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This document summarizes the research conducted during the 2000 field season on Life 
History and Distribution Studies of the Endangered Topeka Shiner in Minnesota. As per our 
agreement, our studies focused on 5 objectives: 
 
1) sampling the remaining historical localities for current status  
2) sampling the Des Moines drainage for Topeka shiner presence  
3) determining the mortality rates caused by our marking and handling methods  
4) conducting pre- and post-spawn population estimates at the Elk Creek off-channel pools 

and Mound Creek  
5) conducting off-channel vs. main channel habitat comparison studies at an additional four 

site-pairs (including physical habitat measurements) 
 
Distribution 
Last year, we sampled 22 historical localities for Topeka shiner presence and found them at 
14 of these sites (64%). Additionally, we sampled 41 new locations in the Missouri drainage 
and found Topeka shiners at 17 new sites. This brings our total number of extant historical 
localities to 23 of 32 (72%), and the total number of new sites in the Missouri drainage to 109 
(present). We also sampled 85 sites distributed throughout the Des Moines drainage. Even 
though much of the habitat sampled looked promising, we did not find Topeka shiners 
present at any locations. The records for all collections made during the 2000 field season 
(including date, location, and status) are attached in Appendix 1. (Note: we also have these 
records in our fish collection database format.) 
 
Mortality 
We conducted a simple holding experiment to determine the mortality rates caused by our 
marking and handling techniques. Three holding nets (approx. 1 m3 each) were 
constructed of 1/8" nylon mesh. The nets were staked in a farm pond containing Topeka 
shiners. Due to last year's high cage effects in a similar study, we tested our net design by 
holding ten Topeka shiners in a net for one week. All ten Topeka shiners survived. Next, 
we marked 15 Topeka shiners according to our mark-recapture population estimate 
methods. Five marked shiners and five unmarked shiners were placed into each of the 
three nets for one week. At the end of the week, 29 of 30 Topeka shiner were found alive. 
The missing Topeka shiner was a marked individual. No remains were found in the net. 
Assuming this fish died, the average marking mortality rate was 6.7%. In a similar study 
conducted on several species of freshwater fish (not including N. topeka ), Lotrich and 
Meredith (1974) reported a mortality rate of 4%. 

 
The same experiment was used to determine mortality rates caused by handling (or 
"processing") Topeka shiners. In this experiment, 15 Topeka shiners were anesthetized, 
measured for total length, standard length, and body mass, had scales removed for aging, and 
guts pumped for food analysis. Then five processed fish and five unprocessed fish were 
placed into each of the three nets for one week. Processed and unprocessed fish were 



 

kept separate by a dividing panel in the middle of the nets. At the end of the week, 28 of 30 
Topeka shiners were found alive. Two processed fish (one from two nets) were missing, and 
again no remains were found. Assuming these two fish died, the average mortality rate for 
processing was 13.3%. (Note: We realize that the "conservative" methods for this experiment 
lack statistical power; however, due to the endangered status of our subject, we felt it was 
prudent to reduce risk by minimizing sample sizes and repetitions.) 
 
Abundance 
We conducted two mark-recapture population estimates at the Elk Creek off-channel pools 
and Mound Creek, Blue Mounds State Park. The results (see Table 1) repeat the trend 
exhibited in 1999 of decreasing adult abundances during the summer months. Young-of-year 
Topeka shiners were too small to mark, thus excluded from these estimates. The low initial 
abundance and precipitous decline in the Elk Creek off-channel population is probably due to 
abnormally low and steadily declining water levels throughout the year. This population was 
probably at risk of extirpation over winter. 
 
Habitat 
During the month of May, we searched for and located four new site-pairs for our continuing 
off-channel vs. main channel habitat comparison study. Three of the sites were located on the 
Rock River (labeled Upper, Middle, and Lower) and the fourth on Elk Creek. We sampled 
each of the site-pairs four times between May and August. Catch-per-unit-effort (CPUE) was 
recorded for all species and compared by habitat type for Topeka shiners. Figure 1 shows that 
CPUE for Topeka shiners was higher in the off-channel habitats at 13 of the 16 trials (81 %). 
We analyzed the data using contingency table analysis and found that there was indeed a 
significant relationship between habitat type and relative abundance of Topeka shiners (see 
Table 2). We also measured several physical habitat characteristics of each of our eight study 
site-pairs and will analyze and compare any differences between off-channel and main channel 
habitats. 
 
Please refer to our November 30, 1999 Progress Report for supplemental descriptions of our 
methods as well as citations.  

 












