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Dear Colleagues and Friends, 

I would like to personally welcome each of you to the CCURI Regional Conference and Poster 

Session.  This exciting event is co-hosted by the Community College Undergraduate Research 

Initiative (CCURI) and Bio-Link (http://www.bio-link.org/). Bio-Link originated in late 1998 

with a grant from the National Science Foundation as a National ATE Center for Biotechnology. 

CCURI’s mission is to support the development, implementation, and evaluation of 

undergraduate research programs at our Nation’s community colleges.  CCURI is currently in its 

fourth year of a $4M NSF grant under the Transforming Undergraduate Education in STEM 

(TUES) Program.     

In 2013-2014, a total a total of 239 academic professionals delivered cased‐based learning and/or 

research experiences to over 2,600 students at our 31 partner institutions.  CCURI research 

programs are implemented as part of a course-based (CURE), program-based (PURE) or 

summer-based (SURE) reform effort.  Each year, CCURI sponsors two regional student poster 

sessions to provide students with an opportunity to showcase their work to the CCURI network.  

Previous events were held in Philadelphia, Phoenix, and Washington.  This year, we are honored 

to holding our event in the great city of Charlotte, NC, with Gaston College as our gracious host.   

President Obama has been consistent in his commitment to improving STEM education in this 

country.  He is passionate about moving America’s students to the “top of the pack” by enabling 

all students to learn deeply and think critically in STEM fields, and has supported the expansion 

of STEM education opportunities for students from all backgrounds.  CCURI believes that the 

research experience is the most effective way to promote deep learning and advance critical 

thinking skills, and with close to 50% of our Nation’s undergraduates currently pursuing their 

education at a community college, the CCURI mission is a critical component of this 

commitment.  We hope that you will enjoy exploring the amazing talent on display at this 

Regional Conference. 

Again, welcome to the conference. I am glad that you are here, and I look forward to your 

participation. 

Sincerely, 

 

James A. Hewlett 

Executive Director 

CCURI 
 

 



The following posters will be presented November 22, 2014 

10:00am – Gaston College 

 

California 
STUDENT(S): Hollie St. Claire 

INSTITUTION: Moreno Valley College 

DISPLAY AREA: 1 

 

Delaware 
STUDENT(S):  Sharon Dutton 

INSTITUTION: Delaware Technical Community College 

DISPLAY AREA: 2 

 

STUDENT(S): Kristabel Madera 

INSTITUTION: Delaware Technical Community College 

DISPLAY AREA: 3 

 

STUDENT(S): Suthep Prasertsantisuk  

INSTITUTION: Delaware Technical Community College 

DISPLAY AREA: 4 

 

STUDENT(S): Courtney Shatley  

INSTITUTION: Delaware Technical Community College 

DISPLAY AREA: 5 

 

Florida   
STUDENT(S): Mitchell Thomas 

INSTITUTION: Seminole State College / Sanford-Burnham Medical Research Institute 

DISPLAY AREA: 6 

 
Minnesota  
STUDENT(S): Derrick Carper 

INSTITUTION: Anoka Ramsey Community College 

DISPLAY AREA: 7 

 

STUDENT(S): Allison Olmos 

INSTITUTION: Minneapolis Community and Technical College 

DISPLAY AREA: 8 

 

STUDENT(S): Timothy Roser 

INSTITUTION: Minneapolis Community and Technical College 

DISPLAY AREA: 9 

 



New Mexico  
STUDENT(S): Nikki Vazquez, Sanda Garrett and Stephen Smith 

INSTITUTION: Mesalands Community College 

DISPLAY AREA: 10 

 

New York  
STUDENT(S): Joseph Beck 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 11 

 

STUDENT(S): Kelsey Castro 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 12 and 13 

 

STUDENT(S): Nicole McFadden 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 14 

 

STUDENT(S): Kyle Webster 

INSTITUTION: Finger Lakes Community College 

DISPLAY AREA: 15 

 

North Carolina 

STUDENT(S):  George Anderson 

INSTITUTION: Gaston College 

DISPLAY AREA: 16 

 

STUDENT(S):  Tiffany Haley, Chelsea Mills, and Trinh Nguyen 

INSTITUTION: Gaston College 

DISPLAY AREA: 17 

 

STUDENT(S):  Chelsey King and Janna Stover 

INSTITUTION: Gaston College 

DISPLAY AREA: 18 

 

STUDENT(S):  Hannah Laws 

INSTITUTION: Gaston College 

DISPLAY AREA: 19 

 

STUDENT(S):  Aaliyah Martin 

INSTITUTION: Craven Community College 

DISPLAY AREA: 20 

 



Oklahoma 

STUDENT(S):  Angela Fortner and Grant Chrapla 

INSTITUTION: Tulsa Community College 

DISPLAY AREA: 21 

 

STUDENT(S): Steven DeLeon and Tyler Noble 

INSTITUTION: Tulsa Community College 

DISPLAY AREA: 22 

 

STUDENT(S): Laurelyn Rubidoux 

INSTITUTION: Tulsa Community College 

DISPLAY AREA: 23 

 

South Carolina 
STUDENT(S): Thao Vu 

INSTITUTION: Piedmont Technical College 

DISPLAY AREA: 24 

 

STUDENT(S): Rossana Cubillan 

INSTITUTION: Piedmont Technical College 

DISPLAY AREA: 25 

 

Tennessee 
STUDENT(S): Grace Borthick 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 26 

 

STUDENT(S): Mary Davis and Nicole Gammons 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 27 

 

STUDENT(S): Lorela Hunt 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 28 

 

STUDENT(S): Kyle Nagy 

INSTITUTION: Volunteer State Community College 

DISPLAY AREA: 29 

 

 

 



Texas  
STUDENT(S): Travis Ahrens 

INSTITUTION: Del Mar College 

DISPLAY AREA: 30 

 

STUDENT(S): Virginia Anderson 

INSTITUTION: Midland College 

DISPLAY AREA: 31 

 

STUDENT(S): Gail Brunton  

INSTITUTION: McLennan Community College 

DISPLAY AREA: 32 

 

STUDENT(S): Stephani Clevenger  

INSTITUTION: McLennan Community College 

DISPLAY AREA: 33 

 

STUDENT(S): Andrea Edie 

INSTITUTION: McLennan Community College 

DISPLAY AREA: 34 

 

STUDENT(S): Desirey Flores 

INSTITUTION: Del Mar College 

DISPLAY AREA: 35 

 

STUDENT(S): Amber Goins 

INSTITUTION: Del Mar College 

DISPLAY AREA: 36 

 

STUDENT(S): Bradley Gravitt 

INSTITUTION: McLennan Community College 

DISPLAY AREA: 37 

 

STUDENT(S): Kimberly Kissoon 

INSTITUTION: Del Mar College 

DISPLAY AREA: 38 

 

STUDENT(S): Marina Ngassa 

INSTITUTION: Midland College 

DISPLAY AREA: 39 

 

STUDENT(S): Kara Schmidt 

INSTITUTION: McLennan Community College 

DISPLAY AREA: 40 

 

 



STUDENT(S): Jamie Vulgamore 

INSTITUTION: Del Mar College 

DISPLAY AREA: 41 

 

Washington 
STUDENT(S): Chelsea Crabb 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 42 
 

STUDENT(S): Alexandra Serdyuk 

INSTITUTION: Edmonds Community College 

DISPLAY AREA: 43 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



California  
STUDENT(S):  Hollie St. Claire 

INSTITUTION: Moreno Valley College 

DIVISION: Biology 

FACULTY ADVISOR: Felipe Galicia 

POSTER TITLE: INVESTIGATING THE ROLE OF TEMPERATURE IN THE 

DISTRIBUTION OF COCHINEAL (DACTYLOPIUS COCCUS) POPULATIONS ON 

NOPAL CACTUS PADS (GENUS OPUNTIA) IN SOUTHERN CALIFORNIA 

DISPLAY AREA: 1 

ABSTRACT: The cochineal insect (Dactylopius coccus) is a common parasite of the nopal 

cactus (genus Opuntia) in the southwestern United States and is commercially valuable for the 

carminic acid the female produces, which can be used to make a brilliant, organic red dye. Visual 

observation of cochineal populations on nopal cacti in the Jaeger Desert Institute (a small 

wildlife area adjacent to the Moreno Valley College campus in Moreno Valley, California), 

suggested cochineal distribution may be dependent on solar radiation. Sun exposed pads seemed 

to have greater densities rather than pads that fell in the shade of neighboring trees and other 

foliage. To test whether there was indeed a correlation between temperature and cochineal 

distribution, a test cactus was selected, and the percentage of cochineal coverage vs. the average 

surface temperature of each pad was recorded. The data collected suggested that temperature did 

affect cochineal population, and showed that there was a significant difference in distribution 

between warm and cool pads. For this experiment, populations tended to peak on pads with an 

average surface temperature of between 25° and 35°C. However, it was also noted that sparsely 

populated pads experienced a wide fluctuation in temperature, leading to the speculation that 

cochineal populations might also prefer more uniform temperatures, or that other variables may 

factor in insect distribution. This information could be useful regarding optimal conditions for 

the harvesting of the cochineal for its dye particularly with the modern emphasis on eco-friendly 

alternatives to environmentally hazardous chemical products, such as synthetic dyes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Delaware  
STUDENT(S):  Sharon Dutton 

INSTITUTION: Delaware Technical Community College 

DIVISION: Environmental Conservation 

FACULTY ADVISOR: Virginia Balke 

POSTER TITLE: Conservation and Restoration Surveys in Delaware 

DISPLAY AREA: 2 

ABSTRACT: Restoration and conservation are both made possible with a baseline survey 

depicting the health of the land’s water resources.  The Upper Christina River has a mostly 

suboptimal EPA rating on stream health and good potential for recovery if the causes of erosion 

are compensated for.  EPA results are based on in situ data following Rapid Bioassessment 

Protocols.  Potential for recovery based on Rosgen Classification of geomorphology which 

focuses on entrenchment ratio, width /depth ratio, sinuosity, and slope to predict sensitivity to 

disturbance, sediment supply, stream bank erosion potential, and vegetation controlling 

influence.  Cross-sections taken at 100-200 foot intervals to determine areas of critical condition. 

Conclusions for work done in the Brandywine Creek watershed for the First State National 

Monument at Woodlawn are still in the preliminary stage.  Work conducted for the conservation 

of the newly founded park was limited by stream access; all work was limited by severe weather.  

The findings from the Upper Christina River show that if the appropriate restoration efforts are 

implemented then home owners will no longer feel the effects of bank erosion in their backyard 

area.   

STUDENT(S):  Kristabel Madera 
INSTITUTION: Delaware Technical Community College 

DIVISION: Ecology 

FACULTY ADVISOR: Virginia Balke 

POSTER TITLE: Monitoring the Developmental Stages of the Horseshoe Crab 

DISPLAY AREA: 3 

ABSTRACT: The Atlantic horseshoe crab (Limulus polyphemus) has been around for over 300 

million years. It lives in warm, coastal waters on the sea floor. L.polyphemus has a great 

significance ecologically. Horseshoe crabs are an important component of coastal food webs. 

They are the main source of fat for at least 20 species of migratory shore birds. They also serve 

as a controlling factor in benthic species composition through their feeding activities. Humans 

capture horseshoe crabs primarily for bait to fish for eel and whelk. Additionally, horseshoe 

crabs play a vital role for the safety of medicines. A clotting agent in the crab’s blood, known as 

Limulus Amoebocyte Lysate (LAL), is used to detect microbial pathogens in medical 

intravenous fluids, injectable drugs and supplies. Although this species is not currently listed as 

threatened or endangered there are many challenges that need to be overcome such as 

overharvesting and habitat loss. To assure the population does not plummet, Delaware Bay 

conducts an annual Horseshoe crab spawning survey April through June. At the Delaware 

National Estuarine Research Reserve (DNERR) scientists and volunteers gather at the St.Jones 

Reserve in Dover, Delaware, where they monitor three different beaches to count horseshoe 

crabs. Records of the spawning survey at the DNERR beaches for the past decade were analyzed 

to assess population trends. There is very little information known about the developmental 

phases of the horseshoe crab. Research was conducted to determine the effect of density and 

salinity has on the rate of hatching in the laboratory 



STUDENT(S):  Suthep Prasertsantisuk, Vanessa McKenzie, and Young Lee 
INSTITUTION: Delaware Technical Community College 

DIVISION: Microbiology 

FACULTY ADVISOR: John McDowell 

POSTER TITLE: Survey of Ticks Carrying Lyme Borrelia in New Castle County, DE 

DISPLAY AREA: 4 

ABSTRACT: Nearly 30,000 cases of Lyme disease are reported annually in the US with the 

highest incidence in northeastern states including Delaware.  The disease is caused by the 

bacteria Borrelia burgdorferi which is transmitted to patients through the bite of infected black-

legged deer ticks (Ixodes scapularis).  To better understand the dynamics of this tick-borne 

illness in Delaware, 693 ticks were collected between March 2013 and August 2014 in New 

Castle County, most from a site adjacent to the Delaware Technical Community College (DTCC) 

Stanton Campus.  Three different species of ticks were collected, the majority being black-

legged deer ticks, of which 4.3% of 276 ticks were PCR positive for Borrelia.  Future studies will 

look to determine prevalent Borrelia strains for disease risk potential assessment and to 

understand the enzootic cycle in the region. 

 
STUDENT(S):  Courtney Shatley 
INSTITUTION: Delaware Technical Community College 

DIVISION: Microbiology 

FACULTY ADVISOR: Virginia Balke 

POSTER TITLE: Physiology of Soil-Borne Pseudomonas Bacteria  

DISPLAY AREA: 5 

ABSTRACT: Bacteria in the genus Pseudomonas play a variety of roles in soils including 

causing diseases and promoting growth in plants. Their ubiquity and ease of cultivation, makes 

pseudomonads good subjects for investigating the relationship between bacterial physiology and 

soil characteristics. Two soil samples less than 20 meters apart were collected in Sedona, AZ; 

one from under a juniper tree (SAZ004) and the other in a region sparsely covered with 

vegetation (SAZ003). The two soils differed significantly in most of the variables tested. 

Selective medium was used to culture pseudomonads and their identities were confirmed using 

16S rDNA sequence analysis. Seven unique Pseudomonas strains were isolated from SAZ004 

and six from SAZ003. Phylogenetic analysis using 16S rDNA sequences indicates that there is 

little overlap between the strains isolated from both soils. BIOLOG Gen III Microplates were 

used to create metabolic profiles for the isolates which show physiological differences between 

the pseudomonads isolated from the two soils. Antibiotic resistance tests were performed with 

each isolate and in some cases, the soils show differing susceptibility. In order to confirm that the 

isolated strains accurately represent the Pseudomonas populations in the soils, a culture 

independent analysis was performed using Pseudomonas specific primers and TOPO cloning 

vector. Results suggest that these techniques can be effectively used to investigate the 

relationship between bacteria physiology and soil characteristics. 

 

 

 

 



Florida  
STUDENT(S):  Mitchell Thomas 

INSTITUTION: Seminole State College / Sanford-Burnham Medical Research Institute 

DIVISION: Genetics 

FACULTY ADVISOR: Ryan Esquejo 

POSTER TITLE: Verification of Lipogenic Regulators in Knockout Mice Using Genotypic 

Analysis 

DISPLAY AREA: 6 

ABSTRACT: Sterol-regulatory element-binding proteins (SREBPs) are important transcription 

factors that are involved in the pathway and mechanism of fatty acid and cholesterol synthesis. In 

mammalian cells, SREBP forms a complex with SREBP cleavage activating protein (SCAP) in 

the endoplasmic reticulum. In the presence of low cholesterol levels, this complex will migrate to 

the golgi apparatus, the amino end of SREBP will be cleaved, enter the nucleus, and promote the 

transcription of lipogenetic genes. The Osborne Lab is an in vitro and cell culture based research 

laboratory with a focus on mammalian lipid metabolism, specializing in SREBPs.  In order to 

perform experiments dealing with mammalian lipid metabolism, mice of many different strains 

are used. These mice are cross-bred in order to end up with a new generation of mice that could 

have alleles and traits from their parent mice. In order to test if these mice have desired alleles, 

genotyping must be performed. It is an integral, multi-step process that precedes studies and 

research using animal models. Genotyping is a series of techniques used to determine an 

individual’s inherited alleles. The molecular biological techniques and methods used in series for 

genotyping are as follows: tissue digestion, polymerase chain reaction, electrophoresis, UV gel 

imaging, and analysis. After analysis of results, conclusions can be made as to what the genotype 

of each individual mouse is, and further directed studies and research involving mice with 

particular desired traits can be performed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Minnesota  
STUDENT(S):  Derrick Carper 

INSTITUTION: Anoka-Ramsey Community College 

DIVISION: Genetics 

FACULTY ADVISOR: Paula Croonquist 

POSTER TITLE: Genetic and Phenotypic Characterization of Woyotes: An experimental 

Hybridization of Western Wolf with Western Coyote 

DISPLAY AREA: 7 

ABSTRACT: The taxonomic identity of the historical western Gray wolf (Canis Lupus) and the 

more recent eastern wolf (Canis Lycaon) remains controversial. Based on limited genetic data 

(la28 haplotype) shared by western coyotes (Canis Latrans) and western wolves, it has been 

suggested that western wolves and western coyotes may have been the origin of the eastern 

wolves. However, these two species do not hybridize in the wild. Scientists at our partnering 

institution, the Wildlife Science Center, and Dr. David Mech have collaborated to hybridize the 

western wolf with the western coyote in captivity to elucidate ancestry of these two species and 

the genetics and phenotype of the hybrids. The mating produced a litter of six hybrid pups 

(woyotes). Interestingly, the woyotes are fertile and two F2 pups were recently born from an F1 

woyote mating. Our aim is to confirm genetically that the woyotes are hybrids, and ascertain 

admixture by single nucleotide polymorphism (SNP) analysis, utilizing 21 ancestry informative 

SNPs. Preliminary genetic data indicates that the original hybridization resulted from more than 

one sires’ sperm’s fertilization of the dam’s ova and these hybrids are indeed heterozygotes for 

the western wolf and western coyote alleles. We hypothesized that if indeed hybridization of 

these species gave rise to a new subspecies, these hybrids would display hybrid vigor and/or 

intermediate phenotypes. We have taken two approaches to study the woyotes phenotypically. 

First, we have been working on identifying the distal gut microbiota of the hybrids by a culture-

independent assay that involves sequencing 16S ribosomal RNA encoding gene (rRNA). Our 

data indicates that the F1 woyotes may have a distinct intestinal microbiome from previously 

reported gray wolves’. Futhermore, we successfully isolated total RNA from peripheral blood of 

woyotes, produced cDNA and performed semi-quantitative RT-PCR to assess differential gene 

expression in the hybrids versus gray wolves’ controls.  Initial results indicate that the MAPK 

and Beta catenin genes may be differentially expressed in the F1 woyotes when compared to 

control wolves. Further studies will shed light if this phenotypic differences provide a 

heterozygote advantage to these hybrids.  

 

 

 

 

 

 

 

 

 



STUDENT(S):  Allison Olmos, Timothy Roser, and Kendra Prum 

INSTITUTION: Minneapolis Community and Technical College 

DIVISION: Biochemistry 

FACULTY ADVISOR: Rekha Ganaganur 

POSTER TITLE: STEAM DISTILLATION OF ESSENTIAL OILS FROM VARIOUS 

PLANTS, ANALYSIS OF THEIR CHEMICAL COMPOSITION AND BIOLOGICAL 

EFFECTS. 

DISPLAY AREA: 8 

ABSTRACT: This project is a collaborative effort of the STEM Career and Internship Club and 

the biotechnology program of Minneapolis Community and Technical College (MCTC). 

Essential oils are concentrated hydrophobic liquids that contain volatile compounds from plants 

and herbs, extracted through steam distillation or other techniques. Historically, both essential 

oils generated from the extraction methods have been believed to provide medicinal benefits for 

ailments ranging from skin diseases to various types of cancer
 
and have been used in a variety of 

products such as cosmetics, natural pesticides, antimicrobial agents, and biopolymers.  The 

biological effects and chemical compositions of the hydrosols are less known. Owing to their 

economic significance and lack of clear-cut morphological differences between species of 

several of the herbal plants, they also provide an ideal case for developing DNA barcodes. Our 

current studies include extraction of essential oils and hydrosols from a variety of fresh and dried 

plant matter, analysis of their chemical composition, biological effects such as in vitro cytotoxic 

potential or cytoproliferation using various cell culture models and DNA Barcoding of the 

species of plants used. Currently, the concentrated volatile oils and the hydrosols from the 

Valencia orange extracted through steam distillation were analyzed using gas chromatography to 

determine chemical composition and their effect on the cell-growth of an insect cell line Sf-9 (an 

insect cell line derived from the ovarian tissue of the fall army worm, Spodoptera frugiperda) as 

the oil is used in various pesticides.  Valencia orange essential oil is cytotoxic to Sf-9 in all 

concentrations from 1-50 uL/mL, whereas the hydrosols cause a 15-23% increase in cell growth 

in a concentration range from 10-20 uL/mL. Results from gas chromatography analysis show 

that while there are many different components in the Valencia orange oil as expected, limonene 

is the highest in concentration giving a major peak.  Ongoing experiments include extraction of 

oils and hydrosols from other plants of interest including hops and several spices of export 

interest from Asian countries like India, their chemical analysis using GC/MS, antibacterial and 

antitumor effects, and DNA bar coding of these species.    

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Kendra Prum, Timothy Roser, and Allison Olmos 

INSTITUTION: Minneapolis Community and Technical College 

DIVISION: Biochemistry 

FACULTY ADVISOR: Rekha Ganaganur 

POSTER TITLE: STEAM DISTILLATION OF ESSENTIAL OILS FROM VARIOUS 

PLANTS, ANALYSIS OF THEIR CHEMICAL COMPOSITION AND BIOLOGICAL 

EFFECTS. 

DISPLAY AREA: 9 

ABSTRACT: This project is a collaborative effort of the STEM Career and Internship Club and 

the biotechnology program of Minneapolis Community and Technical College (MCTC). 

Essential oils are concentrated hydrophobic liquids that contain volatile compounds from plants 

and herbs, extracted through steam distillation or other techniques. Historically, both essential 

oils generated from the extraction methods have been believed to provide medicinal benefits for 

ailments ranging from skin diseases to various types of cancer
 
and have been used in a variety of 

products such as cosmetics, natural pesticides, antimicrobial agents, and biopolymers.  The 

biological effects and chemical compositions of the hydrosols are less known. Owing to their 

economic significance and lack of clear-cut morphological differences between species of 

several of the herbal plants, they also provide an ideal case for developing DNA barcodes. Our 

current studies include extraction of essential oils and hydrosols from a variety of fresh and dried 

plant matter, analysis of their chemical composition, biological effects such as in vitro cytotoxic 

potential or cytoproliferation using various cell culture models and DNA Barcoding of the 

species of plants used. Currently, the concentrated volatile oils and the hydrosols from the 

Valencia orange extracted through steam distillation were analyzed using gas chromatography to 

determine chemical composition and their effect on the cell-growth of an insect cell line Sf-9 (an 

insect cell line derived from the ovarian tissue of the fall army worm, Spodoptera frugiperda) as 

the oil is used in various pesticides.  Valencia orange essential oil is cytotoxic to Sf-9 in all 

concentrations from 1-50 uL/mL, whereas the hydrosols cause a 15-23% increase in cell growth 

in a concentration range from 10-20 uL/mL. Results from gas chromatography analysis show 

that while there are many different components in the Valencia orange oil as expected, limonene 

is the highest in concentration giving a major peak.  Ongoing experiments include extraction of 

oils and hydrosols from other plants of interest including hops and several spices of export 

interest from Asian countries like India, their chemical analysis using GC/MS, antibacterial and 

antitumor effects, and DNA bar coding of these species.    

 

 

 

 

 

 

 

 

 



New Mexico 
STUDENT(S): Nikki Vazquez, Sanda Garrett and Stephen Smith 

INSTITUTION: Mesalands Community College 

DIVISION: Environmental Science 

FACULTY ADVISOR: Gretchen Gurtler 

POSTER TITLE: THE USE OF CAMERA TRAPS TO DETERMIN THE DECLINE OF 

BIODIVERSITY AND ABUNDANCE AT LAKE CONCHAS, NEW MEXICO   

DISPLAY AREA: 10 

ABSTRACT: In 2013, National Oceanic and Atmospheric Administration (NOAA) deemed all 

of the state of New Mexico as officially in a drought; with three-quarters of the state categorized 

as severe or exceptional. Reservoir storage statewide was 17% of normal; the lowest in the 

American West. At Conchas Dam Reservoir, located in northeastern New Mexico, the U.S. 

Army Corps of Engineers recorded the lowest lake levels since the opening of the dam in 1939. 

The dam and reservoir was the primary feature of the Tucumcari Irrigation Project. Water 

released from the dam was diverted into 300 miles (480 km) of canals that irrigate 41,400 acres 

(16,800 ha) of land in the Canadian River valley. With dam’s irrigation gates closed for four 

years, this major water source for area farmers, ranchers and wildlife was lost. The lack of 

potable water greatly affected the biodiversity of the area. Since March 2014, northeastern New 

Mexico began experiencing a great gain in precipitation. The primary objective of this study was 

to gain the first reliable density and diversity estimates for mammals near Lake Conchas, since 

the drought. This project was conducted in cooperation with the Albuquerque District of the U.S. 

Army Corps of Engineers stationed at the Conchas Dam Reservoir using camera trapps to assess 

population sizes for mammals.  Army Corps staff selected remote areas historically known for 

wildlife activity. The procedures utilized for monitoring wildlife were adapted from protocols 

established at Fingerlakes Community College including the intermission length--that is the time 

required between two consecutive photographs of the same species for them to be counted as 

independent events.  By counting a series of photographs taken repeatedly within a certain period 

of time as a single appearance, a camera-based encounter rate was calculated. This data was 

compared to previous collected by the U.S. Army Corps of Engineers. 

 

 

 

 

 

 

 

 

 

 

 

 



New York  
STUDENT(S):  Joseph Beck 

INSTITUTION: Finger Lakes Community College 

DIVISION: Environmental Conservation 

FACULTY ADVISOR: John VanNiel  

POSTER TITLE:  EFFECT OF SAMPLING TIME ON CAMERA TRAP RESULTS 
DISPLAY AREA: 11 

ABSTRACT: Ten weeks of camera trap data from a single location was analyzed for mammal 

species richness, latency to detection and capture frequency for each species. The camera trap 

was placed in a wetland area at the FLCC Muller Field Station. Analyses were completed for the 

entire ten week period as well as sub-sampling for two- and one-week periods in order to 

compare results and recommend duration of placement for future studies. A total of ten species 

were captured with raccoon (Procyon lotor), Eastern chipmunk (Tamias striatus), and North 

American river otter (Lontra canadensis) being observed most frequently, in that order. The 

species with the shortest latency to detection was the deer mouse (Peromyscus sp.) which was 

viewed on the first day. The species with the longest latency to detection was American black 

bear (Ursus americanus), having been first viewed on the last day of the study. 

 

New York  
STUDENT(S):  Kelsey Castro 

INSTITUTION: Finger Lakes Community College 

DIVISION: Microbiology 

FACULTY ADVISOR: Kelli Prior 

POSTER TITLE:  ASSESING ANTIBIOTIC RESISTANCE IN ENTEROCOCCI ISOLATED 

FROM NORTH AMERICAN RIVER OTTERS (Lontra canadensis) 
DISPLAY AREA: 12 

ABSTRACT: Antibiotic resistant bacteria are a major public health concern for humans. In 

recent years, the frequency of antibiotic resistant bacteria in nosocomial infections has increased. 

There has also been an increasing amount of antibiotic resistance amongst farm animals, and 

even wild animal populations. The purpose of this study was to determine the presence of 

antibiotic resistant enterococci isolated from a specific population of North American River 

Otters. Enterococci were isolated from scat samples collected at Mueller Field Station and High 

Tor Wildlife Management Area, and processed in the laboratory to test for antibiotic resistance. 

Preliminary results indicated that there is some antibiotic resistance present in this population. 

 

 

 

 

 

 

 

 



New York  
STUDENT(S):  Kelsey Castro 

INSTITUTION: Stony Brook University 

DIVISION: Pharmacological Sciences  

FACULTY ADVISOR: Michael Frohman 

POSTER TITLE:  CAN PROXIMITY DEPENDENT BIOTIN IDENTIFICATION BE USED 

TO DETECT PROTEINS INTERACTING WITH PHOSPHOLIPASE D? 
DISPLAY AREA: 13 

ABSTRACT: Phospholipase D (PLD) is a lipid-signaling enzyme overexpressed in multiple human 

cancers that affects tumor angiogenesis and metastasis (Chen et al. 2012). The purpose of my study was 

to determine if the “Proximity Dependent Biotin Identification” (BioID) process can be used to identify 

proteins that interact with PLD in the cellular environment. The BioID process involves fusing a mutant 

biotin ligase (BirA*) to the protein of interest (Roux 2013). The ligase generates reactive biotin that 

covalently binds to proteins in proximity to the ligase. The biotinylation is temporally controlled by the 

addition of biotin to the cell culture medium. I began by generating BirA*hPLD1 fusion protein plasmid 

constructs. Two versions were created: one including a linker between the BirA* and hPLD1 and one 

without a linker. A myc tag and a kanamycin resistance gene were also included in the constructs. The 

BirA*hPLD1 constructs were transfected into HeLa cells and biotin was added to initiate the 

biotinylation. Samples were collected for western blotting and immunofluorescence staining to confirm 

expression of the protein and visualize the hPLD1 subcellular localization. My preliminary results reveal 

that the PLD1-BirA* fusion protein labels a limited number of specific bands which could next be 

identified using pull-down and mass spec. By immunofluorescence however, although plasma membrane 

and vesicle structures were labeled, diffuse labeling was also observed. It is possible that the normal 

folding and functioning of hPLD1 is affected by the fusion of BirA*. Alternately, this method creates a 

history of the protein interactions over a 20-hour time period, and what I observed may represent the 

movement of PLD1-associated proteins during this window. Identifying which proteins PLD associates 

with is important to aid in understanding the role it plays in tumor angiogenesis and metastasis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  Nicole McFadden 

INSTITUTION: Finger Lakes Community College 

DIVISION: Genetics 

FACULTY ADVISOR: James Hewlett  

POSTER TITLE: A STUDY OF POPULATION DECLINE IN THE HONEYBEE (APIS 

MELLIFERA) DUE TO PESTICIDE USE IN UPSTATE NEW YORK 
DISPLAY AREA: 14 

ABSTRACT: Recently the honeybee population has been declining causing the phenomenon 

Colony Collapse Disorder (Beesfree, 2012). Farmers are using pesticides to ward off other 

insects and organisms and now people are realizing it may be doing more harm than good to the 

environment. If a honeybee hive or just the honeybee is exposed to pesticides within a certain 

time frame it may cause malformations and mutations that can affect the honeybees’ life and 

DNA. In order to test the honeybees DNA for changes from pesticides, DNA barcoding can be 

used to look at their genome and see if the honeybees are adapting in order to overcome the 

pesticides or if their DNA is being altered in negatively.   

Honeybees have an interesting and unique genetic makeup; one scientific organization mapped 

the honeybee genome. These scientists wanted to “understand the mechanisms underlying social 

behavior among other aspects of bee biology” one of their social behaviors is how they recognize 

and have a resistance to plant defense chemicals and some insecticides. Plants are being 

genetically modified to contain toxic insecticides/pesticides; this could be responsible for 

poisoning bees and weakening their immune systems (Schiffman, 2012). Today, science and 

technology is constantly changing, it can take years for bees to mutate and evolve to be resistant 

to the pesticides/insecticides. A study done on Honeybees and the sub-lethal effects of pesticides 

was conducted by Wu, J., Anelli, C., and Sheppard, W. (2011) they found “sub-lethal effects, 

including delayed larval development and adult emergence or shortened adult longevity, can 

have indirect effects on the colony such as premature shifts in hive roles and foraging activity” 

from the pesticides and herbicides. 

Honeybees that are around pesticides/insecticides are being killed off and people need to know 

why, if they are being killed off their genetic structure should be examined in order to find out 

just how they are being influenced. There are many technologies today that can help discover the 

genetic changes of the honeybee and can link it back to the chemicals in the pesticides and 

herbicides. One of those technologies is with DNA barcoding, it is a technique that can be used 

to identify organisms based on a standardized fragment of genomic DNA (Jinbo, U., Kato,T. & 

Ito, M., 2011). Specifically the CO1 gene, or cytochrome oxidase, from the mitochondrial DNA 

would be the most ideal fragment to observe. By using the technique of DNA barcoding on 

honeybees that have and have not been exposed to pesticides and herbicides, a comparison 

analysis can be done to recognize what genes have been mutated from the original honeybee to 

the one that has been exposed to pesticides. When this comparison will be made scientists can 

determine exactly what chemicals are changing the honeybees’ DNA. When this is discovered 

around Canandaigua, NY hopefully honeybee production will increase which will cause the 

farming industry to also increase.  

 

 

 

 

 



STUDENT(S):  Kyle Webster 

INSTITUTION: Finger Lakes Community College 

DIVISION: Evolution 

FACULTY ADVISOR: James Hewlett  

POSTER TITLE: An examination of three native species of goldenrod for host races of the 

goldenrod ball-gall fly, Eurosta Solidaginis, in New York 
DISPLAY AREA: 15 

ABSTRACT: Phytophagous insects that are characterized by high diversity and tight host 

specialization are of particular interest when trying to understand the processes by which 

diversification within a population can result in a new species. Many phytophagous insects 

speciate by shifting and adapting to new host plants. The shift to a new host that is chemically or 

phylogenetically similar is a significant step in the diversification process. Reproductive isolation 

due to a host shift can subsequently lead to speciation. The goldenrod ball-gall fly, Eurosta 

solidaginis, is one phytophagous insect that has been studied in detail regarding ecologically 

driven genetic differentiation via host specialization. The ancestral host of E. solidaginis 

throughout its geographical range is Solidago altissima, a species of goldenrod commonly found 

throughout the eastern and north-central United States. The goldenrod ball-gall fly occurs 

sympatrically on other species of goldenrod, primarily S. gigantea, S. canadensis, and 

occasionally S. rugosa. Genetic differentiation exists between host races and has been shown to 

exist within populations of E. solidaginis in Pennsylvania, Minnesota, Illinois, and the New 

England states. However, no work has been done to show that these host races-occur in New 

York State. I propose sympatric populations of S. altissima, S. gigantea, and S. canadensis be 

examined for host-races of Eurosta solidaginis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



North Carolina  
STUDENT(S):  George W. Anderson, Seth Brogden, Christopher Connelly, Cortney Smith, 

Jessica McBee, and Elaine Yancey 

INSTITUTION: Gaston College 

DIVISION: Environmental Conservation 

FACULTY ADVISOR: Melissa Armstrong 

POSTER TITLE: WATER QUALITY MONITORING OF STREAMS, RIVERS AND 

LAKES IN THE CATAWBA RIVER WATERSHED  

DISPLAY AREA: 16 

ABSTRACT: The Catawba River Basin is located in southwester North Carolina and 

encompasses over 3000 square miles. Sixteen percent of the river basin has been categorized as 

impaired and the Catawba River has been labeled as one of the country’s most endangered rivers. 

In this multi-semester, multiple section class project, water samples were collected from a 

variety of sources within the lower Catawba River basin. Students in General Chemistry II 

courses analyzed the water for parameters that would give an indication of human impact on the 

water quality. Hach® and Lamotte® Test Kits were used to test for impurities that could 

contribute to poor water quality. Data was collected for copper, iron, lead and arsenic (potential 

indicators of industrial pollution) and nitrate, nitrite, ammonia (indicators of agricultural runoff) 

and chloride (an indicator of road chemical runoff). Several sites were repeated at different times 

of year to observe seasonal variations. The data shows that overall the tested sites showed good 

water quality at the time of testing. Elevated levels of arsenic and lead in areas near coal ash 

ponds were expected, but arsenic was only found in one location in April and there was no 

measureable amount found at that location in July. Elevated levels of lead found at that same 

location had also declined to unmeasurable amounts in July.  Levels of nitrates, nitrites and 

ammonia found were within EPA limits during both time periods. Chloride levels were slightly 

elevated during both sampling periods, indicating the effect of runoff from road chemicals during 

the unusually snowy winter. Additional samples will be analyzed in early September. Heavy 

rains just prior to sampling may have influenced water quality at both prior sampling intervals so 

sampling will continue in the fall as NC moves into a typically drier season. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  Tiffany Haley, Chelsea Mills, and Trinh Nguyen 

INSTITUTION: Gaston College 

DIVISION: Genetics 

FACULTY ADVISOR: Ashley Hagler 

POSTER TITLE: INSECTS OF NORTH CAROLINA: GENETIC VARIATION OF LOCAL 

HYMENOPTERA ORDER OF INSECTS 

DISPLAY AREA: 17 

ABSTRACT: The purpose of this research is to analyze the level of biodiversity present among 

the native North Carolina Hymenoptera order of insects between two specific localized regions 

in North Carolina. The analysis was performed using DNA barcoding of the cytochrome c 

oxidase (CO1) gene in mitochondria. DNA was extracted from samples using the Qiagen 

DNeasy Blood & Tissue Kit (50) Cat. No 69504 Lot No. 14818312, PCR was conducted under 

normal conditions, and PCR products were purified using an enzymatic purification process 

before being sent to the DNA Analysis Facility on Science Hill at Yale University for standard 

Sanger Sequencing.  Analysis of the barcoding data will be compared with current data in 

NCBI’s BLAST database as well as the BOLD database to allow for further species 

identification. Barcoding data will be analyzed using FinchTV and ClustalW to examine 

evolutionary similarities and differences. This study uses samples of Hymenoptera collected 

from two specific regions in NC. The main objective is to examine the claim that there is 

significant biodiversity among the Hymenoptera order of insects.  

 
STUDENT(S):  Chelsey King and Janna Stover 

INSTITUTION: Gaston College 

DIVISION: Biology 

FACULTY ADVISOR: Susan Whittemore 

POSTER TITLE: HIGH F/M NITRIFICATION RATE TESTING FOR TWO RIVERS 

UTILITIES, GASTON COUNTY, NC 

DISPLAY AREA: 18 

ABSTRACT: This is a continuation of the high F/M nitrifier growth rate study being conducted 

for the Crowders Creek, Long Creek and Eagle Road Wastewater Treatment facilities of Gaston 

County, North Carolina.  The purpose of this study is to provide the facilities with data that will 

allow them to determine if current facilities are sufficient for existing and future needs of the 

area, and whether current facilities are operating at maximum efficiency with a minimum solids 

retention time.  This study replicated the aeration and nitrification portion of the wastewater 

treatment process using twelve, 4,000 mL beakers.  Primary and secondary effluent samples 

from each facility were placed in the beaker and then on a stir plate to keep the samples mixed 

and the solids suspended.  A Styrofoam pad was used between each beaker and stir plate to keep 

unnecessary heat from being added to the system.  Aquarium air pumps connected to day/night 

timers were used to aerate each beaker.  A mixed liquor of nitrifying organisms was added to 

each beaker and each beaker was then spiked with ammonium chloride.  The pH, dissolved 

oxygen, ammonia and nitrate levels were monitored and recorded several times daily for ten 

consecutive days.  Preliminary data show the most recent testing was successful.  

 

 

 



STUDENT(S):  Hannah Laws 

INSTITUTION: Gaston College 

DIVISION: Environmental Conservation 

FACULTY ADVISOR: Ashley Hagler 

POSTER TITLE: DIFFERING BEHAVIOR PATTERNS IN GREY SQUIRRELS AT 

GASTON COLLEGE CAMPUS VS. CROWDER’S MOUNTAIN STATE PARK 

DISPLAY AREA: 19 

ABSTRACT: This study observes the behavioral differences in activity and approachability 

between two populations of grey squirrels. One population is in a fragmented area of the Gaston 

College campus, while the other resides in the more natural environment of Crowder’s Mountain 

State Park. An area that has been fragmented will experience a loss of its biodiversity of species, 

but also within the species themselves there is a loss of diversity. The loss of diversity can come 

from inbreeding. Inbreeding has an effect on how an animal will behave. Fragmentation is a 

serious matter in conservation and this study can be used as a model for endangered species. 

Quadrants were marked off in each area data was recorded for the selected behaviors of grey 

squirrels. Data was collected on multiple days over a 6 month period from early spring to late 

summer for 3-hour periods at a time. The results from the study showed that there are notable 

differences in the behaviors of the two populations of grey squirrels. The fragmented population 

at Gaston College showed extended times of active behaviors; while the Crowder’s Mountain 

population showed fewer times of active behaviors. Differences in approachability were evident 

in both populations. These behavior differences were consistent over the course of the study 

despite seasonal variations in overall activity. There are differences between a population in 

fragmented area with high human traffic at Gaston College and a population with natural 

environment and low human traffic at Crowder’s Mountain. 

 
STUDENT(S):  Aaliyah Martin 

INSTITUTION: Craven Community College 

DIVISION: Chemistry 

FACULTY ADVISOR: Donald Carpenetti  

POSTER TITLE: PH DEPPENDENCE OF COPPER LEACHING FROM ANTI-FOULING 

MARINE PAINTS 

DISPLAY AREA: 20 

ABSTRACT: Anti-fouling paint or bottom paint is a specialized coating applied to the hull of a 

ship or boat to slow the growth of organisms that attach to the hull and can affect a vessel's 

performance and durability.  One method used to discourage the growth of barnacles, algae and 

other marine organisms is the incorporation of copper-based biocides into the paint. There are 

increasing concerns that copper-based ablative paints are a significant source of environmental 

pollutants.  This study evaluates the extent to which copper leeches from the paint into the 

surrounding water and how the rate of leeching is influenced by the acidity of the water. 

 

 

 

 

 



Oklahoma  
STUDENT(S):  Ashton Williams, Michael Adair, Grant Chrapla, Joy Fortner, Lina M. Guerrero,  

Gabe Johnson, Kimberly Knowles, and Dusti Sloan 

INSTITUTION: Tulsa Community College 

DIVISION: Biotechnology 

FACULTY ADVISOR: Diana Spencer 

POSTER TITLE:  Effect of Industrial Pollutants on Mammalian Cell Viability 
DISPLAY AREA: 21 

ABSTRACT: The purpose of this study was to evaluate whether a refinery adjacent to a local 

river contributes pollutants that are potentially detrimental to the environment.  Water samples 

were collected upstream and downstream of the refinery and were tested for pollutant content 

using a water quality kit.  Additionally, the effect of the water samples on mammalian cell 

viability was evaluated by utilizing the water samples to create growth media for a mammalian 

cell line (CHOK-1).  The cells were seeded in 96-well tissue culture plates and allowed to adhere 

for 48 hours.  Upstream, downstream, and control media were added to the wells, and the cells 

were incubated in the media for 5 days.  An MTT viability assay was utilized to assess the 

viability of cells grown in different media types.   The assay revealed that cells grown in media 

containing downstream water were significantly less viable than cells grown in control media as 

well as cells grown in media made from upstream water.  There were no differences in cell 

viability between the upstream and control media values.  Although the study revealed that the 

water downstream of the refinery is detrimental to cell viability, it was not possible to determine 

the specific factors that contributed to the loss of viability due to the limited number of tests in 

the water quality kit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S):  T. Noble, M. Stover, P. Samuels, G. Chrapla, J. Cox, S. DeLeon, M. Fleming, 

G. Johnson, N. Keithline, D. Nelson, J. Nichols, S. Rice, A. Torres, N. Wickline 

INSTITUTION: Tulsa Community College 

DIVISION: Biotechnology 

FACULTY ADVISOR: Diana Spencer 

POSTER TITLE: ANALYSIS OF GLYCERALDEHYDE-3-PHOSPHATE 

DEHYDROGENASE GENES IN OKLAHOMA PLANTS 

DISPLAY AREA: 22 

ABSTRACT: The protein Glyceraldehyde-3-Phosphate Dehydrogenase (GAPDH) is a well-

understood enzyme in cellular respiration. The target of this study is the GAPC family of genes 

that code for GAPDH. Human GAPDH is over expressed in certain types of cancer and appears 

to have roles in DNA replication and repair, regulation of transcription, programmed cell death, 

and human neuronal diseases. Our aim was to have a major portion of the GAPC gene sequenced 

from native plants in northeastern Oklahoma and investigate whether potential phylogenetic 

placement based upon the sequences of the GAPDH gene would be similar to present taxonomic 

schemes. We hypothesized that the plants from Asteraceae would be most similar to each other, 

and the monocot data would exhibit the greatest genetic distance from the dicot data. In this 

study, DNA from Oklahoma plants was extracted and evaluated. The DNA was amplified and 

analyzed on an agarose gel. The purified product was ligated into a plasmid vector and then 

transformed into a bacterium for selection. Plasmids were purified, restriction enzyme digested, 

and the DNA sequenced from positive clones. Following bioinformatics analysis, we conclude 

that the relationship between the GAPC gene sequences may support traditional phylogenetic 

placement 

STUDENT(S):  Laurelyn Rubidoux 

INSTITUTION: Tulsa Community College 

DIVISION: Ecology 

FACULTY ADVISOR: Patty B. Smith 

POSTER TITLE: Kamama Community Garden: Research, Community Service, and Cultural 

Awareness 

DISPLAY AREA: 23 

ABSTRACT: The Kamama Community Garden allows multiple generations and diverse groups 

to partner in the provision of resources and enlightens students and the community while 

encouraging environmental sustainability and awareness.  Tulsa Community College West 

Campus established the Kamama Community Garden in late winter 2014.   The Garden has 

resulted in research, community service, and cultural awareness for students and the Tulsa 

community.  As a work study / research student, my research and community service experiences 

have been instrumental in the establishment and maintenance of the Garden.  This long-term and 

collaborative project is an extension of the beautification of the West Campus and urban ecology 

movement in Tulsa.   

 

 

 

 



South Carolina  
STUDENT(S): Thao T. Vu 

INSTITUTION: Piedmont Technical College 

DIVISION: Environmental Water Quality 

FACULTY ADVISOR: Tracy Wright 

POSTER TITLE: Rocky Creek Water Quality Monitoring 
DISPLAY AREA: 24 

ABSTRACT: A study of Rocky Creek in the Wilson Creek watershed in Greenwood County 

South Carolina was conducted. Samples of water were tested onsite and in the lab to determine 

various water quality metrics. The impact of water quality on the ecosystem and public health is 

reviewed and water quality metrics are discussed. Reported measurements for Rocky Creek are 

evaluated and trends are identified. The metrics used in this study include: water temperature, 

acidity/pH, phosphate and nitrate levels, turbidity, dissolved oxygen, BOD, and coliform 

bacteria. This data is used to determine the overall Water Quality Index to establish the condition 

of the creek. This study concludes that the water quality of Rocky Creek is healthy and all 

measures are considered favorable. 

STUDENT(S): Rossana Cubillan 

INSTITUTION: Piedmont Technical College 

DIVISION: Water Quality 

FACULTY ADVISOR: Tracy Wright 

POSTER TITLE: ROCK CREEK AREA WATER QUALITY ANALYSIS: ROCKY CREEK 

AND ROCKY CREEK POND 
DISPLAY AREA: 25 

ABSTRACT: Water’s most important use is to be a resource for life. Aquatic and human lives 

depend on good and healthy sources of water in order to survive. Stream monitoring is one way 

to determine the general health of a watershed. This particular study is part of an ongoing 

research project conducted by various students at Piedmont Technical College in which the water 

quality of a stream called Rocky Creek is analyzed and compared to the water quality of a pond 

located in the area of Rocky Creek. These particular stream and pond are located in the city of 

Greenwood in the state of South Carolina. Rocky Creek is a source of water for residents of 

several counties of South Carolina and is consumed and used for their daily activities. Several 

chemical tests were run in that particular area that allowed the ranking of the two watersheds to 

be in good standards. The studies conducted included the amounts of dissolved oxygen, nitrates, 

pH, phosphates, turbidity, the presence of E coli- coliform, temperature, total dissolved solids, 

and biological oxygen demand. The water quality of Rock Creek Pond was also analyzed in 

order to create a comparison between its water and the water of Rocky Creek. During heavy rain, 

Rock Creek Pond will over flow and its water will run to Rocky Creek, which is the main reason 

why creating a comparison between the two is vital for the overall health of Rocky Creek.  

 

 

 

 

 



Tennessee  
STUDENT(S): Grace Borthick and Lorela Hunt 

INSTITUTION: Volunteer State Community College 

DIVISION: Biology 

FACULTY ADVISOR: Maryam Flagg 

POSTER TITLE: GEOSPATIAL MAPPING AND STUDY OF WHITE-TAIL DEER ON 

THE VOLUNTEER STATE COMMUNITY COLLEGE CAMPUS 
DISPLAY AREA: 26 

ABSTRACT: The purpose of this project is to investigate the presence of white-tail deer 

(Odocoileus virginiana) on the Volunteer State Community College (VSCC) campus in Gallatin, 

TN.  Multiple signs were observed, including trails, hoof prints, scat, scrapes, and scratches.  

Hoof prints were analyzed for size, gait, and direction.  Fecal flotation was performed to 

determine the presence of internal parasites.  Most signs of deer were located on the western 

edge of campus in and around vegetation, including woody trees, forbs, and grasses.  Motion-

activated infrared cameras were placed at several locations to confirm the presence of deer.  GIS 

software was used to create a map of their locations.  Numerous images were taken and analyzed 

for groupings, gender, age, and time.  This evidence confirms the presence of a substantial 

population of white-tail deer on the VSCC campus.     

STUDENT(S): Mary Davis, Nicole Gammons, and Phillip Martinez,  

INSTITUTION: Volunteer State Community College 

DIVISION: Organic Chemistry 

FACULTY ADVISOR: Parris Powers 

POSTER TITLE: INVESTIGATIONS OF GREEN AND MICROSCALE METHODS IN THE 

SYNTHESIS OF 

SEVERAL FLAVONES 
DISPLAY AREA: 27 

ABSTRACT: The goal of this investigation was to improve yields in the synthesis of three 

different flavones by controlling both the amount of time spent on the initial esterification as 

well as the organic solvents. Flavones are a naturally occurring sub group of flavonoids (found in 

many plant tissues) which are centered on a 2-phenyl-1-benzopyran-4-one backbone. Flavones 

have been indicated as having possible applications in medicine including anticancer properties, 

neurogenesis promotion, antimicrobial and antiviral activities A three step, green synthesis using 

micro-scale techniques began with the esterification of 2-hydroxyacetophenone using a benzoyl 

chloride, followed by an intramolecular Baker-Venkataraman rearrangement to β-diketones, and 

finally an acid catalyzed synthesis producing the flavones. In the esterification reactions of 2-

hydroxyacetophenones with three benzoyl chlorides, the amount of time spent on synthesis and 

recrystallization was varied producing different yields. Results indicate that these methods 

improve yields and are suitable for an undergraduate organic lab.   

 

 

 

 

 

 

 



STUDENT(S): Lorela Hunt and Grace Borthick 

INSTITUTION: Volunteer State Community College 

DIVISION: Biology 

FACULTY ADVISOR: Maryam Farsian Flagg 

POSTER TITLE: PRELIMINARY SURVEY OF THE ANIMAL POPULATION AND 

MOVEMENT ON THE VOLUNTEER STATE COMMUNITY COLLEGE CAMPUS, 

GALLATIN, TN 
DISPLAY AREA: 28 

ABSTRACT: The purpose of this study is to develop an initial assessment of the animals and 

their behavior on the Volunteer State Community College (VSCC) campus in Gallatin, TN.  The 

cameras were placed at three locations.  Location 1 is near at stream on the northern edge of 

campus.  It was chosen for proximity to water and tree coverage.  Location 2 is near the 

northwest edge of campus.  It was chosen for proximity to the veterinary building, tree coverage 

and distance from major campus traffic.  Location 3 is a deer trail on the southwestern edge of 

campus.  This location was chosen due to the observable deer trail, track marks, and fresh scat. 

Baits included oats and peanut butter, oats, whole corn, and beef bones.  We captured several 

images of animals, including opossum (Didelphis virginiana), raccoons (Procyon lotor), coyote 

(Canis latrans), white-tail deer (Odocoileus virginianus), skunk (Mephitis mephitis), and crows 

(Corvus spp.).  We analyzed frequency of capture by species, location, and time.  We also 

discuss inter- and intra-species interactions and behaviors.  The ability to capture a variety of 

species in such a short time is promising for future camera trap studies monitoring the VSCC 

campus and surrounding areas.  Further studies will be conducted to investigate species diversity 

and density, wildlife mapping, social behaviors, and movement patterns.  We would also like to 

create a “wildlife image of the day” webpage to display images and raise awareness of the 

wildlife present in our community.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STUDENT(S): Kyle Nagy 

INSTITUTION: Volunteer State Community College 

DIVISION: Environmental Conservation 

FACULTY ADVISOR: Parris Powers 

POSTER TITLE: Assessment of Variation in the Water Quality of Impaired Streams During 

Storm Events in Sumner County, Tennessee  
DISPLAY AREA: 29 

ABSTRACT: An established partnership between city municipalities of Goodlettsville and 

Millersville, in Sumner County Tennessee and Volunteer State Community College in Gallatin 

Tennessee, collaborated in the development of a longitudinal study that would analyze over fifty 

six miles of impaired streams in the Old Hickory Lake Watershed of the Cumberland River 

Basin. Physical observations and GIS tools were used in the delineation of impaired segments 

within the watershed to find points of discharge. Severity was determined by physical factors for 

testing at several collection sites. Over the course of several months, measurements including 

DO%, NH4
+
, pH, turbidity, conductivity, hardness, TDS, and precipitation were collected for 

each site. Using GIS software, the data was entered into a 3-Dimensional Geospatial map. The 

result of this shows discharge sites with baseline readings compared to storm event studies 

Texas  
STUDENT(S):  William T. Ahrens, Michael Brewer, Darwin Anderson and Jonda Halcomb 

INSTITUTION: Del Mar College 

DIVISION: Ecology  

FACULTY ADVISOR: J.Robert Hatherill 

POSTER TITLE:  Sugarcane Aphid: An Invasive Species on Sorghum in South Texas 

DISPLAY AREA: 30 

ABSTRACT: The sugarcane aphid (Melanaphis sacchari) was first detected on sorghum in the 

United States in 2013. The aphid has now been detected in 7 states; Texas, Alabama, Oklahoma, 

Louisiana, Mississippi, Arkansas Tennessee, and one state in Mexico. The sugarcane aphid is a 

pest on sorghum causing yield loss, delay of crop maturity, and harvest issues due to honeydew 

in the heads, and plant lodging. As the emergence of sugarcane aphid is becoming increasingly 

prevalent in the southern United States work has begun to combat this new aphid pest on 

sorghum. The Economic Threshold Study we conducted at Texas A&M AgriLife Research in 

Corpus Christi in 2014 has provided information that will be useful in developing integrated pest 

management strategies to combat this new pest. The trial evaluated four population threshold 

levels, 50,100,250, and 500 aphids per leaf plus an untreated control (UTC).  The trial also 

included a host plant resistance component comparing two different hybrids one of which had 

proven greenbug resistant.  The greenbug is another aphid that has been a pest on grain since the 

1970’s. The results of this trial lean to the implementation of an economic threshold of 250 

sugarcane aphids per leaf in non-resistant sorghum.  The results also indicate a significant value 

for growers to include a resistant sorghum in their Integrated Pest Management program for the 

management and control of this pest in grain sorghum.  

 

 

 

 

 



STUDENT(S): Virginia Anderson 

INSTITUTION: Midland College 

DIVISION: Ecology 

FACULTY ADVISOR: John Anderson 

POSTER TITLE: Fluoride Concentrations of Ground Water in the Permian Basin of West 

Texas  

DISPLAY AREA: 31 

ABSTRACT: Fluoride has long been added to public water supplies at a concentration of about 

1 ppm for enhanced dental health. Certain areas of the country however, have naturally occurring 

concentrations above this level. This study proposes to determine naturally high fluoride 

concentrations in ground water in the Midland, Texas area with the goal of determining the scale 

of variability and a baseline measurement for future determinations with respect to rainfall and 

temperature. A colorimetric SPADNS method (Method 8029, HACH Water Analysis Handbook) 

was used to perform the analysis. Fluoride concentrations were found to vary from 3.8 ppm in 

the north to 1.5 ppm to the southeast of Midland. 

STUDENT(S):  Gail Brunton, Candice Cardenas, Megan Aitken, Donna Hamilton, and Traesha 

Robertson 

INSTITUTION: McLennan Community College 

DIVISION: Marine Biology 

FACULTY ADVISOR: Stephanie Randell 

POSTER TITLE:  Territorial Behavior of Dusky Damselfish, Stegastes fuscus, in Roatan, 

Honduras 

DISPLAY AREA: 32 

ABSTRACT: Dusky damselfish, Stegastes fuscus, are considered to be an important species for 

healthy reef ecology that shape communities through their territorial behavior and selective algal 

farming (Valentina et al. 2009). The dusky damselfish is commonly known for their aggressive 

behavior and has been observed chasing away fish two to three times its size (Pugh 2005). This 

study was conducted to document territorial behaviors of the Stegastes fuscus and to determine 

the intraspecific and interspecific interactions. Data was collected at five different dive sites in 

Roatan, Honduras at a depth range from 9-18 meters. Each adult damselfish was observed for ten 

minutes. Behaviors observed were recorded every thirty seconds. Other information recorded 

was, depth, dive site, nearest neighbor and time. Due to a population explosion of sharpnose 

pufferfish at the time of this study, there is an overwhelming difference in the number of 

interactions between this species and the other species observed. The bluehead wrasse was likely 

pursued aggressively because they are known for gathering in groups to distract their target fish 

to consume its eggs.  Dusky damselfish typically hold small territories in dense concentrations 

which lead to frequent trespassing on another’s territory, which likely lead to the high level of 

intra-specific aggression. A possible way to improve methods for future studies would be for 

researchers to be well practiced in discerning dusky damselfish from longfin damselfish. 

 

 

 

 

 

 



STUDENT(S):  Stephani Clevenger,
 
Pecos Murdock, Traesha Robertson, Donna Hamilton 

INSTITUTION: McLennan Community College 

DIVISION: Marine Biology 

FACULTY ADVISOR: Stephanie Randell 

POSTER TITLE: THE EFFECT OF POPULATION DENSITIES OF THREESPOT 

DAMSELFISH, STEGASTES PLANIFRONS, ON PREVELANCE OF WHITE BAND 

CORAL DISEASE    

DISPLAY AREA: 33 

ABSTRACT: Threespot Damselfish (Stegastes planifrons) are an aggressive herbivorous 

species that play an important role in the balance of coral, algae, and other fish in the marine 

ecosystem. Threespot Damselfish preferred habitat is Acropora cervicornis (staghorn coral), a 

primary reef builder (Precht 2010). A specific issue causing the decline in A. cervicornis is 

White Band Disease, a disease caused by an unidentified bacterial species that is transmitted 

through animal vectors and water columns (Wolfsohn 2012; Aronson and Precht 2001). This 

study was conducted to determine if Threespot Damselfish algae farming was a major 

contributor in the spreading of White Band disease in Acropora cervicornis. Quadrats were 

placed on A. cervicornis colonies infected with White Band Disease and were used to determine 

percent coverage of disease. Although the goal was to observe Stegastes planifrons inside 

infected and healthy A.cervicornis colonies, they were primarily found inhabiting coral species 

other than A.cervicornis. There were few A.cervicornis colonies or S.planifrons observed during 

the study. These sightings of S.planifrons not in their preferred habitat could be due to the low 

amount of A.cervicornis throughout this area of the Mesoamerican reef. Hussain (2012) has 

stated that this species of Acropora has been on the decline in recent years. Eleven of the 15 

Acropora colonies had White band coverage, with the percent coverage ranging from 0 to 19.1 

percent. Smaller colonies had a lower percent coverage of White Band Disease than the larger 

colonies studied and White Band Disease was more prominent at some sites than others. Since 

there were no observations of A.cervicornis occurring below 40 ft., future studies should be 

conducted at a constant depth between 30-40 ft. in order to save time and increase the chances of 

finding A.cervicornis.   
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POSTER TITLE: A behavioral study of a cleaner fish, Bodianus rufus, (Spanish Hogfish) and 

their clients 

DISPLAY AREA: 34 

ABSTRACT: In the Caribbean, the juvenile Spanish Hogfish has been observed cleaning the 

Creole Wrasse, Clepticus parrae; and Gag fish, Mycteroperca microlepis (Johnson and Reuban 

1988; Parker 1990). Caribbean cleaning stations are most commonly manned by cleaning gobies, 

Gonisoma sp., which may be assisted by the juvenile Spanish Hogfish, Bodianus rufus; the blue 

head wrasse, Thalassoma bifasciatum; and the plane head filefish, Monacanthus hispidus (Parker 

1990; Longley and Hildebrand 1941; Bohlke and McCosker 1973). This study was conducted to 

determine the client species and cleaning patterns used by Spanish Hogfish, Bodianus rufus, at 

cleaning stations on the Mesoamerican Reef. Research was conducted at a total of five different 

dive sites off the coast of in Roatan, Honduras. Bodianus rufus cleaning behavior was observed 

and recorded every 15 seconds for cleaner behavior, client behavior, and part of the client fish 

being cleaned. The most frequently cleaned region of client fish was the flank. The most 

frequently cleaned body part was the tail. The most frequent client was the Creole Wrasse. 

Juvenile Bodianus rufus were located at an average depth of 10.8 meters. The Creole Wrasse and 

the Blue Tang were observed chasing Spanish Hogfish in groups until they were cleaned. 

Spanish Hogfish would often hide in sponges (Figure 15) to escape the groups. Studies should be 

conducted to determine the closest distance observers can maintain without interfering with 

Spanish Hogfish behavior. Lengthening the period of the study would give a more accurate 

understanding of Spanish Hogfish cleaning behavior.  
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POSTER TITLE: Investigating the Role of 53BP1 in DNA Repair 

DISPLAY AREA: 35 

ABSTRACT: Hypothesis: 53BP1 foci will return to baseline 24 hrs. after radiation exposure, 

but it will take the BALB/c longer due to their increased radiosensitivity. P53 binding protein 

No.1 (53BP1) has been shown to accumulate in nuclear areas of a cell that have extensive DNA 

damage such as double strand breaks (DSB). DSBs are the worse type of DNA damage and cells 

that have been exposed to damaging agents such as ionizing radiation are susceptible to 

developing cancer. Micronuclei (MN) were scored as markers of induced DNA damage, which 

appear as extra nuclear bodies that are formed from un- or mis-rejoined DSBs. In the present 

studies cells from BALB/c and SPRET/EiJ mice were used to investigate the effects of acute X-

rays and prolonged 
32

P exposures. 53BP1 foci were imaged after acute exposures and MN were 

scored after prolonged exposures. BALB/c and SPRET/EiJ cells were challenged with an X-ray 

dose of 1 Gy and immunostained to evaluate the number of foci. Both cell lines were also 

exposed to 
32

P over a prolonged amount of time to receive a total dose of 0.4 Gy and were then 

scored for MN. After the acute exposures the number of foci was higher in the cells derived from 

BALB/c mice compared to SPRET/EiJ cells and after 24 hrs the amount of foci returned to 

baseline in both cells lines. We conclude that cells from BALB/c mice exposed to radiation 

sustained more DNA damage than the SPRET/EiJ cell line and 53BP1 foci are localized to areas 

of DNA damage.  
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POSTER TITLE: PARTIAL CHARACTERIZATIONS OF DIMERIC SNAKE VENOM 

DISINTEGRINS ISOLATED FROM VENOM OF THE TRANS-PECOS COPPERHEAD 

DISPLAY AREA: 36 

ABSTRACT: Snake venom proteins have shown high potential for treating many health 

disorders we face today. A variety of snake venom proteins can cause effects in cancerous cells 

and in hemostasis. The toxins, Pictistatin 1 and Pictistatin 2 originating from the Trans-Pecos 

Copperhead (Agkistrodon contortrix pictigaster) have shown activity in platelet function with 

numerous agonists. Using an aggregometer we were able to see that both disintegrins inhibit 

platelet aggregation in the presence of different agonists. This is more than likely caused by the 

disintegrins RGD motif binding to the αIIbβ3 integrin, blocking platelet’s ability to aggregate. The 

two proteins were also tested on four cell lines; BXPC-3, SK-Mel, K-562 and T-24; however, no 

inhibition of proliferation occurred. 
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DISPLAY AREA: 37 

ABSTRACT: The drastic increase of the lionfish (Pterois volitans) in the Caribbean presents a 

serious threat to the coral reef ecosystem by its consumption of native fish species. The lionfish 

is the first invasive marine species to establish itself in the Western North-Atlantic and 

Caribbean Sea (Biggs et al. 2011). Caribbean coral reef species have little experience with this 

predator and may be more vulnerable to predation by the lionfish (Arias-Gonzalez et al. 

2011).  Albins et al. (2008) found lionfish in the Bahamas reduced the recruitment of native reef 

fish by up to 80% over a five-week period. The primary purpose of this study was to determine 

the potential impact of lionfish (Pterois volitans) on species richness and diversity on coral reef 

communities off the coast of Roatan, Honduras. The secondary purpose was to capture Pterois 

volitans and preserve the stomach contents of collected lionfish for DNA barcoding and 

identification of lionfish prey species for a future investigation. Roving Diver Technique (RDT) 

was used to find and identify fish species at the dive sites. Shannon and Simpson biodiversity 

indices were used to calculate species richness and biodiversity. Based on both the Shannon and 

Simpson diversity indices calculated, a diverse fish population was found on the Mesoamerican 

Reef in Roatan, Honduras. An inverse relationship was found between the Simpson index and 

Shannon indices across all study sites. Future studies should include locating high densities of 

Pterois volitans and roving dives should be conducted at these locations to better determine 

impact of Pterois volitans on species richness and diversity in coral reef communities off the 

coast of Roatan, Honduras. 
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POSTER TITLE: EXPRESSION AND PURIFICATION OF RECOMBINANT 

HELLERAMINES (5J11 AND 3M19) 

DISPLAY AREA: 38 

ABSTRACT: The objective of this project was to express, and purify two recombinant isoforms 

of helleramine, 5J11 and 3M19. The protein was first expressed through a culture of BL21*. The 

cells were harvested and sonicated to extract the histidine-tagged recombinant protein. The 

protein was then purified using metal ion affinity chromatography (IMAC). Thrombin cleavage 

was executed to remove histidine fusion tag from protein. Once cleaved, the His-tag using a 

second purification to capture the His-tag. The flow through collected containing the purified 

protein, was then concentrated and tested for activity with 5J11 showing some visible activity 

while 3M19 showed none. Moving forward the next step would be to obtain more samples. 
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POSTER TITLE: Control of Silver Nanoparticle Size using Sugar Reducing Agents  

DISPLAY AREA: 39 

ABSTRACT: Silver (Ag) nanoparticles are well established antimicrobial agents. Controlling 

the size of these nanoparticles could be important to both antimicrobial activity as well as 

cellular uptake. Several sugars including both monosaccharides and disacharrides have been 

utilized as reducing agents in transforming Ag
+
 ion to Ag

0
 nanparticles. The UV-Visible 

absorbtion of Ag nanoparticles is indicative of particle size.  It is demonstrated here that 

changing the sugar used as the reducing agent during this process changes the size of the Ag 

nanoparticle. 
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DISPLAY AREA: 40 

ABSTRACT: Historically the Orbicella/Montastraea complexes have been the primary reef 

framework builders of the western Atlantic and Caribbean (Ellis and Soliander 1786). Yellow-

band Disease is a widespread coral disease known to affect the primary reef builders of the 

Orbicella-Montastraea complex (Orbicella annularis, O. franksi, O. faveolata, and M. 

cavernosa) by attacking the zooxanthellae (Weil et al. 2009). Though the pathogen for Yellow-

band Disease is unknown, a few studies have implicated bacteria in the genus Vibrio (Croquer et 

al. 2013). There has been a lack of studies regarding the transmission of coral disease in the 

Caribbean. Many fish species such as Sparasoma viride, Stoplight Parrotfish, and Stegastes 

fuscus, Dusky Damselfish, display feeding or algal farming behaviors which result in extensive 

bite area, particularly on Orbicella and Montastraea corals. Through those behaviors, fish may 

transmit the pathogen for Yellow-band Disease and other coral diseases or may increase coral 

susceptibility to infection due to the resulting wounds. If fish bite area is contributing to 

increased coral disease frequency, corals with greater fish bite area should have a greater area of 

coral disease. This study was conducted in May 2013 and 2014 at five locations off the west 

coast of Roatan at depths averaging 40 feet. A 0.5m x 0.5m quadrat was placed on randomly 

selected corals of the genera Orbicella and Montastraea that were affected by Yellow-band 

Disease. In May 2013, 28 samples were collected while in May 2014, 42 samples were collected. 

There was no correlation between Yellow-band Disease area and fish bite area in accordance to 

individual diseased corals in 2013, but there was a positive correlation in 2014. When the years 

were compared within each site; there was a significantly greater fish bite area for Butcher’s 

Bank, Mandy’s Eel Garden, and White Hole for 2014. However, when comparing Yellow-band 

Disease area, there was no significant difference between 2013 and 2014. Due to doubling the 

sample size in 2014 compared to the previous year, recent data shows the possibility of new 

infestations of Yellow-band Disease among the Orbicella and Montastraea species. These data 

may also suggest a more accurate relationship between the fish bite area and Yellow-band 

Disease area by increasing sample size.   Long-term studies documenting seasonal changes for 

Yellow-band disease area and comparing relative abundance of coral biting fishes and coral 

disease area may provide vital information on potential disease transmission routes and source 

agents. By further studying the biting behaviors of these fish species, there may be seasonal 

behavioral differences which may correlate with peak coral disease months.    
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DISPLAY AREA: 41 

ABSTRACT: Lipid droplet homeostasis and compartmentalization has been well documented in 

developing seeds to date because these tissues synthesize large amount of triacylglycerols 

(TAGs) for storage of carbon and energy for the growth after seed germination. However, most 

of cells synthesize and store small amount of TAG also. Increasing TAG amount in the 

vegetative biomass will contribute to increase total amount of TAG. Recently, we identified a 

new class of lipid droplet associated-proteins (LDAPs) that target specifically to LDs in non-seed 

cell types, including in Arabidopsis where three isoforms of LDAPs present (i.e. AT1G67360, 

AT2G47780, and AT3G05500). To gain a better understanding of the function of LDAPs, we 

preformed Arabidopsis library screening using yeast two-hybrid system with AT1G67360 protein 

as bait. We identified proteins interacting with AT1G67360, such as LPXC1 (UDP-3-O-acyl N-

acetylglycosamine deactetylase activity), which is involved in lipid biosynthesis and 

metabolisms, Calcium-dependent lipid binding protein, and proteins with unknown functions but 

specifically and highly expressed in matured seeds. 
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POSTER TITLE:  MECHANICS FOR THE MOBILITY IMPAIRED: AN ANALYSIS OF 

CHAIR ASSISTED GOLF SWINGS 

DISPLAY AREA: 42 

ABSTRACT:  Previous golf studies have shown that torso rotation plays a role in achieving 

maximum ball velocity.  Disabled golfers, relying on the assistance of a handicap golfing chair, 

are unable to achieve the ideal torso rotation due to the wide band around the golfer’s waist, used 

to keep the golfer secure. To understand what impact this may have on the ball velocity, an 

analysis of a standing golfer swing and a chair-assisted golfer swing was done. The maximum 

swing acceleration was greater for the standing golf swings, as opposed to the chair-assisted 

swings (58.150 m/s2 vs. 61.246 m/s2).  However, the maximum velocity while swinging from 

the golfing chair was greater than for the standing golf swing (8.87 m/s vs. 8.50 m/s).  This 

surprising result, and limited data, lead to a need for further research into the variety of golf 

swings resulting from the range of chair assistance required by golfers (from those who can 

partially stand to those who cannot put any weight on their legs). By extending the research to 

examine golfers of many assistance levels, an understanding of the biomechanics could prompt 

adjustments to the assisting chair design that will allow for the more natural torso rotation during 

golf swings.  This, in turn, could lead to other changes to improve the mechanics of assisting 

tools used by the mobility impaired in other aspects of their lives. 
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DISPLAY AREA: 43 

ABSTRACT: An understanding of electric discharge in gases is of fundamental importance in 

fields ranging from consumer product manufacturing to global weather 

modeling.  Unfortunately, there is wide disagreement in the literature about the specific values of 

certain physical quantities, so-called Townsend coefficients, which are necessary for predictive 

modeling of electric discharge in gases.  I discuss here my research towards theoretical modeling 

and experimental verification of the effects of geometrical shape factors on the Townsend 

coefficients in cylindrical containment vessels over pressures 10
-4

 Torr < p < 10
1
 Torr.  
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