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Drifting away: A test of the “Outwelling Hypothesis” in the 

Altamaha River Estuary 
Daniel Gleason and Risa Cohen 

Georgia Southern University 

Estuaries are thought to deliver subsidies in the form of 

dissolved and particulate materials to offshore benthic 

habitats, an idea known as the “outwelling hypothesis.” To 

determine if this hypothesis holds for the Altamaha River salt 

marsh estuary in southeast Georgia, we investigated linkages 

between the outflow of this estuary and hard-bottom 

temperate reefs located 5-20 NM off shore. Our tests for 

connectivity consisted of simultaneous release of 1) a 

fluorescent orange/red water tracing dye, Rhodamine WT, [i.e., 

dissolved component] and 2) satellite-enabled drifters [i.e., 

particulate component]. Deployments of dye and drifters were 

completed in May and September of 2014 and 2015, 

corresponding to times of the year when there was high and 

low river discharge, respectively. During the spring deployments the dye and drifters were able 

to escape the southerly flow of the long shore current and were transported west and north. 

For example, in May of 2014 the dye was transported to a reef site 48 km north of the drop 

site in 4 days and the drifters ended up in deep Atlantic waters east of Massachusetts in 92 

days. In contrast, neither the dye nor drifters made it to offshore reefs in September. These 

results suggest that while the conduits exist for the highly heterotrophic reefs off the Georgia 

coast to receive estuarine subsidies, anthropogenic or natural processes that reduce river 

outflow could disrupt these connections.  

 



More About Your Speakers 

Danny Gleason is Director of the Institute for Coastal Plain Science and Professor of Biology at Georgia 

Southern University. He received his B.S. degree in Biology from Furman University in 1980, and M.S. (1984) 

and PhD (1992) degrees from the University of Houston. His masters thesis research was conducted in the salt 

marshes of Galveston Island, TX and focused on the role of marshes in providing food resources to post-larvae 

of commercially important shrimp species. For his PhD, Danny spent 2 years in St. Croix, U.S. Virgin Islands 

studying mechanisms by which Caribbean corals deal with environmental stress. It was during the time in St. 

Croix that he was afforded the opportunity to live underwater for 10 days in the Aquarius Undersea habitat to 

initiate studies of the effects of ultraviolet radiation on coral bleaching. Since arriving in Georgia in 1996, 

Danny has maintained research programs in both tropical and temperate marine ecosystems. His recent work 

on Caribbean reefs has been centered on coral larval behavior and the ability of larvae to repopulate degraded 

reefs. His temperate work has been conducted in and around Gray’s Reef National Marine Sanctuary and is 

directed toward gaining a better understanding of the ecology of the non-mobile invertebrate fauna (e.g., 

corals, sponges, sea squirts) that dominate the hard-bottom reefs. In the classroom, Danny enjoys teaching a 

course in Marine Ecology. He also facilitates the ability of graduate and undergraduate students to enter the 

world of research diving by serving as the Diving Unit Officer at Georgia Southern.  

 

Risa Cohen is a Professor of Biology at Georgia Southern University. She received her B.S. degree in Biology and 

Environmental Studies from Tufts University in 1996, and earned her Ph.D. in Biology from the University of 

California, Los Angeles in 2003. Her Ph.D. research was focused on water quality. She aimed to increase 

understanding of environmental conditions that lead to blooms of macroalgae, and develop a tool to measure 

water quality and allow early detection of eutrophic conditions. After that, she moved to a postdoctoral 

position at San Francisco State University where she investigated the contributions of different primary 

producers in restored vs. natural marshes in the San Francisco Estuary. Since moving to Georgia Southern 

University in 2006, her research is focused on investigating how changes in aquatic environments affect 

organisms, communities, and ecosystems in order to address applied issues, including monitoring, conservation 

and restoration. She conducted projects in coastal systems in Georgia developing salt marsh restoration 

techniques and studying connections between the Altamaha River, southeastern coastal plain and offshore 

systems. Current projects include collaborative efforts studying the Ogeechee River system, and the effects of a 

navigational cut on water quality and phytoplankton abundance in the Satilla River Estuary. Risa teaches 

Aquatic Ecology and Toxicology, and mentors undergraduate and graduate students through the research 

process. 

 

 


