
Ensuring the Future 
of the State Fish 

DNR aims to reintroduce brook trout to imperiled 
streams throughout the state.
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In West Virginia’s State Wildlife 
Action Plan, the brook trout—our 
state fish—is categorized as a 
Species of Greatest Conservation 
Need. These are species that need 
special attention to ensure their 
futures in the state. Brook trout 

are sensitive to habitat changes such as sedimentation 
and rising water temperature, making the species an 
indicator of water quality. 

“They have really declined in both numbers and 
distribution,” says David Thorne, a West Virginia 
Division of Natural Resources coldwater fisheries 
biologist. “They’re not rare in the state, regionally, or 
globally, but they are a Species of Greatest Conservation 
Need. Through them, we can see the impact of 
environmental changes.” 

Some of the changes are due to land use impacts, such 
as historic logging of the landscape, acid precipitation, and 
poor land management, Thorne says. But through water 
quality management efforts, the state DNR is working to 
restore and reintroduce brook trout to the habitats where 
they once thrived. 

A Cool Mountain Home 
The brook trout, West Virginia’s only native trout species, 
is identifiable by an olive green body with vermiculations, 
or a wormlike pattern, on its back. Perhaps its most 
notable feature is bright pinkish red spots surrounded 
by pale blue halos along its sides. The brook trout’s fins 
have a white leading edge with a black margin. During 
spawning, the male’s belly and fins turn brilliant red to 
orange. “It’s a magnificent fish,” says Jake Whalen, DNR 
fisheries manager in Romney. 

Brook trout aren’t big fish, averaging about 7 inches 
in length, but they are predators in adulthood. They’re 
considered “opportunistic feeders,” which means they 
feed on what’s available, such as insects, other fish, and 
crayfish. Brook trout typically inhabit clear, clean, cold 
water—the coldest of West Virginia’s waters, Thorne says. 
“They thrive in high-elevation streams with minimal 
human impacts, or in lands that have been somewhat 
protected, such as state Wildlife Management Areas or 
on the properties of particularly cautious landowners,” 
Whalen adds. 

Too-warm water is one of the brook trout’s greatest 
sensitivities, and it’s a double whammy in this era, 

A high-elevation 
stream like this one 
in Hardy County 
near the George 
Washinton National 
Forest, is the ideal 
habitat for the 
state's brook trout 
population.
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between land use impacts and the warming climate. 
Because temperatures in lower-elevation streams rise 
more quickly than those at higher elevations—“The 
stream temperature in small streams is relative to the 
ambient air temperature around the stream,” Whalen 
says—the Eastern Panhandle’s low elevation makes it 
the ideal place to monitor failing brook trout habitats. 
“If these populations are going out, they’re going to go 
out first here.” 

In the panhandle, the temperature can trend a few 
degrees warmer than at higher elevations. Weather 
patterns differ at lower elevations, too, causing issues for 
brook trout. “They’re able to do a lot with a little, but if 
a stream goes dry during a drought, that’s a problem,” 
Whalen says. 

Becoming Reacquainted
The DNR is also working to reintroduce brook trout 
to streams in West Virginia that once held flourishing 
populations but at some point became inhospitable to 
the trout. Now in its third year, the project is housed at 
Reymann Memorial Farms in Wardensville. There, the 
team raises native-strain brook trout. “We have tabs on 

their genetics,” Whalen says. “That controls which 
fish breed with which for genetics.” 

To supplement brook trout spawning in the wild, 
eight holding tanks at the spring-fed facility hold 
adult fish, while a series of trays holds their fertilized 
eggs in hopes they’ll hatch. The equipment is indoors, 
unlike a typical outdoor trout facility, as brook trout 
are accustomed to shaded areas. 

The team also checks streams where native brook 
trout live for field-spawned eggs and transports them 
directly from the streams to the facility. “Trout will 
eat trout eggs, and crayfish will also eat the eggs. At 
the facility, we can control predation, help keep them 
safe,” Whalen says. He also notes that brook trout 
spawning season occurs in October, a time typically 
linked with flooding. “We can keep them from 
getting flushed out in high-water events.” 

In 2019, the team—composed of Whalen, his 
supervisor, Brandon Keplinger, and his colleagues 
Rebekah Sager and Greg Mathews—raised 1,485 
native stream brook trout, and they released 
them in four streams in May. The first stream 
was chosen for the genetic rescue of an already 

Trays of fertilized 
eggs are kept safe at 
Reymann Memorial 
Farms until they 
hatch and grow large 
enough for release 
in the late spring or 
early summer.
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 TOP  A Pendleton County brook trout stream near the Monongahela National Forest.

 BOTTOM  Juvenile brook trout like to feed on the yolk sacs they are born with until they 
switch to larger food sources and grow two to three inches long. When they reach this size 
they are released into high-elevation streams. 

successful reintroduction. The initial introduction 
had few fish from few generations, Whalen says, 
meaning there were not many variations in the 
gene pool. The second stream has received several 
years of releases, and annual sampling shows that 
the reintroduction project there is succeeding. The 
other two streams are located as far east as possible; 
Whalen says the jury is still out on those. The team 
plans to check on the success of the reintroduction in 
the summer of 2021. 

“We don’t just blindly select streams,” Whalen says. 
“There’s a lot of legwork before we pick our candidate 
streams, including monitoring streams for temperature 
to look at the rise and fall throughout the summer. 
There’s a certain threshold.” 

Into the Water
When this year’s eggs hatched in January and early 
February, the juvenile trout, called alevin, began life 
feeding on yolk sacks they were born with. After a 
couple months, when the yolk sacks are depleted, they’ll 
start feeding on macroinvertebrates, such as mayfly 
larvae and stonefly larvae. Soon, the team will test the 
fish with small bloodworms. If they start eating those, 
they graduate to bigger food sources, like krill. Once the 
fish are two to three inches long, they’ll be ready to be 
released into the streams.

The DNR usually has some special helpers for the 
brook trout releases: area elementary schoolers. The 
team loads the stock tank on their trucks, pumping a JA
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steady supply of oxygen to the small brook trout until 
they reach the riverbank. The students then meet 
with the DNR for an educational program to learn 
more about the fish and to encourage them to be good 
stewards of the environment. 

The groups release between 200 and 300 fish into the 
waterways, usually 15 to 20 fish for each kid, which helps 
them take ownership as they select the perfect spots for 
their new gilled friends to swim away. “If we can enhance 
their education, it’ll provide us with a new generation who 
cares about these fish,” Whalen says. “We’re hoping that 
hands-on connection will make the difference. Honestly, 
it’s what makes it all worthwhile. There’s quite a bit of 
work involved, but the culmination of it all—release day—
it doesn’t feel like work at all.” 

Other Impacts, Other Areas 
With the looming threat of climate change, Whalen says 
it’s only a matter of time before places in the state beyond 
the Eastern Panhandle will have similar challenges. If 
the project proves successful, it can be used as a model 
in other areas throughout the state and even throughout 
the country—brook trout populations are more imperiled 
farther east and farther south, Whalen says.

In the south, Whalen says the disappearance of the 
species is largely due to temperature. He adds, “Some 
brook trout populations have been eliminated because of 
housing developments and urban areas where the streams 
are not clean enough for a suitable habitat.” Deforestation 
is also a threat. “If the canopy is gone above the stream, 

that leads to the warming of the stream.” Facing impacts 
like these, he says flowing, cool, rocky streams can become 
more like the mud holes found in a cow pasture.

Acid precipitation is an issue for the species, too, says 
Thorne. In the past, coal-burning power plants released 
large amounts of sulfur dioxide, which mixes with 
water in the atmosphere to create sulfuric acid. While 
some streams are naturally buffered and can withstand 
changes in acidity, some have needed assistance with acid 
neutralization. DNR crews have added crushed limestone 
sand into some West Virginia waterways. In most, the low 
remaining populations of brook trout restored themselves. 
Others became good candidates for reintroduction efforts. 

Overfishing isn’t a likely threat to the species. 
Thorne says brook trout are popular among anglers, 
although they don’t usually harvest them to eat. 
“They’re a challenge for anglers, both because they’re 
great fun to catch and they live in places that are 
beautiful, but difficult to get to.” Whalen says many 
anglers who seek brook trout are f ly fishers, who 
have a culture of respecting the resource and usually 
practice catch and release. “I like eating fish as much 
as the next person,” Whalen says. “But I enjoy seeing 
them more in the stream.”

Both Whalen and Thorne encourage anglers to 
follow fishing regulations and guidelines. They also 
encourage people to enjoy the resource while keeping 
in mind how susceptible the population can be. “We 
want to encourage fishing for them,” Whalen says, 
“but do so with caution.” w

Brook trout 
populations in 
West Virginia are 
most at risk in 
the eastern and 
southern parts 
of the state. 
Rising water 
temperature, 
development, 
deforestation,  
and pollution  
are to blame.
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