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SUMMARY OF GENETIC 
STUDIES RELATED TO NOTROPIS 
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Several genetic studies have been conducted on Notropis 
topeka using a variety of analytical approaches. These ge-
netic studies include the use of allozymes (coded enzymes, 
Bruce, 1988), ribosomal RNA (Bergstrom and Holtsford, 
1999), mitochondrial DNA (Michels, 2000), microsatellite 
DNA (Bergstrom and Holtsford, 1999; Anderson and Sarver, 
2008; Blank et al., 2011) and genetic markers for major his-
tocompatibility (MHC, Anderson and Sarver, 2008) genes to 
detect polymorphism (variant forms of a gene responsible 
for immune system protection). Essentially all of these tech-
niques are using some defined genetic marker to distinguish 
differences between or among populations. The later meth-
ods mentioned above are newer and tend to reveal greater 
levels of genetic diversity than the older method of allozyme 
analysis, thus making it easier to assess genetic differentia-
tion between populations. Unfortunately, no systematic and 
comprehensive study of N. topeka across its range using suf-
ficiently large sample sizes to estimate genetic diversity has 
ever been completed. Of the five genetic studies conducted 
on this species, all used different methods, different sample 
sizes, and fish from different locations. Because of this, mak-
ing definitive statements about the genetic diversity and rela-
tionships among populations of this species across its range 
is difficult. However, enough work has been completed to 
make some general statements about the genetic relation-
ships among N. topeka populations across spatial scales.

At the large river basin scale, significant genetic differ-
ences exist among the major river basins of the Missouri 
and Arkansas rivers. Moreover, significant differences exist 
within the Missouri River basin and among its major drain-
age basins (Bruce, 1988; Michels, 2000; Anderson and Sarv-
er, 2008). Genetic differentiation is significant between the 

lower Missouri River (Kansas and Missouri) and upper Mis-
souri River (South Dakota, Minnesota, and Iowa) popula-
tions, and among the Big Sioux, Vermillion, James, and Des 
Moines rivers. Essentially, the populations of N. topeka in 
the northern part of its range are significantly different from 
the southern part of its range and populations among the 
major drainages are distinct from one another. In addition 
to genetic differences between the upper and lower portions 
of the Missouri River, overall genetic diversity appears to be 
higher in the lower portion of the basin than in the upper 
portion (Michels, 2000; Blank et al., 2011). But, as a whole, 
N. topeka across its range appears to have lower levels of 
overall genetic diversity compared to the average measured 
genetic diversity of other freshwater fishes (DeWoody and 
Avise, 2000). The reason for this is difficult to ascertain giv-
en the complete lack of studies addressing this issue. Is this 
lower genetic diversity a result of recent post-glacial evolu-
tion or of a lack of genetic exchange due to anthropogenic 
modification of the landscape? Further studies are needed 
to address this question. 

Finally, the issue of genetic differentiation among small 
watersheds is a bit more difficult to determine. Because no 
single genetic testing methodology was used in the vari-
ous studies, conclusions regarding the genetic diversity and 
population structural differences among individual streams 
vary depending upon the methods used and conclusion 
drawn from it. But remember, all of these methods are ac-
complishing the same task, using a genetic marker to de-
termine genetic relationships. Although the markers may 
have been different, the overall conclusion from the various 
studies seems to indicate that most of the sampling localities 
(i.e., individual streams) are genetically distinct. Exceptions 
to this include: two streams in Kansas which appears to lack 
significant genetic differentiation and could be treated as 
one population based on the work of two studies (Michels, 
2000; Anderson and Sarver, 2008); and two streams in Min-
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ADDENDUM

Following publication of the original version of this article, 
I found that I was considered something of an expert on 
Topeka Shiners. At the opposite end of Minnesota, Konrad 
Schmidt was electrofishing the Cannon River when a couple 
in a canoe paddled over to ask what species he had found. 
The canoeist mentioned that he and his wife were on vaca-
tion and that he worked at the Blind Pony State Hatchery 
near Sweet Springs, Missouri, where they would soon be 
culturing Topeka Shiners for reintroduction. Konrad, of 
course, insisted he contact me. 

The hatchery crew showed up not long afterwards at my 
house in Wisconsin with a tanker truck full of Lake Stur-
geon they were delivering to the Genoa National Fish Hatch-
ery. I have always wondered what my neighbors thought! 
The crew had had a long ride and I offered them some bever-
ages, which they were eager to accept. We talked for several 
hours about what might work for hatchery culture on a larg-
er scale than mine. I suggested a pebble-nest method and 
flow-through systems where they could move newly hatched 
fry to rearing aquariums or tubs. Later, NANFA member Jan 
Jeffery Hoover called me for input on designing road cul-
verts that would allow Topeka Shiners passage to upstream 
habitats (Adams et al., 2000). 

I’d like to acknowledge Konrad Schmidt, Harold Kerns, 
Larry Page, Richard Mayden, George Cunningham, Jay 
Hatch, Jenny Kruckenberg, and Bruce Bauer for their help 
in preparing this article.
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(Eureka Topeka, continued from page 7)

A

nesota could be treated as one population but distinct from 
the other Big Sioux River populations under one study (An-
derson and Sarver, 2008), yet another study finds these two 
streams could be treated as one population, but they are not 
distinct from others within the Big Sioux drainage (Michels, 
2000). In addition, potential fine-scale population structure 
may exist among tributaries of the Vermillion and James 
rivers, respectively, in South Dakota (Blank et al., 2011). 
Clearly, additional research is needed to thoroughly under-
stand genetic diversity throughout the range of N. topeka. 
For now, the precautionary principle should guide conser-
vation managers to treat each stream with N. topeka as hav-
ing the potential to harbor a unique genome, enabling this 
species to persist and remain resilient in the face of further 
anthropogenic landscape changes as well as climate change. 
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