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Abstract
The objective of this experiment was to evaluate the species 
diversity of beetles in Sunken Meadow State Park, Long 
Island in relation to human activity.  To thoroughly identify 
the species of these beetles based on their DNA sequence, 
beetles were collected using sugar baits and conical collection 
tubes. After collection, the samples went through several lab 
procedures involving DNA isolation and amplification 
through the Polymerase Chain Reaction and DNA was sorted 
and separated using Gel Electrophoresis. Samples were 
sequenced and processed using bioinformatics. Results 
showed that out of the twenty specimens that were collected 
only 15 were successfully sequenced and only one was 
identified as a beetle. The species found opened up further 
research on the arrival and dispersion of invasive species and 
the relation of these findings to the high amounts of human 
activity in Sunken Meadow Park.
Introduction

Beetles may be affected by human activity due to the 
invasion of their environment. The effect of human pastimes 
like racing, walking, hiking could potentially harm the 
biodiversity of beetles. Common key factors could indicate 
why the existence of different beetle species is increasing or 
decreasing. The goal of this experiment is to determine 
whether or not human activities could affect the existence of 
beetles in Sunken Meadow Park. Areas which are most dense 
in human activity that will be targets in this experiment are the 
golf course, picnic area, the Sunken Meadow Creek, and as 
well as the Sunken Meadow Creek Trail. It has been 
hypothesised that due to the frequent human activity in 
Sunken Meadow Park, there will be a low biodiversity of 
beetles in the park. After collecting the specimens, DNA will 
be isolated, amplified, and sequenced. This will help identify 
the species of every sample collected. 
Results

Fifteen samples were successfully amplified, and were 
sent out for sequencing. After processing the sequences using 
DNA Subway, samples PDM 1, 2, 4, 9, 10, and 12-20 had 
similar sequencing patterns and the results concluded that all 
the samples with the exception of sample 11 were Philoscia 
muscorum, commonly known as the striped woodlouse or fast 
woodlouse. Thus, most of the specimens that were collected 
were shown to have no relation to a species of beetle. Sample 
PDM--011 was identified as an Amara familiaris or 
commonly known as a ground beetle. This specimen was very 
distinctive among the rest.

 

Materials and Methods
An effective way of luring beetles out is by setting out things 
like beer, molasses, or yeast. Many beetles are attracted to 
sugary solutions (Mississippi Entomological Museum 2006). 
For this experiment, there was a brown sugar and yeast solution 
used only to lure the beetles out. The beetles were not drowned 
because it is necessary to preserve their morphology before 
sequencing. Thus, they were caught before they reached the 
solution. These were placed at the base of a tree, or hanging 
from a tree limb. Before beginning to lure out the specimens 
there were quadrats placed in each area of the park where the 
specimens were collected. After collection these specimens 
were documented and photographed. Latitude and longitude 
were also recorded for each sample collected; for this one 
would need a phone with access to directional coordinates. The 
specimens were placed in conical tubes and stored in the 
freezer. At Stony Brook, the DNA of the samples were isolated, 
purified, amplified by PCR, and analyzed by gel 
electrophoresis in adherence with the DNA Barcoding Protocol. 
After proof of amplification, samples were sent to Genewiz for 
sequencing and analyzed using DNA Subway’s Blue Line.
References 
● Cold Spring Harbor Laboratory DNA Learning Center, 

2014.Using DNA Barcodes to Identify and Classify Living 
Things.

● Gardner, Toby A. 11 March 2008. “Understanding the 
Biodiversity Consequences of Habitat Change: The Value 
of Secondary and Plantation Forest for Neotropical Dung 
Beetles.” British Ecological 
Society,besjournals.onlinelibrary.wiley.com/doi/full/10.111
1/j.1365-2664.01454.x.

● Holland, R A, et al. 11 Aug. 2006. “How and Why Do 
Insects Migrate?” Advances in Pediatrics., U.S. National 
Library of Medicine. 
www.ncbi.nlm.nih.gov/pubmed/16902129.

● Mississippi Entomological Museum, 2006. “Baiting for 
Insects.” Mississippi State University Department of 
Biochemistry, Molecular Biology, Entomology, and Plant 
Pathology.

● The National Wildlife Federation. “Invasive Species” | 
National Wildlife Federation.” 
www.nwf.org/Educational-Resources/Wildlife-Guide/Threa
ts-to-Wildlife/Invasive-Species.

● Stork, Nigel E., et al. 16 June 2015. “New Approaches 
Narrow Global Species Estimates for Beetles, Insects, and 
Terrestrial Arthropods.” PNAS, National Academy of 
Sciences. www.pnas.org/content/112/24/7519.             

                   

Discussion
Sample PDM-004 was amplified and sequenced, but the sequence was low quality. It was trimmed, and aligned but 
did not have a high sequence similarity with the reference data. Several of the specimens proved to be difficult during 
extraction when there was trouble dissolving the specimen parts in the lysis solution. The hypothesis that stated 
species diversity would be low in Sunken Meadow Park due to human activity was invalidated. Nonetheless, the 
beetle, Amara familiaris, showed to be a species that wasn't native to the area. Ihe ground beetle found in this 
experiment could potentially be a threat to other species living in Sunken meadow park or on Long Island in general, 
depending on its lifestyle. A further investigation of the decline or rise of the prey population can contribute to the 
conclusion that this specific ground beetle may be harming that ecosystem. The area is very heavily occupied 
especially during the spring time when these beetles are the most prevalent. In conclusion, the hypothesis was 
invalidated after continuing with the research, but many other experiments could have been done through the 
information gathered as well.
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Figure 1. Gel electrophoresis Figure 2. Gel electrophoresis 

Figure 3. Specimen 
identified as  a Common 
Striped Woodlouse or 
Philoscia muscorum

Figure 4. Specimen 
identified as ground 
beetle: Amara familiaris

Figure 5. DNA Subway Bioinformatics. 
Alignment viewer shows similarity between 
PDM-011 and Amara familiaris
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