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ABSTRACTS 

Papers presented at the 82nd Annual Meeting 

Birmingham Southern University 

Birmingham, Alabama 

March 30-April 1, 2005 

BIOLOGICAL SCIENCES 

CONSORTIUM FOR TEACHER EDUCATION IN ENVIRONMENTAL STUDIES AT 

CAMP WINNATASKA. Ellen B. Buckner, UAB, Birmingham, AL, 35294-1210, Ronald Jenkins 

Samford University, Birmingham, AL, 35229, and Wren Garmon, Camp Winnataska. 

Camp Winnataska is a 1600-acre area of St Clair County located 20 minutes from 

Birmingham, Alabama, and has been operated as an independent camp for more than 85 years. 

The purpose of this project is to initiate a Consortium for Teacher Education in Environmental 

Studies at Camp Winnataska. Partners in the Consortium include Samford University, the 

University of Alabama at Birmingham, and other university level individuals. The Consortium 

also partners with providers of environmental education resources for the State of Alabama 

including the Alabama Forestry Association, GLOBE in Alabama, and the State Department of 

Education. Camp Winnataska offers diverse ecological habitats including woodlands, streams, 

wetlands, and lakes. The consortium combines the faculty resources of universities in the 

Birmingham metropolitan area with the environmental resource of Camp Winnataska for 

purposes of creating a site for teacher professional development to meet the professional 

development needs of teachers working toward certification as “Highly Qualified Teachers.” In 

the inaugural year from August 2004 through August 2005, twelve teacher education workshops 

will be conducted at Winnataska. Day Programs will include topics of stream ecology, geology, 

wildlife, Native Americans and map skills. Evening Programs will include astronomy and night 

hikes. Follow up will be done by phone, e-mail and/or visits to teachers in their home classrooms 

to evaluate classroom implementation of educational improvement strategies. All classes will 

correlate to the Alabama Course of Study for Science and Social Studies. The mission of the 

Winnataska Consortium is to provide hands-on environmental education experiences to Alabama 

teachers to assist them in implementing effective environmental education in their classrooms. 
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PHARMACOLOGICAL AND IMMUNOLOGICAL STUDIES WHICH 
EXAMINE THE EFFECTS OF CHOLINERGIC AGENTS ON THE 
REGULATION AND CHARACTERIZATION OF THE MUSCARINIC 3 
RECEPTOR SUBTYPE IN THE EMBRYONIC CHICK PANCREAS. Rakesha 
Davis, Dept of Biology, University of Alabama in Huntsville (UAH), Huntsville 
AL 35899. Adriel D. Johnson, Sr. UAH, Dept of Biology, Huntsville AL, 35899, 
Jacqueline U. Johnson AAMU, Dept of Food and Animal Science, Normal AL, 35810. 

Embryonic chick nutrient utilization is dependent on the cholinergic regulation and release of 

digestive enzymes from pancreatic exocrine tissue. Neural, nutrient, and hormonal influences are 

collectively used as regulators for avian metabolism. Our laboratory has developed an eighteen 

day-old embryonic chick pancreatic culture system to determine whether the muscarinic receptor 

subtype for chick pancreatic cells is characteristic to the mammalian M3 glandular subtype. 

Short-term incubation times of 30mins, 60mins, 90mins, and 120mins were examined in order to 
evaluate if amylase release was significantly stimulated. Studies revealed at control levels that 

amylase release for short-term incubations ranged from 97.22 to 42.36, 107.21 to 37.15, 11.59 to 

3.23 and 11.78 to 6.45 Units/Liter/mg. Short-term incubation studies using cholinergic agonist 

bethanechol [5mM] revealed a range of amylase release of 22.33 to 14.33 and 12.34 to 23.68 
Units/Liter/mg. Media collected successively from pancreatic tissue at short-term incubation 

times revealed ranges from 48.72 to 66.55, 4.16 to 2.49, and 8.41 to 3.88 Units/Liter/mg for 

control levels. Successively stimulated tissue using 5mM of bethanechol stimulated amylase 

release from ranges of 8.21 to 4.48 and 12.80 to 7.13 Units/Liter/mg as for carbachol, enzymatic 

release levels ranged from 15.35 to 10.37 and 6.05 to 12.80 Units/Liter/mg. Histological 

techniques utilizing ethanol and formalin fixation, hemotoxylin and eosin staining, and immuno¬ 

fluorescence kits were also used to help confirm the existence of the M3 receptor subtype in the 

avian pancreas. Results from these studies collectively, will aid in our understanding, 

determination, and specification of neural regulation of the exocrine embryonic chick pancreas as 

well as establishing the differences between mammalian and carbohydrate metabolism. 

COULD METABOLIC SYNDROME BE A CAUSE OF THE EPIDEMIC 
OF OVERWEIGHT ADOLESCENTS? Melinda Lawson, The University of 
Alabama in Huntsville College of Nursing, Huntsville, AL 35899 

The literature is overrun with information regarding the epidemic of overweight 

adolescents and the development of metabolic syndrome. Could metabolic syndrome occur first 

and constitute a major cause of the weight gain? A case study that raises this question will be 
presented. 
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SIMULTANEOUS COMPARISON OF TEMPERATURES ON 
LOGGERHEAD SEA TURTLE NESTING BEACHES THROUGHOUT 

FLORIDA. Jennifer Estes and Thane Wibbels, Dept, of Biology, Univ. of 

Ala. at Birmingham, Birmingham, AL 35294. Jeanette Wyneken and Jason 

Scott, Florida Atlantic University. Llewellyn Ehrhart, University of Central 

Florida. Ray Carthy and Russell Scarpino, University of Florida. R. Erik 

Martin, Ecological Associates, Stuart Florida. Michael Bresett, Quantum 

Resources, St. Lucie, Florida. Chris Johnson, Marine Life Center, Juno 

Beach, Florida. Beverly Ball, Sanibel Captiva Conservation Foundation. 

The loggerhead is one of the most abundant sea turtle species found in the United 
States and is noted for its large “log like” head. Loggerheads are well known for nesting 
from the southeastern U.S. with the densest nesting occurring along the Atlantic coast of 
Florida. The purpose of the current project is to begin generating a multiyear database 
that provides a comprehensive, simultaneous comparison of beach temperatures 
throughout the range of major loggerhead nesting beaches in the United States. Beach 
temperatures were monitored in similar locations on each beach in an effort to compare 
the thermal environments of the various beaches. During the initial year of this study, 
beach temperatures were monitored on eight loggerhead nesting beaches throughout 
Florida which represent many of the major nesting beaches for loggerhead in the U.S. 
Although data loggers were lost on many of the nesting beaches due to the abundance of 
hurricanes, data was obtained from several of the beaches. In general, beach 
temperatures during this nesting season were variable and tended to follow weather 
trends in precipitation. Most temperatures recorded were within a range of 26-32°C, 
averaging approximately 30°C. 

A LONGITUDINAL STUDY OF BACTERIAL ANTIBIOTIC PROFILES IN SURFACE 

WATERS. Ivy N. Kastner and Brian S. Bumes, Dept, of Biology, Judson College, Marion, AL 
36756. 

Antibiotic resistance analysis was performed on fecal coliform bacteria from the Cahaba 

watershed by sampling from three representative bodies of water: Rice creek, Dry creek, and the 

Cahaba River. Cluster observation analysis was used to analyze patterns of resistance of bacteria 

when exposed to a variety of antibiotics including amphicillin, erythromycin, spectinomycin, 

streptomycin, and tetracycline. A representative database of 1152 antibiotic resistance profiles 

was constructed from human sources and nonhuman sources such as livestock and wild animals. 

A total of 48 FC isolates were taken from the Cahaba watershed in a series of 11 months. The 

profiles were compared to determine the respective sources of FC in the Cahaba watershed. The 

results show that antibiotic resistance patterns of the FC collected may be a cost-effective method 

to use in identifying sources of contamination in bodies of water. 
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COPPER IS AN ESSENTIAL MICRONUTRIENT IN THE SEA URCHIN LYTECHINUS 
VARIEGATUS. M.L. Powell. W.T. Jones, V.K. Gibbs, H.S. Hammer, J.M. Lawrence*, A.L. 

Lawrence** and S.A. Watts. UAB, Birmingham, AL 35294; *Univ. South Florida, Tampa, 

FL 33620; **Texas A&M Univ. System, Port Aransas, TX 78373. 

Japan currently imports sea urchin roe valued at over $300 million a year. To relieve 

pressure on natural stocks scientists are developing stock enhancement and aquaculture 

techniques for sea urchins. However, successful culture of sea urchins requires a 

formulated diet that fulfills all nutritional requirements. We are currently determining 

nutritional requirements for the sea urchin, L. variegatus. Copper is an essential 

micromineral in the diets of most animals. However, excessive levels of copper in the diet 

can be toxic. Small (ca. 13 g wet weight) L. variegatus were fed formulated diets with 

low, medium, or high levels of copper (ca. 6, 47 and 160 ppm; levels based on previously 

established dietary levels for other marine invertebrates) for 12 weeks. At the end of the 

experiment, wet weights of individuals fed a medium level of copper were slightly higher 

(P=0.069) than those fed low and high levels (39.9±1.2, 43.2±1.2 and 40.3±1.7 g wet 

weight, respectively). Gonad wet weight gain was ca. 38% higher with low and medium 

copper diets than with the high copper diet (6.8±0.43, 7±0.48 and 5±0.31 g wet weight, 

respectively). Similarly, wet gut weight was ca. 22% higher in low and medium copper 

treatments than with the high copper diet (0.97±0.04, 1,1±0.06 and 0.83±0.04 g wet 

weight, respectively). These data suggest a dietary copper requirement and dietary toxicity 

at high levels of copper for these experimental conditions. Supported in part by 
Mississippi-Alabama Sea Grant Consortium. 

HERBICIDE CONTROL OF CANNABIS SATIVA L. AND PAP AVER SOMNIFERUM L., 
Norman J. Doorenbos, Department of Pharmacal Sciences, Harrison School of Pharmacy, 

Auburn University, Auburn , AL 36849. 

This investigation was initiated in the College of Pharmacy, University of Mississippi, at 

the request of the U.S.D.A. which had been charged with recommending herbicide controls for 

illicit plantings of marihuana and opium poppies. Effects of logarithmic spray applications of 

twenty known herbicides were investigated. A garden site, separate from the N.I.H. funded 

projects, was established for these experiments. U.S.D.A. scientists handled herbicide 

applications. 

Paraquat was the most effective in killing growing plants and preventing regrowth. 

Paraquat was recommended to U.S.D.A. because of its effectiveness and and the knowledge of 

this herbicide in agricultural practices. A U.S.D.A. flier distributed in the 1950’s to Midwest 

farmers recommended a 2,4-D treatnment to eliminate wild marihuana plants. We discovered, 

however, that although the recommended treatment caused plants to die back, they often 

subsequently recovered, producing marihuana and viable seed. 
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YEARLY VARIATION IN HATHCLING SEX RATIOS OF KEMP’S 

RIDLEY SEA TURTLES. Amber Park and Thane Wibbels, Dept, of Biology, 

Univ. of Ala. at Birmingham, Birmingham, AL 35294. A. Salgado-Q., L. Vega- 

M., D. Lira-R., P. Burchfield, and J. Pena-V., Gladys Porter Zoo, Brownsville, TX 

78520. B. Shroeder, National Marine Fisheries Service, NOAA, Silver Springs, 

MD 20910. 

All sea turtle species, including the Kemp’s ridley, possess temperature-dependent sex 

determination (TSD). TSD can generate a wide range of sex ratios that can affect the ecology and 

conservation of endangered populations. Therefore, it is important to monitor hatchling sex ratios 
produced in nesting beach conservation programs. For several decades the Kemp’s Ridley 

Conservation Program has relocated most nests to protected “egg corrals” at the main nesting 

beach, near Rancho Nuevo, Mexico. In more recent years, this program has examined the effect 

of leaving a subset of nests in situ on the natural nesting beach. In the present study incubation 

temperatures were monitored within egg corral nests as well as within in situ nests. The average 

temperature during the middle third of incubation was used to predict sex ratios. In contrast to 

recent years, the 2004 nesting season was relatively cool. The results indicate that significantly 

more males were produced during 2004 in comparison to the previous six nesting seasons (1998- 

2003). This was consistent for both the corral nests as well as in situ nests. The results indicate 

the production of a male bias on a beach that has historically produced female biases. This 

illustrates the advantage of long-term studies when evaluating sex ratios in sea turtle populations. 

These findings have vital implications for the ecology and conservation of the Kemp’s ridley. 

SPERM PRODUCTION IN GAMBUSIA AFFINIS AS A BIOMARKER FOR 

ENDOCRINE DISRUPTION. Paul D. Melvin. Ill. Amy Boyd, and Robert Angus, Dept of 
Bio, Univ of Ala at Birmingham, Birmingham, AL 35294. 

Many anthropogenic compounds with endocrine disrupting activity have been detected in 
aquatic environments. Some of these compounds have been shown to have disrupting effects on 
the endocrine system of the western mosquitofish, Gambusia affinis, such as the induction of the 
vitellogenin (VTG) in males, a yolk protein normally expressed only in females, and 
masculinization of the anal fin of females. Additional experiments with endocrine disrupting 
compounds have demoastrated their ability to affect courtship behaviors, sperm motility, egg 
fertilization rates, and sperm counts in fish In our laboratory, we have been using G. affinis as a 
model for investigating endocrme disrupting pollutants in aquatic systems} The purpose of the 
first part of this study is aimed at establishing various parameters affecting the sperm production 
of G. affinis by testmg the effects of temperature, synthetic estrogen exposure, and celibacy on 
mobilized, mature sperm. It was determined that decreased temperature and exposure to 17D- 
ethynyl estradiol both resulted in decreased sperm count while celibacy increased sperm count. In 
the second part of this study, we sampled a population of G. affinis inhabiting Buck Creek 
immediately below the outfall of the Helena WWTP, Shelby County, Alabama. It has been shown 
that WWTPs are a potential source of endocrine disrupting chemicals in aquatic systems, 
particularly those with estrogenic activity. We found that male mosquitofish collected below the 
WWTP effluent had a significantly lower number of sperm in the total ejaculate than controls. 
The results of this study suggest that sperm count is a useful biomarker of endocrine disruption in 
mature male G. affinis. 
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DEVELOPMENT OF A QC-RT-PCR ASSAY FOR EVALUATING SOX9 
EXPRESSION DURING TEMPERATURE-DEPENDENT SEX 

DETERMINATION. Keela L. Dodd, Chris Murdock, and Thane Wibbels, 

Department of Biology, UAB, Birmingham, AL 35294-1170. 

Temperature-dependent sex determination (TSD) is a type of environmental sex 

determination in which the incubation temperature of the egg determines the sex of the embryo. 

It is hypothesized that temperature regulates the expression of a specific gene, or genes, that 

initiate a sex-determining cascade. One gene hypothesized to be involved in the testicular 

differentiation cascade of many vertebrates is Sox9. Sox9 is a transcription factor containing an 

SRY-like HMG box. It is believed to be involved in testicular differentiation in mammals. 

Further, temperature has been shown to regulate Sox9 in the gonads of a turtle with TSD, 

Lepidochelys olivacea, during in vitro studies. The goal of the current study is to evaluate the 
expression of SOX9 during TSD in the red-eared slider turtle, Trachemys scripta. In order to 

quantify the amounts of S.ox9 RNA produced at various developmental stages, a quantitative- 

competitive-reverse-transcriptase-PCR (QC-RT-PCR) was developed. To develop the QC-RT- 

PCR, a portion of the Sox9 cDNA was cloned using RACE. Then, a competitor was created using 

a PCR-based strategy. The competitor was a fragment of Sox9 cDNA that contained a 

deletion of approximately 100 internal base pairs. The competitor DNA was then used to 

produce RNA that could be used as an internal standard during the QC-RT-PCR. A 

series of RT-PCRs were conducted to verify that the competitor RNA could produce a 

standard curve that could be used to quantify levels of SOX9 mRNA. 

COMPARISON OF THE EFFECTS OF PHLOXINE B, COPPER SULFATE, 

AND FORMALIN ON GROWTH OF TETRAHYMENA PYRJFORMIS. Dustin 

Morin, Veronica Little, Mark Meade, and Charles Olander. Jacksonville State 

University, Dept, of Biology, Jacksonville AL 36265. 
Phloxine B is a photo-activated xanthene dye. Current research indicates this dye is a highly 

effective insecticide. Phloxine B is FDA approved, water soluble, and photodegrades rapidly 

when exposed to light. Its effectiveness in insect treatment and ability to inactivate rapidly make 
phloxine B an appealing candidate for the treatment of aquatic protozoan parasites. This study 

compares the effect of phloxine B, at various light intensities, with formalin and copper sulfate on 

the growth of Tetrahymena pyriformis cell cultures. Tetrahymena is a ciliated protozoan 

commonly found in a variety of aquatic ecosystems and is a commonly used protozoan in 

research. When cultured in phloxine B, Tetrahymena exposed to high intensity light failed to 

produce viable cells. The effectiveness of phloxine B was equivalent to formalin. The dye was 

most effective at concentration of 10 mg/L but cultures in lmg/L demonstrated minimal growth. 

Cells cultured in copper sulfate were not affected and grew at rates similar to negative controls. 

Our data suggests that phloxine B is as effective as commonly used treatments to kill aquatic 

protozoa. Further studies are examining ways to enhance photoactive properties at low light 
intensities. 
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COMMUNITY STRUCTURE AND ECOLOGICAL SIGNIFICANCE OF 

SPONGE-ASSOCIATED BACTERIA. Patrick M. Erwin and Robert W. 

Thacker, Dept, of Biology, Univ. of Ala. at Birmingham, Birmingham, AL 35294. 

The extreme diversity of microorganisms makes characterization and comparison of microbial 

communities difficult. Here, we demonstrate the utility of replicated sampling in describing and 

comparing diverse bacterial communities isolated from two sympatric sponge species and 

ambient seawater samples. Nine Hymeniacidon heliophila colonies, 3 Xestospongia sp. colonies, 

and 9 ambient seawater samples were collected from 3 rig pilings in the northern Gulf of Mexico. 

For each sample, 15 bacterial clones were identified, using PCR-amplification, cloning, and 

sequencing of 16S ribosomal DNA, for a total library of 315 clones. The seawater bacterial 

community was more diverse than sponge bacterial communities, in terms of overall observed 

and estimated (Chaol) diversity, average diversity per sample (ANOVA; p<0.001), and rate of 
unique clone accumulation (ANCOVA; p<0.001). H. heliophila harbored a unique bacterial 

community, statistically different from Xestospongia sp. and ambient seawater bacterial 

communities (ANOSIM; p<0.05); and dominated by two species of alpha-proteobacteria, 
accounting for 49% of all clones. Xestospongia sp. harbored a bacterial community dominated by 

a single beta-proteobacterium, accounting for 51% of all clones. Dominant sponge-associated 

bacteria were not recovered from seawater samples and exhibited 2-12% sequence divergence 

from free-living counterparts. The bacterial communities associated with H. heliophila and 
Xestospongia sp. represent non-random assemblages that are different from seawater bacterial 

communities and are dominated by unique species. 

BRASSINOSTEROIDS AND THEIR EFFECTS ON PLANT GROWTH. 

Natalie Jennings Warren and Dr. W. Mike Howell, Dept, of Biology, Samford 

University, Birmingham, AL 35229. 

Brassinosteroids are classified as phytohormones. Brassinosteroids are known to regulate 

plant growth. Cell division, cell elongation, and root growth are a few of the processes affected 

by these steroids. Brassinolides were first isolated in 1969, by J. W. Mitchell and his colleagues, 

from Brassica napus which is a plant in the mustard family. Scientific experiments have shown 

that brassinosteroids in low concentrations promote cell growth and the formation of lateral roots 

in various species of plants. However, brassinosteroids in higher concentrations have an 
inhibitory effect on plant growth. The purpose of this experiment was to perform an extensive 

literature review on the effects of various brassinosteroids on different aspects of plant growth 

and to verify the findings by testing the effects of various concentrations of epibrassinolide, a 
brassinosteroid, on lentil (Lens culinaris) seed growth. The effects of varying dosages of 

brassinosteroids on lentil seeds are consistent with previously reported experiments with other 
species of plants. 

103 



Abstracts 

THE URBAN LIFE OF DARTERS: THE STATUS OF SPRINGS IN THE 

BIRMINGHAM AREA AND THREE IMPERILED FISH. Daniel J. Drennen, 

U. S. Fish and Wildlife Service, Mississippi Field Office, Jackson, MS 39213. 

The primary threat to the recovery of the federally listed vermilion (Etheostoma chermocki) 

and watercress (EL nuchale) darters; and candidate rush (EL phytophylum) darter is sedimentation 

caused by urbanization of the Turkey Creek watershed and Karst Springs located throughout the 

Birmingham Valley in Jefferson County, Alabama. Along with the potential loss of three rare fish 

species, spring habitats throughout the area being destroyed and/or modified. Consequently, the 

physical modification of springs, changes their biological and cultural/historical aspects. 

Comparing historical aerial photographs can qualitatively distinguish particular sites or 

attributes (descriptive characteristics of the geographic features) of the watershed and show land 
use changes over time. In this study I compared black and white aerial photographs over 40+ 

years of sections of the Turkey Creek watershed, and springs critical to the recovery of these 

species. I cataloged 70+ springs from the scientific and antidotal literature, maps, and interviews. 

There is a great need to conserve and sample all springs in the area. Recent discoveries of the 
watercress darter in a new site improves chances other rare species’ discovery are possible. Until 

now sampling of known springs in the literature included those mapped or easily reached. Thus, 

sampling and cataloging of small “backyard “ unmapped springs in urban areas may lead to 

additional discoveries of spring dependent species. I call for a scientific symposium concerning 

the health, conservation and management of springs in Alabama. 

TROPHIC STATE INDEX FOR WATERBODIES IN SOUTHEASTERN 

ALABAMA. P. Taylor Ezell, Benjamin M Coale, Brett A. Mack, and Neil 

Billington, Dept, of Biol, and Environ. Sci., Troy Univ., Troy, AL 36082. 

A lake trophic state index (TSI) can be used as an indicator of the productivity of a water 

body. In 1977, Carlson developed a TSI based on Secchi disk depth. This index has been used to 

study lakes in the midwest and northeastern United States, but little work has been conducted in 

the southeastern U.S, where many water bodies are fertilized with nutrients, especially 

phosphorus, to enhance productivity. We surveyed 44 water bodies in southeastern Alabama, 

including 40 man-made ponds, two lakes, and two reservoirs in order to calculate their TSI 

values. Sub-surface water samples were collected from each site during fall turnover and nutrient 

(total phosphorus, orthophosphate, nitrate and nitrite) and chlorophyll a concentrations were 

determined. In situ measurements were taken for Secchi disk, total dissolved solids, turbidity, 

total alkalinity, hardness, and pH. TSI values at our sites ranged from 41-93 and chlorophyll a 

concentration ranged from 2.86-226.38 pg/L. There was no significant correlation between TSI 

and chlorophyll a, orthophosphate, or nitrate concentrations. The water bodies surveyed range 

from oligotrophic to hypereutrophic. It would appear that nitrogen may now be the limiting 

nutrient in these water bodies that have had significant phosphate additions; thus, they might be 

susceptible to cyanobacterial blooms. 
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FAT DISTRIBUTION IN FED AND STARVED CHANNEL CATFISH, 

ICTALURUS PUNCTATUS. Randy J. Watts and Stephen A. Watts, Dept of 

Biology, UAB, Birmingham, AL 35294. Tim R. Nagy, Nutrition Science, UAB, 

Birmingham, AL 35294. Hugh S. Hammer, Aquatic Sciences Dept., GSCC, 
Gadsden, AL 35902. 

Channel catfish are one of the most important aquacultural fish in the United States. As 

consumers become more health conscience about what they are eating, questions are arising as to 

the health of the animals pre-harvest. Non-invasive techniques such as morphological indicators 
(length vs. weight, length vs. girth) have limited success in predicting the health of catfish. We 

propose that the fat composition of the fish is a more valid predictor as to its nutritional status. 

Catfish ranging in size from 300-600g were reared in 0.04 ha ponds. One group was starved 

(n=19) and another group fed (n=16, 32% protein diet, fed approximately 2% of their body 

weight per day) for ca. 6 weeks. At the end of the 6 weeks, the fish were harvested and dissected 

into components including intraperitoneal fat, fillet, gonads, and the frame (whole fish -gonads, 

fillets, and IP fat). A Soxhlet apparatus was used to determine the fat content of each component. 

Fillet fat was 23% lower in starved than fed individuals (16 vs 21%, respectively). A two-sample 

t-test indicated that fed catfish had significantly higher levels of IP fat (p<0.01), visceral fat 

(p<0.001), and total fat (pO.OOl) than starved catfish. Total fat ranged between 0.24 to 5.02% 

and 0.19 to 4.06% in the fed and starved catfish, respectively, suggesting plasticity in fat storage 

in response to feeding. Variations in fat content may reflect the inability to predict consumption 

of individuals held in pond populations. 

PROXIMATE COMPOSITION OF THE GONAD VARIES DURING THE 

REPRODUCTIVE CYCLE OF L YTECHINUS VARIEGA TUS. Adele W. 

Cunningham and Stephen A. Watts, Dept, of Biology, Univ. of Ala., Birmingham, 

AL 35294-1170. 

The proximate composition of Lytechinus variegatus gonads was evaluated at 4-6 week 

intervals over a period of 27 months (n=8 males and 8 females at each collection). Average lipid 
composition was ca. 20%. Lipid levels varied over a narrow range without respect to season. 

Lipids were significantly higher in females than in males. Average protein composition was about 

20%. Variations in protein levels were closely related to seasonal changes in gonad index (gonad 

size expressed as a percent of total body weight) and ranged from ca 12% to 33% over the annual 

reproductive cycle. Lowest values of protein were observed in the fall following the late summer 

spawn. Highest values were observed in the winter and early spring. Average carbohydrate 

composition was the largest proximate component at ca. 38%. Carbohydrate levels reached a 

maximum in the fall and gradually decreased through the winter and spring, suggesting 

carbohydrate reserves were depleted as gamete production progressed. These data suggest that 

changes in the proximate composition of the gonad are, in part, related to food availability, but 
are primarily influenced by the reproductive cycle. Supported by NSF and the Mississippi- 

Alabama Sea Grant Consortium. 
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SELENIUM TOXICITY IN THE REGULAR SEA URCHIN LYTECHINUS 

VARIEGATUS. W.T. Jones, V.K. Gibbs, M.L. Powell, H.S. Hammer, J.M. 

Lawrence*, A.L. Lawrence**, and S.A. Watts. UAB, Birmingham, AL 35294; 

*Univ. South Florida, Tampa, FL 33620; **Texas A&M Univ. System, Port 

Aransas, TX 78373. 

Nutrient supplementation of formulated diets is an integral part ot the aquaculture industry. 

We are currently investigating dietary requirements of the regular sea urchin, L. variegatus. 

Selenium is an essential micromineral in the diet of most animals; however, high levels can be 

toxic. In mammals, selenium is an antioxidant, working with vitamin E to protect cell 

membranes and prevent free radical generation, reducing risk of breast, colon, lung and prostate 

cancers. Lytechinus variegatus were fed formulated diets with low, medium, or high levels of 

selenium (ca. 0.23, 0.91, or 2.5 ppm; levels based on previously established dietary levels for 

other marine invertebrates) for 12 weeks. Feed consumption rate was similar in all treatments. 

Initial sea urchin weights were ca. 15 g. At the conclusion of the 12 week experiment, wet 
weights of individuals fed low and medium selenium diets were ca. 14% higher (P=0.006) than 

those fed the high selenium diet (43.1 ±1.21, 43.0±1.22, and 37.8±1.37 g wet weight, 

respectively). Gonad and gut wet weights varied with the wet weight of the urchin, but did not 
vary with dietary selenium (ANCOVA, P>0.05). Data indicates that it there is a dietary Se 

requirement it is less than 0.23 ppm and Se is toxic at 2.5 ppm dietary level. This study was 

supported in part by the Mississippi-Alabama Sea Grant Consortium. 

METABOLISM IN 24 HOUR OLD COPE’S GRAY TREEFROG {HYLA 

CHRYSOSCEL1S) LARVAE AMONG THREE TEMPERATURES. Anissa Delecki, 

George Cline, James Rayburn, and Mark Meade, Jacksonville State University, 

Jacksonville, AL 36265. 

Hyla chrysoscelis are found throughout eastern North America west to Kansas, northward into Canada, 

and southward into Texas. Hyla chrysoscelis starts laying its eggs in late April early May. The eggs are 

attached in small groups and singly to grasses or plant stems at the surface of the water. They hatch on 

the second or third day at a very early stage in development. These larvae develop very rapidly; three 

weeks after laying the eggs the tadpoles will have hind limb buds. The Qio rule states that with every 10 

degree increase in temperature the reaction rate will double. Therefore the oxygen consumption should 

be lower at the lowest temperature and will increase with an increase in temperature. If an ectotherm is 

exposed to different thermal environments without being permitted a choice the rates of its functions 

depend on its temperature. With this in mind, anuran larvae should have the lowest metabolic rate at 

15°C with a doubling of the metabolic rate at 25°C. The oxygen consumption rates and metabolism of 

individual 24 hour old Hyla chrysoscelis larvae were measured among three different temperatures; 15, 

20, and 25°C. There was significant statistical difference in metabolism among the three temperatures 

with a p value of 0.039891. The metabolism rate means among the temperatures almost doubled from 

15°C to 25°C, which shows that the Qio rule is functional among Hyla chrysoscelis larvae. 
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INTROGRESSIVE HYBRIDIZATION BETWEEN WALLEYE AND 

SAUGER IN LAKE DIEFENBAKER, SASKATCHEWAN, CANADA. Ronald 

E. Creech,1, Ron E. Jensen2, Janet Gaston1 P. Taylor Ezell1, Tanya J. Johnston3, 

and Neil Billington1, 'Dept. Biol. Environ. Sci., Troy Univ., Troy, AL 36082, 

2Sask. Environ., Swift Current, SK S9H 4G3, Canada, and 3Sask. Environ., 

Regina, SK S4S 5W6, Canada. 

Suspected hybridization and introgression between walleye (Sander vitreus) and sauger (S. 

canadensis) was reported in the upper riverine section of Lake Diefenbaker, an impoundment on 
the South Saskatchewan River. Morphological and protein electrophoretic analysis were used to 

examine the extent of walleye-sauger hybridization in Lake Diefenbaker during summer 2004. 

Sander specimens were collected by gill nets from early-June to late-August. Fish were 

categorized as walleye, sauger, or putative hybrids based on external morphology. Muscle and 

liver samples were collected from each fish and frozen. Cellulose acetate electrophoresis was 

conducted at four diagnostic protein-coding loci (mMDH-1 * and PGM-1* from muscle and 

ALAT* and IDDH* from liver) and two informative loci in sauger (sMDH-3* and PROT-3*, both 

from muscle). By morphological analysis, 107 fish were identified as walleye, 63 as sauger, and 

19 as putative hybrids. Seven percent of walleye possessed sauger alleles and 22% of sauger 

possessed walleye alleles; hence were hybrids. Of the fish identified as hybrids by morphology, 

64% were confirmed as hybrids, but 26% were pure walleye and 11% were pure sauger by 

electrophoretic analysis. Fisheries managers must be aware that morphological examination is 

unreliable for separating walleye, sauger and their hybrids compared to protein electrophoresis. 

SIMILARITY IN CARAPACE SHAPE AMONG VARIOUS NORTH AMERICAN 

TURTLE SPECIES. David Delecki, George Cline, Anissa Delecki, Dept, of Biology, 

Jacksonville State University, Jacksonville, AL, 36265 

Turtles are one of the most common groups of reptiles in the world. Modern 

turtles are found in aquatic, marine, or terrestrial habitats and are distributed worldwide 

in tropical and temperate environments. Turtles are also one of the most unusual groups 

in that they possess a hard outer shell that is built into the skeleton. The bony outer shell 

that turtles possess is composed of the carapace and the plastron together by a bridge. 

The carapace is the top part of the shell and is covered by a layer of bony segments called 

scutes. The plastron is the bottom the shell that protects the ventral side of the turtle. 

The carapaces of turtles come in many different shapes and sizes. The bulk of the studies 

that have been done concerning carapace size in turtles have involved sexual 

dimorphisms between the sexes In a majority of studies a single character (i.e. carapace 

length) has been used to focus on broad comparisons among species. In experiments that 

have involved more than one carapace measurement usually only one turtle species is 
used. In this study calipers were used to measure carapace length, carapace widths, and 

carapace heights. These measurements were then analyzed to test for patterns related to 

the ecology and phylogeny of turtles. 
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VERTEBRATE ROAD-KILL SURVEY OF THE MOBILE-BAY 

CAUSEWAY IV. David H. Nelson, Department of Biology, University of South 

Alabama, Mobile, AL 36688. Cynthia Scardamalia-Nelson, Providence Hospital, 

Mobile, AL 36608. 

A systematic survey was conducted weekly during 2004 by bicycle (or automobile) on 

the Mobile Bay Causeway to assess the numbers of vertebrates killed by vehicular traffic. More 

than 360 organisms were encountered, representing 50 species of vertebrates: 4 amphibians 

(n=26), 18 reptiles (n=188), 22 birds (n=95), and 6 mammals (n=51). Southern leopard frogs 

(Rana utricularia) were the most abundant amphibians observed, representing 65% of all 

amphibians. “Endangered” Alabama red-bellied turtles (Pseudemys alabamensis, n=80) were the 

most common reptiles, accounting for 42% of all reptiles; most of these (55) were hatchlings. 

Laughing gulls (Larus atricilla, n=29) and Starlings (Sturnus vulgaris, n=14) were the birds most 
frequently encountered (representing 30% and 15% of all birds, respectively). Opossums 

(Didelphis marsupialis, n=17) and raccoons (Procyon lotor, n=15) accounted for 33% and 29% 

of all mammals, respectively. For the past 4 years, road-kill mortalities for hatchling Alabama 

red-bellied turtles have been 62, 58, 67 and 55 individuals. Unlike the 3 years preceding, in 2004 

there were no hatchlings encountered in the fall. Flooding associated with Hurricane Ivan may 

have drowned the embryos or caused them to emerge prematurely. 

ACTIVITY OF THE MISSISSIPPI DIAMONDBACK TERRAPIN (.MALACLEMYS 
TERRAPINPILEATA) ALONG THE ALABAMA COAST. Joel A, Borden, Gabriel J. 

Langford, and David H. Nelson, Dept, of Biology, Univ. of South Alabama, 

Mobile, AL 36688. 

Diamondback terrapins were sampled from April to August 2004, along the southwestern 

coast of Alabama (Mobile County) from Bayou Heron to Mon Louis Island. Several trapping 

techniques were utilized: nesting pitfall traps, modified crab traps, hoop traps, and nest 

depredation surveys. Terrapins were individually marked (notching marginal scutes), weighed 

and measured (carapace length, carapace width, shell height, plastron length, tail length, and head 

width). Females were palpated for eggs; anomalies were noted (predation marks, prop scars, 

barnacle and oyster fouling), and all individuals were digitally photographed. In the first year of 

a 2-year study, our goal was to systematically document the abundance and distribution of 

terrapins in Alabama coastal waters. Nine adults were captured (8 females, 1 male) over a four- 

month period. Eight hatchlings were also encountered, although two were dead. Terrapin 

populations appear to be sparse and isolated along coastal Alabama. They are currently 

threatened by development, intense crab trapping, and derelict crab traps. The terrapin is 

currently listed as a high conservation risk by the state of Alabama. Further research is needed to 

help identify current threats to terrapin populations in Alabama and to provide for the 

conservation of the species in its natural habitat. 
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A SEMI-QUANTITATIVE FIELD TEST FOR THE DETECTION OF 

CYANIDE IN PLANT TISSUES. Mary Helen Ferguson and H. Wayne Shew, 

Dept, of Biology, Birmingham-Southern College, Birmingham, AL 35254. 

Cyanide exists in the tissues of a number of species of plants in widely different taxa. This 

cyanide is often linked to sugar molecules, forming cyanogenic glycosides. The eating of such 

plants can have acute or chronic effects. The diets of a number of people in tropical countries 

rely heavily on cassava, a plant know to contain a cyanogenic glycoside. We have developed a 

procedure that can be used under field conditions to approximate levels of cyanide in plant 

tissues. A number of colorimetric methods have been evaluated, including ones based on 

microbiological, enzymatic, and chemical systems. The method that we found to be most 

appropriate uses a test paper with the trade name CYANTESMO, manufactured by Macherey- 

Nagel (Germany). Circular pieces of CYANTESMO paper were cut to fit into the caps of 1.5 ml 

microcentrifuge tubes. Measured quantities of leaves from cherry laurel (Prunus caroliniana) 

and clover (Trifolium repens) were placed in individual tubes and ground with a small plastic 

pestle. The tubes were closed, and color changes in the test paper were observed over time. 

Results suggest that this procedure can be used as a semi-quantitative field test for detecting 

cyanide in plant tissues. 

PALATABILITY OF ANTARCTIC SPONGES TO A SYMPATRIC 

OMNIVOROUS SEA STAR. Kevin J, Peters, Charles D. Amsler, James B. 

McClintock, Department of Biology, University of Alabama at Birmingham, 

Birmingham, AL 35294-1170. Bill J. Baker, Department of Chemistry, University 

of South Florida, Tampa, FL 33620-5250. 

Sponges dominate deeper water benthic communities along the western side of the Antarctic 

Peninsula. The major predators on antarctic sponges are thought to be spongivorous and 

omnivorous sea stars with the most abundant sea star in our study area being the omnivorous sea 

star, Odontaster validus. In the present study, 51 species were collected from relatively shallow 

waters (<40 meters) around Anvers Island, Antarctica. Of these, 33 species were collected in 

sufficient quantities to allow at least three replicates in fresh tissue feeding bioassays with O. 
validus. Twenty-four of these 33 (73%) were rejected when presented to O. validus. Twenty-two 

of the unpalatable species were amenable to separation of inner and outer layers. Of such species, 

8 (36%) had the outer layer rejected but the inner layer was not rejected, suggesting that in these 

species there is differential sequestration of defenses in the outer layers that are accessible to sea 

stars in nature. Hydrophilic and lipophilic extracts were made of the species that were rejected as 

fresh tissue by O. validus. Thirteen unpalatable species’ extracts were used in feeding assays and 

the lipophilic and/or hydrophilic extract was rejected in all. Consequently, it appears that all of 

the observed unpalatability can be explained by chemical defenses in the sponges. 
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FROGS ON HERBAL ECSTASY. Bernice Moser and James Rayburn, 
Department of Biology, Jacksonville State University, 36265 

Pseudoephedrine and caffeine are found in many over-the-counter drugs including 

decongestants and weight loss chemicals. Both are proven central nervous system stimulants, and 

there has been much discussion about potential interactions of these chemicals on human health. 

Frog Embryo Teratogenesis Assay-Xenopus (FETAX) was used to determine the developmental 

toxicity of pseudoephedrine and caffeine mixtures and to determine if synergism or antagonism 

occurs between the two. FETAX is a 96-hour developmental toxicity assay that screens for direct 
acting teratogens. Both have both been evaluated for developmental toxicity in FETAX but not 

as mixtures. Potentiating effects of caffeine on the cardiovascular teratogenicity of ephedrine in 

chick embryos has been shown. Due to the similarities between pseudoephedrine and ephedrine 

we wanted to determine if synergism occurred between pseudoephedrine and caffeine. The 96-hr 

LC50, 96-hr EC50, MC1G, and T1 were determined for pseudoephedrine and caffeine in various 

mixtures. We tested five binary mixtures of the two chemicals. The mixtures were based on the 

toxic units of each chemical; where one toxic unit was equal to the 96-hr LC50. The toxic unit 

mixtures tested was pseudoephedrine to caffeine at toxic unit ratios of 0:1, 1:0, 3:1, 1:1, and 1:3. 

The 0:1 and 1:0 test the individual chemicals by themselves. Toxic units were plotted on an 

isobole graph to determine if synergism, concentration response or antagonism occurred. The 

LC50 for caffeine was found to lower than the reported literature value. The response was found 

to be additive rather than synergistic. 

IMPROVED GROWTH PERFORMANCE OF FISH LARVAE FED 

ANAEROBIC PROBIOTICS. Mark Meade. Benjie Blair, and Britt Young. 
Jacksonville State University, Dept, of Biology, Jacksonville AL 36265. 

In recent years a trend of increased probiotics use in aquaculture has occurred. In our 

labs, we are examining the use of anaerobic probiotics to supplement initial feeds used in 

larval fish culture. In this study, we report on the effects of an anaerobic bacterium as a 

probiotic in the culture of tilapia and catfish fry. All fish were fed a commercial fish 

ration that contained a minimum of 28% crude protein (Aquamax® Dense 4000, PMI 

Nutrition International, Inc.). In a single experimental trial feed was proffered to two 

groups of fish that was initially supplemented with anaerobic bacteria (Eubacterium 

cellulosolvens 5494). Simultaneously, two other tanks of fish were fed only the fish 

ration or were fed heat killed bacterial cells and the fish ration. Following the initial 

feeding all fish were fed solely the fish ration not containing bacteria. In one study, a 

second administration of bacteria was proffered with feed after one week. Fish weights 

and survival were monitored after 30-60 days of culture. In all trials, final mean wet 

weights were significantly different between fish treated with the bacteria compared to 

control, non-treated fish. Fish supplemented heat killed bacteria also demonstrated 

improved growth. Currently we are examining any physiological effects associated with 

bacterial treatment that may be indicative of improved fish growth performance. 
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HERPETOFAUNA OF THE MOBILE-TENSAW DELTA, ALABAMA: 

WITH AN ANALYSIS OF THE EFFECTS OF FOREST MANAGEMENT 

PRACTICES. Gabriel J, Langford. Joel A. Borden, and David H. Nelson, Dept, 
of Biology, Univ. of South Alabama, Mobile, AL 36688. 

A herpetological Field survey was conducted during the summers of 2003 and 2004 on the 

Upper Delta Wildlife Management Area in Mobile and Baldwin Counties, Alabama. Sampling 

techniques included minnow traps, hoop traps (2003 only), dipnets, hand captures, visual surveys, 

cryptozoan (cover) boards, drift fences with attached funnel traps (2004 only), anuran 

vocalization, and PVC refugia (for tree frogs). During 2003 a total of 14 species of amphibians 

were encountered (N=1441). Most frequently encountered were bronze frogs, bullfrogs, bird¬ 

voiced tree frogs, and gray tree frogs. A total of 24 species of reptiles were encountered in 2003 

(N=372). Most frequently recorded were black-knobbed sawback turtles, American alligators, 

ground skinks, five-lined skinks, ribbon snakes, cottonmouths, and banded water snakes. During 

2004 a total of 13 species of amphibians (N=470) and 21 species of reptiles (N=536) were 

collected. A complimentary study was conducted from July 2004 through February 2005. The 

aim of this study was to document the effects clear-cut logging has on the amphibians and reptiles 

of the Delta. Specifically, we strategically sampled across the clear-cut gradient to test the "edge 

effect" hypothesis. The results of this second study indicate that the effects of forest management 

practices are difficult to predict and highly variable, contingent on individual species life history 

preferences. 

THE EFFECTS OF PERCHLORATE ON DUCKWEED GROWTH AND 

METABOLIC ACTIVITIES. Mijitaba Hamissou, Jacksonville State University. 

Biology Dept., Jacksonville, AL 36265 

Perchlorate is commonly used in rocket fuel, airbags, matches and ammunition. Perchlorate 

contamination in ground water was recently reported in several southwestern states presenting 

posing potential carcinogenic and immunotoxic effects. In most cases, environmental 
contaminants alter plant growth and development. However, some plant species have evolved to 

tolerate or accumulate certain contaminants by extracting them from their immediate surrounding 

environment. One such example is duckweed, lemna minor, a small free floating macrophyte 

aquatic plant. In higher plants, induction of superoxide dismutase and peroxidase are general 

stress responses associated with environmental stresses and pollution. The objective this study is 

to investigate the rate of mortality and the physiological responses of duckweed in the presence of 
perchlorate. Duckweeds were screened in Petri dishes containing water supplemented with 

perchlorate over periods of 7 days. Mortality rates, photosynthetic activities and the activities of 

superoxide dismutase and peroxidase were measured. The effects of perchlorate treatment on 

protein expression of duckweed were also investigated. Preliminary data indicated that 

perchlorate did not affect duckweed population growth but prevented colonies formation. 

Photosynthetic activities and protein expression as well as defensive enzyme activities were 

slightly altered compared to the controls. 
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EFFECTS OF PRESCRIBED FIRE ON THE HERPETOFAUNA OF A 

SOUTHERN MISSISSIPPI PINE SAVANNA. Gabriel J. Langford, Joel A. 

Borden, C. Smoot Major, and David H. Nelson, Dept, of Biology, Univ. of South 

Alabama, Mobile, AL 36688. 

Anthropogenic fire suppression is one of the greatest threats to biodiversity worldwide. 

Prescribed fire is an acceptable alternative to the natural, historic fires that frequently burned 

throughout southern pinelands. Unfortunately, little information is presently available regarding 

the effects of prescribed fire on amphibians and reptiles in most of the southeastern United States 

(most published studies are from Florida). We conducted a study, January-May 2004, to 

determine the effects of a restoration burn on the abundance, diversity, and species richness of 

herpetofaunal assemblages within the Grand Bay National Estuarine Research Reserve and 
surrounding U.S. Fish and Wildlife Service’s Grand Bay National Wildlife Refuge in Jackson 

County, Mississippi. We recorded 429 individuals comprising 29 total species. Total 

herpetofaunal abundance (P = .023) was greater in burned than unburned stands. Herpetofaunal 

diversity and richness were not significantly different between treatments. Unexpectedly, this 

study did not capture any terrestrial salamanders. We found that amphibians recovered quickly 

from the initial bum and thrived in burned habitat. Overall, this study demonstrates that low 

intensity prescribed fire has a positive effect on the herpetofauna of southern Mississippi pine 

savannas. 

COMPARISON OF DISCRIMINANT FUNCTION ANALYSIS AND 

CLUSTER-OBSERVATION ANALYSIS FOR THE IDENTIFICATION OF 

ANTIBIOTIC RESISTANCE PATTERNS OF FECAL COLIFORMS IN PERRY 

COUNTY. Brandi R. Evans. Fourth-year Biology Student, Judson College, Marion, AL 
36756 and Brian S. Bumes, Dept, of Biology, Judson College, Marion, AL 36756. 

Antibiotic resistance pattern analysis was performed on collected fecal coliform (FC) 

bacteria from the Cahaba River, Dry Creek, and Rice Creek, to determine the source, human or 

animal, of the fecal coliform isolates collected. This study compared the statistical methods of 
discriminant function analysis and cluster-observation analysis of antibiotic resistance patterns 

that were fabricated by the introduction of nine antibiotics (Ampicillin, Chloramphenicol, 

Erythromycin, Neomycin, Oxytetracyclin, Spectinomycin, Streptomycin, Tetracycline, and 

Vancomycin). The 1153 known observations collected from bovine, deer, and humans were used 

as a reference data base. Discriminant function analysis has a 94% Rate of Correct Classification 

(RCC) of animal FC and an 82% RCC of human FC, while distinguishing the difference between 
bovine and deer FC isolates. Cluster-observation analysis has a 95% RCC of animal FC and a 

76% RCC of human FC, while having a difficult time distinguishing between bovine and deer. 

These methods were used to classify a total of 1535 unknown FC taken from one of the three 

sources of water during either a dry or wet condition. The results from this study conclude that 

discriminant analysis is more precise than cluster-observation analysis of classifying unknown FC 

into the separate groups of bovine and deer. 
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CYANOBACTERIA AND PREDATOR CUES INFLUENCE HABITAT SELECTION AND 

SURVIVORSHIP OF A FRESHWATER AMPHIPOD. Frank A. Camacho and Robert W. 
Thacker. Dept, of Biology, Univ. of Alabama at Birmingham, Birmingham, AL 35294-1170. 

Under strong predation pressure, prey are faced with the dilemma of either tolerating low- 

quality food in a patch or risking predation when migrating to and foraging in higher quality 

habitats. The freshwater amphipod Hyalella azteca occupies mats of the filamentous 

cyanobacterium Lyngbya wollei and a sympatric green alga Rhizoclonium hieroglyphicum. 

Conspicuous predators of Hyalella include juvenile bluegill sunfish, Lepomis macrochirus, whose 

diet is largely composed of amphipods. We tested the hypotheses that (1) Lyngbya is an effective 

refuge from predation for Hyalella and (2) predator cues modify habitat selection by amphipods. 

We predicted that amphipods would experience higher survivorship in Lyngbya mats compared to 
Rhizoclonium and that predator cues affected habitat choice by Hyalella. No-choice assays 

revealed greater amphipod survivorship on Lyngbya compared to Rhizoclonium. In a choice 

assay, we found a higher number of amphipods on Lyngbya when fish were present, even when 

the more palatable Rhizoclonium was available. However, a more amphipods occupied mats of 
Rhizoclonium in the absence of predators or predator cues. When amphipods were exposed to 

fish odor only, we found an equal abundance on both mats. These results indicate that amphipods 

experience greater survivorship on mats of Lyngbya wollei under predation by bluegill sunfish 
and that waterborne predator cues may enhance survivorship of Hyalella by attenuating migration 

between habitats, thereby reducing the probability of an encounter with fish. Thus, fish predation 

on Hyalella may indirectly promote cyanobacterial and algal coexistence in aquatic systems. 

BRINE SHRIMP AS TEST ANIMALS. Norman J. Doorenbos, and Ryan Homer, 

Department of Pharmacal Sciences, Harrison School of Pharmacy, Auburn University, 
Auburn, AL 36849, Ray Granade, FDA Laboratory, Dauphin Island, AL, 36528 and 
Douglas Kinghom, Jack Beal Professor, College of Pharmacy, Ohio State University, 
Columbus, OH 43210. 

An investigation of ciguatera fish toxin was begun in 1969. Field studies and collections 

were made in the waters of Cayman Brae and Virgin Gorda. Little was known at the time 

about this mysterious toxin affecting a scattering of reef fish in most parts of the world. 

Collections of toxin were handicapped because this toxin was present in small amounts, 

was absent in most reef fish, and did not cause evident changes in toxic fish. Analytical 

methods were needed. 
The discovery that the toxin opened sodium channels in membranes, thus affecting nerve 

conduction, attracted our attention. We reasoned that brine shrimp, which can survive in 

high salt concentrations, must have an efficient sodium pump to protect living cells. As 

anticipated, ciguatera was toxic to brine shrimp. Thus toxic fish could be identified, frozen 

and flown to our lab. 
Only small amounts of toxin were being obtained. Azaleas contained grayanotoxins with 

similar toxic properties. The isolation of grayanotoxins from azaleas was monitored with the 

aid of brine shrimp allowing our studies to be extended. Brine shrimp are effective in 

detecting other toxins also. 
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MONITORING OF BACTERIAL POPULATIONS IN AN AEROBIC 

DIGESTER BY GRADIENT GEL ELECTROPHORESIS. Lisa Ann 

Blankinship and Joseph J. Gauthier, Dept, of Biology, Univ. of Ala., 

Birmingham, AL 35294 

Microbes responsible for degrading soluble organic material in wastewater influent 

increase in number during the activated sludge process. This biomass must be reduced and 

stabilized before solid materials leave the treatment facility. To accomplish this reduction, the 

sludge biomass is sent to an aerobic digester where it is maintained under constant aeration 
and starvation conditions for 35 days. Previous studies have shown that the overall decrease 

in cell number is approximately one to two logs by the end of the 35-day period and that the 

populations shift from predominately Gram-negative cells to approximately equal numbers of 

Gram-negative and Gram-positive species. The purpose of this project was to determine if 

gradient gel electrophoresis could be utilized to monitor population shifts in the aerobic 

digester community over the 35-day incubation period. Primers for three classes of 

microorganisms (Proteobacteria. Actinomycetes. and Eubacteria as a whole) were used to 

amplify genomic DNA isolated from aerobic digest taken twice weekly over the 35-day period 

from a bench scale reactor. This presentation examines the optimization of genomic DNA 

extraction. PCR. and gradient gel electrophoresis protocols as w ell as the creation of a know n 

standard for gradient gel electrophoresis. The Alabama Academy of Science is gratefully 

acknow ledged for supporting this project. 

THE EFFECTS OF THE BRASSINOSTEROID, 24-EPIBRASSINOLIDE, 

ON THE MITOTIC INDEX OF ONION (.ALLIUM CEPA) ROOT TIPS. W, 

Mike Howell, J. Diane Kirkpatrick, Ronald L. Jenkins, Ronald N. Hunsinger and 

Ellen McLaughlin, Dept, of Biology, and Vulcan Materials Center for 

Environmental Stewardship and Education, Samford University, Birmingham, AL 

35229. 

The purpose of this study was to determine the effects of the steroidal plant hormone, 24- 

epibrassinolide (EBL), on the mitotic index of onion {Allium cepa) root tips. While several 

studies have indicated an increased mitotic rate in plants after exogenous EBL application, none 

of these studies have actually documented their claims by performing quantitative standardized 

cytogenetic studies. The classical Allium Test was used as a means to quantify data on the rate of 

root growth, the stages of mitosis, and the number of mitoses in control and EBL-treated groups 

of onions. Low dosages of EBL (0.005 ppm) nearly doubled the mean root length and the number 

of mitoses over that of controls (P < 0.001). Intermediate dosages of EBL (0.05 ppm) also 

produced mean root lengths and number of mitoses that were statistically significant from that of 
the controls. The highest dosage of EBL (0.5 ppm) produced mean root lengths and number of 

mitoses that were less than the controls but not statistically significant. Our study indicates that 

the increased number of mitoses is related to an increase in the number of prophase and telophase 

stages. This study also confirms the suppositions of previous authors who have claimed that 

exogenously applied EBL can increase the number of mitoses in plants, but who failed to 

document their claims through actual cytogenetic studies. 
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IONIC STRESS CHANGES THE EXPRESSION OF ALKALINE AND ACID 
PHOSPHATSES IN MOSQUITOFISH GILLS. Chen Jiang. Glenn M. Cohen, Department 
of Biological and Environmental Sciences, Troy University, Troy, AL 36082. 

Our objectives were to determine whether ionic stress changed the expression of alkaline 
(ALP) and acid (ACP) phosphatase activities in mosquitofish gills. The first group of mosquito 
fish was acclimated to freshwater (FW) and then transferred to 50% seawater (SW). The second 
group was acclimated to 50% SW and then transferred to FW. The third group, consisting of fish 
that were netted and transferred to the same waters from which they had been acclimated, was 
used to eliminate handling stress as a factor in enzyme expression. Fish from the 3 groups were 
sacrificed 3 hrs after the transfers. We used napthol AS-MX phosphate for demonstrating ALP 
activity (fast blue BB) and ACP activity (fast red violet LB). For enzyme controls, cupric sulfate 
served as the ACP inhibitor and tetramisole and L-phenylalanine as ALP inhibitors. Our previous 
studies showed that ALP staining was limited to pillar cells and gill arterioles whereas ACP 
staining was broadly expressed among most gill cell types. In the present study, staining 
intensities of both ALP and ACP decreased in both the primary and secondary lamellae within 3 
hrs after transfer from FW to SW. Gill arches and the internal cells of gill rackers stained strongly 
for ACP after FW-FW transfers but only slightly after FW-SW transfer. For ALP, the blood 
vessels in the gill rackers stained intensely after both FW-SW transfers and FW-FW transfers, 
though few non-vascular elements stained in the latter. Gills from fish acclimated to SW stained 
intensely for ALP and ACP. After transfer from SW-FW, the gills decreased their ALP and ACP 
staining, following the same general pattern and time course as gills from the FW-SW transfers. 

POLYCULTURE OF THE SHRIMP LITOPENAEUS VANNAMEI AND THE 
SEA URCHIN LYTECHINUS VARIEGATUS. Anthony J. Siccardi III, Scott 
Walker, Addison L. Lawrence, Texas A&M University System, Port Aransas, TX 
78373. Stephen A. Watts. UAB, Birmingham, AL 35924-1170. 

Polycultures potential has been researched for many species as it represents a potential cost 
savings to aquaculturists. This study examines the feasibility of L. vannamei and L. variegatus 
polyculture. Ninety-six 19-L tanks connected to a semi-closed recirculating seawater system 
were stocked with one L. vannamei. Each tank contained two elevated 10 cm diameter x 25 cm 
mesh cages to which 0, 2, or 4 sea urchins/tank were added. Sea urchins were fed ca. 0.3 grams 
of a 27% protein research feed per day per urchin. Treatments (N=16) were: 1) 2 urchins per tank 
plus 0.2 grams per day of a supplemental commercial 45% protein shrimp feed, 2) 2 urchins per 
tank with no supplemental shrimp feeding, 3) 4 urchins per tank with no supplemental shrimp 
feeding, 4) 0 urchins per tank with 0.2 grams per day shrimp feed, 5) 0 urchins per tank with 0.4 
grams per day shrimp feed and 6) 0 urchins per tank and no supplemental shrimp feeding. 
Weight gain was similar in shrimp who consumed fecal material from 4 sea urchins to those fed 
0.2 grams per day shrimp feed (P>0.05). Weight gain was higher in shrimp who consumed fecal 
material from 2 urchins plus 0.2 grams per day of supplemental shrimp feed , and was equivalent 
to shrimp fed 0.4 grams per day shrimp feed (P>0.05). Fecal material alone from 2 urchins was 
not able to sustain shrimp growth. Data indicates L. vannamei is able to utilize sea urchin fecal 
material which enhances the likelihood of successful commercial polyculture. Supported by 
TAES Hatch Project RI-9005 and the Mississippi-Alabama Sea Grant Consortium. 
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CHEMISTRY 

Title: Mercury Analysis of Plants and Soil in the Oxford City Park 

Presenter: Chris Redden 

Coauthors: Chris Redden, Mitchell Cordell, Daniel Jackson, Adam Lynch, Alfred 

Nichols, David Stefify, and Charles Stinson 

Advisor: Dr. David Steffy, Department of Physical and Earth Sciences, Jacksonville State 

University 

Abstract: Chemical contamination in the Anniston-Oxford area is a matter of public 

record and well documented in soil tests in the Snow Creek watershed. In this 

investigation, mercury levels in soils as well as local plant species were examined. The 

objectives of the study were first determining the amount of mercury in the soil and then 

to determine to what degree this mercury is taken in by plant tissue from specimens at 

each survey site. Protocols developed for this study were used to achieve both objectives 

and also to ascertain if a particular plant species hyper accumulates this toxin at levels 

that would make it useful in bio re mediation of mercury contamination in the area. 

MAGNETIC ANISOTROPY IN THIN FILMS AND MEMBRANES. 
Chris Redden, Department of Physical & Earth Sciences, Jacksonville State Univ., 
Jacksonville, AL 36265. 

Magnetic anisotropy has been observed in a variety of materials. We report magnetic 

anisotropy of water incorporated into Nation® 117, a fluorinated ionomer material presently used 

as a polymer electrolyte membrane in modern fuel cells. The anisotropy was measured by 

changing orientation of the Nafion® film with respect to the magnetic field in the NMR 

experiment. The observed chemical shift of proton NMR of encapsulated water molecules varies 

between 7 and 14 ppm with respect to TMS. We attribute such large variation of the chemical 

shift to a strong dipolar interaction between encapsulated water molecules, and possibly, due to 

interaction with polar groups of Nafion® matrix. These results may be useful in studying kinetics 

of the proton transport in different preparations of Nafion® membranes. 
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TESTING FOR A DISCORDANT POINT IN DATA FIT TO A STRAIGHT- 
LINE MODEL, N. C. Thacker, R. J. Johnson, and M. B. Moeller, Dept, of 
Chemistry and Industrial Hygiene, Univ. of North Alabama, Florence, AL 35632. 

Occasionally a value appears in experimental data that has considerable variance from the others 

values in the data set. For one-dimensional data, the Q-test is commonly employed to statistically 

determine whether such an outlier can be discarded. A popular physical chemistry laboratory 

textbook asserts that the Q-test can also be used to reject outliers in data fit to a straight-line 

model. In this instance the test is applied to the residuals of the observed data from the best fit 

straight line. No explanation or reference is cited for this assertion. Because it is easily 

demonstrated that normal deviates applied to 1-dimensional data generally give a different value 

for Q than when the identical deviates are used to scatter points from a straight line and Q 

calculated from the residuals, it is not clear that the same critical Q values can be applied in both 

instances. This research tested the validity of employing the Q-test for data fit to a straight line. 

Following the work of Moeller and Downey, a program was constructed which stochastically 

modeled an experiment to produce straight-line data with normal scatter. By replicating this 

virtual experiment thousands of times, values for the critical Q-ratios can estimated. It was found 

that changing the values for the independent variable, changing the slope, or changing the 

intercept did not affect the values of Q at the 90% and 95% confidence levels. Furthermore, these 

critical Q values calculated from the residuals were in agreement with the literature values for 

one-dimension data. Our conclusion is that the Q-test can be used to test the outliers in straight- 

line model. 

UNRAVELING THE MOLECULAR CHOREOGRAPHY OF MEMORY, 
SMELL, AND STRUCTURE. Ashley Clark, Amanda Gilbert, Amanda Ousley, 
and Maureen K. Murphy, Dept, of Biology & Chemistry, Huntingdon College, 
Montgomery, AL 36106-2148. 

The stereochemical theory of odor, introduced in the 1950s, proposes that a molecule’s shape, 

and not its composition, is the determining factor in the odor we smell from a molecule. The 

theory also proposes that there are seven primary odors, each with a distinctive shape, 

corresponding to one of seven different types of olfactory receptor sites in the human nasal 

passages. The seven odors have been identified as: camphor-like, ethereal, floral, minty, musky, 

pungent, and putrid. Using the molecular geometry of the seven primary odors, we completed 

molecular modeling calculations (using HyperChem 7.0) of the chemical substances associated 

with 100 odors most common in human memories in an initial attempt to examine the 

relationship between chemistry, smell, and memory. Our results will be presented within the 

context of discovering the relationships that may or may not exist between smell, chemical 

structure and “shape”, minimized energy, and memory. 
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STUDY OF THE EFFECTS OF RUTHENIUM-BASED CYTOTOXINS ON 
SACCHAROMYCES CEREVISIAE. Wade Mincher, Taylor Preston, Laura K. 
Stultz, and Pamela Hanson, Division of Science and Mathematics, Birmingham- 
Southern College, Birmingham, AL 35254. 

Ruthenium-based compounds are being investigated as chemotherapeutic agents due to their 

ability to selectively target cancer cells. One particular compound, NAMI-A (imidizolium-/ra«s- 

imidazoledimethylsulfoxide tetrachlororuthenate(III), has recently gained attention because of its 

effectiveness on metastatic cell lines. Elucidation of the mechanism by which NAMI-A targets 

and kills metastatic cells would provide vital information for designing more effective cancer¬ 

fighting compounds. Saccharomyces cerevisiae, commonly known as baker’s yeast, were used in 

this study as a model for cancer cells to aide in NAMI-A mechanism determination. Once in 

solution, NAMI-A has been shown to hydrolyze into three different species, each of which has 

different reactivity. 'H-NMR and electrochemistry were used to confirm the structures of the 

species, and the toxicity of both hydrolyzed and unhydrolyzed NAMI-A was tested on wild-type 

and drug resistant yeast strains. All yeast strains tested were more sensitive to the hydrolyzed 

form of NAMI-A, showing that hydrolysis is important in NAMI-A toxicity. In addition, 
derivatives of NAMI-A were synthesized and tested in the same manner as the parent compound. 

One derivative, 2-aminopyridinium-/raA?s-2-aminopyridinedimethylsulfoxide 

tetrachlororuthenate(III), showed a higher toxicity than NAMI-A for all yeast strains tested. The 
cause for the increase in effectiveness over NAMI-A is currently being investigated. 

DNA AS A WIRE: USING THE ELECTRON-TN-A-BOX FORMALISM TO 
CALCULATE POTENTIAL DAMAGE TO THE BASE PAIRS IN THE DNA 
HELIX. Amanda Ousley, Ashley Clark, Amanda Gilbert, and Maureen K. 
Murphy, Dept, of Biology & Chemistry, Huntingdon College, Montgomery, 
AL 36106-2148. 

We have used the electron-in-the-box formalism and have applied it to calculating sites of 

potential damage to the base pairs in DNA. Starting with a ten base-pair sequence of DNA (total 

non-bonding distance=43.5 Angstroms), we placed the DNA in box and “interrogated” its three- 

dimensional structure using the molecular modeling software program HyperChem 7.0. Using 

equations for the electron-in-a-box formalism, we have calculated the energies of transition and 

wavelengths of transition for electronic transitions along the DNA strand at regular intervals up to 

43.5 Angstroms. We have correlated these electronic transitions with possible damage sites along 

the DNA helix. 
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INVESTIGATION OF ALGORITHMS FOR REJECTING DISCORDANT 
DATA, M. B. Moeller and Jason D. Downey, Department, of Chemistry and 
Industrial Hygiene, University of North Alabama, Florence, AL 35632. 

Numerous warnings appear in the scientific literature about spurious results coming from 

Monte Carlo calculations in general and, in particular, about dangers in using the random number 

generator in Microsoft Excel. This research examined the capability of Excel in the development 

and verification of discordant data rejection algorithms. These algorithms are statistical tests for 

deciding whether or not a grossly deviant value in a set of data can be discarded. The rejection 

algorithm commonly used by chemists is the critical Q ratio, a particularly simple algorithm 

introduced by Dixon in the middle of the twentieth century. With attention paid to the difficulties 

mentioned above, we have created programs in Excel that use stochastic modeling to reproduce 

the values of Dixon’s Q parameters found in the literature and to test the efficiency of the Q test 

for rejecting contaminated data. Because of the relative ease in performing these stochastic 

calculations, more complex algorithms for testing discordant data were also examined. The 

conclusions from this study are that Excel is adequate for performing this type of calculation and 

that the technique capable of developing more powerful algorithms for statistically testing 

outlying data values. 

COMPARATIVE OSTEOLOGY OF SELECTED MARINE FISH USING 
SCANNING ELECTRON MICROSCOPY. Bernice Moser, Department of Biology, 
Jacksonville State University, Jacksonville, A1 36265. Jan Gryko, Department of 
Chemistry, Jacksonville State University, 36265. 

In vertebrates, bone is composed of the same basic compounds, with carbon, oxygen, calcium, 

and phosphorous being the major elements. We have found that the actual composition of bone 

varies both inter and intra-specifically. Five species of marine fish were collected from the 

channel of Mobile Bay. Four to five individuals of each species were dissected, and their 

vertebral columns were extracted. Five vertebrae were taken from each column and placed in 3% 

hydrogen peroxide solution and a 50:50 methanol/chloroform solution to remove all adherent 

tissue and for de-fatting. Samples were then examined using the Scanning Electron Microscope. 

Five transects were made across the edge of the centrum of each vertebrae. Chemical 

composition of these transects was examined. 
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QUANTITATIVE DETERMINATION OF SURFACE MOLE FRACTIONS 

IN MIXED SELF-ASSEMBLED FILMS. Ashley C. Baehne and Brian W. 

Gregory, Dept, of Chemistry, Samford Univ., Birmingham, AL 35229. 

Self-assembled monolayers (SAMs) of alkanethiols on metal surfaces have been investigated 

in large part due to advanced technological procedures that may necessitate regulation of 

interfacial film properties. During this project SAMs consisting of butanethiol, decanethiol, or 

both components were prepared on an Au(l 11) electrode by adsorption from ethanolic solutions 

of these thiols, and the electrochemical behavior of the reductive desorption of these SAMs in 

ethanolic and aqueous KOH solutions was studied. Overnight immersion of the polycrystalline 

gold electrode in ethanolic solutions of two-component mixtures of the long chain and short chain 

alkanethiols resulted in binary mixed SAMs whose composition relied heavily upon the 

stoichiometric ratio of the two components in solution. Our voltammetric data suggested a 

predominance of CioSH in the SAM when XCiosH,soin was greater than 0.10. In aqueous stripping 

solutions, quantitation of XCtosH,soin via electrochemical methods exclusively was complicated by 

the electrode’s high degree of surface roughness, which produced multiple reductive stripping 

peaks for each alkanethiol component in solution as a result of adsorption on both step edges and 

flat terraces. Reductive stripping of two-component mixtures of the long chain (CioSH) and short 

chain (C4SH) alkanethiols in ethanolic KOH solutions was complicated by the reduction of 

dissolved oxygen. In addition, HO2" production possibly resulted in oxidation of the SAM from 

the electrode surface. 

AIR POLLUTION RAINBOWS IN PHOTOGRAPHIC PRINTS, Norman J. Doorenbos, 
School of Pharmacy, Auburn University, Auburn, AL 36849. 

Some warm tone studio photographic prints developed rainbow-like color patterns 
across the print several years after their preparation. This phenomenon was observed on 
prints prepared on high quality photographic papers and displayed in regions known to 
experience certain types of air pollution. The problem was traced to a phenolic fungicide 
incorporated in photographic emulsions. The fungicide prevented mold growth on prints 
maintained in moist environments. 

It was found that air pollutants such as ozone and nitric oxide, in the presence of 
ultraviolet light, oxidized silver in the prints. Resulting silver salts were reduced to 
microscopic silver by the fungicide. The colors produced were the result of Tyndall-like 
effects. A laboratory test including hydrogen peroxide, carbon arcs and hydrazine 
duplicated the effects upon prints maintained in polluted environments. The 
photographic print problem was resolved by replacing the fungicide. 
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GEOGRAPHY, FORESTRY, CONSERVATION, AND PLANNING 

LEAPFROG ANALYSIS AT THE URBAN-RURAL FRINGE. Brent 
Cunningham and William K. McAllister, Dept, of Community Planning and 

Urban Studies, Alabama A & M Univ. Huntsville, AL 35762. 

Urbanized Areas are useful units to study urban sprawl because density standards are 

tightly observed among the Census Blocks used to define these areas. However, both density 

distribution within Census Blocks and some attenuated shapes can present questionable 
connections to the core area where detached fragments may exist. Fringe areas not only lack 

smoothness, they include both holes inside the edge and unattached fragments outside the 

edge. To help researchers focus on the true nature of urban spatial units, a geographic 

information system using a smoothing technique allows the researcher to study the pattern of 

these urban fragments. These pieces represent urban land development that has "jumped" 

beyond the contiguous urban core. This research compares the amount of this leapfrogging 

among a group of medium-sized Urbanized Areas located in southeastern states and 
categorizes the degree of leapfrogging based on the number and size of the identified 

fragments meeting the density threshold. The methodology is applied to Year 2000 Census of 

Population and Housing. 

HOUSING UNIT CHANGE IN HUNTSVILLE, ALABAMA. William 

K. McAllister, Dept, of Community Planning and Urban Studies, Alabama A 

& M Univ., Huntsville, AL 35762. 

The growth in population enjoyed by the city of Huntsville over at three preceding 

decades came to an apparent temporary standstill sometime during the 1990s based on the 

U.S. Census count of April 1, 2000. This research looks at locally collected housing unit 
data, that include both residential building permits and certificates of occupancy, to seek 

insight into population change within this central city. Huntsville's residential subdivision 

activity, as well as its residential permit data, do not reflect the extent of decline in 

population that the Census Bureau numbers do. A drop in household size and larger 

numbers of vacant houses can be contributing factors. An apparent halt in growth can 

stimulate city leaders into examining current economic development and land use practices. 

Soon after city population counts failed to receive much upward adjustment from the 

Census Bureau, a more assertive economic development program was initiated by the city. 
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EUTROPICATION DETECTION USING REMOTE SENSING 

TECHNOLOGY. Katherine R. Cotnev, Samford Univ., Steven B. McKinney and 

Janna Y. Owens, Storm Water Management Authority, Inc., Homewood, AL 

35229. 
Excessive algae production and its associated chlorophyll a concentrations, are the primary 

eutrophication indicators in impaired rivers, streams and lakes. Sources for the excess nutrients 

include nonpoint source (NPS) runoff after rain events. Previous studies have examined the 
relationship between landuse/landcover and NPS contributions of nitrogen. However, using 

geographic information systems (GIS) and remote sensing technologies to detect the sources of 

this NPS runoff is a less common endeavor. The focus of our study was to utilize existing water 

quality datasets that had identified elevated levels of chlorophyll a and to determine the overland 

stream flow network for the detection of the sources of this excessive nutrient runoff. The 

waterbody selected for our study was Vestavia Lake in Vestavia, Alabama, which met the criteria 
of an Anderson Level I landuse classification and exhibited eutrophied water quality. The NPS 

nitrogen source model utilized a combination of remote sensing, multi-spectral satellite data and 

GIS technologies to perform the source detection analysis. The indices created by this process 

included: the vegetation cover, water bodies with heavily eutrophied waters, and the 

landuse/landcover of the surrounding watershed. The resulting GIS cartographic model 

illuminated the coincidence of non-point source runoff draining into Vestavia Lake and elevated 

concentrations of nitrogen and chlorophyll a. The model determined that over 60% of the area 

identified as a primary source was the neighboring Vestavia County Club golf course. This 

cartographic model has the potential to be a water quality screening tool. 

NEW DEMANDS ON OLD ROADWAYS: ANALYZING RESIDENTIAL 

GROWTH IN MADISON CO. AL. Nikkya Moore, Dept, of Urban Planning, Alabama 

A&M University, Normal, AL 35803. 

The amount of housing units, as well as the total population has increased dramatically within Madison 

Co. Alabama between 1995-2004. Ironically, the fastest growing areas have been those that are outside 

of the six incorporated cities within the county. Small, medium, and even large subdivisions have been 
popping up all over. This unprecedented growth, has caused the farm to market roads that service these 

geographical areas, to move traffic at a snails pace during rush hours. According to the County 

Engineering Dept., new roadway investments have been listed, but one must ask the question of to what 

extent are the planning activities of the county in a reactive mode rather than a planning mode as it 

pertains to infrastructure. This study is an analysis of public investment to understand the impact that 

such growth is having. It is also an evaluation of lessons that can be learned in planning towards the 
achievement of maintaining a good quality of life that is supported by balanced growth. Two questions 

will be used as a guide for this study: What has been the cost and scale of roadway investments in fast 

growing areas of Madison Co. Alabama from 1995-2004, and how can the county position itself to stay 

ahead of rather than react to growth. These questions will help to determine whether or not public 

investment in roadway infrastructure has directed residential growth or reacted to such growth. 
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ISSUES IN WILDLIFE HABITAT CONSERVATION: THE CURRENT 

INITIATIVES IN THE SOUTH EAST, THE CASE OF MISSISSIPPI. Edmund C. 

Merem, Dept, of Urban and Regional Planning, Jackson State Univ., Jackson, MS 39211. Yaw 

A. Twumasi, Center for Hydrology, Soil Climatology, and Remote Sensing, Dept, of Plant and 

Soil Science, Alabama A&M Univ., Normal, AL 35762. 

In the last several years, the degradation of natural areas has been occurring at an alarming 

proportion. Open spaces that provide habitat to different life forms are being degraded because 

of inadequate management practices, contamination, and the desire to sustain societal needs for 

housing, transportation and food etc. In the process habitat loss stands as one of the most 

significant threat to biodiversity and a major environmental problem facing society. In the 

literature, the loss, degradation and alteration of habitats are the primary factors responsible for 

the global disappearance of rare species of wild animals and plants. While some may assume 

that habitat destruction and loss of biodiversity are problems of species rich developing nations 

it has become a serious problem in the United States. In the state of Mississippi most of the 
bottom land hardwood forests and significant portions of thousands of acres of wetlands and 

streams in the Delta region have been degraded because of sedimentation and agricultural run 

off fueled by intense farming activities. Notwithstanding previous mitigation measure in the 
region there has not been a substantial effort in the literature to examine these issues and the 

current initiatives in wildlife habitat conservation in the Mississippi Delta. This paper examines 

the issues in wildlife habitat conservation as well as the current initiatives in the state of 

Mississippi with a major focus on the Delta region. 

MOUNTAIN LONGLEAF PINE COMMUNITIES OF OAK MOUNTAIN. 
R. Scot Duncan, Chris B. Clayton, and Rich Q. Williams, Dept, of Biology, Birmingham- 

Southern College, Birmingham, AL 35254 

Longleaf pine forests are among the most endangered ecosystems of the southeastern US. 

Most longleaf forests are found on the flat-to-rolling terrain of the coastal plain, but in the north- 

central tier of their distribution, they are found on upland slopes in the Valley and Ridge, 

Piedmont, and Cumberland Plateau physiographic regions of Alabama and NW Georgia. While 

montane longleaf pine forests are becoming a focal point for conservation efforts, managing these 

forests is challenging since little is known about their ecology and how it differs from the better- 

studied coastal plain longleaf forests. To better understand the ecology of montane longleaf 

forests, we are studying the longleaf communities within Oak Mountain State Park (OMSP), 

Pelham, AL. OMSP encompasses part of Double-oak Mountain and foothills in an adjacent 

valley. Preliminary surveys suggested differences exist in the structure and composition of the 
longleaf forests on the mountain versus the foothills. We established 26 20x50-m long-term plots 

within the park, half in the foothill longleaf zone and half in the mountain longleaf zone. Within 

these plots we have quantified the tree and shrub community, and the amount of exposed 

bedrock. We will present our preliminary findings on the comparison of these two montane 

longleaf community types, and offer suggestions on the management implications of our findings. 
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A HISTORIC BACKGROUND SEARCH OF THE DAVIS FARM 

ARCHAEOLOGICAL COMPLEX HOMESTEAD IN CALHOUN COUNTY, 

ALABAMA. Harry Holstein, Dept, of Physical and Earth Sciences, 

Jacksonville State University, Jacksonville, Alabama 36265. Christopher 

Young, Jacksonville State University Archaeological Resource Laboratory, 

Jacksonville, AL 36265. 

The Davis Farmhouse, also known as the Freeman-Caver-Christian House, is an interesting 

archaeological and historic site. The construction of the house dates back to the early 1840s 

and was once an instrumental part of a sprawling plantation known as “Boiling Spring.” This 

was a fitting name for the house since it overlooks a natural spring known to local citizens as 

Boiling Springs. The most prominent owner of the house was Thomas John Caver, a wealthy, 

Calhoun County slave owner, who used his stakes in the “peculiar institution” of slavery to 

amass his wealth through the cultivation of cotton. Upon Mr. Caver’s death, the county 

probate office deeded the house and surrounding land to his children. Davis Farm, as it is 

known today, remains in the hands of Caver’s descendants. This particular presentation 

focuses on different aspects surrounding the historical background of the Davis Farm 

Complex. 

PHYSICS AND MATHEMATICS 

ROTATING BIREFRINGENT PARTICLES WITH AN OPTICAL 

TWEEZERS Amber N. Herrmann, Jeffrey M. Clegg, and D. Brian Thompson, 

University of North Alabama, Florence AL 35632 

An optical tweezers consists of a single beam of focused laser light, and it is used to trap 

micron-sized particles at the focal point of the light. Here we use an optical tweezers to study the 

birefringent material, calcite. In this study, we employ circularly-polarized light to exert torque 

on a trapped calcite particle. The resulting rotation of the particle demonstrates the mechanical 

transfer of angular momentum from the light to the trapped particle. This work is supported by a 

faculty research grant from the University of North Alabama. 
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DEEP APPROACH AS OPPOSE TO SURFACE APPROACH TO ENHANCE 
TEACHING SKILLS IN UNDERGRADUATE MATHEMATICS COURSES. 
Fayequa B.Majid. Assistant Professor of Mathematics, Alabama A& M University, P. O. Box 

326,Normal, Alabama 35762 

This article discusses some common problems in undergraduate college mathematics courses. 

One main problem in freshmen to higher-level mathematics courses is the student’s retention of 

knowledge. This problem can be attributed to the learning pattern adopted by the students. Some 
students strive to attain a deeper level of learning and understanding, while others often memorize 

the formulas and seldom make connection to different aspects of the subjects. The first group of 

students is deep learners and the second group is the surface learners. Studies suggest that 

students are predisposed to which learning mode they will adopt. A student who seeks the deeper 

meaning of concepts tries to relate the current material with previously learned material. While 

others are quite content with rote learning called surface learning where student memorizes the 

contents and blindly follow the steps illustrated in the lecture and in textbooks. This category of 

students will most likely have problem retaining knowledge from previous classes. With careful 

instructional changes, these students can be taught to adopt a deep approach of learning. To 

enhance the deep learning approach, teachers may provide prompts and conceptualized 

techniques. In this article, I propose some techniques that will foster to improve the 
undergraduate college mathematics courses and promote deep learning. 

OPTIMIZING AN OPTICAL TWEEZERS FOR TRAPPING MICROSCOPIC 
PARTICLES 
D. Brian Thompson, Jeffrey M. Clegg, and Amber N. Herrmann, University of 
North Alabama, Florence AL 35632 

An optical tweezers consists of a single beam of focused laser light, and it is used to trap 

micron-sized particles at the focal point of the light. Having recently built an optical tweezers, 

we are testing its trapping abilities. In the current study, we varied the lens geometry used to pre¬ 

focus laser light, in order to determine settings that provide the strongest trapping of spherical 

particles of different sizes. Confident that our lens geometry was optimized for trapping, we 

attempted to trap non-spherical particles of similar size. The difficulties we encountered in 

trapping non-spherical particles highlighted the need to optimize other experimental parameters. 

This work is supported by a faculty research grant from the University of North Alabama. 

HOKEY INTEGRATIONS FROM THE CALCULUS. Dr. Larry D. Parkes, Dept of 

Mathematics, University of Mobile, Mobile, AL 36613. 

This presentation discusses a number of definite integration problems, including: Misuse of integrand 

variable transformations; Misuse of a table of integrals for which the table entry admits of no restrictions; 

and the introduction of a pole for a continuous integrand. Solutions to these problems are discussed for 

which a number of little known integral theorems are cited to affect the solutions. 

PRESENTATION REQUIREMENTS: The presentation will employ only transparencies. 
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INDUSTRY AND ECONOMICS 

The Economic Dynamics of South Alabama in the 1990s, by Fesseha 
Gebremikael and Eric Rahimian^Department of Economics, Finance and 
OSMAlabama A&M University, Normal, AL 35762 

Abstract 

Much of the recent growth in population, jobs and income in South Alabama (SA), as 

well as other parts of the rural south, has been driven by ecological and social amenities. This 

study will provide functional information on the changing demographic and economic conditions 

of South Alabama. The surrounding region consists of nine counties including: Baldwin, 

Choctaw, Clarke, Conecuh, Escambia, Mobile, Monroe, Washington, and Wilcox counties. The 
objectives of this study are (1) to investigate the demographic growth, (2) to find the linkage 

between the employment growth and education, (3) to investigate the extent of inequality of 

income. Data on population, educational attainment, employment, unemployment, crime, 

poverty, and violence issues from 1990 and 2000 Census, Alabama Department of Industrial 
Relations, Statistical Abstract of the U.S and other related economic indicators will be compiled 

and used to evaluate the current economic conditions of SA in comparison to the state. The 

gathered information will be analyzed and presented in a tabular and /or graphical form, and 
growth oriented recommendations suggesting for improvements will be furnished. 
Key Words: Amenities, ecological, functional information 

MEASURING AN ORGAINZATION'S QUALITY CULTURE. William A. 
Hailey, Department of Computer Information Systems, Univ. of North Ala, 
Florence, AL 35632. 

A quality culture survey was developed and distributed to sixty-eight (68) employees of a 

small, industrial gas distributor, with employees in four locations in the Mid-South. Of the total, 

forty-seven (47) questionnaires were completed and returned. The survey's purpose was to learn 
about both management's and the employee's perceptions of the firm. The company was planning 

a change to a more pro-active quality culture but wanted to know whether important conflicts 

currently existed. If so, management felt they should be resolved before attempting the changes. 
The survey questionnaire was patterned after an instrument presented in a study of "quality 

culture" in a hospital ("Creation of Management Performance Measures from Employee 

Surveys," Quality Management Journal, Mark Z. Tabladillo, Susan Canfield, July, 52-66). The 

measured six dimensions of the current quality culture. Strengths and opportunities were 

presented to management. 
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THE IMPLICATION OF POVERTY AND CRIME IN EAST 
ALABAMA, by Fesseha Gebremikael and Eric Rahimian^Department of 
Economics, Finance and OSMAlabama A&M University, Normal, AL 
35762 

The purpose of this study is to review and analyze the demographic and economic 
conditions in East Alabama (EA). The economic conditions of the region had improved from the 

early 1970s to 2000. Recently, however, the unemployment has doubled due to the downturn of 

the economy. Economies supported by military spending have suffered recently, as some of the 

military installation has closed, and crimes rates have significantly increased. If the current 

environment of a depressed economy, if left uncorrected, will jeopardize the life of the citizens of 

the area in the foreseeable future. For several years now, the migration of highly qualified and 
educated workforce out of the area seeking better opportunity has increased. The region 

encompasses the following counties: Lee, Houston, Barbaur, Jackson, Cherokee, Calhoun, 

Etowah, Cleburne, and Talladega, and Chambers. The objectives of this study are (1) to 

investigate the demographic growth, (2) to see the linkage between the employment growth and 

education, (3) to investigate the discrepancy of inequality of income. Data on population, 

educational attainment, employment, unemployment, crime, poverty issues from 1990 and 2000 

Census, Alabama Department of Industrial Relations, Statistical Abstract of the U.S and other 

related economic indicators will be compiled and used to evaluate the economic conditions of EA 

in comparison to the state. The analysis will present in a tabular and / or graphical form, and 

growth-oriented recommendations will be furnished to address the alarming economic realities of 

the area. 
Key Words: Alarm, Downturn, coherent 

SUPER RETAILERS: THE GOOD, THE BAD, AND THE UGLY. Keith Absher. 
Don Christensen and Roland Porter; McAfee School of Business Administration, Union 
University, Jackson, TN 38305. 

This paper presents an unbiased view of the benefits to a community from having a super 

retailer located in an area, along with the negative issues and concerns associated with these same 

retailers. Super retailers certainly contribute to the economy of the communities in which they 
locate; however, opponents level a great deal of criticism and question the overall long-term 

value of super retailers moving in. The positive view offers many examples of how super 

retailers provide lower prices for consumers, foster employment, and make charitable 
contributions to their host communities. For example, Wal-Mart’s total charitable giving for 

2004 Exceeded S170M. This makes Wal-Mart the largest corporate cash giving retailer in 

America. They focus their giving on local children and community efforts where their retail 

stores are located. Wal-Mart has recognized more than 3,600 teachers and has given back $4.2 

million in 2004 to the schools of winning teachers. However, some super retailers, including 

Wal-Mart, have been criticized for: (1) Hiring illegal immigrants (2) Gender discrimination (3) 

Buying offshore (4) Abuses of labor laws (5) Burden placed on tax payers because of lack of 

benefits paid to employees (6) Pressure placed on pricing can crush the wholesale companies it 

does business with and force them to send jobs overseas. 
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V.o.I.P IMPLEMENTATION STRATEGIES: TAKING COMMUNICATIONS TO THE 

NEXT LEVEL. Paulette Alexander and Jerome Gafford, Univ. of North Ala, Florence AL 35632 

Voice over Internet Protocol (V.o.I.P) is a technology which enables users to make phone 

calls using a computer network or the Internet. Video and audio signals are transmitted 

simultaneously and multiple features are available through most V.o.I.P. services. V.o.I.P .was 
introduced in 1995 by VocalTec. The early deployment required a PC and both caller and 

receiver had to be online. Thus early V.o.I.P. was used primarily by hobbyists. A significant 

shift in deployment occurred in 1997 when Qwest offered consumer level IP telephony service 

and Internet-based faxing systems. Since 1997, quality and availability have increased 

significantly as broad-band Internet service has become more widely available and reliable. 

Advantages for residential implementation of V.o.I.P. include replacement of traditional land 
based telephone service, multiple advanced calling features, lower basic service costs, lower costs 

for long distance, use of existing telephone equipment. Implementation of V.o.I.P. in the 

business environment enables enhanced use of internal network connections, support for voice, 

data, and video on same network, flexibility of telephone number usage through its assignability 

to an IP address, video-conferencing capability, and the ability to manage voice-mail, electronic- 

mail, And fax information simultaneously, yielding potential increases in efficiency . V.o.I.P. 

business planning requires long-term funding and high level executive support. Advantages in 

the cases studied include improvements in fixed costs and capital expenditures profiles for base 

services, improved enterprise information gathering and manipulation, better customer support, 

and streamlined training for employees. V.o.I.P. business planning should incorporate careful 

assessment of the costs of adopting and failing to adopt this innovative communication strategy. 

THE EFFECTS OF INFORMATION AND INCENTIVES ON A 
UNIVERSITY FLEX DOLLAR PROGRAM, Erion Hasanbelliu, MCIS at JSU, 
700 Pelham Road N., Jacksonville, AL 36265 

Many American universities have initiated flexible spending plans that offer convenience to 

students and profit for the university. Jacksonville State University has a program called JAX 

Cash that can be used at local establishments. JSU collects a percentage of every purchase a 

student makes using the flex dollars. The student government association (SGA) sought to expand 

this program by increasing the number of dining places in the community where students can use 
their flex dollars. The idea was promoted as being in both the students’ and the university’s best 

interests. A poll was conducted by the SGA to support its position concerning JAX Cash; 

however, the wording of the questions and the selective information given produced biased 
results. 

This study examines the changes on the outcome of the poll based on different scenarios. The 

first scenario formulates the questions differently from the SGA by revealing all the information 

regarding JAX Cash, not just the advantages. The second scenario deals with the university’s 

expenditure of the funds collected from JAX Cash. And, the third scenario deals with the 

outcome of the poll based on direct incentives to the students, such as discounts or extra cash. 

The study shows a strong relationship between the question types and the outcome of the poll, 

indicating a significant difference in the results based on the way the questions are worded. 

Students also tend to reject the idea of athletic related spending and accept the academia or 

student activity related spending. And, finally, incentives seem to diminish the effect of 
drawbacks in the approval decisions. 
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SOCIAL SECURITY DILEMMA: Is Privatization of the System Necessary? Eric Rahimian, 

Department of Economics, Finance and Office Systems Management, Alabama A&M University 

The Social Security system has increasingly become a necessity for the welfare of millions of 

retirees. Nevertheless, due to a sharp reduction in the contributor-recipient ratio, it may soon 

become unsustainable. Recently, President Bush has recommended amending the system by 

creating private retirement accounts, which set aside 4% of personal income for investment in 

financial markets. Nonetheless, it is not clear how the long-run payment of benefits to retirees, as 

Bush says, could continue into the next several decades. Based on the intermediate assumptions 

by actuaries, the Social Security Trust Fund surplus will peak in 2018 and then it will decline 

steadily until 2042, when the Trust Fund will be exhausted. In 2042 the scheduled benefits must 

drop by 27% to match the level of contributions. To keep the actuarial balance, the cut in benefit 

must increase and by 2078, it will reach 32%. Under Social Security’s high-cost projections, the 

problem occurs earlier. The Trust Fund peaks in 2021 and is entirely depleted by 2031. In any 

case, an immediate problem with the Bush recommendation is the uncertainty of the financial 

market performance and the difficulty of private savings by low- and middle-income people. A 

major accomplishment of the Social Security system has been reduction of poverty among the 

elderly. The poverty rate among the elderly was approximately 10% in 2000; down from 35.2% 
in 1959. The poverty rate among the elderly would be 48% without Social Security. Currently, 

Social Security provides more than half of the total income for almost 60% of beneficiaries. Also, 

for almost 30% of retirees, it provides more than 90% of their income. 

This paper examines the recent actuarial analysis of the Social Security trust fund and 

attempts to evaluate the solutions that might save the system. Overall since longevity is expected 

to increase, people’s health is expected to improve, and per capita income is expected to increase, 

a gradual increase in the retirement age combined with an upward adjustment of the Social 
Security tax base seems preferable to privatizing or desocializing the system. 

SCHOOLS OF BUSINESS: 2005 AND BEYOND. Keith Absher, Joe 
Harrison and Scott Lawyer; McAfee School of Business Administration, Union 
University, Jackson, TN 38305. 

This paper identifies eight key issues facing schools of business administration. These are 

issues that must be considered in order to have an effective and strategic planning process for 

years to come. A brief description of those issues follows: (1) Hiring and retaining faculty 
members. The first step in this process is to know your school’s culture and mission, and hire 

appropriately. (2) Technological changes. Changes and technology have, and will continue to 

have, a big impact on business programs. Students can get classes anywhere, anytime and 

anyplace that they want them. (3) Career Services. These services will need to extend into the 

school of business and not just take place at the university level. (4) Changing demographics of 

students. The changing demographics of students will impact business school programs, mode of 

delivery and philosophy of teaching. At the present time only 9% of all students are traditional 

college students. (5) Revenue enhancement. Revenue growth for business schools will be a 

primary consideration in planning courses and types of courses. (6) For-profit institutions. The 

proliferation of for-profit institutions will be a major competitive factor. There are 400 for-profit 

institutions in the United States. Some of these institutions are super institutions such as the 

University of Phoenix with 268,000 students. (8) Financial Aid. The last consideration in this 

review will be a university wide consideration of cutbacks in Financial Aid. 
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SCIENCE EDUCATION 

PEER PRESENTATIONS THROUGH TECHNOLOGY. Rvan W. Ammons. 
Dept, of Chemistry, Univ. of Ala. at Birmingham, Birmingham, AL 35294. Joe 
Timmons, Minor H.S., Adamsville, AL 35005. 

The project focused on the implementation of peer presentations using state of the art 

technology as well as determining the effectiveness of peer presentations in student learning. 

Students are given the opportunity through peer presentations to synthesize learned concepts. 
However, due to the limited time available in high school classrooms traditional methods of 

preparing and presenting lab data requires an unacceptably large amount of time. In response to 

these time constraints the project initiated development of presentation-creating software that 

automates the entire process for a specific lab, which is an introduction to spectroscopy and the 

visible light spectrum. The software consists of components that do not require licenses; hence, 

the implementation of the software component is essentially cost-free. The hardware used in this 

scheme included: laptop computers, wireless networking equipment, and an LCD projector. The 
students performed the lab and afterwards entered their data through the web-based system on 

their group’s laptop. The data was compiled at the server computer, which was connected with 

the projector. Any combination of data plots and teaching aids could be displayed from the server 

computer, allowing fast access to basic presentation materials. The project included a small 

sampling of students’ performance with the presentations and without. The group that gave 

presentations performed better than the group that merely performed the lab, indicating the 

addition of peer presentations into the lab reinforced concepts and contributed to the learning 

process. Project support was given by Ala. Science in Motion and NSF GK-12 through UAB. 

PRESENTING NATURAL HISTORY COLLECTIONS IN A HANDS-ON, 
INTERACTIVE ENVIRONMENT. Jun A. Ebersole, Me Wane Center, 
Birmingham, AL 35226. 

McWane Center is a large, informal education institution located in downtown Birmingham, 

AL. McWane Center is unique as it combines traditional cultural institutions such as a natural 

history museum, aquarium, science center, and children’s museum, into a large, informal, hands- 

on and interactive setting. One particular component of this institution, the Alabama Collections 

Center, finds itself at the forefront of a movement as it tries to “fit” into the interactive model set 

forth by the other components of the center. The Alabama Collections Center, formerly known as 
the Red Mountain Museum, is a collection of over one million geological, paleontological, 

zoological, and anthropological objects and specimens currently housed within McWane Center. 

Leaving behind traditional natural history exhibition methods, the Alabama Collection Center 

currently is exploring more contemporary exhibition approaches. By addressing different 

learning styles and developing exhibit models that promote a more “hands-on” approach, the 

Alabama Collections Center hopes to bridge the gap between the exhibition styles of natural 
history museums and science centers. 
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TEACHING FIELD BIOLOGY WITH PHOTOGRAPHY - THERE’S AN 
ETHIC IN IT SOMEWHERE. Ronald Jenkins, W. Mike Howell, L. J. Davenport, 
and Linda F. Wood. Department of Biology Samford University 35229. 

Since 2000, field biology courses at Samford University are no longer taught by collecting and 

preserv ing specimens but rather by photograph} of specimens in situ. Aquatic animals are 

photographed in a V-shaped aquarium (Teaching Photograph} Tank) and terrestrial plants and 

animals are photographed in natural settings with digital cameras (Sony Mavica. Nikon Dlx. 

Nikon D70). For student and public access, student selected photographs accompanied by 

scientific and common names are placed on the departmental webpage 

www.samford.edu/schools/artsci/biologv/zoologv/zoologv.htm. Range extensions of six fish 

species recently reported in the J of AAS referred to photographs posted at this website. This 

teaching method emphasizes the skill of identification of species by sight, the learning of 

specimens in their natural colors and behaviors, and the association of species with their 

microhabitat and ecological roles. 

The use of photograph} allows the student to preserve images of the specimens without killing 

them The ethical stand supporting this practice is based upon the conservation of species and 

natural habitat. The conservation of the individual specimen is supported by the biocentric 
Reverence for Life philosophy earl} purported by Albert Schweitzer. Alternately, it is important 

in the teaching of new generation field biologists to impress the need for conservation of species 

and habitat. This is securely founded upon ecocentric philosophies such as in Aldo Leopold's 

Land Ethic. 

Designing content courses for biology teachers. Benjie G. Blair, Dept, of Biology, 
Jacksonville State Univ., Jacksonville AL 36265. Beniie Blair. Mark Meade and Mijitaba 

Hamissou. Department of Biology. Jacksonville State University 

The biology department at Jacksonville State University has developed several graduate 

courses specifically designed for students pursuing a master’s in education degree for middle or 

high school teachers. It offers participants an understanding of biological processes in a format 

that is immediately useful for classroom exercises and lectures. The course is separated into three 

main focus areas; 1) resource availability 2) overview of the concentration area and 3) application 

to lesson plans. Resource availability introduces teachers to careers in the content area and 

methods of advising students interested in these fields of study. Physical resources such as 

internet sites, simple laboratories and partnerships with the “Alabama Science in Motion” project 

and/or JSU’s biology faculty are discussed. Basic concepts of the content area are then reviewed 
using individual student lecture presentations, which are pooled to provide each participant a 

copy of multiple lecture materials. The third focus of these courses incorporates content specific 

biological concepts into related biological topics mandated by state curriculum requirements. 
Most states require specific curriculum topics to be covered in each grade level, which limits 

specific content focus in daily lesson plans. In addition to the three focus areas hands-on 

laboratories with exercises designed with state curriculum requirements in mind are included as 

part of these courses and allows teachers to experience not only the exercise but the prerequisites 

for setting up each experiment for use in the classroom. 
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ANALYSIS OF STUDENT PERFORMANCE ON DESCRIPTIVE ASTRONOMY EXAMS. 

Anthony P. Blose. Dept, of Physics and Earth Science, Univ. of N. Alabama, Florence, AL 

35632. 

We have examined student performance on exams in the PH 125 Descriptive Astronomy 

course during fall and spring semesters from 2001 through 2004. In particular a set of questions 

covering representative topics from the course were asked on both an in-class exam during the 

semester and on the final exam. The intention was to determine if student error rates decreased 

for these questions on the final exams relative to the in-class exams. The results were mixed. For 
some questions, most or all classes had higher error rates on the final exam than the initial exam. 

On several others the results were reversed. In most cases there was little or no change in the 

error rates on the final exam from the initial exam. 

CHATA I MISS A: PUBLIC EDUCATION IN SOCIAL SCIENCE THROUGH 

THE MOWA-CHOCTAW CULTURAL CENTER. Jacqueline A. Matte and 

Loretta A. Cormier, MOWA Choctaw Cultural Center, Mt. Vernon, AL 36560. 

The MOWA Band of Choctaw are a community comprised of the ancestors of American 

Indians who escaped the 1830 Indian removal act and remained in their traditional homeland in 

southwest Alabama. The acronym "MOWA" refers to their location in the area bordering Mobile 

and Washington Counties. The overarching aim of the Chata lmissa ("Choctaw Offering") 

project is to education the public about the past and present of the Alabama Choctaw and their 

contribution to Alabama's cultural heritage. Chata lmissa is a community-based, interdisciplinary 

project administered through the MOWA Choctaw Cultural Center since 2001. It includes 

scholars in anthropology, history, and linguistics as well as members of the MOWA Choctaw 
Community working to develop public museum exhibits displaying the culture and history of the 

Alabama Choctaw. 

TIDBITS OF NUTRITIONAL SUPPLEMENT THERAPIES, Norman J. 
Doorenbos, Department of Pharmacal Sciences, School of Pharmacy, 
Auburn University, Auburn, AL 36849. 

Tidbits of current relevant information from various sources are included 
daily in a course entitled “Nutritional Supplement Therapies.” These additions 
are popular and looked forward to by students. They keep the subject matter 
current, strengthen understanding of relationships, and facilitate discussions, 
information exchange and clinical comparisons. 

A variety of examples will be included in this presentation. 
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THE ASSOCIATED COLLEGES OF THE SOUTH PROGRAM FOR THE 
REFORMATOPM OF INTRODUCTORY SCIENCE COURSES FOR NON¬ 
SCIENCE MAJORS. Leo Pezzementi. Birmingham-Southern College, Birmingham, AL 

The reform of introductory science courses for non-science majors is a program of the 

Associated Colleges of the South and receives support from the W.M. Keck Foundation of Los 

Angeles. The mission of this program is to increase the visibility and to sharpen the focus on 
issues in science education across the sixteen ACS campuses; provide ACS faculty with the 

expertise and the resources to raise the level of science literacy among non-science majors; 

improve the scientific and technological understanding and skills of non-science majors, and 
demonstrate the value of confronting this problem through collaborative efforts among the sixteen 

ACS member institutions. The mission will be accomplished by assisting faculty at ACS member 

institutions in the development of new courses and in the review and redesign of existing 

introductory science courses for non-majors by training faculty members in course design and 

assessment; expanding the orientation and mentoring of new science faculty to address the 

educational needs of non-science majors, and the pedagogical approaches that are appropriate; 

sharing, across the consortium, the models that already have been created and tested by member 

institutions; developing new, experiential, investigative models for introductory, undergraduate 

science courses, as well as for the research, laboratory, and field-based components of such 

courses; identifying and including the appropriate and creative applications of existing and 

emerging technologies in the science courses and field-based components; and disseminating the 

results of this initiative within and outside the consortium. 

BIRMINGHAM’S WELLNESS GARDEN by Roald Hazelhoff, Southern 
Environmental Ctr., B’ham-Southem, 900 Arkadelphia Rd., B’ham, AL 35254 

The Southern Environmental Center has established a very successful community 

revitalization program through its EcoScape Gardens. At the same time that we are targeting 

neighborhoods for this program, the center also wants to partner with hospitals, retirement homes, 
etc. in the development of therapeutic healing gardens. There is a growing public interest about 

the relationship between sensory gardens and wellness. Medical research has documented that 

hospital patients with a view of natural landscapes recover more quickly than those with views of 
say, parking lots. Other studies have shown that fragrant gardens can help to offset memory loss 

for Alzheimer’s patients. As part of the Birmingham Wellness Garden initiative, the Southern 

Environmental Center proposes to design and build a model wellness garden for the elderly. It 

will be located opposite Princeton Towers, the long-term care facility of Baptist Princeton 
Hospital. Demographic studies for the Arlington-West End neighborhood depict an aging and 

economically disadvantaged population. This is particularly true of Princeton Tower’s residents, 

approximately 56% of which live at or below the poverty level. The average age of the tenants is 

77, and a majority is made up of black females. By serving Baptist Princeton’s long-term care 

residents and those from surrounding communities, the wellness garden will serve both as an 

incubator for horticultural therapy research and as a community park. The Birmingham Wellness 

Garden will combine specially designed visual arts exhibits with fragrance and wildflower 

gardens to serve as a therapeutic tool for hospital staff, long-term care residents, and their 

families. Unlike other hospital gardens however, the facility will also serve as a community 

gathering place and an outdoor classroom for local high schools and colleges. 
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BIOINFORMATICS: MODELING/VISUALIZATION IN A MARINE 
BIOLOGY CLASSROOM. W.T.Jones, S.A.Watts, and G.A.Abbott. UAB, 
Birmingham, AL 35294. 

In the 21s1 century, the teaching of science at the K-12 level must dramatically change to 

emulate the ways that real world scientists investigate science. Currently, many scientists use 

computer modeling, scientific visualization and informatics in their inquiry process. These skills 

need to be incorporated into the educational process; however, it is difficult for existing educators 

to be trained due to time constraints. The NSF GK-12 program fills this gap by training both 

teachers and students in modeling/visualization and bioinformatic techniques. In particular, GK- 

12 Fellows are Ph.D. students who teach in local high schools and middle schools, expanding 

students’ understanding of key scientific concepts via bioinformatics. GK-12 Fellows introduce 

concepts via hands-on models, allowing learning at the concrete level. Students then analyze data 

with spreadsheets and other software, create an online model, then confirm and expand their 

results via online databases, allowing for learning at the abstract level. Through this process, 

teachers and especially students gain an understanding and appreciation for 

modeling/visualization in their curriculum via bioinformatics. Students show an increased 

understanding of key concepts and demonstrate greater interest in classroom activities. We 

believe that these instructional strategies are integral in the rapidly advancing technologies of 

science education. 

BEHAVIORAL AND SOCIAL SCIENCES 

FARM PRACTICES, MIGRANT WORKERS AND GENDER ROLES: A STUDY OF 

PEACH FARMING IN MIDDLE GEORGIA. Aisha Rex. Suzanah Ragan and Florence 

Wakoko, Dept, of Psychology & Sociology, Columbus State University. 

This paper explores the changing structure of agriculture in Middle Georgia with 

emphasis on peach farming, and the impact that this has created on gender roles and 
migrant labor. Much of the research interested in the structure of agriculture has focused 

on its impact on the quality of life in rural communities. Less attention has been given to 

the role of women and men in peach farming, especially regarding the shifts in the 

production structure, from family farming to corporate farming. Peach farming is one 

portion of the agricultural production system that also affects the lives of a large 

population of migrant workers in the state of Georgia. We evaluate these claims with a 

case study of two corporate peach farms and one family farm in Peach County, Georgia. 

Our analysis is based on 20 in-depth interviews with farm owners, farm managers and 

farm workers. 
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SURVEY OF CONFLICT PERCEPTIONS ON THE UNIVERSITY 
CAMPUS: AN ASSESSMENT OF STUDENT AND EMPLOYEE RESPONSES. 
Cheryl K. Bullard, Dept, of Justice & Public Safety, Auburn University 
Montgomery, Montgomery, AL 36124. 

The purpose of this study was to determine the conflict perceptions of a sample of the student 

and employee population at Auburn University Montgomery. Participants included both 

undergraduate and graduate students (N=304), as well as faculty, staff, and administrators 

(1x1=162). The samples selected for this study represented approximately 5% of the student body 

and approximately 30% of university employees. Participants completed three evaluation tools. 

The first evaluation tool was designed to evaluate the general awareness of services or personnel 

available to resolve conflict on campus. The second evaluation tool was designed to evaluate 

where conflict occurs on campus. The last evaluation tool was designed to evaluate who is 

involved in conflict, and the types and intensity of conflict on campus. The current study 

investigated both student and employee responses for each perception evaluation. While both 

students and employees generally understood what services and personnel were available to 

resolve conflict on campus, their views differed as to where the most intense or frequent conflicts 

occur on campus. In addition, results generally showed that there is a disparity in the perception 

of administrators with regard to conflicts between students and faculty and conflicts between 

employee and boss. These results can be utilized to address conflict needs on campus. This 

study was partially supported by a grant from the AUM Research Grant-in-Aid Program. 

THE EFFECTS OF INSTRUCTOR, CLASS TIME, AND 
SEMESTER ON ABSENCES IN UNIVERSITY ALGEBRA 
CLASSES. Jim D. Roebuck III, Jacksonville State University 

The purpose of this study was to examine the number of absences in 

Intermediate Algebra courses during the 2003-2004 academic school year and to 

determine how those estimates relate to the time of day the class met, the 
semester the course was taken, and the instructor of the course. Nineteen courses 

were studied ranging from Fall 2003 and Spring 2004 Semesters, Morning 

Session and Afternoon Session, and from a total of six instructors. 

Hypothesis tested were as follows: 

1. Is there an effect from the time of day the class met on the average 

number of absences per student, if so, which time has fewer? 

2. Is there an effect from the semester in which the class was taken on the 

average number of absences per student, if so, which semester has 

fewer? 
3. Is there an effect from the instructor of the course on the average number 

of absences per student, if so, which instructor has fewer? 

135 



Abstracts 

THE EFFECTS OF CHURCH MEMBERS’ BELIEFS AND BACKGROUNDS AS RELATED 

TO MISSION ACTIVITIES, Tasha Niguel Thrower, Jacksonville State University, MCIS 

Department, 700 Pelham Road North, Jacksonville, AL 36265 

The purpose of this research was to consider the modern-day active church member and the 

perception and application of the Great Commission. Jesus Christ gave the “Great Commission” to 

his disciples before ascending into heaven (Matthew 28:19). The mission entrusted to them was to 

spread the gospel throughout the earth, making disciples of all nations. In this study, 317 people 

from four Christian churches of various denominations and backgrounds were asked to complete a 

survey including questions about personal characteristics, background, personal feelings and active 

involvement. Possible bias may have been introduced by having the people complete the survey in 

church as opposed to a more neutral setting. 

Hypothesis tests revealed the following. There is a significant dependence between the 

amount of Christian influence received while growing up and whether or not one is involved in 

mission activities later. There is also a significant dependence between whether a person has 

experienced a “call” to tell others about Christ and whether or not they have been involved in 

mission activities. There is a significant dependence between whether one considers oneself to be 

an active, important part of the local church and whether or not that person is involved in mission 

activities. There is not a significant difference between the mean level of perceived importance of 

spreading the gospel for those who have been involved in international missions and those who 

have not. Further research will involve more churches to determine if these relationships are 

dependent on particular denominations. 

SCALE ANALYSIS OF A REVISION OF THE COMPUTER HASSLES SCALE 
Richard A. Hudiburg, Department of Psychology, University of North Alabama, 
Florence, AL 35632. 

The 37-item Computer Hassles Scale (Hudiburg, 1995) was developed to measure stress that 

results from human-computer interactions (HCI). This scale was in need of updating to reflect the 

current status of computer use. Many of the “hassles” reported on 37-item Computer Hassles 

Scale are still relevant to computer use but much of the computer use during the 21st Century 
encompasses the Internet. Hudiburg (2004) reported results from an Internet based research 

questionnaire to for a revised Computer Hassles Scale. Data were collected in three samples over 

two years. The combined sample of 772 usable questionnaires was used for the scale analyses 
(200 - 2003; 330 - 2004; 242 - 2005). The most frequent 71 computer hassles were reported for 

the combined samples. There was significant correlations between the 71-item revision of the 

Computer Hassles Scale and self-reported somatic complaints in both samples (r = .33). This 
finding was consistent with previous research with the 37-item Computer Hassles Scale. The 

correlation matrix of the 71 items of this revised scale was factor analyzed using the principal 

axis extraction procedure. A scree test suggested a four factor solution. Varimax rotations of four 

and three factor solutions were performed. An interpretable three factor solution was found, 

accounting for 45.94 percent of items’ variance. Internal consistency reliability analysis, using 

Combach’s alpha coefficient, was performed on each factor using only the salient factor loadings. 

The reliability analysis yielded high internal consistency alphas (a = .9542 (FI); a =.9413 (F2); 

a = .9127 (F3)). Suggestions for research with this revised Computer Hassles Scale were offered. 
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GOVERNOR GEORGE WALLACE , HARVARD UNIVERSITY, MARIHUANA 
AND THE MAXIMIZER, Norman J. Dooenbos. School of Pharmacy, Auburn 
University, Auburn, AL 36849. 

Events, begun in January 1971, linked these titles in a subsequent move to increase the 

potency of street marihuana. Gov. Wallace initiated a conference, “Drug Alert 71,” in January 

1971 in the Birmingham Civic Center to alert the public to the hazards of the “drug scene.” The 

two day conference included eight of the nation’s experts on drug abuse. A Harvard professor 

joined me later at a New York meeting where he learned that THC was formed in marihuana after 
it was heated. This resulted in the design of an apparatus called the maximizer to preactivate 

marihuana before smoking. The maximizer became a best seller among drug users. It will be 
described and available for viewig at the meeeting.. 

HEALTH SCIENCES 

SELF-EFFICACY AND SELF-MANAGEMENT: BECOMING AN ARTHRITIS SELF¬ 

MANAGER. Jennifer J Thomas and Ellen Buckner, University of Alabama School of Nursing, 

University of Alabama at Birmingham, Birmingham, AL 35294-1210 

Self-management has become a popular term for how people handle chronic illnesses, 

such as arthritis. But what makes some people better managers than others? Bandura (1977) 

identified self-efficacy as the cornerstone of his social-cognitive theory, which is used as the 

foundation of many self-management education courses. An abundance of research has been done 

on the ability of self-management education to create positive health outcomes in its participants, 

but there is a paucity of research linking the course to self-efficacy in the participants. The 

purpose of this study is to identify a change in the level of self-management knowledge of 

participants by reading selected chapters in The Arthritis Helpbook, and identify a correlation 
between participants’ level of self-efficacy, general arthritis knowledge, and self-management 

knowledge. The pre-test consists of the Self-Efficacy Scale (Sherer & Maddux, 1982) and The 

Arthritis Knowledge Questionnaire (AKQ) subscales for General Arthritis and Self-Management 

(Edworthy, Devins, & Watson, 1987). The study utilizes a pre/post-test design with participants 
from a southeastern adult day and resident healthcare facilities. The study found that the selected 

reading material increased participants’ knowledge with a mean increase of 34%. Furthermore, it 

indicates that there is a strong positive correlation between a person’s level of self-efficacy and 

their general arthritis knowledge, r=0.84 
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MELAS SYNDROME: PATIENT PRESENTATION 
AND MANAGEMENT. Hayden C. Long, and Robert E. Pieroni, 
Dept, of Internal Medicine and Dept, of Family Medicine, 
University of Alabama, Tuscaloosa, AL 35487. 

MELAS Syndrome is a mitochondrial disease which includes features 

that comprise the name of the disorder, such as Mitochondrial 

Encephalomyopathy, Lactic Acidosis, and Strokelike episodes. A patient with a 

history of this syndrome emergently presented to our service with a chief 

complaint of generalized pain, along with pain in her ribs, hips, legs, and lower 

back. Her symptoms were similar to her previous pain episodes. She further 

complained of a severe stinging sensation in her head with headache, nausea, and 

progressive fatigue. She rated her pain on presentation as 9/10 in severity even 

while on an opiate pain medication, as she had attempted to control the episode 

with Percocet 5/325. However, her symptoms had steadily worsened over the 

preceding 5 days and had become uncontrolled. Her physical exam was 

remarkable for tenderness along her lower back and thighs, and obesity. Her 

arterial blood gas done in the Emergency Department (ED) did not demonstrate 

lactic acidosis at the time of her presentation. She had a number of other 

comorbities, and her disorder was managed by her out-of-state physician. The 

patient’s pain was not initially relieved by morphine in the ED, so she was 

administered Dilaudid, which did ease her symptoms. She was begun on a pain 
regimen of Dilaudid 2 mg every 4 hours and admitted to the hospital primarily 

for pain management but also for monitoring for other potentially treatable 

entities such as lactic acidosis. The characteristics of this rare disorder will be 

discussed with special emphasis on patient presentation and medical 
management. 

EVIDENCED-BASED GUIDELINES FOR 
MANAGEMENT OF PRESSURE ULCERS. Robert E, Pieroni. 
University of Alabama School of Medicine, Tuscaloosa, AL 35487. 

Cost estimates of pressure ulcer (PU) management in the U.S. have 

ranged from $1.3 to $6.8 billion annually, and that of treating a severe PU and its 

sequellae can be in excess of $250,000. The cost in human suffering is 

incalculable. PUs are, by a great extent, completely preventable, and using 

appropriate prevention guidelines can significantly reduce PU incidence, 

morbidity and mortality. We shall discuss important aspects of federal 

recommendations for PU prediction, prevention, and treatment. Additionally, 
incidence, terminology, epidemiology, sites, risk factors, staging and 

complications will be discussed. The key role of prevention and its cost 

effectiveness in PU management will be underscored. 
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SOCIAL SELF-EFFICACY AND DEVELOPMENTAL OUTCOMES OF YOUNG TEEN 

ASTFIMA CAMP. Laura A. Frizzell. Ellen Buckner, Sharon Simmons, Ashley K. Hawkins, 

Jennifer A. Brakefield, Melissa Bibb, Lavonda Johnson, Marietta Seay, and Chrissy Feeley, 

University of Alabama at Birmingham, Birmingham, AL 35294-1210 

A Young Teen Asthma Camp was held to provide an educational intervention with 
emphasis on the adolescent’s emerging independence. Components included education based on 

“Power Breathing for Teens”® by the Asthma and Allergy Foundation of America taught by 

nurse practitioners. Measures of self-efficacy (Sherer & Maddux, 1982, revised 1997) and 
resilience (Wagnild & Young, 1993) were used to assess developmental outcomes of the camp. 

Adolescents ages 12-14, participated in the camp (n=16). Total resilience scores and self-efficacy 

scores increased from before camp to after camp but not significantly. Social self-efficacy 
improved the greatest (p< 0.05), implying significant effect of camp on social development of 

adolescents with asthma. The participants who scored lower in social self-efficacy prior to camp 

(n = 7) came up to average levels of social self-efficacy after camp. Social workers present at the 

camp interacted with the teens daily. The teens compiled a “wish list” on their feelings about 

asthma. The majority expressed a wish not to have asthma and many expressed a desire not to be 

teased. These findings coupled with the improvements noted in social self-efficacy show possible 

trends for further investigation into the supportive effects of the camp on social development of 

adolescents with asthma. The novel environment of camp with challenges to asthma self¬ 

management coupled with a variety of age-specific educational experiences created an effective 

intervention for participant growth. This study was sponsored by a Dean’s New Investigator 

Grant from the University of Alabama School of Nursing, University of Alabama at Birmingham. 

INAPPROPRIATE MEDICATION USE IN ELDERLY 
PATIENTS. Robert E, Pieroni. University of Alabama School of 
Medicine, Tuscaloosa, Tuscaloosa, AL 35487. 

Inappropriate drug use, especially among the elderly, is endemic 

worldwide and has been associated with increased morbidity and mortality. 

Adverse drug events are the fifth most common cause of death in hospital 
patients. In the U.S. almost 40% of nursing home patients and 14 to 37% of the 

community-dwelling aged are receiving potentially inappropriate medications. 

We shall list specific drugs which should be avoided in the elderly as determined 

by 3 expert panels. In recent studies in the U.S. and Europe, at least 20% of 

older subjects were receiving at least one medication considered inappropriate. 

Variables found to be associated with improper drug use include polypharmacy, 

poverty, anxiety, and depression. Conversely, very advanced age and living 

alone were, paradoxically, associated with less frequent use of inappropriate 

medications. These findings as well as methods to optimize medication usage, 

especially in the aged, will be discussed. 
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RELIGION, RELATIONSHIPS, AND REAL-PAIN-IN-THE-JOINTS; IN 
ELDERS WITH ARTHRITIS. Anna Kate Murray, Univ. of Ala. School of 
Nursing, Univ. of Ala. at Birmingham, Birmingham, Ala. 35294-1210. 

Research shows that a person’s religious involvement as well as their meaningful human 

relationships can play a large role in stress, coping, and quality of life, specifically in the 

population of adults over 65. This is interesting when considering the decreased quality of life, 

and increased stressors in the lives of many of the members of this population suffering from 

arthritis. Could a person’s religious involvement somehow be a coping mechanism for their 

arthritis pain? Could their relationships have an effect on stress levels, therefore affecting arthritis 

pain? Is there a perceived association between these factors? The purpose of this qualitative study 

is to explore the relationships among a person’s religious involvement, human relationships and 

their arthritis pain. Research has been conducted with members of a social-activity center, and 

community volunteers. A researcher developed guided interview was used to explore these 

relationships, and themes were identified in the participant’s discussions. Results show that 

although religion and relationships are not always immediately perceived to be helpful in dealing 

with pain that most participants do use these mechanisms in some form. However, it seems that 

religion and relationships are used more actively as coping mechanisms, when perceived to be 

helpful by those interviewed. Future implications for practice will include making this population 

aware that religion and relationships, if present can be used to help cope with arthritis pain. 

Changing perceptions of self: A study of changes identified by pregnant women in a substance 
abuse treatment program. Nelly Garcia, University of Alabama School of Nursing, UAB, 
Birmingham, Al 35294-1210 

Self-esteem is the feeling one has about oneself, "the picture you have of yourself in your head." 
This picture develops from a person’s experiences throughout life. Substance abuse is 
considered by many people to be a major problem confronting obstetrics and society as a whole. 
This study examines how pregnant women in a substance abuse rehabilitation program see their 
self-esteem before they came into the program, after being in the program, and after they have 
their baby, and to see if there is a relationship among the three periods. This is a qualitative- 
interview study using thirteen open-ended questions developed by the investigator. Nurse 
clinicians with experience in research methods and obstetric nursing reviewed the questionnaire 
for content validity. Preliminary results show a beneficial change from before to after enrolling 
in the program. Participants described going from depressed to more positive state. When 
describing their prior experience the participants described feelings of shame and guilt. Now 
they describe their lives with enthusiasm and identify future goals. Benefits of the program 
included giving them another "chance". Asking pregnant women about their feelings and 
perception of self-esteem may help them realized how much their self-esteem has improved and 
hopefully it will encourage them to stay free of drugs. 
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ASTHMA RESPONSIBILITY AND PSYCHOSOCIAL OUTCOMESN IN 

ADOLESCENTS ATTENDING YOUNG TEEN ASTHMA CAMP Christine A. 

Fee ley, Ellen B. Buckner, Sharon W. Simmons, Linda Gibson, Ashley K. Hawkins, Jennifer 

Brakefield. University of Alabama at Birmingham, Birmingham, AL, 35294-1210 

A Young Teen Asthma Camp was held the first week of June for adolescents (ages 12-15, 

n=18). The camp allowed them to learn about their asthma while participating in novel camp 

experiences, like horse back riding, canoes, crafts, and ropes. Nurse practitioners taught 

components of the “Power Breathing for Teens” ® by the Asthma and Allergy Foundation of 

America. The purpose of the camp is to show teens that they can be independent and lead 

relatively normal lives, even with asthma, and to show them how to take more responsibility for 

their asthma. Before camp, six weeks, and six months after the camp, questionnaires on Self- 

efficacy (Sherer & Maddux), resilience (Blackburn & Satcher), and asthma responsibility 

(McQuaid) are filled out by the teens and scored to assess the developmental outcomes of the 

camp. Self-efficacy and resilience increased significantly at six weeks (p<.05). Asthma 

responsibility was scored for both the parent and the teen, based on how much responsibility each 

felt they were taking for the upkeep of asthma. Responsibility showed a significant increase at 
both six weeks and six months for the parent (p<.01), showing that, to the parent, the teen was 

starting to be more in charge of their asthma. For the adolescent, responsibility also increased at 

six weeks and six months (p<.05), showing that the teen perceived himself/herself as being more 

in charge of his/her asthma as well. Adolescents value their independence and often appreciate 

the chance to take more responsibility for their lives. 

EpFFECT OF AN AZASTEROID ON LEYDIG CELLS IN VITRO, Norman J, 

Doorenbos. School of Pharmacy, Auburn University, Auburn, AL 36849, Fred 

Varricchio, National College of Chiropractic, Lombard, IL, B. Jacobs and G. Ortiz, 

Life Science Center. Nova University, Ft. Lauderdale, FL. 

A testicular interstitial Leydig cell tumor established in tissue culture in fetal calf 

serum was treated with ND-583, 4-(P-trimethylammoniummethyl)-4-azacholestan-5p- 

ol-3-one acetate, a quaternary salt steroid derivative. At a concentrtion of 50 pg/ml, 

ND-583 was toxic to the cells. Three hours after its addition , the Leydig cells peeled 

off the dish. The steroid caused a decrease in vacuolization even at 2 fig/ml and a 

complete loss of vacuoles at 10 pg/ml. ND-497, 4-ethyl-4-aza-5a-cholestane, a s 

teroidal amine produced similar effects at lower concentrations. ND-583 was toxic 

to KB cells after 6 hours at 3 pg/ml. Evidence suggests a specific effect upon 

membrane structures. Increased lactic acid in the medium could be due to increased 

glycolysis, cell leakage or both. 
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PERSISTENCE OF STREPTOCOCCUS PNEUMONIAE CLONES OVER TWO 

DECADES AND THE EVOLUTION OF INTERNATIONAL PENICILLIN 

RESISTANT STRAINS. 
Dorothy B. Payne, D. E. Briles, and S. K. Hollingshead, Univ. of Ala. at Birmingham, 

Birmingham, AL 35294. 

In this study we examined strains of Streptococcus pneumoniae collected from 1975 to 1980 

to identify genetic relatedness to strains seen since penicillin resistance became a problem in the 

1990s. We used a combination of pulsed-field gel electrophoresis (PFGE) and multilocus 

sequence typing (MLST). Streptococcus pneumoniae is a major cause of morbidity and mortality 

in the United States associated with bacterial pneumonia, meningitis, bacteremia, and otitis 

media. Most strains of highly penicillin resistant isolates are part of clonal groups of very 

successful pneumococci. Because pneumococcal strains are modified rapidly by horizontal gene 

exchange during transformation, the detection of strains ancestral to particular clonal lineages is 
difficult. However, this can be addressed in the case of a well-studied clonal lineage, clonal 

complex 14 (CC14), which contains a number of recognized worldwide penicillin-resistant 

clones. The hypothesis of these studies is that there was a precursor event to the horizontal 

transfer of penicillin binding proteins that was a co-contributor to the development of highly 

penicillin resistant strains. 74 different sequence types (STs) defined contemporary clones from 

MLST in serogroup 6, identifying 7 clonal complexes. PFGE data gathered on the 1980 strains 

was used to identify those among the 67 serotype 6A and 6B study isolates that were possibly 

related to contemporary clones and then MLST was performed to confirm the relationship. By the 

MLST Oxford scheme, five 1980 strains are related to groups 8 (CC40), 9 (CC14), and 17. 

BRASSINOSTEROIDS AND THEIR EFFECTS ON PLANT GROWTH. 

Natalie Jennings Warren and Dr. W. Mike Howell, Dept, of Biology, Samford 

University, Birmingham, AL 35229. 

Brassinosteroids are classified as phytohormones. Brassinosteroids are known to regulate 

plant growth. Cell division, cell elongation, and root growth are a few of the processes affected 

by these steroids. Brassinolides were first isolated in 1969, by J. W. Mitchell and his colleagues, 

from Brassica napus which is a plant in the mustard family. Scientific experiments have shown 

that brassinosteroids in low concentrations promote cell growth and the formation of lateral roots 

in various species of plants. However, brassinosteroids in higher concentrations have an 
inhibitory effect on plant growth. The purpose of this experiment was to perform an extensive 

literature review on the effects of various brassinosteroids on different aspects of plant growth 

and to verify the findings by testing the effects of various concentrations of epibrassinolide, a 
brassinosteroid, on lentil (Lens culinaris) seed growth. The effects of varying dosages of 

brassinosteroids on lentil seeds are consistent with previously reported experiments with other 

species of plants. 
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THE NEEDS OF FAMILY MEMBERS OF CRITICALLY ILL PATIENTS. 
Amy L. Brooks and Jacqueline Moss (Ellen Buckner). University of Alabama School of Nursing, 

University of Alabama at Birmingham, Birmingham, AL 35294-1210. 

The purpose of this study was to determine what family needs are important during critical 
illness, establish whether these needs change over time, determine whether needs change 

according to family members’ perception of patient condition, evaluate the adequacy of 

communication with the nursing staff, and determine if needs differ according to varying socio¬ 

demographics. The research was conducted in a 21 bed Neurosurgical Intensive Care Unit 

located in a large, southern metropolitan area. Family members completed three questionnaires: 

1) family member socio-demographics, 2) patient demographics, and 3) a 45-item checklist which 

is the Critical Care Family Needs Inventory that is used to identify important family needs during 

times of critical illness. The objective was to gain knowledge to aid health care professionals in 

knowing what these important family needs are and how to plan and intervene to meet these 

needs so that optimal family and patient health may be achieved while in critical care. Results of 

the study showed that family needs increased over time. There was no correlation between the 

ranked importance of family members’ needs and their self perception of patient condition or 

their satisfaction with the adequacy of communication with the nursing staff. There were 

significant associations between the ranking of needs and a family member’s ethnicity, previous 

ICU experience and hours a day spent at the hospital. 

MEDICATION ADHERENCE POST-HEART TRANSPLANT: ADOLESCENTS AND 

THEIR ISSUES. Sara M. McAllister. School of Nursing, University of Alabama at Birmingham, 

Birmingham, AL 35294-1210. 

Medication non-adherence in post-heart transplant adolescents can have overwhelming 

negative consequences, including rejection and mortality. The purpose of this study is to examine 

the differences in motivation between adolescents who are and are not adherent to their post-heart 

transplant medication regimen. Because of issues specific to adolescents such as peer pressure, 

risk taking, independence, self-image and self-esteem, they are a population susceptible to non¬ 

adherence. It is hypothesized that adherence will be associated with a supportive environment, 

fewer physical and cosmetic side effects and a sufficient knowledge base of therapies. Further, 

adherence may be related to regimens with fewer medications, predominantly fewer 

immunosuppressive drugs. This study utilizes a mixed methodology including a modified written 

survey, the Frazier Noncompliance Inventory (Frazier et al., 1994), a self-report measure of 

overall medication adherence and an interview designed by the investigator. Interview questions 

were reviewed for content validity by nurse clinicians and researchers. Preliminary data show that 

a supportive environment and knowledge of medications were significant in increasing self¬ 

responsibility and adherence in an adolescent transplant recipient. Further it was found that 

experiencing rejection early in treatment because of non-adherence led to increased adherence for 

fear of further rejections or death. Data collection is in progress. 
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SOCIAL SELF-EFFICACY AND DEVELOPMENTAL OUTCOMES OF YOUNG TEEN 

ASTHMA CAMP. Laura A. Frizzell. Ellen Buckner, Sharon Simmons, Ashley K. Hawkins, 
Jennifer A. Brakefield, Melissa Bibb, Lavonda Johnson, Marietta Seay, and Chrissy Feeley, 

University of Alabama at Birmingham, Birmingham, AL 35294-1210 

A Young Teen Asthma Camp was held to provide an educational intervention with 

emphasis on the adolescent’s emerging independence. Components included education based on 

“Power Breathing for Teens”® by the Asthma and Allergy Foundation of America taught by 

nurse practitioners. Measures of self-efficacy (Sherer & Maddux, 1982, revised 1997) and 

resilience (Wagnild & Young, 1993) were used to assess developmental outcomes of the camp. 

Adolescents ages 12-14, participated in the camp (n=16). Total resilience scores and self-efficacy 

scores increased from before camp to after camp but not significantly. Social self-efficacy 
improved the greatest (p< 0.05), implying significant effect of camp on social development of 

adolescents with asthma. The participants who scored lower in social self-efficacy prior to camp 

(n = 7) came up to average levels of social self-efficacy after camp. Social workers present at the 

camp interacted with the teens daily. The teens compiled a “wish list” on their feelings about 

asthma. The majority expressed a wish not to have asthma and many expressed a desire not to be 

teased. These findings coupled with the improvements noted in social self-efficacy show possible 

trends for further investigation into the supportive effects of the camp on social development of 
adolescents with asthma. The novel environment of camp with challenges to asthma self¬ 

management coupled with a variety of age-specific educational experiences created an effective 

intervention for participant growth. This study was sponsored by a Dean’s New Investigator 

Grant from the University of Alabama School of Nursing, University of Alabama at Birmingham. 

USING AVIATION COCKPIT MANAGEMENT TECHNIQUES TO 

REDUCE CLINICAL ERRORS. M Peggy Hays, Univ. of Ala., Huntsville, AL 

35899 

In hospital environments and, consequently, during shift report, nursing staff varies 

because of staffing schedules. This joins a collection of individuals with divergent goals, roles, 

and communication styles. These differences may result in adversely affecting the quality of 

patient care. A similar situation has been noted in studies of jet aircraft accidents. A lack of 

harmony in crew communication is a major cause of accidents; whereas, few errors occur when 

crews have recently flown together. I propose using the investigator-developed Target Behavior 

Instrument with videotaped shift reports for a basis from which to coach the staff and develop 

behavioral interventions that link nurses’ actions to results. This intervention process, using 

Cockpit Resource Management principles, will address individual and group dynamics to focus 

attention to command and coordination of the crew rather than individual performances. 

Fostering accountability and teamwork to improve patient outcomes would logically reduce 
errors within the health care environment. 
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PSYCHOSOCIAL NEEDS OF PARENTS BEFORE AND AFTER CHILD’S 
HEART SURGERY Ying Xiong and Ellen Buckner, University of Alabama 

School of Nursing, University of Alabama at Birmingham, Birmingham, AL, 
35294-1210 

Babies with congenital heart defects often require surgical repair. Their parents are faced with 

immense psychological challenges of adapting to the birth of a child with special needs and 

preparing for surgery. The purposes of this study are to assess psychosocial needs of parents 

before and after their child’s heart surgery. It also seeks to describe ways to help them cope with 

stresses associated with the surgery and improve the quality of nursing care. A series of open- 

ended questions were given to parents in post-operative cardiovascular pediatric unit or 

cardiologist’s office. Questions, developed by the investigator, focused on stresses, coping 

strategies, and cultural needs. Questions were reviewed for content validity by nurse clinicians 
and a nurse educator. The major finding is that concern about physiological stresses and outcome 

associated with the child’s surgery is the number one stress for most of the parents. For most 

parents, specific information associated with the surgery and care is most important, while 

cultural needs are not considered as important. Parents who have more time to do time- 

consuming tasks cope well than do parents who have not. Praying and talking are the most 

helpful coping strategies for most of parents. In addition, answering parents’ questions honestly, 

letting them do some care, being willing and having the time to talk to the parents, and being 

positive, sympathetic, caring, sociable, and smiling are desirable nursing strategies to help parents 

coping according to their perception. These findings indicate that nurses should educate parents 

using multidimensional methods and specifically address parents’ expressed concerns and needs. 

EFFECT OF HEPARINIZED AND NON-HEPARINIZED CAPILLARY TUBES ON THE 

SPUN MICROHEMATOCRIT. Ritchie C. Cox, Cheryl A. Ernest, Virginia C. Hughes, Division 
of Clinical Laboratory Sciences, Auburn University Montgomery, Montgomery, AL 36124 

In today’s clinical laboratory the spun microhematocrit may be utilized as a backup 

method or as a check on questionable patient results generated using a standard 

hematology analyzer. In the event a spun microhematocrit is performed the sample used 

will be an EDTA-anticoagulated specimen and the capillary tube used may be heparinized 

or non-heparinized depending on what is available. In theory if an anticoagulated specimen 

is used then the capillary tube utilized in the spun microhematocrit test should be non- 

heparinized. This study was done to determine if there is a significant effect on the spun 

microhematocrit test using heparinized capillary tubes over non-heparinized tubes on 

EDTA specimens. Whole blood samples were collected into 7-mL EDTA tubes by 

venipuncture from thirty healthy volunteers. Upon collection blood was placed into two 

non-heparinized capillary tubes and two heparinized capillary tubes and sealed with clay. 

The capillary tubes were spun in a microhematocrit centrifuge at 5000 rpm for five minutes 

and the percent hematocrit was determined on each tube using a graded scale. The average 

hematocrit was determined on the pair of heparinized and non-heparinized tubes. Statistical 

significance was determined using the paired t-test. The P value was >0.05 indicating 

there is not a significant difference between heparinized and non-heparinized capillary 

tubes when EDTA specimens are utilized. This study found that the residual heparin 

contained in microhematocrit capillary tubes has no significant effect on the spun 

microhematocrit compared to non-heparinized tubes when EDTA samples are used. 
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RHABDOMYOLYSIS SECONDARY TO 
POLYPHARMACY. Anne D. Halli and Robert A. Pieroni, 

University of Alabama School of Medicine, Tuscaloosa, AL, 35487. 

Recently, a 51 year old patient presented to the ED with weakness and 
numbness of her right side following a fall. The patient had elevated muscle 

enzymes: specifically, she had an increased CK level out of proportion to her 

injury. While the patient did sustain a fall, we felt that her rhabdomyolysis could 
be mainly secondary to her medications. The patient’s medications consisted of 

Xanax (alprazolam), Detrol (tolteradine), Zoloft (sertaline), Klonopin 

(carbemazepine) and a recent increase in Lipitor (atorvastatin). Zoloft is 
metabolized extensively via first pass metabolism, with the primary mechanism 

being N-demethylation, but the other medications are all metabolized via the 

cytochrome P450 system. Specifically, tolteradine is metabolized via P450 2D6, 

but atorvastatin, alprazolam, and carbemazepine are all metabolized via the P450 

3A4 pathway. Lipitor is known to cause rhabdomyolysis on occasion. Its 

metabolism may have been slowed due to the number of drugs being metabolized 

via the same pathway, and the increased amount of Lipitor in the system could 
have started muscle breakdown. The risk of rhabdomyolysis can be reduced if 

physicians avoid prescribing too many medications that are metabolized via a 

common pathway. If doctors make sure to be aware of the action of the drugs 

they prescribe they can prevent overwhelming the common metabolic pathways, 
which, as seen in this case, can lead to increased levels of medication in the body 

and can prime the system for a metabolic mishap. 

ROLE MODELING OF HAND HYGIENE: INFLUENCE OF NURSES’ 

ATTITUDE AND CONFIDENCE. Bettina H. Riley and Ellen Buckner, University of 

Alabama School of Nursing, University of Alabama at Birmingham, Birmingham, AL 

35294-1210. 

“It may seem a strange principle to enunciate as the very first requirement in a Hospital that it 

should do the sick no harm” (Nightingale, F., 1858), yet harm is done, unintentionally, but done 

nonetheless, to the sick in the hospital when health care workers (HCWs) transmit pathogens on their 

hands. This study describes the influence of nurses' attitudes/confidence in hand washing guidelines 

on their role modeling (RM) of hand hygiene (HH). An urban children’s hospital’s staff nurses 

completed a survey with selected items drawn from the Beliefs Assessment of Bloodbome Diseases 

and Use of Universal Precautions (Mitchell, B., 1995), Attitudes Regarding Practice Guidelines 

(Larson, E., 2004), investigator-designed items regarding role modeling and open-ended questions 

regarding facilitators/barriers. Relationships among scales were determined using correlation and 

regression using SPSS. Thirty-four nurses participated in the study with 85% holding a BSN or 

above. Findings indicated that RM was significant to respondents who reported high agreement with 
positive statements (mean of 4.7/6.0) on the RM scale. Nurses reported highly positive attitudes and 

high confidence in using the guidelines. There was a significant relationship between positive 

attitudes and positive RM (r=0.44, p<0.01). The tool used to measure RM demonstrated beginning 

level of reliability and could be modified to enhance clarity and increase reliability. Findings can be 

incorporated in future studies to aid in how to improve adherence to HH guidelines. 

146 



Abstracts 

OPEN A DOOR: COMPARING FAMILY INVOLVEMENT IN TWO 

CHILDREN EXPERIENCING LANGUAGE ACQUISION THROUGH COCHLEAR 

IMPLANT OR ENGLISH AS SECOND LANGUAGE Pan Cao (Ellen Buckner), 

University of Alabama School of Nursing, University of Alabama at Birmingham, 

Birmingham, AL 35294-1210 

Learning a new language imposes a stressful situation to children and their 

parents, especially in two vulnerable groups of children. Parental involvement in child’s 

language acquisition is essential. A child with cochlear implant can achieve incredible 

progress with the help of stimulation from an audiologist and speech program. However, 

the parents of children acquiring English as the second language often know little about 

how their behavior affects their children and about how to stimulate speech. This 

research explores how the parents perceive their role in their children’s language 

learning. The implication of this research for nurses is to identify the needs of the 

families and to assist the families to gain control during the difficult time. Two mothers 

were interviewed using a qualitative methodology and an investigator-designed guide. 

Questions were reviewed for content validity by nurse clinicians and educators. Clinical 

questions included parent concerns, their involvement, and their perceptions about that 

involvement. Preliminary findings are that both families realized the effects of the 

language on the child’s cognitive development. Both identified language learning as a 

stressor. The two differed in the active versus passive role of the family in language 

acquisition and the role of environmental support. 

COULD METABOLIC SYNDROME BE A CAUSE OF THE EPIDEMIC 

OF OVERWEIGHT ADOLESCENTS? Melinda Lawson, The University of 

Alabama in Huntsville College of Nursing, Huntsville, AL 35899 

The literature is overrun with information regarding the epidemic of overweight 

adolescents and the development of metabolic syndrome. Could metabolic syndrome occur first 

and constitute a major cause of the weight gain? A case study that raises this question will be 

presented. 
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COPING TECHNIQUES USED BY PEDIATRIC ONCOLOGY PATIENTS 

DURING NEEDLE STICK PROCEDURES. William Jerkins. University of Alabama School 

of Nursing, University of Alabama at Birmingham, Birmingham, AL, 35294-1210. Dr. Ellen 

Buckner. Dr. Jill Ross. 

This study was designed to examine methods of coping pediatric oncology patients use when 

dealing with procedures that involve needle sticks (intravenous (IV) starts, venipunctures, bone 

marrow aspirations (BMA), spinal taps, and accessing of central line ports). This study took 

place at a pediatric hospital in the southern United States with children ages 7-13. The data were 

collected by interview with the child and questionnaires completed by a parent and the 

nurse/nurse practitioner who performed the procedure. The interview and the questionnaire were 
modified from the Procedural Coping Questionnaire (PCQ) (Phipps et al., 1998). The researchers 

in this study hypothesize that the coping style overwhelming used during these procedures will be 

avoidance style coping strategies. Additionally, the investigators intend to look at the 
interpretation of the child/patient’s coping style by their parent and nurse/nurse practitioner, 

allowing us to see the similarities between the parents’ and nurse/nurse practitioners’ view of the 

coping strategy of the child. This will allow us to see if current nursing school curriculum 

properly educates nurses in coping styles and if they would be able to instruct their patients in 

proper coping techniques. The findings for 5 parent-child-nurse sets (n=15) demonstrate that the 

children used a wide array of coping techniques including pretending by children that went 

unrecognized by most parents. The majority of coping techniques used were less avoidant than 

expected. Conclusions about the influences on clinical practice were drawn. 

ENGINEERING AND COMPUTER SCIENCE 

FUZZY NUMBERS, A NOVEL REPRESENTATION USING BEZIER 
CURVES. Leonard J. Jowers. Computer & Information Sciences, University of Alabama at 

Birmingham, Birmingham, AL. 

Among the currently popular representations of fuzzy numbers for research are triangular, 

trapezoidal, triangular shaped, S-shaped, and Gaussian. In the first two representations, fuzzy 

numbers are approximated as Euclidean triangles and trapezoids. In the third representation, 

fuzzy numbers may be built from the closure of alpha-cuts, or from template numerical methods. 

These representations are favored because they satisfy fuzzy number conventions, are easy to 

visualize, and are computationally friendly. In this presentation, a new representation of fuzzy 

numbers using Bezier curves is presented. The new representation is shown to have advantages 

over the popular methods, while preserving fuzziness, and remaining easy to visualize and 

computationally friendly. Finally, suggestions for further investigation are offered. This concept 

is being researched under the tutelage of Dr. Kevin D Reilly and Dr. James J. Buckley. 

148 



Abstracts 

EXPERIMENTAL STUDY OF MICROINJECTION. Zhuorui Song, 
Bochuan Lin, Heng Ban. Department of Mechanical of Engineering, 
University of Alabama at Birmingham, Birmingham, AL 35294, Suyi Liu, 
World Precision Instruments, Inc., 175 Sarasota Center Blvd., Sarasota, FL 
34240 

Microinjection has wide applications in genetic, physiological, pharmacological and micro¬ 

chemical research. It is one of the most important methods to introduce DNA, drugs, dyes and 
other materials into cell nuclei and cytoplasm. Pneumatic micropipette injection employs gas 

pressure to expel liquid from a delivery glass micropipette. Pneumatic microinjection is the only 

choice for injecting drugs that are poorly soluble, poorly ionized in aqueous media, or with low 
ionic mobility. Femto- or pico-liter level injection is particularly important in gene transfer and 

the precision of injected volume is important many applications. However, there are no methods 

available to predict the volume accurately based on operating parameters in pneumatic 

microinjection. The quantitative relationship between the injection volume and process 
parameters has never been established in the past due to the lack of understanding of the 

fundamental fluid dynamics of the microinjection process. 

The purpose of this study was to establish a basic understanding of the microinjection process 

by experimental, theoretical and computational investigations. In this paper, we reported the 

experimental results of the injection flow rate as a function of the injection pressure, ranging from 

69 kPa (0.68 atm orlO psia) to 690 kPa (6.8 atm or 100 psia); and the micropipette inner diameter 
from 0.2 to 2.0 micrometers. A mathematical model was developed and computational fluid 

dynamic calculations were performed to determine the influence of micropipette geometry, fluid 

properties and operation conditions in the microinjection process, particularly with consideration 

of an electrical double layer formed by the flow of fluid across a charged surface. 

AN EFFICIENT HYBRID CLUSTERING ALGORITHM FOR 

MOLECULAR SEQUENCES CLASSIFICATION. Wei-Bang Chen, Department 

of Computer and Information Sciences, University of Alabama, Birmingham, AL 
35294 

The &-means clustering and hierarchical clustering algorithms are the two major methods to 

partition data into groups. The &-means clustering algorithm heavily favors spherical clusters and 

do not deal adequately with noise. To overcome these weaknesses, the profile hidden Markov 

models (HMMs) were used to establish the model for each group. However, this mixture method 

still randomly assigns the training data to one of the k clusters. This might cause algorithm to 

generate an empty group by moving all items to other k-1 clusters. Therefore, to solve this 

problem, we proposed a hybrid method by using agglomerative hierarchical clustering algorithm 

to pre-cluster the data into k clusters and use the pre-cluster data to generate the HMM profile for 

each group. 
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A TESTING FRAMEWORK FOR MODEL TRANSFORMATIONS. Yuehua 

Lin, Dept, of Computer & Information Sciences, Univ. of Ala., Birmingham, 

AL35294. 

Many proven techniques for addressing the complexity of software development are based on 

the principles of abstraction, problem decomposition, and separation of concerns. The practice of 

Model Driven Software Engineering (MDSE) has emerged as a new approach to realize these 

principles by raising the specification of software to higher-level models. Model transformations 

are a key component of MDSE and assist in refining a model by composing new features. The 

overall goal of my research is to provide a comprehensive approach to model-to-model 

transformation that assists in the rapid adaptation and evolution of models. Over the past two 

years, a model transformation engine, the Constraint-Specification Aspect Weaver (C-SAW), has 

been constructed to weave additive changes into a model. To improve the robustness and the 

reusability of model-to-model transformations, my current work involves investigating and 

constructing a modeling framework that supports automated testing of transformation 

specifications. Model transformation testing is missing in current modeling environments for 

finding errors in transformation specifications. Based on the concepts of model difference and 

mapping, this framework is integrated with the C-SAW to provide facilities for construction of 

test cases, execution of test cases, comparison of the output model with the expected model, and 

visualization of test results. Papers, videos, and other downloads are available at: 

http://www.cis.uab.edu/gray/Research/C-SAW/. 

APPLICATION OF PRINCIPAL COMPONENT ANALYSIS (PCA) FOR 
CLUSTERING GENE EXPRESSION DATA. Chun Wei, Dept, of Computer and 
Information Sciences, Univ. of Ala., Birmingham, AL 35294. 

Clustering has become a common technique to analyze gene expression data. But the large 

number of genes and variables obtained from microarray experiments makes it difficult to extract 

useful information from the data. As a result, Principal Component Analysis (PCA) has been 

applied to reduce the complexity of original gene expression data. From the covariance matrix of 

the original data, PCA constructs a set of uncorrelated directions, called principal components, 

which are ordered by their variance. Those principal components that are associated with large 

variance are believed to capture the most variance in the original data. Therefore, we can reduce 
the dimensionality of the original data and cluster on the leading principal components. 

Many studies have applied PCA to gene expression data. However, there have been arguments 

about the number of PCs to be chosen in regard to the quality of clustering. The rule of thumb is 

to choose the first three leading components for ease of visualization. But some studies have 

found that the first few components fail to capture the main cluster structure. This study will 

examine the theoretical background of PCA and try to discover some useful criteria for selecting 
PCs in achieving satisfactory clustering results. 
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LINEAR, NON-LINEAR STATIC ANALYSIS AND DESIGN OF FIBER 

REINFORCED POLYMER-AUTOCLAVED AERATED CONCRETE HYBRID 

PANEL. Kedar V. Shelar, Dr. Nasim Uddin, Dept, of Civil and Environmental 

Engineering, University of Alabama., Birmingham, AL 35205 

The analysis of fiber reinforced polymer (FRP)-autoclaved aerated concrete (AAC) hybrid 

panel is necessary to design structural member of panelized construction. The structural 

characterization of hybrid FRP-AAC hybrid panel for panelized construction is examined using 

combined anahtical and experimental approach. The structural system is based on the concept of 

sandwich construction with strong and stiff FRP hybrid skins bonded to an inner ultra light 

weight core of autoclaved aerated concrete. The FRP layer is made up of SikaWrap Hex 113C 

carbon fiber embedded in Sikadur Hex 300 epoxy-resin-matrix and applied on top and bottom 

faces of panel core by wet lay up and compacted using vacuum bagging. An experimental 

protocol based on a single span-four point bending test was used to characterize the strength 

response of FRP-AAC hybrid panel under simulated loads. A linear and non-linear static analysis 

is based on the theories of equilibrium of forces, strain compatibility and stress-stram relationship 

was proposed. This analysis was used to predict the moment capacity of the panel and a moment- 

curvature relationship was developed. The derived results were quantitatively consistent with 

experimental results. 

Four Methods for Choosing Gamma. Ying Sun and Kenneth R. Sloan. 

Dept, of Computer and Information Sciences, Univ. of Ala. at Birmingham, 

AL 35294. Marietta E. Cameron. Dept, of Computer Science, 

Birmingham-Southern College, AL 35254. 

The problem of reconstructing a surface of a three dimensional object from a set of 

sample points is important in many applications, such as computer graphics, computer 

vision and medical imaging. The existing Alpha Shapes method can be sued to 

construct a surface from a set of uniformly sampled points. However, the data points 

sampled from the surface are not always uniform. In this paper, we refine the Gamma 

Shapes method, which extends the Alpha Shapes method with the advantage that the 

Gamma Shapes method automatically selects a local scale factor, called gamma, 

according to the point density. Four ways of determining the gamma are described and 

results are compared based on the normals of surface. 
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DETECTION THEORY ISSUES IN THE HIERARCHICAL DESIGN OF 

DISTRIBUTED SENSOR NETWORKS. Parag P. Joshi and Dr. Thomas C. 

Jannett, Dept, of Electrical and Computer Engineering, Univ. of Alabama at 

Birmingham, AL 35294. 

A hierarchical three-tier distributed sensor network requires less connectivity and 

communication capacity than a two-tier network. Performance measures that are relevant to the 
problem of detecting targets or intruders for such a sensor network include the probability of 

detection (PJ) and the probability of false alarm (P/a). Our research employs a technique similar to 

correlation in time for hypothesis testing in a three-tier sensor network to make a decision 

regarding the presence or absence of a target. The middle tier entities, also known as gateways, 

fuse binary decisions from entities of the lower tier (common sensors). A decision about the 

presence or absence of a target is made depending on the satisfaction of a threshold, and 

communicated to the top tier (fusion center). A/and P/a are governed by this threshold, and are not 

independently adjustable. Results from our research show that making a decision based on results 

from trials repeated over time (at the middle tier) improves the performance, and offers more 

degrees of freedom in controlling the performance measures of the network. Parts of this effort 
were sponsored by the Department of the Navy, Office of Naval Research. Any opinions, 

findings, and conclusions or recommendations expressed in this material are those of the 

author(s) and do not necessarily reflect the views of the Office of Naval Research. 

A MULTIPLE INSTANCE LEARNING 

APPROACH FOR CONTENT BASED IMAGE 

RETRIEVAL USING ONE-CLASS SUPPORT 
VECTOR MACHINE. Xin Chen, Chengcui Zhang, 

Dept, of Computer and Information Sciences, Univ. 
of Ala. at Birmingham, AL 35205. 

Multiple Instance Learning (MIL) is a special kind of 

supervised learning problem that has been studied actively in 
recent years. We propose an approach based on One-class 

Support Vector Machine (SVM) to solve MIL problem in the 

region-based Content Based Image Retrieval (CBIR). 

Relevance Feedback technique is incorporated to provide 

progressive guidance to the learning process. Performance is 

evaluated and the effectiveness of our retrieval algorithm has 

been demonstrated through comparative studies. 
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A FRAMEWORK FOR SYSTEM LEVEL SIMULATION OF AN 
UNDERWATER DISTRIBUTED SENSOR NETWORK. Anish Anthony. 

Shripad V. Chandrachood, and Thomas C. Jannett, ECE Dept., Univ. of Alabama, 

Birmingham, AL 35294. 

The Deployable Autonomous Distributed System (DADS) is a network of sensors used for 
detection and tracking of ships and submarines. Our team is investigating distributed coordination 

and control schemes for future distributed sensor systems by identifying and exploring alternative 

distributed intelligent system architectures, methods for distributed data fusion, control, and 

coordination, and strategies that will increase the ability of the field to survive attacks, failures, 

and accidents. Simulations have proven to be valuable tools for performance evaluation of 

different operational scenarios prior to making design choices for the real system. The purpose of 

this project was to develop a modular framework, which will facilitate the use of simulations for 

detailed analysis of component interactions and the evaluation of the integrated system. This 

work describes the different modules of the framework that have been developed, and some 

simulations of different scenarios that have been explored. 

Parts of this effort were sponsored by the Department of the Navy, Office of Naval Research. 

Any opinions, findings, and conclusions or recommendations expressed in this material are those 

of the author(s) and do not necessarily reflect the views of the Office of Naval Research. 

LINEAR, NON-LINEAR STATIC ANALYSIS AND DESIGN OF FIBER 

REINFORCED POLYMER-AUTOCLAVED AERATED CONCRETE HYBRID 

PANEL. Kedar V. Shelar, Dr. Nasim Uddin, Dept, of Civil and Environmental 

Engineering, University of Alabama., Birmingham, AL 35205 

The analysis of fiber reinforced polymer (FRP)-autoclaved aerated concrete (AAC) hybrid 

panel is necessary to design structural member of panelized construction. The structural 

characterization of hy brid FRP-AAC hybrid panel for panelized construction is examined using 

combined analytical and experimental approach. The structural sy stem is based on the concept of 
sandwich construction with strong and stiff FRP hy brid skins bonded to an inner ultra light 

weight core of autoclaved aerated concrete. The FRP lay er is made up of SikaWrap Hex 113C 

carbon fiber embedded in Sikadur Hex 300 epoxy-resin-matrix and applied on top and bottom 

faces of panel core by wet lay up and compacted using vacuum bagging. An experimental 

protocol based on a single spam-four point bending test was used to characterize the strength 

response of FRP-AAC hy brid panel under simulated loads. A linear and non-linear static analy sis 

is based on the theories of equilibrium of forces, strain compatibility and stress-strain relationship 

was proposed. This analysis was used to predict the moment capacity of the panel and a moment- 

curvature relationship was developed. The derived results were quantitatively consistent with 

experimental results. 
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SEDIMENI ATION MODELING IN GIS. Scott C. Hofer. Steven B. McKinney, 
Storm Water Management Authority, Inc., 216 Summit Pkwy, Homewood, AL, 35209. 

The difficult nature of locating the origin of sedimentation explains why it is the leading 

source of water quality degradation. With the continual emergence of more accurate, inexpensive 

and frequent image captures of our landscape, the ability to more efficiently identify possible 
sources has become a reality. Using the Revised Universal Soil Loss Equation (RUSLE) as the 

basis, this sedimentation model calculated possible areas of sedimentation using soil erodibility 

factor (K), cover management factor (C), and length-slope factor (LS). The area of study was 
Paradise Lake watershed located in Hoover, AL. The other factors, rainfall-runoff erosivity 

factor (R) and support practice (P), were found to be not applicable. The study used 2003 Ikonos 

multispectral (near infrared, red, green, and blue) 4-meter resolution imagery to classify the land 

into impervious, barren soil, and different greenery conditions. These classifications were then 

assigned C factors from Keesstra and van Dam’s Study (2002; Morgan 1986). The LS factors 

were calculated using a National Science and Technology Council (NSTC) Arc Macro Language 

program. The K factors were received from USDA-NRCS. The factors were then joined to 

NRCS’s Jefferson County Soils coverage. Soil complexes were calculated by averaging the 

pertinent soils. The values of each factor were then multiplied together to yield a final value for 

each cell using the ESRI ArcMap’s Raster Calculator. As a result of this model, it would be 

beneficial to further identify natural breaks in the data, thus identifying categories of 

sedimentation probability. In addition, an accuracy assessment of the output using a confusion 
matrix may validate the model. 

REASONING DESIGN REQUIREMENTS OF DISTRIBUTED REAL¬ 

TIME AND EMBEDDED SYSTEMS BY A QUALITY OF SERVICE 

PARAMETER-CENTRIC APPROACH. Shih-hsi Liu and Barrett R. 

Bryant, Dept, of Computer and Information Sciences, Univ. of Alabama at 

Birmingham, Birmingham, AL 35294. 

Component-based software engineering offers the opportunity to assemble entire systems 

from components. When applied to Distributed Real-Time and Embedded (DRE) systems, 
which components to assemble and how to assemble them are determined not only from 

functional correctness criteria but also assurance of the system's quality of service (QoS). 

This paper presents a grammatical QoS-driven approach to optimize component assembly 

by reducing the search space of assembly alternatives by eliminating infeasible 
components, with feasible components selected based on reasoning about non-functional 

requirements. The reasoning is realized by a rule engine with a knowledge base derived 

from the requirements phase of the software life cycle. In addition, the grammatical 
approach introduces well-defined semantics among the components being composed. The 

semantics assist in precisely and efficiently evaluating the individual component QoS, as 

well as system-wide QoS in a programmable fashion. The result is to facilitate 

straightforward and manageable component composition analyses from the perspective of 

QoS requirements. 
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COMPARATIVE ANALYSIS OF ROUNDABOUTS AND 

CONVENTIONAL INTERSECTION DESIGNS. Virginia P. Sisiopiku, Ph.D. and 

Veera P. Gunda, Dept, of Civil & Env. Engineering, Univ. of Ala., Birmingham, 

AL 35294. 

This paper addresses issues related to the effectiveness of U.S. roundabouts when they are 

installed as an alternative to conventional intersection designs. Moreover, the paper discusses 

traffic conditions and locations that justify the use of roundabouts as the best construction 

alternative. The paper objectives are achieved through comprehensive literature review and 

synthesis, and simulation modeling and analysis. The literature review summarizes current 

research and practice on modern roundabouts including geometric design guidelines for proper 

design and installation, considerations for pedestrians and bicycles, safety performance, and 
advantages and shortcomings of modern roundabouts. The simulation modeling is used to 

perform a numerical analysis of roundabout performance with respect to conventional 

intersection designs such as unsignalized and signalized intersections. Both single and dual lane 

4-leg roundabouts are evaluated on the basis of measures of effectiveness (e.g. delays and queues) 

and LOS. Experimental scenarios are carefully designed to analyze the impact of control 

variables on the performance of roundabout and intersection designs including the impact of 

traffic volume levels, and turning volume splits. This paper can assist traffic engineers in 

considering roundabouts as alternative design to intersections by providing guidelines that 

establish their appropriateness of use, based on performance and safety criteria. 

APPLICATION OF PRINCIPAL COMPONENT ANALYSIS (PCA) FOR 
CLUSTERING GENE EXPRESSION DATA. Chun Wei, Dept, of Computer and 
Information Sciences, Univ. of Ala., Birmingham, AL 35294. 

Clustering has become a common technique to analyze gene expression data. But the large 

number of genes and variables obtained from microarray experiments makes it difficult to extract 

useful information from the data. As a result, Principal Component Analysis (PCA) has been 

applied to reduce the complexity of original gene expression data. From the covariance matrix of 

the original data, PCA constructs a set of uncorrelated directions, called principal components, 

which are ordered by their variance. Those principal components that are associated with large 

variance are believed to capture the most variance in the original data. Therefore, we can reduce 
the dimensionality of the original data and cluster on the leading principal components. 

Many studies have applied PCA to gene expression data. However, there have been arguments 

about the number of PCs to be chosen in regard to the quality of clustering. The rule of thumb is 

to choose the first three leading components for ease of visualization. But some studies have 

found that the first few components fail to capture the main cluster structure. This study will 

examine the theoretical background of PCA and try to discover some useful criteria for selecting 
PCs in achieving satisfactory clustering results. 
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SEDIMENT TRANSPORT IN GRASS SWALES. Yukio Nara and Robert E. 

Pitt, Dept, of Civil and Environmental Eng., Univ. of Ala., Tuscaloosa, AL 35487. 

Grass swales are vegetated open channels that collect and transport stormwater runoff. They 

are often used as an alternative to concrete gutters for stormwater management, such as a grass 

swale in the median of roadways, because of their advantages of infiltration and filtration of 

stormwater. Experimental grass swales were constructed and tested in an indoor greenhouse 

facility. The variables tested in the experiments were slope, grass type, time interval, depth of 

flow, and length of swales. To analyze the variables, solutions with known sediment 

concentration of sieved sands and fine particles of silica were introduced onto inclined grass 

swales in different conditions for each variable. For the preliminary experiment, 108 samples 

were collected and analyzed for turbidity, total solids, and particle size distributions to investigate 

the effects of the variables. 132 samples were collected during the second experiment and 

analyzed for turbidity, total solids, total suspended solids, total dissolved solids, and particle size 

distribution. Flow rate was found to be a dominant factor in sediment capture. To verify the 

results obtained from the indoor swale experiments, sediment samples were collected at an 

outdoor grass swale. 69 samples from 13 storm events were collected and analyzed for turbidity, 

total solids, total suspended solids, total dissolved solids, and particle size distribution analysis. 

The results showed significant sediment reductions as a function of length of the swale. The 

particle size distribution analysis showed preferential transport of smaller particles for all lengths 

of the swale, and scour of larger particles near the head of the swale. 

COMPARATIVE ANALYSIS OF ROUNDABOUTS AND 

CONVENTIONAL INTERSECTION DESIGNS. Virginia P. Sisiopiku, Ph.D. and 

Veera P. Gunda, Dept, of Civil & Env. Engineering, Univ. of Ala., Birmingham, 

AL 35294. 

This paper addresses issues related to the effectiveness of U.S. roundabouts when they are 

installed as an alternative to conventional intersection designs. Moreover, the paper discusses 

traffic conditions and locations that justify the use of roundabouts as the best construction 

alternative. The paper objectives are achieved through comprehensive literature review and 

synthesis, and simulation modeling and analysis. The literature review summarizes current 

research and practice on modern roundabouts including geometric design guidelines for proper 

design and installation, considerations for pedestrians and bicycles, safety performance, and 

advantages and shortcomings of modern roundabouts. The simulation modeling is used to 

perform a numerical analysis of roundabout performance with respect to conventional 

intersection designs such as unsignalized and signalized intersections. Both single and dual lane 

4-leg roundabouts are evaluated on the basis of measures of effectiveness (e.g. delays and queues) 

and LOS. Experimental scenarios are carefully designed to analyze the impact of control 

variables on the performance of roundabout and intersection designs including the impact of 

traffic volume levels, and turning volume splits. This paper can assist traffic engineers in 

considering roundabouts as alternative design to intersections by providing guidelines that 

establish their appropriateness of use, based on performance and safety criteria. 
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SIMULATION OF MERCURY SPECIATION IN COAL 
COMBUSTION SYSTEMS. Neelesh S. Bhopatkar. Dr. Heng Ban, Dept, 
of Mechanical Engineering, Univ. of Ala., Birmingham, AL 35205 and Dr. 
T. K. Gale, Southern Research Institute, Birmingham, AL 35205. 

Mercury is a leading concern among the air toxic metals addressed in the 1990 Clean 

Air Act Amendments (CAAA) because of its volatility, persistence, and bioaccumulation 

as methyl mercury in the environment and its neurological health impacts. Coal - fired 

utility boilers are now identified as the largest source of mercury in the United States. 
Coal-fired electric utility power plants currently do not use air pollution controls 

specifically designed to reduce Hg emissions to the atmosphere. The significant advances 

in development of new mercury capture technology depend on an improved 

understanding of the fundamental mechanisms that control the transformations and 

capture of mercury in boilers and control systems. This paper develops an Hg° oxidation 

model, consisting of homogeneous mechanism with 97 reactions and a new five 

heterogeneous reactions. The catalytic effect of Unburned Carbon (UBC) in coal ash was 
included. The reaction rate constants for surface reactions were obtained from the data of 

CRTF (Combustion Research Test Facility) at Southern Research Institute. The 

predictions were quantitatively consistent with experimental results. Unburned carbon 
particle in the fly ash is an important factor determining mercury oxidation in coal fired 
boiler flue gas. 

FORGING A HEALTH GRID. William T, Jones, Dept, of Comp, and Info. Sciences, 

Univ. of Ala. At Birmingham, Birmingham, AL 35203. 

The emergence of grid technology has enabled computer scientists to create a new 

method of thinking in regards to large heterogeneous groups of computers. Some research is now 

being done which focuses on the application of grid technology toward increasing the level of 

health care available in hospitals, as well as providing large amounts of useful data to research 
institutions. This enterprise has been labeled the Health Grid. The aim of this paper is to present a 

general overview of a health grid, discuss what has been and will be done towards making this 

idea a reality, and finally discuss the research which we have done at UAB towards this end. 
Specifically we will look at database issues which arise from this conglomeration of resources 

and users. 
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ANTHROPOLOGY 

A BRIEF HISTORY OF THE MOWA CHOCTAW. Rebecca Turley Ridley. 
Archaeological Resource Laboratory, Jacksonville State University, Jacksonville, 
AL 36265. 

Since the inception of American archaeology as a discipline, the relationship between Native 

Peoples and archaeologists has been a strained one at best. Based on my recent studies regarding 

these relationships, 1 have encouraged archaeologists to familiarize themselves with at least some 

tribal histories. My reasoning behind this serves at least two purposes. First, I believe it is 

important for archaeologists to gain insight into the attitudes of Native Americans regarding 

prehistory. One way to do this is to try and understand their past struggles, especially those that 

deal with recognition. Secondly, archaeologists should be aware of the geographic homelands 

associated with individual tribes. This will not only allow insight into consultation issues, but 

provides a basic stepping stone for research. 

The MOWA Choctaw are a state recognized tribe, centered in Mobile and Washington 

counties, Alabama. This paper will provide a brief overview of how these people managed to 

escape removal, including their struggles with assimilation and the inherent cultural sacrifices 

they made to remain near their homeland. Finally, the paper will provide brief insight into their 

current struggle for federal recognition. 

FAUNAL ANALYSIS OF THE DESOTO STATE PARK ROCKSHELTER, 
1DK49. R. Jeannine Windham, Archaeological Resource Laboratory, Jacksonville 
State University, Jacksonville, AL 36265. 

Site 1 Dk49 is a rockshelter located within the DeSoto State Park of northeast Alabama. 

Excavations by amateur volunteers and later personnel of the Jacksonville State University 

Archaeological Resource Laboratory revealed multiple components spanning the middle Archaic 

through Mississippian time frames for this ephemeral camp. Analysis of faunal remains recovered 

from these excavations is discussed to more fully comprehend the activities conducted at lDk49 

within the framework of regional subsistence strategies. 

Faunal materials identified include mammal, reptile, and bird remains. Overall 

distributions are provided followed by further discussion of distributions of remains recovered 

from within and outside the shelter drip line. In conclusion, the fauna data collected from this site 

is compared to regional zooarchaeological information and subsistence strategies within the 
Southeast. 
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MISSIONARIES, CHEROKEE REMOVAL, AND THE TRAIL OF 

TEARS. Harry Holstein, Department of Physical and Earth Sciences, 

Jacksonville State University, Jacksonville, Alabama 36265. Gail King, 
Archaeological Resource Laboratory, Jacksonville State University, 

Jacksonville, Alabama 36265. 

Extensive missionary activities (1799-1839) in the Cherokee Nation of Alabama, Georgia, 
and Tennessee greatly facilitated the Cherokee’s adaptation to white society. The missionary 

schools brought literacy, math skills, vocational skills, and an enhancement of personal values, 

in spite of sporadic problems. A fact most often overlooked is the role missionaries played in 

the Cherokee Removal. The main focus of this paper will be on the location of the most 
important missions in the Cherokee Nation, their proximity to the removal stockades, and the 

effects of missionary activities before removal and during the Trail of Tears. 

ARCHAEOLOGY AT THE DAVIS FARM COMPLEX SLAVE CABIN 

SITE, 1CA635: A PRELIMINARY INVESTIGATION. Rebecca Trover, 

Jacksonville State University Archaeological Resource Laboratory, Jacksonville, 

Alabama. 

In 1991, Jacksonville State University field school students held a one-week investigation at the 

location of a former slave cabin (lCa635) situated on the historic Freeman-Christian-Caver-Davis 

plantation in Calhoun County, Alabama. Surface collection and limited excavations revealed 

9000 years of occupation at this site. In early 2005, Jacksonville State University Archaeological 
Resource Laboratory staff conducted an analysis on artifacts recovered from the 1991 

investigations at lCa635. The results of this analysis and the implications the findings may have 

on this endangered property will be addressed in this paper. 

ARCHAEOLOGY OF THE SHELTON MOUND COMPLEX, 1CA637, 

CALHOUN COUNTY, ALABAMA. Harry O. Holstein. Department of Physical 

and Earth Sciences, Jacksonville State University, Jacksonville Alabama. 

The Shelton Mound Complex is an impressive example of Native American stone works that 

occur throughout northeast Alabama and the eastern United States. This site consists of over 

thirty indigenous stone mounds loosely piled in conical shapes and fourteen loosely piled lineal 

stone walls which straddle the eastern steep slope of Choccolocco Mountain overlooking White’s 

Gap in eastern Calhoun County. Jacksonville State University researchers believe these stone 

monuments were constructed along the mountain slopes and ridge tops in northern Alabama 
during the prehistoric Woodland period as sacred reminders of loved ones and events that 

occurred in the lives of the Native American peoples who resided in the villages and towns in the 
valleys below. 
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THE MAYAS OF GUATEMALA: AN ANCIENT PEOPLE IN THE 
MODERN WORLD. James Sewastvnowicz, Dept, of Physical and Earth 
Sciences, Jacksonville State Univ., Jacksonville, AL 36265 

The Mayas have long been renowned for the tenacity with which they have clung to 

their traditional culture in the face of the severest forms of repression, including most 

recently the genocide inflicted on them during Guatemala’s just-ended civil war, and the 
ongoing Zapatista uprising in Chiapas, Mexico. Yet exactly what constitutes the 

“traditional” in Maya culture? And exactly why have the Maya persisted to the present 

whereas most other Central American indigenous groups have all but disappeared? This 

paper aims to address these and related issues by sharing insights gained by the author 

during participation in a month-long Fulbright seminar in Guatemala. 

HUMAN OSTEOLOGY STUDIES AT THE HAMMONDS, 1DK71, FORT 
PAYNE, ALABAMA. M. Cassandra Hill. Archaeological Resource Laboratory, 
Jacksonville State University, Jacksonville, AL 36265 

Over five years of fieldwork have been devoted to the excavation of the Hammonds site in 

Fort Payne, AL. Intensive laboratory analyses by numerous specialists currently are underway. 

The site appears to have been a “special place” mortuary facility that was utilized for several 

thousand years. As such, it is among the most significant sites excavated in the Southeast in the 

last fifty years. This presentation highlights the discoveries from the analysis of human remains, 

as well as significant observations concerning the site itself. 

BIOETHICS AND HISTORY & PHILOSOPHY OF SCIENCE 

DEADLY SCIENCE, Gerard Elfstrom, Department of Philosophy, 6080 Haley, Center, 

Auburn University, Auburn, AL 36849-5210 

Bill Joy is among the most distinguished software engineers in the United States and is one 

of the founders of Sun Microsystems. He caused a considerable stir several years ago when he 

argued that certain types of scientific research should not be performed because it would bring 

enormous risk to humanity. His presentation sparked considerable interest and a great volume of 

critical, sometimes outraged, literature. However, so far as I am able to discover, no one has 

sought to work his arguments out in detail and analyze them. I propose to do so here. Whether or 

not Joy’s arguments convince, they raise important and intriguing issues. 
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FROM ONE CODE TO ANOTHER: METAPHORS AND CHANGE IN 

GENETIC RESEARCH. Michelle Sidler. Dept, of English, Auburn Univ., Auburn 

University, AL 36849 

Many scientists and historians argue that biology has entered the postgenomic era, a term 

which obviously celebrates the completion of the human genome map, but also signals the field’s 

new approach to heredity, one that looks beyond DNA for answers to questions of life and 

heredity. This presentation overviews the 20th century legacy of DNA’s “genetic code” metaphor, 

including the rhetorical power this term held for most of the twentieth century and how 

postgenomic sciences is now reconceiving that metaphor. Simultaneously, this paper will 

overview recent discussions of metaphor, both within the rhetoric of science and from scholars in 

other areas, using these theories to illuminate the rhetorical import of the current debate about the 

genetic code. Finally, this presentation will explain a “rhetoric of cells” which is emerging in 

postgenomic biology. The meaning of this phrase is twofold. First, it designates a rhetorical 

awareness among scientists, particularly scientists’ understanding of Kuhnian paradigms and the 

functionality of metaphor. These rhetorical substrates provide strong persuasive strategies to 
biologists attempting to overturn the twentieth century paradigm of the genetic code and replace it 

with a paradigm which is aware of cellular connectivity and interaction. Second, new metaphors 

employed by biologists often highlight the entirety of cellular life rather than specific workings of 

DNA, exploring the communicative, nuanced, interactive—even rhetorical—features of 

biological processes. 

EARLY ADVENTURES WITH MARIHUANA, Norman J. Doorenbos, Department 
of Pharmacal Sciences, School of Pharmacy, Auburn University, Auburn, AL 36849. 

The N.I.H. marihuana studies at the University of Mississippi were begun in 
February 1968 although funding was delayed until July 1. Early experiences included 
searches for information, research contacts, cultivation sites, seed varieties, and slag, 
as well as gardening, harvesting, storage, and security equipment and supplies. 

Experiences with cattle and goats on open range, a wild boar, determined thieves, 
uninformed colleagues, police, postal authorities, the Bureau of Narcotics and 
Dangerous Drugs, W.H.O. and N..I.H. will be shared. Tea, giant ragweed, castor bean, 
prison, Iowa, Missouri, Minnesota, green worm, Panama Red, Acapulco Gold, Greek 
hash, seed, and donkey weed samples each added new dimensions to the project. 

The smoking of hash with an Irish potato pipe will be illustrated. 
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THE BABY DOE REGULATIONS: THE IMPACT OF GOVERNMENTAL 
MANDATES ON PERSONAL AND MEDICAL DECISION-MAKING. Jill Allard Ross. 

School of Nursing, University of Alabama at Birmingham, Birmingham, AL 35294 

In 1983, a mandate from the Reagan Administration’s Department of Health, Education, and 

Welfare lead to the posting of a notice in nurseries and pediatric, maternity, and delivery wards of 

hospitals throughout the United States. It stated that failure to feed and care for handicapped 

infants was unlawful, and provided a hotline phone number for confidential tips regarding 
suspected violations of this directive. This posting created turmoil and invited intrusion by non- 

involved parties into a painful and difficult decision-making process that had previously been 

within the realm of physicians and the parents of affected newborns. This directive allowed a 

Vermont attorney to apply to a state New York court to challenge the parental decision about how 

to treat their child who was bom with multiple congenital anomalies. The parents had opted for a 

conservative medical approach rather than a more aggressive surgery to treat the newborn’s spina 
bifida. Through an historical perspective, this presentation will analyze the evolution through the 

courts of what became known as “The Baby Doe Regulations.” The impact on parental and 

medical decision-making for babies born with special needs will be discussed and implications 
for future regulation will be considered. 

TRANSCENDING WITHOUT CONTRADICTING THE REAL: A MODEL 

FOR COMBINING SCIENTIFIC FACT WITH ETHICAL VALUE. Leonard W. 

Ortmann, Dept, of Philosophy and the Tuskegee National Bioethics Center, Tuskegee Univ., 

Tuskegee, AL, 36088. 

The fact/value dichotomy is a cornerstone of modern science. According to this model, science 

is an objective, empirical enterprise whose results must be replicable and revisable in the light of 

advances in knowledge. Science’s self-criticism prunes theories that venture beyond the facts and 

make scientists reluctant to speculate in general or talk about moral concerns in particular. Moral 

oughts, it is held, cannot be derived from scientific knowledge of what is. Values, on this view, 

have an extra-scientific source, be it in religion, ethics, or human nature. Social constructionists 

and postmodernists have criticized this model, arguing that values inform science at every level, 

that its value-free neutrality is a myth. While accepting this point of criticism, I maintain that a 

model for integrating facts and values is needed. I will present such a model based on the views 

of a German philosopher of science, Friedrich Albert Lange, who anticipated by a century Kuhn’s 

theory of how paradigm shifts occur in science. Lange’s views show how imagination works in 

the creation of both scientific theories and higher values. According to Lange, while science must 

rigorously limit theories to the realm of empirical fact, humanistic disciplines should, while not 

contradicting the facts, go beyond them in order to integrate specialized scientific knowledge with 

wider realms of knowledge, other spheres of human life, and our highest ethical values. Lange’s 

views provide a basis, I suggest, for developing a bioethical model of how to create new values 

and ethically respond to biotechnologies and the growing scientific understanding of human 

nature. 
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CHOICE-MAKING AS A CRITERION FOR PERSONHOOD: RESPONSE TO 
CRITICISM. James T. Bradley, Department of Biological Sciences, Auburn University, 
Auburn, AL 36849. 

A capacity for moral choice-making was suggested as a criterion for conferring the 
dignity of personhood to some human beings (Bradley, JAAS 76:123, 2004). It was 
lurther suggested that with personhood comes the right to continued existence. By this 
criterion, human blastocysts are not persons; therefore, it was argued that human 
embryonic stem cell research and use do not violate the dignity of personhood. Three 
criticisms can be leveled at this analysis: (1) since a choice-making capacity is acquired 
gradually between 5 weeks of prenatal and 10 years of postnatal development, using this 
criterion must involve an argument from potential if we are to consider human beings less 
under 10 years old persons; (2) selecting choice-making as a criterion for personhood 
assumes free will, a difficult concept to demonstrate; and (3) using choice-making capacity 
as the criterion to determine which human beings ought to receive the protection of 
personhood encounters the “is-ought” gap of David Hume (A Treatise of Human Nature, 
1739-40) and the related “naturalistic fallacy” of G.E. Moore (Princcipia Ethica, 1903). 
This paper addresses criticism (3) and counters it by arguing that humankind’s choice¬ 
making capacity is a need intrinsic to human nature (Gewirth, 1978), an institutionalized 
fact (Searle, 1969), and carries with it a “gap-induced moral requiredness” (Dyck, 1978). 
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INSTRUCTIONS TO AUTHORS 

Editorial Policy: Publication of the Journal of the Alabama Academy of Science is 

restricted to members. Membership application forms can be obtained on the 

Academy’s web site: www.alabamaacademyofscience.org. Subject matter should 

address original research in one of the discipline sections of the Academy: Biological 

Sciences; Chemistry; Geology: Forestry, Geography, Conservation, and Planning; 

Physics and Mathematics; Industry and Economics, Science Education; Social 

Sciences; Health Sciences; Engineering and Computer Science; and Anthropology. 

Timely review articles of exceptional quality and general readership interest will also 

be considered. Invited articles dealing with Science Activities in Alabama are 

occasionally published. Book reviews of Alabama authors are also solicited. 

Submission of an article for publication in the implies that it has not been published 

previously and that it not currently being considered for publication elsewhere. Each 

manuscript will receive at least two simultaneous peer reviews. 

Submission: Submit an original and two copies to the editor. Papers which are unrea¬ 

sonably long and verbose, such as uncut theses, will be returned. The title page should 

contain the author’s name, affiliation, and address, including zip code. The editor may 

request that manuscripts be submitted on a diskette upon their revision or acceptance. 

Manuscripts: Consult recent issues of the Journal for format. Double-space 

manuscripts throughout, allowing 1-inch margins. Number all pages. An abstract not 

exceeding 200 words will be published if the author so desires. Use heading and 

subdivisions where necessary for clarity. Common headings are: Introduction 

(including literature review), Procedures (or Materials and Methods), Results, 

Discussion, and Literature Cited. Other formats may be more appropriate for certain 

subject matter areas. Headings should be in all caps and centered on the typed page; 

sub-headings should be italicized (underlined) and placed at the margin. Skip footnote 

number(s) if one or more authors must have their present address footnoted. 

Illustrations: Submit original inked drawings (graphs and diagrams) or clear black and 

white glossy photographs. Width must not exceed 15 cm and height must not exceed 

20 cm. Illustrations not conforming to these dimensions will be returned to the author. 

Use lettering that will still be legible after a 30% reduction. Designate all illustrations 

as figures, number consecutively, and cite all figures in the text. Type figure captions 

on a separate sheet of paper. Send two extra sets of illustrations; xeroxed photographs 

are satisfactory for review purposes. 

Tables: Place each table on a separate sheet. Place a table title directly above each 

table. Number tables consecutively. Use symbols or letters, not numerals, for table 

footnotes. Cite all tables in the text. 

Literature Cited: Only references cited in the text should be listed under Literature 

Cited, Do not group references according to source (books, periodicals, newspapers, 

etc.). List in alphabetical order of senior author names. Cite references in the text par¬ 

enthetically by author-date. 
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