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INTRODUCTION

Many cities around the world are growing, but many are also  

encountering economic decline, leading to population loss 

(1). This has led to an overabundance of infrastructure 

which is eventually torn down forming vacant land (Fig. 1). 

Vacant lots are perceived as a blight but could also act to 

conserve arthropods (2, 3).

Vacant lots in Cleveland, OH are mown monthly which may 

limit their conservation value (4). Lead concentrations in the 

soil of vacant land from previous industrial emissions, 

gasoline, and paint, may also adversely affect their 

conservation value (5). We wanted to determine how 

converting vacant lots into pocket prairies improved their 

conservation value. We also want to determine how soil lead 

concentrations might be influencing ant assemblages on 

urban vacant land.

Figure 3: 1. Collection of pitfall trap contents at each site. 2: Ants 

separated into 20 mL scintillation vials. 3. Identification of ants to 

species. 4: Ant identification resources: A: Ants of Eastern North 

America: A Guide to the Genera, (6), B: The Ants of Ohio (7), and 

C: Antweb.org

Figure 6: Ant species composition between vacant lots and pocket 

prairies treatments and Metropark forests

METHODS

Site selection and trapping: Within eight neighborhoods in 

Cleveland, OH, we established two treatments: vacant lots 

and pocket prairies, and we also selected eight Metropark

forest sites surrounding downtown Cleveland.

• Vacant lot (mown monthly) (Fig. 2: 1)

• Pocket prairie (mown annually) (Fig 2: 2)

• Metropark forest (unmanaged) (Fig 2: 3)

Pitfall traps were set in June, July, and August of 2018, and 

trap contents were collected after seven days. Samples 

were brought back to the laboratory where adult worker ants 

were identified to species (Fig. 3).

RESULTS
CONCLUSIONS

Metropark forests had a significantly lower ant species richness in 

July, possibly due to differences in habitat type. Pocket prairies had 

similar ant communities as vacant lots. Nonetheless, planting native 

wildflowers could still provide many benefits, such as providing a 

pollinator habitat (8). However, soil lead concentrations could 

potentially be affecting ant fitness and survivorship (9). Inner-city 

habitats provide unique habitats for ants, but do not replace the 

importance of maintaining forest habitats.
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Figure 4: Soil collection from each site

Figure 5: Ant species richness over June, July, and August of 2018

Figure 7: Total soil lead concentrations and ant species richness
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Ant species richness is not significantly affected 

by soil lead concentrations (P = 0.122; χ2 = 2.39) 

Ant species richness was lower in Metropark

forests in July (P < 0.001; χ2 = 20.3) 

Figure 1: Vacant lot formation: 1: A building falls into disrepair 

due to negligence or abandonment, 2: Building is torn down by 

the city, 3: Turf grass is planted over the site, 4: The site is 

mowed on a monthly basis

Statistical analysis: 

• Generalized Linear Mixed Models (glmmTMB package 

version 1.0.0 in R version 3.6.1) with a negative binomial 

distribution to compare species richness across months 

and treatments, and total soil lead levels

• Trap days were incorporated into the model as an offset to 

account for missing pitfall traps

• Multiple comparisons of means with Tukey Contrasts test 

to compare ant species richness among treatments

• Nonmetric Multidimensional Scaling to visualize 

differences in species composition across habitat types 

• ADONIS test to compare ant species composition

AIM

Objective 1: Determine if establishing pocket 

prairies on vacant land increases ant species 

richness and alters community composition

Hypothesis: Creating pocket prairies in the city will 

increase ant species richness and alter species 

composition relative to vacant lots

Objective 2: Examine how soil lead concentrations 

influence the conservation value of vacant lots and 

pocket prairies

Hypothesis: Ant species richness will decline with 

increasing soil lead concentrations

1. 2.

3.4.

1. 2.

3.4.

Figure 2: 1: A mown vacant lot. 2: A pocket prairie established 

on a vacant lot. 3: A Metropark forest

1. 2. 3.

Ant species composition is different in 

Metropark forests compared to vacant lots and 

pocket prairies which are similar (P < 0.001)

Soil data: The Phelan laboratory collected soil samples at all 

sites. Soils were analyzed by the Ohio State University STAR

Lab for total available (elemental) levels of lead (Fig. 4).


