MEXICO

INTRODUCTION

based on information provided by Antonio Rogel Bahena, and information derived from
Saunders & Saunders (1981)

Mexico has an area of 1,972,355 km?, almost equally distributed on either side of the Tropic of
Cancer, and a population of about 70,000,000, There are 6,760 km of coastline on the Pacific,
and 2,900 km on the Gulf of Mexico. The country incorporates parts of two biogeographical
realms, the Nearctic and the Neotropical, and thus possesses a great diversity in its fauna and
flora.

The central region of Mexico consists of an immense plateau bordered by two great
mountain systems, the Sierra Madre Oriental and the Sierra Madre Occidental, which almost
parallel the coasts and have peaks rising to over 3,000m. The ceniral plateau rises gradually
from an elevation of approximately 900-1200m in the north to about 2,600m south of Mexico
City. Almost the entire plateau is dry, and there are isolated mountains rising like istands to
3,000m, In the past, there were numerous natural lakes on the plateau, but for various reasons
most of these have dried out. The two mountain systems end abruptly at the coastal plains,
which vary greatly in width and are crossed by numerous rivers subject to seasonal flooding.
Flooding is extensive in the delta regions which coatain a series of lagoons of special
importance for wintering populations of migratory waterfowl. The two cordilleras unite in the
region of the Valle de Mexico, forming the Sierra Madre del Sur, which continues eastwards
through a zone of low elevation (245m) and connects with the higher Sierra de Chiapas in the
east. To the north and northeast of these sierras, the terrain descends to the plains of Tabasco,
a vast delta region with extensive lakes and marshes, and the lowlands of Campeche, Yucatan
and Quiritana Roo on the Yucatan Peninsula. This peninsula is a caicareous plain, lacking
mountains and rivers. The water courses are subterranean, coming to the surface near the coast
and giving rise to a series of wetlands. The lagoons situated in the north of the peninsula are
.one of the most important areas for migratory waterfowl in Mexico.

On the central plateau, the climate is temperate, with wide variations in temperature
between day and night. The rainfall shows considerable regional variation but in general, the
winter is the dry season and the summer the wet. In the lowlands, below 750m, the climate is
tropical, with high humidity and rainfall in the Gulf of Mexico and a much drier climate along
the Pacific coast. Hurricanes dlong the Gulf Coast have on several occasions had a destructive
effect on wetlands. In the Yucatan Peninsula the coastal lagoons have still not recovered from
the effects of the hurricanes in the 1930s and 1940s, when large areas of mangroves were
destroyed.

Institutional Base for Wetland Conservation and Research

There are many state or private organizations in Mexico dedicated to cobservation and
research, and a number of these include wetlands and/or waterfowl in their programme of
activities. Some of the principal organizations are as follows:

Direccion General de Parques, Reservas y Areas Ecologicas Protegidas (Secretaria de
Desarrollo Urbano y Ecologia); responsible for protected areas.

Direccion General de Flora and Fauna Silvestres (Secretaria de Desarrollc Urbano vy
Ecologia), conducts research including studies relating to the conservation of Phoenicopterus
ruber and Pandion haliaetus.

Direccion de Flora y Fauna Acuaticas (Direccion General de Flora y Fauna Silvestres); a
recently created body, responsible for the preparation of an inventory of aquatic flora and
fauna,

Comision del Lago Texcoco (Secretaria de Agricultura y Recursos Hidraulicos);, concerned
with the investigation and conservation of Lago Texcoco,

Instituto Nacional en la Investigacion sobre Recursos Bioticos (INIREB); carries out
ecological and ethological studies of turtles, crocodiles and other aquatic species.
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Instituto de Ecologica, dedicated to ecological research and the creation of reserves,

Instituto Nacional de Pesca, responsible for patrolling the breeding areas of sea turtles and
conducting censuses of sea-lions and other marine species.

Instituto Teenologico de Monlerrey, conducts studies of marine mammals,

Facultad de Ciencias in UNAM, conducts ecological and taxonomic studies.

Universidad Michoacana de San Nicolas de Hidalgo; carries out studies relating to the
conservation of sea turtles.

Universidad Autonoma de Baja California Sur, working on the ecology and conservation of
marine mammals.

Universidad de Chiapas; conducts taxonomic studies.

Universidad de Veracruz; conducts ecological studies.

Universidad de Nuevo Leon, Monterrey, conducts studies on the fauna of Laguna Cuatro
Cienagas.

Centro de Investigaciones de Quintana Roo (CIQRO); conducts research and carries out
conservation programmes in Quintana Roo.

Bioconservacion y Pro Natura, carries out conservation work in cooperation with the
Universidad Autonoma de Qaxaca.,

Ducks Unlimited Mexico (DUMAC); carries out studies on migratory waterfowl, and is
active in the conservation and restoration of wetlands.

Sociedad Mexicana de Ornitologia; holds congresses and meetings, promotes research and
publishes the journal "Centzontle”,

Sociedad Mexicana para el Estudio de Mamiferos Marinos; holds meetings and promotes
research on marine mammals.

National Audubon Society, carries out research, particularly censuses and population studies.

Progress in Wetland Conservation and Research

Protected areas are established by Presidential Decree under sections of the Ley Organica de Ia
Administracion Publica Federal, and are published in the official gazette of the Federation.
Responsibility for the protected areas and their administration can be vested in one of several
governmental agencies or various other bodies (e.g. SARH, SEDUE and INIREB),

The Mexican system of conservation areas includes Faunal Reserves, Refuges, Sanctuaries,
National Parks, Biological Reserves and Biosphere Reserves. Mexico’s first National Park was
established.in 1917, At the present time, Mexico has fifteen protected areas designated as
Faunal Reserves, and there are plans to add at least a further thirty-five sites in this category.
It is estimated that the total area under protection in Mexico is 28,000,000 ha, but this figure is
unconfirmed and the boundaries of the majority of the protected areas have still not been
legally established.

Research programmes in Mexico which include studies of wetlands and/or waterfow! include
the following:

a) Aerial censuses, principally of Ciconiiformes and shorebirds, along the Gulf coast, on
several occasions since 1971 (National Audubon Society).

b} Mid-winter aerial censuses of Anatidae throughout the country, almost annually since 1937
(U.S. Fish and Wildlife Service).

¢) An avifaunal survey of Quintana Roo (A. Lopez Ornat).

d) Studies of the flamingos Phoenicopterus ruber in Yucatan (A. Rogel Bahena).

e) An inventory of Mexico's aquatic flora and fauna (Direccion de Flora y Fauna Acuaticas).

f) Numerous studies of wetlands and waterfowl in the Nearctic zone of Mexico, by Mexican
scientists and also visiting scientists, e.g. at Lago Texcoco, at Laguna Cuatro Cienagas and
in Baja California,
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Major Threats to Weilands and Waterfowl

The needs of agriculture, industry and urban centres have led to the drainage of lakes and
marshes, diversion of water courses and creation of artificial water bodies, resulting in
modifications to the flow of rivers, water tables and patterns of flooding.

Industrial waste and domestic sewage from large cities pose serious problems at wetlands
both in the interior and on the coast. As a result of the population explesion in recent years,
the effects of these problems have multiplied and accelerated in an unprecedented way. At the
same time, the country has found itself obliged to use hydrocarbons to aid economic growth,
and oil and gas pipelines have been constructed across large tracts of wetland. This problem is
particularly serious in the Gulf of Mexico, where much wetland habitat has been segmented,
and nesting areas and migration routes have been disturbed. No restoration measures have
been employed either here or in any other situation where activities detrimental to wetlands
have occurred. ‘

Another problem which confronts conservation is that although there is a large number of
areas which have been declared protected (Mational Parks, Faunal Reserves, Refuges, etc),
many do not fulfil the objectives and criteria with which they are defined, and few of them
have adeguate pians for management and development,

In addition to these problems, the inefficiency of the system of hunting controt is worthy
of mention. The relevant legistation dates from 1952 and is no longer applicable in the present
situation.
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WETLANDS

Site descriptions based on data sheets provided by Antonio Rogel Bahena and Arturo Lopez
Ornat, recent midwinter waterfowl censuses of the U.S. Fish and Wildlife Service, a major
publication on waterfowl wintering areas in Mexico by Saunders and Saunders (1981}, and
other literature.

Bahia de Lobos and the Rio Yaqui Delta (1)

Location: 27°30'N, 110°35'W; 60 km west of Ciudad Obregon, Sonora,

Area: ¢,60,000 ha.

Altitude: 0-10m.

Province and type: 8.13.4; 01, 03, 05 & 07.

Site description: A large shallow sea bay with a sand barrier island, and adjacent brackish
coastat lagoons and marshes with little aquatic vegetation. Vast areas of irrigated agricultural
land have replaced the former marshes of the Yagui Delta.

Principal vegetation: No information.

Land tenure: No information.

Protection: None,

Land use: Intensive agriculture in surrounding areas.

Waterfowl: An important wintering area for pelicans, Branta bernicla and ducks. The average
midwinter counts {rom 1980 to 1984 were: 180 Pelecanus erythrorhynchos; 680 P. occidentalis
{(maximum 1,240); 440 Branta bernicla, and 8,000 ducks, mainly 4nas americana, A. crecca, A.
acuta, A. clypeata, Aythya affinis and Mergus serrator. 30 Grus canadensis were found
wintering in 1971.

Other fauna: Pandion haliaetus winters in small numbers.

Threats: No information,

References: Knoder et al (1980); Norman (1979-1982); Conant & Novara (1983); Conant &
Yoelzer {1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: ib.

Isla Tobari and Cocoraquito Lagoon (2)

Location: 27°02'N, 109°57°W; 50 km south of Ciudad Obregon, Sonora.

Area: 8,000 ha.

Altitude: Om.

Province and type: 8.13.4; 05 & 07.

Site description: A large shallow brackish coastal lagoon connected to the sea by two channels,
and adjacent brackish marshes, alkaline flats and sand beaches.

Principal vegetation: Extensive beds of Ruppia sp; marshes with Scirpus sp and Eleocharis sp;
and flats with Batis sp and Salicornia sp.

Land tenure; No information.

Protection: None,

Land use: Duck hunting; agriculture in surrounding areas.

Waterfowl: An important wintering area for pelicans, and ducks. The average midwinter
counts from 1980 to 1984 were: 2,250 Pelecanus occidentalis (maximum 6,860); and 55,800
ducks, mainly Anas crecca, A. americana, A. acuta, A. clypeata and Aythya affinis, with several
hundred Mergus serrator. Anser albifrons, A. caerulescens and Brania bernicla are occasional
winter visitors in small numbers.

Other fauna: No information.

Threats: No information,

References: Saunders & Saunders (1981); Norman (1979-1982); Conant & Novara (1983);
Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion; la & 1b.
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Bahia de Santa Barbara {3)

Location: 26°43'N, 109°30'W; 100 km SSE of Ciudad Obregon, Sonora,

Area: ¢.10,000 ha,

Altitude: Om.

Province and type: 8.13.4; 05 & 07,

Site description: A large shallow brackish coastal lagoon with wide connection to the sea, and
adjacent sand beaches.

Principal vegetation: No information.

Land tenure: No information.

Protection: None.

Land use: No information.

Waterfowl: An important wintering area for pelicans, Branta bernicla and ducks, The average
midwinter counts from 1980 to 1984 were: 880 Pelecanus occidentalis (maximum 1,875);
730 Branta bernicla and 55,000 ducks, mainly Anas crecca, A. americana, A. acuta and A.
clypeata, with up to 2,100 Oxyura jamaicensis and 250 Mergus serrator. Numbers of Fulica
americana have ranged from a few hundreds to over 14,000,

Other fauna: Up to 5 Pandion haliaetus have been recorded in winter.

Threats: No information.

References: Norman (1979-1982); Conant & Novara (1983); Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 1a & 1b.

Agiabampo Lagoons (4)

Location: 26°20'N, 109°15'W; 60 km NNW of Los Mochis, Sonora and Sinalea.

Area: 30,000 ha.

Altitude: Om,

Province and type: 8.13.4; 02, 05 & 07.

Site description: A complex of shallow brackish coastal lagoons including the estuaries of the
Rio Agiabampo and Rio Bacorehuis, and adjacent sand beaches.

Principal vegetation: Extensive beds of Ruppia sp and marine algae.

Land tenure: No information.

Protection: None.

Land use: Surrounding areas of woodland have been cleared for agriculture.

Waterfowl: A very important wintering area for pelicans, geese, ducks and coots. The average
midwinter counts from 1980 to 1984 were: 200 Pelecanus erythrorhynchos, 3,020 P, occidentalis
(maximum 6,060); 460 Adnser albifrons; 2,370 Branta bernicla; 91,000 ducks (maximum
133,500), mainly Anas crecca, A. americana, A. acuta, A. clypeata, Aythya americana and A.
affinis, with up to 600 Bucephala albeola, 2,770 Mergus serrator and 17,700 Oxyura
Jamaicensis, and 7,000 Fulica americana. Up to 400 wintering Grus canadensis have been
recorded on adjacent arable land.

Other fauna: Pandion haliaetus is a reguiar winter visitor, and up to seven have been recorded.
Threats: No information.

References: Saunders & Saunders (1981); Norman (1979-1982);, Conant & Novara (1983);
Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for Inclusion: 1a & 1b.

Bahia de San Esteban and the mouth of the Rio Fuerte {5)

Location: 25°43'N, 109°20°'W; 35 km west of Los Mochis, Sinaloa.
Area: 15,000 ha.

Altitede: Om.

Province and type: 8.13.4; 02, 05 & 07.
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Site description: A large shallow brackish coastal lagoon with a connection to the sea, the
estuary of the Rio Fuerte, and adjacent sand beaches.

Principal vegetation: No information.

Land tenure: No information,

Protection: None.

Land use; No information.

Waterfowl: An important wintering area for pelicans, Branta bernicla and ducks. The average
midwinter counts from 1980 to 1984 were: 2,700 Pelecanus occidentalis; 320 Branta bernicla
and 28,000 ducks, mainly Anas crecca, A. acuta and Aythya americana, with up to 550 Mergus
serrator. 400 Pelecanus erythrorhynchos were recorded in January 1982,

Other fauna: Up to 6 Pandion haliaetus have been recorded in winter.

Threats: No information.

References: Norman (1979-1982); Conant & Novara (1983); Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 1a & 1b.

Topolobampo Lagoons (6)

Location: 25°35°N, 109°00°W; 10 kin south of Los Mochis, Sinaloa.

Area: 40,000 ha,

Altitude; Om.

Province and type: 8.13.4; 02, 05, 07 & 17.

Site description: A complex of large brackish lagoons and shallow sea bays with little aquatic
vegetation, including the 22 km long Topolobampo Lagoon (Bahia de Ohuira) and the 38 km
long Bahia de Navachiste. The latter is separated from the open sea by a chain of barren
islands. There are extensive areas of irrigated agricultural land nearby.

Principal vegetation:; No information.

Land tenure: No information,

Protection: None.

Land use: Agriculture nearby.

Waterfowl: An extremely important wintering area for pelicans, Branfa bernicla, ducks and
coots. The average midwinter counts from 1980 to 1984 were: 280 Pelecanus erythrorhynchos;
2,040 P. occidentalis; 4,900 Branta bernicla; 244,000 ducks; and 36,000 Fulicaamericana.
There was a great increase in the number of wintering ducks in the 1950s and early 1960s, with
the expansion of irrigated agriculture in the region, and the lagoon is now the most important
wintering area in western Mexico for Anas crecca, A. americana, A. acuta and A, clypeata.
Other ducks occurring in significant numbers in recent years include Dendrocygna bicolor
{maximum 2,820}, D. awtumnalis (maximum 5,850), Anas strepera (maximum 7,900), Aythya
americana (maximum 12,200), A. affinis (maximum 12,300), Bucephala albeola (maximum
410), Mergus serrator (maximum 5,040), and Oxyura jamaicensis (maximum 2,050). A flock
of up to 500 Anser albifrons winters in the area.

Other fauna: Pandion haligetus is a common winter visitor; up to 11 have been recorded.
Threats: There are no obvious threats to the wetland habitat.

References: Saunders & Saunders (1981); Norman (1979-1982); Conant & Navara (1983);
Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion; la & 1b.

Bahia de Santa Maria (7)

Location: 25°00'N, 108°10’'W; 100 km southwest of Los Mochis, Sinaloa.
Area: 135,000 ha.

Altitude: Om.

Province and type: 8.13.4; 01, 05 & Q6.
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Site description: A large shallow saline bay with extensive mudflats, two broad openings to the
sea, and a 42 km long barrier ridge between the bay and the sea (Isla Altamura). Several small
streams enter the bay, and there are many small islands.

Principal vegetation: Very extensive beds of Ruppia sp.

Land tenure: No information.

Protection: None,

Land use: No information.

Waterfowl: The principal wintering area for Branta bernicla on the mainland coast of Mexico,
and 2 very important wintering area for pelicans, ducks and shorebirds. The average
midwinter counts from 1980 to 1984 were: 360 Pelecanus erythrorhynchos; 3,050 P. occidentalis;
71,750 Branta bernicla; and 54,000 ducks, mainly Anas crecca, A. acuta, A. clypeata, Aythya
americana and A. affinis, with up to 225 Bucephala albeola and 1,290 Mergus serrator.
113,000 shorebirds were counted in Bahia de Santa Maria and the nearby Ensenada del
Pabellon (site 8) in January 1972. Other wintering birds include several hundred Anser
albifrons and several thousand Fulica americana.

The bay is also a very important breeding area for many species of waterfowl. Counts of
breeding pairs in 1971 and 1972 included 1,500 Pelecanus occidentalis, 4,300 Phalacrocorax
sp, 37 Nyctanassa violacea, 8,100 Bubulcus ibis, 830 Egretta caerulea, 230 E. tricolor, 41 E.
rufescens, 90 E, thula, 200 E. alba, 1,750 Eudocimus albus and 18 Ajaia ajaja.

Other fauna: Up to 17 Pandion haliaetus have been recorded in winter, and five nests were
located in 1984, 1,500 pairs of Fregata magnificens were nesting in 1971/72. Grey
Whales Eschrichtius gibbosus occasionally enter the bay.

Threats: None known.

References: Knoder et al (1930); Saunders & Saunders (1981); Norman (1979-1982); Conant &
Novara (1983); Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 123,

Ensenada del Pabellon and Boca de 1a Barra (8)

Location: 24°27'N, 107°35'W; 45 km southwest of Culiacan, Sinaloa,

Area: 80,000 ha.

Altitude: Om.

Province and type: 8.13.4; 02, 05, 06, 07, 08 & 17.

Site description: A large coastal lagoon fringed with mangrove swamps, mudflats and brackish
marshes, and with a narrow connection to the sea. The Ric Culiacan and several smaller
streams flow into the bay. Salinities range from saline in the north, near the connection to the
sea, to almost fresh in the south, where there are extensive marshes, There are salt flats and
tidal pools adjacent to the lagoon, and extensive areas of irrigated agricultural land nearby.
Principal vegetation: Beds of Ruppia sp; brackish marshes with species of Eleocharis, Scirpus
and Salicornia; and mangrove swamps.

Land tenure: A portion of the area is owned by a Iocal hunting club,

Protection: Neone,

Land use: Sport hunting.

Waterfowl: One of the most important wintering areas for ducks in western Mexico, and a very
important area for pelicans, coots and shorebirds. The average midwinter counts from 1980 to
1984 included 320 Pelecanus erythrorhiynchos; 1,250 P, occidentalis; 301,000 ducks, mainly Anas
crecca, A. acuta, A, discors and A. clypeata; and 20,500 Fulica americana. 113,000 shorebirds
were counted in this area and pearby Bahia de Santa Maria (site 7} in January 1972,  Other
wintering birds include up to 2,930 Anser albifrons and occasional small groups of A.
caerulescens.

The bay is also a very important breeding area for waterfowl. Counts of breeding pairs in
1971 and 1972 included 5,000 Pelecanus occidentalis, 30 Nyctanassa violacea, 6,300 Bubulcus
ibis, 50 Egreita caerulea, 50 E. tricolor, 500 E. thula, 200 E. alba, 20 Ardea herodias and
500 Eudocimus albus.

Other fauna: Pandion haliaetus winters in small numbers, and there is 2 breeding colony
of Fregata magnificens (600 pairs in 1971/72).

-364-



Mexico

Threats: Some wetland habitat may be lost with the construction of a dam in the area.
References: Knoder et al (1980); Saunders & Saunders (1981); Norman (1979-1982); Conant &
Novara (1983); Conant & Voelzer (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 123.

Coastal lagoons between El Dorrdo and Dimas (9)

Location: 24°10'N, 107°15'W; 75 km SSE of Culiacan, Sinaloa.

Area: 25,000 ha.

Altitude: Om.

Province and type: 8.13.4; 07,

Site description: A chain of brackish coastal lagoons and marshes stretching for 55 km between
El Dorado and Dimas; subject to wide fluctuations in water level, with much of the basins
drying out in dry years.

Principal vegetation: Extensive beds of Ruppia sp.

Land tenure: No information.

Protection: None.

Land use: Surrounding areas of scrub woodland have been cleared for agriculture,

Waterfowl: An important wintering area for pelicans, geese and ducks, the importance varying
greatly from year to year according to water levels, The average midwinter counts from 1979
to 1982 were: 95 Pelecanus erythrorhynchos; 7160 P. occidentalis; 3,450 Anser albifrons, and
155,000 ducks, mainly Anas crecca, A. acuta (up to 131,000) and 4. discors, with up to
7.900 Dendrocygna autumnalis.

Other fauna: Up to 17 Pandion haliaetus have been recorded in winter,

Threats: No information.

References: Saunders & Saunders (1981); Norman (1979-1982).

Source; 1.8, Fish & Wildlife Service and references.

Criteria for inclusion: 1a & 1b.

Laguna Caimanero (10)

Location: 22°57'N, 106°04’W; 40 km southeast of Mazatlan, Sinaloa.

Area: 22,000 ha,

Altitude; Om.

Province and type: 8.13.4; 02, 05, 07 & 13.

Site description: A shallow brackish coastal lagoon with fringing mudflats, stretching for
32 km between the deltas of the Rio del Presidio and Rio del Baluarte; cut off from the sea
except at very high tides and subject to wide fluctuations in water level according to rainfall.
There are many small freshwater ponds and marshes on the narrow sand barrier between the
lagoon and the sea,

Principal vegetation: Extensive beds of Ruppia sp; and marshes with species of Scirpus,
Cynodon and other Graminege,

Land tenure: No information,

Protection: None.

Land use: Grazing of domestic livestock.

Waterfowl: A very important wintering area for pelicans, ducks, coots and shorebirds. The
average midwinter counts from 1979 to 1982 included 2,580 Pelecanus erythrorhynchos;
640 P, occidentalis, and 75,000 ducks, mainly Anas crecca, A. americana, A. acuta, A. clypeata,
Aythya affinis (up to 16,400) and Oxyura jamaicensis (up to 11,550). Numbers of Fulica
americana have ranged from nil to 245,000, 200,000 shorebirds were counted in January 1979,
and the lagoon regularly holds thousands of wintering Recurvirostra americana. 150 pairs
of Phalacrocorax sp were nesting in 1971,

Other fauna: Pandion haliaetus winters in small numbers.

Threats: No information.
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References; Saunders & Saunders (1981); Norman (1979-1982).
Source: U.S. Fish & Wildlife Service and references,
Criterta for inclusion: 1a & 1b.

Marismas Nacionales (11)

Location: 21°32'N, 105°15°W to 22°45'N, 105°50'W; 60-210 km SSE of Mazatlan, Sinaloa and
Nayarit.

Area: 200,000 ha.

Altitude: 0-10m.

Province and type: 8.13.4; 02, 06, 07, 08 & 09,

Site description: A vast network of brackish coastal lagoons, mangrove swamps, mudflats and
marshes, fed by the Rio de Acaponeta and other tributary streams, and including the delta of
the Rio San Pedro. There is a single direct connection with the sea near Teacapan. The extent
of the marshes varies greatly according to rainfall: during the rainy season, large areas around
San Blas are flooded with brackish water forming extensive lagoons.

Principal vegetation: Mangrove swamps with Rhizophora mangle dominant along the rivers and
deeper inlets, and Avicennia germinans and Laguncularia racemosa dominant around the
lagoons; extensive beds of Ruppia sp; and marshes with species of Scirpus and Eleocharis. In
the dry tropical forest zone.

Land tenure: No information.

Protection: None.

Land use: Fishing; tourist recreation and duck hunting in some areas.

Waterfowl: An extremely important area for both breeding and wintering waterfowl of a wide
variety of species. Recent midwinter counts have included up to 4,200 Phalacrocorax sp,
10,000 Pelecanus erythrorhynchos, 1,320 P. occidentalis, 8,940 Bubulcus ibis, 3,150 Egrelta
caerulea, 9400 E. thula, 8,360 E. alba, 1,560 Ardea herodias, 6,280 Mycteria americana, 1,430
Eudocimus albus, 1,590 Ajaia ajaja, 15,200 Dendrocygna autumnalis, 12,100 D. bicolor. 2,200
Anser caerulescens, 42,000 Anas crecca, 29,300 A. strepera, 10,500 A. americana, 58,000 A. acuta,
37.500 A. discors/cyanoptera, 110000 A. clypeata, 8,770 Aythya affinis, 2,300 Oxyura
Jamaicensis, 400 Grus canadensis, 43,000 Fulica americana, and an estimated total of 204,000
shorebirds. From 1979 to 1982, the average number of ducks in midwinter was 178,000.
Common breeding species include Phalacrocorax olivaceus, Anhinga anhinga, Nycticorax
nycticorax, Nyctanassa violacea, Cochlearius cochlearius, Egretta tricolor, E. thula, E. alba,
Ardea herodias (250 pairs in 1979), Mycteria americana, Ajaia ajaja, Dendrocygna autumnalis
and D. bicolor, Cairina moschata and Oxyura dominica also breed, but in much smatler
numbers.

Other fauna: Pandion haliaetus is a common winter visitor; 106 were observed during the
midwinter wildfowl counts in 1982. Leo onca and Crocodylus acutus still occur, but are now
rare,

Threats: The area is under serious threat from squatting and development for tourism,
particularly in the south near San Blas. Following a series of dry seasons from 1978 to 1982,
water levels bacame much reduced, particularly in the north and east.

Research and conservation: The Marismas Nacionales constitute one of the last large wetland
areas still intact on the Pacific coast of Mexico. A variety of studies have been conducted on
the flora and fauna. N. J. Scott carried out a study of the breeding Anatidae of the Marismas
between 1980 and 1983, and made some recommendations concerning their management and
the establishment of appropriate reserves.

References: Dickerman & Juarez (1971); Burger ef al (1978); Knoder et af (1980); Saunders &
Saunders (1981); Norman (1979-1982); Scott (1984).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 123,
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Lago Chapala and the Rio Lerma Delta (12)

Locatlon: 20°15'N, 103°00°W; 40 km south and southeast of Guadalajara, Jalisco and
Michoacan,

Area: Lago Chapala 112,500 ha; delta marshes formerly ¢.100,000 ha, now only a few thousand
ha.

Altitude: 1,500m,

Proviace and type: 8.14.4; 09, 11 & 12,

Site description: A large permanent freshwater lake, the largest lake in Mexico, fed primarily
by the Rio Lerma, with extensive delta marshes at the river mouth. Increased siltation rates
are causing a gradual decrease in water depth, which now does not exceed I0m. Diking and
drainage have greatly reduced the extent of the marshes, and the spread of Water
Hyacinth Eichhornia crassipes has reduced the amount of open water.

Principal vegetation: Marshes with species of Ruppia, Chara, Scirpus, Polygonum, sedges and

grasses, and extensive beds of Eichhornia crassipes. Irrigated agricultural land in surrounding
areas.

Land tenure: No information.

Protection: None.

Land use: Fishing, sport hunting, and recreation including water sports: agriculture in
surrounding areas.

Waterfowl: A very important wintering area for ducks, coots and shorebirds, and an important
breeding area for a variety of Ardeidae. Midwinter counts from 1978 to 1982 included an
average of 132,000 ducks, mainly Anas crecca, A. americana, A. acuta, A. discors/cyanoptera
and Aythya affinis, and 51,500 Fulica americana. The ducks also included up to 11,620 Anas
{ platyrhynchos) diazi (about 20% of the total population) and up to 6,350 Aythya valisineria.
There has been a tremendous decline in Anatidae numbers this century; duck numbers have
dropped from around 500,000 in the 1930s, and geese have almost disappeared. By January
1982, the Lerma marshes had been almost totally destroyed, and only 665 ducks were located in
that area.

A breeding colony of Ardeidae located in the Lerma Delta in 1975 contained 75 pairs
of Bubulcus ibis, 15 pairs of Egretta caerulea, 350 pairs of Egretta thula and 75 pairs of Egretta
alba. Pelecanus erythrorhynchos, Mycteria americana and Ajaia ajaja occur in small numbers
in summer, but do not breed.

Other fauna: No information.

Threats: The many threats include siltation as a result of soil ergsion on the surrounding hills;
extensive diking and drainage of the delta marshes for agriculture; the spread of Eichhornia
crassipes; reduced flow in the Rio Lerma with the utilization of its water for irrigation;
pollution from nearby villages; excessive hunting; and a general increase in human populaticn
pressure throughout the region.

References: Williams (1977); Knoder et al (1980); Saunders & Saunders (1981); Norman
(1979-1982).

Source: U.S. Fish & Wildlife Service and references.

Criteria for inclusion: 1a, 1b, 2b & 3a.

Lago de Atotonilco (13)

Location: 20°18°N, 103°33'W; 40 km southwest of Guadalajara, Jalisco.

Area: 7,200 ha,

Altitude: 1,350m,

Province and type: 8.14.4; i4.

Site description: Two shallow, highly alkaline lakes with little aquatic vegetation. Formerly a
single lake, but sedimentation and declining water levels divided the lake into two. Water
fevels fluctuate widely according to local rainfall, and the southern basin is dry in most years.
Principal vegetation: Some Scirpus californicus.

Land tenure: No information.

Protection: None.

Land use: Livestock grazing on the shores.

Waterfowl: An important breeding area for Ardeidae, and wintering area for ducks, geese and
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shorebirds, Midwinter counts from 1977 to 1982 included an average of 10,400 ducks,
mainly Anas crecca, A. americana, A. acuta, A. discors/cyanoptera and A. clypeata, with up to
1,69¢ Anas (platyrhynchos) diazi. Numbers of Anser caerulescens have ranged from nil to
3,500. The area is particularly important for wintering Recurvirostra americana. A breeding
colony of Ardeidae located in £978 contained 100 pairs of Nycticorax nycticorax, 200 pairs
of Bubulcus ibis, 300 pairs of E. thula and 200 pairs of E. alba.

Other fauna: No information.

Threats: No information.

References: K.noder et al (1980); Saunders & Saunders (1981); Norman (1979-1982).

Source: U.S, Fish & Wildlife Service and references.

Criteria for inclusion: Ia, 1b, & 3a,

Laguna de Sayula (14)

Location: 20°00°N, 103°33'W; 70 km SSW of Guadalajara, Jalisco.

Area: 12,000 ha,

Altitude: 1,350m,

Province and type: 8.14.4; 14,

Site description: A large seasonal highly alkaline lake with no aquatic vegetation; in an inland
drainage basin. The lake is largely or entirely dry in drought vears.

Principal vegetation: None.

Land tenure: No information.

Protection: None.

Land use: Livestock grazing in surrounding areas.

Waterfowl: An important wintering area for ducks, geese, coots and shorebirds, particularly in
wet years. Midwinter counts from 1977 to 1980 included up to 55,000 ducks, mainly 4nas
crecea, A. acuta and A. clypeata;, up to 2,325 Anser caerulescens, and up to 11,600 Fulica
americana. A breeding colony of 150 pairs of Egretta alba was located in 1974 and 1975, and
up to 100 Plegadis chihi and 400 Anas ( platyrhynchos) diazi have been recorded in summer.
Other fauna: No information.

Threats: No information.

References: Williams (1977); Knoder et o (1980); Saunders & Saunders (1981), Norman
(1979-1982).

Source: U.S, Fish & Wildlife Service and references.

Criteria for inclusion: 1a & 3a.

Laguna Zapotlan (15)

Location: 19°45'N, 103°30'W; near Ciudad Guzman, Jalisco.

Area: 1,700 ha.

Altitude: 1,510m,

Province and type: 8.14.4; 12.

Site description: A freshwater lake, about 1m deep, with fringing marshes.

Principal vegetation; Extensive beds of Typha sp; also species of Scirpus, Ruppia, Eleocharis
and sedges.

Land tenure: No information.

Protection: None.

Land use: Reed-cutting for handicrafts, and hunting.

Waterfowl: An important breeding area for herons and ibises; colonies in 1974, 1975 and 1978
included up to 75 pairs of Nycticorax nycticorax, 75 pairs of Bubulcus ibis, 5 pairs of Egretta
caerulea, 200 pairs of E. thula, 50 pairs of E. alba and 30 pairs of Plegadis chihi. Small
numbers of ducks and Fulica americana occur in winter.

Other fauna: No information.

Threats: No information.
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References: Williams (1977); Knoder er al (1980); Saunders & Saunders (19§1).
Source: See references.
Criteria for inclusion: 3a.

Laguna Cuyutlan (16)

Location: 19°00'N, 104°10°W; east of Manzanilla, Colima.

Area: 9,500 ha.

Altitude: Om.

Province and type: 8.14.4; 05, 07, 08 & 13.

Site description: A large brackish coastal lagoon with mangrove swamps, recently divided into
two sections as a result of siltation; and adjacent small freshwater ponds and marshes. The
lagoon is fed by many small streams, and receives water from the Rio Armeria when that
floods. The lagoon is cut off from the sea by a sand barrier, but there is some inflow of sea
water during storms. Saiinities and water levels fluctuate widely.

Principal vegetation: Beds of Ruppia sp and Chara sp; brackish marshes with species
of Scirpus, Eleacharis and Salicornia, particularly along the east shore; freshwater marshes with
species of Typha and Pistia; and mangrove swamps.

Land tenure; No information.

Protection: None.

Laad use: The lagoon supports an important fishery, and there is a salt extraction operation
nearby.

Waterfowl: An important breeding, passage and wintering area for a wide variety of
waterfowl. Breeding birds inciude up to 8,000 pairs of Phalacrocorax sp, 100 pairs of Egretta
alba, 10,000 pairs of Larus atricilla and smaller numbers of Pelecanus occidentalis and Ajaia
ajaja. The agoon is a very important feeding area for large numbers of migrant Ardeidae,
shorebirds and Laridae, and an important wintering area for pelicans, ducks and coots. The
average midwinter counts from 1979 to 1982 included 400 Pelecanus erythrorhynchos, 510 P.
occidentalis, 15,800 ducks (mainly Dendrocygna autumnalis, Anas acuta, A. clypeata and Aythya
affinis), and 34,000 Fulica americana.

Other fauna: Pandion haligetus is a regular winter visitor,

Threats: The nearby town of Manzanillo is expanding rapidly as a tourist resort, and there is a
threat of habitat destruction for housing and hotel development,

References: Knoder ef al (1980); Saunders & Saunders (1981); Norman (1979-1982).

Source: U.S. Fish & Wildlife Service and references,

Criteria for inclusion: Ia, 1b & 3a.

Laguna Mitla (17)

Location: 17°02'N, 100°20'W; 50 kmm WNW of Acapulco, Guerrero.

Area: 6,000 ha.

Altitude: Om.

Province and type: 8.14.4; 05, 07, 08, 13 & 17.

Site description: A shallow brackish coastal lagoon with mangrove swamps, separated from the
sea by a sand barrier, and with adjacent small freshwater ponds and marshes. There are large
areas of rice cultivation nearby.

Principal vegetation: Extensive beds of Ruppia sp; marshes with species of Typha, Scirpus.
Eleocharis and Cynodon; mangrove swamps; and rice fields.

Land tenure: No information.

Protection: None.

Land use: No information,

Waterfowl: An important wintering area for pelicans, ducks and coots. Recent midwinter
counts have included up to 1,000 Pelecanus erythrorhynchos, 14,000 ducks {mainly ‘Anas acuta,
A. discors/cyanoptera and Aythya affinis), and 25,000 Fulica americana. Breeding. birds
include up to 2,900 pairs of Phalacrocorax sp.

Other fauna: No information.
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