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RESEARCH FUNDING (TOTAL $2,552,481) 
$15,000 2019. Global Wildlife Conservation. Rediscovering the critically endangered Syr-Darya 

Shovelnose Sturgeon.  

$10,000 2019. Tennessee Wildlife Resources Agency. Propagation of the Common Logperch as a 

host for endangered mussel larvae.  

$8,420 2019. Tennessee Wildlife Resources Agency. Monitoring for the Laurel Dace. 

$4,417 2019. Tennessee Wildlife Resources Agency. Examining interactions between Laurel 

Dace (Chrosomus saylori) and sunfish 

$12,670 2019. Trout Unlimited. Southern Appalachian Brook Trout propagation for reintroduction 

to Shell Creek. 

$106,851 2019. Private Donation. Microplastic accumulation in fishes of the southeast. 

$1,471. 2019. AZFA-Clark Waldram Conservation Grant. Mayfly propagation for captive 

propagation programs.  

$20,000. 2019. Tennessee Valley Authority. Assessment of genetic diversity within Blotchside 

Logperch.  

$25,000. 2019. Riverview Foundation. Launching Hidden Rivers in the Southeast. 

$11,170. 2018. Trout Unlimited. Propagation of Southern Appalachian Brook Trout for 

Supplemental Reintroduction. 

$1,471. 2018. AZFA Clark Waldram Conservation Grant. Climate Change Impacts on Headwater 

Stream Vertebrates in Southeastern United States 

$1,000.  2018. Hamilton County Health Department. Step 1 Teaching Garden Grants for Sequoyah 

School Garden. 

$41,000. 2018. Riverview Foundation. River Teachers: Workshops for Educators.  

$1,000.  2018. Tennessee Valley Authority. Youth Freshwater Summit 

$20,000. 2017. Tennessee Valley Authority. Lake Sturgeon Propagation. 

$7,500 2017. Trout Unlimited. Brook Trout Propagation.  

$24,783.  2017. Tennessee Wildlife Resource Agency. Assessment of Percina macrocephala and 

Etheostoma cinereum populations within the Duck River Basin. 

$35,000.  2017. U.S. Fish and Wildlife Service. Status surveys for conservation status of Ashy 

(Etheostoma cinereum) and Redlips (Etheostoma maydeni) Darters.  

$2,000.  2017. Community Foundation of Greater Chattanooga. Pollinator garden for Sequoyah 

High School. 

$1,445.  2017. AZFA -Clark Waldram Conservation Grant. Winners or Losers: Determining how 

climate change impacts species interactions among climate-restricted stream 

salamanders. 

$12,000.  2016. U.S. Fish and Wildlife Service. Population genetics of the endangered Cumberland 

Darter (Etheostoma susanae). 

$4,961.  2016. Columbus Zoo Conservation Grant. "Movement Ecology of Juvenile Alligator 

Snapping Turtles to Determine Conservation Value of Sites in West Tennessee for 

Future Release of Propagated Individuals. 

$19,895. 2016. U.S. Department of Interior – Fish and Wildlife Service. Monitoring program and 

propagation protocols for the Laurel Dace Chrosomus saylori. 



$40,000. 2016. U.S. Department of Interior – Fish and Wildlife Service. Status surveys for six 

federally listed upland species of Mobile Basin fishes. 

$630.  2016. U.S. Department of Interior – Fish and Wildlife Service. Relative abundance survey 

of the endangered Watercress Darter, Etheostoma nuchale, in Watercress Darter NWR. 

$1,500.  2016. AZFA Clark Waldram Conservation Grant. Amphibian conservation: understanding 

the effects of invasive species on native amphibians in headwater streams. 

$5,000.  2015. U.S. Department of Interior – Fish and Wildlife Service. Comparing the genetics of 

Alabama Cave Shrimp (Palaemonias alabamae) from Shelta Cave to population from 

Bobcat, Hering/Glover/Brazelton, and Muddy caves, Alabama 

$112,078. 2015. Institute for Museum and Library Services. Freshwater Information Network. 

$138,691. 2015. National Fish and Wildlife Foundation. Southeastern Conservation Analysis. 

$7,000.  2015. Trout Unlimited. Assortative mating in Southern Appalachian Brook Trout: Are 

multiple source populations helpful or harmful for Brook Trout reintroduction? 

$83,790.  2015. Tennessee Wildlife Resources Agency. Range and Distribution of Alligator 

Snapping Turtles. 

$2,500.  2015. Norcross Wildlife Foundation.  Environmental Monitoring with Fine-Scale GPS 

    Equipment.  

$1,600.   2014. AZFA Clark Waldram Conservation Grant . Amphibian conservation:  

    Understanding Mudpuppy Tolerance and Behavior.  

$17,749.   2014. AZA Conservation Grants Fund. Above the Surface: Lifting Lake Sturgeon 

    into Public View. 

$1,200.  2014. U.S. Department of Interior – Fish and Wildlife Service. Survey for Rush 

   Darters (Etheostoma phytophilum) and Vermilion Darters (E. chermocki) in  

   an unnamed tributary to Turkey Creek, Jefferson County, Alabama. 

$1,000,000.  2014. Lyndhurst Foundation.  Conservation Capital: Tennessee Aquarium 

    Conservation Institute Facility. 

$500,000.   2014. Benwood Foundation.  Conservation Capital: Tennessee Aquarium 

    Conservation Institute Facility. 

$8,500.   2013. Lyndhurst Foundation.  Conservation Leadership in Action Week. 

$1,650.   2013. AZFA Clark Waldram Conservation Grant. Lake Sturgeon Recirculating 

    System at the Tennessee Aquarium. 

$1,500.   2012. AZFA Clark Waldram Conservation Grant. Greenhouse Improvements  

    for Imperiled Species Holding Space. 

$31,140.   2012. National Fish and Wildlife Federation.  Southern Appalachian Brook Trout 

    Recovery Program. 

$17,640.   2012. U.S. Fish and Wildlife Service.  Survey and Monitoring for the Barrens 

    Topminnow, Fundulus julisia, in central Tennessee. 

$17,888.   2012. Tennessee Wildlife Resources Agency.  Status, distribution, and recovery 

    plans for the Laurel Dace, Chrosomus saylori, and Chucky Madtom, Noturus 

    crypticus.  

$25,000.   2010. U.S. Fish and Wildlife Service.  Conservation Planning for Imperiled Fishes of 

   the Mobile Basin and Cumberlandian Region. 

$15,970.   2009. Tallassee Fund.  Reintroduction of hellbenders (Cryptobranchus 

    alleganiensis) into the Little Tennessee River. 

$2,140.   2009. World Wildlife Fund. Emory River Fish Community Health.   

$1,850.   2009. World Wildlife Fund. Identifying Priority Rivers for Fishes. 

$14,500.   2009. National Fish and Wildlife Foundation Five Star Restoration.  Colvard 

    Spring habitat restoration.  

$50,000.   2009. U.S. Fish and Wildlife Service. Preventing Extinction: Conasauga Logperch. 



$26,000.   2009. Lyndhurst Foundation. Gauging the Long-term Impact of the Coal Ash Spill at  

    Kingston.  

$5,000.   2008. World Wildlife Fund.  Desperate Dozen: Southeastern Fishes on the 

    Brink.  

$3,400.    2007. Norcross Wildlife Foundation.  Strategic Planning for the Tennessee 

    Aquarium Research Institute.  

$20,791.   2007. Association of Zoos and Aquariums.  Correlations between genetic  

    diversity and species diversity in the ichthyofauna of the Tennessee River.  

$9,720.   2007. World Wildlife Fund.  Captive Propagation and Reintroduction 

    Workshop at the 2007 Southeastern Fishes Council.  

$1,000.   2007. North American Native Fishes Association. Conservation genetics and 

    larval biology of Popeye Shiner, a rare fish in a fragmented ecosystem.  

 

PUBLICATIONS  

Harris, M.H., Womble, K.I., and Alford, B. 2020. Size-specific Advantage in Shelter Competition 

between the Mountain Madtom and Crayfishes. Journal of Fish and Wildlife Management. 

Womble, K.I., Dinkins, G.R., Alford, B., and Harris, M.H. 2019. New species distribution record 

for Simpsonaias ambigua (Say) (Salamander Mussel: Bivalia: Unionidae) in the Harpeth 

River, Tennessee. Southeastern Naturalist. 

Ennen, J.R., M. Agha, S.C. Sweat, W. Matamoros, J.E. Lovich, A.G.J. Rhodin, J.B. Iverson and 

C.W. Hoagstrom. 2019. Turtle biogeography: Global regionalization and conservation 

priorities Biological Conservation. 

Huntsman, B.M., M.P. Venarsky, F. Abadi, A.D. Huryn, B.R. Kuhajda, C.L. Cox, and J.P. 

Benstead. 2019. Evolutionary history and sex are significant drivers of crayfish demography 

in resource-limited cave ecosystems. Evolutionary Ecology.  

Fluker, B.L., K.D. Jones, and B.R. Kuhajda. 2019. Genetic structure and diversity of the Blueface 

Darter Etheostoma cyanoprosopum, a microendemic freshwater fish in the southeastern USA. 

Endangered Species Research 40:133-147. 

Cronnon, C.T., M. Harris, B. Kuhajda, and H. Klug. 2019. Behavior of Chrosomus saylori (Laurel 

Dace) during the breeding season. Southeastern Naturalist 18(3):373-380.  

Jordan, G.R., E.J. Heist, B.R. Kuhajda, G.R. Moyer, P. Hartfield, and M.S. Piteo. 2019. 

Morphological identification overestimates the number of Pallid Sturgeon in the lower 

Mississippi River due to extensive introgressive hybridization. Transactions of the American 

Fisheries Society 148:1004-1023. 

Elkins, D, S. Sweat, B. Kuhajda, A. George, S. Wenger. 2019. Illuminating hotspots of imperiled 

aquatic biodiversity in the southeastern US. Global Ecology and Conservation 19:e00654.  

Jones, K.D., M. Sandel, B.R. Kuhajda. 2019. Complete mitochondrial genome for the Mobile River 

Basin endemic Coal Darter, Percina brevicauda (Perciformes, Percidae). Mitochondrial DNA 

Part B. 4(1):2013-2032. 

Ennen, J.R., M.L. Hoffacker, W. Selman, C. Murray, J. Godwin, and M. Agha. 2019. The 

importance of environmental conditions on body size and shape morphology of a freshwater 

vertebrate. Copeia 107:550-559 

George, A.L., J.R. Ennen, and B.R. Kuhajda. 2019. Protecting an underwater rainforest: 

Freshwater science in the southeastern United States. In: Scientific Foundations of Zoos and 

Aquariums: Their Role in Conservation and Research, edited by A.B. Kaufman, M.J. 

Bashaw, and T.L. Maple. Cambridge University Press, Cambridge, UK, Pg. 64-90. 



Lovich, J.E., M. Agha, J.R. Ennen, T.R. Arundel, and M. Austin. 2018. Agassiz’s desert tortoise 

(Gopherus agassizii) activity areas are little-changed after wind turbine-induced fires in 

California. International Journal of Wildland Fire 27:851-856. 

Farnsley, S. B.R. Kuhajda, A.L. George, and H. Klug. 2018. Learning to overcome a lack of 

evolutionary history: can an endangered fish learn to fear an introduced predator? Frontiers in 

Ecology and Evolution 6(214):1-7. 

Rhodin, A.G.J., C.B. Stanford, P.P. van Dijk, C. Eisemberg, L. Luiselli, R.A. Mittermeier, R. 

Hudson, B.D. Horne, E.V. Goode, G. Kuchling, A. Walde, E.H.W. Baard, K.H. Berry, A. 

Bertolero, T.E.G. Blanck, R. Bour, K.A. Buhlmann, L.J. Cayot, S. Collett, A. Currylow, I. 

Das, T. Diagne, J.R. Ennen, G. Ferero-Medina, M.G. Frankel. U. Fritz, G. Garcia, J.W. 

Gibbons, P.M. Gibbons, G. Shiping, J. Guntoro, M.D. Hofmeyr, J.B. Iverson, A.R. Kiester, 

M. Lau, D.P. Lawson. J.E. Lovich, E.O. Moll, V.P. Paez, R. Palomo-Ramos, K. Platt, S.G 

Platt, P.C.H. Pritchard, H.R. Quinn, S.C. Rahman, S. R. Randrianjafizanaka, J. Schaffer, W. 

Selman, H.B. Shaffer, D.S.K. Sharma, S. Haitao, S. Singh, R. Spencer, K. Stannard, S. 

Sutcliffe, S. Thomson, and R.C. Vogt. 2018. Global conservation status of turtles and 

tortoises (Order Testudines). Chelonian Conservation and Biology 17:135-161. 

Lovich, J.E., J.R. Ennen, M. Agha, and J.W. Gibbons. 2018. Where have all the turtles gone, and 

why does it matter? BioScience 68(10): 771-781. 

Hoffacker, M.L., K.K. Cecala, J.R. Ennen, S. M. Mitchell, and J.M. Davenport. 2018. Interspecific 

interactions are conditional on temperature in an Appalachian stream salamander community. 

Oecologia 188(2): 623-631. 

Aburto-Oropeza, O., A.F. Johnson, M. Agha, E.B. Allen, M.F. Allen, J.A. González, D.M.A. 

Moreno, R. Beas-Luna, S. Butterfield, G. Caetano, J.E. Caselle, G.C. Gaytán, M.C.N. 

Castorani, L.A. Cat, K. Cavanaugh, J.Q. Chambers, R.D. Cooper, N.A. Dalmau, T. Dawson, 

A.D. de la Vega Pérez, J.F.C. DiMento, S.D. Guerrero, M. Edwards, J.R. Ennen, H. Estrada-

Medina, N. Fierro-Estrada, H. Gadsden, P. Galina-Tessaro, P.M. Gibbons, E.V. Goode, M.E. 

Gorris, T. Harmon, S. Hecht, M.A.H. Fragoso, A. Hernandez-Solano, D. Hernandez-Cortes, 

G. Hernandez-Carmona, S. Hillard, R. B. Huey, M.B. Hufford, G.D. Jenerette, J. Jimenez-

Osornia, K.J. Lopez-Nava, R.A.L. Resendiz, H.M. Leslie, A. Lopez-Feldman, V.H. Luja, 

N.M. Mendez. W.J. Mautz, J. Medellin-Azuara, C. Melendez-Torres, F.R. Mendez de la 

Cruz, F. Micheli, D.B. Miles, G. Montagner, G. Montano-Moctezuma, J. Muller, P. Oliva, 

J.A.O. Alvarez, J.P. Ortiz-Partida, J. Palleiro-Mayar, V.H.P. Figueroa, P.E. Parnell, P. 

Raimondi, A. Ramirez-Valdez, J.T. Randerson, D.C. Reed, M. Riquelme, T.R. Torres, P.C. 

Rosen, J. Ross-Ibarra, V. Sanchez-Cordero, S. Sandoval-Solis, J. C. Santos, R. Sawers, B. 

Sinervo, J. W. Sites Jr. O. Sosa-Nishizaki, T. Stanton, J.R. Stapp, J.A.E. Stewart, J. Torre, G. 

Torres-Moye, K.K. Treseder, J. Valdez-Villavicencio, F.I.V. Jimenez, M. Vaughn. L. 

Welton, M.F. Westphal, G. Woolrich-Pina, A. Yunez-Naude, J.A. Zertuche-Gonzalez, J.E. 

Taylor. 2018. Harnessing cross-border resources to confront climate change. Environmental 

Science and Policy 87:128-132. 

Lovich, J.E., S.R. Puffer, M. Agha, J.R. Ennen, K. Meyer-Wilkins, L.A. Tennant, A.L. Smith, and 

M.S. Vamstad. 2018. Reproductive output and clutch phenology of female Agassiz’s Desert 

Tortoises (Gopherus agassizii) in the Sonoran Desert Region of Joshua Tree National Park. 

Current Herpetology 37:1–18. 

Agha, M., J.R. Ennen, J. Nowakowski, J.E. Lovich, S.C. Sweat, and B.D. Todd. 2018. 

Macroecological patterns of sexual size dimorphism in turtles of the world. Journal of 

Evolutionary Biology. 31(3): 336-345.  

Agha, M., J.R. Ennen, D. Bower, J. Nowakowski, S.C. Sweat, and B.D. Todd. 2018. A global 

review of freshwater turtles in brackish water ecosystems. Biological Reviews 93:1634-1648. 



Lovich, J.E., S.R. Puffer, M. Agha, J.R. Ennen, K. Meyer-Wilkins, L.A. Tennant, A.L. Smith, and 

M.S. Vamstad. 2018. Reproductive output and clutch phenology of female Agassiz’s Desert 

Tortoises (Gopherus agassizii) in the Sonoran Desert Region of Joshua Tree National Park. 

Current Herpetology 37:1–18.  

Gaillard, D., J.R. Ennen, B.R. Kreiser, C.P. Qualls, S.C. Sweat, R. Birkhead, T.D. Tuberville, M. 

Aresco, E. McCoy, H. Mushinsky, and T.W. Hentges. 2017. Range-wide and regional 

patterns of population structure and genetic diversity in the gopher tortoises (Gopherus 

polyphemus). Journal of Fish and Wildlife Management. 8(2):497-512. 

Ennen, J.R., W.A. Matamoros, J.E. Lovich, S.C. Hazzard, M. Agha, and C.W. Hoagstrom. 2017. 

Hierarchical, quantitative biogeographic provinces for all North American turtles and their 

contributions to the biogeography of turtles and the continent. Herpetological Monographs. 

31:114-140. 

Hurt, C., B. Kuhajda, A. Harman, N. Ellis, and M. Nalan. 2017. Genetic diversity and population 

structure in the Barrens Topminnow (Fundulus julisia): implications for conservation and 

management of a critically endangered species. Conservation Genetics. 18(6):1347-1358. 

Lovich, J.E. and J.R. Ennen. 2017. Reptiles and Amphibians. In Perrow, M. (ed.) Wildlife and Wind 

Farms, Conflict and Solutions, Volume 1. Pelagic Publishing, Exeter, UK. (Cover photo of 

Volume 2 was taken by J.R. Ennen)  

Mitchell, S.M., J.R. Ennen, K.K. Cecala, and J.M. Davenport. 2017. Ex-situ Pit-tag retention study 

in two Desmognathus species. Herpetological Review. 48:313-315. 

Agha, M., A.L. Smith, J.E. Lovich, D. Delaney, J.R. Ennen, J. Briggs, L.J. Fleckenstein, L.A. 

Tennant, S.R. Puffer, A. Walde, T.R. Arundel, S.J. Price, and B.D. Todd. 2017. Visitation 

and interactions of mesocarnivores at desert tortoise burrows in a utility-scale wind energy 

landscape. Journal of Wildlife Management. 81:1117-1124. 

Cecala, K.K., J. Davenport, J.R. Ennen, and W. Fields. 2017. Amphibians and Reptiles. In Hauer, 

F.R. and G.A. Lamberti (eds) Methods in Stream Ecology 3rd Edition.  

Ennen, J.R., J.E. Lovich, R.C. Averill-Murray, C. Yackulic, M. Agha, C. Loughran, L. Tennant, and 

B. Sinervo. 2017. The evolution of different maternal investment strategies in two closely 

related desert vertebrates. Ecology and Evolution. 7(3):177-3189. 

Lovich, J.E., R.C. Averill-Murray, M. Agha, J.R. Ennen, and M. Austin. 2017. Variation in annual 

clutch phenology of Sonoran desert tortoises (Gopherus morafkai) in Central Arizona. 

Herpetologica. 73(4):313-322. 

Liles, L.A., K.K. Cecala, J.R. Ennen, and J.M. Davenport. 2017. Elevated temperatures alter body 

condition and competitive outcomes in Appalachian salamanders. Animal Conservation. 

20(6):502-510.  

Sweat, S.C., S. Mutiti, C.E. Skelton. 2017. Application of hydrogeophysical techniques to study the 

distribution of a burrowing crayfish in a wetland. Wetlands Ecology and Management. 25(2): 

149-158. 

Kuhajda, B.R., and S.J. Rider. 2016. Status of the imperiled Alabama Sturgeon (Scaphirhynchus 

suttkusi Williams and Clemmer, 1991). Journal of Applied Ichthyology. 32 (S1):15-29.  

Niemiller, M.L. K.S. Zigler, P.B. Hart, B.R. Kuhajda, J.W. Armbruster, B.N. Ayala, and A.S. 

Engel. 2016. First definitive record of a stygobiotic fish (Percopsiformes, Amblyopsidae, 

Typhlichthys) from the Appalachians karst region in the eastern United States. Subterranean 

Biology. 20:39-50.  

Duncan, R.S., B.R. Kuhajda, C.A. Hodges, and A.L. Messenger. 2016. Population structure and 

habitat use of the endangered Watercress Darter. Journal of Fish and Wildlife Management. 

7:499-508. 



Farnsley, S, B.R. Kuhajda, A.L. George, and H. Klug. 2016. Fundulus catenatus (Northern 

Studfish) response to the potential alarm cue chondroitin sulfate. Southeastern Naturalist. 

15:523-533. 

Ennen, J.R., J.M. Davenport, and K.F. Alford. 2016. Evidence for asymmetric competition among 

headwater stream vertebrates. Hydrobiologia. 772:207-213. 

Ennen, J.R., M. Agha, W. Matamoros, S.C. Hazzard, and J.E. Lovich. 2016. Using climate, energy, 

and spatial-based hypotheses to interpret macroecological patterns of North America 

chelonians. Canadian Journal of Zoology. 94:453-461.  

Ennen, J.R., J. Godwin, J.E. Lovich, B.R. Kreiser, B. Folt, S.C. Hazzard. 2016. Interdrainage 

morphological and genetic differences in the Escambia Map Turtle, Graptemys ernsti. 

Herpetological Conservation and Biology. 11(1):122-131. 

Bennett, M.G., J.H. Howell, B.R. Kuhajda, and P.L. Freeman. 2015. New upstream records for 

fishes following dam removal in the Cahaba River, Alabama. Southeastern Fishes Council 

Proceedings. 55:51-61. 

Moyer, G. R., George, A.L., P. Rakes, J.R. Shute, A. S. Williams. 2015. Assessment of genetic 

diversity and hybridization for the endangered Conasauga Logperch (Percina jenkinsi). 

Southeastern Fishes Council Proceedings. No. 55.  

Powers, S.L., S.E. Ahlbrand, B.R. Kuhajda, and K.E. West. 2015. Testing for genetic divergence 

within and among isolated populations of a threatened species in Georgia and Alabama, 

Percina aurolineata (Percidae; Goldline Darter). Southeastern Naturalist. 14:675-684. 

Ennen, J.R., P.V. Lindeman, and J.E. Lovich. 2015. Intersexual allometry differences and 

ontogenetic shifts of coloration patterns in two aquatic turtles, Graptemys oculifera and 

Graptemys flavimaculata. Ecology and Evolution. 5:2296-2305. 

Lovich, J.E., J.R. Ennen, C.B. Yackulic, K. Meyer, M. Agha, C. Loughran, C. Bjurlin, M. Austin, 

and S. Madrak. 2015. Not putting all their eggs in one basket: bet-hedging despite 

extraordinary annual reproductive output of desert tortoises. Biological Journal of the 

Linnean Society. 115: 399-410. 
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Briggs, K. Meyer, C. Bjurlin, M. Austin, S. Madrak, L. Tennant, and S. Price. 2015. Turbines 

and terrestrial vertebrates: variation in tortoise survivorship between wind energy facility and 

an adjacent undisturbed wildland area in the desert southwest (USA). Journal of 

Environmental Management. 56(2):332-341. 

Agha, M.A., M.O. Murphy, J.E. Lovich, J.R. Ennen, C.R. Oldham, K. Meyers-Wilkins, C. Bjurlin, 

M. Austin, S. Madrak, C. Loughran, L. Tennant, and S.J. Price. 2015. The effect of research 

activities and winter precipitation on defensive voiding behavior of Agassiz's desert tortoise 

(Gopherus agassizii). Wildlife Research. 41:641-649 

Agha, M., B. Augustine, J.E. Lovich, B. Sinervo, D. Delaney, M.O. Murphy, J.R. Ennen, R. 

Cooper, and S.J. Cooper. 2015. Using motion-sensor camera technology to infer 

seasonal activity and thermal niche of the desert tortoise (Gopherus agassizii). 

Journal of Thermal Biology. 49-50:119-126. 
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(eds.), John Hopkins University Press, Baltimore, MD. 
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