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Genetic Researchers Work to Safeguard Texas Gar, Flounder

AUSTIN, Texas – A new DNA research effort, funded in part by federal conservation grants, is 

underway to ensure that efforts to replenish populations of two of Texas’ popular game fish, 

Alligator Gar and Southern Flounder, are as effective as possible. Both programs rely on DNA 

samples collected from gar and flounder that are caught as part of a routine sampling system that 

is used to estimate the population of each species in different habitats.

The distinctive Alligator Gar — one of the largest freshwater fish species in the world — once 

enjoyed a habitat that stretched from the Ohio and Missouri Rivers to the Gulf of Mexico, and 

along the gulf coast from Florida to Mexico. In the last few decades, however, a triple punch of 

commercial and recreational overfishing, habitat destruction and extermination efforts has 

decimated the gar, reducing the population to a few pockets in coastal drainages along the gulf, 

as well as a few inland pockets in Arkansas, Oklahoma and Texas reservoirs.

The gar have been declared an endangered species in several states, but as federal and state 

efforts to replenish them through stocking programs have kicked into high gear, some 

conservationists have raised concerns that, as isolated gar populations begin to become

genetically distinct from each other, efforts to replenish the gar through stocking programs may 

mix genetically different species of the fish, sometimes introducing traits that may actually 

decrease the gar’s fitness in some habitats, hurting their overall chances for survival.

“You don’t want to bring something into a new environment if it’s not going to do well,” said TPWD 

coastal fisheries researcher Bill Karel. “Genes could enter that non-adapted population and 

essentially reduce the fitness of it.”

A similar effort, also funded through federal conservation grants, is underway to determine the 

genetic variation between populations of Southern Flounder, which are found in coastal estuaries 

and inshore areas of the Atlantic Ocean and Gulf of Mexico from North Carolina into northern 

Mexico but have seen their population decimated in recent decades, primarily because of 

overfishing.



Usually, a DNA sample is collected in the form of a fin clipping, which is preserved in alcohol and 

cataloged in a laboratory database according to the gender and origin of the fish. Then, 

researchers splice the cells, releasing the genetic material from each one, and use a process 

called polymerase chain reaction to replicate DNA strands. They then compare two different 

types of genetic material:  nuclear DNA and mitochondrial DNA, which is more susceptible to 

mutation. By comparing which mutations are shared between different populations of gar and 

flounder, researchers can determine the last common ancestor between different communities of 

each species and create a family tree of sorts that can reveal to what extent the different 

populations are becoming genetically distinct.

“The big concern is that they used to be more widespread that they currently are,” said Karel. 

“They’re restricted to certain areas along the gulf coast. The feds have started up a restoration 

effort. What we’ve started to do is to see what variation exists. Is there a difference from drainage 

to drainage? If you’re seeing differences within Texas, you’ll see substantially bigger differences 

outside Texas.”


