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• Regional travelling crew

• Support Multiple NPS 
Units

• Interagency partnerships

• USFWS, BLM, BOR

• US Forest Service

• Southern NV Water 
Authority 

• Clark County, NV



Native Plant Recovery Following  
Invasive Woody Perennial  

Removal





Diurnal Ground Water Fluctuations



Study Site: Sacatone Spring, NV
Lake Mead NRA
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Sugarloaf Spring, AZ Restoration



How Does Recovery Occur?

• Eliminate the direct competition

• Soil moisture increases

– allows for native plant regeneration/recruitment

– provides for active revegetation..seeding, 
transplanting, pole planting

• Follow up monitoring and maintenance is 
critical for first 2-3 years



How long does it take and what plants 
come in?

• Depends on seed source plants available on 
site

• Dependent on precipitation, floods, timing

• Recommend active revegetation if trying to 
create a specific desirable habitat

– within the first 1-2 growing seasons following 
removal

– intervention window due to aggressive colonizers 
like cattail, quail bush, salt bush and arrowweed



Site Recovery

• Some places may need help to recover  
(tamarisk dominated sites)

• Mixed sites generally recovery naturally

• Vegetation transition processes can begin if 
tamarisk is kept out



Go with what the site is capable of…. Site 
potential

• Remnant species can help/ historical info

• Many high terrace sites (drier) may convert to  
more xeric: upland shrub, salt bush, quail 
bush, mesquite or grasslands

• Other places may choose to create desirable 
or “enhance” the vegetation community



Know your site

• Desirable species

• Soil type

• Hydrology

• History

• Disturbance regime



How to achieve your goal

• Apply effective methods

• Be Persistent

• Adapt 

• Monitor 

• Expect variable results 

• Experiment

• Be Patient



Site Recovery/Restoration

• Passive

• Active

• Site Potential

– Soil/moisture

– Hydrology

– Post treatment WX 
Precip/Floods

• Grazers/beavers



Restoration Active vs Passive 

• Transplanting 

– Rooted 

– Cuttings

– Deep hole container planting

• Seeding

• Supplemental Irrigation

– Avoid sprinklers

• Selective Targeted watering



Active Revegetation

• Get control of weeds first 
then revegetate

• After revegetation occurs 
make sure to increase 
survey of weeds to detect 
early to reduce potential 
weed control impacts

• Selectively treat 
weeds/spot treatment or 
handpull adjacent to 
transplants

• Use plant 
exclosures/shelters



Irrigation Plumbing 



Create native propagule “Islands” 

• Restorable areas

• Small % of total area

• More cost 
effective/prohibited

• Hydrology

• Soils

• Sustainable



Site Selection
• Amount of native plants/ percent cover, pre-

existing on site 

• Disturbance history & current regime

– Flood frequency, stream cross cut elevation

– Low or high terrace

– Wildfire potential

• Hydrology

– Depth to ground water

– Depth to moist soil/capillary rise

– Soil type/texture/chemistry 



Active Restoration

• Objective based
– Wildlife habitat/species specific

– Erosion control

– Water yield

– Aesthetics

• May be driven by funding source

• Reduce further weed establishment 

• Challenging/Costly



Advantages of Active Restoration

• Rewarding and Favorable
• Provides Competition/more resistent to weeds
• Steer trajectory
• Faster
• Leap frog mother nature
• If it fails you still have natural recovery to fall back on 

(if you applied minimum impact) 



Go with what the site is capable of…. 
Under current conditions

• Remnant species can 
help/ historical info

• Many high terrace sites 
(drier and saltier) may 
convert to quail bush, 
halophytic communities 
mesquite, grasslands or 
even uplands



Site Recovery

• Some places may need help to recover  
(tamarisk dominated sites)

• Mixed native sites readily recover naturally

• Recovery can be challenging 

– High salinity

– Lack of precip or flooding (post treatment)

– Previously disturbed/site history, seed bank

• Be patient, many sites took years to 
become degraded, so expect years to 
recover



Restoration

• Results primarily dependent upon post 
treatment precipitation and flood timing

• Pre-existing seed bank

• Propagule proximity



Passive Restoration

• Monitor priority weeds 
during early years while the 
site is vulnerable/critical 
during the first 2-3 years 
post disturbance

• Survey, treat and monitor 
weeds in adjacent areas to 
create a buffer around your 
restoration in process areas

• Survey after nearby 
disturbance events (floods, 
fires, adjacent disturbances, 
etc.)



Advantages of Passive Restoration

• Less expensive

• Natural recovery trajectory

• More sustainable

• Nature knows best

• May be more resilient 

• Not forcing a square peg in a round hole



Passive Restoration/Natural Recovery

• Control the weeds first

• Maintain the site/retreatment

• Low impact selective methods

• Stop the human caused disturbance

• Pick your battles wisely (prioritize species)

• Allow for natural recovery

• Monitor 



Site Photos

• Canyon De Chelly NM, AZ

• Hubbell Trading Post NHS, AZ

• Virgin River, NV













Vegetation Responses following 
treatments

• Canyon De Chelly National Monument, AZ

• Hubbell Trading Post NHS, Ganado Wash, AZ

• Virgin River, NV (Clark County and BLM)
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Russian Olive: Elaeagnus angustifolia

• Tributaries  of the 
Colorado Plateau

• Expanding on the main 
stem

• Seeds : round small 
marbles

• Slower spread

• Upper River, Colorado 
Plateau

• Upper Virgin River



Deep hole planting



Plant Exclosures



Watering
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Four Year Post Treatment



Tamarisk stumps

Cottonwood Regeneration   
Second Year Post Treatment



Five Years

Post 
Treatment



How Does Recovery Occur?

• Eliminate the direct competition

• Soil moisture increases

– from removal of tamarisk

– allows for native plant 
regeneration/recruitment

– provides for active 
revegetation, seeding, 
transplanting, pole planting

• Tamarisk and other weed control, 
monitoring and maintenance is 
important for first 2-3 years



How long does it take and what plants 
come in?

• Depends on seed source plants available on 
site/Seed bank 

• Dependent on precipitation, floods, timing

• Recommend active revegetation if trying to create 
a specific desirable habitat

– act within the first 1-2 growing seasons 
following removal

• Russian thistle, kochia and bassia can be 
problematic




