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EXECUTIVE SUMMARY
California has lost 90% of its wetland systems, which provide numerous ecological services to
an impressive array of plants and animals, including many species of conservation significance,
especially migratory birds. Birds are the most significant herbivores in weltand systems, and
move between the wetlands of the Californias (California, USA and the Baja California
peninsula, Mexico – including both states). There are numerous opportunities for biodiversity
protection in the wetlands of Baja California and Baja California Sur. Migratory birds in
particular highlight the importance of binational conseration and habitat conservation in the
wetlands of the Baja California peninsula. Examples exist that highlight the mechanisms that
can be used to support biodiversity conservation in Baja California, Mexico, in support of
protected species in the United States of America. There is a strong future for binational wetland
conservation, resulting in a positive benefit for both nations.

Waterbirds in a Baja California Wetland. Photo Victor Ayala-Perez.
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1.0 INTRODUCTION
The Las Californias bio-region, the original California, is now composed of three states: Baja
California Sur and Baja California of Mexico and California in the United States. The
cismontane region from the Oregon border to about the 30th parallel is considered the California
Floristic Province (CFP), a global biodiversity hotspot with hot, dry summers and mild, wet
winters. The international border divides the CFP at perhaps its most biodiverse region. At the
border we find the dynamic and sprawling cities of San Diego, Tijuana, Tecate, Rosarito and
Ensenada, including a massive barrier to natural (and human) migration, but also some of the
most natural areas along the upper reaches of the Tijuana River watershed — the Laguna and
Sierra Juárez mountains of California, and Baja California, respectively.
What is the future of this region, both its economy and its biodiversity? As leaders in
conservation and in green energy development, can the communities of Las Californias find a
future that is compatible with all of plants, animals and human communities that reside here?
The Las Californias region is also home to over 150 species of migratory coastal birds that reside
part of the year in the wetlands and coastal habitats of the State of California and then spend
winters in coastal estuaries of the Baja California peninsula. Migratory routes stretch from the
Tijuana River and the Colorado River Delta to the north to Bahia Magdalena and the estuary of
San Jose de Cabo to the south. The California Grey Whale also annually navigates California
waters each year to its breeding grounds in the coastal lagoons of Baja California Sur, and many
species of shorebirds and waterfowl, which nest in northern US and Canada, winter or migrate
through this region.
Just as the states of California, Baja California and Baja California Sur have shared ecological
inter-dependencies, the three states also share common environmental challenges. In the case of
California and Baja California, the rapid pace of urbanization in the San Diego-Tijuana border
region with a combined population of over 5 million people is, in part, a function of the region’s
highly inter-dependent border economy and unique cross-border inter-dependencies. In 2019,
there were 77.2 million northbound crossings from Mexico to California ports of entry1. This
includes about 90,000 Americans who cross the border daily from Tijuana to San Diego, in part
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due to the high cost of housing in the San Diego County2, and over 77,000 vehicles and 25,000
pedestrians moving between the San Ysidro and Tijuana each day 3.
Furthermore, Mexico is California’s largest trading partner, accounting for a total of $24 billion
in exports in 2020 alone4. Similarly, Mexico ranks second, only behind China, in total imports to
California, with $47.9 billion in goods5, due, in large part, to the cross-border production of U.S.
manufacturers in Baja California.
While the two-way trading relationship between California and Baja California boosts the
economies of both states, there are also resulting cross-border air pollution challenges.
According to U.S. EPA’s Good Neighbor Environmental Board (GNEB), “although the benefits
of U.S.-Mexico trade are spread widely throughout the country, many of the costs associated with
the flow of goods are borne by border communities in the form of a saturated transportation
infrastructure and heavy truck traffic through communities with its associated air pollution,
which is exacerbated by excessive waiting times for northbound crossings at the border”6.
California and Baja California also share energy-related inter-dependencies. In fact, California’s
thirst for clean, renewable energy to meet its ambitious renewable portfolio standards has led to
the construction of a wind power farm by Sempra Energy in the municipality of Tecate,
generating 3.3 megawatts of electricity, enough to power 2,100 homes in the San Diego County7.
The following section provides a summary of coastal habitats of the states of California, Baja
California and Baja California Sur.
2.0 OVERVIEW OF CALIFORNIA’S COASTAL ZONES

California boasts 840 miles of coastline, which vary from rocky cliffs to tranquil seagrass beds.
The California coastal zone extends 1,000 yards inland from the mean high tide line. The main
2
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coastal zones are determined by the California Coastal Management Program (1978), which is
administered by three state agencies: the California Coastal Commission (CCC)8 manages
development along the California coast except San Francisco Bay, where the San Francisco Bay
Conservation and Development Commission9 oversees development, and the California Coastal
Conservancy10 purchases, protects, restores, and enhances coastal resources, and provides access
to the shore. The California Coastal Management Program is authorized under the California
Coastal Act, the McAteer-Petris Act, and the Suisan Marsh Preservation Act.
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Figure 1. California Coastal Commission Regions11.

2.1 DESCRIPTION OF CALIFORNIA MAJOR COASTAL WETLANDS12
Wetlands are not only a major reserve of world biodiversity, but they are both a carbon sink, and
the key area protecting many coastal communities from rising sea levels and other threats from
global climate change (Thorne et al., 2018). The priority concerns for wetland resources in
California include their ecology, their functions and values, and the major sources of impact to
them (CCC, chapter 4). They help regulate climate, store surface water, control pollution and
flooding, replenish aquifers, promote nutrient cycling, protect shorelines, maintain natural
communities of plants and animals, serve as critical nursery areas, and provide opportunities
for education and recreation13.
Wetlands occur in the ecotone between aquatic (in this case marine) habitats, and dry upland
habitats. Thus, a variety of physicochemical features such as topography, hydrology, sediment
dynamics, and water chemistry interact to form the environment that largely allows specific flora
and fauna found to further shape the wetland community.
Coastal wetlands were created during the last 15,000 years when the rapid sea level rise at the
end of the last ice age inundated coastal river valleys resulting in the formation of bays, estuaries,
lagoons, and salt marshes (Bloom, 1983a,b; Orme, 1991). As can be seen in figure 2, although
the majority of California's coastal wetlands are geographically isolated, the state has the most
extensive wetlands of any state on the west coast, after Alaska (NOAA, 1990). California’s 110
coastal wetlands include diverse wetland types, from the generally undeveloped estuaries and
marshes that border tidal-flushed river mouths in the north, to the highly urbanized saline
lagoons, embayments, and salt marshes in the south.

11

NORTH COAST – Blue (Humboldt County; Mendocino County); NORTH CENTRAL
COAST – Yellow (Sonoma County; Marin County; City/County of San Francisco; San Mateo
County); CENTRAL COAST – Red (Santa Cruz County; Monterey County; San Luis Obispo
County); SOUTH CENTRAL – Purple (Santa Barbara County; Ventura County); SOUTH
COAST – Orange (Los Angeles County; Orange County); SAN DIEGO - Dark Red (San Diego
County).
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The following description is adapted from Chapter 4 of the California Coastal Commission’s 1994 volume
‘Procedural Guidance for the Review of Wetland Project in California’s Coastal Zone’.
(https://www.coastal.ca.gov/wetrev/wetch4.html)
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Figure 2. Map of Major California Coastal Wetlands14

Some of the State's largest wetlands occur in the central region of California. The San Francisco
Estuary, including the San Francisco Bay, the Suisun Marsh, and the Sacramento-San Joaquin
14

USA data
Source: http://www.cec.org/north-american-environmental-atlas/north-american-blue-carbon-2021/ North
American Blue Carbon, 2021, distribution of salt marsh, mangrove, and seagrass habitats in North America.]
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Delta, is the largest estuary on the west coast of all North and South America (Meiorin et al.,
1991). Wetlands are some of the most valuable natural resources of this estuary, but also some of
the most adversely affected. A study in 1991 found that only 19% (44,400 acres) of the original
tidal marshes remains here (Meiorin et al., 1991). Worldwide, 87% of wetlands have been lost
since 1700 (in areas with exisiting data), with the vast majority of loss in the 20th and 21st
centuries (Davidson 2014). The Ramsar Convention Secretariat reported a 35% reduction of
global wetlands with data available between 1970 and 2015 (Gardner et al, 2018). The value of
ecosystem services from global wetlands was estimated from 1997 to 2011 due to land use
change at $4.3–20.2 trillion/yr, depending on which unit values are used (Costanza et al 2014).
[See other chapter this volume: Miranda et al].
Only 10% remain of the approximately 4 million hectares of California wetlands that were
present a century ago (Zwillinger, 2017). The remaining wetlands are relatively small and
discrete (Zedler, 1982) and mostly occur along the fringe of bays, as lagoons, river mouth
marshes, and salt marshes. Furthermore, many of the wetlands in Southern California exist under
very disturbed conditions, often surrounded by extensive urban development (Zwillinger, 2017;
Zedler, 1982).
Tides, waves, currents, river discharge, and ground-water seepage are all important, but
temporally and spatially variable components of coastal wetland hydrology (Orme, 1991).
Wetlands have complex and variable hydrology, but coastal wetlands are defined by low
gradients, low wave energy, fine-grain sediments and pervasive saltwater influences (Orme,
1991). In Southern California, tidal processes are extremely important in structuring the salt
marsh communities. Sea water provides most of the soil moisture for these intertidal wetlands
because of the low precipitation, the limited freshwater runoff, and frequent droughts (Zedler,
1982). Thus, although many wetlands may appear to be in equilibrium with their environment,
that equilibrium is neither static nor predictable (Orme, 1991).
Water turbidity is another water quality constituent that directly affects wetland ecology.
Turbidity is caused by the suspension of inorganic sediments and particulate organic matter
(POM) derived from sources inside (autochthonous) or outside (allochthonous) the wetland.
Although turbidity directly affects both wetland plants and animals, the impact is mainly
confined to the subtidal portion of wetlands. For plants, turbidity affects light penetration, and
thus is one factor controlling the lower limit of plant establishment and overall production
(Josselyn, 1983).
Functions and Values of Coastal Wetlands (adapted from CCC 1994):
Assessing the functions and values of wetlands depends on, and is limited by, information from
three fields: science, economics, and politics (Scodari, 1990). For example, scientists have
11

determined that wetlands serve (i.e., function) as critical habitat for a number of threatened and
endangered species, while State and federal legislation affords such species higher levels of
protection, and therefore increased value. However, because of their limited numbers, threatened
and endangered species often contribute little net value to the wetland on an ecological
(scientific) or economic basis.
They offer critical habitat for fish, waterfowl and other wildlife, they purify polluted waters, and
they help check the destructive power of floods and storms. They also provide a wide variety of
recreational opportunities such as fishing, hunting, photography, and wildlife observation. As
these and many other wetland functions and values described below have become more widely
known, wetlands are increasingly seen as productive and valuable resources worthy of protection
and restoration15. [See also other chapter this volume: Hernandez et al.].
As the above example illustrates, the functions and values of wetlands are often interconnected.
In general, wetland functions are those attributes that directly or indirectly benefit humans and
other organisms, or provide values perceived by humans as desirable or worthy of protection.
However, there is limited agreement on the importance of any one function or value.

2.2 CALIFORNIA’S FLORA AND FAUNA
The diversity and abundance of different organisms found in coastal wetlands of California is
surprising in light of the extreme and variable conditions that characterize them. The rich mix of
aquatic and terrestrial taxa results in a mosaic of species throughout the wetland, which include
bacteria, protozoa, algae, vascular plants, invertebrates, mollusks, amphibians, fish, birds, and
mammals. Many of these species are wetland obligates and cannot live, or cannot complete their
life cycles, in other environments. Plants are a critical component of the wetland ecosystem
because all other organisms in the wetlands consume them or are higher up the food chain from
the primary producers, plants and algae. The salt-marsh and intertidal communities of California
have been well studied by scholars such as Joy and Paul Zedler, and the importance of their
ecosystem function is well documented. [See also other chapter this volume: Hernandez et al ].
Flora of the saltmarsh
All the plants found in the saline conditions of California wetlands are salt-adapted halophytes
Characteristics of halophytes:
• adapted to live in saline (salt rich) habitats
• exclude salts at roots
15
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• excrete salts from leaves
• store salts in vesicles
• mostly low perennials, often rhizomatous
• stem and/or leaf succulents; leaves sometimes reduced
Common saltmarsh plants include: members of the Chenopod family (e.g., Salicornia bigelovii,
Sarcocornia pacifica, Arthrocnemum subterminale and Allenrolfia occidentalis), as well as other
common species shared with California saltmarshes such as: Jaumea carnosa, Limonium
californicum, Batis maritima, Frankenia salina, Frankenia palmeri, Distichlis littoralis,
Distichlis spicata, Atriplex spp., Cressa truxillensis, and Triglochin concinna. Cord grass
(Spartina foliosa) often forms thickets in the slightly deeper water, and the sea grass beds form in
deeper water still, being completely aquatic.
Fauna of the saltmarsh
Aquatic snails abound in the saltmarsh, but the dominant herbivores are often birds, for example
the Black Brant geese feeding on Zostera grass beds during their annual migration (see section
below on birds). Other occasional large herbivores include sea turtles and California voles.
Crabs and amphipods are the dominant detritivores, and reptiles such as gopher snakes and
alligator lizards may be significant carnivores (or omnivores) in these ecosystems. The foraging
of bobcats in saltmarsh habitats is also an important ecosystem component.
Inland wetlands
It is important to note that inland (non-coastal) wetlands often support some of the same suites of
species. For example, the Salton Sea is a saline lake that is also home to many significant
colonies of migratory shorebirds and waterfowl found along the Baja California peninsula and
elsewhere along the Pacific Flyway, spanning southward to Patagonia.
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Figure 3. The Pacific Americas Flyway 16
Small inland freshwater wetlands are often also important habitats for wetland birds in particular.
River estuaries are home to rare species such as Least Bell’s Vireo, and riparian systems often
provide critical connectivity between fresh water and salt water systems, connecting the coastal
wetlands to permanent inland wetlands, which support rare species like the Southwestern Willow
Flycatcher. Smaller wetland systems such as vernal pools can also provide significant temporary
habitat for migrants, as well as being critically important to their own obligate species. Beach
and dune systems adjacent to coastal wetlands also harbor many rare and specialized plants, and
are critical nesting habitats for birds such as the Least Tern, Elegant Tern and the Western Snowy
Plover.
16

Map taken from: Senner, S. E., B. A. Andres and H. R. Gates (Eds.). 2016. Pacific Americas shorebird
conservation strategy. National Audubon Society, New York, New York, USA. Available at:
http://www.shorebirdplan.org.
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2.3 CALIFORNIA’S MARINE AND COASTAL PLANT ECOLOGY
The primary habitats in California’s major coastal wetlands are salt marsh and sea grass beds.
Salt marsh habitat
These occurs along the Pacific coast of California and are found in estuaries and bays, protected
from wave action and strong winds of the open ocean. There are also widely scattered in
California17. Their soil is generally very wet, low in oxygen, as they are periodically inundated
by ocean salt water (tidal flooding) or subject to underground salt water. These are one of the
most productive ecosystems in terms of primary productivity and its vegetation is largely broken
down by bacteria and small insects. Decaying plants are eaten by crustaceans, larger insects,
small fish, and mussels. These ecosystems provide protective habitat for development of some
terrestrial and aquatic organisms and help protect coastlines from erosion, effectively buffering
effects of rising ocean levels. Salt marshes are also important in water quality and maintenance
of ground water, and they can help control mosquitoes by providing habitat for mosquito
predators.
In Southern California, where hypersaline soils occur, the wetland flora is limited and highly
stressed, with only up to 17 species of halophytic plants (mostly succulents) being common, and
all responding to decreased salinity by becoming taller and denser (Zedler, 1982). Patterns in
primary productivity also show strong correlation with soil salinity, and while the floristic
composition differs among California's coastal wetlands, there is little doubt that salinity is a
major limiting factor to vascular plant growth (Josselyn, 1983; Zedler, 1982).
Sea-grass beds
In sea-grass beds the plants are fully aquatic. This habitat does not include grassy systems like
cordgrass (Spartina) flats, which are included in the salt-marsh definition and may adaptively
increase and decrease in harmony with other salt-marsh species. Additional associated habitats
that may share species and-or be co-dependent in their conservation success includes Beaches,
Dunes and freshwater Estuaries.

17

Salt marshes can be found at least in the following Bays:
– Humboldt Bay
– Morro Bay
– San Francisco Bay
– Santa Barbara region
– Tomales Bay
– San Diego region
– Monterey Bay
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The sea-grass beds of California are dominated by three principal species belong to two genera:
Zostera marina, which is a wide-leafed grass that can form large dense underwater thickets, and
is an essential food source for migratory species such as the Brandt Goose, and Phyllospadix
torreyi and P. scouleri, which are tufted surf-grasses distinguishable only from one another when
reproductive, but form dark bands of coastal aquatic vegetation.
2.4 CALIFORNIA’S COASTAL BIRD SPECIES
Birds are perhaps the most charismatic inhabitants of California’s coastal wetlands and include
several protected species as well as migratory visitors.
Due to its temperate climate and the regional productivity, the California coastal region is very
important ecologically. The coast supports exceptional biodiversity due to the size,
environmental heterogeneity and diverse habitats (Stein et al. 2000, Stein 2002). The coastal
wetlands of California support a great variety of species and a high abundance of waterbirds,
including seabirds, shorebirds and waterfowl, and for some regional groups the region supports a
high proportion of populations of specific species or subspecies. The wetlands and agricultural
lands of the region have been recognized as being of Continental Importance for waterbirds,
because they are wintering and stopover areas in migration. They are also recognized as have
Regional Importance for their breeding importance for some species.
As an indication of the importance of the California coastal wetlands for waterbirds, it has been
shown that the region has 8 of the 77 key areas for shorebirds and 3 of the 46 IBAs of United
Satates (Senner et al 2017) and 2 of just 32 areas of important habitat for herons and egrets of
North America (Butler et al. 2000). Coastal California and its oceanic coastal waters of the
California Current are together considered of Continental Importance for populations of various
species of wintering gulls and are also of Regional Importance for Skimmers, Terns, and
reproductive Gulls. One example is the California Gull (Larus californicus) colony in San
Francisco Bay, which has exponentially grown to become the second largest colony in the state
of California (Shuford and Ryan 2000, Strong et al. 2004).
The coastal wetlands of California are also important for the post-breeding populations of the
Brown Pelican (Pelecanus occidentalis), Heermann’s Gull (Larus heermanii), and Elegant Tern
(Thalasseus elegans), which moves from south to north from the wetlands of Northwest Mexico.
Coastal California is also important for different resident species of waterbirds which are present
all year round, o summer residents, like Snowy Plove (Charadrius nivosus), and the Least Tern
(Sternula antillarum). The saltmarshes associated with these coastal wetlands are extremely
important for Rails, which are concentrated in the region. They include the entire population of
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the California Clapper Rail (Rallus obsoletus obsoletus) and the Light-footed Clapper Rail (R. o.
levipes), which are considered endangered at the federal and state level for California; as well as
more than 90% of the California Black Rail population (Laterallus jamaicensis coturniculus)
(Evens and Nur 2002).
For the shore birds, the wetlands of coastal California are key areas during the migration and
wintering periods. Four wetlands are included in the Western Hemisphere Shorebird Reserve
Network (WHSRN), two of these under the category of Regional Importance (South San Diego
Bay and Elkhorn Slough) and the other two are in the higher category, Hemispheric Importance
(San Francisco Bay and Humboldt Bay Complex). In particular, the San Francisco Bay has more
shorebirds than any other site in the Pacific Coast of the United States (Page et al. 1999).
For the waterfowl, the wetlands of coastal California are also of great importance. As an
example, San Francisco Bay receives more than 50% of all the diving ducks that pass the winter
in the migratory route from the pacific, and has one of the largest wintering populations of
Canvasbacks (Aythya valisineria) in North America (Accurso 1992, Takekawa et al. 2000).
In addition to being of importance to birds, California coastal wetlands are also important for
Mammals, fish, reptiles, amphibians and invertebrates. In this way the wetlands give a great
quantity of ecological and economical services. The ecological values most important to the
wetlands include the control of inundations, the buffering of storms, the recharge of aquifers, the
improvement of water quality, the cycle of sediments and nutrients, erosion control, carbon
sequestration, and the maintenance of biodiversity (Mitsch y Gosselink 2000, Economics for the
Environment Consultancy 2005).
2.5 HUMAN ACTIVITY & IMPACTS FOR CALIFORNIA WETLANDS
For the protection of multiple rare organisms simultaneously, certain priority habitats are often
the conservation focus (rather than the individual species). Good examples of this kind of habitat
focus at the California state level include planning efforts such as the San Diego Monitoring and
Management Program (SDMMP), the Multiple Species Conservation Plan (MSCP), and the
Habitat Conservation Plan (HCP).18
The extreme historic loss of California wetlands is of paramount importance, and the losses and
damages endured, dramatically increase the intrinsic value of the remaining resources. Humans
18

Priority habitats with priority taxa: Vernal Pools (e.g., Pogogyne nudiscula); Clay lenses (e.g., Acanthomintha
ilicifolia and Sphenopholis interrata); Coastal Sage Scrub (e.g., California gnatcatcher); and, Chaparral canyons
(e.g., Fremontodendron mexicanum).
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are responsible for essentially all the losses of California wetlands and all the impacts to them.
Many of California’s remaining wetlands currently suffer chronic disturbance and degradation
(CCC 1994). Large-scale evolutionary processes have resulted in a highly variable coastal zone
with numerous, relatively isolated and unique wetland landscapes. This significantly complicates
preservation and restoration activities for wetlands in general, as they are ecologically complex
and often unique in their suites of characteristics. Sound scientific information on California
coastal wetlands is lacking, limiting our understanding and predictive ability (CCC 1994).
Information on inland wetlands can be equally lacking, and connectivity between the two is
poorly understood.
Factors Impacting California's Coastal Wetlands (adapted from CCC 1994):
The major impact suffered by California's wetlands is direct loss attributable to human activities
(Dennis and Marcus, 1984). Total wetland loss in California is estimated at 4.6 million acres,
which is approximately 91% of the acreage present before European settlement (Dahl, 1990).
The majority of this loss (approximately 3.6 million acres) has occurred in the Central Valley
(Dahl, 1990; Dennis and Marcus, 1984). All portions of the coast have suffered losses as well,
and the largest losses (on a percentage basis) are thought to have occurred in San Francisco Bay
and along the south coast (Table 1).
Table 1. Summary of historic losses of California coastal wetlands in 199419
REGION

ESTIMATED
ORIGINAL
ACREAGE

ESTIMATED
REMAINING
ACREAGE

ESTIMATED
PERCENT
REDUCTION

North Coast

Unknown

31,300

Unknown

Central Coast39

Unknown

3,800

Unknown

200,000

93,000

54 %

53,000

13,100

75 %

5,000,000

450,000

91 %

S.F. Bay

40

South Coast
Statewide

A variety of activities are known to have caused the dramatic loss and alterations of wetlands in
California. The major activities include, amongst others:
● Agricultural use and development: this is the primary cause of wetland loss in
California (Dahl, 1990). This involves the conversion of wetlands to agricultural land.
Typically, wetlands are diked or filled, or vegetation is removed in order to expand
19

From the 1994 Report of the California Coastal Comission
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adjacent crop or grazing lands. Disturbance and degradation can also occur where cattle
and other pasture animals are allowed to graze in wetlands, or where nonpoint-source
runoff containing pesticides and fertilizers occurs.
● Residential development: The development and subdivision of land for residential use
has resulted in direct wetland loss through filling. Additionally, this development activity
has substantially increased sediment discharge into wetlands, through the acceleration of
soil erosion. This is especially true in southern California where extensive building has
occurred on or near highly erodible soils (Zedler, 1982).
● Commercial and industrial development: Hotels, business parks, and industrial
complexes within and adjacent to wetlands can include wetland fill and loss of habitat
through encroachment. The release of toxic materials from these forms of development is
also a source of wetland degradation.
● Oil and Gas development: Oil and gas wells and the supporting infrastructure have
severely impacted several coastal wetlands in Southern California. The deposition of fill
for roads and well pads and the unintentional release of pollutants from this form of
development results in the fragmentation and degradation of wetland habitat.
● Roads highways and railways: The maintenance and development of transportation
corridors has resulted in direct wetland loss through filling. Numerous wetlands have also
suffered adverse impacts from the construction of bridges and polluted runoff from these
structures.
● Port and marina development: This form of development includes dredging new and
expanded channels to increase deep-water area, and the direct filling of wetlands to
increase the area of shoreline support facilities.
● Flood control: Development in flood plains and adjacent to wetlands increases the
susceptibility of these structures to flooding. Flood control projects result in the dredging,
filling, and channelization of wetlands to prevent the natural dissipation of water into
low-lying areas.
Many of these activities still occur in California. Yet because of the relatively high social value
placed on coastal wetlands, this resource has received greater protection than their inland
counterparts (Gosselink, et al., 1991).
In California's coastal zone, the Coastal Act does allow certain types of development in wetlands
(see chapters one and three), and these activities can result in the loss of wetland habitat.
However, wetland alteration in many coastal states of the U.S. —including California— is
strictly regulated and generally prohibited. Much of the current loss of wetlands in the coastal
states is attributed to either a lingering legacy of past development (e.g., agricultural, urban, and
industrial development) or related to secondary or indirect effects of current projects (e.g., point-
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and nonpoint-source pollution, or changes in the timing and amount of fresh and saltwater
inputs) (Gosselink, et al., 1991).
Local impacts
Development is a constant threat to natural habitats. Even the expansion of existing urban
sprawl has significant implications for carbon footprints and impacts on local wildlife. The
housing crisis in San Diego County has brought an onslaught of potential new development
projects, and along with them come a suite of threats to adjacent species and natural lands. To
offer a couple of topical recent examples:
San Diego County:
● Village 13 on Otay Mesa, agencies are currently fighting to stop this development which
would impact vernal pools, coastal sage scrub, and many locally endemic species
including the Coastal California gnatcatcher.
● New Chula Vista Convention Center, which is likely to significantly increase its carbon
footprint, and increase associated traffic and transit systems and will impact the habitats
of the California Brown Pelican, Western burrowing owl, Cooper’s hawk, Northern
harrier, Osprey, Belding’s savannah sparrow, Large-billed savannah sparrow, light footed
clapper rail, American Kestrels, red tail hawks, great blue heron, great egret, American
crow, belted kingfisher, Anna’s hummingbird, Cassin’s kingbird, western meadowlark,
and black phoebe20.
● Border wall along the border of San Diego County/Baja California impacting various
endangered and threatened species from bighorn sheep to burrowing owls
● Infrastructural needs and road expansions have also impacted fragile lagoon systems –
e.g., San Elijo Lagoon
Orange County:
● Bolsa Chica Ecological Reserve and State Beach due to proposed Huntington Beach
Desalinization Plant including habitats for the endangered Western snowy plover and
California least tern.

3.0 Trends in wetlands mitigation and emerging challenges21
Mitigation requirements are usually project specific and depend on the species being impacted,
the importance of the habitat and/or particular species occurrence/population to regional
20

Chula Vista Bayfront Master Plan and Port Master Plan Amendment, Final Environmental Impact Report, Volume
3, April 2011, pages 39-49.
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General Mitigation Notes (pers. comm. Kyle Rice, CDFW, 2021)
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conservation efforts, and the type of impacts being proposed. For species listed under the
California Endangered Species Act (CESA), the California Department of Fish and Wildlife
(CDFW) must meet a fully mitigated standard, which requires in perpetuity conservation and/or
restoration and management. Within Natural Community Conservation Planning / Habitat
Conservation Plans (NCCP/HCP) Plan Areas, mitigation requirements are typically more
standardized and reduced as compared to impacts that occur outside of an NCCP/HCP Plan
Area. This is due to the large-scale conservation that occurs as part of the NCCP/HCP
development and the establishment of large habitat Reserves that partially mitigate project
impacts and provide for the long-term conservation of protected species.
Under the NCCP/HCP in Orange County, private landowners can pay an in-lieu fee to mitigate
for project impacts to coastal sage scrub (CSS) habitat that is occupied by coastal California
gnatcatcher and is located outside of the habitat Reserve. Currently, the in-lieu fee costs
approximately $87,000 per acre. In-lieu fee programs are not typically approved or supported by
CDFW since there is no guarantee the funding will provide direct benefits to the species or
habitat being impacted. However, in this instance it was agreeable due to the amount of land that
was permanently conserved under the NCCP/HCP, the need for additional funding for long-term
management, and CDFW’s involvement in how the money would be spent.
Other NCCP/HCPs require 2 to 1 mitigation for impacts to CSS through conservation or
restoration22. Such requirements are largely reduced when compared to what would be required
for impacts outside of an NCCP/HCP. In those instances, mitigation requirements can exceed 5:1
depending on the importance of the habitat and sensitivity of the species being impacted.
It's important to note that NCCP/HCPs are often upland focused and do not authorize project
impacts to riparian and wetland habitat types. Under section 160 et seq. of the Fish and Game
Code, any person, state or local governmental agency, or public utility must notify CDFW prior
to beginning any activity that may do one or more of the following:
● Divert or obstruct the natural flow of any river, stream, or lake;
● Change the bed, channel, or bank of any river, stream, or lake;
● Use material from any river, stream, or lake; or
● Deposit or dispose of material into any river, stream, or lake.
If, during the review of the notification, CDFW determines that the project may substantially
adversely affect fish and wildlife resources, then a Lake and Streambed Alteration Agreement is
required. The Agreement will often include specific conditions that the permittee must adhere to
in order to minimize and mitigate project impacts to fish and wildlife resources. Mitigation
22

Costs for restoration can vary depending on habitat type, methods used, and target success criteria. Can range from
900 per acre to upwards of 90 thousand per acre http://www.edc.uri.edu/restoration/html/tech_sci/socio/costs.htm
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requirements can be as low as 3:1 or as high as 10:1 depending on the habitat being impacted and
the mitigation being proposed, taking into account in-kind vs out of kind habitat, on-site vs off
site, and temporal losses.
However, for all mitigation requirements, it would be difficult to justify permitting impacts to a
particular species or habitat type when the mitigation proposed will not directly benefit the
impacted population or local ecoregion. It would be likely that some level of on-site mitigation
would be required to ensure, at a minimum, there is no net loss of habitat or net loss of a
particular species, from the local ecoregion23.

3.0 TRENDS IN WETLANDS MITIGATION AND EMERGING CHALLENGES
Mitigation requirements are usually project specific and depend on the species being impacted,
the importance of the habitat and/or particular species occurrence/population to regional
conservation efforts, and the type of impacts being proposed. For species listed under the
California Endangered Species Act (CESA), the California Department of Fish and Wildlife
(CDFW) must meet a fully mitigated standard, which requires in perpetuity conservation and/or
restoration and management. Within Natural Community Conservation Plan/Habitat
Conservation Plan (NCCP/HCP) Plan Areas, mitigation requirements are typically more
standardized and often reduced as compared to impacts that occur outside of an NCCP/HCP Plan
Area. This is due to the large-scale conservation that occurs as part of the NCCP/HCP
development and the establishment of large habitat Reserves that partially mitigate project
impacts and provide for the long-term conservation of protected species.
Under the NCCP/HCP in Orange County, private landowners can pay an in-lieu fee to mitigate
for project impacts to coastal sage scrub (CSS) habitat that is occupied by coastal California
gnatcatcher and is located outside of the habitat Reserve. As of 2021, the in-lieu fee costs
approximately $87,000 per acre. In-lieu fee programs are not typically approved or supported by
CDFW since there is no guarantee the funding will provide direct benefits to the species or
habitat being impacted. However, in this instance it was agreeable due to the amount of land that
was permanently conserved under the NCCP/HCP, the need for additional funding for long-term
management of the habitat Reserve, and CDFW’s involvement in how the money would be
spent.
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A list of fully protected species can be found here: https://wildlife.ca.gov/Conservation/Fully-Protected and here:
https://wildlife.ca.gov/Conservation/Planning/Banking
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Other NCCP/HCPs require 2 to 1 mitigation for impacts to CSS through conservation or
restoration. Such requirements are largely reduced when compared to what would be required
for impacts outside of an NCCP/HCP. In those instances, mitigation requirements can exceed 5:1
depending on the importance of the habitat and sensitivity of the species being impacted.
It's important to note that NCCP/HCPs are often upland focused and do not authorize project
impacts to riparian and wetland habitat types. Under section 1600 et seq. of the Fish and Game
Code, any person, state or local governmental agency, or public utility must notify CDFW prior
to beginning any activity that may do one or more of the following:
● Divert or obstruct the natural flow of any river, stream, or lake;
● Change the bed, channel, or bank of any river, stream, or lake;
● Use material from any river, stream, or lake; or
● Deposit or dispose of material into any river, stream, or lake.
If, during the review of the notification, CDFW determines that the project may substantially
adversely affect fish and wildlife resources, then a Lake and Streambed Alteration Agreement is
required. The Agreement will often include specific conditions that the permittee must adhere to
in order to minimize and mitigate project impacts to fish and wildlife resources. Mitigation
requirements can be as low as 3:1 or as high as 10:1 depending on the habitat being impacted and
the mitigation being proposed, taking into account in-kind vs out of kind habitat, on-site vs off
site, and temporal losses.
However, for all mitigation requirements, it would be difficult to justify permitting impacts to a
particular species or habitat type when the mitigation proposed will not directly benefit the
impacted population or local ecoregion. It would be likely that some level of on-site mitigation
would be required to ensure, at a minimum, there is no net loss of habitat or net loss of a
particular species, from the local ecoregion24.
4.0 BAJA CALIFORNIA PENINSULA’S COASTAL ZONES

24

A list of fully protected species can be found here: https://wildlife.ca.gov/Conservation/Fully-Protected and here:
https://wildlife.ca.gov/Conservation/Planning/Banking
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Figure 4. Major coastal wetlands of Baja California Peninsula25
4.1 DESCRIPTION OF THE MAJOR COASTAL WETLANDS OF THE BAJA CALIFORNIA PENINSULA
Along the peninsular coast there are various coastal wetlands which have a range of habitats,
including muddy plains, sandy beaches, salt flats, rocky coasts, extensive areas of marsh and
mangrove as well as seagrass meadows, all these wetlands offer and provide a series of highly
relevant environmental services, since they constitute reservoirs of biodiversity, control floods,
stabilize the coastline, protect against storms, retain and export sediments and nutrients, and
many of them provide natural resources and have cultural value.
The vast majority of peninsular wetlands are internationally recognized for their importance as a
refuge for wildlife, as they offer shelter, feeding and breeding areas for different taxonomic
groups, including marine mammals, birds and reptiles, for both resident and migratory ones.
From south to north, some of the most relevant wetlands are:
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Mexico data Sources:1) https://www.inegi.org.mx/temas/usosuelo/#Descargas Uso de suelo y vegetación,
Catalog of Types of Natural and Induced Vegetation of Mexico; 2) http://www.conabio.gob.mx/informacion/gis/
“Distribución de los manglares en México en 2020” distribution and extent of coverage of mangroves in Mexico for
the year 2020; 3) Photo interpretation, Sentinel 2 images, and on-site geographic information survey
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Colorado River Delta; Located in northwestern Mexico and shared by the states of Baja
California and Sonora, this region presents a great diversity of environments that include marine
and halophytic vegetation (marshes and emergent aquatic), dunes, sandy deserts and scrub,
among others (Brown 1982). In addition, a brackish swamp known as Ciénega de Santa Clara is
located in the area, it is located in the eastern part of the Colorado River Delta in Sonora.
Punta Banda Lagoon; A coastal lagoon located along the southeast shore of the Bay of Todos
Santos, in the northern region of the Baja California Peninsula, in the State of Baja California.
The estuary has an "L" shape. The main ecological subsystems that can be distinguished in the
Punta Banda estuary are marsh and mudflats, coastal dunes, tidal channels, seagrass areas and
sandy beaches.
San Quintin Bay; The San Quintín Lagoon Complex is located on the west coast of the state of
Baja California. It is formed by two water bodies oriented in a northwesterly direction. The west
one, known as Bahía Falsa and the east one, called Bahía San Quintín. Both are shallow and have
a large portion of muddy bottoms with extensive saltmarsh areas and significant sea grass beds
that cover large areas of the shallow inner lagoon.
Guerrero Negro wetland complex; Located in the mid-western portion of the Baja California
Peninsula, this complex is made up of the Ojo de Liebre lagoon, the Guerrero Negro lagoon and
an artificial wetland concessioned to Exportadora de Sal. In most of the natural areas it presents
muddy substrates and regions of coastal dunes, with some portions covered by marsh vegetation,
as well as seagrass beds.
San Ignacio wetland Complex; Located in the northern part of Baja California Sur and made up
of two large bodies of water: one to the southeast, which has large extensions of red and white
mangroves and shallow channels; the other with a larger surface that is oriented to the north,
where sandy and salt flat beaches predominate. Along the coastline of the lagoon there are sandy
and silty beaches, mangroves, patches of rocky coastline, shell beds and marshes.
Bahía Magdalena wetland Complex; Located south on the Pacific coast of the Baja California
Peninsula, it is the largest lagoon system in the region. It consists of three lagoons: Santo
Domingo Canal, Bahía Magdalena and Bahía Almejases. The system is very productive due to
the high concentration of nutrients and particulate matter, which come from the terrestrial system
and from coastal upwelling. It has extensive areas of mangrove forest arounds its shores.
Ensenada de La Paz; Located within the Bay of La Paz on the southeastern margin of the Baja
California Peninsula. The cove has shallow slopes and its coastline is mostly sandy, with muddy
areas and shelly substrate in the southeast. On its edges it presents vegetation composed by red
and black mangroves and common salt marsh species.
The wetlands of the Baja California peninsula are extensive and often near-pristine, offering
excellent habitat for the whole suite of plants and animals that inhabit these special
environments. Rare plants of the wetlands include the Salt Marsh Birds Beak (Chloropyron
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maritimum) a species that requires both fresh and saline water to survive and is federally listed in
the US, and also protected by the Mexican Government on the NOM 059.

4.2 UNIQUE MARINE AND COASTAL PLANT ECOLOGY (MANGROVES)
Baja Californias wetlands are made up of a mosaic of saltmarsh and often mangroves, as well as
sea grasses. Although the saltmarsh and seagrass habitats have been detailed under Californias
resources, mangroves add a special component to the coastal ecosystems of the Baja California
peninsula.
Mangrove forests are unique in their ability to cope with highly anoxic and saline soils. The
mangroves themselves are not a taxonomic group, but a convergent group of trees, from 16
unique evolutionary origins, which are all capable of coping with these conditions through the
evolution of very similar adaptive traits. In Baja California, three species dominate the mangrove
fringe: Red (Rhizophora mangle, Rhizophoraceae); Black (Avicennia germinans, Avicenniaceae)
and White (Laguncularia racemose, Combretaceae).
The northern distribution of mangroves worldwide generally coincides with the limit of
occasional freezing. Mangroves are not frost-tolerant and give way to salt-marsh habitats to the
north, having a fairly tropical distribution, with a mosaic on the peninsula, where the
northernmost mangroves are found in the Gulf of California near Bahia de los Angeles, and on
the Pacific coast at Estero El Coyote, north of the San Ignacio.

4.3 COASTAL MIGRATORY BIRD SPECIES
The Baja California peninsula wetlands in northwest Mexico have been discussed amongst
various authors and international entities for their taxonomical importance, such as shorebirds,
duks and geese, herons, rails, and raptors. Immersed in the Pacific Flyway, the peninsular coastal
wetlands are used by thousands of waterbirds every year. These birds find food and shelter in the
extensive muddy marshlands, mangroves, and marine grasses that characterize this ecosystem,
that also provide sites for breeding, wintering, and migratory passing. Amongst the most
relevant sites for migratory coastal bird species are (in order of importance): the Guerrero Negro
wetland complex, the Colorado River Delta, the San Ignacio Lagoon wetland complex, the San
Quintín wetland complex, the Ensenada de La Paz, the Magdalena Bay wetland complex, and the
Punta Banda lagoon.
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These sites have been recognized by different international entities because of their importance
to bird species in general, and watewerbirds in particular. Being able to support a large
population of shorebirds, and seabirds, some of these sites have been recognized by the Ramsar
Convention as sites of International Importance; by the Western Hemispheric Shorebird Reserve
Network (WHSRN), as Areas of Importance to the Conservation of Birds (AICA by its acronym
in Spanish), and as areas of Continental Importance in North America for Ducks, Geese, and
Swan (see Table 2). For some species, these wetlands provide shelter for a substantial portion of
their total population. For example, the peninsular coastal wetlands receive up to 355,000
shorebirds, and 150,000 duks and geese every winter. Furthermore, up to 75% of the Marbled
Godwit (Limosa fedoa) population winters in these wetlands as well.
Table 2: Designations of importance of peninsular wetlands to marine birds. The table indicates
name, designation, or conservation status of the site. Key: NPA = Natural Protected Area;
WHSRN = Western Hemisphere Shorebird Reserves Network; RAMSAR = Wetland of
International Importance (Ramsar Convention 2003); AICA = Area of Importance for Bird
Conservation (CONABIO 1999); MPAM = Marine Priority Area in Mexico; DUMAC = Area of
Continental Importance in North America for Ducks, Geese, and Swan.
Designations/ Sites

NPA

WHSRN

RAMSAR

AICA

MPAM

DUMAC

RB

H

√

√

√

√

Punta Banda Lagoon

R

√

San Quintin Bay

R

√

√

Colorado River Delta

√
√

Guerrero Negro wetland
complex

RB

H

√

√

√

√

San Ignacio wetland
Complex

RB

I

√

√

√

√

√

√

√

Bahía Magdalena
wetland Complex

R

Ensenada de La Paz

R

√

√

Evidence accumulated through the last years suggests many of the waterbirds populations have
continued to decrease due to deterioration of their nesting sites, migration route, and wintering
sites, or a combination of the above. The conservation of migratory waterbirds represents an
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international joint effort, as the majority of these species depend on ecosystems located in
multiple countries. From the total registered waterbirds species in the coastal wetlands of the
Baja California Peninsula wetlands—which are 150 species—almost 98% of them are shared
with California coastal wetlands in the United States, from which 34 species are of particular
interest to the California government (see Table 3).
One of the species of interest to the government of California, shared with the Baja California
Peninsula wetlands, is the Branta bernicla (Brant), for which 80% of its population winter in
sites such as San Quintín Bay, the Guerrero Negro wetland complex, the San Ignacio Lagoon
wetland Complex, and the Bahía Magdalena Lagoon Complex. Some Baja California Peninsular
coastal wetlands are also important to the Rallus obsoletus (Ridgway’s Rail). In some localities
such as San Quintín, the R. o. levipes subspecies population became larger than the total
population of this subspecies in the state of California. For the Charadius nivosus (Snowy
Plover), the Peninsular wetlands are an important wintering site, as it protects almost 30% of
their population. In addition, up to 745 breeding adults have been recorded in recent years, which
represents up to 26% of the population.. Other species that stand out and breed in these sites are
Nannopterum auritum (Double-crested Cormorant), Pelecanus occidentalis (Brown Pelican),
and Sternula antillarum (Least Tern). Another species that maintains a breeding population in
the Peninsular wetlands is Haliaeetus leucocephalus (Bald Eagle), mainly located in Bahía
Magdalena.

5.0 STRATEGIC OPPORTUNITIES FOR CROSS-BORDER HABITAT PROTECTION
The Californias share many species of conservation concern. Some of these species are restricted
to the borderlands while others, particularly migratory species and volant species (e.g., raptors)
are highly mobile. Currently, opportunities for conservation action are far richer in Baja
California, where habitat-specific protected areas are very few and species-specific efforts tend
to be less extensive across all taxa. Differences in the legal systems of the two nations have
resulted in far greater attention being paid to our shared species of conservation concern in the
US. The challenge here is that there is no biological break in these species distributions; it is
purely a political divide and thus a regional approach is necessary to truly and fully conserve
those species. While it is always preferable to target mitigation efforts to the specific impacted
populations, where this is not possible or where mitigation is required at the species level (not
the population level), the Baja California peninsula (the states of Baja California and Baja
California Sur) is a rich land of opportunity. [See also other chapters this volume, McNeece;
Hernandez et al.]
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Closer to the California-Mexico border, an exemplar cross border opportunity for restoration and
recovery is the Tijuana River. The Tijuana River is a shared binational resource, and a shared
environmental challenge in the border region. US EPA is currently working to develop a water
treatment plant in San Diego to treat water from the Tijuana River. Here, it has been suggested
that moving the plant up river, to the Tecate region, in Baja California would have far greater
impact on the restoration, recovery and health of the entire binational watershed (pers. comm.
Robert Fisher, USGS, 2021). Species such as the Southern California Steelhead are highly
unlikely to be successfully recovered in the watershed without a significant binational effort.
Many rare and endangered species of the Californias are found in this wetland system, and it is
the historical home of several more, including the Red-legged Frog, and the Pacific Pocket
Mouse.
To exemplify this situation, the salt marshes and estuarine wetlands of the Baja California
peninsula have little to no formal protection under current Mexican environmental laws. The
only existing protections for wetland habitats comes from international treaties (AICAS and
RAMSAR) or from the Protected Areas in which they are located (as is the case for Guerrero
Negro and Laguna San Ignacio, both at least partly inside biosphere preserves). Large wetlands
such as San Ignacio Lagoon and Magdalena Bay have been the focus of attention from
environmental nonprofits and private funders. While the wetlands of Ensenada and La Paz have
been largely neglected, mangroves are protected legally under Mexican NOM 059 and Mexico’s
Endangered Species Act otherwise known as the Ley General de Vida Silvestre Federal, Article
60. Beyond these two legal statutes, no additional protections are currently in place for wetland
species. As such, the endangered species of Mexico’s wetlands remain vulnerable, offering
amply opportunities for augmentation, protection and assistance.
A selection of species that are currently the subject of cross border funding and binational attention include:
● Southwestern Arroyo toad Anaxyrus californicus – USGS
● Western Spadefoot toad Spea hammondii - USGS
● Red legged frogs Rana draytonii - USFWS, support from USGS
● Western pond turtles Actinemys marmorata - USGS and petitioned for the Mexican Endangered Species
List (NOM 059) [pers. comm. Dr. Anny Peralta, Director of Conservación de Fauna del Noroeste AC].
● Otay tarplant – Deinandra conjugens USFWS
● Ridgeways Rail (Rallus obsoletus) – CDFW
● Snowy Plover (Charadrius nivosus) - USFWS
● Golden Eagle (Haliaeetus leucocephalus) - USFWS, USGS, CDFW, SANdag)
● Least tern (Sternula antillarum)- CAFW, USFWS
● Condor (Gymnogyps californianus) - USFWS
● Migratory shorebirds, waterfowl and neotropical birds.

Example : Montrose settlement
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One example of an existing binational recovery action comes from the Montrose settlement26. In
this settlement, mostly focused on the impacts of DDT on seabirds, significant funding was given
to seabird recovery on the Mexican Pacific Islands.
Seabird Restoration
● In 1992, the Montrose trustee agencies funded a study of eggshell thinning and DDT
contamination levels in seabirds of the Channel Islands. These studies demonstrated that
many seabirds had eggshell thinning of greater than 15 percent compared to pre-DDT era
eggs. Eggshell thinning greater than 15 percent can lead to failed hatching of eggs.
● As a result of these studies, the Montrose Settlements Restoration Program (MSRP)
prioritized a number of seabirds for restoration efforts based on evidence of eggshell
thinning. These seabirds are the Cassin’s Auklet, Western Gull, California Brown Pelican,
Double-crested Cormorant, Brandt’s Cormorant, Pelagic Cormorant, Ashy Storm-Petrel,
and Pigeon Guillemot. The Scripps’s Murrelet is also a priority species for restoration
based on its conservation status.
● Historical records show that higher number of seabirds was present on the Channel
Islands and their offshore rocks. Seabirds were impacted by human activities on these
islands, including the introduction of feral cats, grazing, introduction of non-native
plants, and changes to the habitat. The goals of the seabird habitat restoration projects are
to restore seabird nesting habitat, attract seabirds to the restored sites, and to remove
non-native plants and animals.
Baja California Pacific Islands
● In January 2012, funding was awarded to organizations from the U.S. and Mexico,
including the National Audubon Society, Cornell Lab of Ornithology, Grupo de Ecología
y Conservación de Islas (GECI), and the Mexican Fund for the Conservation of Nature to
complete a $4M five-year program on the Baja California Pacific Islands. This is a joint
project between the MSRP and Luckenbach Trustee Councils.
● Restoration activities include using social attraction techniques (including decoys and
vocalizations), improving nesting opportunities with artificial nests, shielding lights, and
reducing human disturbance. The target species for restoration on these islands are
Brandt’s Cormorant, Double-crested Cormorant, Pelagic Cormorant, California Brown
Pelican, Western Gull, Cassin’s Auklet, Ashy Storm-Petrel, Black Storm-Petrel, and
Scripps’s Murrelet.
Habitat Restoration and Biological Monitoring-Baja California Pacific Islands
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https://www.montroserestoration.noaa.gov/restoration/seabirds/
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During the second year of restoration (2014), biologists conducted projects on seven different
island groups to restore nesting and roosting seabirds on the islands. The projects completed
include:
1) Monitoring
2) Social Attraction Techniques
3) Removal of non-native ice plant from seabird nesting areas on several islands
4) Environmental Education
Funding for similar activities could significantly advance recovery for many of the shared,
endangered species of the California’s using this same funding model.
Current issues:
A current example of the need for binational mitigation planning comes from the impacts of
wind farms to raptors inside Baja California. These wind farms are being developed entirely for
US/CA consumption of wind energy and therefore the US is potentially responsible for the ‘take’
of endangered species. (E.g., the global investors might back out of major developments in
northern Baja California in light of the implications of US endangered species laws to their
projects). Mitigation for the take of condors, eagles and bats for new wind farms in the border
region, which represent shared populations of species of concern might not be being completely
assessed (Pers. Comm. Robert Fisher, USGS, 2021).
A similar case was looming with the threat of a mega-port in Colonet several years ago, which
was planned to serve only the US market and skirt strict environmental laws in the US. As
California looks to diversify energy sources and suppliers, considerations for mitigation in
Mexico are crucial.
In some cases, opportunities to mitigate for project-related impacts to threatened and endangered
species in California are limited, making it very challenging to find permitting solutions for such
projects. Two examples of species with limited opportunities for mitigation in Southern
California are the least Bell’s vireo and the southwestern willow flycatcher (pers.
comm. Colleen Draguesku, USFWS, 2021).
Cross-border mitigation
A recent rise in interest in blue carbon credits creates many opportunities for carbon mitigation,
in Baja California Sur wetlands in particular. While this mechanism alone is unlikely to secure a
safe future for the biodiversity of our shared wetlands, it is a powerful potential tool, which, in
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combination with additional recovery and mitigation measures at the species and habitat levels
could significantly change the future of our shared resources.
Potential Difficulties with Cross-Border Mitigation:
California Fish and Game Code Section 2081(b) requires CDFW to meet a fully mitigated
standard for the issuance of any incidental take permit for species listed under CESA. This
requires an assurance that any acquisition or restoration to be used for mitigation, would be
protected and managed in perpetuity through recordation of a conservation easement and the
establishment of a non-wasting endowment, or through a similar mechanism. In the event Baja
California had some equivalent land protection instrument available, it may still be difficult to
make a finding that a taking of a listed species had been fully mitigated since the state would be
unable to legally enforce the terms of the site protection instrument and would have no authority
to require additional compensation should the mitigation site be impacted or fail at a future date.
Other major difficulties include the lack of benefit to the local population or ecoregion as
described above, as well as limited understanding of species’ life history dynamics and whether a
given site may provide some benefit to another local species (e.g., overwinter sites, breeding
habitats/nursery sites, climate change adaptation).
Potential Next Steps
● Continue to develop a better understanding of species use of Baja CA coastal systems and
the importance of these sites to local populations.
● Focus on incentivizing conservation/preservation actions by private landowners. If there
is a CESA equivalent in Baja California, then this may be through safe harbor agreements
or a similar mechanism. Programs that establish payment for ecosystem services could be
another viable option to consider [See other chapter in this volume, Perez-Rocha et al].
● Pursue necessary legal and regulatory changes to ensure in-perpetuity protection of
conserved land. This will likely be necessary before there is any possibility for use of
these habitats for future mitigation or for carbon offsets. [See other chapter in this
volume, Perez-Rocha et al].

6.0 CONCLUSIONS
The wetlands of the Californias are home to a rich diversity of species across taxa, and offer a
multitude of opportunities for cross-border collaboration and international conservation efforts.
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Table 3. Systematic list of waterbirds present in the Baja California Peninsula wetlands (CRD= Colorado River Delta; PBL= Punta
Banda Lagoon; SQB= San Quintin Bay; GN= Guerrero Negro wetland complex; SI= San Ignacio wetland complex; BM= Bahia
Magdalena wetland complex; ELP= Ensenada de La Paz). Including scientific name, common name in English and temporal status
(W = winter visitor; R = resident), and the status of protection under the Mexican government in accordance with the
NOM-059-SEMARNAT-2010 and the state protections in California, USA.

Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

SQB

GN

SI

Dendrocygna autumnalis

Black-bellied Whistling-Duck

R*

Anser caerulescens

Snow Goose

W

*

Anser rossii

Ross's Goose

w

*

Anser albifrons

Greater White-fronted Goose

W

*

*

*

*

Branta bernicla

Brant

W

*

*

*

*

Branta canadensis

Canada Goose

W

*

Spatula discors

Blue-winged Teal

W

*

Spatula cyanoptera

Cinnamon Teal

W

*

Spatula clypeata

Northern Shoveler

W

*

Mareca strepera

Gadwall

W

*

Mareca penelope

Eurasian Wigeon

W

*

*

*

Mareca americana

American Wigeon

W

*

*

*

Anas platyrhynchos

Mallard

W

*

*

*

Anas acuta

Northern Pintail

W

*

*

Anas crecca

Green-winged Teal

W

Aythya valisineria

Canvasback

W

Aythya americana

Redhead

Aythya collaris

Ring-necked Duck

W

Aythya marilla

Greater Scaup

W

Aythya affinis

Lesser Scaup

W

Melanitta perspicillata

Surf Scoter

W

BM

ELP
*

Amenazada

Imperiled

Imperiled
Vulnerable/Apparently
Secure

W

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
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Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

SQB

GN

SI

*

*

Melanitta fusca

Velvet Scoter

W

*

*

Melanitta nigra

Common Scoter

W

*

*

Clangula hyemalis

Long-tailed Duck

W

Bucephala albeola

Bufflehead

W

*

Bucephala clangula

Common Goldeneye

W

*

Lophodytes cucullatus

Hooded Merganser

W

*

Mergus merganser

Common Merganser

W

*

*

Mergus serrator

Red-breasted Merganser

W

*

*

Oxyura jamaicensis

Ruddy Duck

W

*

Tachybaptus dominicus

Least Grebe

R

Podilymbus podiceps

Pied-billed Grebe

R

*

Podiceps auritus

Horned Grebe

W

*

Podiceps nigricollis

Eared Grebe

W

*

*

Aechmophorus occidentalis

Western Grebe

W

*

Aechmophorus clarkii

Clark's Grebe

W

*

Streptopelia decaocto

Eurasian Collared-Dove

R

Rallus obsoletus

Ridgway's Rail

R

Peligro de extinción

Rallus limicola

Virginia Rail

W

Amenazada

Porzana carolina

Sora

Gallinula chloropus
Fulica americana

BM

ELP

*

Protección especial

*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
Critically Imperiled

*

*

*

*

W

*

*

Common Moorhen

W

*

*

American Coot

R

*

Laterallus jamaicensis

Black Rail

R

Himantopus mexicanus

Black-necked Stilt

R

Recurvirostroa americana

American Avocet

R*

Haematopus palliatus

America Oystercatcher

R*

Peligro de extinción

Haematopus bachmani

Black Oystercatcher

R

Amenazada

Pluvialis squatarola

Black-bellied Plover

W

Pluvialis dominica

American Golden-Plover

W

Peligro de extinción

Critically Imperiled

*

*

*

*

*

*

*

*

*

*
*

*
*

*
*

*

*

*

*

*

*

*

*
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Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

SQB

GN

SI

BM

ELP

Pluvialis fulva

Pacific Golden-Plover

W

Charadrius vociferus

Killdeer

R

*

*

*

*

Charadrius semipalmatus

Semipalmated Plover

W

*

*

*

*

*

Charadrius melodus

Piping Plover

W

Peligro de extinción

*

Charadrius wilsonia

Wilson’s Plover

R

Amenazada

*

Charadrius montanus

Mountain Plover

W

Amenazada

Imperiled/Vulnerable

Charadrius nivosus

Snowy Plover

R/W

Amenazada

Imperiled

*

*

Numenius phaeopus

Whimbrel

W

*

*

*

Numenius americanus

Long-billed Curlew

W

*

*

*

Limosa fedoa

Marbled Godwit

W

Arenaria interpres

Ruddy Turnstone

W

Arenaria melanocephala

Black Turnstone

W

Calidris canutus

Red Knot

W

Calidris virgata

Surfbird

W

*

Calidris himantopus

Stilt Sandpiper

W

*

Calidris alba

Sanderling

W

Calidris alpina

Dunlin

W

Calidris minutilla

Least Sandpiper

W

Calidris melanotos

Pectoral Sandpiper

W

Calidris mauri

Western Sandpiper

W

*

Limnodromus griseus

Short-billed Dowitcher

W

*

Limnodromus scolopaceus

Long-billed Dowitcher

W

*

*

Gallinago gallinago

Common Snipe

W

*

Actitis macularius

Spotted Sandpiper

W

*

*

Tringa solitaria

Solitary Sandpiper

W

*

*

Tringa incana

Wandering Tattler

W

*

Tringa flavipes

Lesser Yellowlegs

W

Tringa semipalmata

Willet

W

*

Amenazada

Peligro de extinción

Amenazada

Amenazada
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*

*
*

*
*

Imperiled

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*

*

*

*
*

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

SQB

GN

SI

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Tringa melanoleuca

Greater Yellowlegs

W

*

Phalaropus tricolor

Wilson's Phalarope

W

*

Phalaropus lobatus

Red-necked Phalarope

W

*

Phalaropus fulicarius

Red Phalarope

W

Stercorarius pomarinus

Pomarine Jaeger

W

Stercorarius parasiticus

Parasitic Jaeger

W

Stercorarius longicaudus

Long-tailed Jaeger

W

Synthliboramphus hypoleucus

Xantus's Murrelet

R

*

Rissa tridactyla

Black-legged Kittiwake

W

*

*

*

Chroicocephalus philadelphia

Bonaparte’s Gull

W

*

*

*

Leucophaeus atricilla

Laughing Gull

R

Leucophaeus pipixcan

Franklin’s Gull

W

Larus heermanni

Heermann’s Gull

W

Larus delawarensis

Ring-billed Gull

W

Larus occidentalis

Western Gull

R

Larus livens

Yellow-billed Gull

R

Larus californicus

California Gull

W

Larus argentatus

Herring Gull

W

Larus glaucescens

Glaucous-winged Gull

W

Sternula antillarum

Least Tern

R

Imperiled

*

Gelochelidon nilotica

Gull-billed Tern

W

Critically Imperiled

*

Hydroprogne caspia

Caspian Tern

R

Apparently Secure

*

Chlidonias niger

Black Tern

W

Imperiled

*

Sterna hirundo

Common tern

W

Sterna forsteri

Forster’s Tern

R

*

*

Thalasseus maximus

Royal Tern

R

*

*

*

Thalasseus elegans

Elegant Tern

R

Imperiled

*

*

*

Rynchops niger

Black Skimmer

R

Imperiled

*

*

*

*

BM

ELP

*

*

*
Critically Imperiled

*

*

*
Protección especial

*

*

*

*

*

*

*

*

*

*

*

*

*
*

Protección especial

*
Apparently Secure

Protección especial

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
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*

*
*

*
*
*

Protección especial

*

*

*
*

*
*

*
*

*

*
*

*

Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

SQB

Phaethon aethereus

Red-billed Tropicbird

W

Gavia stellata

Red-throated Loon

W

Gavia pacifica

Pacific Loon

W

Critically Imperiled

*

Gavia immer

Common Loon

W

Critically Imperiled

*

Hydrobates leucorhous

Leach’s Storm-Petrel

R

Hydrobates melania

Black Storm-Petrel

R

Hydrobates microsoma

Least Storm-Petrel

R

Fulmarus glacialis

Northern Fulmar

W

Puffinus opisthomelas

Black-vented Shearwater

R

Mycteria americana

Wood Stork

W

Fregata magnificens

Magnificent Frigatebird

R

Sula nebouxii

Blue-footed Booby

R

Sula leucogaster

Brown Booby

R

Phalacrocorax penicillatus

Brandt's Cormarant

R

Nannopterum auritum

Double-crested Cormorant

R

Nannopterum brasilianum

Neotropic Cormorant

R

Pelecanus erythrorhynchos

American White Pelican

Pelecanus occidentalis

Brown Pelican

Botaurus lentiginosus

American Bittern

Ixobrychus exilis

Least Bittern

R

Ardea herodias

Great Blue Heron

R

Apparently Secure

*

*

Ardea alba

Great Egret

R

Apparently Secure

*

*

Egretta thula

Snowy Egret

R

Apparently Secure

*

*

Egretta caerulea

Little Blue Heron

R

*

*

Egretta tricolor

Tricolored Heron

R

*

*

Egretta rufescens

Reddish Egret

R

*

*

SI

BM

ELP
*

*
*

*

*

*

*

*
*

Critically Imperiled

*
*
*

*

*
*

*

*
*

Protección especial

*

*
*
*
Apparently Secure

*

*

*

*

*
*

W
R

GN

Amenazada

W

Critically Imperiled/
Imperiled
Vulnerable
Vulnerable/Apparently
Secure

*

*

*

*

*

*

*

*

Peligro de extinción
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*

*

*

*

*

*

*

*

*
*

*

Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

California Bird
Species of Special
Concern*

CRD

PBL

Bubulcus ibis

Cattle Egret

R

*

Butorides virescens

Green Heron

W/R

*

*

Nycticorax nycticorax

Black-crowned Night-Heron

R

*

*

Nyctanassa violacea

Yellow-crowned Night-Heron

R

Eudocimus albus

White Ibis

R

Plegadis chihi

White-faced Ibis

Platalea ajaja

Roseate Spoonbill

W

Cathartes aura

Turkey Vulture

R

Pandion haliaetus

Osprey

R

Elanus leucurus

White-tailed Kite

Aquila chrysaetos

Golden Eagle

R

Circus hudsonius

Northern Harrier

W

Accipiter striatus

Sharp-shinned Hawk

W

Accipiter cooperii

Cooper's Hawk

Haliaeetus leucocephalus

Bald Eagle

Buteo swainsoni

Swainson's Hawk

W

*

*

Buteo jamaicensis

Red-tailed Hawk

W

*

*

Buteo regalis

Ferruginous Hawk

Athene cunicularia

Burrowing Owl

R/W

Asio flammeus

Short-eared Owl

W

Megaceryle alcyon

Belted Kingfisher

R

*

Caracara cheriway

Crested Caracara

R

*

Falco sparverius

American Kestrel

R

Falco columbarius

Merlin

Apparently Secure

SQB

GN

*

*

Vulnerable/Apparently
Secure

*

BM

ELP

*
*

*

*

*

*

*

*

*

*

*

*

*

R

SI

*
*

*

*

Apparently Secure
Vulnerable/Apparently
Secure
Vulnerable

*

*

*

*

*

*

Vulnerable

*

Protección especial

Apparently Secure

*

W

Protección especial

Apparently Secure

*

R

Peligro de extinción

Vulnerable

*

W
Amenazada

Vulnerable/Apparently
Secure
Vulnerable

W

Protección especial
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*
*
*
*
*

*

*
*

*

R

*

*

Vulnerable

Vulnerable/Apparently
Secure

*

*

*

*

*

*

*
*

*
*

*

*

Specie

Common Name

Temporal
status

Protection status in
NOM-059-SEMARN
AT-2010

R/W

Protección especial

California Bird
Species of Special
Concern*
Vulnerable/Apparently
Secure
Apparently Secure

CRD

PBL

*

*

*

*

SQB

GN

SI

*

*

*

Falco peregrinus

Peregrine Falcon

Falco mexicanus

Prairie Falcon

R

Passerculus sandwichensis

Savannah Sparrow

R

Parkesia noveboracensis

Northern Waterthrush

W

*

*

Setophaga petechia

Yellow Warbler

R

*

*

Amenazada

45

Vulnerable

*

BM

ELP

