
I have participated in numerous research projects during my undergraduate and graduate careers including: 1) examining the effect of temperature, salinity, and depth on species (Croaker, Micropogonias undulates, Spot, Leostomus xanthurus, White Shrimp, Litopenaeus setiferus, and Blue Crab, Callinectes sapidus) composition, 2) investigating retinal development and population structure in freshwater lampreys, and 3) measuring the feeding kinematics of juvenile bluegill sunfish.  The first of these projects was conducted while I was an undergraduate at the Gulf Coast Research Lab (GCRL) located in Ocean Springs Mississippi.  While taking classes at GCRL, I participated in studies investigating how the distribution of both pelagic and benthic organisms is affected by temperature, salinity, and depth gradients in the Mississippi Sound estuary system.    Our findings showed that species richness and abundance were greatly affected by temperature, salinity, and depth.  This project had implications for the shrimping industry, which is a major fishery in the Mississippi Sound.  Shrimp tended to prefer a very narrow temperature, salinity, and depth regime.  Unlike my other experiences, this project involved as many as 25 people at a time.  I was not the primary researcher in this project but instead was a member of a large team of students.  This research was integral to my development as a scientist in that it provided me the opportunity to be involved in data collection, data analysis, literature searches, and manuscript preparation.  This research experience taught me how to work with multiple researchers, how to reconcile opinions different from my own, and prepared me for conducting independent research.

 I conducted the study on retinal development of the least brook lamprey during my undergraduate education as a part of my academic distinction project.  I collected larval lampreys (Lampetra aepyptra) using backpack electrofishing and examined the development of the retina in different size classes using histological sectioning and staining.  This project was conducted under the supervision of Dr. Rex Meade Strange at Southeast Missouri State University.  The goal was to investigate the changes in retinal structure through ontogeny including larval metamorphosis.  Lamprey’s display a type of retinal development that is uncommon to other vertebrates.  A small area of the retina differentiates very early in development into an area containing fully differentiated rods, cones, and bipolar cells known as retina A.  It is unknown if this area of differentiated retinal cells is functional (i.e. has projections through the optic disc to the brain).  My findings indicated that a small area of the retina is fully differentiated early in development.  However, this region of differentiated cells has no projections through the optic disc until just prior to metamorphosis and therefore remained non-functional throughout much of the larval life.  Due to the uniqueness of lamprey development and their ancestral placement among vertebrates, this research has implications for the understanding of sensory development in lower vertebrates.  I was the sole researcher involved in this project and conducted all of the background research, preservation, sectioning, staining, and manuscript preparation; however I utilized my lab mates and major professor for advice and technical assistance.  While conducting this research as an undergraduate student, I learned that successful and relevant research requires a considerable amount of time and energy.  This research is currently being prepared for publication in Environmental Biology of Fishes and Proceedings of the Missouri Academy of Sciences.

The third, most recent, research activity was conducted at the University of South Florida during the first semester of my graduate career.  I investigated the feeding kinematics of juvenile bluegill sunfish (Lepomis macrochirus) using high speed videography.  The goal of this research was to compare the movements of the bony elements involved in feeding in juvenile sunfish to those reported in the literature for adult sunfish.  This goal is based on the hypothesis that as fish size increases through ontogeny, the speed of the movements associated with feeding decrease.  This research was conducted under the supervision of Dr. Philip J. Motta as part of an ichthyology class project.  I again worked alone during this project and utilized others for help involving experimental procedures.  My results showed that juvenile fish fed with faster kinematic movements that adult fish. It remains to be seen if the differences in bluegill feeding between juveniles and adults are due to behavioral, physiological, or anatomical constraints.  The primary lesson that I learned from this research is that working with live animals requires considerably more effort than working with preserved animals.  Furthermore, for this project I was required to submit paperwork to the institution’s animal care and use committee for approval.  This is something that I had not been required to do before.  Also, I learned that live animal research requires a lot of patience and perseverance.  I am continuing this project for eventual scientific publication.

My research at the undergraduate level was less involved and easier to conduct than my research at the graduate level.  Also, as an undergraduate the primary reason that I got involved in scientific research was to gain experience and determine if research was something that I wanted to do during my professional career.  However, as a graduate student the primary reason that I got involved in scientific research was because I wanted to answer a specific question.  My undergraduate research changed my thinking toward asking more complex and evolutionary based questions.  As a graduate student, I use the principles that I learned during undergraduate research daily.  I now look for alternative ways of explaining natural processes and strive to increase my knowledge base in an effort to make more accurate predictions about natural phenomena. 
