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 was attended by 35 
s and local residents 
from water users, 
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non-governmental organizations. Collectively 
the participants represented over 400 years of 
delta experience.  A corps of 10 talented and 
enthusiastic support staff operated the GIS 
stations, took notes, and made this very 
complicated exercise work without a hitch.   

 
The workshop focused on the terrestrial and 
marine portions of the delta in Mexico.  
Participants had the opportunity to form multi-
disciplinary teams and discuss the biophysical 
characteristics and ecological relationships of 
the four defined ecological zones in the Delta. 
Based on this, they defined conservation 
priority areas, their threats and opportunities 
for conservation and restoration. 
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lower basin of the Colorado River in the 
United States and serves as a refuge for 
species that are threatened and endangered 
elsewhere in the watershed.    

 
The collective value of these related 
terrestrial, riparian, intertidal and coastal 
habitats has been recognized in several ways.  
Ten years ago, the Mexican government 
afforded initial protection by designating 
934,700 hectares as the Biosphere Reserve of 
the Colorado River Delta and the Upper Gulf 
of California.  Two ecological priority-setting 
exercises have recognized the delta and the 
Upper Gulf as sites of special importance for 
conservation at the regional scale.   

 
This holds special promise for the delta, 
suggesting that relatively modest flows of 
freshwater and appropriately managed 
brackish water could significantly stimulate 
ecological recovery.  In addition, improved 
fishery management policies and alternative 
fishing practices are taking hold in the Upper 
Gulf.  Nevertheless, the Colorado River and 
delta continue to be classified as one of 
North America’s ten most endangered 
rivers. 
 

 

f results from 
 group. 

While much remains to be learned about 
the ecology of the delta and Upper Gulf, 
considerable information has been collected 
but not fully assimilated into planning for 
conservation.  In the past five years, five 
major symposia or meetings have been held 
on the Colorado River Delta (San Luis Rio 
Colorado 1998; Mexicali 1999, Riverside 
2000, Washington 2000, Mexicali 2001).   

 
Though all were important to advancing 
broader awareness and stimulating strategies 
for its restoration, none responded to a 
basic requirement of sound conservation 
planning.  
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This workshop was designed to provide an 
opportunity for scientists to work with the 
most recent literature, most of which has 
been published in the last five years, as well 
as a great deal more data that has been 
gathered but is not yet in print.   

 
In bringing together 55 Mexican and 
American experts and local resource users 
to compile and analyze published biological 
and ecological data and compare and 
assimilate unpublished information, this 
workshop set a scientific foundation for 
“mapping the possible.”   The general goal of 
the workshop was to identify a network of 
priority conservation sites that, with proper 
management, would ensure the long-term 
persistence of the delta and Upper Gulf’s 
biodiversity, including rare and common 
species, native vegetation communities, and 
the ecological processes needed to maintain 
these elements of biodiversity. Specifically, 
the workshop’s objective was to develop the 
following products:  

 

 
   

WORKSHOP  PRODUCTS  
 
 

1. A map of conservation priorities within 
the Colorado River delta 

2. An ecological assessment, including risk 
and restoration potential, of special 
interest areas within each of the identified 
delta ecological zones    

3. A hydrologic assessment of the quantity, 
quality, and timing of water flows 
required to support each of the identified 
ecological zones and that acknowledges 
local flood control needs 

4.  A state-of-knowledge and gap analysis 
identifying priority research needs and 
resources required to implement them 
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Workshop participants analyzing ecological relationships 
for the Colorado River Riparian Corridor zone 
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Research Priorities  
 

During the workshop, observers and experts identified research priorities in the Colorado River 
Delta and Upper Gulf of California.  The following priorities received the most votes:  

1. Implement a comprehensive resource inventory and monitoring program 

2. Develop a comprehensive surface and ground water model using an interdisciplinary and 
team approach  

3. Identify all sectoral water demands in the delta (municipal, agricultural, industrial, 
environmental) 

4. Determine the effects of shrimping restrictions on the marine ecosystem  

5. Integrate natural resources and socio-economic research, and policy analysis into a master 
plan for the entire delta region  
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This interdisciplinary perspective also was used to 
identify threats to these areas and their 
conservation opportunities.   

 

 

ce 
he 
of 

me 
 by 
al, 
nd 
he 

ion 

to 
ts. 
for 
ed 
est 
ns 

 of 
ary 

 

 
7



  
  

   
 

 
Beyond this preliminary r
set of products that de
Specific products will inc

 

• An updated Geograp
River Delta accessibl

• Bilingual workshop pr
the delta, with signific
restoration, and wate
research needs 

• An interactive version
website for the Colo

 
 
 
 
 
 
 

The results from the w
other organizations and 
delta.  It is our commitm
others to use them.   

  
The organizing committe
with other organizations
develop a comprehensi
stakeholders to protect a

 
 
 
 
 
 
 
 
 
 
 
 
 
 

F I N A L   P R O D U C T S  
eport, workshop organizers will use the results to finalize a 
fine conservation priorities in the Colorado River Delta. 
lude: 

hic Information System (GIS) database of the Colorado 
e to scientists and other interested parties 

oceedings including a map of conservation priority areas in 
ant annotation regarding threats, opportunities for 
r needs, as well as a complete bibliography and priority 

 of the proceedings, displayed on the University of Arizona 
rado River Delta: www.ag.arizona.edu/colorado_river_delta.  

  

orksh
instit
ent 

e is a
, to i
ve c
nd re
N E X T   S T E P S
op represent a biological foundation that could help 
utions to develop and implement their efforts in the 
to make the results widely available and to encourage 

lso committed to continue working in the delta, along 
ntegrate biological and socio-economic information to 
onservation plan for the delta, and to work with 
store it. 

 
8 



 
  

Saúl Álvarez Borrego 
CICESE 

Daniel W. Anderson,  
University of California-Davis  

Mark Briggs   
Restoration Ecologist 

Luis E. Calderón Aguilera 
CICESE 

José Luis Castro Ruiz 
El Colegio de la Frontera Norte 

Steve Cornelius 
Sonoran Institute 

Exequiel Ezcurra 
INE-SEMARNAT 

Manuel. S. Galindo Bect 
IIO-UABC 

Meredith de la Garza  
Pronatura Sonora 

Lorri Gray 
Bureau of Reclamation 

Osvel Hinojosa Huerta  
Pronatura Sonora /Univ. of Arizona 

Andrea Kaus 
UC-MEXUS 

Laura Martínez 
Pro Esteros 

Robert Mesta 
Sonoran Joint Venture 

Francisco Oyarzabal Tamargo 
Consultant 

Jennifer Pitt  
Environmental Defense  

Martha  J. Román Rodríguez  
IMADES 

Rey Stendell  
Salton Sea Science Office 

Jerry Zimmerman  
Colorado River Board of California 

 
 

P A R T I C I P A N T S

 

 
Javier Aparicio Mijares 
IMTA 

Larry Anderson  
Utah Division of Water Resources  

Juan  C. Barrera Guevara  
WWF Programa Golfo de California 

Francisco Bernal  
CILA 

Richard C.  Brusca   
Arizona – Sonora Desert Museum 

Tom Carr  
Arizona Department of Water 

José R. Campoy Favela 
CONANP-SEMARNAT 

Ma. De los Ángeles Carvajal 
Conservation International 

Michael Cohen 
Pacific Institute 

Wayne Cook  
Upper Colorado River Commission 

Richard Cudney  
University of Arizona 

Horacio de la Cueva  
CICESE 

Richard Felger 
Drylands Institute 

Karl W. Flessa  
University of Arizona 

Jaqueline García  
CIAD 

Kimball L. Garret 
Natural History Mus. Los Angeles 

Ed Glenn  
University  of  Arizona 

Mónica González 
AEURHYC 

Laura Herbranson  
Bureau of Reclamation 

Alejandro Hinojosa Corona  
CICESE 

Kate Huckelbridge  
University of California, Berkeley 

Silvia E. Ibarra Obando 
CICESE 

Steven Latta  
PRBO-Conservation Science Latin 
Ame 

Zane L. Marshall 
Southern Nevada Water Authority  

Roberto Mejia Zermeño 
IMTA 

Eric Mellink Bijtel  
CICESE 

Kathy C. Molina  
University of California, Los Angeles 

Janet Monaco 
Southern Nevada Water Authority 

Eduardo Palacios  
CICESE-Baja California Sur 

James R. Pease 
Oregon State University 

Lorenzo Rojas Bracho  
Instituto  Nacional  de Ecología 

Susana Rojas González de Castilla 
Pronatura, A.C. 

Charlie Sanchez Jr.  
U.S. Fish and Wildlife Service 

Sam F. Spiller  
U.S. Fish and Wildlife Service 

Carlos Valdés Casillas 
Comisión de Cooperación Ambiental 

Francisco Zamora Arroyo  
Sonoran Institute 

  

 9 



 
Geographic Information Systems Specialists 

 
José Maria Beltrán 
Pronatura Noroeste 

Maria López 
ITESM-Campus Guaymas 

Marcia Moreno-Báez  
University of Arizona 

Pam Nagler 
University of Arizona 

Iván E. Parra Salazar 
WWF- Programa Golfo  de California 

Miriam Reza Gaona  
WWF Programa Golfo de California 
 

         
Logistics Team 

  

Rocío Brambila Vázquez 
Coordinadora de Logística 

Yamilett Carrillo 
Pronatura Sonora/University of Arizona 

Miriam Lara 
Pronatura Sonora 

Cheryl Lord-Hernández 
Sonoran Institute 

Norma Ramos Delgado 
CIAD 

Juan Rivera Díaz 
CIAD 

Martín Salgado 
CRIP- GUAYMAS 
 

Gerardo Sánchez Bon 
CIAD 

Enrique Zamora 
Pronatura Sonora 

 
 

 

 
 

 

 

 

 
For additional information, contact: 

 
Jennifer Pitt 

Environmental Defense, Boulder, CO 
jpitt@environmentaldefense.org  (303) 440-4901 
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  A digital copy of this document will be available at: 

http://www.ag.arizona.edu/colorado_river_delta 
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