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INTRODUCTION
These maps are the result of a participatory process involving the three Kwapa
communities of Somerton, Arizona, El Mayor, Baja California and Pozas de
Arvizu, Sonora, as well as mapping experts from INEGI (Instituto Nacional 
de Estadística y Geografía), and anthropologists from the University of Baja
California and the university museum’s Cultural Investigations Center. The 
goal of these maps is to promote conservation, understanding of and respect 
for the indigenous landscape – both real and imaginary – as well as to build 
and increase the institutional capacity of the Kwapa to protect and promote
their natural and cultural heritage.
The ethno-cartography mapping process included workshops that reviewed 
the history of the Kwapa tribe since the first contact with Spanish explorers in
the 16th century and the history of mapping of the region, and identified key
natural and cultural features of the Kwapa landscape. These workshops were 
followed by field visits to sites near the community of El Mayor, including the
traditional Kwapa cemetery, ancient mortars in the rock, the rock window 
where adolescent boys were initiated in the use of bows and arrows, mountains
important in Kwapa mythology, ancient trails over the Sierra Cucapá, and a 
biznaga cactus garden where the Kwapa collected buds to incorporate them into
traditional recipes. Site coordinates were recorded using a GPS unit for precise
placement on the map. The mapping team also surveyed the region from the 
air, making it possible to appreciate, for the first time, how the identified features
fit together in the Kwapa landscape.

IMPORTANCE
OF THEREGION

The Colorado River Delta, which only a hundred years ago was one of the greatest
desert estuaries in the world, covering more than 3,000 square miles – twice the
size of Rhode Island – has shrunk by more than 90% due to dams and diversions
upstream. Today, it is sustained by a trickle from improbable sources: agricultural
return flows from southwestern Arizona and the Mexicali Valley, effluent from the
cities of Mexicali and San Luis Rio Colorado, and seepage from the All American
Canal, which runs along the border. The river itself rarely reaches the Gulf of
California.
As a vital nesting and feeding area for more than 380 species of birds, including the
bald eagle and the largest known population of the endangered Yuma clapper rail,
the Delta remains a crucial link in the Pacific Flyway. More than 350,000 shorebirds,
representing over 50% of all bird species in North America, use it annually for shelter and feeding. The Delta is also crucial to the cultural survival of indigenous communities
on both sides of the border, particularly the Kwapa (known as the Cocopah in the U.S. and the Cucapá in Mexico). Their way of life has been seriously impacted by the 
disappearance of region’s riparian habitats; the communities’ social fabric would almost certainly disintegrate if the Delta’s remaining wetlands were to vanish.
In its diminished state, the Delta continues to exist in Mexico today primarily because of leaks and other inefficiencies in the water delivery system, which have enabled 
modest restoration efforts undertaken by environmental organizations in partnership with local communities and Mexican government agencies. Paradoxically, the ongoing
drought and the desire for increased water efficiency in the system may be creating an opening for action on both sides of the border. Preliminary research shows that 
relatively modest amounts of water could ensure the protection and restoration of key conservation priorities in the Delta and this could be accomplished at a fraction of 
the cost of restoration efforts elsewhere along the Colorado.
The ultimate goal is to develop an 80,000-acre functional riparian corridor from Morelos dam to the Rio Hardy. A key to success is the acquisition of base instream flows and
pulse flows for environmental purposes. Restoration in the Delta will bring a number of ecological, economic and social benefits. These include increased riparian and marsh
wetland habitat for migratory and resident birds, including waterfowl, pheasant, dove, and quail; resurgence of Kwapa culture and traditions, based on its enduring connec-

tion to the river; increased revenues from tourism, currently estimated at $300,000 per year along the Rio Hardy alone; increased hunting and fishing opportunities in the
Mexicali Valley, currently valued at $1.2 million; increased social cohesion for the region’s smaller towns and ejidos; and greater recreational opportunities for the

region’s more than 1 million residents. Freshwater flows into the Gulf of California could have the added benefit of revitalizing nurseries in the Upper Gulf of
California, on which a highly productive fishing industry depends.
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The Kwapa people are the river.
Our whole life was based on the river. By
that I mean our food, shelter and beliefs,
since before the arrival of the Spaniards. 
When you take the river, the trees and the
woods away, I have no identity. I have
nowhere to go. If the river stops flowing,
we will no longer exist.

—Colin Soto, 
tribal elder, Somerton, AZ

“

”
HISTORICAL FLOWS OF THE COLORADO RIVER BELOW

ALL MAJOR DAMS AND DIVERSIONS, 1905-2000

Ocean tides now flood the mouth of the river as 
freshwater reaches the sea in only the wettest of years.

Biznaga cactus buds are 
collected before they bloom and
included in traditional recipes.

This mountain gets its name from its resemblance to a whale.

Lake Powell, which formed behind Glen
Canyon Dam after its completion in 1964, is
now only half full due to the drought that
began in 2000.

By 1990, the Delta had dried up once again.

Top: The mapping team included members of the three
Kwapa communities, INEGI cartographers, an historian
and Sonoran Institute staff.
Bottom: Angel Pesado and Nicolas Wilson (Pozas de
Arvizu), Inocencia Gonzales Saiz (El Mayor) and
Joaquin Murrieta (Sonoran Institute) pose after flying
over the Delta.

A leak from a nearby canal forms a small trickle in the dry Colorado River bed below San Luis Rio Colorado.

This pectoral, used by both men and women
for traditional Kwapa festivities, 

is made of hand-strung chaquira beads 
in ceremonial colors and shells from 

the Upper Gulf of California.

Photos by Mark Lellouch (Sonoran Institute) unless otherwise indicated.
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Large areas of the Delta were 
flooded in 1984 after a string of 

particularly wet El Niño winters just
after Lake Powell completed f illing.

Agricultural f ields surround Pozas de Arvizu, some of
which are owned by the community and leased to out-
side farmers.

Campo de biznagas

Morteros

The Kwapa in the US live along the limitrophe area of the
Colorado River, outlining the border between the U.S. and

Mexico. All of Mexico’s water allocation is diverted at
Morelos Dam, just west of Yuma, for agriculture in the

Mexicali Valley and the large urban areas.
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Ancient mortars in the rock attest to stable
Kwapa settlements in the Mexicali Valley.

Adolescent Kwapa boys became warriors
when they were able to shoot their
arrows through this window in the rock.

Ventana

Burials have now replaced more traditional cremations
in the Kwapa cemetary.
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• Where is the river in the river? 
• Human Restoration-Adaptation
• Perception and Imagination



Santa Cruz River Tucson, AZ San Pedro River



Riparian 
Systems of 

The Sonoran 
Desert

Water for Nature 
and Humans



Santa Cruz Watershed

•Environmental Monitoring
•Water
•Birds
•Riparian Vegetation

•Group 5 – Milpillas
•Wildlife Management
•Range Management
•Riparian Restoration
•Erosion Control – Gabion
•Rancher to Rancher Exchanges

•Community Outreach
•Los Halcones/La Ruta de Sonora
•Community Center for 
Conservation (CCC)



The way we did it
• On the ground 

conservation
• Direct benefit to 

socio-ecological 
systems

• Increase credibility
• Community 

Adaptability

Core Area-
Place Base

Area of Influence 

– County, Ejido, 

Sector, Agency

• Strengthen 
collaboration and 
partnerships

• Broader 
acceptability

• Policy attention
• Influencing a 

sector

Regional Scope –

State(s)-wide, Watershed,  

Multinational

• State and Federal 
Policy Work

• Politicas 
Sectoriales

• International 
Relationships and 
Diplomacy

• Training and 
Capacity Building

1998 - 2008



Community Empowerment 

Time/years1 2 3 4 5

Community 
Responsibility 

Engagement / 

Outreach

Implementation

Regenerative 

Invest.

Future



Lessons Learned
It Takes Time



Lessons Learned
Need of Local Leadership



Lessons Learned
Real Tangible Results



Lessons Learned
Adaptability



Lessons Learned
Incentive base management



Lessons Learned
Celebrate your success

How do you make your work stick?





San Pedro River 2019 - 2021



• Invest in Community
• Health of Watershed - Baseline
• Common Ground 
• Nature and Economic Health
• Why do we do this? 



Bunting, D., Bennett, J., Caplan C., Garrett, G., Gimblett, 
R., Hammer, H., Hoagstrom, C., Itami, R., Murrieta, J. ….. 
2020. Chapter Six - Implementation: Putting Your Stream 
Corridor Restoration Plan Into Action. 

M.K. Briggs and W.R. Osterkamp, Renewing Our Rivers: 
A Guidebook to Stream Corridor Restoration. 
University of Arizona Press, Tucson, Arizona. 276 pp.



…… and the City – The Old Pueblo 



50 Year Vision



Image source: www.epa.gov
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School WS-Date Voltrs # 
Trees

# 
Shrubs

Urban Wild 
Habitat (SF)

Total Cap 
(gal)

Esperero Canyon Middle School 3/10/2018 37 0 41 5,900 9,000

Santa Rita High School 3/16/2018 30 4 (3) 54 2,670 11,000

Drachman Montessori School 4/23/2018 25 10 63 4,180 15,600

Sierra Middle School 10/27/2018 60 6 64 5,124 10,100

STAR Academy High School 11/17/2018 80 15 100 15,461 90,000

Esperero Canyon Middle School – 2 4/14/2019 40 0 30 6,185 21,300

Canyon del Oro High School 5/5/2019 40 1 69 2,200 9,400

Paulo Freire School 5/14/2019 25 0 0 Slim Tank 620

TOTAL 387 43 (3) 474 51,145 194,440

City High

Tucson High

Cooper Center (??)

Recharge the Rain Schools



It takes a community to restore watersheds. Many 
thanks to our donors, funders, advisory members, 
and volunteers!

• Urban environments and restoration - GI
• Productive units of water
• Streamsheds, neighborhoods and hydroregionalism
• Connectivity from the home to the watershed



Joaquin Murrieta-Saldivar PhD
Cultural Ecologist 
Watershed Management Group
Tel. 520.396-3266 x 13
e-mail: 
jmurrieta@watershedmg.org

Muchas 
Gracias


