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SOAR Proposal - Summer 2018 
 

  
Assessing Arachnid Diversity at the Lehigh Gap Wildlife Refuge 

  
Faculty mentor: Dr. Daniel N. Proud, Visiting Assistant Professor of Biology 
Student Researcher: Austin Grace 
Start Date: 4 June 2018 
Length of Project: 10 Weeks 
  
Project Overview 
The Lehigh Gap Wildlife Refuge (LGWR) is comprised of 756 acres of wildlife habitat, of which 
approximately 400 acres are part of the New Jersey Zinc Superfund site (Lehigh Gap Nature Center). This 
site was severely impacted by heavy metal contamination due to zinc smelting that took place along the 
Lehigh River throughout the 1900s. The deposition of heavy metals in the soil made the landscape 
inhospitable to most plant and animal life. It remained a barren landscape until 2004, when the Superfund 
site was established and a restoration project began to restore the land to a usable, more natural state 
(Lehigh Gap Nature Center). Today, the 400 acres of land undergoing ecological restoration is covered by 
mostly grasslands, an intermediate stage of ecological succession. The combination of ecological 
succession, environmental pollution, and ecological restoration make this an important site for 
system-level approaches to understand changing environments. In addition, the Lehigh Gap Nature Center 
plays an integral role in the process, serving as a role model for environmental stewardship, providing 
access to the site for research, and educating the public on the history of the site and importance of 
environmental policy. 

 
A large scale ecological assessment, mostly of the plant communities, was conducted at the LGWR 
during 2005-2007 (Latham et al. 2007). Following this first phase of assessment, a second phase was 
implemented in which a series of inventories were completed for the mammals, reptiles, amphibians, 
insects, and soil microorganisms (Husic et al. 2010). A preliminary study of the microarthropods at the 
LGWR suggested that abundance and taxonomic diversity is greatest on the western slope where less 
heavy metals were deposited, but they are markedly lower on the eastern part of the slope where heavy 
metal concentration is highest (Husic et al. 2010). A survey of the arachnids at the LGWR was not 
completed although it was recommended that “it would be important to have an inventory of other 
arthropods, including arachnids” (Husic et al. 2010, p.12-14). Therefore, we propose to conduct an 
inventory of the arachnid species at the Lehigh Gap Nature Center using an empirical approach and 
standardized sampling techniques that will allow us to quantify the abundance and diversity of arachnids. 
We will compare abundance and taxonomic diversity of arachnids between habitats that were heavily 
affected by pollution (on the eastern part of the property) and those that were less affected (on the western 
part of the property). We hypothesize that the habitats contaminated by heavy metals will have lower 
abundance and lower taxonomic diversity than the habitats that were not contaminated. 

 
Spiders belong to the arachnid order Araneae, the second most diverse order after Acari (mites and ticks). 
At present there are more than 47,300 species of spiders (World Spider Catalog, 2018). Common 
litter-dwelling families of spiders that we expect to encounter include Lycosidae, Agelenidae, and 
Salticidae (Bradley & Buchanan, 2012). As major predators of other small organisms, arachnids play a 
critical role in trophic systems. For example, spiders serve as important biological controls of insect 
populations (Foelix, 2010). There is evidence that heavy metals (e.g., zinc, lead and mercury) can 
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accumulate in spiders and can be transported up the food chain (Jung & Lee, 2012). To study questions 
related to bioaccumulation, we must first investigate the diversity of species present at the site. 

 
Methods 
If funded, we will immediately begin the “Research Approval Process” at the Lehigh Gap Nature Center 
so that fieldwork can begin during the first week of the SOAR program. We will sample the arachnid 
abundance and diversity using a number of standardized collecting techniques. First, we will determine 
the sites of 12 transects that are oriented perpendicularly to the Kittatinny Ridge. We will install pitfall 
traps along six of the transects, and collect litter samples from 1 m2 plots along another six transects. 
Litter will be sifted using a litter reducer and placed on a Berlese funnel to extract microarthropods. Other 
collecting methods will involve beating and sweeping ground-level vegetation. After collecting samples 
in the field, we will sort spiders from the samples, identify morphospecies, and identify species for the 
most common taxa using taxonomic keys provided in Ubick et al. (2017). Common species will be 
photographed using a stereomicroscope with a camera attachment.  
  
Roles & Responsibilities 
Dr. Proud: I will serve as a mentor for the ten-week research project as well as any subsequent work in the 
fall. I will spend part of the first week in the field with Austin selecting sites for transects, installing traps, 
collecting leaf litter, and demonstrating each of the various collecting techniques. In the lab, I will provide 
Austin with training related to setting up Berlese funnels (a passive method of extracting microarthropods 
from sifted leaf litter), sorting samples, identifying spider taxa, and photographing specimens using a 
stereomicroscope. I will meet with Austin several times per week throughout the 10-week project, and 
provide him with guidance and feedback. Finally, I will be responsible for providing all of the required 
collecting equipment (available in my lab or the shared biology facilities) for the project.  
 
Austin Grace: I will learn field and laboratory skills that are relevant to this project, and are broadly 
applicable across a wide range of ecological studies. For example, I will collect samples along transects, 
collect leaf litter, and use R to analyze community composition and diversity. I will perform all necessary 
tasks to complete this ten-week project. I will travel to the Lehigh Gap Nature Center to collect samples, 
install traps to collect species, sort and identify arachnids from samples, and curate collected specimens 
(including non-arachnid arthropods like insects, centipedes, and millipedes) so that they can be made 
available for future projects. I will compile data and generate a report that will be provided to the public. I 
will meet with Dr. Proud several times per week to update him on my progress, to be trained in field and 
laboratory techniques, and to seek guidance with writing and presentation skills. I will present this work 
at the Moravian College Scholarship and Creative Endeavors Day, and possibly at other conferences 
during the fall or spring semester.  
 
Timetable of Expected Milestones  
WEEK 1: Orientation to literature and field methods; identify sites for transects; install pitfall traps 
WEEK 2-3: Sorting samples and identifying species 
WEEK 4: Collecting pitfall traps; sorting and identifying species 
WEEK 5-7: Identification of species; photograph common species; compile diversity data 
WEEK 8: Learning R; begin analyses in R 
WEEK 9-10: Finish analyses; curate samples; prepare poster presentation for SOAR 
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Engagement in Discipline-Specific Research 
Austin will gain research experience and learn techniques that are relevant to field-based environmental 
and ecological studies. Additionally, he will learn laboratory-based methods for identifying taxa using 
light microscopy, primary literature, and dichotomous keys. He will learn to design experiments, collect 
data, analyze data using R, and curate specimens in a wet collection (i.e., in ethanol).  
 
Contributions to the Discipline and Community 
As one of the expected outcomes for this project, Austin will produce a catalog of the common species of 
spiders found at the Lehigh Gap Nature Center. During the production of this catalog, we will seek input 
from other stakeholders (e.g., researchers, board members, and community members at the Lehigh Gap 
Nature Center). We intend to make this product publicly available in order to facilitate future studies of 
litter dwelling arthropods at the site. Austin will present his work at the Moravian College Scholarship 
and Creative Endeavors Day, and will have the opportunity to present at the Lehigh Valley Ecology & 
Evolution Symposium (LVEES) in 2019. Additionally, I will assist Austin in applying for a student 
scholarship to attend the 2019 Annual Meeting of the American Arachnological Society hosted by 
Washington and Lee University (Lexington, VA). This project will enable Dr. Proud to continue to build 
a research program to investigate ecological, environmental, and evolutionary questions using arachnids 
as models. This project will generate novel data regarding the arachnid diversity at the Lehigh Gap Nature 
Center and the effects of the heavy metal pollution on arachnid populations and communities. It will 
provide a basis for future undergraduate research projects, including samples that can be compared 
through longitudinal studies, as well as samples of other important arthropod groups (centipedes, 
millipedes, and insects) that may serve as the basis for future projects. Results of this work may be 
published in a peer-reviewed scholarly journal. 
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Student Purpose Statement 

Assessing Arachnid Diversity at the Lehigh Gap Wildlife Refuge 

Student name: Austin Grace 
Major: Environmental Science 
Graduation date: May 2019 
Faculty Mentor: Dr. Daniel Proud, Visiting Assistant Professor of Biological Science 
On-Campus Housing Requested: Yes 

I am a traditional second semester junior pursuing a bachelors of science degree in Environmental 
Science and a secondary major in Sociology: Law and Society Track. To date, I have take many courses 
that involve environmental science and enjoyed every single one of them. When it comes to 
understanding and taking part in my education, both in and out of the classroom, I take it very seriously.  I 
currently have membership in the Omicron Delta Kappa Honors Society and soon to be inducted into the 
Alpha Kappa Delta Sociology Honors Society. Furthermore, I have managed to maintain all of this while 
staying active on the varsity tennis team, working for the college at the Library and as a tutor, along with 
being a resident advisor for two straight years. In my time at Moravian, I am thankful for all the education 
experiences I have had and for the scholarships that I have received to not only stay on this campus to 
better myself, but to increase my knowledge in any area of environmental science.  

At this current moment, I am determining whether I should further my education and attend law 
school to study environmental litigation, or too purse a masters in environmental science at graduate 
school. However, the influence of the late Dr. Kuserk through his incredible labs last semester has 
inspired me to continue researching and exploring different areas of ecology. Furthermore, I decided to 
attend Dr. Lord’s May Term trip out to Oregon to learn more about Marine Ecology.  

I would like to work more closely with the environment and its biodiversity, specifically the 
biodiversity of arachnids. Arachnids are an important part of our ecosystem since they help to control the 
number of bugs that are able to destroy plants in the wild. Furthermore, they help to regulate crops, which 
our economy heavily depends on. Measuring the biodiversity between two areas of ecological succession 
could give us a good indication of how well plants will grow during different stages of ecological 
succession. I am looking forward to working with Dr. Proud and learning more about arachnids. In order 
to prep for graduate or law school, and possibly a job as a researcher, I need to sharpen my skills that 
would help me to conduct future research.  This would involve the practice of using R, a statistical 
program, which will help calculate the biodiversity of arachnids more efficiently. Furthermore, working 
more out in the field will help me to acquaint myself with future research in the environmental field. 
Through this project, I hope that working out in the field will help me to determine my true calling in life 
after college. No matter what career path I decide to choose at the end of my college career, I hope that 
this will strengthen my background and experience. 

Expense Proposal 
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Title: Assessing Arachnid Diversity at the Lehigh Gap Wildlife Refuge 
Faculty Mentor: Dr. Daniel Proud, Visiting Assistant Professor of Biological Science 
Student Researcher: Austin Grace 

In order to complete the proposed research project described above, we are requesting funding for the 
following expenses: 

Mileage: Moravian College to Lehigh Gap Nature Center, 39 miles roundtrip. We plan to make 
approximately 10 trips for a total of 390 miles at $0.545/mile. 

In total, we are requesting $213 for travel-related expenses for this project. 


