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Abstract
Saltcedar (Family Tamaricaceae) is an invasive species in the U.S. Two species,

Tamarix ramosissima and T. parviflora, are present in the southwestern and western U.S.
Saltcedar was first reported in the U.S. in 1837 and was planted to stabilize stream banks.
It now occupies over 1.5 million acres of riparian habitat in the West. Approximately
29,000 acres on 33 national wildlife refuges; managed by the U.S. Fish and Wildlife
Service strictly for conservation of fish, wildlife, and plants, and their habitats; are impact-
ed by saltcedar. All four priorities of the Director-U.S. Fish and Wildlife Service, concern
wildlife habitats and invasive species in some manner. Saltcedar weed management is tied
to each of these four priories. The Saltcedar Consortium (consisting of private organiza-
tions; local, state, and federal agencies; and academia) has been developed to provide sci-
ence-based leadership on saltcedar biological control. The U.S. Fish and Wildlife Service
provided consultation, under authority of the Endangered Species Act for the endangered
southwestern willow flycatcher, Empidonax traillii extimus, with the U.S. Dept.
Agriculture-Animal and Plant Health Inspection Service for release of two saltcedar bio-
logical control insects (saltcedar leaf beetle, Diorhabda elongata and mealybug,
Trabutina mannipara) in the western U.S. On-going and future biological control of
weeds work demands continuing discussions between scientists to meet Endangered
Species Act requirements; one place of contact for such communication is with the region-
al integrated pest and weed management coordinators together with aquatic nuisance
species coordinators in the U.S. Fish and Wildlife Service.

Keywords: Saltcedar, invasive species, Endangered Species Act, Saltcedar
Consortium

Saltcedar Covers 1.5 Million Acres in West 
Saltcedar is an invasive species, first brought to the U.S. in 1837 and planted to stabi-

lize stream bank erosion and used to provide windbreaks and shade. It is in the Family
Tamaricaceae and named after the Tamarix River in Spain. Tamarix ramosissima and T.
parviflora are present in the southwestern and western United States. Current estimates
suggest that over 1.5 million acres are occupied by saltcedar. In fact, some 29,000 acres
on 33 national wildlife refuges; managed by the U.S. Fish and Wildlife Service strictly for
fish, wildlife, and their habitats; have been invaded by Tamarix (Stenquist, 1996;
Stenquist, 1999b) (Fig.1).
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Saltcedar Characteristics Promote Invasiveness
Saltcedar characteristics promote its invasive ability to compete in an environment

where soil, water, and climate can be harsh. Soils are often shallow with little organic mat-
ter. Saltcedar has the capability of altering the environment to reduce competitors. Brine
drip from the scale-like leaves increases salinity at the soil surface. Leave-drop increases
combustible materials at the plant base. Over the years, this material builds-up and dries
creating a surface fuel allowing wild fire to move from saltcedar plant to saltcedar plant
even when there is no wind to move the fire. Fire kills the above ground biomass, but root
reserves quickly out-put dense shoots and growth. Within a short period, numerous stems
appear, and the plants are now back in production.

Saltcedar seed production is estimated at 500,000. Vegetative reproduction from root
crowns and stems increases the reproductive ability of this formidable competitive plant.

Springs, seeps, creeks, and lakes with water are delicate fish and wildlife habitat cor-
ridors in the arid west. Annual water consumption by saltcedar is estimated at 1.4 to 10.5
acre-feet per acre (Bureau of Reclamation, 1992). (One acre-foot of water is 43,560 cubic
feet). Phreatophyte characteristics of saltcedar, lengthening root systems into ground
water systems and reduced transpiration through the scale-like leaves, make this species
extremely competitive. Saltcedar spreads rapidly forming dense monocultures of vegeta-
tion along riparian systems, lake bottoms, springs, creeks/rivers, and other suitable habi-
tat. It does best where the soil surface has been disturbed. While saltcedar has the illusion
of providing structural diversity and shade where often none exists, or where native
species also exist and provide diversity and shade, saltcedar is actually not very struc-
turally diverse. Although it can reach heights of up to 25 ft., the limbs are often weakened
by wind or water leading to diminished structural diversity.

Saltcedar impacts native plant abundance and diversity. Along the Colorado River in
southwestern CO, for example, near Grand Junction, National Park Service biologists
have observed saltcedar and perennial pepperweed (another noxious weed) seedlings and
plants growing beneath native cottonwood (Curt Deuser, personal communication).
Furthermore, in this situation, there were limited numbers of cottonwood seedlings. In
other sites along the Colorado River, wild fire has increased the vegetative balance in
favor of saltcedar because it responds quickly to fire while cottonwood and other native
riparian vegetation are not as fire tolerant. This represents another change to native plant
abundance and diversity.

Wildlife Abundance and Diversity Reduced in Saltcedar
Wildlife use of saltcedar monocultures is remarkedly low. Wildlife species diversity is

substantially reduced compared to native riparian vegetation. Saltcedar provides little
value to wildlife as a food source (Lovich and De Gouvenain, 1998). Seeds, flowers, and
forage have little value to wildlife unlike the native mesquite.  The exotic honeybee, Apis
mellifera, does utilize saltcedar pollen and nectar. Along the Mojave River in California,
bird abundance and diversity were compared (Lovich, 1996). Where native riparian veg-
etation was present, bird abundance and diversity were higher. Other sites consisted of
willow, cottonwood, and saltcedar, but bird abundance and diversity in these sites did not
differ significantly from sites where saltcedar was selectively removed from willow and
cottonwood stands. In another study, saltcedar height was important in determining avian
community organization, but native plant species were more important determinants (Rice
et al., 1983).
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Other work seems to indicate that the value of saltcedar to wildlife differs geographi-
cally. On the lower Rio Grande River, saltcedar ranked 6th in density of rodents and 5th in
number of species sampled. A total of 7 vegetation types were sampled.  Reptile density
and diversity were found to be very low in saltcedar vegetation types in the Grand Canyon
and on the Rio Grande River (Lovich and De Gouvenain, 1998).

Some birds do use saltcedar. Bird utilization of saltcedar, for example, was highest on
the middle Pecos River, intermediate on the lower Rio Grande River, and very low on the
lower Colorado River. Hunter et al. (1985, 1988) thought that seed producing shrubs and
annuals adjacent to or in the saltcedar might have accounted for the high bird use on the
middle Pecos River. Mourning doves nest in it; black-chinned hummingbirds nest in
saltcedar along the Colorado River in the Grand Canyon (Lovich, 1996).  

Endangered Southwestern Willow Flycatchers Use Saltcedar
The southwestern willow flycatcher (Empidonax traillii extimus), designated a

Federal endangered species in 1995, also nests in saltcedar. It is a neotropical migrant, a
riparian obligate species, and insectivorous. The southwestern willow flycatcher is one of
four subspecies found in the western United States. The bird is small, approximately 5.75
inches in length and weighs less than 0.5 ounce. The coloration is a grayish-green back
and wings with two visible white wing bars, whitish throat, light olive-grey breast, and
pale body (Bureau of Reclamation, 1998). The upper mandible is dark and the lower
mandible is light colored. The most distinguishing taxonomic characteristic of the willow
flycatcher is the barely visible eye ring (Bureau of Reclamation, 1998). Sometimes, the
eye ring is absent. The four willow flycatcher subspecies winter in Mexico, Central
America, and perhaps northern Southern America (Bureau of Reclamation, 1998). More
investigation is needed to determine Southern America wintering areas.  It is thought that
E. t. brewsteri and E. t. adastus, along with the southwestern willow flycatcher (E. t. e.),
all three found in the western U.S., use identical migration corridors (Bureau of
Reclamation, 1998); the fourth subspecies, E. t. campestris, is found in the central U.S.

Nesting likely occurs in May through July, and generally one brood is produced per
year; there have been instances where more than one brood per year has been produced
(Bureau of Reclamation, 1998). Brown-headed cowbirds (Molothrus ater) cause brood
parasitism which reduces nesting success. Nesting habitat destruction of native riparian
obligate vegetation through human-caused disturbance and the introduction of non-native
species, including saltcedar, are thought to be further causes of southwestern willow fly-
catcher population decline.

For nesting habitat, it is unknown whether the vegetation height is the attractant or
whether the absence of native species mix is the essential factor (e.g., where native species
height and density is not quite the same as the height and density of saltcedar). Could
structural density of vegetation play a role in nest selection as well as shielding the nest
from predators or reducing temperature at the nest site? We don’t fully know. Another
complicating factor seems to be the presence of water in the vicinity of the nesting vege-
tation; the relationship of water may influence insect abundance that the bird feeds on.

Though southwestern willow flycatchers nest in saltcedar, the spread and dominance
of saltcedar throughout the Southwest (e.g., TX, NM, AZ, WY, CO, southern NV, and
southern CA) corresponds with the decline of the flycatcher and other riparian dependent
bird species (Hunter et al., 1987; Hunter et al., 1988). The reduction of cottonwood and
willow along riparian zones has declined in many cases and reduced southwestern willow
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flycatcher habitat. For example, on the Lower Colorado River in AZ, NV, and CA, water
management has over-ridden recreation, agricultural irrigation, power generation, and
wildlife management needs in the past (Hunter et al., 1987). Prolonged flooding, for
example, during the October 1978-April 1981 period along the Bill Williams River, below
Alamo Dam, resulted in the loss of 99% of Fremont cottonwood (Populus fremontii) and
64% of Goodding willow (Salix gooddingii) on study plots. Avian species dependent on
the cottonwood-willow  gallery declined as a result (Hunter et al., 1987). In 1997, the U.S.
Fish and Wildlife Service issued a biological and conference opinion on the Bureau of
Reclamation’s routine operation and maintenance of the Lower Colorado River from Lake
Mead to the U.S. and Mexico boundary (U.S. Fish and Wildlife Service, 1997). The opin-
ion said that Reclamation’s proposed action for operation and maintenance of facilities on
the Lower Colorado River (Bureau of Reclamation, 1998) is likely to jeopardize the con-
tinued existence of several species, including the southwestern willow flycatcher.
Reasonable and prudent alternatives developed by the U.S. Fish and Wildlife Service in
the biological opinion directed to Reclamation include protect, enhance, or restore 1,400
acres of southwestern willow flycatcher breeding habitat by 1 January 2001. Currently,
Reclamation is proceeding with the plan for funding and implementing a long-term pro-
gram for habitat acquisition and habitat easements with ecological restoration of habitats
for the southwestern willow flycatcher (Bureau of Reclamation, 1998). Other partnerships
may be developed with others to manage these acquired habitats or affect ecological
restoration of southwestern willow flycatcher habitat.

“The flycatcher is generally absent where the exotic salt cedar (tamarisk) has replaced
native riparian vegetation.”  (Tibitts et al., 1994).  Tamarisk is thought to provide less ther-
mal protection, less preferred insect fauna for feeding, and less cover from predation or
parasitism (Hunter et al., 1987; Hunter et al., 1988; Tibitts et al., 1994). 

Two Important Questions
1. Will continued expansion of saltcedar throughout the southwestern willow fly-

catcher habitat be detrimental to the species?  
2. And, can saltcedar integrated weed management efforts, especially using the

saltcedar leaf beetle, Diorhabda elongata, and the saltcedar mealybug, Trabutina manni-
para, be helpful in reducing saltcedar, creating the habitat niche opening for better native
species competition (e.g., cottonwood, willow, mesquite, etc.) against the exotic, non-
native saltcedar?  

We think the short answer to both questions is yes.
“The extinction of the Southwestern willow flycatcher is foreseeable because of the

low population status range-wide, there is a critical need to aggressively protect existing
populations and to expand and enhance native riparian habitat and the suite of environ-
mental conditions that promote such habitat.” (U.S. Fish and Wildlife Service, 1997).

Destruction of habitat is the primary cause of the flycatcher’s perilous status
(Greenwald, 1998). Cottonwood-willow riparian forests, at one time, formed a nearly con-
tinuous network on all major and minor river valleys throughout the Southwest. One esti-
mate states that as little as 5% of the southwest’s original lowland riparian habitat remains
and is largely comprised of highly fragmented and isolated patches (Johnson and Haight,
1984). Within the Lower Colorado River, it is thought that 50,000 to 100,000 acres of his-
torical habitat existed (prior to 1938 aerial photography, Hoover Dam was completed in
1935) for the flycatcher (Bureau of Reclamation, 1998).

Saltcedar and Endangered Species Act 491



Livestock grazing, inundation of habitat by dams, groundwater pumping, lack of
floods, exotic plant invasion, stochastic disturbances, brood-parasitism and predation are
all serious threats for the flycatcher as detailed by the Southwestern Center for
Biodiversity in Albuquerque, NM (Greenwald, 1998).

Biological control of saltcedar is estimated to reduce saltcedar dominance by about 80
percent (DeLoach and Tracy, 1997). Since the biological control insects; saltcedar leaf
beetle, Diorhabda elongata (Fig. 2) and saltcedar mealybug, Trabutina mannipara (Fig.
3); must use saltcedar to feed on, the insects, themselves, are unlikely to damage all
saltcedar.

Exotic- and Invasive- Vegetation, Including Saltcedar, Affects Endangered
Species Habitats and Degrades Other Fish and Wildlife Habitats

According to the U.S. Fish and Wildlife Service, an estimated 42% of the nation’s
endangered and threatened species have declined as a result of encroaching exotic plants
and animals (Pimentel et al., 1999). Management  of these exotic species is expensive.
Each year, the National Park Service and the Fish and Wildlife Service spend an estimat-
ed 2 and 10 million dollars, respectively, on controlling exotic plants (Westbrooks, 1998).
Dr. David Pimentel (College of Agriculture and Life Sciences at Cornell University,
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Fig. 2.

Adult saltcedar leaf beetle, Diorhabda
elongata, on defoliated saltcedar, Charyn
River Valley, Kazakhstan, in July, 1998.
This plant should be fully leaved-out.
Note that the buds at the nodes are
beginning to burst in response to
defoliation by the beetle.

Photo courtesy:
Dr. C. Jack DeLoach, USDA-ARS.

Fig. 3.

Saltcedar mealybug,
Trabutina mannipara, egg
sacs (each containing one
adult female and many eggs)
on Tamarix prob. jordanis,
Dead Sea, Israel, July, 1996.

Photo courtesy:
Dr. C. Jack DeLoach,
USDA-ARS.



Ithaca, NY) has estimated that invading non-indigenous species in the U.S. cause more
than $125 billion/yr. in major environmental damage and losses (Pimentel et al., 1999).
More than 30,000 non-indigenous species have been introduced since the time that
Columbus arrived. Another estimate notes that 79 non-indigenous species introduced
from 1906 to 1991 have caused $97 billion in damage. An estimated 138 species of non-
indigenous tree and shrub species have invaded native U.S. forest and shrub systems;
these include eucalyptus (Eucalyptus spp.), Brazilian pepper (Schinus terebinthifolius),
Australian melaleuca (Melaleuca quenquenervia), and—yes—saltcedar (Tamarix ramo-
sissima and T. parviflora) (Pimentel et al., 1999).

The U.S. Departments of Agriculture and Interior have both taken steps to further
focus, with laser-like precision, their efforts on noxious, invasive weed species, including
saltcedar. Dr. C. Jack DeLoach, research entomologist with USDA-Agricultural Research
Service, Temple, TX has spent the last 12 years working with potential predator species
on saltcedar (Stenquist, 1999c). Other USDA scientists have been part of this collabora-
tive partnership. Through a complex and exhaustive series of scientific tests in foreign
locations and in the U.S., two insects (the saltcedar leaf beetle, Diorhabda elongata; and
the saltcedar mealybug, Trabutina elongata) have gone through laboratory, quarantine,
and caged testing (DeLoach, 1996; DeLoach and Tracy, 1997; DeLoach and Gould, 1998;
Stenquist, 1999c).  Other USDA scientists have been part of this collaborative partnership.

Review for insect release under the National Environmental Policy Act has been com-
pleted for Diorhabda elongata by USDA-Animal and Plant Health Inspection Service
through a 30-day public comment period, 18 March 1999-19 April 1999 (Federal Register,
1999a); the comment period was extended another 47 days. Public comment closed on 5
June 1999 (Federal Register, 1999b). USDA-Animal and Plant Health Inspection Service-
Plant Protection and Quarantine issued appropriate permits for D. e. release into cages on
6 July 1999 (Ronald D. Hennessey, personal communication). Similar public review,
under the National Environmental Policy Act, of Trabutina mannipara should be forth-
coming.

Federal Partners Join Local, State, and Regional Players on Weeds
Interior Secretary Bruce Babbitt, Agriculture Secretary Dan Glickman, and

Commerce Secretary Daley have joined the considerable strengths of the three executive
branch departments into the noxious weed battle by making weeds a priority beginning
last year (1998). The Invasive Species Executive Order 13112, signed 3 February 1999 by
President William J. Clinton emphasizes this increased working resolve for weed man-
agement through collaborative partnerships at local, state, federal, tribal, academic insti-
tutions, scientific community as well as environmental, agricultural, and conservation
organizations, plus trade groups, commercial interests, and private sector levels (U.S.
Government, 1999).

U.S. Fish and Wildlife Service Roles in Partnerships with Others on Saltcedar
Integrated Weed Management

The U.S. Fish and Wildlife Service, part of the Interior Department, has responsibili-
ties for managing a national network of lands called the National Wildlife Refuge System.
This diverse collection of lands has an abundance of noxious weeds and other invasive
species which interfere with the role that these refuges play in providing fish, wildlife, and
plant habitats. In addition, some federally protected endangered species depend on these
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lands as part of their habitat. Other state-designated threatened/endangered species or sta-
tus undetermined species are also found on refuges.

The Director (Jamie Rappaport Clark) of the U.S. Fish and Wildlife Service has 4 pri-
orities for 1999, and all of these priorities concern noxious weeds and invasive species:

•  Combating invasive species
The U.S. Fish and Wildlife Service follows the principles of integrated weed 
management using biological, chemical, cultural, and physical techniques on 
invasive plants, such as saltcedar. There is, however, a considerable diversity of
professional opinion about the use of these management techniques and associ-

ated risks with each of the techniques, especially the use of biological controls.  
These honest differences are particularly apparent between biologists concerned 
with endangered species, refuge managers who are responsible for the national 
wildlife refuge system, where noxious and exotic weeds are growing, and 
regional pest and weed management coordinators in the Regional and 
Washington Offices of the U.S. Fish and Wildlife Service.

One thing we know, it is too risky to avoid management of such invasive
species, including saltcedar, and the U.S. Fish and Wildlife Service will use 
these techniques on a site-by-site basis. Our regional integrated pest and weed 
management coordinators and regional aquatic nuisance species coordinators
join like-minded partners in the effort against invasive species. Note that nox-
ious and invasive species must be managed.

• Increasing efforts to protect migratory birds (including the southwestern willow
flycatcher)

Through the Migratory Bird Treaty Act, the U.S. Fish and Wildlife Service has
stewardship responsibilities for migratory birds. This international treaty also
protects these birds in other signatory countries.

Migratory birds need nesting habitat in the spring, brooding habitat for the just-
hatched birds, molting habitat in the summer, and, finally, resting habitat in the
winter to build-up food reserves for the northern flight to return to nesting habi-
tats. Habitat quality is affected by water quality and quantity, vegetative quali-
ty and quantity, human disturbance, and predators. Invasive, noxious weeds 
impact migratory bird habitats. In some cases, such as the southwestern willow
flycatcher, we have an endangered migratory bird using an invasive species such
as saltcedar which has invaded and dominated a site which formerly supported
native species. Still in other cases, the flycatcher is nesting in traditional native
vegetation. Note that noxious and invasive species affect migratory bird habi-
tat.

• Strengthening the National Wildlife Refuge System
There are 516 Refuges, 93 million acres, in the National Wildlife Refuge
System with a mission to administer a national network of lands and waters for
the conservation, management, and, where appropriate, restoration of the fish,
wildlife, and plant resources, and their habitats within the U.S. for the benefit of
present and future generations of Americas subject to the National Wildlife
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Refuge System Improvement Act of 1997. Note that noxious and invasive 
species affect these lands.

• Continuing ecosystem approach
Ecosystems cross political boundaries, and the human desire to impose artificial
structure in nature. Invasive species, including saltcedar, recognize no artifi-
cially imposed boundaries except those centered on the biotic factors of temper-
ature, moisture, elevation, water quality, and soil quality. Note that noxious and
 invasive species affect these ecosystems.

Are National Wildlife Refuges Appropriate Places for Integrated Weed
Management Including the Biological Control of Weeds?

While there is some controversy and difference of professional opinion within the
U.S. Fish and Wildlife Service on this issue, the bottom-line answer is yes.

The National Wildlife Refuge System is a place:
•  Where Wildlife Comes First,
•  Refuges are anchors for biodiversity and ecosystem-level conservation, where mainte-
nance of biodiversity is extremely important, including management of invasive species
which have invaded non-endemic areas and are reducing biodiversity,
•  Lands and waters of the System must be biologically healthy, and secure from outside
threats, including invasive and noxious species. Refuges are a place where such systems
must be managed to remain healthy, and
•  Refuges are a place that demonstrate natural resource stewardship, including, where
appropriate: 1.) the use of environmentally sound wildlife management using cutting edge
techniques and technology; and 2.) all aspects of integrated pest and weed management
techniques, and biological controls.

The Saltcedar Consortium
The Saltcedar Consortium was established in November 1998 by scientists working

on saltcedar biological control (Stenquist, 1999c). The consortium functions as a leader-
ship forum and working group for the biological control of saltcedar. It is open to all inter-
ested parties, regardless of affiliation, concerned with saltcedar management (Fig. 4).

Current partners include 34 members representing federal, state, and private groups
(Fig. 5). The Saltcedar Consortium meets periodically to review management actions and
plan for upcoming strategies. Others which may desire a chance to participate can do so
by contacting a consortium member.

Consortium partners are responsible for getting the biological control insects estab-
lished in cages at the release sites, inspecting sites for abiotic and biotic conditions, and
doing the monitoring for target and non-target consequences. Some of the greatest inter-
est for monitoring concerns the target insects affect on the saltcedar, the efficacy of the
insects, and whether the insects can survive and reproduce in the caged environment.
Vegetation- and wildlife- response are other important features. Once these answers have
been evaluated, the Saltcedar Consortium along with others will be able to determine
whether the insects should be fully released into the environmental outside of the cages.
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The Endangered Species Act
The federal Endangered Species Act, a significant piece of environmental legislation,

was passed by Congress and signed into law by President Richard Nixon in 1973. The
goal of the Act and the U.S. Fish and Wildlife Service is to help species increase popula-
tion levels to where protection under the Endangered Species Act is no longer necessary
or needed. A fully successful Endangered Species Act would have no listed species! When
enacted in 1973, many Congressional members and others thought the Act was essential,
and it had nearly unanimous Congressional support.

Many now suggest that the Act is cumbersome and proceeds too slowly. Still others
think that the Act is burdensome and complicates their lives. The Endangered Species Act
has also confounded our efforts on the biological control of saltcedar. Other weed man-
agement researchers and colleagues are pursuing other biological control of weed agents
and wonder if the Endangered Species Act will complicate their lives.

With the biological control of weeds, foreign organisms suggested for use as biologi-
cal controls for specific weed species in the United States are strictly tested in the coun-
try of origin against related non-target plants and phylogenetic plants. This test evidence
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Fig. 4. Saltcedar Consortium mission and goals.

Saltcedar Consortium

Mission: Develop and implement a cooperative science-based team that will study the
release of biological control agents and their effect in controlling saltcedar 
(Tamarix) and associated riparian responses.  This meets the monitoring require-
ment required by the U.S. Fish and Wildlife Service under the Federal 
Endangered Species Act of 1973 (16 U.S.C.1531-1543, as amended).

Goals: 1. Restore and/or rehabilitate using biological control western riparian ecosys-
tem dominated by saltcedar, and

2.  Evaluate the effectiveness of biological control agents in controlling saltcedar
and restoring western riparian systems.

Information:
Dr. C. Jack DeLoach, USDA-ARS Lee Otteni, USDI-BLM
Research Entomologist Chair - Saltcedar Consortium,
Grassland, Soil and Water Research District Manager - Farmington District
Laboratory 1235 La Plata Highway, Suite A
808 E. Blackland Road Farmington, NM 87401
Temple, TX 76502-6712 505-559-8910, Fax: 505-559-8940
254-770-6531, Fax: 254-770-6561 E-mail: lotteni@nm.blm.gov
E-mail: deloach@brc.tamus.edu

Dr. Juli R. Gould, USDA-APHIS-PPQ Scott Stenquist, USDI-FWS
Research Entomologist Region 1-IPM Coordinator (ARW-OPR)
4125 E. Broadway 911 N.E. 11th Ave.
Phoenix, AZ 85040 Portland, OR 87232-4181
602-379-6014, ext. 233; Fax: 602-379-6005 503-231-6172, Fax: 503-231-2364
E-mail, juligould@earthlink.net E-mail: scott_stenquist@fws.gov



is submitted through the Technical Advisory Group for the Introduction of Biological
Control of Weeds (USDA-TAGIBCW), whose recommendation is needed to import the
insect organism into quarantine within the U.S. for further testing on host plants, geneti-
cally related plants, and other non-target plants.

Are endangered/threatened plants tested under this protocol?
The short answer is no probably because a thorough discussion may not have occurred

between the petitioner and the U.S. Fish and Wildlife Service, Endangered Species
Program, although the endangered species of concern were tested in the saltcedar biolog-
ical control program. Beyond the question of using parts of an endangered/threatened
plant in choice/no choice testing with a biological control agent for a designated weed and
whether the impact of using that piece of plant would expose the plant population to
extinction is another question: while such testing would be harmful to that particular
endangered/threatened plant, the consequence of not testing the plant and allowing the
weedy species to further erode the habitat of that endangered/threatened plant would be
equally disastrous and problematic. This is the kind of discussion that should continue
with the U.S. Fish and Wildlife Service by weed researchers doing biological control of
weeds work and internally between Refuges/Wildlife and Ecological Services, Division
of Endangered Species within the Service.

Perhaps the way to involve the testing of such a threatened/endangered plant might be
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Fig. 5. Saltcedar Consortium Members (29 April 1999); all interested parties are welcome
to become members.

Federal State / Local Private

USDA-ARS Un. CA-Berkeley CA Native Plant Soc.  
USDA-APHIS Un. CA-Davis CA Exotic Pest Plant Council  
USDA-FS NM St. Un. NM Nat. Heritage Assoc.  
USDA-NRCS Un. WY CA Cattlemen’s Assoc.  

TX A and M Un. NM Cattle Grower’s Assoc.  
USDI-FWS Un. NV-Las Vegas NM Veg. Mgmt. Assoc.  
USDI-BLM CA Dept.  Food/Ag. LA Dept. Water/Power  
USDI-BR NV Div. Ag. Bighorn Weed and Pest Control   
USDI-NPS WY Dept. Ag. WY Weed and Pest Control  
USDI-BIA TX Parks/Wildl. Dept. Canyon County Partnership  
USDI-GS-BRD NM Environ. Dept. 

City of San Diego, CA
USDOD-AF-Holloman AFB 
USDOD-AR-Hunter-Liggett    
USDOD-COE

Saltcedar Consortium Members
29 April 1999



to use seedlings or cuttings raised from green-house based populations of the plant. We
need further dialogue on this issue between interested researchers, agencies, and the U.S.
Fish and Wildlife Service when a biological control insect for a specific weed species is
being considered. One appropriate forum would be through USDA-TAGIBCW.

Our colleagues with USDA-Agricultural Research Service (USDA-ARS) have been
working on the biological control of saltcedar (Tamarix ramosissima and T. parviflora) for
12 years, since 1987. This is a remarkable period of time to focus on a non-indigenous
species and its possible biological control. Colleagues with USDA-Animal and Plant
Health Inspection Service, Plant Protection and Quarantine (USDA-APHIS-PPQ) have
worked on the saltcedar issue more recently. Domestic and foreign scientists have joined
USDA-ARS and USDA-APHIS-PPQ in this effort. In many cases, it has been sheer deter-
mination and fortitude plus the attitude of never giving-up that has brought these scien-
tists this far. The U.S. Fish and Wildlife Service salutes these scientists, including: Dr. C.
Jack DeLoach, Dr. Ray Carruthers, Dr. Ernest Delfosse, Dr. Chuck Quimby, Dr. Ronald
Hennessey, Dr. Lloyd Wendell, and Dr. Juli Gould as well as foreign scientists from Israel,
Republic of Kazakhstan, Republic of Turkmenistan, and People’s Republic of China.

The Endangered Species Act, however, has caused a major migraine headache both
within and outside of the U.S. Fish and Wildlife Service with respect to the biological con-
trol of saltcedar when the southwestern willow flycatcher was listed per the federal
Endangered Species Act in 1995. The flycatcher also nests in saltcedar as well as willow
and other riparian vegetation as discussed earlier.

Would the release of the saltcedar beetle or the saltcedar mealybug harm saltcedar
where the flycatcher is nesting? This is a simple question, but the answer has proved to
complex in the formulation as well as U.S. Fish and Wildlife Service response to this
Endangered Species Act question and consultation (see DeLoach et al. at this sympo-
sium).

We think we have the answer resolved, for the short-term, to allow release of the
saltcedar leaf beetle in cages and then in areas where the insect is isolated from the
saltcedar nesting habitat of the southwestern willow flycatcher (DeLoach and Gould,
1998). In any case, these two biological controls (saltcedar leaf beetle and saltcedar
mealybug) are not expected to provide 100% control of saltcedar. These agents won’t
cause saltcedar to become extinct! During foreign travel in 1998 to the native habitats of
the saltcedar leaf beetle (D. e.) and saltcedar mealybug (T. m.) in Israel, Republic of
Kazakhstan, and People’s Republic of China, there was spotty mortality to saltcedar from
these insects (Stenquist, 1999a).

Part of the problem within the U.S. Fish and Wildlife Service on whether Service
approval should be given for the project involves the risk or damage to the saltcedar nest-
ing sites of the flycatcher. Another issue is the land management aspect of managing the
invasive, non-native saltcedar on public lands, including the national wildlife refuge sys-
tem, which the U.S. Fish and Wildlife Service manages.

Biological Control of Weeds Work Must Continue and the Federal Endangered
Species Act Must Support this Effort
• First and obviously, all of the agencies need to be working and talking together 

on weeds, endangered species, and biological control insects that are in the 
pipeline or are being considered by Technical Advisory Group for the
Introduction of Biological Control of Weeds (USDA-TAGIBCW).
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• The discussions and consultations need to be early, often, and on-going between
weed scientists and both integrated pest/weed management coordinators and
endangered species biologists within the U.S. Fish and Wildlife Service. The
Service must answer questions and provide guidance to biological control of 
weed researchers and others. One place to start further communication with the
U.S. Fish and Wildlife Service is through the regional integrated pest and weed 
management coordinators or the regional aquatic nuisance species coordinators
(Fig. 6).  

• There should be no surprises from the U.S. Fish and Wildlife Service on endan-
gered species consultation especially after the Service has given earlier approval
to proceed with a biological control insect. Full-time representation by the U.S.
Fish and Wildlife Service must also occur at USDA-TAGIBCW meetings and 
review of petitions and proposals.

The American public expects that their fish and wildlife resources will be properly
managed. Exotic and noxious weeds are severely impacting fish and wildlife habitats.
Together, we must continue our efforts against weeds on these habitats.

• Thanks to my colleague, Jon Kauffeld, Refuges and Wildlife, Arlington, VA for 
giving this speech while my broken left leg continues to mend.
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Washington Office

**Elaine Snyder-Conn, National IPM
Coordinator
Environmental Contaminants Division
U. S. Fish and Wildlife Service
4401 N. Fairfax Dr.
Arlington, VA 22203
Phone: 703-358-2148; Fax: 703-358-1800
E-mail: Elaine_Snyder-Conn@fws.gov

Mike Ielmini, Invasive Species Coordinator-
Division of Refuges
U. S. Fish and Wildlife Service
4401 N. Fairfax Dr.
Arlington, VA 22203
Phone: 703-358-2043; Fax: 703-358-1826
E-mail: Mike_Ielmini@fws.gov

Linda Lyon, Fish and Wildlife Biologist
Division of Refuges
U. S. Fish and Wildlife Service
4401 N. Fairfax Dr.
Arlington, VA 22203
Phone: 703-358-2318; Fax: 703-358-1826
E-mail: Linda_Lyon@fws.gov

Mike Higgins, Aquatic Entomologist 
(Mosquito Management)
Division of Refuges
* Chesapeake Bay Field Office
U. S. Fish and Wildlife Service
177 Admiral Cochran Dr.
Annapolis, MD 21401
Phone: 410-573-4520; Fax: 410-269-0832
E-mail: Mike_Higgins@fws.gov

John Fay, Biologist, Technical Advisory Group
Liaison for the Introduction of Biological Control
of Weeds (USDA-TAGIBCW) 
Endangered Species Division
U. S. Fish and Wildlife Service
4401 N. Fairfax Dr.
Arlington, VA 22203
Phone: 703-358-2106;  Fax: 703-358-1735
E-mail: John_Fay@fws.gov

Sharon Gross, Exec. Secr., Aquatic Nuisance
Species Task Force
Branch of Invasive Species
Division of Fish and Wildlife Mgmt. Assist.
U. S. Fish and Wildlife Service

Fig.  6. U. S. Fish and Wildlife Service Integrated Pest Management Coordinators and
Affiliates, May, 2000
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4401 N. Fairfax Dr.
Arlington, VA 22203
Phone: 703-358-2308; Fax: 703-358-2044
E-mail: Sharon_Gross@fws.gov

Chris Horsch, Training Liaison
National Conservation Training Center (NCTC)
U.S. Fish and Wildlife Service
Rt. 1, Box 166
Sheperds Grade Rd.
Shepherdstown, WV 25443
Phone: 304-876-7445; Fax: 304-876-7225
E-mail: Chris_Horsch@fws.gov

Region 1 (WA, OR, ID, NV, CA, HI, GU,
Pacific Islands)

**Scott Stenquist, Regional IPM/Weed
Coordinator
Refuges and Wildlife
U. S. Fish and Wildlife Service (ARW-OPR)
911 N.E. 11th Ave.
Portland, OR  97232-4181
Phone: 503-231-6172 (voice mail),
503-231-6171 (secretary)
Fax: 503-231-2364
E-mail: Scott_Stenquist@fws.gov

Tom O’Brien, Chief of Contaminant Prevention
Branch
U. S. Fish and Wildlife Service
911 N.E. 11th Ave.
Portland, OR  97232-4181
Phone: 503-231-6223; Fax: 503-231-6243
E-mail: Thomas_OBrien@fws.gov

Dennis R. Lassuy, Regional NIS Coordinator
U.S. Fish and Wildlife Service
911 N.E. 11th Ave.
Portland, OR  97232-4181
Phone: 503-872-2763; Fax: 503-231-2062
E-mail: Denny_Lassuy@fws.gov

Kevin Aitkin, Asst. Reg. NIS Coord.  (WA, OR,
ID)
Aquatic Resources Division
Western Washington Office
U.S. Fish and Wildlife Service
510 Desmond Dr. S.E, Suite 102
Lacey, WA 98503
Phone: 360-753-9508, -9440;
Fax: 360-753-9407
E-mail: Kevin_Aitkin@fws.gov

Kevin B. Foster, Asst. Reg. NIS Coord.
(GU, HI)
Pacific Islands Fish and Wildlife Office
U.S. Fish and Wildlife Service
300 Ala Moana Blvd., Room 3-122
Honolulu, HI 96813
Phone: 808-541-3441; Fax: 808-541-3470
E-mail: Kevin_B_Foster@fws.gov

Ernest Kosaka, Brown Tree Snake Control
Coord.
Pacific Islands Federal Aid Office
U.S. Fish and Wildlife Service
300 Ala Moana Blvd., Room 6307
Honolulu, HI 96813
Phone: 808-541-1222; Fax: 808-541-3419
E-mail: Ernest_Kosaka@fws.gov

California/Nevada Operations Office
S. Kim Webb, Asst. Reg. NIS Coord. (CA, NV)
Sacramento/San Joaquin Estuary Fishery
Resource Office
U.S. Fish and Wildlife Service
4001 N. Wilson Way
Sacramento, CA 95205-2486
Phone: 209-946-6400, x311; Fax: 209-946-6355
E-mail: Kim_Webb@fws.gov

Region 2 (AZ, NM, TX, OK)

**Steve Robertson, Regional IPM Coordinator
U. S. Fish and Wildlife Service
500 Gold Avenue, SW
P.O. Box 1306
Albuquerque, NM 87103
Phone: 505-766-2914; Fax: 505-766-2289
E-mail: Stephen_Robertson@.fws.gov

April Fletcher, Refuge Operations Specialist
U. S. Fish and Wildlife Service, Refuges
500 Gold Ave., SW
P.O. Box 1306
Albuquerque, NM 87103
Phone: 505-248-6632; Fax: 505-248-6874
E-mail: April_Fletcher@.fws.gov

Ralph Bryant, Refuge Manager
U. S. Fish and Wildlife Service
Wichita Mountains National Wildlife Refuge
Rt. 1, Box 68
Indiahoma, OK  73625
Phone: 405-429-3019; Fax: 405-429-9323
E-mail:  R2RW_WM@fws.gov



Robert W. Pitman, Regional NIS Coord.
U.S. Fish and Wildlife Service
500 Gold Ave.., SW (P.O. Box 1306)
Albuquerque, NM 87103
Phone: 505-248-6471
E-mail: Bob_Pitman@fws.gov

Region 3 (MN, WI, MI, MO, IL, IN, IA, OH)

**Bill Hutchinson, Regional IPM Coordinator
Division of Refuge Operations
U.S. Fish and Wildlife Service
1 Federal Drive
Fort Snelling, Mn 55111-4056
Phone: 612-713-5426; Fax: 612-713-5286
E-mail: Bill_Hutchinson@fws.gov

Stan Smith, Asst. Environ. Contaminants
Coordinator
U. S. Fish and Wildlife Service
Federal Building, Fort Snelling
Twin Cities, MN  55111
Phone: 612-713-5335; Fax:612-713-5292 
E-mail: Stan_Smith@fws.gov

Pamela A. Thiel, Regional NIS Coordinator
La Crosse Fisheries Resource Office
U.S. Fish and Wildlife Service
555 Lester Ave.
Onalaska, WI 54650
Phone: 608-783-8431; Fax: 608-783-8450
E-mail: Pam_Thiel@fws.gov

Thomas Busiahn, Alt. Regional NIS Coord.
Ashland Fisheries Resource Office
U.S. Fish and Wildlife Service
2800 Lake Shore Dr. East
Ashland, WI 54806
Phone: 715-682-6185, x201; Fax: 715-682-8899
E-mail: Tom_Busiahn@fws.gov

Region 4 (NC, SC, GA, FL, TN, AR, LA, AL,
PR)

**Allen Robison, Regional IPM Coordinator
U. S. Fish and Wildlife Service
1875 Century Blvd.
Atlanta, GA 30345
Phone: 404-679-7127; Fax: 404-679-7081
E-mail: Allen_Robison@fws.gov
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Whit Lewis, Assistant Refuge Manager
Tennessee National Wildlife Refuge
U. S. Fish and Wildlife Service
810 East Wood St., Suite B
P.O. Box 849
Paris, TN  38242
Phone: 615-535-2465; Fax: 615-535-3974
E-mail: Whit_Lewis@fws.gov

Pat Carter, Regional NIS Coord.
U.S. Fish and Wildlife Service, Fisheries
1875 Century Blvd.
Atlanta, GA 30345
Phone: 404-679-7108; Fax: 404-679-7285
E-mail: Pat_Carter@fws.gov

Ed Loth, Weeds/Invasives
U.S. Fish and Wildlife Service, Refuges
1875 Century Blvd.
Atlanta, GA 30345
Phone: 404-679-7155; Fax: 404-679-7285
E-mail: Ed_Loth@fws.gov

Region 5 (ME, VT, NH, MA, NY, NJ, DE,
MD, WV, VA)

**Tim Fannin, Regional IPM Coordinator
U. S. Fish and Wildlife Service
300 Westgate Center Dr.
Hadley, MA 01035-9589
Phone: 413-253-8659; Fax: 413-253-8482
E-mail: Tim_Fannin@fws.gov

David Perkins, Regional NIS Coordinator
U. S. Fish and Wildlife Service
300 Westgate Center Dr.
Hadley, MA 01035-9589
Phone: 413-254-8405; Fax: 413-253-8308
E-mail: David_Perkins@fws.gov

Sandra M. Keppner, Asst. Region NIS Coord.
Lower Great Lakes Fisheries Resource Office
U.S. Fish and Wildlife Service
405 N. French Rd., Suite 120A
Amherst, NY 14228
Phone: 716-691-5456; Fax: 716-691-6154
E-mail: Sandra_Keppner@fws.gov

Michael Weimer, Asst. Reg. NIS Coord.
Lower Great Lakes Fisheries Resource Office
U.S. Fish and Wildlife Service
405 N. French Rd., Suite 120A
Amherst, NY 14228
Phone: 716-691-5456; Fax: 716-691-6154
E-mail: Mike_Weimer@fws.gov
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Region 6 (CO, UT, KS, NE, WY, MT, ND,
SD)

**Linda Drees, Regional IPM/NIS Coord.
U. S. Fish and Wildlife Service
315 Houston St., Ste. E
Manhattan, KS  66502
Phone: 913-539-3474 x20; Fax: 913-539-8567
E-mail: Linda_Drees@fws.gov

Bill Dwyer, Alt. Regional NIS Coord.
Bozeman Fish Technology Center
U.S. Fish and Wildlife Service
4050 Bridger Canyon Rd.
Bozeman, MT 59715
Phone: 406-587-9265; Fax: 406-586-5942
E-mail: Bill_Dwyer@fws.gov

Larry Gamble, Envir. Contaminants Coord.
U.S. Fish and Wildlife Service
134 Union Blvd.
P.O. Box 25486 Denver Federal Center
Denver, CO 80225
Phone: 303-236-7400 x261; Fax: 303-236-0027
E-mail: Larry_Gamble@fws.gov

Region 7 (AK)

**Phil Johnson, Regional IPM Coordinator
Ecological Services
U. S. Fish and Wildlife Service
1011 East Tudor Road
Anchorage, AK  99503
Phone: 907-786-3483; Fax: 907-786-3350
E-mail: Phillip_Johnson@fws.gov

Gary Sonnevil, Regional NIS Coordinator
Kenai Fisheries Resource Office
U.S. Fish and Wildlife Service
P.O. Box 1670
Kenai, AK 99611
Street Address: 35605 Kalisornsky Beach Rd.
Soldotna, AK 99669
Phone: 907-262-9863; Fax: 907-262-7145
E-mail: Gary_Sonnevil@fws.gov

George Constantino, Chief, Refuge Operations
U.S. Fish and Wildlife Service, Refuges
1011 E. Tudor Rd.
Anchorage, AK 99503
Phone: 907-786-3357; Fax: 907-786-3976
E-mail: George_Constantio@fws.gov

William L. Kirk, Biologist/Botanist
U.S. Fish and Wildlife Service, Refuges
1011 E. Tudor Rd.
Anchorage, AK 99503
Phone: 907-786-3391; Fax: 907-786-3976
E-mail: Bill_Kirk@fws.gov

Stephen Talbot, Invasive Plants
U.S. Fish and Wildlife Service, Refuges
1011 E. Tudor Rd.
Anchorage, AK 99503
Phone: 907-786-3381; Fax: 907-786-3976
E-mail: Stephen_Talbot@fws.gov

Sue Detwilder, Regional NIS Coordinator
U.S. Fish and Wildlife Service, Ecological
Services
1011 E. Tudor Rd.
Anchorage, AK 99503
Phone: 907-786-3868; Fax: 907-786-3350
E-mail: Sue_Detwiler@fws.gov

** Primary Integrated Pest Management Coordination Contact
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