
Recent Genetics Work

Brook trout genetics breakdown

Brook trout, Salvelinus fontinalis, are the only trout native to much of the eastern U.S.  This char occurs in lakes, ponds, streams and rivers from Minnesota north to Alberta and Quebec, east to Newfoundland and Maine, and south along the Appalachian Mountains to northern Georgia and South Carolina.  The numbers of wild brook trout populations in the U.S. have been dramatically reduced as a result of water quality and habitat degradation from agriculture, urbanization, road-building, logging, dams, abandoned mine drainage, acid deposition and competition from non-native fish.  As a result of declining numbers, the management and restoration of wild brook trout populations are important issues throughout their native range.  The traditional method of addressing the decline of native populations has largely been hatchery supplementation.  The increased use of hatchery-reared brook trout for supplemental stocking in almost every region has potential negative impacts to the overall health of brook trout populations, underscoring the need to understand the genetic composition of both wild and captive populations.  

Recent genetics studies have shown that there is enormous genetic diversity among brook trout within the United States and Canada, with much of the diversity represented in the mid-Atlantic region see U.S. Geological Survey’s Genetics White Paper.   Coastal northern populations exhibited lower levels of diversity and lower heterozygosity (possessing two or more alternate alleles for a given gene).  This difference is believed to be because northern-most populations were “founded” relatively recently by fish returning to freshwater streams and lakes following glacial retreat roughly 12,000 years ago.  Mid-Atlantic and southeastern populations have survived continually in their specific watersheds for a much longer time, possibly several million years. 

Stream populations that are very close geographically may be very different genetically because geographic separation of the drainages has isolated them for potentially millions of years.  For example, two western Maryland brook trout streams are separated by a ridge and only a few kilometers, but are part of separate watersheds (Potomac River/Atlantic slope and Ohio River/interior).  Brook trout populations in these two streams are as genetically different as Atlantic salmon from Europe and North America.   
Southern Appalachian Brook Trout (SABT) are particularly distinct genetically from brook trout stocks native to other parts of the species’ range.  The native range of SABT extends along the Appalachian mountains from southwest Virginia’s New River drainage into Georgia and South Carolina.  Click on the links below to learn more about SABT and efforts to protect these unique fish.

A position paper for management of SABT, American Fisheries Society
Southern Appalachian Brook Trout Restoration
USGS studies in Shenandoah Park
Why genetics matter?

Genetic diversity is needed for species to survive future environmental challenges caused by natural or human-caused disturbances as well as changes caused by a warming planet.  Rapid advances in genetic testing during the past 20 years have demonstrated a much higher level of local genetic diversity within many salmonid species than had been previously realized.  According to Dr. Tim King with the U.S. Geological Survey’s Biological Resources Division, microsatellite DNA analysis of brook trout populations in the East has revealed a substantial pattern of genetic divergence among populations.  The differences are suspected to have evolved over thousands of generations in response to specific conditions in local streams.  This means that trout populations in adjacent drainage basins may be genetically distinct from each other.  

While it is important to protect the genetic purity of species or subspecies of trout from hybridization with non-native trout, it also is important to protect sources of genetic diversity within the species or subspecies.  This requires a more cautious approach to management and may dictate restrictions concerning translocation of populations.  It also points out the importance of maintaining good records of past translocations.

Genetic diversity in salmonid species may be lost through the following five distinct mechanisms:

· extirpation of populations, 

· loss of large numbers of individuals within existing populations,

· mixing of populations by translocating individuals of one population to another,

· introduction of hatchery-reared fish.  

Best Conservation Practices

Whenever possible, natural production should be encouraged over artificial propagation.  Even the best-designed hatchery program will result in domestication of fish and unintended selection of certain genetic traits.  Genetic material that encourages survival in the hatchery environment may be counterproductive in the wild.  

It is important to control non-native species, including not just non-native fish but also exotic invertebrates, plants, diseases and parasites.  Introduced species negatively affect more native trout populations than any other factor except habitat degradation.  See Exotics Link

In some situations, it may be prudent to protect populations with a relatively small amount of non-native genes.  All scientists will advocate protecting populations that are 99% or more genetically pure but some scientists also advocate for protecting those populations that are 90% - 99% genetically pure.  The argument for maintaining populations with slight levels of non-native genes is that they may posses some important traits, such as a migratory life history phase, that are underrepresented in other populations.  Also, populations with slight levels of introgression may contain pockets of genetically pure fish.  Introgression of non-native genes beyond 10% (that is, less than 90% genetically pure) often places a population beyond conservation value.  Populations of unknown genetic status should be protected until definitive genetic data are available.  

Links to more information:

How you can Play a Role as a Volunteer 

Lake Huron Studies
Minnesota Brook trout studies
Brook Trout Genetics White Paper
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