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Introduction

*  When and where are bees flying?

* Large, openly available data sets are an
inexpensive & efficient way to observe & track
phenological trends, but not without bias'?

*  Collection efforts (UCSBees3) — 2016 =
passive monthly monitoring (Dec. 2018) &
historic collections from Invertebrate Zoology
Collection (UCSB-1ZC)

*  Functional traits affect seasonal shifts*

*  Flight time could vary on small spatial scales
(i.e. coast/inland)

Goals

* Visualize bee flight patterns in coastal Santa
Barbara, San Luis Obispo, & Ventura counties

* |dentify data gaps

* Create updated species inventories

Methods

*  Chose target 57 species in 5 families based on
species present on Santa Cruz Island (Channel
Islands National Park)

* Download historical (1907-2020) species
occurrence data in 3 coastal CA counties from
digitized collection networks

*  Figures produced in RStudio 1.3
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Results
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patterns in native and non-native bee flight phenology
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Case study:
Bombus vosnesenskii

Co,CA

0 20 40 60 80 100 120

1907 1951 1959 1968 1974 1982 1999 2010 2017
120 Workers

l || Queens ‘
s0
I B Human observation

Preserved specimen

Fion T rcs Thtse U nge oty T s st T T s Tt T T o]

count
©

30
n=44
Males

0 |t -

Worke n=123
jorkers
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec _

Above (Fig. 3-4): B. vosnesenskii observations from

Above (Fig. 1) : Phenological phenogram showing
monthly presence-absence data of the 57 bees
(present and historically) on the Checklist of
Anthophila of Santa Cruz Island®. Right-most column
indicates seasonality of species®. Data from SCAN-Bugs
occurrences in Santa Barbara, San Luis Obispo, and
Ventura counties. Species with n > 300 circled in red.

SCAN-Bugs by year, and from UCSB Collection
season Network separated by Basis of Record (manually-
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= fall fall B. vosnesenskii in 3 coastal CA counties using
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species and taxa that can be collected
passively

*  Male, female & queen flight patterns
are regionally variable

*  Heat maps appropriate for data sets
with higher degrees of completeness

Future areas of focus
Reproducibility of analyses

*  Incorporate GBIF/iDigBio records

U Consistent, organized monitoring
efforts to capture target genera and
fill gaps: Melissodes, Andrena,
Megachile, Eucera, Diadasia, Halictus

* Understand consequences of
seasonal localized shifts in flight time
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