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Ephemeroptera – mayflies

Plecoptera – stoneflies

Trichoptera – caddisflies



Crown of the Continent

• Highest biodiversity of aquatic insects RM from NM – YK

• Highest known biodiversity of stoneflies from a single site ever recorded

• Many endemic species
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Epeorus grandis 
Cinygmula sp.
Ameletus sp.
Rhithrogena robusta
Epeorus deceptivus
Drunella coloradensis
Drunella doddsi
Oligophlebodes sp.
Epeorus longimanus
Ephemerella infrequens
Serratella tibialis
Drunella grandis

Setvena bradleyi
Zapada columbiana
Magarcys watertoni
Zapada oregonensis 
Vistoka cataractae
Yoraperla brevis
Swetsa sp.
Doddsia occidentalis
Doroneuria theodora
Prostoia besametsa
Zapada cinctipes

Parapsyche elsis
Rhyacophila spp.
Arctopsyche grandis
Hydropsyche cockerelli
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Alpine streams draining snow fields – no fens  = 5 – 18 mmmmg/l-N

Snowfields =    1 – 5 mmmmg/l-N

NITRATE   NITROGEN



Alpine fens & meadows - at 
springheads nitrate = 100 – 250 mg/l-N  

Alpine springbrooks ~ 100 m 
below springhead  
consistently 30 – 40% less 
than at springhead; during 
mid-summer 80% less 



Allomyia
bifosa

Phenacomys intermedius





Alluvial floodplains are 
the BioDiversity and 

Production “hotspots” 
across the CCE



Floodplain function is 
maintained over time by 
the natural dynamics of 
river hydro-geomorphic 

processes and a           
Shifting Habitat Mosaic.

















Whited et al. 2007 [Ecology]
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Preferential Flow Path as Habitat

Bimodal Gravel: 
well sorted pebbles to cobbles, 
fining upward sequence. 

Open Framework Gravel: 
upward fining well sorted material

Gravel 
Couplets

5”
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Drunella doddsi 
Pre-emergence 
Size Comparison
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Relative Abundances of 
Macroinvertebrates
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Slides of hypogean fauna



Slides of hypogean fauna

Stanford and Gaufin 1975; Stanford and Ward 1988



from Stanford 1998









Groundwater 
Pathways

Groundwater 
Pathways



COAL MINING IN THE 
NORTH FORK

COAL MINING IN THE 
NORTH FORK



Transboundary North Fork 
Flathead River









•40 million Tons of medium-grade 
metallurgical coal

•2 million Tons/yr for 20 years

•One 28 ton truck leaving the mine 
site every 8 minutes, 24 hours a day, 
365 days a year, for 20 years

•40 million Tons of medium-grade 
metallurgical coal

•2 million Tons/yr for 20 years

•One 28 ton truck leaving the mine 
site every 8 minutes, 24 hours a day, 
365 days a year, for 20 years





Coal Mountain Mine     
Michele Creek









Michel Cr   vs Flathead R

SULFATES 18X higher (91.3 mg/L vs. 5.1 mg/L)

NITRATES 650X higher (2.6 mg/L vs. 0.004 mg/L)

SELENIUM 57X higher (17.3 mg/L vs. 0.3 mg/L)









P<0.001

Species Totals
Flathead Cks - 74
Michele Ck - 18
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Algal Biomass

P=0.092
Flathead Michele
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P<0.001

Flathead Elk
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Composition of the Order Plecoptera
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Zapada

Sweltsa

Suwallia

Setvena bradleyi

Early Instar

Perlodidae

Perlidae

Nemouridae

Leuctridae

Kogotus

Hesperoperla pacifica

Doroneuria

Claassenia sabulosa

Chloroperlidae



Composition of the Order Trichoptera
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Misc. Pupae

Rhyacophila

Parapsyche elsis

Micrasema

Lepidostomatidae

Hydroptila

Dicosmoecus gilvipes

Brachycentrus
americanus
Arctopsyche grandis



Ephemeroptera

Composition of the Order Ephemeroptera
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Serratella

Rhithrogena

Heptageniidae

Ephemerellidae

Ephemerella

Epeorus

Drunella spinifera

Drunella doddsii

Drunella coloradensis

Cinygmula

Caudatella hystrix

Baetis tricaudatus

Baetis bicaudatus

Baetis

Baetidae

Ameletus

Acentrella
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