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Lees Ferry Food Web

From Cross and 
others, 2011

Mudsnails
usurping
lots of energy

Midges and 
blackflies key 
prey items for 
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Midges and 
blackflies only 
aquatic insects 
present



Controlled flood (HFE) released in 
March 2008

http://www.gcmrc.gov/discharge_qw_sediment/station/GCDAMP/09380000



2008 Controlled Flood Enhanced the 
Invertebrate Prey Base

From Cross and 
others, 2011

Mudsnails, 
worms, and 
scuds declined

Production of 
midges and 
blackflies 
increased

Trout growth and 
numbers 
increased



Drift of preferred prey increased

HFE

Unpublished data, 
subject to change, 

do not cite

Makinster and 
others, 2011



Drift Period of Record

Drift measurements
(n = 208 different days)
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Long term trends in the foodbase
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Long term trends in the foodbase

Minor decrease in 2014
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Long term trends in the foodbase

Weak Increase
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Long term trends in the foodbase

Decrease in 2014
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subject to change, 
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Long term trends in the foodbase

Weak increase in 
2013 and 2014

Unpublished data, 
subject to change, 
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Long term trends in the foodbase

No ChangeSome species trending in 
predicted direction.

But in general, recent HFEs 
have NOT elicited the kind

of foodbase response observed
in 2008

Unpublished data, 
subject to change, 

do not cite



Maybe Fall Floods Don’t Change 
Habitat?

Habitat for 
Non-Insect

Habitat for 
Insects



New Method For Quantifying Primary 
Production (aka Habitat) 
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Macrophytes are resistant/resilient to Fall Disturbance

1) Spring timed floods might help

Spring floods hit mudsnails
shortly after reproduction 

thereby eliminating the year 
class?
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What about foodbase response to controlled floods on 
other rivers?  
River Spöl in Switzerland/Italy

-22 floods in 10 years

Robinson 2012, Ecological Applications



Foodbase response to flood regime 
on River Spöl
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Spring floods hit mudsnails
shortly after reproduction 

thereby eliminating the year 
class?

Mayflies            vs.         Gammarus/Midges

Foodbase
took 8 years 

to 
equilibrate

Robinson 2012, Ecological Applications



Conclusions
1) Spring floods are different than Fall floods

-macrophytes and non-insects more 
resistant/resilient to disturbance in fall

2) Repeated Fall floods may nevertheless shift 
foodbase to new equilibrium
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