River flooding and its impacts on large-scale biocontrol of
Tamarix along the Virgin River: moving targets and
trajectories
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Habitat

Photo: https://ecos.fws.gov/
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Tamarix ramossissima Diorhabda sp.
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https://www.fort.usgs.gov/sites/default/files/RAM/slide.html
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http://www.tamariskcoalition.org/events/tamarisk-beetle-maps



Biological control

e Defoliation; branch or tree
mortality

e Reduced competition for above
and belowground resources

e changes to litter

e changes to seed supply
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Tamarix ramossissima Diorhabda sp.
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Drivers of riparian vegetation dynamics:

» Biological processes (e.g., succession, herbivory, pathogens)

» Physical processes (e.g., floods, and associated fluvial processes)



Floods

e Drive fluvial processes
> meandering
> widening, narrowing

e sediment deposition, erosion
e create physical disturbance

e moisten sediments

e flush salts

e remove vegetation

e magnitude, frequency,
duration, timing, change

e sequencing of floods

Is important
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Large flood — December 2010

» Peak discharge: 31,000 f3/s (878 m3/s)

» ™~ 20-25 year recurrence interval

Photo: Tom Dudley Photo: Tom Dudley
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Something new

Photo: Tom Dudley Photo: Tom Dudley
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Something new



Something new



Objectives — Virgin River riparian vegetation

1) understand effects of a large flood
2) understand effects of biological control

3) explore interactive effects of flooding and biological control




Biological control — 2010 - 2017

» Effects most pronounced after 2012

» Arrived in 2010, small/moderate effect by late 2012, large
effect by 2014 (Hultine et al. 2015)




Timeline of events and field work

» 2009-2010 — pre-beetle, pre-flood
» 2011-2012 — post-flood, small beetle effect

» 2015 — after large beetle effect
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METHODS

24 transects, 5 reaches, ~60 river km

e transect length between190 and 665 m; extend from upland to channel.

e 2x9m plots every 20m. 511 plots total

e Cover estimated for every species in plots (2010, 2012, 2015, 2017)

*Soil samples collected near each plot in 2010 and in 2012. Analyzed for
electrical conductivity (EC, a measure of salinity), and soil texture (% sand, silt,

and clay).

* Elevation and topographic position of transects and plots measured in 2010
(before flood), 2011 (after flood), and 2015.
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1) Study area, design
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Effects of flood — topographic change

» Plots classified as “erosion”, “deposition”, or “no change”

» 10 cm +/- vertical change
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ffects of flood and biocont




Effects of flood and biocontrol on vegetation cover




All Tamarix plots, absolute cover
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Dense stands of Tamarix, absolute cover
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All Tamarix plots, relative cover
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Where is it going?



Lower

Floodplain Terrace

Floodplain
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More mixed community



Slow recruitment of woody
species in densest stands



Some invasive herbs and grasses



Water use?



“Tamarix evapotranspiration (ET) is much lower than
originally assumed in estimates of potential water savings”



Floods are important

Virgin River at Littlefield, AZ (1929-2016)
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Change in flood magnitude 1965 - 2015

From:https://www.epa.gov/climate-indicators/climate-change-indicators-river-flooding



Change in flood frequency 1965 - 2015

From:https://www.epa.gov/climate-indicators/climate-change-indicators-river-flooding



Summary — Virgin River riparian vegetation

1) understand effects of a large flood
> flood resulted in > 10cm deposition or erosion in half of all
vegetation plots. Sometimes > 3m of topographic change.
> many “erosion” plots were completely re-set and showed
greatest change in vegetation

2) understand effects of biological control
> dramatic reduction in Tamarix cover between 2012-2015
> arrowweed had the greatest increase in cover

3) explore interactive effects of flooding and biological control
> “deposition” plots appear to have tendency for expansion
of arrowweed.
> “erosion” plots show greatest potential for new plant

ity devel t
community developmen ~ ISGS



Unique Interactions
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