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Background: The importance of animal pollinators

• 90% of the worlds 
flowering plants

• 87 out of 115 main global 
food crops rely on 
pollinators 

• over $195 billion per year 
in ecosystem services 
globally

Images: BioRender

Presenter Notes
Presentation Notes
There are many types of pollinators including birds, bats, moths, butterflies, bees, flies, and beetles. They pollinate 90% of the worlds flowering plants,87 out of 115 major food crops rely on pollinatorsThey provide over 195 billion per year in ecosystem services globallyPollinators are very important to biodiversity and humans, but unfortunately we’ve seen a lot of declines in pollinator populations in recent years due to many factors



Critical resources for bees

Flowering plants Cavities in bare ground, pithy 
stems, wood and more!

Food Nesting

Presenter Notes
Presentation Notes
Pollinators are so important to our food systems, but they also need food and nesting habitat to liveThey get food from flowering plants 83% of pollinators nest in the ground, but others use cavities in stems or wood for nestsland management can have a really big impact on these resources



Shaded Fuel Break

Fire Management for Fuels

Presenter Notes
Presentation Notes
One type of management is the use of fuelbreaks for fire managementRemoval of trees, shrubs and logsLow density of trees in fuelbreak for access and to slow the spread of fire



Impacts of Fuel Breaks on Bees

Images: The Noun Project, PhyloPic

Presenter Notes
Presentation Notes
Previous studies show that open areas support bees, and that bee abundance decreased in closed canopiesThinning trees leads to more lightRemoval of shrubs and logs leads to more bare ground and all of this leaves us with more floral and nesting resources



Hypotheses

H1: Floral resources will be affected by 
environmental changes from fuel break 
treatments.

H2: Bee abundance and richness will be 
affected by fuel break treatments.

Presenter Notes
Presentation Notes
So based on this, our hypotheses are that 



Prediction 1: Floral resources will be more abundant in treatment
sites with lower canopy cover and less abundant in reference sites
with higher canopy cover

Treatment Reference

Floral 
abundance

Presenter Notes
Presentation Notes
Removal of canopy cover supports more floral resources. We predicted that floral resources would be more abundant in treatment sites with lower canopy cover and less abundant in reference sites with higher canopy cover



Prediction 2: There will be higher bee abundance in fuel break
treatments relative to reference sites

Bee Abundance

Treatment Reference

Presenter Notes
Presentation Notes
Similarly, since bee abundance often increases with more floral resources, we predicted that more bees would be captured in treated sites than reference sites 



Study Area: Northern California, Cascades Eco-Region

Redding

Presenter Notes
Presentation Notes
Our sites are in northern California on privately owned forests, these are dry mixed conifer forests with cool wet winters and warm dry summersPerfect fire conditions, plus there are high winds, low humidity, invasive grasses, fire suppression, and lightning strikes



Site Selection: 36 sites

Site1 km

Recent 
burns

2 km

Recent
logging 

Presenter Notes
Presentation Notes
I selected sites by setting up buffers to exclude burns and any current or previous logging in the last 10 years All sites were also along forest roads



Fuel BreakReference

Presenter Notes
Presentation Notes
Reference sites have more flowering shrubs and higher canopy coverFuel breaks were much more open and generally contained more smaller forbs 



Untreated mature 
stand

Untreated mature 
stand

Blue vane 
trap

Bee pan 
traps

Not to scale!

At least 25 
m apart

Site Center

Netting and 
floral transect
(3 x 15 m)

We sampled bees in fuel breaks and reference sites during summer 2023-2024

Presenter Notes
Presentation Notes
We sampled using active and passive trapping methods4 transectsNetting - 15 min per transect for bees (2 hr total) Trapping - 12 pan traps, 4 blue vane trapsFloral resources



 

Bee sampling methods

Hand Netting Blue Vane Traps Pan Traps

Presenter Notes
Presentation Notes
Hand netted bees off flowersChecked for species of concern including the western bumble bee (Bombus occidentalis)Queens were released after taking photos to minimize impacts on colony 



Quantifying floral resources: Bee food!

Presenter Notes
Presentation Notes
We identified all flowering plants to species level when we couldAlso estimated the number of blooms for each species 



Vegetation survey:

• Canopy cover

• Shrub cover 

• Nesting resources
-Bare ground
-Woody debris



Specimen Processing

Image: Jane O’ Sullivan

Presenter Notes
Presentation Notes
We pinned specimens in the lab and sent them to our taxonomist in Utah for ID



Treatment may affect abundance of bees, flies and wasps 

Presenter Notes
Presentation Notes
Overall numbers of specimens 2023: 13,969 specimens 2024: 6,674  specimens



Bloom Density was higher in Fuel breaks relative to Reference sites

Presenter Notes
Presentation Notes
Unlike bees, we can ID flowers in the field 2024 was a dry year which impacted flowers and bees



Broader impacts:  Key Takeaway:
Fuel breaks 
appear to 
influence 
pollinator 

communities  

Presenter Notes
Presentation Notes
As the need for management of both fire and bee species of concern increases, This information will help managers of dry forests create impact native bee habitat and populations
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