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Southwest Riparian areas: Important 
for birds



Hydrological changes

Reduces recruitment of native 
vegetation

Promotes non-native recruitment



Tamarisk (Tamarix spp.)

• Widespread – 3rd most dominate woody plant 
in southwest riparian areas (Friedman et al. 
2005)



Tamarisk covers ~1.5 million acres

Habitat suitability



Tamarisk-obligate insects in the Southwest

Foliage feeder

Tamarisk beetle

Phloem feeder

Leafhopper

Eats shoot tips

Weevil





Effect of defoliation

Before After

Hultine et al. 2015



Dramatic large-scale defoliation

Can occur rapidly –
within a season



Possible effects of biocontrol
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Study Area
Virgin River

Mesquite, NV

Beaver Dam, AZ

Desert Springs, AZ

Gold Butte, NV

Big Bend, AZ

Gold butte

(2)

Mormon Mesa 

(2)

Big 

Bend 

(2)

(2)



Native-dominated site (n=3) 
(~50-75% native)



Native-dominated site
Defoliated tamarisk site (n=5)

(~75% tamarisk)



Dead tamarisk site (n=3)
(>90% presumed dead tamarisk)



How do birds respond to tamarisk 
biocontrol?

• 2 point count visits in 2013 and 2014 each

• 6 points per site

• 0500-1100, low wind, no rain

• quantified the % tamarisk biocontrol

• quantified species compositions based on 
presence/absence

• calculated species richness 

• modeled bird densities in Distance package (R)
– Yellow warbler, blue-gray gnatcatcher, Lucy’s 

warbler, Bewick’s wren
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Richness declines in biocontrol-
affected habitat
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Different responses to biocontrol
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How do birds respond to tamarisk 
biocontrol?

1. Species composition differed by habitat

2. Species richness declined

3. Densities were different

• What are the mechanisms behind these results?
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Mahoney et al. 2017 
Biological Inv.
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hopper

OtherLarvae

Available
Diet

Weevil TLB L. 
hopper

OtherLarvae

Selection for weevils, leaf hoppers and 
“other” prey
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Temperature increases
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Humidity decreases

20

25

30

35

25

27

29

31

0.1 0.3 0.5 0.7 0.9

R
el

at
iv

e 
h

u
m

id
it

y 
(%

)

Te
m

p
er

at
u

re
 (

°C
)

% tamarisk biocontrol

Temperature: R2 = 0.75, p = 0.007
Relative humidity: R2 = 0.67, p = 0.01



Nesting behavior may predict response



Management implications

• Bird species respond differently to 
biocontrol
– Surprising result, possibly because of 

microclimate

• Tamarisk biocontrol may change 
community structure
– Changes in relative abundance
– Extirpation of species in affected areas

• Stress the need for rapid restoration
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