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1 white were Calliopsis spp. (81%), Hopilitis spp. (48%) and Osmia spp. (49%). Nomada spp. was the only
 Long-term monitoring studies assume that each sampling event captures a similar percentage of the bee with over 40% of their abundance found in yellow (44%). Bees with over 40% of their abundance
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true local population of the bee species in question. Factors that change the ratio of sampled found in sweep nets were Augochlora pura (57%), Bombus spp. (91%), Hylaeus spp. (80%) and
abundance to true abundance (sampling efficiency) may introduce misleading results in long-term Megachile spp. (65%) (Figure 2).
monitoring studies.
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* P. pruinsoa displayed a strong preference for blue pan traps despite being a specialist for squash flowers
that are yellow-orange (Figure 3).
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« Pan trapping, a common technique for sampling pollinator insects, is effective because the traps mimic
floral resources (Sircom et al., 2018); however, pan traps are often used in conjunction with sweep
netting to achieve a better representation of the pollinator community abundance (Popic et al., 2013).

A. pura showed a steady increase in proportional sweep net capture peaking in 2021 coincident with a
large increase in total abundance. In 2016, only 23% of A. pura were found in sweep nets, which
increased to 75% in 2023 (Figure 4).
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« Changes in the relative frequency in which specific bees are found in different pan trap colors or sweep
netting may reflect changes in bee behavior that may also alter the probability of capture (Leong &
Thorp, 1999).
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Proportional Abundance

« Environmental impact on sample method effectiveness is not widely explored, though some studies
imply a change in sampling efficiency due to environmental factors (Baum et al, 2011; Gerner, 2022).
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» In this study, we analyzed the relative frequency of specific bees being captured in different color pan
traps or sweep netting as an indicator of changing bee behavior that may be associated with different

sampling efficiencies. 3 I I I I
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' ¢ Figure 2: Top 18 most abundant bee genera from 2016-2023 and their proportional abundance found within
h ’ ) pan traps (blue, white, yellow) and sweep net.
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Discussion

| = The different proportions of bees caught in different color pan traps or sweep nets (Figure 2)
demonstrate a wide variety of foraging behaviors and flight patterns amongst different bee genera. This
implies a possible genera or species-specific, behavior-based change in sampling results when using
pan traps or sweep nets.

* P. pruinsoa preference for pan trap color different from preferred flower color suggests that P. pruinsoa
forage in ways different from the expected specialist standard (Hall, 2016). Frequency of P. pruinsoa
found in other pan trap colors is not predictive of changes in pan trap or sweep net abundance.
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c 70% S 70% iy . : : ., .
S S « A. pura’s increase in relative abundance in pan-traps and accompanying jump in actual pan trap
S 60% S 0% abundance demonstrates a link between behavioral changes and sampling results.
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Figure 1: Map of the state of Massachusetts, USA. The present study contains < 0% © 50%  The robustrise in A. pura sweep net abundance with no notable change in pan trap abundance indicates
six wild bee sampling locations within Plymouth County, MA — marked by a red o 1o _g 40% either an increase in sweep net sampling efficiency (over representation of true abundance) or a
. . . u— o] 0 e . . .
star. These six locations range from urban to suburban terrain types. y s S decrease in pan trap efficiency (underrepresentation of true abundance).
Q.
O 30% O 30%
ol o « Bees like A. pura that demonstrate wide swings in between pan trap and sweep net abundance may be
20% 20% harder to accurately track for abundance because results could be skewed by the current foraging or
(09 0% flight pattern behavior.
(o] (o]
0% 0% « Behavioral observations may provide useful predictive variables when building statistical models of wild
e o s 35 50 bee abundance.
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