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Abstract

The Baja California peninsula has been categorized as
an Endemic Bird Area of the world and it is an im-
portant wintering area for a number of aquatic, wading
and migratory landbird species. It is an important area
for conservation of bird diversity in northwestern
Meéxico. In spite of this importance, only few, scattered
studies have been done on the ecology and biology of
bird species, and almost no studies exist for priority
relevant species such as endemics, threatened and other
key species. The diversity of habitats and climates
permits the great resident landbird species richness
throughout the Peninsula, and also explains the pre-
sence of an important number of landbird migrant
species. Approximately 140 resident and 65 migrant
landbird species have been recorded for Baja California
state (BCN) and 120 resident and 55 landbird migrant
species for Baja California Sur state (BCS). Three ter-
restrial endemics have been recognized for BCN and
four endemics for BCS. Sierra de la Laguna at the
southern tip of the Peninsula contains an important
number of endemic taxa at the subspecies level (N =
11). Most migrant species use oases of southern Baja
as stopovers and Sierra de la Laguna as a final over-
wintering area. Twenty taxa are listed as threatened or
endangered in BCN and two species extinct, the Cal-
ifornia Condor (Gymnogyps californianus) and the
Guadalupe caracara (Polyborus lutosus). Ten raptors
and 10 Passeriformes (seven from Guadalupe island)
are in threatened categories. In BCS, 32 taxa are also
listed. One extinct species, 11 raptors and 20 Passeri-
formes (14 from Sierra de la Laguna). The most
important areas for landbird conservation in the
Peninsula are the oak and pine-oak forests of Sierra de
la Laguna, Sierra San Pedro Martir and Sierra de
Juarez; Valle de Los Cirios; Sierra de la Giganta; and
Bahia Magdalena and the series of oases throughout
the Peninsula. Critical areas for conservation are the
scattered oases, particularly those of San Ignacio,
Sierra de la Giganta, La Purisima, the Comondtes, San
José del Cabo and Santiago. Threats for terrestrial birds
are due to habitat fragmentation, the use of pesticides
in agriculture areas and big development projects such
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as the Nautical Ladder that will have impacts at the
regional level on the biodiversity. Proposals for
research and conservation action priorities are given for
the conservation of birds and their habitats throughout
the Peninsula of Baja California.

Introduction

The Baja California peninsula is an important area for
conservation of bird diversity in northwestern México
(CCA 1999, Arizmendi and Marquez 2000). It has
been classified as an Endemic Bird Area of the world
(Stattersfield et al. 1998) and also has been considered
as an important wintering area for a number of aquatic,
wading and migratory landbird species (Massey and
Palacios 1994, Rodriguez-Estrella 1997, Mellink this
volume).

Studies documenting birds in Baja California Peninsula
date from the end of the 1800. Baja is one of the better
studied regions in northwestern México, but most stud-
ies were anecdotic and descriptive, scattered through-
out the Peninsula, and have focused on taxonomy and
distribution of species based on specimen collection
and observations. Only a few of them discuss the origin
and biogeography of the avifauna (Anthony 1893,
Brewster 1902, Grinnell 1928, Bancroft 1930, Davis
1959, Stager 1960, Banks 1967, Cody 1983, Wilbur
1987, Erickson and Howell 2001). Only a few other
studies have been done on the ecology of terrestrial
bird species and on the habitat requirements of resident
birds. Very little is known of migrant bird ecology and
almost no information exists on the distributional pat-
terns of species throughout the Peninsula.

Little is known of landbirds ecology in Baja California
despite the wide array of habitats the peninsula con-
tains. Oak and pine-oak forests, mediterranean scrub,
tropical deciduous forest, xerophytic scrub vegetation
(including the vegetation of temporal flood beds or
arroyos), a series of oases containing relictual mesic
conditions, and the adjacent islands in both the Pacific
and Gulf of California coasts (Wiggins 1980, Cody
1983, Arriaga and Rodriguez-Estrella 1997).
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There are only a few papers dealing with productivity,
diet, and breeding biology of several bird species and
almost no information on the habitat requirements,
habitat use and habitat selection of resident birds,
winter or migrant ecology (see Wilbur 1987;
Rodriguez-Estrella et al. 1997, 1998, in press). Finally,
almost no information exists on the distributional pat-
terns of birds among important bird areas, hotspots and
critical areas.

Characteristics of the
Baja California Peninsula

The Baja California Peninsula contains 12 Priority Ter-
restrial Areas (Arriaga et al. 2000). These areas are
contained into the Sierra de la Laguna, Sierra E1 Mech-
udo, Sierra de la Giganta, Planicies de Magdalena, El
Vizcaino-El Barril, Sierras La Libertad-La Asamblea,
Valle de los Cirios, San Telmo-San Quintin, Punta
Banda-Eréndira, Santa Maria-El Descanso, Sierra San
Pedro Martir and Sierra de Juarez (fig. /).

The length of the peninsula is about 1300 km, and the
width ranges 30-80 km. Coastal plains, deep canyons
and rough mountains can be found throughout the Pen-
insula. Vegetation types include xerophitic scrub, pine-
oak forests, Mediterranean scrub chaparral, tropical
deciduous forest, coastal vegetation, mesic vegetation
in oases with palms, reed grass, and Typha. The alti-
tude ranges between 0 and 3100 m. Mean annual pre-
cipitation ranges from 100 mm in Vizcaino desert to
more than 765 mm in Sierra de la Laguna.

Dominant plants are columnar giant cardon cacti
(Pachycereus spp.), mesquite (Prosopis spp.), palo
verde (Cercidium microphyllum), plum tree (Cyrto-
carpa edulis), lomboy (Jatropha spp.), copal (Bursera
spp.), dagger cactus (Stenocereus gummosus), Adam’s
tree (Fouquieria diguetii), Cirio (Fouquieria colum-
naris), ruellia (Ruellia peninsularis), and cholla (Opun-
tia cholla) in scrub vegetation. The mesic vegetation of
oases is dominated by palms (Washingtonia robusta,
Phoenix dactylifera), reed-grass (Phragmites commun-
is), and clumps of cattails (Typha domingensis) asso-
ciated with the water’s edge or freshwater marshes.
Pine-oak forests are dominated by pines (Pinus spp.),
oaks (Quercus spp.), and manzanita (Arbutus peninsu-
laris). Tropical deciduous forest is dominated by
Lysiloma divaricata, Albizzia occidentalis, Jatropha
cinerea, Tecoma stans, Cassia emarginata and Pith-
ecellobium undulatum. Mediterranean scrub vegetation
or chaparral contains Archillea millefolium, Adeno-
stoma fasciculatum, Adiantum jordanii, Aesculus
parriyi, Baccharis sarathroides, Camissonia lewssi,
Ephedra californica, Daucus pusillus, Mimulus aridus,
Dryopteris arguta, and Hemizonia fasciculata. Coastal

vegetation is dominated by Abronia maritima, Jouvea
pilosa, Sporobolus virginicus and Maytenus phyll-
antoides (Delgadillo 1992, Rodriguez-Estrella et al.
1999, Ledn de 1a Luz et al. 2000).
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Figure 1—The Baja California Peninsula priority and criti-
cal terrestrial areas (A), and the most relevant oases
locations (B).

Urbanization, agriculture and ranching, tourism and
mining are the main human activities in the area. Baja
California has the lowest human density of all of
México and most natural vegetation in middle and
south Baja California is disturbed mostly by grazing.
Threats for oases have been determined to be tourism,
burning reed-grass and palm vegetation to eliminate
dry vegetation so as to avoid fires, cutting stems of
reed grass for rural home construction, human water
use, and cattle, horses and burros feeding on reed grass
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(Rodriguez-Estrella et al. 1999). Mesquite wood ex-
traction was the main threat we detected in arroyo
habitat. The use of pesticides presents a serious threat
on most agriculture land. Common pesticides are DDT
and PCBs (Merino et al. 2002).

Official Natural Protected Areas

Baja California Peninsula contains several protected
areas (INE 2002). The most important in terms of size
are those of Vizcaino desert Biosphere Reserve and
Valle de Los Cirios National Park, both comprising
more than 4,000,000 ha. Sierra de La Laguna Bio-
sphere Reserve is the most important protected area in
terms of number of endemic taxa (fig. /). Sierra de La
Laguna is an important relict area because it is the only
area in south Baja California containing oak and pine-
oak forests, and has been isolated since the Miocene
(Rodriguez-Estrella 1988). Several birds, reptiles and
small mammal species have been isolated since then
and have high levels of endemism (Rodriguez-Estrella
1988, Cancino et al. 1994).

Bird Species Diversity

Baja California Peninsula is divided geopolitically in
the Baja California (BCN) and Baja California Sur
(BCS) states. Approximately 140 resident and 65 mi-
grant species has been recorded for BCN. There are
three endemics in BCN, the Guadalupe Junco (Junco
insularis), Mountain chickadee (Poecile gambeli) in
Sierra Juarez and Sierra San Pedro Martir, and the
Guadalupe Caracara (Polyborus Ilutosus) which is ex-
tinct (Ceballos and Marquez 2000). For BCS, 120
resident and 55 migrant species have been recorded.
There are four terrestrial endemics in BCS, the
Belding’s Yellowthroat (Geothlypis beldingi; endemic
to particular oases of Baja California Sur; Rodriguez-
Estrella et al. 1999), Xantus’ Hummingbird (Hylo-
charis xantusii; originally endemic to Sierra de la
Laguna and subsequently colonizing most of the Penin-
sula, mainly in mesic vegetation, canyons, and islands
habitats), Gray Thrasher (Toxostoma cinereum; en-
demic to scrub vegetation in BCS and part of BCN),
and the Cape Pygmy-Owl (Glaucidium hoskinsii;
endemic to Sierra de la Laguna following Howell and
Webb 1995, Stattersfield et al. 1998). The San Lucas
Robin taxonomic status is now considered a subspecies
endemic to the mountain pine forests of Sierra de la
Laguna by all modern authorities (Turdus migratorius
confinis AOU 1998, Stattersfield et al. 1998) contrary
to some authorities that considered this bird as an
endemic species in the past (e.g. Turdus confinis).
Sierra de la Laguna at the southern tip of the Peninsula
contains the most endemic taxa at the subspecies level

(N = 11), as a result of its particular geological and
evolutionary history (Rodriguez-Estrella 1988).

Most migrant species use oases of southern Baja as
stopovers (Rodriguez-Estrella et al. 1997), and Sierra
de la Laguna as a final overwintering area (Rodriguez-
Estrella, unpubl. data') (fig. 7).

Status of Birds

There are 20 taxa listed as threatened or endangered
and extinct species in BCN (NOM 2001). Two species
are extinct, the California Condor (Gymnogyps
californianus, extinct in the wild but recently
reintroduced) and the Guadalupe Caracara (Polyborus
lutosus). Ten raptors and 10 Passeriformes are threat-
ened. Seven of the Passeriformes are from Guadalupe
island.

In BCS, 32 taxa are listed: the Groove-billed Ani
(Crotophaga sulcirostris pallidula) is extirpated since
early 1900 from the Cape region (Grinnell 1928), and
11 raptors and 20 Passeriformes (14 from Sierra de la
Laguna) are officially listed (NOM 2001).

Important Areas for Bird Conservation

We can propose that the most important areas for bird
conservation in Baja California Peninsula are the oak
and oak-pine forests of Sierra de la Laguna and Sierra
San Pedro Martir and Sierra de Juarez; Valle de Los
Cirios; Sierra de la Giganta; and Bahia Magdalena
(because the only breeding Bald Eagle population in
Baja California is present here) and the series of oases
throughout the Peninsula (Fig. /). Most endemic and
priority species, and a high species richness have been
recorded in those areas.

Critical areas for conservation are the scattered oases,
particularly those of San Ignacio, Sierra de la Giganta,
La Purisima, the Comondutes, San José del Cabo and
Santiago (Rodriguez-Estrella et al. in press) used as
stopovers by a significant number of migrant bird
species. An important number of oases are critically
threatened (Rodriguez-Estrella et al. 1999). Oases con-
tain the highest species richness and diversity of all
habitats. Also, the highest bird abundances have been
recorded at oases. Oases seem to be attractive habitats
for birds, both residents and migrants (see Rodriguez-
Estrella et al. 1997a). Oases represent small gaps of
rich habitats inserted in the adjacent arid regions of
Baja California that contain xerophythic scrub vegeta-
tion.

Also, field crops and golf courses are intensively used
by resident and migrant birds in Baja California
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Peninsula (Rodriguez-Estrella  1997; Rodriguez-
Estrella, A. Cota, and R. Bolarios, unpubl. data?).

Threats to Birds

The main threats for birds in Baja California are
increasing urbanization and tourism development, and
agriculture, grazing and mining activity with resulting
habitat loss. The development of the Nautical Ladder
Route (Escalera Nautica; http://www.bajaquest.com/
escaleranautica/) will certainly represent a change at
the regional scale and a major threat for biodiversity
conservation. The plan includes the development of
buildings, roads and small airports in many areas of
Baja that will increase the traffic and permit people to
easily arrive to areas inaccessible before. Thus, it is
expected human activity will increase threats to birds
mainly because of habitat changes and disturbance. On
the other hand, agriculture and the use of organo-
chlorines and organophosphates pesticides (e.g. DDT,
DDE, PCBs, Malathion) are among the most serious
threats to bird populations and functional ecosystems.

Proposals and Perspectives for
Research and Conservation

I propose the next research could be conducted in Baja
California Peninsula to correctly establish management
plans for the conservation of landbird diversity:

e Research on changes in landbird distributional
patterns due to habitat transformation by human
activity (as field crops, urbanization, golf courses)
is urgently needed. Habitat changes will influence
the presence and abundance of many bird species,
some of them will benefit from these changes while
others will be negatively affected. It is important to
establish the native species that are currently being
affected with the still moderate habitat changes.

e Research on habitat use and habitat selection of
endemics, rare and other key species in critical
areas is urgently needed because these species are
crucial in biodiversity conservation strategies.

e Research on changes of functional systems with the
introduction of non native species. Alien species
(e.g. predators) are known to produce functional
systems changes and could reduce population size
of other species until extinction.

'unpublished data on file at CIBNOR, La Paz, Baja California
Sur, México.
2unpublished data on file at CIBNOR, La Paz, Baja California
Sur, México.

e Research on the effects of habitat changes on
colonization rates of highly successful invasive spe-
cies. Also, to evaluate the effects of these species
on the bird community structure and its dynamics.
For example, the European Starling (Sturnus vul-
garis) is an aggressive and highly competitive
species for cavity nesting birds as woodpeckers and
small owls in the desert (Kerpez and Smith 1990,
Ingold 1994). The Bronzed Cowbird (Molothrus
ater) can parasitize nests of small passerines. Both
species have increased their distribution in the Baja
California Peninsula and are now breeding through-
out the peninsula (Wilbur 1987, Rodriguez-Estrella
et al. 1997b).

e Research on the effects of habitat changes of oases
on migrant birds as they use them as stopovers and
are key habitats during the migration process.

e Research on sub-lethal effects of toxic chemicals
used in agriculture (i.e. organochlorine contami-
nants) on bird individuals and at the population
level. It is well known that some toxic chemicals, in
particular organochlorines, have the ability to inter-
fere with the development of the reproductive,
endocrine, immune and nervous systems of em-
bryos. It has been reported in many studies the
decline of bird populations due to the increase in
the use of chemical pesticides (Safford and Jones
1997).

e To determine the natural and man-made variables
influencing the presence of key bird species at the
regional scale through spatial analysis.

There are several ways landbird conservation priorities
in Baja California Peninsula could be implemented.
First, it is needed to convince governmental authorities
about the need to protect particular areas for landbird
conservation showing a documented analysis of social
and economic benefits using alternative activities as for
example ecotourism. Environmental education can play
an important role for this purpose. Second, it is needed
to find ways for local people to continue the use of
natural resources without making strong impacts,
particularly in fragile and critical systems such as
oases; or secure funds to pay for the non-use of these
particular resources in the long-term. Third, use legal
mechanisms to prohibit the use of persistent pesticides
(i.e. organochlorines) in agriculture lands, and enhance
the use of alternative non-toxic, non-persistent, pest
controls. Fourth, involve golf course investors in con-
servation activities through agreements for developing
habitat improvements for birds as is happening in many
places in the United States (Gillihan 2000). Finally, it
is clearly urgent to establish a plan for ecological
restoration and detoxification of critical areas.
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The indicators of the success of the conservation
actions could be: 1. maintenance of habitat suitability
in the long-term; 2. increase population viability of
species of concern; 3. maintenance of functional and
healthy biological systems; 4. increase the concern of
the human population and their support for conser-
vation activities. An important mechanism to assure the
success of conservation actions will be surely the
establishment of specific legal laws for conservation or
protection of critical habitats and hotspots in Baja
California Peninsula.

Priorities for landbird conservation actions should be
established. I propose that the most priority conser-
vation actions in Baja that should be immediately
initiated are:

1. protect and preserve oases;

2. eliminate the use of pesticides in agriculture
lands; and

3. protect bird migratory routes throughout Baja
peninsula.
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