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THE CHIHUAHUAN DESERT 

Home to more than 
130 species of 
mammals, 3,000 
plant species, 
provides nesting 
sites and migratory 
habitats for over 500 
bird species, and 
110 species native 
freshwater fish 
species in its rivers.



Rio Grande 
The Conservation Response  

Map showing location of Rio Grande basin pearls
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Focus is on a Series of Sites 
Along the Rio Grande/Rio 
Bravo and its two largest 
tributaries:  Rio Pecos and Rio 
Conchos

Establishment of String of 
Pearls



Bringing Back the Big Bend Reach of the Rio 
Grande/Rio Bravo 

Formation of A Diverse Bi-National Team

Mexico 
1) CONAGUA 
2) CONANP
3) CONOFOR
4) PROFAUNA, AC
5) Universidad de las Americas
6) Universidad de Antonio Narro
7) Universidad Autonoma de 

Chihuahua
8) WWF – Mexico 

U.S. 
1) Environmental Defense
2) Rio Grande Institute 
3) Texas A&M University 
4) TCEQ
5) Texas Dept. of Parks and Wildlife
6) Texas State Parks
7) Trans-Pecos Water Trust 
8) Sul Ross State University 
9) US Corps of Engineers 
10) USFWS
11) USGS
12) University of Texas
13) Utah State University
14) WWF - US



Saltcedar Leaf Beetle Will Affect Bottomland Plant 
Communities in the Near Future 



Central Goal:  An 
Ecologically Improved 

River

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort



Improve channel 
morphologic 

conditions

Improve aquatic 
habitat for native 

fish

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort



Eradication of Non-
Native Plants

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort
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Saltcedar (Tamarix ramosissima) 

Giant cane (Arundo donax) 

Combating Bottomland Invasive Non-Native Plants

One Component of the Rehabilitation Response Along 
the Big Bend Reach of the Rio Grande



Saltcedar (Tamarix ramosissima)



Giant cane (Arundo donax)



Hot Springs Canyon  and Boquillas Canyon 
A Bi-National  Effort to Improve Aquatic Habitat and 

Eradicate Saltcedar and Giant Cane

1) Monitoring and Evaluation

2) Burn giant cane 

3) Apply herbicide to saltcedar  re-
sprouts of giant cane

4) Plant native vegetation 
in targeted areas  

Five Main Steps



Lessons Learned From Eradication Efforts of 
Non-Native, Invasive Plants

What We Know 

Labor intensive treatment of saltcedar  with the herbicide 
Garlon has been effective







Lessons Learned From Eradication Efforts of 
Non-Native, Invasive Plants

What We Know 

Labor intensive treatment of saltcedar  with the herbicide 
Garlon has been effective in killing saltcedar
Methods used to treat giant cane are effective in killing cane







Using the aqueous 
friendly herbicide 

‘Habitat,’ dense stands 
of giant cane along the 
banks are sprayed from 
a converted river raft. 



Lessons Learned From Results of Eradication 
Efforts of Non-Native, Invasive Plants

What We Know 

- Labor intensive treatment of saltcedar  with the herbicide  
Garlon has been effective in killing saltcedar

- Methods used to treat giant cane are effective in killing cane
- Rapid plant succession can occur following eradication



Long-Term Bottomland 
Vegetation and Channel 
Morphology Plots and 
Transects Established 

Throughout Treatment Area
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Changes in Plant Cover Following Eradication 
of Saltcedar 



Plant Succession Following Eradication 



Lessons Learned From Results of Eradication 
Efforts of Non-Native, Invasive Plants

What We Don’t Know 

- Effectiveness of using eradication methods to promote 
alluvium remobilization and reestablishment of wide and 
shallow channel conditions; 



Eradication of Non-
Native Plants

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort

Improve channel 
morphologic 

conditions

Improve aquatic 
habitat for native 

fish



Rio Grande - What is 
the problem?  

Impounded  and 
Over-allocated

The Plumbing System of 
the Río Grande   

Natural 
Contributions  

Upper 
Watershed  

Evaporation 

Agricuture  

Community/Ur
ban  

The Big Bend  



Number of major dams none (prior to 1916) Six (today)

Population:  Las 
Cruces/El Paso/Juarez 2 million (current) 6 million (projected 

2025)
Irrigated Land 

(Colorado and New 
Mexico)

35,000 acres 
(pre-impoundment)

700,000 acres
(2002)

Channelization No channelization 
(pre-impoundment)

Percha Dam to Ft. 
Quitman 

(reduced channel 
length by 70 miles)

Some of  the Major Changes 
Along the  Rio Grande



Rio Grande - What is the problem?  
Impounded  and Over-

allocated

Significant Changes in 
Hydrologic Characteristics 

Significant Changes in Channel 
Morphology

Significant Biological Change



Significant Decline in Native Biota  

Monotypic stand of saltcedar along Forgotten reach, 
downstream of El Paso (Nat Stone)

• Seven native fish extirpated;
• Of the remaining native fish, one 

is listed as federally endangered 
and two others are listed as 
species of concern; 

• Five Rio Grande mussel species 
have not been documented since 
the 1970s;

• Significant decline in the extent 
and distribution of native 
bottomland plants;

• Significant increase in the extent 
and distribution in non-native, 
invasive plants.



Eradication of Non-Native Plants Alone Does Not 
Address Main Causes of Ecological Decline 



Focusing Solely on the Eradication of Non-Native 
Plants Will Probably Produce Limited Results



Eradication of Non-
Native Plants

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort
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Formation of Bi-National 
Team

Involvement of 
Riverside Citizens 
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Flow Program

Involvement of 
Riverside Citizens 

Eradication of Non-
Native Plants

Central Goal and Main Activities of the Rio Grande 
Big Bend Effort

Improve channel 
morphologic 

conditions

Improve aquatic 
habitat for native 

fish



Formation of Bi-National 
Team

Environmental
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Scientific Investigations 
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Formation of Bi-National 
Team

Environmental
Flow Program

Monitoring and 
Evaluation

Scientific Investigations 
and Hydrologic 

Modeling 

Involvement of 
Riverside Citizens 

Eradication of Non-
Native Plants
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Big Bend Effort
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Bringing Back the Big Bend Reach of the Rio 
Grande

Main Lessons Learned From Efforts to Eradicate 
Saltcedar and Giant Cane

• Eradication efforts should be placed in the context of an 
overarching goal that is scientifically supported and realistic;

• Eradication efforts alone do not address causes of ecological 
decline and therefore may produce limited results;

• Eradication efforts should be implemented in concert with other 
strategies address the root causes of ecological decline (e.g., 
environmental flow);

• Monitoring is critical;

• Understanding current ecological conditions and developing 
criteria that allow project prioritization are important



Restoration Ecology, 2008, 
vol. 16 , No. 1



Thank you!
Muchísimas gracias!


	Eradication of Saltcedar (T. RAMOSISSIMA) and Giant Cane (Arundo donax) Along the Big Bend Reach of the Rio Grande��Lessons Learned and Broader Implications for bottomland Non-native plant Removal in the Southwest��Mark Briggs (Chihuahuan Desert World Wildlife Fund)�Carlos A. Sifuentes (Comisión Nacional de Áreas Naturales Protegidas)�Joe Sirotnak (Big Bend National Park)�����
	World Wildlife Fund �Working to Save 19 Priority Places �www.worldwildlife.org�
	Slide Number 3
	Slide Number 4
	Bringing Back the Big Bend Reach of the Rio Grande/Rio Bravo �
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Eradication of Non-Native Plants Alone Does Not Address Main Causes of Ecological Decline 
	Focusing Solely on the Eradication of Non-Native Plants Will Probably Produce Limited Results
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Thank you!�Muchísimas gracias!

