INTRODUCTION

While honeybees (Apis mellifera) are well-known to the general
public, native solitary bees remain less familiar. The roughly 1,600
species of bees native to California play a vital role in pollination and
ecosystem health[2]. While non-native pollinators, such as 4. mellifera,
can benefit an ecosystem where native pollinator populations are on the
decline, native bees are generally best suited to pollinate the native
plants that they have co-evolved with|[1,3].

However, research on these bees along the
west coast is notably less advanced compared to
other regions|[2]. Developing a comprehensive
database of native bees and their tloral hosts
can significantly enhance our understandingof '~ " ' """ .
biodiversity in both urban and natural settings. stphanic A

Pepperwood Preserve is a 3,200-acre nature preserve located in
Sonoma county. While the preserve is home to ongoing research, its
insect biodiversity is relatively understudied. The preserve is an
important view into the ecology of the broader Sonoma county area and
can data collected there can help inform how to better maintain
ecosystems in natural and urban areas.

As urbanization progresses, it is crucial to make informed decisions to
mitigate its ecological impacts|[2]. This data is instrumental in tracking
trends over time, identifying key floral resources for specific bee genera,
and guiding strategies to bolster biodiversity in urban landscapes. By
providing actionable insights into which floral hosts best support native
bees, this information can be valuable not only for researchers but also
for urban planners and conservationists seeking to promote ecological
sustainability with locally applicable data.

METHODS

Sampling occurred at Pepperwood Preserve between February-May
of 2024, and April of 2025; collection is still ongoing for this year.
Sampling was done across 3 different sites within Pepperwood, all
consisting of mixed flora grassland, both open and wooded. One site
contained a shallow pond habitat. 2,

Weather conditions for sampling were low
wind, mostly sunny, and above 65°F. Apis
mellifera were avoided during collection due to

being non-native. Native Bombus spp. were also
not collected, due to the endangered status.

Andrena sp. Bombus sp. on Eschscholzia californica

Actively pollinating bees were observed,
collected by aerial netting and transferred to
ethyl acetate Kill jars. Bees were frozen for at
least 24 hours before being pinned and
identified to genus level using Michener et al.
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RESULTS

46 bees were collected in
2024 from Feb-May anc
39 bees were collected n
2025 in April. The
2024/2025 ratios of bee
genera are similar, with 7
genera observed both
years.

82.6% and 84.6% of
recorded floral hosts were T
native to California in .
2024 and 2025
respectively. Overall, more | . ... <undin2024
floral hosts were observed —
in 2025 than the year st
prior. Eucera

Bee genera present in: Ostia

2025, but not 2024: Bl

- Panurginus spp.

- Dufourea spp.

2024, but not 2025:

- Nomada spp.

- Ceratina spp.

Genera found in 2025

Lasioglossum Eucera

Dufourea Panurginus

Osmia
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Lasioglossum

Andrena

2024 Pepperwood: Floral host to bee genera connections

Andrena spp. is the most
abundant bee genus
across both years; in 2024
they mainly visited
Ranunculus occidentalis,
but in 2025, their
visitation IS more diverse,
with Lomatum
utriculatum having a
greater share. In 2024,
this flower was only
represented once across
all bee genera.

Ranunculus occidentalis 24

2025 Pepperwood: Floral host to bee genera connections

Ranunculus occidentalis
© gwhetham

note: floral hosts appearing only once have been grouped into “other” category Lomatum utriculatum

DISCUSSION

Collection for 2025 is still ongoing but preliminary results show that the
proportions of different bee genera found at pepperwood have not
changed significantly from 2024 to 2025. There are some differences in
genera found, but data over several years will help establish the
different populations that inhabit the area. Similar diversity in both
native bee populations between 2024/2025 indicates a stable habitat
within the Pepperwood locality between collections seasons.
Ranunculus occidentalis was recorded as a floral host less often in 2025
than in 2024, however, this could be due to increased sampling of
additional plant species at one sampling site, the Bechtel house in 2025.
It could also be due to an increase in floral diversity across sites in 2025
due to other factors such as weather or grazing. Overall 2025 had a
greater variation in bee-flower connections, due to the greater number
of observed floral hosts. Across years, 83.6% plant hosts were native.
Comparing this data (from a site with mostly native floral species) to
collections from urban gardens (with a higher proportion of
non-natives) could indicate which bees in the area are most vulnerable
to habitat loss and would benefit from native landscaping in urban
areas. Utilizing the data on floral host and bee connections, further
research can explore specialist relationships due to coevolution, and the

structural functions that facilitate them.
AsS the collection of bees found at the

Pepperwood Preserve grows, data can be

used to track changes from year to year and
identify important floral hosts at the preserve.
The information can be used to make informed
ecological decisions both in preserving natural
spaces and encouraging biodiversity in urban
areas with locally specific guidelines.

A native bee on E. californica (california
poppy)
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