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Welcome to a new issue! Summer is coming to an 
end and with it, our routine activities begin to settle 
down, but cheer up! I invite you to relax and choose 
your favorite place to sit comfortably and enjoy 
the last days of summer reading this new issue of 
Mediterranews that that we prepared for you.
 
At Terra Peninsular we love to share the natural 
beauty of our Baja California and therefore, we 
welcome all who visit us to carry out research 
projects or simply to know another state. In this issue, 
researchers from Brigham Young University, Chicago 
Field Museum and UNAM share an article about 
the different lichen communities in the Punta Mazo 
Nature Reserve. In addition, I invite you to discover 
the experience that students from the University of 
the Americas of Puebla had during their visit to Baja 
California through an article written by Daniela, one 
of the students.
 
We are also excited to share that the campaign La 
Playa es de Todos (The beach belongs to everyone 
in English), which began in the summer of 2018, 
continues this year thanks to the Coastal Solutions 
Fellow Program of the Cornell Lab of Ornithology and 
the California Department of Fish and Wildlife. This 
project joins the efforts of civil society organizations, 
local authorities and private initiative to protect a 
beach that we all can enjoy: migratory species that 
nest there in summer, and people who love to have 
a good time there.

Editorial

César Guerrero
Executive Director of Terra Peninsular

 
Similarly, at Terra Peninsular we promote respect for 
wildlife and the sustainable and responsible use of 
natural resources. We know that we are part of the 
ecosystem, it is in our hands to preserve its integrity 
to ensure the perpetuity of the habitat and species 
with whom we share these areas, the economic 
base of many communities depend on this. I invite 
you to read about management units and biological 
corridors, written by good friends of Terra Peninsular 
together with staff members.
 
I would like to thank all the authors who, with their 
contributions and vision, enriched this issue of 
Mediterranews, and also thanks to all our friends and 
donors for making the projects we discussed here 
possible. Finally, of course we could not miss the 
opportunity to invite you to the 5th. San Quintín Bay 
Bird Festival. See you on November 8 and 9!

Enjoy your reading!



Contents
Vol. 4 |  No. 16  | August-October 2019 | Ensenada, 
Baja California, Mexico

EDITORIAL

TERRA NEWS

ARTICLE

PUT INTO PRACTICE

PERSPECTIVE

CREATIVE FOCUS

CALENDAR

GLOSSARY

TERRA FACT

Coastal Solutions Project in 
Bahía de Todos Santos

Economic Development
Management Units for 
Wildlife Conservation

Conservation
Towards the Creation of a 
Biological Corridor in 
Baja California

Diversity
Fog Lichens of the Punta 
Mazo Nature Reserve

2

5

11

21

27

26

29

15

33

33

19

How to Make Compost 
Step by Step

A Journey Worth Taking: 
Baja California

First  Exhibition of the Huellas 
Volcánicas Photography Club

Ecosystem Services 
Provided by Bats

Creative Focus

Diversity

3

15

27
www.terrapeninsular.org/mediterranews/enMEDITERRANEWS VOL. 4 / NO. 16



Printed in certified paper and 
vegetable-based printing ink 
at Impresora del Noroeste, 
Calle Novena No. 718-1, Col. 
Bustamante, C.P. 22840, 
Ensenada, Baja California, 
México. Print run: 100 copies.
.

Contact us

Mediterranews is a quarterly 
magazine published by Terra 
Peninsular, a Mexican nonprofit 
organization dedicated to 
environmental conservation 
since 2001. 

The articles represent the author’s 
opinion and do not necessarily 
reflect the opinions of Terra 
Peninsular.

Post office box address: 4630 Border 
Village Rd. Apt. 431 San Ysidro, 
CA 92173-3121
Phone number: +52 (646) 177 68 00
Email: info@terrapeninsular.org
Website: www.terrapeninsular.org/
mediterranews/en/

ON THE COVER
Snowy plovers in the Bahía 
de Todos Santos Shorebird 
Reserve, in Ensenada. 
Photo: Jonathan Vargas.
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Nowadays, the aggravating 
effects of climate change 
means that many species are 
likely to be forced to modify 
their range, moving to a 
changing landscape to track 
the appropriate conditions 
for their existence, or 
disappearing in the attempt. 
This is a huge challenge we 
must face responsibly for 
the future of our biological 
diversity.
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Coastal 
Solutions 
Project 
in Bahía 
de Todos 
Santos

Text by Jonathan Vargas 
Photos by Bryan Gerardo y Jonathan Vargas

Translated by Óscar Gómez and Antonieta Valenzuela

ahía de Todos Santos, located in Ense-
nada, Baja California, is a site of ecolo-
gical importance on which thousands of 

migratory shorebirds depend throughout the year, 
including species of worldwide conservation inte-
rest, such as the red knot 
(Calidris canutus roselaari).

During spring and summer, the sandy beaches are 
used as refuge and breeding areas by the  snowy 
plover (Charadrius nivosus) and the least tern 
(Sternula antillarum), both considered threatened 
species and under special protection by the Mexi-
can Official Norm 059 (SEMARNAT, 2010).

B
Bahía de Todos Santos Shorebird Reserve

www.terrapeninsular.org/mediterranews

 A family of snowy plovers in Ensenada. 
Photo: Jonathan Vargas.
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Shorebirds Are in Danger!

Shorebirds frequently compete with humans for 
coastal habitats, including beaches, marshes, saltpe-
ter beds, mangroves, lagoons, and wetlands. Urban 
development, especially in Latin America, leads to 
habitat destruction and degradation, increased dis-
turbance and degradation of shorebird feeding, res-
ting and breeding sites (Senner et al. 2017). These 
are some problems that have caused the decreasing 
of 30% of shorebird population in North America or 
under some conservation program.

The sandy beaches of Ensenada have been absorbed 
and fragmented by urban development, the growth 
of the agricultural zone around Punta Banda 
Estuary, and the several households.

TERRA NEWS

Thanks to its importance for migratory sho-
rebirds, in 2017 Bahía de Todos Santos was 
declared a Site of Regional Importance 
of the Western Hemisphere Shorebird 
Reserve Network (WHSRN), and thus 
becoming the 99th shorebird reserve in 
the American continent for hosting 20,000 
shorebirds throughout the year and the 4% 
of the Pacific populations of the snowy plo-
ver. This was achieved thanks to the colla-
boration between Terra Peninsular and the 
Commission for Environmental Cooperation 
(CEC), Dr. Eduardo Palacios (CICESE), and 
the participation of authorities and 
organizations.

The site is also considered an Important Bird 
Conservation Area (AICA for its acronym in 
Spanish), and it is also included in the List 
of Wetlands of International Importance by 
the Ramsar Convention. In addition, it is 
considered as a Priority Site of The Pacific 
Americas Flyway due to its importance to 
shorebirds (Senner et al., 2017).

Map of the Bahía de Todos Santos 
Shorebird Reserve.

Female snowy plover (Charadrius nivosus) named Marina. 
Photo: Jonathan Vargas.  

Vehicles on Ensenada beaches. Photo: Jonathan Vargas.       
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Conservation Actions: 
#ShareTheBeach

Between June and August of 2018, Terra 
Peninsular in cooperation with Pacífica at 
Ensenada Bay, Contacto Salvaje, Ellos Son 
la Razón, and the support of the Directo-
rate of the Federal Terrestrial Maritime 
Zone of Ensenada, launched the campaign 
"La Playa es de Todos" (“Share The 
Beach, in English), with the aim of pro-
tecting breeding shorebirds through 
four main activities:  

Installation of a temporary fence 
to protect nests and 
breeding pairs.
Rescue and rehabilitation of stray dogs.
Environmental education activities.
Prevent the usage of motorized 
vehicles on nesting sites.

•

•
•
•

Nowadays, thanks to the Coastal Solu-
tions Fellows Program of the Cornell 
Lab of Ornithology and the California 
Department of Fish and Wildlife, the 
conservation actions of shorebirds such 
as the snowy plover have been intensified 
with this project. A nesting site monito-
ring and management program has been 
implemented to reduce disturbance and 
to increase the reproductive success of 
this endangered species.
 
For the next decade, the Coastal Solu-
tions Fellows Program will support young 
planners, developers, and scientists in La-
tin America to implement new solutions 
for the current challenges that coastal 
ecosystems and their communities faces.

8
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This means the place is now used as a recreational 
area without control. One of the biggest problems 
is the excessive use of off-road vehicles, putting not 
only shorebirds, but also, individuals and their fami-
lies at risk.
 
Another issue that shorebirds face is the continuous 
presence of off-leash dogs that disturb and in some 
cases affect them. In addition, there is a major pro-
blem of predation due to the presence of packs of 
feral stray cats and dogs.
 

Press conference to launch “Share the Beach” campaign in 2018. From left 
to right: Jonathan Vargas (Coastal Solutions-Terra Peninsular), Fernanda 
Escobosa (Pacifica at Ensenada Bay), Claudia Guzmán 
(Terra Peninsular), Keila Pino (Ellos Son La Razón) and Marco 
Antonio Martínez (Contacto Salvaje). Photo: Antonieta Valenzuela.

Presence of off-leash dogs. Photo: Jonathan Vargas.   
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About the Project

To protect shorebirds, the Coastal Solutions project in 
Bahía de Todos Santos aims to solve the problem caused 
by vehicle traffic on Ensenada's beaches, through active 
collaboration with various government agencies, private 
initiative, and civil society organizations, which allows 
us to find strategies and alternatives to promote the re-
gulation of the sustainable use of beaches and natural 
resources of Bahía de Todos Santos.

To achieve our goal, we will promote appropriate regula-
tions for the use of beaches and shorebirds critical habi-
tat in Bahía de Todos Santos. We established a program 
to monitor bird populations and its disturbance during 
2019 to 2020, through the application of citizen science, 
research, and habitat management projects. 

A publicity and environmental awareness campaign will 
be created to promote the importance of shorebirds, as 
well as an architectural landscape proposal focused on 
highlighting the ecotourism potential of the bay that be-
nefits the conservation of shorebirds habitats, and that 
can be included in municipal development plans. In addi-
tion, a program to control populations of feral and stray 
dogs and cats has been created, this program will help to 
reduce the predation pressure during the snowy plover 
breeding season.

The program will support six young profes-
sionals per year to implement a project at a 
priority site on the Pacific Flyway in Latin 
America. I had the honor of being selected 
for the 2019-2020 class.

All fellows will receive two years of funding, 
mentoring, and professional development 
opportunities, including annual retreats 
that combine peer learning and strategic 
trainings.

5

Snowy plover chick. Photo: 
Jonathan Vargas.

Snowy plover nest protected against predators. 
Photo: Jonathan Vargas.
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Cerco de protección temporal. Foto: Bryan Gerardo.    



Special Thanks

This project was possible thanks to the support 
of some associates with whom we are deeply 
grateful: Dr. Eduardo Palacios (CICESE), Pacífi-
ca at Ensenada Bay, ZOFEMAT, Contacto Salva-
je, Ensenada’s Ecology Department, Secretariat 
on Environment Protection of Baja California, 
California Department of Fish and Wildlife, CI-
CESE, UABC, Pro Esteros, Los Correcaminos 
Club, El Ciprés military zone, Municipal Police, 
Ellos Son La Razón, Ensenada’s Canine and Fe-
line Center, Ensenada’s Urban Birds Program 
(PAU Ensenada), INPACVI, Bahía de Todos 
Santos Surf’s Reserve, San Diego Zoo, Snowy 
Plover Mexican Monitoring Network (CHORL-
NEV), Luke Eberhart Phillips and Dr. Daniel Ga-
lindo (UABCS), among many others.

♦ JONATHAN VARGAS has Master’s Degree in Marine and 
Coastal Sciences from the UABCS, currently he is part of 
the Coastal Solutions Fellow Program of the Cornell Lab 
of Ornithology, as well as the Bird Conservation Projects 
Associate at Terra Peninsular jonathan@terrapeninsular.org 

• Senner, S. E., Andrés B. A., & Gates H. R. (Eds.) (2017). 
Estrategia de Conservación de las Aves Playeras de la Ruta del 
Pacífico de las Américas. National Audubon Society, New York, 
USA. Retrieved from http://www.shorebirdplan.org.
• Secretaría de Medio Ambiente y Recursos Naturales (2010). 
Norma Oficial Mexicana NOM-059- SEMARNAT-2010. Diario 
Oficial de la Federación (DOF). Retrieved from http://dof.gob.
mx/nota_detalle_popup.php?codigo=5173091 

References

First generation of fellows and mentors at the Cornell Lab of 
Ornithology in New York, March 2019. Photo: courtesy.

Jonathan Vargas is part of the class 2019-2020 
of the Coastal Solutions Fellows Program.
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The installation of the protection fence was possible thanks 
to the help of volunteers. Photo: Bryan Gerardo.



Management Units for 
Wildlife Conservation
Text by Ricardo Eaton and Jorge Andrade
Photos by Ricardo Eaton and Aurora Torres
Translated by Antonieta Valenzuela
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U se and conservation are two con-
cepts that always create contro-
versy in the field of nature, bio-

diversity and management of natural 
resources. It is often conceived that the 
appropriation of a natural resource is 
opposed to its conservation, however, this 
is not necessarily true.
 
The traditional approach to conservation 
has been based on prohibitionist and res-
trictive ideas regarding the use and ex-
ploitation of natural resources. Policies 
derived from traditional conservation 
have been frequently classified as natu-
ralists and anti-humanists (Guha, 2003). 
The Natural Protected Areas (ANP for its 
acronym in Spanish), listed as the maxi-

mum exponents of traditional conserva-
tion, are perceived as areas of opportu-
nity for local-rural development, or as 
regions that limit the population to ac-
cess better conditions of well-being by 
restricting the use of natural resources 
in order to protect them (Riemann, et al., 
2011).

Of course, these traditional concepts 
have been challenged over time. The 
theoretical discussion around these is-
sues began with the Brundtland report 
(Brundtland et al., 1987), the means of 
modern production were questioned and 
the concepts and paradigms of manage-
ment, conservation and sustainability 
emerged, which propose three dimen-
sions in its conception and execution: 

 San José de la Zorra. Photo: Ricardo Eaton.
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economic, social and environmental. From that 
moment, appropriation and conservation of na-
tural resources began to change, as did the po-
licies related to the management, conservation 
and exploitation of wildlife in Mexico.
 
In 1995, the National Wildlife Strategy was pu-
blished, which was based on the National En-
vironment Program 1995-2000; based on the 
foregoing, in 1996 the General Directorate of 
Wildlife (DGVS) was created within the then 
Secretariat of Environment, Natural Resources 
and Fisheries (now SEMARNAT), having as one 
of its three main purposes productive diversifi-
cation through conservation.

One of the flagship programs was the National 
Program for Wildlife Conservation and Produc-
tive Diversification in the Rural Sector 1997-
2000 (PDP for its acronym in Spanish), which 
sought to integrate environmental, economic, 
social and legal strategies focused on produc-

tion and diversification of the rural sector, based on 
the use, exploitation and conservation of wildlife 
(Gallina-Tessaro et al., 2009; López, 2009).
 
This program had two main objectives: the recovery 
of priority species and the establishment and opera-
tion of the Units for Conservation, Management and 
Sustainable Use of Wildlife (UMA for its acronym in 
Spanish) (De Benito, 2009; Hernández, 2008).

The UMAs were born as a modern scheme for 
management and conservation of natural re-
sources, and also as a complementary strategy 
to the establishment of the Natural Protected 
Areas in Mexico (Lopez, 2016). The UMAs are in-
tended to reconcile the actions and needs of conser-
vation of wildlife with the production and economic 
development of the rural sector, and therefore they 
represent and opportunity to integrate the afore-
mentioned dimensions of sustainability.

Rancho Guacatay, in Rosarito, Baja California. Photo: Aurora Torres.
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According to the article 39 of the General Law 
of Wildlife published in 2000, the general objec-
tives of the UMAs is to conserve natural habi-
tats, populations and specimens of wild species; 
in addition to specific objectives of restoration, 
protection, maintenance, recovery, reproduc-
tion, restocking, reintroduction, research, res-
cue, shelter, rehabilitation, exhibition, recrea-
tion, environmental education and sustainable 
use.
 
Likewise, it is defined in a general way that 
UMAs can be of intensive or extensive type, and 
within these areas you can perform consumptive 
and non-consumptive activities.
 
Within intensive UMAs, breeding, propagation 
or production activities of native or exotic spe-
cies are carried out, for example in Baja Cali-
fornia there are two notable examples, the UMA 
of the Guacatay Ranch in Rosarito that since 
1994 carries out the breeding of red deer and 
the intensive UMA for totoaba breeding, which 
is operated by the University of Baja California 
(UABC).
 
And within extensive UMAs, management and 
conservation of native species is carried out, this 
type is also called free life, since the species de-
velop in natural conditions without restriction in 
their movements by applying techniques of con-
servation and habitat management and popula-
tion monitoring. At the same time, those species 
that are not subject to management are conser-
ved, and to the communities and ecosystems to 
which they are associated, which implies a grea-
ter challenge, but this is a subject for another 
article.
 
In Baja California, at least for the 2009-2010 
hunting season, the operation of 69 extensive 
UMAs was reported, where 171 304 wildlife spe-
cimens were used and covered 7.3% of the state 
area (SPA, 2011). These extensive or free-living 
UMAs are the most numerous in the country and 
is the only way by which hunting activities can 
be carried out. From another perspective and 
according to the PDP, they allow the transfer of 
economic resources from urban areas to the ru-
ral sector (Hernández, 2008).

ARTICLE
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 Sierra de San Pedro Martir. Photo: Ricardo Eaton.

White deer, Sierra de San Pedro Mártir. Photo: Ricardo Eaton.

www.terrapeninsular.org/mediterranews/enMEDITERRANEWS VOL. 4 / NO. 16



In this way, the UMAs are defined as: lands 
and facilities registered by the owners (in 
any of its forms) that operate autonomously 
and in accordance with an approved mana-
gement plan that permanently tracks the 
habitat status and populations or indivi-
duals found there (Schroeder et al., 2009). As 
a consequence, UMAs are so complex in its con-
ception, establishment and operation, that they 
represent a real challenge for management, 
conservation, and for the practical reconcilia-
tion between the three dimensions of sustaina-
bility.

Although the UMAs have proved to be an inte-
resting conservation scheme (De Benito, 2009) 
and have proven to be a good local development 
scheme for ranches and communities throu-
gh hunting and species reproduction activities 
(López et al., 2010), they are also conceived as 
the "new tragedy of the commons", considering 
that they have had a negative impact on wildlife 
conservation and rural development, mainly in 
communities of high marginalization in the sou-
thern part of the country (Weber et al., 2006).
 
Since this is a natural resources management 
model that has been active for more than 20 
years in our country, it is therefore necessary 
to reconsider some priority issues that were 
the basis to create the UMAs: the certification 
and improvement of technical capacities of the 
staff responsible for operating and authorizing 
the UMAs; the transparency in the operation of 
the UMAs; improve the monitoring mechanisms 
of the authorities and communities; the effecti-
ve orientation and strengthen of the economic, 

conservation and social objectives related to 
the UMAs; the development of programs to pro-
mote environmental education activities, use of 
resources and economic activities in the rural 
sector (Contreras et al.,, 2010; Gallina-Tessaro 
et al., 2009 y Contreras, 2008). 

In addition, we must add to the analysis com-
plex issues such as climate change, the lack of 
detailed information on the current state of the 
population size at the regional and national le-
vel of the species with the highest hunting de-
mand, as well as the change in environmental 
policies and laws.

 We must also consider that UMAs are an al-
ternative for the establishment and operation 
of Areas Voluntarily Destined for Conservation 
(ADVC for its acronym in Spanish). For all the 
above, it is necessary to analyze and rethink its 
establishment and operation so that they are an 
effective reconciliation tool between the con-
servation and development dilemma.

♦ RICARDO EATON  has a PhD in Science from CICESE 
and he is a researcher at the Technological University of 
Tijuana eaton.gonzalez@uttijuana.edu.mx 

♦ JORGE ANDRADE has a Master’s Degree in Arid 
Ecosystem Management from the UABC and works as 
the Adaptive Habitat Management Coordinator at Terra 
Peninsular jorge.andrade@terrapeninsular.org	
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First Exhibition of 
the Huellas Volcanicas 
Photography Club

The Huellas Volcanicas Photography 
Club was invited to participate in the 
collective exposition “Rise”, this event 
was an initiative of the Climate Science 
Alliance and it was inaugurated on Au-
gust 13, 2019 at the Idyllwild Arts Aca-
demy in California, USA.

For the first time, the club presented 
a selection of 15 photos that show the 
landscapes and natural richness of San 
Quintín, a bay that is surrounded by vol-
canoes and wetlands that provide refu-
ge and food to thousands of migratory 
birds.

This club was established in 2018 with 
the aim of creating a group of young peo-
ple aware of the importance of the place 
they live in, it is currently composed of 
4 young students aged between 12 and 
16, this group is led by their professor 
Lamberto.

The young photographers have received 
training and have learned to use photo-
graphy as a tool to promote, raise aware-
ness and value the natural and cultural 
heritage of San Quintín Bay.

It is worth mentioning that the activities 
of the club have been financed by the 
Cornell Lab of Ornithology and the Co-
pper River International Migratory Birds 
Initiative (CRIMBI).

♦ CLAUDIA GUZMÁN  has a degree in Sociology 
from the University of Baja California (UABC) and 
works as the Community Engagement Coordinator 
at Terra Peninsular claudia@terrapeninsular.org 

♦MIRNA BORREGO holds a degree in 
Communications Studies from the University of Baja 
California (UABC) and works as the Education and 
Community Outreach Officer at Terra Peninsular 
mirna@terrapeninsular.org.

Text by Claudia Guzmán and Mirna Borrego 
Curatorship by  Alejandro Espinosa
Translated by Antonieta Valenzuela

Glances.

El Arco wetland.
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Details that matter, textures and shapes. 

Super bloom. Bright colors.Natural habitat.
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The vision of everything.

A place to rise. 

The strength of a volcano.

At the top of the Sudoeste volcano

The community of volcanoes.
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Exploring life.  

Hope. 

The wonder of migration.

CREATIVE FOCUS
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Towards the Creation of a
 Biological Corridor

in Baja California 
Text by  Gustavo P. Lorenzana and Verónica Meza

Photos by Alejandro Arias, Bárbara Ramírez, 
Laura Tamayo, and Antonieta Valenzuela

Translated by Óscar Gómez and 
Antonieta Valenzuela

Sierra de San Pedro Mártir National Park. 
Photo: Alejandro Arias.
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hen driving on the highway, we have the 
possibility to appreciate rural landscapes 
that liberate us from the monotony of our 

urban environment dominated by concrete. Depending 
on the region, we will find exuberant jungles, peaceful 
forests or wild bushes. Our journey will be faster on 
the highways or it will be slower if we pass by pictu-
resque villages.

Plants and animals, in their own way, also need to tra-
vel to develop their daily activities. However, wildlife 
generally does not benefit from road and urban infras-
tructure. On the contrary, it causes serious problems, 
such as isolation of populations caused by fragmenta-
tion and habitat loss, as well as mortality from colli-
sions and illegal hunting due to the increase of vehi-
cles and people [1].

Each species has its own ecological requirements that 
allow them to adapt accurately to its environment. Des-
pite vegetation seems to be static, it is spread by pollen 
grains and seeds that are carried by wind, rain, or some 
animals such as bees and bats. On the other hand, ani-
mals search for food, water or a breeding pair, colonize 
new territories or migrate to avoid environmental scar-
city or stressful conditions.

This requires productive and healthy ecosystems, with 
a series of functional attributes (including what experts 
call landscape connectivity) that depend on the territo-
rial configuration and extension of habitats in a certain 
region, as well as the movement capability of the diffe-
rent species.

W
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For example, thanks to the ability to fly, 
birds can travel long distances, meaning 
they are potentially able to maintain a high 
connectivity, even in degraded areas. On the 
other hand, large predators, such as pumas, 
are highly sensitive to disturbance and tend 
to move away from human-dominated areas, 
resulting in a drastic reduction in the con-
nectivity of their populations.

Nowadays, the aggravating effects of cli-
mate change means that many species are 
likely to be forced to modify their range, 
moving to a changing landscape to track 
the appropriate conditions for their existen-
ce, or disappearing in the attempt. This is a 
huge challenge we must face responsibly for 
the future of our biological diversity.

Fortunately, our country has some legal ins-
truments that seek the protection and sus-
tainable use of natural resources, as well as 
the mitigation of climate change effects. The 
main instrument is Natural Protected Areas, 
managed by the federal government throu-
gh the National Commission of Natural Pro-
tected Areas (CONANP for its acronym in 
Spanish). Therefore, important areas throu-
ghout the country have been declared Bios-
phere Reserves or National Parks, among 
other categories [2].

However, it is not viable to preserve the en-
tire national territory under this scheme, 
so, it is necessary to apply complementary 
strategies. Thus, specialists have proposed 
the concept of biological corridors, which 
are defined as "geographically defined areas 
that provide connectivity between habitats, 
landscapes and ecosystems, allowing the 
maintenance of biodiversity and its ecologi-
cal and evolutionary processes" [3].

 Punta Mazo Nature Reserve in San Quintín. Photo: Alejandro Arias.
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There are several of them in Mexico, such as the 
Mesoamerican Biological Corridor, which connects 
the Mesoamerican rainforests, from Yucatan Pe-
ninsula to Panama, and the Chichinautzin Biologi-
cal Corridor, a great ecological relevance area near 
to the capital.

Corridors are also essential for wildlife movements 
on continental scale, such as the majestic annual 
bird migrations between North and South Ameri-
ca, or the epic migration of the monarch butterfly 
from the Canadian plains to the coniferous forests 
of central Mexico. While human activities continue 
and natural habitats are reduced and fragmented, 
the importance of biological corridors will continue 
to grow, and their protection will be vital to avoid 
the isolation of wildlife populations. The identifica-
tion and preservation of corridors is a complex task 
and its implementation requires political will and a 
broad academic and social involvement.

Fortunately, Baja California has the proper con-
ditions to implement effective actions. If we look 
at the two national parks of the entity, San Pedro 
Mártir and Constitution of 1857 National Parks, it 
is feasible to think about the implementation of a 
network of corridors along the peninsula, from the 
snowy peaks of mountains to the coastal scrubs in 
San Quintín-El Rosario area.

This work can be highly benefited by an interesting 
legal protection mechanism promoted by the CO-
NANP: the Areas Voluntarily Destined for Conser-
vation (ADVC, for its acronym in Spanish) [4]. This 
is a tool that Terra Peninsular actively promotes 
among the rural populations and that can have a 
synergistic effect on the conservation of pines and 
eagles, lynxes and cacti, Anthony’s liveforever and 
deer, among many other species that are part of 
our biodiversity.

Terra Peninsular has facilitated the incorpora-
tion of seven ADVCs into the state, so far, around 
25,698 acres, with great potential to grow in the 
number of properties adhered to the program and, 
if so, to become a successful conservation example 
worth to be replicated in other areas of the coun-
try. Next time you drive on the Transpeninsular 
Highway, slow down and appreciate the landscape 
and try to identify a biological corridor around you.

 Deer on Sierra de San Pedro Mártir National Park. 
Photo: Bárbara Ramírez.

Anthony’s liveforever in San Quintín. Photo: Bárbara Ramírez.
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This image of a puma was taken using a camera trap in 
Valle Tranquilo Nature Reserve.

Photo: Alejandro Arias.

Valle Tranquilo Nature Reserve in El Rosario. 
Photo: Antonieta Valenzuela.
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og zones in coastal deserts create 
unique habitats supporting incredi-
ble biological communities. These 

coastal fog deserts make up only a small por-
tion of the total amount of earth’s landmass 
worldwide but harbor a disproportionately 
high amount of diversity. 

In Baja California fog desert communities 
(Fig. 1) face unprecedented threats from ur-
ban and agricultural development, recrea-
tional off-roading, and changing climate. In 
some cases, the biological value of coastal fog 
deserts has been recognized and protected. 
Protected areas, including the Punta Mazo 
Nature Reserve, located near San Quintín 
Bay, play crucial roles not only in conserva-
tion but also in facilitating research to better 
understand fundamental biological questions 
in these regions.

Biodiversity inventories play important roles 
across a wide range of biological subdisci-
plines, including conservation, ecology, and 
evolution. Recently, we carried out a crucial 
assessment of lichen communities in the Pun-
ta Mazo Nature Reserve, focusing on ‘fog li-
chens’, a diverse group comprising two clo-
sely related genera of lichen-forming fungi 
– Niebla and Vermilacinia (Ramalinaceae). 

In the Punta Mazo Nature Reserve, a to-
tal of 19 Niebla species and 8 Vermilaci-
nia species were found distributed across 
three sampled sites (Figs. 2, 3 & 4), which 

represent nearly half of the known species 
in these two endemic coastal fog desert li-
chens. These fog lichens are only known to 
occur in Baja California and in other coastal 
fog deserts in South America. 

Responses of different lichens and lichen 
communities provide a mechanism for quan-
titatively assessing ecosystem health, and 

Fog Lichens 
of the Punta 
Mazo Nature 
Reserve
A First Look into 
the Diverse Lichen 
Communities

F
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Figure 1. A typical coastal fog desert lichen community in 
Baja California Norte. - alkali hills southeast of Puerto Catarina.

Text and photos by Steven D. Leavitt, Felix 
Grewe and María de los Ángeles Herrera Campos

Figure 2. Fog lichens (Niebla and Vermilacinia) on slopes 
of Volcán Sudoeste, Punta Mazo Nature Reserve.
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the inventory of ‘fog lichens’ in Punta 
Mazo Nature Reserve provides a valuable 
baseline for future comparisons. Therefo-
re, future work developing a compre-
hensive lichen inventory at the Punta 
Mazo Nature Reserve will be impor-
tant in environmental conservation 
efforts in Baja California.

In spite of the biological and ecological 
roles of lichens in coastal fog deserts and 
the documented importance of these fog 
lichens in Baja California, these communi-
ties remain vulnerable. Other areas in Baja 
California also support incredibly diverse 
fog desert lichen communities, including a 
number of rare endemic species, but have 
no protection status. Currently, very little 
is known about the factors driving diver-
sification and the timing of evolutionary 
events in these deserts. 

We are presently using genomic data to 
understand questions related to how di-
versity evolved in these unique coastal 
fog desert lichen communities along the 
Pacific Coast. By analyzing these data, we 
hope to develop a sound framework for 
studying diversity and evolution in coastal 
fog desert lichen communities. Our initial 
inventory will be published in Evansia, a 
journal published for the American Bryolo-
gical and Lichenological Society.
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Figure 4.  Lichen community on the west-facing 
slope of the Monte Ceniza Nature Reserve.

Figure 3. Fog lichens (Niebla and Vermilacinia) on boulders 
near the shoreline on the east side of Bahía Falsa.
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eing a conservationist is not the typical life 
story. Most of the parents urge their children 
to pursue more traditional careers. Neverthe-
less, a unified sense of pride takes over ever-

yone, regardless of their job, when a success story hits 
the headlines of how scientists saved ecosystems or a 
species from extinction. However, encouraging people 
to study life sciences is not very usual – on a personal 
note, I can say that I was lucky when my parents su-
pported my decision to study Biology, although with 
some reluctance.

Sometimes people are quick to judge complex situa-
tions they do not fully understand, and remain obli-
vious to the huge amount of work that must take place 
in order to achieve a milestone in conservation. 

This article tells the story of a conservation student on 
a journey through one of the most untouched habitats 
in Mexico. The state of Baja California is known for 

its cities that share the border with the USA, its vast 
deserts, and breathtaking seaside cities. A one-week 
field trip to Baja California ended up teaching us, a 
group of Biology students, what really goes on when 
you become a conservationist. 

We arrived in Tijuana where ground transport was 
waiting for us to take us to Ensenada. Once there, we 
met the incredible people that work at Terra Penin-
sular, an organization that focuses on conservation 
programs around Baja California. Last summer they 
registered the reappearance of the San Quintín kan-
garoo rat which was thought to be extinct for over 30 
years. They also monitor natural protected areas, and 
organize events for public awareness to explain the 
importance of protecting these habitats and the role 
they play in key ecological processes. 

Then we made our way to the Sierra San Pedro Már-
tir National Park. This unique place was home to the 
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A JOURNEY WORTH TAKING: 
BAJA CALIFORNIA

Text by Daniela Gómez de la Maza 
Photos by Alejandro Arias, César Medina and Francisco Perera

Punta Mazo Nature Reserve in 
San Quintín. Photo: Alejandro Arias.
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California condor (Gymnogyps californianus) many years 
ago, but it almost went extinct in the wild. To combat this, 
the government of Mexico and the US made an agreement 
to create a binational program that would reintroduce the 
species into its original distribution area. 

The condor is the biggest bird in North America, and it 
is a strict scavenger. This species was in danger because 
of lead poisoning, eating pieces of micro-trash and flying 
into power cables, so the program started by placing the 
remaining 17 individuals in captivity for reproductive ma-
nagement. Soon after, the population grew, and they were 
able to periodically reintroduce individuals into de wild 
(De la Cruz-Robles & Peters, 2007). 

Mohammed Saad, one of the lead conservationists of the 
reintroduction project gave us a briefing of how the pro-
gram started and the amazing job they have accomplished 
so far. They have reintroduced over 36 condors since the 
1990s in Baja California, and they have registered 11 bir-
ths of this species in national territory. This project caught 
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my eye because I never considered the huge 
amount of time and work required to implement 
a conservation plan. It is truly admirable. 

Our trip continued down towards the Pacific, 
and a change in the atmosphere was tangible. 
The ecosystem changed from a pine tree forest 
to shrubbery and arid meadows. Finally, we arri-
ved at the San Quintín Bay where we witnes-
sed a rare event called super bloom. This 
event had not been registered since 6 years 

Valle Tranquilo Nature Reserve. Photo: Francisco Perera.

Gray whale (Eschrichtius robustus). Photo: César Medina.

View of the Punta Mazo Nature Reserve from the 
Sudoeste volcano. Photo: César Medina.

Biology students from the University of the Americas Puebla (UDLAP). 
Photo: Alejandro Arias.
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ago, but the unusual abundance of rains in the 
region allowed the desert plants to flower, pain-
ting the hills with beautiful vivid colors. 

The protected areas in San Quintín are essential 
to maintain the wetlands where locals operate 
oyster farms. These wetlands are separated from 
the ocean by sand dunes, that are protected from 
erosion by stones washed ashore. However, these 
stones are considered valuable in the US as gar-
den decor, leading to uncontrolled exploitation of 
the resource and depletion of rocks on the beach. 
This has caused dunes erosion and the endanger-
ment of the wetlands. Also, this could affect some 
activities such as aquaculture, and seagrass po-
pulation would decline and affect bird species 
such as the black brant, a migratory goose that 
feeds on seagrass. 

Another research focus of Terra Peninsular in 
the area is the intertidal region of the bay, which 
holds key endemic species of San Quintín. A des-
alination plant is planned to be installed and it 
can irreversibly damage this habitat. This critical 
situation motivates the organization to continue 
their research in hope that they can optimize the 
release of the desalination plant to safeguard the 
bay’s species.

After our stay in the research facility of Terra Pe-
ninsular at the Punta Mazo Nature Reserve, we 
went to the Valle Tranquilo Nature Reserve. This 
valley is a complete desert that holds an enor-
mous amount of cacti and wildlife. 

We continued our journey downstate and fina-
lly arrived in Guerrero Negro, where one of the 
most memorable experiences awaited us. A wha-
le sightseeing tour picked us up early in the mor-
ning to take us to the breeding grounds of the 
gray whale (Eschrichtius robustus). 
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This whale migrates to Mexican waters to 
breed before returning to the cold north. So, 
we set sail and arrived at the point where 
most viewings tend to happen. Little did we 
know that although the reproductive season 
was coming to an end, we would be able to 
see more than ten whales, including a full 
grown adult and a mother with its offspring.

The whales were hesitant to come near the 
boats at first, but quickly they became more 
curious and started playing in touching dis-
tance. When one of the whales popped its 
head out, our eyes locked and something insi-
de me made sense. I am not studying Bio-
logy because of financial ambition, but 
because of a far greater type of ambition: 
I want to fight for those who do not sha-
re our language, yet have outlived us in 
the history of this planet. I want a planet 
where everyone is proud to call home. I want 
everyone to work together to achieve some-
thing that seems impossible: the conservation 
of our habitat. 

This trip was not only educational but eye-ope-
ning for my future endeavours. I know that 
I want to become a conservationist. Never-
theless, caring and acting to take care of our 
planet is not exclusive to life-science careers. 
Small actions can create big change, and ri-
ght now humankind is at a turning point. The 
protection of natural areas is crucial to over-
turn the critical condition our planet is living, 
but first we must take full responsibility. It is 
important that people realize the human eco-
logical footprint we are leaving behind and 
use this awareness as motivation to change 
our lifestyles into more sustainable ones. 

We can still turn things around. Some may 
say we are shooting for the stars, but if we 
were ambitious enough to get to where we 
are, we can be conscious enough to reverse 
the situation. I believe we can still do it, 
and I invite you to believe it too. Let us 
fight for something bigger than all of us, so-
mething invaluable: humanity’s survival. 

www.terrapeninsular.org/mediterranews/enMEDITERRANEWS VOL. 4 / NO. 16



32

PERSPECTIVE

MAYO - JULIO 2019

♦ DANIELA GÓMEZ DE LA MAZA  is a Biology student at Universidad de 
las Américas Puebla (UDLAP) daniela.gomezda@udlap.mx .

THIS TRIP WAS POSSIBLE THANKS TO THE SUPPORT OF JIJI FOUNDATION.

The gray whale migrates to Mexican waters to breed before 
returning to the cold north. Photo: Alejandro Arias.

At the top of the Sudoeste volcano in San 
Quintín Bay. Photo: Francisco Perera.

We witnessed a rare event called super 
bloom. Photo: Francisco Perera.

• De la Cruz-Robles, E. Peters, E. 2007. La reintroducción del cóndor de California en la Sierra de 
San Pedro Mártir, Baja California. Gaceta ecológica, 82: 55-97. Retrieved on April 24, 2019 from 
https://micrositios.inecc.gob.mx/publicaciones/gacetas/521/condor.pdf
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5th. San Quintín Bay 
Bird Festival . November 
8 and 9, 2019 La Chorera, 
Baja California

EVENT

Photo: Mark Lee.

ENVIRONMENTAL DATES

See the full calendar of events here: http://terrapeninsular.org/proximos-eventos/
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Áreas Destinadas Voluntariamente 

a la Conservación (ADVC) 

(page 14 and 24)

It is a conservation tool within 
the category of Natural Protected 
Area of federal jurisdiction. This 
certification is obtained through the 
Mexican Secretariat of Environment 
and Natural Resources (Semarnat 
in Spanish), through the National 
Commission of Natural Protected 
Areas (Conanp in Spanish), and 
consists of voluntarily allocating land 
for conservation actions.

Arthropods (page 19)

The arthropods are invertebrate 
animals. Types of arthropods include 
insects, arachnids, crustaceans and 
myriapods.

NOM-059-SEMARNAT-2010 (page 5)

Refers to the Mexican official norm 
that identifies flora and fauna species 
and populations at risk. Through 
an evaluation to assess the risk of 
extinction, the species are classified 
by different categories and integrated 
into a list.

Western Hemisphere Shorebird 

Reserve Network (WHSRN) (page 7)

The Western Hemisphere Shorebird 
Reserve Network is a conservation 
strategy to protect shorebirds and their 
habitats in the American continent. 

Photo: Michael Ready






