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Ecosystem Services and 
Insects
• Provisioning Services

• Food, raw materials, fresh water, medicinal resources

• Regulating Services

• Local climate and air quality, carbon sequestration and storage, 
moderation of extreme events, waste-water treatment, erosion 
control/soil fertility, pollination, biological control

• Habitat or Supporting Services

• Habitat for species (food, shelter, water), maintenance of 
genetic diversity (high species diversity often means high 
genetic diversity), nutrient cycling

• Cultural Services

• Recreation (mental & physical health), tourism, aesthetic 
appreciation and inspiration for culture, art, and design, spiritual 
experience

www.teebweb.org



Habitat fragmentation per se – habitat 
fragmentation independent of habitat loss







Information about Insects from previous literature
• Plant-vigor hypothesis (Price 1991) 
• Mass-flowering hypothesis (Westphal et al. 2003) 
• Many insects avoid terpenoids (produced by old 

sagebrush) and very few insect families eat wood
• Not much is known about wild pollinators in 

rangelands (Harmon 2011)
• Estimated >75% of plants require or benefit from 

insect pollinators in rangelands



Restoration as Assisted Succession – Western US
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Example of a dashboard from Jonah (200 sites)



Reframing native, non-native, invasive

• Contributors – those plants which provide positive benefits to the terrestrial food web

• Non-contributors – those plants which provide little benefits to the terrestrial food web

• Detractors – those plants which do not provide benefits to the terrestrial food web and 
also disrupt native ecosystems











• First year reclamation seeded 
with native, annual forb Rocky 
Mountain bee plant (and other 
native species)

• 2-3 year old reclamation 
seeded predominantly with 
native, perennial grass species









Conclusions of Study

• More insects on reclaimed sites

• Reclaimed sites with flowering plants 
contained more insects than reclaimed sites 
with only grass
• 12x more pollinators

• More insects in reference areas adjacent to 
reclaimed sites with flowers than sites with 
grass

• Limited to late growing season



• Jonah Field

• Early season vs. late season blooming flowers
• Early season – mainly yarrow, blue flax, 

penstemon species
• Late season – mainly Rocky Mountain bee 

plant

• Do early season reclamation sites with 
flowering plants contain more insects than 
reference areas?

• Do late season reclamation sites with flowering 
plants contain more insects than reference 
areas?







Conclusions

• Early season reclamation sites 
contained 2.82x more insects than 
reference areas

• Late season reclamation sites 
contained 21.45x more insects than 
reference areas

• More insect abundance in late season, 
though insect diversity was 
comparable across study times













Summary 
Stats
• A total of 2036 individual insects 

representing 270 species from 71 
families across 11 orders were 
identified across this study. A 
total of 1557 individuals (76.5%) 
were found on reclamation sites, 
whereas 479 (23.5%) were found 
in reference areas across the 
entire study. A total of 233 
species (86.3% of total) were 
found on reclamation sites, 
whereas 121 species (44.8% of 
total) were found in reference 
areas across the entire study. A 
total of 67 families (94.4% of 
total) were found on reclamation 
sites, whereas 45 families (63.4% 
of total) were found in reference 
areas across the entire study.



What’s going on across the pipeline?







Conclusions

• Estabishing diverse, native vegetation communities on well pads and pipeline ROWs 
may have many benefits
• Increased native plant propagules throughout the landscape
• Increased terrestrial insect abundance
• More functional and resilient ecosystems

• We are doing this at 7000-8000 feet, with little precipitation and devoid a growing 
season…. Just imagine if others took note!
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