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Ecosystem Services

Provisioning Services
* Food, raw materials, fresh water, medicinal resources

Regulating Services

e 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

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

Cultural Services

e Recreation (mental & physical health), tourism, aesthetic
appreciation and inspiration for culture, art, and design,
spiritual experience
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Restoration as Assisted Succession — Western US



Why Insects?

* |nsects are the most diverse and abundant
animals on Earth

* Insects are wildlife
* Insects provide more ecosystem services
than other animals
e Pollination services
e Food sources for higher trophic levels

e ~“96% of terrestrial birds rear their
young solely or primarily on
insects

Nutrient Cycling
Biological Control
Genetic Diversity

* |nsects can be used as indicators of a
functional ecosystem




Information about Insects from previous literature

e Plant-vigor hypothesis (Price 1991)
e Mass-flowering hypothesis (Westphal et al. 2003)

e Many insects avoid terpenoids (produced by old
sagebrush) and very few insect families eat woo
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* First year reclamation seeded e 2-3 year old reclamation seeded

with native, annual forb Rocky predominantly with native,
Mountain bee plant (and other perennial grass species
native species)












Conclusions of
Study

e More insects on reclaimed sites

e Reclaimed sites with flowering plants
contained more insects than reclaimed
sites with only grass

e 12x more pollinators

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

e Limited to late growing season




Follow-up Study

e Jonah Field

e Early season vs. late season blooming flowers

e Early season — mainly yarrow, blue flax,
penstemon species

e Late season — mainly Rocky Mountain bee
plant

e 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

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

e 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



Take Home Message &
Implications

* Insects respond favorably to reclamation efforts
when:

* Native plants become established

e Native flowering plants are abundant

e Utilizing diverse seed mixes, especially those
which contain flowering plants blooming
throughout the growing season, not only has
potential to improve vegetation diversity, but
also has positive benefits on insect/pollinator
diversity and it is likely to benefit higher trophic
levels

* 96% of terrestrial birds rear their young solely or
primarily on insect protein

* |nsects beneficial to other wildlife

» Establishing plant-pollinator interactions is of utmost
important to reclamation and likely can benefit
surrounding areas

e ESG calls for diversity

* |nsects, the most abundant and diverse animals on
Earth, are a low-hanging fruit



Next Steps

e Can we use this data to improve reclamation practices for endangered
species and wildlife?

Bertuol-Garcia, Ladoucuer, Brudvig, Laughlin,
Munson, Davies, Svejcar, Shackelford — Testing
the hierarchy of predictability in grassland
restoration across a gradient of
environmental severity



Sage-grouse Diet
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Forss
Common Yarrow (Achillea millifolinum) 1 20 o 14 8 22 2 29 r 16 218
Mountain Dandelion (Agoseris sp.) 2 11 tr 2
Loco (Astragalus convallarius) 25 75 10 80 1 29 5 33 12 57 o 33 641
Sego Lily (Calochortus macrocarpus) 3 40 3 29 9 44 23 43 6 16 10 27
Paintedcup (Castilleja angustifolia) 1 25 3 29 1 7
Tapertip Hawksbeard (Crepis acuminata) 25 25 tr 50 14 L 7
Prickly Lettuce (Lactuca serriola) 6 33 tr 16 1 9
ITarkness Gilia (Linanthus harknessii) 45 50 12 25 6 10 o 14 1 22 118
Nuttall Monolepis (Monolepis nuttaliana) tr 14 2 11 1 16 tr 5
Phlox (Phlox longifolia) 2 25 tr 2
Common Dandelion (7Taraxacum officinale) 25 25 48 60 88 100 25 67 27 71 57 81 47 61
Goatsbeard (Tragopogon dubius) 8 40 2 14 27 56 11 71 7 16 11 32
SHRUBS
Big Sagebrush (Artemisia tridentata) 1 40 1 14 6 22 11 14 14 50 820
Threetip Sagebrush (4. tripartita) 1 14 1 14 tr 5
Lanceleaf Rabbitbrush (Chrysothamnus
viscidiflorus var. lanceolatus) 1 29 tr 5
TOTAL PLANT VOLUME 48 75 90 100 14 50 77 100 98 100 93 100 91 100 85 100 89 95
InskcTs
Ants (Formicidae) 575 3 75 w100 4 8 1 86 2 78 2 86 12 100 4 84
Leaf Beetles (Chrysomelidae) tr 40 2 56 2 43 2 16 125
Ladybird Beetles (Coccincllidae) I 25 tr 50 1 60 tr 14 o 22 o 14 twr 33 tr 25
Weevils (Curculionidae) tr 50 1 60 tr 14 tr 14
Lamellicorn Beetles (Scarabeidae) 45 25 5 25 1 40 1 14 1 22 116
Darkling Beetles (Tenebrionidae) 120 tr 2
Beetle Larvac 2925 tr 25 tr 50 11 40 tr 14 1 88 o 29 o 50 2 32
Grasshoppers (Locustidae) tr 11 5 29 tr 16 1 9
Lace Bugs (Tingidae) 1 20 tr 2
Eruciform Larvae 3 20 tr 2
TOTAL INSECT VOLUME 52 75 10 100 88 100 23 80 2 86 7 78 9100 15 100 11 89

Klebenow & Grey, 1968 —
Food Habits of the Juvenile
Sage-grouse
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