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Elassoma alabamae (Spring Pygmy Sunfish)

* Twice thought extinct
» 1937 — Discovered at Cave Spring, Lauderdale County
* 1938 — Extirpated due to creation of Pickwick Reservoir
* 1950’s — Discovered at Pryor Branch, Limestone County
* 1960’s — Extirpated at Pryor Branch, Agricultural herbicides
* 1974 — Rediscovered at Moss Spring
* 1984 — Reintroduced to Pryor Branch
* 2005-2011 — ADCNR & USFWS surveys
» 2007/8 — Re-extirpated at Pryor Branch
» 2008 — Volkswagen and Toyota Proposals
» 2009 — Petitioned for ESA protection
* 2013 — Listed as “Threatened”
e 2015 — Discovered at Blackwell Swamp, Wheeler NWR
» 2018 — Mazda/Toyota Announcement
» 2018 — Mazda/Toyota Agreement
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Elassoma alabamae (Spring Pygmy Sunfish)

* Campeloma sp cf. decampi (Slender Campeloma)
* Eurycea sp cf. aquatica (Brownback Salamander)
* Etheostoma Tuscumbia (Tuscumbia Darter)

* Hemitrema flammea (Flame Chub)

* Crangonyx sp. (Amphipod)
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Population Genomics and eDNA

* Noturus munitus (Frecklebelly Madtom)
 Percina brevicauda (Coal Darter)
e Etheostoma trisella (Trispot Darter)

e Sander sp. cf. vitreus (Southern Walleye)




2018 Toyota Agreement

1,100 acres in easement or under care of North
Alabama Land Trust

* Possibly going to Forever Wild program
* S2 million for immediate restoration efforts
* S4 million for long term conservation endowment
* 6 member scientific advisory board

* Diverse strategies in conservation biology....
* Clean water is a strategic approach
* Other approaches can be tactical




Phylogenomics of the Southernmost Sculpins
(Perciformes: Uranidea)
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Southernmost Sculpins

Williams and Robins (1970)
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Southernmost Sculpins

DArTseq — Similar to ddRADseq (but better)
120,000 markers -> 13,000
52 individuals
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Southernmost Sculpins
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Southernmost Sculpins

Uranidea sp. cf. zophera “Black Warrior”




Southernmost Sculpins

Uranidea sp. cf. zophera “Tombigbee”
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The Tennessee and Mobile River Basins represent the two most biodiverse
watersheds in North America, unfortunately, the same rivers are now recognized
for their imperilment, as they are home te a8 number of threatened and
endangered species. Many fish populations of the Mobile River Basin are
recognized as distinct endemic specles Genetic homogenization, therefore,
represents a threat to native biodi ¥ in by the loss of heritabl,
variation. In 1984, with the completion of the Tenn-Tom waterway, the Mobile
and Tennessee River basins united hydrologically, providing an opportunity for
gene flow between fish populations that had been separated for at least 5 million
years. Bxamining mitochondrial DNA variation in the Bullhead Minnow
[Pimephales vigilox) across in the Tennessee River, Mobile River, and neighboring
watersheds along the Gulf Coast we find evidence for distinct native haplogroups
with genetic exchange along the Tenn-Tom waterway.

Background

The Tennessee River is the biggest tributary of the Ohio River, the confluence of
the two is at Paducah, Kentucky. The Tennessee River runs from the northeastern
guarter of Tennessee southward to the Tennessee, Mississippi, Alabama boarder
at Pickwick Dam, then continues eastward toward Decatur and Huntsville,
Alabama, at which point it meanders northeast to Knoxville, Tennessee. The Tenn-
Tom waterway starts just south of luka, M5 in Bay Springs, M5 and flows
southward through Aberdeen and Columbus, M3 at which point it transitions
from Mississippi to Alabama at Aliceville, and continues south to Demopolis, AL
The Tombigbee River continues to Mobile, Al

Pimephales vigilax

The Bullhead Minnow, Fimephales wigilx, is commanly found
i farge rivers, occasionally in lakes, and rarely in small rivers,
they prefer diear water with zand, mud, or fine gravel
substrate. During their spawning season Map-August, the male
selects ide of 3 fallen log,
the hallowed out erevazse of 3 rock, and, in artifical
canditions, pipes, flower pots, and ties. The female will then
Iy her adhesive eggs in the shelter and the male will: ciean,
aerate, and usually continue to guard the nest up I 3 day
after all the esz phales wigilax
been classifie 23 subspecies, morphoiagicsly the breeding
miles have more tubercles, snd *_the degree of expazure of
the jaws._{Cross, 1953]" Geretically there iz 2 5.31%
difference betwesn Fimaphales vigiiax vigilax and Fimaphaies
wigitax perspicuus |Schmidt, 1994).
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Patricia K. Schellhammer* and Michael W. Sandel
The University of West Alabama, Livingston, AL

Finding Localities: The website: http://www fishnat2 net/ was used to find sources whare
Pimephales vigilox had been previously collacted. Google Earth was used to confirm access to
the water, and Google Maps ‘was used to receive directions to the various localities.
Collecting: M""‘ il the hod: -':apm used il and dip netting.
Field The Bullh green/yellow dorsally, and silver
wentrally, Bullheads have a distinct [ateral line, with a well contrasted spot on the dorsal and
caudal fins.

Presenving: To preserving the Bullhead Minnow acetone was used in 50ml tubes._

A Extraction and Sequencing

Ojagen: DNA extraction kit, DNeasy protocol.

PCR: Polymerase Chain Reaction, the mathod used to amplify DNA, GE Healthcare ilustra™
PuReTaq Ready-To-Go™ PCR Beads.

Gel Electrophoresis: DNA samples mixed with loading dye and put into wells to see how long
the DA sequences are.

Spectrophotometry: & machine that assess the concentration of DNA in solution.
EX0SAP-IT: This process i removes the from PCR product.
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An Aquatic Melting Pot: Mapping Genetic Homogenization Among
Fish Populations of the Tenn-Tom Waterway

Results & Discussion
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The Maximum Likelihood phylogeny of COI

haplotypes (above] indicates transfer of

haplotypes from the Tombigbee River

‘Watershed into the Tennessee River. v

The Minimum Spanning Network (right] was

generated with the Pegas package in the R

computing environment. This network indicates
sharing of haplotype “X" among the Tombighee ¥ ]
and Tennessee watersheds.

‘Our results indicate that mitochondrial haplotypes for Pimephales vigilax do
not form a monophyletic clade.

Samples from the Black Warrior River are highly divergent from all
conspecifics.

Some haplotypes from the Tennessee River near the Ten-Tom connection are
also wi

the

We tentatively interpret these results as evidence of gene flow between

Te and River p specifically upstream migration
of Mobile Basin haplotypes into the Tennessee Watershed.

Additicnal population samples and molecular markers are needed to fully
address gene flow fadlitated by the Tenn-Tom Waterway.
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