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Study question:
How do bee traits vary in
response to urbanization?

The Importance of Urban Ecology
• The world is becoming increasingly urban as shown at
left (Sanderson 2009).
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• Yet most ecological studies have focused on
"wildlands", which are disappearing
• We still don't know if urban areas "break ecological
rules" based on studies of these wild areas

We addressed this question by evaluating:
• Bee weight
• Temperature & humidity
• Differences between traits and
environmental conditions in cities vs.
desert wildlands

• We do know that cities are warmer & drier than
surrounding wildlands, as measured by Urban Heat
Index (UHI) (Imhoff et al., 2010)

Methods
Collecting

Traits associated with urbanization

• Thermal tolerance biased towards hot conditions created by
cities
Specimens collected in “bee traps” (left) set in 3 urban
sites (EG, Durand, Menaul) and 2 desert wildlands sites
(GD, BB
Used i-buttons (right) to track temperature and
humidity.

•
•

During the day, desert cities are cooler than wildlands

↓

Drying

• At night, cities do not cool down, so they are hotter
than desert wildlands
Fig 4: Albuquerque, NM (top) (“The
Official Website for Albuquerque,
New Mexico Tourism | Visit
Albuquerque,” n.d.) vs surrounding
wildlands (bottom)

•

Desert cities more humid than wildlands

Responses of desert bees to urbanization
• Diet – homogenization of plant life causes species which feed on
multiple generalist plants like dandelions to fare better than species
which feed only on one or two specialist plants like orchids

Fig 5: a generalist
bee feeds on a
dandelion (Katy,
2019).

Fig 6: a specialist bee
feeds on an orchid
(Sedore, 2018). Note
smaller size.

*

• However, urban sites were significantly
more humid than their wild counterparts (ttest, P<0.05)
• Dieunomia, the largest genus, was most
abundant in urban areas.

• Urban bees were ~ 66% larger than their
rural counterparts.

• Smaller types of animals, but larger individuals

•

• Average daily temperatures did not differ
significantly between desert cities and
wildlands

POMC
Genus/Env

Dieunomia

Caenohalictus

Lasioglossum

Protodufourea

Mexalictus

Desert

18

28

5

2

2

Urban

29

2

6

4

2

• Caenohalictus, nearly the smallest genus,
was most abundant in desert wildlands.

• Generalists are more common than specialists

Cities vs. wildlands in deserts

Results

Boat with specimen (left) placed in drying oven (right) at
70 degrees Celsius for ten minutes

•

• Size – larger due to higher presence of invasive and/or generalist
bumblebees and honeybees

Y

• Mass differences within genera between
habitats are most apparent in Dieunomia
and Mexalictus, both of which were larger in
the desert

*

POMC
*

• The larger average mass of urban bees was
largely due to the prevalence of Dieunomia,
the largest genus on average. This supports
the hypothesis that the larger average size
of urban bees is due to an influx of larger
species.
• Overall, urban sites were associated with
cooler temperatures and larger bees than
desert wildlands

↓

Weighing

• Nesting – cavity-nesting species outnumber ground-nesting species
due to impenetrable surfaces like concrete obscuring the soil
(Hernandez et al., 2009)

Future Directions

• Finish identifying all specimens to the species level

• Identify species-level traits for nesting behavior, feeding preferences, & sociality in order to map
traits.

• Degree of sociality – social bees are more common than solitary
bees because sociality increases species’ adaptability in a rapidly
changing environment like a city (Banaszak-Cibicka and Żmihorski,
2012)
•

Weighed dried specimen to nearest mg

• Broader goal: use this and other current and future data to understand how urbanization influences
traits in important urban animals.
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