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Abstract

Bee species all over the world are declining at concerning rates. However, it is good to
see the public rallying behind the “save the bees!” movement even though most efforts from this
movement have been on the conservation of the European honey bees. This is because most
people often associate the honey bee, which is only one of 20,000 known bee species in the
world, to all other bees. Therefore, conservation efforts should be broadened and aimed towards
the many native bee species that can be found locally in North America. In the state of Michigan,
there are over 450 species, and conservation for these species is most effectively catalyzed by
education and outreach, which can bring awareness to these native bee species. What resulted
from these concerns over native bees is the creation of a pollinator garden intended for education
of native bees at Albion College’s Whitehouse Nature Center in Albion, Michigan.

Keywords: Native bees, conservation, education/outreach, pollinator garden



Introduction

Species of bees that are native to North America play many important roles in our
environment, yet it is widely accepted today that many bee populations are declining (Burkle et
al. 2013; Cameron et al. 2011; Goulson et al. 2015). This universal acceptance creates a sense of

"’

urgency and importance about bees, like the “save the bees!” movement that many people have
rallied behind (Wilson et al. 2017). Even with an understood importance on bees, many people
are unable to convey and express any basic knowledge about the biology of bees (Wilson et al.
2017). The purpose of this study is to find the best way within my community to help conserve
native bee species of Michigan. As conservation efforts often strive for public interest and
involvement (Jacobson et al. 2015), this project will look into the construction and
implementation of a native bee and pollinator garden with educational components that is
accessible and free to the public. This project will help teach individuals to broadly identify and
differentiate species like wasps, honey bees, bumblebees, and flies, understand their behavior,
and appreciate their functions within the ecosystem. This project could also be taken and applied
more generally by the public, with the goal of increased learning and investment in conservation
and the environment. The garden is an addition to Albion College’s Whitehouse Nature Center,
located in Albion, Michigan, and will help improve local education and outreach on species of
bees native to Michigan.

Context and Literature Review

Bees and their significance



“Save the bees!” has become a familiar refrain within the last decade, often thrown
around in an attempt to help bee populations that are struggling to make ends meet. It is nice to
see a movement sprout from concern about bee declines, yet when people want to make efforts
to “save the bees”, they focus on what is familiar to them (Wilson et al. 2017). In this case, Apis
mellifera, or commonly known as the European honey bee, is the familiar bee to most
individuals (Wilson et al. 2017). It has become the center of attention in the “save the bees”
movement and has received most of the press surrounding concerns, despite not being a native
species to North America (Hanson, 2018). However, the European honey bee is but one of
thousands of different bees species in the world that need saving. For a better understanding of
why honey bees are the dominant figure and primary representative of bees in pop culture and
research, understanding the history of the honey bee in relation with humans is important.

A major figure of English literature, Anglo-Irish author and satirist Jonathan Swift
described how bees “have chosen to fill our hives with honey and wax; thus furnishing mankind
with the two noblest of things, which are sweetness and light” (Swift, 1920). Here, Swift is
solely describing one species of bee, the European honey bee. Honey bees have played a
significant role in human history, becoming important objects and symbols in historical societies
all over the world for thousands of years. They became pious figures in many religions, from
embodying the tears of the Egyptian sun god Ra to forming the bow of the Hindu god Kama
(Hanson, 2017). William Kirby, often considered to be the father of entomology, gave honey
bees the title “heaven-instructed mathematicians” because of their ability to create perfect
hexagonal combs and their highly effective eusocial behaviour (Kirby, 1837). Kirby, a natural

theologian, would go on to use the honey bee as irrefutable proof of God’s part in creation



because he believed the honey bee was perfect in its physiology and behavior (Kirby, 1837).
Along with the symbolic and religious value of honey bees, which made them popular objects of
curiosity, they have also been economically valuable in the past (Ebert, 2011). Like Swift said,
they were important producers of crucial everyday commodities: honey and beeswax. Today,
they maintain their economic value by performing an even more significant purpose through
their pollination services.

There is an apocryphal belief today, perhaps because of this long-running relationship
between honey bees and humans, that all bees are like honey bees in that they produce honey,
live in social colonies, and die after stinging (Hanson, 2018). Yet, in a world with more than
20,000 known species of bees, only a small fraction live socially in hives, and even less produce
honey (Wilson and Carril, 2016). Most bees are solitary, meaning they live alone, and lack the
eusocial characteristics of honey bees. Each female solitary bee must gather pollen and nectar,
build nests, and lay eggs by herself, without the help of workers (Wilson and Carril, 2016).
These bees will either nest in tunnels underground or in cavities and holes in logs and stems
(Wilson and Carril, 2016).

In North America there are over 4,000 species of bees, most of which are solitary
(Wilson and Carril, 2016). To put that in perspective, there are 10 times as many bee species as
there are mammal species in North America (Wilson and Carril, 2016). Within the state of
Michigan, there are over 450 different species of bees (Pollinator Initiative, n.d.). In this paper

when I mention “native” bees, I am referring to bees located and native to the state of Michigan.

The decline of bee populations



It has been widely accepted after recent analyses that many bee species are declining at
alarming rates due to a wide range of factors (Burkle et al. 2013; Cameron et al. 2011; Goulson
et al. 2015). The major culprits being the use of pesticides/herbicides, climate change, parasites,
and especially habitat loss (Burkle et al. 2013; Cameron et al. 2011; Hanson, 2017). After “save
the bees” galvanized intensive research on honey bees and colony collapse disorder, much was
discovered about identifying and explaining how these factors kill honey bees, yet the same
broad knowledge base for native bees species is absent (Wilson et al. 2017). However minimal it
may be, the research that has been done on native bees shows clear evidence that many of these
wild pollinators are declining (Burke et al., 2013). Native bee declines can result in the loss of
pollination services which lead to negative ecological impacts in terms of biodiversity and the
health of ecosystems, and negative economic impacts from agricultural systems without high
pollination efficiencies (Potts et al., 2010). Even though honey bees are commercially used to
pollinate crops, they supplement the work of natural wild bees (Garibaldi et al., 2013). In a study
of more than 40 important crops grown worldwide, honey bees only increased yield in 14% of
those crops, while wild pollinators were the real ones improving the pollination efficiency
(Burke et al., 2013). When native bees begin to decline, this puts a strain on food systems all
over the world, and therefore people. And with such a large vacancy in native bee research and
data, a problem is presented concerning the conservation of these insects and relaying
information to the public.

Wilson et al. (2017) carried out a survey to measure the public understanding of bee
diversity. The survey revealed that nearly 100% of respondents believed bees to be critical or

important, yet a mere 14% of the respondents were able to guess the number of bee species in the












Figure 3: Premade bamboo nest for solitary bees

27



28

I

-,
A
[ﬁ' sy
|

Figure 4: Holes drilled in logs for solitary bee nests.



