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Over 70% of freshwater animals are insects

Dijkstra et al. 2013

Other invertebrates

Mammals

Reptiles

Amphibians

Fish
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Freshwater biodiversity





Patagonia video

Patagonia: 'No Fly Zones’



The Washington Post



76% decline in flying 
insects in protected lands 
in Germany over 27 years.

Hallman et al. 2017



Dewalt et al. 2005; FWS 2019, Stepania et al. 2020; Wagner 2020 

Limited aquatic data data shows strong declines



Declines or extinctions in at least 10 
famous Western trout streams

Stagliano 2010; Birrell et al. 2019; Benzel 2016; Nehring 
et al.  2011; Colburn 1985; Williamson 2021; Vinson 2011

Giant salmonfly declines

Yellowstone

Upper Snake



Where is the action?
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Historical databases
Fraley 1978: MSU Ms Thesis; 1976 
survey of Madison River insects – 5 
sites

DEQ 2006-2014: 3 additional sites 
on the upper River
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Fraley 1978 – a rare historical dataset of insect and environmental data

Insect community data Temperatures, flows, etc.

By comparing datasets, we will identify:

1. Insect status and trends

2. Changes in environmental conditions

3. Drivers of insect declines. 



Fraley 1978 – a rare historical dataset of insect and environmental data

Insect community data Temperatures, flows, etc.

Preliminary data comparisons

• Mean annual water temperature > 1.2 °C since 1977
• 10% decline in mean flow; 57% decline in peak flow


Sheet1

				1977		2021-2023

		Site 3		3.3		5

		Site 4		2.6		4.2

								Index Score		Pollution level		Site		Date

								3.3		Slight pollution		3		1977

								2.6		Non-impaired		4		1977

								5.0		Fairly significant pollution		3		2022

								4.2		Moderate pollution		4		2022







We need your knowledge

Questionnaire: salmonflyproject.org/citizen-science

Insect declines?

Where?

What species? 

Potential causes?
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Changes in hatch 
timing?



Streams warming ~ 0.5 °F per decade

Missoulian Angler

Warming temperatures alter 
emergence timing and success



inaturalist.org 

Citizen science supported 
database

>172 million observations

>450,000 species observed



Record observations;
attempt to identify

Share on iNaturalist.org Observations validated; 
data used by scientists



Observe the hatch, 
match the hatch, 

save the hatch
• Distribution models
• Population estimates
• Emergence timing
• Angler self-education
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Twelve monitoring programs

Montana: 
Bitterroot
Big Hole
Madison
Yellowstone 
Gallatin
Blackfoot
Rock Creek 

Wyoming: 
Upper Snake

Idaho:
Teton
Big Wood

Oregon:
Deschutes

Utah:
Ogden



Primary goals:

1. Status & trends     2. Drivers     3. Inform management



1) Insect status & trends

Community metrics:
• Population 

densities of 
important species

Benefits:
• Inexpensive; 1/2 

the cost of 
community 
sampling

• ~ $1000 per site, 
including analysis 
& reporting



Warmer 
temperatures

(Temperature loggers)

Dewatering 
levels

(USGS gages & models)

Sedimentation

(Fine sediment surveys)

Nutrient 
pollution

(Nutrient sampling)

2) Drivers of insect declines



All sampling assisted by volunteers

Insect sampling Habitat sampling Preserving samples



Insect ID
Insect ID

Insect ID



Popular media and angling 
magazines

*Resource managers and restoration 
practitioners*

3) Disseminating results to stakeholders
and managers



Monitoring case study

Big Hole River, Montana

Sunrise Fly Shop

Famous for:
• Big browns & bows
• Native cutthroat and 

grayling
• Strong hatches & 

selective trout



Severe trout declines



Severe trout declines

Monitored by MT FWP



Big Hole River Foundation finds declining insects

Average 
decline of 
40%
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Big Hole: Hot and Dewatered

Maximum monthly 
temperatures

• Upper river: 72.1°F
• Middle river: 69.2 °F
• Lower river: 73.25 °F

Summer dewatering 
levels

• Upper river: 52%
• Middle river: 50%
• Lower river: 49%



Percent dewatered (%)

Fewer salmonflies in 
warmer and more 
dewatered reaches

No salmonflies where 
max summer temps > 
75 °F and dewatering 
> 55%



Fewer MD caddis in warmer and 
more dewatered reaches. 

None where max summer temps = 
72 °F and percent dewatering > 

55%

Fewer green drakes in warmer 
reaches

None where mean summer 
temps = 64 °F and max summer 

temps = 75 °F

Green Drakes Mother’s Day Caddis



Twelve current monitoring programs & expanding

Montana: 
Bitterroot
Big Hole
Madison
Yellowstone 
Gallatin
Blackfoot
Rock Creek 

Wyoming: 
Upper Snake

Idaho:
Teton
Big Wood

Oregon:
Deschutes

Utah:
Ogden



Streamlining future monitoring programs through TU-partnerships 

Chapters take the lead
• Appoint ‘Chapter lead’ or 

committee
• Organize training events to learn 

insect and habitat sampling with 
SFP

• Organize volunteers
• Lead insect and habitat sampling
• Send samples/data to SFP



Monitoring 
committee and 
working group

Maggie Heumann, 
Manager of Volunteer Ops



Thank you
Current partners:

Want to support our 
mission? Donate at: 
salmonflyproject.org
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