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Black Flies

• In the early 1970’s, residents in the 
communities of Laughlin  and Bullhead 
City  complained about black flies.

• Initial Studies of S. vittatum were 
conducted by Mulla and Lacey in 1976 
and 1977 in a cooperative effort with Clark 
County Vector Control. 

• Larval and adult surveys were undertaken 
to determine the extent of black fly 
populations.



http://orc.ncf.ca/blackflies.html



Mosquitoes

• Adults concentrate in the brightly lit parks with 
wet grass, have a huge impact on sport tourism.

• The primary species in the recreational parks is 
Psorophera columbiae, the rice field mosquito.

• Aggressive species
• Aedes vexans

• Culex tarsalis

• Larvae not present in any of the large retention 
areas.

• Larvae found in pockets of water in the heavily 
irrigated grass fields.









Psorophera columbiae







Control Measures
• Altosid/Natular in the sports fields 
• Larvicide briquets outside the agricultural gates 
• Larvicide applied via backpack spreaders in certain 

fields 
– VectoLex
– Altosid XRG
– Natular

• Aerial application of adulticide following hatch
– Deltagard
– Duet
– Fyfanon

• Fogging of sport fields











- The distribution of Smicridea fasciatella 



A Unique Problem
• Caddisflies are rarely a nuisance, so no 

products have been labeled for caddisfly 
control.

• Adult spray is ineffective and hazardous to 
the environment.

• Most existing larvicides are toxic to 
everything in the river.

• This insect is considered by most to be 
“harmless”, a part of the “sacred” EPT group. 
Used as an ecological indicator.

• This area has endangered native species.



Contributing Factors

• Davis Dam Completion- 1951

• Black Fly Suppression Program- 1986

• Quagga Mussel Introduction- 2007

• Koi Herpes Virus- 2009

• Willow Beach Fishery- 2013

• Other Factors

– Bats, Swallows, Effluent, Bed Stabilization, Water 

Temperature, Climate, Unknowns







Willow Beach
• ˜80,000 catchable trout/year max

• (2009-2012)-24,000 trout/year

• (2013)- 12,000 trout





Initial Plan
• Adult traps along river to monitor population

• Coordination with Game and Fish and PAD for 
trout stocking (F&W- 45,000, PAD- 35,000)

• Evaluation of Black Fly Program

• Larval Sampling

• Repellent Testing

• Fish Gut Analysis

• Pheromone Testing

• Light Trap Testing

• Sex Ratio Analysis

• Extensive Literature Review

• Consultation with Expert Scientists
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• 63 larvae/ft2 at Rotary

• 115 larvae/ft2 at Riverfront Dr.

• 48 larvae/ft2 near Harrah’s

• 179 larvae/ft2 at Davis Camp Boat 

Launch 

• 78 larvae/ft2 at Davis Camp Beach

• Millersville University students sorting 

samples by instar

Larval Sampling

Values in RED have a majority of Hydroptilid larvae. 





1.1.  Diatom

1. Diatoma vulgaris 2. Diatoma chain(girdle view)  3.Diatoma tenuis  
4. Staurosira construens

5. Staurosirella pinnata 6.Cymbopleura infirma 7. Achnanthidium sp.  
8.  Cymbella affinis
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Caddisfly Projects
• Life history of Smicridea fasciatella

• Work with Arizona Game and Fish and U.S. Fish and Wildlife 
on trout stocking. Seek other fish options.

• Add substrate to river for trout

• Partial recovery of black fly populations

• Extensive larval sampling 

• Fish stomach analysis 
– carp, striped bass, trout

• Light traps + Pheromones (interrupt mating)

• Water quality research (nutrients)
– Nutrients↑, Caddisfly↑

– Pollution↓, Caddisfly ↑

• Dam release modification?

• Research other microbials + IGRs that can be used for control 
(time consuming)

• Research with USGS + F&W



Trout Considerations

• More catchable trout 
added now than ever 
(110,000 this FY)

• Rainbow trout eat all 
life stages of the 
caddisfly

• Excess fish add 
nutrients to the river, 
could exacerbate the 
problem

• Consultation with F&W





Flow Management



Diflubenzuron?

• Levels as low as 2.5 PPB could reduce caddisflies

• Considered “Practically non-toxic” to fish

• Toxic to all invertebrates

• Special use permit would be required

• Affordable





Homeowner Actions

• Large fans

• Light traps

• Reduce vegetation

• Outdoor lighting

• Screen porch













Research Agenda- Multipronged Approach

1) Light Trap 
Rationale: Control 
- Color scheme 
- Sticky trap color 
- UV light trap w/w-out fans 

o Protocol for Doug 
o 4 nights both lights v. 4 lights uv light only 

▪ comparison of light competition 
 

2) Pheromone research (in earnest) 
Rationale: Increase trapping efficacy 
-     Whole body homogenates for males and females 
-     Test trapping efficacy 

 -     Serial dilutions 
              

3) Insecticide 
- Green adulticide (misters, fogging, barrier, repellent) 
- Insecticidal paint 

 
4) Life History Study (include rationales for each) 

A) Adult life span 
B) Adult fecundity 
C) Adult Densities 
D) Oviposition ecology 

  - Rationale: Hydropeaking effects 
- Where do caddisflies oviposit 
- When do they oviposit (spring/fall – evening) 
- Egg mass density 
- Microhabitat characterization 
- Sampling of dipping individuals  

o Sex, dissect for egg presence  
E) Egg survivorship 
F) Larval growth rates *  
G) Larval densities 
H) Larval distribution – in river 
I) Larval microhabitat characterization 
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“When one tugs at a single thing in nature, one finds it 

attached to the rest of the world.” --- John Muir

Questions?


