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ABSTRACT

As the urban population of the world grows, ecologists are taking interest in the
impacts of urbanization. Arthropods, and particularly carabid beetles (Coleoptera:
Carabidae), are common focal organisms. However, beetle communities in shrinking urban
areas are not well studied. This thesis compares the abundance, species richness and
morphological composition of beetles captured in pitfall traps placed in remnant forests,
community gardens and vacant lots of Detroit during May-August of 2007. The twelve study
sites (four replicates of each habitat type) were also characterized using land cover and
floristic measures. A total of 1039 beetles, including 183 morphospecies and 27 families
were identified. Of the 199 carabid individuals of 30 species captured, over half were found
in forest habitats. The large, carnivorous carabid beetles of forests are associated with open
ground and canopy cover. The influence of environmental parameters indicated that the
grassy ground cover of vacant lots is associated with a reduced capture rate of carabid
beetles. In general, the urban habitats were dominated by flying species of carabid beetles,
indicating that beetles that do not have the ability to migrate may have not survived the
isolation of the site caused by urbanization. The forest of Belle Isle is notable because all the
carabid species captured there are native to North America. The abundance and diversity of
all the captured beetles was greatest in the urban gardens, which contain more abundant
herbaceous and predatory beetles than gardens or forests. Gardens and vacant lots shared
several species of beetles, while forest beetles were chiefly exclusive to forest habitats.
Vacant lots were significantly lower in beetle abundance and diversity than either of the two
habitats. A comparison of the beetle morphospecies, families and a subset of only ground-
dwelling beetles (Coleoptera: Staphylinidae and Carabidae) found that the taxonomic
grouping does affect the interpretation of the site similarities; the ground-dwelling beetle

grouping appears to best represent the species diversity fostered by these habitats.
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PREFACE

THE GROWING CONCEPT OF URBAN IN DETROIT

The urban environment is inherently defined by human action, emerging from, and
continually shaped by, anthropogenic factors (Mclntyre, Knowles-Yanez, and Hope 2000).
Though it may appear irrelevant in ecological studies set in “natural” areas, the history of an
urban area, inclusive of social factors, is essential to a more complete understanding of the
present state of the environment and may provide for a more constructive framing of the
work for decision makers and land managers (Costanza et al. 2007). In order to adequately
understand the current landscape of Detroit, developing a foundation of knowledge not only
in ecological terms, but also of human social influences was essential.

The following material provides a review of some of the information I gathered about
Detroit land uses — vacant lots, community gardens, and forests - that were used in the
following study of Detroit beetle biodiversity. The concept and design of the study emerged
from my concurrent education about the socio-economic challenges of Detroit that are
documented in part in the beginning of this preface. Over the course of this project I have
also come to understand that social and environmental inequities in urban areas are often
sprouted from the same roots, causing systemic issues that deserve more than a reactive
solution (Haughton 1999). I borrow from the research of other urban fields of study,
including environmental justice, environmental psychology, urban planning and landscape
architecture to consider grassroots movements that are working to address inequities and

achieve sustainability in Detroit.

Challenges of Detroit

The industrial, racial, and land use histories of Detroit are tightly interwoven. This
preface is not sufficiently detailed to capture the depth and complexity of the racial struggle
faced by the black populations of Detroit (see Surgue 1996 for a detailed analysis), but in
order to shed light on the “roots” of the Metro Detroit area crisis, I offer this rudimentary

summary.
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Many black migrants came to Detroit to escape the limitations of southern society
beginning in the early 1900s. Upon arrival, they systematically faced exclusion from the
housing market, stable and fair employment, and participation in governance (Sugrue 1998).
After decades of a multitude of injustices, the largest and most deadly racial riot in U.S.
history took place in the summer of 1967. The movement of industry to the urban outskirts
and the blockbusting activities of exploitive real estate practices, carabid were initiated
before the riot, burgeoned by the perceived threat of racial violence following the riot,
encouraged the relatively more-affluent white families to flee to the suburbs (Sugrue 1998).
Limited ability to accumulate personal wealth in the form of wages or property resulted in
the black population being largely unable to follow jobs that were leaving the city.

The population of Detroit has declined continuously since it’s peak of 1,850,000 in
1950 (Gibson 1998), and currently numbers 834,000 (U.S. Census Bureau 2006). The Detroit
metropolitan area remains one of the most racially segregated regions in the country, with the
city comprised of approximately 80% black citizens and 12% other minorities, while the
surrounding suburban areas are predominantly white (Iceland, Weinberg, and Steinmetz
2002). Detroit’s rapid expansion through the Gilded Age of shipping and the Industrial
Revolution produced a sprawling city that encompasses approximately 139 square miles

(Gibson 1998).

Unemployment

Unemployment plagues Detroit and has brought about an incomparable socio-
economic situation. Over one third of the residents currently live below the poverty line, a
greater number than any other large city in the U.S. (U.S. Department of Labor 2008). The
Detroit metropolitan area has maintained one of, if not the, highest unemployment rates in
the nation since 2004, and has been topping the chart in job losses beginning in 2001 (U. S.
Department of Labor, Bureau of Labor Statistics 1999-2009).

Vacancy and Blight
The significant loss of Detroit business and residents has resulted in the vacancy of
approximately 66,000 parcels, or 40 square miles, throughout the city (SEMCOG 2003). In

the midst of the current housing crisis, Detroit also had the highest rate of metropolitan area



X1

home foreclosures in the nation during 2007, with almost five percent of its households
entering a stage of foreclosure during the year (RealtyTrac Staff 2008).

However, delinquent taxes may be as much a reason for foreclosures as risky lending
practices, as the remaining residents and homeowners must support an infrastructure that
once served twice the population through taxes and high utility charges. Abandoned parcels
that are now city-owned resulted in a loss of tax revenue that amounted to $95 million in
2002 (Detroit 2002). Of course, vacant properties exacerbate the municipal fiscal impacts by
decreasing the property values of surrounding holdings, thereby further stifling tax revenues
and requiring increased public services such as fire and police attention due to greater public
safety problems associated with vacant structures (Kraut 1999).

The presence of vacancies in the City of Detroit has resulted in an astounding re-
vegetation phenomenon. In contrast to other urban vegetation studies that correlate increasing
vegetation with greater socioeconomic means (e.g. Harlan et al. 2007), Ryznar found that
social stress and the subsequent neighborhood decline, marked by a low median income and
other quality-of-life factors is associated with and can be distinguished by increased
vegetational growth within the city (1998). Declining neighborhoods are punctuated by large
vacant open spaces where abandoned homes or buildings have been demolished (Ryznar
1998). Ruderal grasses, remnant ornamental plants and trees, and a few hardy herbaceous
plants dominate most open lots in Detroit, and are maintained at the expense of the city by

occasional mowing.

Struggling School System

An additional $67 million in unpaid taxes was owed to city schools as of 2002 (Reece
2004). The Detroit Public Schools system has closed approximately 60 schools, and equally
as many schools are operating at only a portion of their capacity as students move from the
city or to alternative educational systems (Dvoboda 2007). Many community members and
government officials feel that the communities are “held together” by neighborhood schools,
and that closures will result in a loss of this “bond” and further relocation out of the city
(Dvoboda 2007). This retraction, reportedly one of the most extensive in the nation,
transformed the district into one of the largest landlords in the city, as most of these

dilapidated school buildings are difficult to sell (Dvoboda 2007).
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Urban Tree Loss

Once known as “tree
town” (see Figure 1) for the
towering trees that lined the
residential streets, Detroit lost
half its tree canopy to Dutch elm
disease, development, and poor
maintenance between 1950 and
1990 (Detroit Free Press 2006, in
American Forests 2006). The
origin of the Emerald ash borer
infestation was near Detroit, and
more than 30 million ash trees in

southeastern Michigan have died

Figure 1. A picture of the downtown area of Detroit in 1942 [as

seen from the famous Fisher building facing northwest] (National
Photo Archives)

or been preventatively removed, further reducing the canopy (Michigan State University,
State of Michigan and USDA Emerald Ash Borer Information 2004-2008). High resolution
satellite data obtained for Detroit in 2005, before the effects of Emerald Ash borer were fully

water
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1.50% |
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20.02%
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31.23%
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Figure 2: percent land cover in the city of Detroit
encompassing approximately 370 square kilometers, as
determined from satellite data (adapted from American

Forests 2006).

visible, shows that Detroit is
primarily covered with impermeable
urban surfaces, but that tree-covered
areas and open space without trees
account for the majority of the
remaining land cover (American
Forests 2006) (Figure2). The Detroit
and Rouge Rivers have been
identified as “Areas of Concern” due
to the sewage overflows that impact
these rivers and subsequently the
Great Lakes, originating from the loss
of green infrastructure during the

urbanization of in the sprawling
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metropolitan areas surrounding Detroit (EPA 1998, in American Forests 2006).
Unfortunately, the city is also faced with the fact that it no longer has the financial
resources to maintain several of the smaller urban parks throughout the city that are in poor
condition. The city is considering selling parks in areas with high population loss in order to
better maintain parks that serve greater populations or are larger in size. Of course, this sale
and subsequent alternate use may cause further loss of available greenspace in underserved

areas, and homebuyer interest in the area could be further reduced (Saulny 2007).

Food Insecurity

Studies evaluating food availability in Detroit have shown significant lack of access
to fresh produce and healthy foods in grocery retailers, resulting in a “Food Desert”
(Pothukuchi and Thomas 2004; Mari Gallagher Research and Consulting Group 2007).
There are few if any large supermarkets within the city boundaries of Detroit, as the
remaining large-scale supermarket retailer closed its remaining outlets in July 2007
(Pothukuchi and Thomas 2004; Wilczynski 2007). Over half the current population lives in
areas that are at least a mile from the nearest grocer of any size with a healthful selection of
food (Mari Gallagher Research and Consulting Group 2007). One study quantified that only
eighteen percent of the stores selling food in three low-income zip code areas of Detroit were
found to have a minimal "healthy food basket" of items necessary to assemble a balanced
meal (Pothukuchi 2001).

Public health researchers in the city have found that access to fresh foods correlates
most directly with socio-economic status. Research considering the race and socioeconomic
status of the Detroit residents found that African Americans in middle-income communities
have similar access to supermarkets as their white middle-class cognates (Zenk, Schulz,
Israel et al. 2005). A study of African American women’s choice of food markets and
perception of the quality of the available fruits and vegetables found that more educated and
higher income women were able to access stores that offered better stocks of fruits and
vegetables, and therefore consumed more of these items (Zenk, Schulz, Hollis-Neely et al.
2005).

The Mari Gallagher Research and Consulting Group (2007) conducted an intensive

survey of food outlets on a block-by-block basis, discovering startling correlates with
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physical health outcomes. About 550,000 Detroit residents, over half the current population,
live in areas that are at least a mile from the nearest grocer with a healthful selection of food,
while the nearest convenience store or other “fringe” market is, on average, 0.2 miles from
their residence. This imbalance in food availability is related to greater incidence of illness
and premature death from diet-related conditions such as diabetes, cardiovascular disease,
cancer, hypertension, and obesity. Groups such as single mothers, the elderly, and diabetic
patients have greater difficulties in meeting the nutritional recommendations for health
maintenance due to a lack of access. Young, low-income African American mothers have
significantly increased odds of depression due to food insufficiency and deteriorated housing
(Siefert et al. 2007).

Fifty-six percent of the Electronic Benefits Transfer (EBT, formerly the Food Stamp
program) retailers were found to be party stores, dollar stores or other fringe venues. Only
eight percent of stores that accept EBT were recognized by the study as grocers or
supermarkets that offer healthful food. These fringe venues are the largest contributors to the
negative effects of the food imbalance, suggesting that those in economic hardship are the
most likely to be affected by the lack of access to healthy foods. These factors contribute to
premature and excess death among residents living in areas with significant “food
imbalances”, meaning that access to less nutritious food is much easier than their access to
fresh, nutritious foods. (Mari Gallagher Research and Consulting Group 2007)

The most greatly imbalanced neighborhoods are inhabited by African Americans,
which on average are 1.1 miles further from the nearest supermarket than were white
neighborhoods (Zenk, Schulz, Israel et al. 2005). In low socio-economic African American
communities, liquor stores are four times as prevalent as they are in middle-income, racially
heterogeneous neighborhoods, with a corresponding lack of true grocery stores (Zenk et al.
2006). The higher use of food assistance programs like EBT in poor neighborhoods means
that purchasing is concentrated to the days when the benefits are distributed; thus, the EBT
form of payment often leads merchants in these neighborhoods to limit fresh produce

availability only to coincide benefits distribution.
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Lack of Transportation Options

Transporting people to food, jobs and other amenities has many limitations in Detroit.
In the city that is known as the center for the automotive industry, owning and driving a
vehicle is often unfeasible. Low-income households are six to seven times more likely than
other U.S. households to not own cars (Murakami and Young 1997; in Vallianatos, Shaffer,
and Gottlieb 2002). Ironically, Motown has the highest insurance rates in the nation, making
car ownership more expensive than in any other city (CNNMoney.com 2006). The lack of
money for road maintenance and repair often leaves a maze of roadways that are largely
unavailable to drivers. Currently, the City of Detroit has little in the way of public transit that
serves the people who want to get from the inner city area to the suburbs. Bus routes, the
sole type of public transit in Detroit at the moment, currently only run within the city, and
suburban transit lines are also limited within separate boundaries (Transportation Riders

United 2006-2008).

Industrial Legacy

Much of Detroit also bears the scars of its industrial legacy— the pollution from
decades of machining and chemical work. Thousands of properties, including those under
city ownership, are identified as “brownfields”. Brownfields are defined as ““a property, the
expansion, redevelopment, or reuse of which may be complicated by the presence or
potential presence of a hazardous substance, pollutant, or contaminant” [emphasis added]
(U.S. Environmental Protection Agency 2008). A definitive number or area of brownfield
sites is not available, as the designation of “brownfield” is generally determined only when
properties are investigated prior to sale or redevelopment. However, there is some hint to the
magnitude in the records of the Michigan Department of Environmental Quality: at least
3000 business or former businesses in Detroit are potential brownfield sites because they
have utilized or accepted controlled wastes (MDEQ 2008 a.); 767 leaking undergrounds fuel
storage tank sites have not yet been remediated (MDEQ 2008 b.); and 203 “state-nominated
and state-funded cleanup sites as well as sites that have been redeveloped using the Baseline
Environmental Assessment process” currently posted in the Wayne County brownfield
database (MDEQ 2008 c.). Considering that potential contamination - such as illegal

dumping or air or water drift from industrial processes - can be reason for brownfield
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designation, it is arguable that the majority of the city could be eligible for the brownfield
programs.

Complicating the matter of housing is the fact that over 90% of the city housing stock
was constructed before the lead paint law was passed in 1978; lead based paint is primary
cause of lead in the human environment (U.S. Environmental Protection Agency 2007). The
practice of demolishing standing dilapidated buildings by packing the building materials such
as pipes and painted facades into the former basements has contributed to lead in the soil
throughout Detroit, making residential areas possible sites of contamination even when the
house is no longer visible. Lead poisoning affects approximately 10% of the children under
the age of six in Detroit, a rate that is more than twice that of the rest of Michigan
(Thompson 2002).

Considering the racial disparities and the multitude of environmental challenges that
face Detroit, it is logical that the Environmental Justice (EJ) movement partially emerged
through research conducted with the city. University of Michigan Faculty Investigators Paul
Mohai and Bunyan Bryant lead the first comprehensive examination of environmental
inequality in Detroit area in 1990 (Bullard et al. 2007). There are 12 hazardous waste
facilities within the metropolitan Detroit area; only Los Angeles, with 17 locations, has more
facilities within a metropolitan area (Bullard et al. 2007). Toxic Wastes and Race at Twenty:
1987-2007, the recent update of the landmark environmental justice report, found that
Michigan has a greater disparity in the number of people of color living near hazardous waste
sites than any other state in the nation. In particular, 69.3% of the people in the host
neighborhoods of the Detroit metropolitan area are “of color”, with the greatest burden on the
African American community, accounting for 60.8% of the total population (Bullard et al.

2007).

Addressing Challenges

The magnitude of the problems in Detroit can be overwhelming from the
perspective of an observer, but these issues are real obstacles to health and well being for the
residents of Detroit. Yet community development efforts, aided by governmental

contributions and other social programs, are beginning to achieve results.
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Advocacy groups such as the Sierra Club’s Detroit Environmental Justice Program
and Detroiters Working for Environmental Justice have brought attention to environmental
issues, and forced municipal action to reduce environmental hazards (Bullard et al. 2007).
For instance, the groups pressure helped to end the use of the Greater Detroit Resource
Recovery Facility waste incinerator, in part due to studies that reported higher asthma rates
near the incinerator. The Detroit Area Studies [DAS], initiated in 1951, are a series of social
surveys that explore various pertinent issues through respondent surveys. These studies,
conducted on an almost annual basis, represent a large data set that complements the
conventional EJ considerations of pollution risks by adding the perception of the residents in
response to their environment.

The EJ movement certainly does not lack for substantive issues regarding pollution
and health risk in Detroit. However, the field of EJ has begun to reshape its efforts to address
not only environmental hazards, but also the lack of amenities such as access to fresh and
nutritious food, transportation, and safe areas where people can interact with nature in urban
settings (Bullard 2007). Increasingly, international organizations such as the Food and
Agriculture Organization of the United Nations and researchers are identifying access to
nutritious food and nature as more than privileges, but essential aspects of life that should be
considered human rights (FAO Voluntary Guidelines to support the progressive realization

of the right to adequate food in the context of national food security. 2005; Urbana-
Champaign 2009).

Planning and Design

The cultural constructs and economic trends of a community shape — and are shaped
by - the physical landscape (Nassauer 1995). In urban areas, the practitioners that most often
shape the environment include urban planners and landscape architects. With limited funds
available, though, the city planning office is working with a number of organizations and
academic institutions to address the realities of negative growth.

The nonprofit public policy think-tank The Brookings Institution is recognized as a
leader in downtown revitalization efforts and has considered the redevelopment of downtown
Detroit (Brookings Institution Metropolitan Policy Program et al. 2006). However, the basis

of their twelve-step revitalization plans (Leinberger 2005) are to building corporate
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livelihood, not livable space for current residents. Unfortunately, this means that their
suggested first physical developments, entertainment venues such as the new Tiger Stadium
and casinos, are for courting those with disposable income, while developing a local retail
market is postponed until the more wealthy former suburban residents have been lured to
populate the area.

In contrast, the landscape architecture ideas incorporated into “new urbanism” design
provide for self-sufficient communities that offer basic amenities within walking distance.
Such developments are intended to foster community interaction and incorporate shared
greenway or garden areas and other features that allow community members to have access
to nature. Though no areas of Detroit have been designated for sustainable redevelopment by
municipal governance, art communities and local shops in the Cass Corridor (Midtown) area
have sparked thriving new businesses and the construction of condominiums in former
commercial sites. Another artist couple in the northern Detroit drew a rash of media attention
and home buying near their Powerhouse Project, a solar-powered artist-in residence venue
(Wasacz March 17, 2009). A pair of architects, Greg and Vibeke Vendena work on
phytoremediation, material reuse and sustainable house renovations (Vendena and Vendena
2009). These are only a few examples of the grassroots efforts among existing and new
residents of Detroit that preserve elements of the cultural legacy of the city while
encouraging community reinvestment.

Efforts to expedite the redevelopment of vacant lots have considered ways that
properties could be bought for minimal fees in order to restore owner maintenance and tax
revenues. Perhaps the most recognized of the community organizations working on this
issue is the Metropolitan Organizing Strategy Enabling Strength (MOSES), which is
forwarding the concept of a municipal land bank, integrated with the City of Detroit Planning
Department that would sell vacant land parcels for a minimal fee (Reece 2004). Land
banking could allow for individuals without access to large amounts of capital, non-profits,

and other small business entrepreneurs to contribute to community redevelopment.

Replanting Urban Trees
Green infrastructure such as trees and vegetative land cover influence stormwater

management, water quality and air quality factors. Even with man-made stormwater
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structures, several water contaminants are known to increase as the purifying function of the
green infrastructure degrades. Based on the stand data of 2005, American Forests quantified
the services provided by the trees of Detroit annually: stormwater management of 191
million cubic feet of water, valued at $382 million; removal of 2.1 million 1bs of air
pollution, valued at $5.1 million annually; and sequestration of millions of tons of carbon
(2000).

The presence of trees and common vegetated areas in low-income residential areas
leads community-building through informal social interaction, and is correlated with a
reduction in crime (Kuo et al. 1998; Kuo and Sullivan 2001). Well-managed trees and grass
provide a sense of safety (Kuo, Bacaicoa, and Sullivan 1998; Kuo 2003), while aesthetic
benefits of urban trees and vegetation can assist in creating a setting that is more likely to
encourage emotional attachment of residents to their neighborhood (Perkins 2004). Besides
being an attractive and beneficial element among private homes and businesses, trees provide
environmental services such as reducing energy use in structures (Nowak and Crane 1998;
Wolf 1998 a.). For example, a 25-foot tree near a typical home will reduce the annual heating
and/or cooling costs by 8-12 %, and a mature canopy of trees can reduce local air
temperatures by about 5-10 °F (Wolf 1998 b.). Trees reduce smog levels by 6% simply
through a reduction in air temperature (Wolf 1998 b.).

In a city that struggles with crime and meeting educational needs, giving attention to
urban forests may be a way to foster beneficial outcomes. Integrating the natural and socio-
cultural environment into school curriculum has been shown to provide important learning
benefits. A study of diverse schools that integrated their curriculum with the surrounding
environment found a reduced need for discipline, increased student engagement and
enthusiasm, greater student pride in accomplishments, and significant gains in test scores
related to all academic subjects (Lieberman and Hoody 1998). By providing a vegetated area
for exploration, students can apply otherwise abstract concepts in a tangible setting,
increasing their ability to retain new knowledge. Children with attention deficit disorder
experience reduced symptoms and increased concentration after exposure to green play areas
(Taylor, Kuo, and Sullivan 2001).

The Greening of Detroit nonprofit, founded in 1989, has been helping volunteers and

residents replant trees in parks and neighborhoods that were impacted by tree loss. Recently,
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the city agreed to let Greening of Detroit redevelop the 125-acre Walter Meyers Nursery site
in northwest Detroit to supply trees for its program and to provide a venue for outreach

programs (Pennefather 2009).

Community Food Security & Urban Agriculture

The emerging movement in community food security is defined by the Community
Food Security Coalition as “a condition in which all community residents obtain a safe,
culturally acceptable, nutritionally adequate diet through a sustainable food system that
maximizes community self-reliance and social justice” (Hamm and Bellows). Professionals
focusing on the Community Food Security movement have also courted the more politically
powerful EJ movement by recognizing shared challenges and objectives in serving the
malnourished urban community (e.g. Gottlieb and Fisher 1996). The food desert research
outlined in the challenges section confirms that food insecurity exists in Detroit, and that
providing greater access to fresh nutritious produce would be of value in the city. There are
two commonly considered ways to address the lack of access to food. One is finding a way
to transport people to existing markets; the other is to produce the food in the area where it is
needed.

Despite the difficulties, most low-income households attempt to use cars for food
shopping, even though more than half cannot rely on a car that they own (U.S. Department of
Agriculture 1999). While traveling produce distribution vans have been tried in other urban
areas, such efforts require maintaining a strong volunteer base and other external inputs, such
as vehicle fuel, that may not sustainable, especially in times of high fuel prices with a
dispersed population of families in need. Creative public-private partnerships that provide
transportation to supermarkets (Vallianatos, Shaffer, and Gottlieb 2002) might be a stopgap
measure, but considering the massive area of the city, this scenario would be unlikely to be
able to serve all the populations in need. Both the environmental and economic sustainability
of such a transportation modification approach is questionable; as such, it is unlikely to
provide long-term community food security according to the definition given above.
Continued lack of community-based business, reasonable cost, and availability at the local
level is unlikely to improve if residents are dependent on the stores to provide transportation

in order to meet their basic needs. Residents that operate on short-term budgets due to day-
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labor jobs or fiscal necessity, such as the elderly, purchase food when money is available and
may not be able to take advantage of such a program.

Another option for addressing the Detroit food desert issue is to produce fresh
produce locally through urban agriculture. This option requires agricultural resources and
season-extension expertise, but it is a more self-sustaining concept and has additional
benefits that could bolster well being. Though a number of lots may be unsuitable for
agriculture due to pollution, most of the areas of the city were first settled as agricultural
lands (Gavrilovich & McGraw 2001, p.30) and have potential to be returned to this use.
Urban agriculture has a long history in Detroit, with peaks in public and private support
during times of great economic stress — times not unlike today. The city of Detroit claims to
have created the first municipally-supported community gardening effort in the U.S. when it
allotted 455 acres of land and seed potatoes for planting to 945 families during the economic
depression of the mid-1890s (Hanna and Oh 2000). The city’s program of temporary leasing
of abandoned land was replicated in more than 20 cities in the US, but with the increase in
real estate development these gardens were short-lived (Hynes 1996). The next revival of
urban gardening came with the “liberty gardens” of World War I and then the postwar
“victory gardens” (Hynes 1996). In 1976, Detroit was the recipient of one of five federal
grants administered by the USDA Cooperative Extension Service to start an Urban Garden
Program that provided teaching and demonstration garden projects; the program ceased in the
early 1990s (Gopakumar 2005). The near demise of the industrial paradigm in the mid
1990’s sparked the current renaissance of community gardening in Detroit, supported by
organizations such as the Boggs Center to Nurture Community Leadership (BCNCL) and the
Detroit Agricultural Network (DAN), a branch program of Greening of Detroit (Gopakumar
2005).

A Community Food Assessment of Detroit conducted by Pothukuchi of Wayne State
University (2001) identified “salient” issues among community and food activists to include
1) food and community economic development, 2) neighborhood revitalization, 3) community
health, hunger and food insecurity, and 4) regional agriculture. Urban agriculture holds
promise in contending with these issues. The DAN — affiliated Garden Resource Program

Collaborative has helped over 500 backyard, community and school gardens through

educational and material support (garden resource program collaborative: garden resource
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program 2009). In addition to increasing their own food access, these small-scale farmers are
marketing their produce at rotating farmer’s markets throughout the city, and have their own
stand and “Grown in Detroit” marketing program available at the historic Eastern Market in
Detroit. Urban agriculture can also provide alternative sources of income and job training
opportunities, community participation, waste management (compost) and grey water use
opportunities within a city system (Pinderhuges 2004). Research in New York City
determined that community gardens have a positive impact on the value of residential
properties within 1000 feet of the garden (Been and Voicu 2006). This impact increases over
time, with the greatest benefit in the “most disadvantaged” neighborhoods, with the quality
of the garden positively correlated with the level of the impact. Founding a garden increases
rates of homeownership, and “thus may be serving as catalysts for economic redevelopment
of the community” (Been and Voicu 2006). The potential health benefits of urban agriculture
are also encouraging. In addition to food security, participants are rewarded with improved
nutrition, exercise, mental health, social and physical urban environments (Bellows, Brown,
and Smit 2003).

The existence of theses gardens speaks to the desire of Detroit residents to address
their needs internally, but the demise of the several former programs also speaks to the
challenges of sustaining urban agriculture. When the value of land increases, gardens can be
lost to developers. However, the multi-facetted support provided by Detroit Agriculture
Network recognized this issue, and is working towards creating a land trust for the
community gardens that wish to participate. The city is also granting the purchase of 2.5

acres adjacent to the Eastern Market for a small farm that will provide produce to the market.

Concluding Remarks

While the demographic groups affected may differ, the post-industrialization decline
and subsequent social challenges experienced by the City of Detroit are replicated in
declining “rust belt” areas throughout the United States. Although the intensity of
deterioration is currently unique to Detroit (Sugrue 1996, p.3, 13-14), Detroit may serve as a
bellwether for other declining urban areas.

The multi-dimensional and multi-layer nature of socio-economic, racial, and

environmental inequalities and inequities often leaves residents of Detroit, and especially the
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youth, seemingly bound by the challenges of their environment. The lack of a strong
education system proliferates unemployment, and poverty leads to enduring sub-standard
housing and food systems that further reduce the well being of individuals. The starved and
bleeding tax coffers of the city result in fewer amenities, and the ability of the population to
maintain their mental and physical health is limited.

The cultural constructs and economic trends of a community shape — and are shaped
by - the physical landscape (Nassauer 1995). Solutions in the form of reforestation, urban
agriculture and restoration appear to be ready to address the issue of this shrinking industrial
city in simples ways that the Detroit municipal governance has not yet seized upon. The
sustainability and survival of urban areas such as Detroit is dependent on the self-reliance of
the local economy. Planting trees and gardens, and fostering creative entrepreneurial
activities are relatively “low-hanging fruit” of community development — they are low cost
and don’t require a significant capital buy-in by the community or government. New cultural
constructs that liberate the city’s economy form the industrial paradigm have most certainly
taken root, and they are shaping a sustainable future for Detroit.

I hope that assembling this information in my thesis may provide insights for other
urban ecological studies in areas experiencing similar elements of decline. By initiating
studies of the biodiversity in Detroit, I wanted to not only add to the body of knowledge in
urban ecology, but also to contribute to the informed conservation, restoration, and

maintenance of forests and gardens in Detroit.
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Table 4. Top Ten Similar Sites by Bray-Curtis Index

Pairings Bray-Curtis Index Value
Morpho- Ground & Morpho- Carabid &
species Families Rove Beetles species Families Rove Beetles
F2 vs. F3 F1 vs. F3 G3 vs. V4 0.200 0.564 0.136
V2vs. V3 V1vs. V2 G4 vs. V3 0.203 0.607 0.138
V3 vs. V4 Flvs.F2 G4 vs. V4 0.234 0.613 0.140
V2vs. V4 F2 vs. F3 G3 vs. V3 0.265 0.625 0.178
Gl vs. G2 Gl vs. G2 G2 vs. G3 0.268 0.627 0.225
V1vs. V4 F3 vs. F4 F2 vs. F3 0.270 0.630 0.235
G1vs. G3 G4 vs. F4 Gl vs. G2 0.274 0.640 0.289
V1vs. V2 Vl1vs. V4 F2 vs. F4 0.286 0.649 0.370
F3 vs. F4 Fl vs. F4 V3 vs. V4 0.370 0.676 0.435
F2 vs. F4 F2 vs. F4 F3 vs. F4 0.395 0.816 0.444
Table 5. Families of Beetles Captured During the Study
Family Feeding Guild Garden Vacant Forest
Anthicidae Omnivore 8 0 0
Biphyllidae Mycovore 2 0 0
Buprestidae Herbivore 0 0 1
Byturidae Herbivore 7 8 0
Cantharidae Omnivore 0 0 1
Carabidae Carnivore 79 13 107
Cerophytidae Omnivore 0 0 1
Chrysomelidae Herbivore 142 12 1
Coccinellidae Carnovore 4 1 0
Corylophidae Mycovore 15 2 0
Cryptophagidae Mycovore 41 7 0
Curculionidae Herbivore 46 29 11
Elateridae Omnivore 6 6 0
Histeridae Omnivore 2 1 0
Lampyridae Carnivore 0 0 1
Lathridiidae Omnovore 20 26 1
Leiodidae Mycovore 3 0 0
Monotomidae Detritovore 9 0 0
Mycetophagidae Mycovore 4 0 0
Nitidulidae Mycovore 16 2 14
Oedemeridae Herbivore 24 0 0
Phalacridae Herbivore 1 0 0
Ptiliidae ? 1 0 0
Scarabaeidae Detroitovore 9 7 0
Staphylinidae ? 311 19 15
Throscidae Carnovore 2 0 0
Trogidae Detritovore 0 0 1




79

Coleopteran Families
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Coleoptera Families
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Total | G1= | G2= |G3= | G4=|VIl=|V2=|V3=|V4= Fl=|F2=|F3=|F4=
298 225 148 81 31 25 34 43 30 32 48 44
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Most Abundant Beetle Families
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Carabid and Staphylinidae Abundance
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Table 6. Tukey’s Post-hoc Comparisons for Habitat Characteristics

Habitat feature Scale Gardens Vacant lots Forests
% cover impermeable 100 m* a* a b
% cover ground-level vegetation 100 m* a,b a b
% cover shrub 100 m* a a b
% cover bare ground 100 m* a a a
% cover building base 100 m* a b b
% average canopy cover 100 m* a a b
number of trees 100 m* a a b
number of buildings 100 m* a b a
abundance of woody species 400 m* a a b
richness of woody species 400 m* a a b
density of trees 400 m* a a b
average tree height 400 m* a a,b b
average tree circumference 400 m* a a a
shrub density 400 m* a a b
average shrub height 400 m* a a a
average shrub circumference 400 m* a a a
average height of tallest plant 1 m’° a a a
% cover grass 1 m’ a b a
% cover bare ground 1 m’ a a a
% cover forbs 1 m’ a a a
% cover rocks 1 m’ a a a
% cover leaf litter 1 m’ a b b
% cover mulch 1 m’ a b b
% cover downed wood 1 m’ a a b

*1dentical letters represent no significant difference; different letters represent significant differences;
habitats with two letters were not significantly different from the other habitats
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CHAPTER IV

CONCLUSION

In this thesis, I examined the seasonal activity, species richness, habitat distribution and
characteristics of beetles in the urban gardens, vacantly lots and remnant forests of Detroit. By
dividing the beetles into different taxonomic groupings, I presented results that represent both
underlying habitat differences on beetle assemblages as well as biases of the sampling and
analytical methodologies.

Chapter II explored the seasonal activity, species richness, habitat distribution and
characteristics of carabid beetles in the three habitats: gardens, vacant lots and remnant forests.
Collecting this data was important for consideration of the effects of each of these habitats in
maintaining the ecological integrity of the carabid assemblage. Carabid beetle activity did vary
with season, with the greatest capture in August. The forests had a greater abundance of native
species with primarily predatory feeding habits, and more of these beetle species were flightless
when compared to other habitats, indicating more that the forests are more stable habitats than
the gardens or vacant lots. T species richness curves suggest that additional sampling would need
to be employed to have a more accurate count of species of carabid beetles in all three habitats.
The capture of carabids by pitfall trapping in the vacant lots was very low, suggesting that it is a
poor habitat for carabid beetles. However, other sampling methodologies should be employed to
confirm this.

In general, the carabid genera of the forest habitats were not found in either the gardens
or the vacant lots. The forest of Belle Isle was of particular distinction, as it housed the most
species of carabid beetles, all of which were native to North America, as well as one individual
that represents a new state record, Pterostichus praetermissus. The remaining forests hosted a
smaller diversity of carabids that included several exotic species, such as Carabus nemoralis
found in both River Rouge and Palmer parks, and P. melanarius in Balduck and River Rouge
parks, and whose dimorphic trait might be of interest when considering the stability of a habitat.

A few other species of carabids merit mention. Cyclotrachelus sodalis (sodalis) was the
only species found in both a forest (River Rouge) and a vacant lot habitat, but only one

individual was found in vacant lot. As these two sites were near each other in proximity and this

94



95

beetle does not fly, this species might be is a possible candidate for a ground migration study;
perhaps this beetle in moving from one high quality habitat to another through the vacant lots, or
has a range that spans more thank one habitat type. Scarties subterraneus appears to be a
gregarious carabid in gardens, and may be considered as a primarily beneficial inhabitant as it is
primarily carnivorous (though it may occasionally eat seedlings).

Chapter III considered three alternate taxonomic groupings within Coleoptera - all
morphospecies, families, and a subset including only the carabid and rove beetles - in order to
better evaluate the overall abundance and distribution of species in the urban setting, and to
consider how these alternate groupings of the beetles change the resulting assessment of the site
similarity. I also examine the feeding guild associations of the families and climactic variables in
order to better understand the observed differences in seasonal activity and family abundance.
The activity level of beetles peaked in July, likely when garden resources are at their height, and
then slightly declined in August — this change did not appear to be coupled with temperature
after the month of June, perhaps due to the accumulation of degree-days for hatching or the
appearance of attractive food resources. The overall beetle activity-density in forests and vacant
lots was very similar. The activity-density and species richness of beetles in gardens far
exceeded that of the other habitats, with predatory and herbaceous beetles being significantly
more numerous in these settings. More families are shared between vacant lot habitats and the
gardens than the forests and gardens or the forests and the vacant lots. The forests had more
families that were exclusive to this habitat, and were represented by a single individual,
indicating a great number of beetles in this setting are yet to be encountered.

Based on vegetative and land cover habitat characteristics alone, the sites grouped into
habitat clusters without any misplaced branches on the dendrogram representation. However,
when grouped by the activity of beetles based on the three different taxonomic schemes, three
different groupings emerged. Acres of Hope Garden (G4) varied in its position in cluster
analysis. If the beetle families were analyzed, the garden is more similar to the forests due to the
prominence of carabid beetles in this garden. When the carabid and rove beetles or all the
morphospecies are analyzed, G4 clustered with the vacant lots - likely because it shared rove
beetle species with vacant areas. Acres of Hope Garden a small garden set near several vacant

lots, and is relatively distant from other garden sites. The lack of shared species with other
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gardens could possibly be due the fact that garden is too small to maintain food for carnivorous

carabids, and is therefore inhabited by carabids that migrate from surrounding vacant lot areas.

Though this study represents only a snapshot of the life that has endured or prospered in
Detroit greenspaces after 300 years of human use, it lays a foundation for mythology that might
be utilized in other sites, or even as part of a greater effort to discover the abundance and
distribution of beetles in the city. Ongoing efforts in Canada and in association with the Central
Arizona-Phoenix Long Term Ecological Research project (Nature Canada 2007; Global Institute
of Sustainability and Arizona State University 2008), are introducing this concept to students,
and offering the public the opportunity to become involved in the effort. In association with the
Audubon society, citizen-scientist have successfully gathered the most abundant and exact data
in most areas for birds in the region (Colon and Stouffer 2009). Other ongoing species
assessment projects, such as those at Humbug Marsh, a coastal marsh on the Michigan mainland
of the Detroit River part of the Detroit River International Wildlife Refuge, could contribute to
such an effort for insects in Detroit (Manny 2008). Andow suggests that the evolutionary theory
of related taxa may be the most valuable way to consider the relationship between arthropods
and vegetation diversity (1991). Mapping the distribution of taxa may help to separate the
internal, habitat quality factors from the surrounding effects of the matrix (Rickman and Connor
2003), or may allow for the identification of indicator species that could be used to detect
environmental changes such as the effects of pollution.

Efforts to reforest the city through tree planting projects and environmental education
(The Greening of Detroit 2004-2008) are a valuable contribution to Detroit. This study and other
studies in San Francisco suggests that lessening the extent of urbanization by increasing the tree
canopy cover may assist in increasing the abundance of certain species of beetles, such as
carabid beetles, which are more abundant in forested areas (Connor et al. 2003). Several SE
Michigan institutions, including Southeast Michigan Council On Governance (SEMCOQG), City
of Detroit, and the Greening of Detroit have begun to plan and construct greenways that link
natural attractions and popular destinations. Such forest restoration efforts, if funding is
available, may also be a way to help convert “blighted” areas to a more valuable use. However,
few biological indices exist for terrestrial resources, and restoration efforts are often hampered

by their lack of evaluative methods; a biological index may assist in defining “what to restore to”
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after intense land degradation (Bratton 1992), and in adaptive management and evaluation of
terrestrial restoration (Karr and Kimberling 2003). This research could be applied towards
applications of biological work that explore creating a terrestrial “Index of Biological Integrity”
for Detroit (Karr and Kimberling 2003; Kimberling and Karr 2001, 1999). Alternatively, urban
gardeners may benefit from a biological index that allows them to evaluate the health of their
garden area to maximize ecosystem services such as biocontrol by predatory beetles.

Finally, the great diversity of beetles found in urban gardens suggests that they are a
significant contributor to the regional biodiversity of the Detroit urban area. Though the studies
do not suggest that gardens serve as habitat for beetles migrating between natural areas such as
the forests, the number of beetles harbored in gardens may be a source for diversity in the sea of
relatively low-quality ruderal vacant lot vegetation. Several gardens, such as Earthworks urban
farm, already incorporate the existing diversity into garden educational programs for children.
With the additional benefits of fostering healthier diets and entrepreneurial experiences, creating
gardens and related scientific and environmental education programming in urban Detroit
schools appears to be one feasible approach to improving an ailing school system (Lieberman

and Hoody 1998).
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