
Study Area:
Missouri River between five sampling sites of Morony Dam 
and Fred Robinson Bridge. Located within the Short Grass 
Prairie Ecoregion. 
Introduction: 
Estimates of fish biodiversity around the world indicate that 
20 percent of freshwater fish species are extinct or are in a 
steady decline due to environmental impacts on aquatic 
ecosystems (Moyle, P. B., and R. A. Leidy, 1992). It’s critical 
for scientists to monitor fish distributions and abundances 
over time to understand how fish populations are changing 
and responding to environmental disturbances. Montana 
Fish Wildlife and Parks and Northwestern Energy have been 
conducting annual seining surveys to monitor minnow 
composition and abundance on the Missouri River at five 
different reaches with representative habitats since 2001 
(FWP and NWE seining protocol, 2016). Of the 37 different 
fish species documented in the surveys, eight were listed as 
federally endangered or species of concern. 

• Research question:
- Does species diversity differ by site and year?  
- Do environmental, or biological relationships influence 

abundance among fish species? 

Goals / Research Objectives 
The study aims to establish relationships between abiotic 
(discharge flow rates, secchi depth turbidity readings, and 
temperatures) and biotic factors (relationships between 
species of fish) using existing data, to see if there are
correlations between the abundance and distribution of fish 
species over space and time in the study region of the 
Missouri River. 
Methods:    
1. Calculated Shannon Diversity Index for each site and 

year using the absolute abundance of fish species.
2. Conducted two-way Anova test in R Studio to 

demonstrate differences in abundance per year and 
site.

3. Collected environmental discharge rates from the USGS 
water resource page. 

4. Conducted a Pearson’s Correlation Analysis test to 
demonstrate associations between environmental and 
biological factors.

5. 80 different combinations were tested. 

Results:
• Results demonstrated an association between a high 

relative abundance of smallmouth bass (Micropterus 
dolomieu) and low relative abundance of prey 
species such as the flathead chub (Platygobio
gracilis), western silvery minnow (Hybognathus
argyritis) and emerald shiner (Notropis atherinoides)

• Results demonstrated a relationship between the 
white sucker (Catostomus commersonii) and 
smallmouth bass. The two species exhibited similar 
responses to environmental and biological factors 
and displayed a higher relative abundance when the 
discharge rates were lower. 
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Figure 3: Graph of relationship between the emerald shiner relative 
abundance and all Shannon Diversity H-values calculated for each year and 
site. The trend line is for illustrative purposes only. The trend line doesn’t 
indicate the best line of fit for data. 
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Figure 2: The scatterplot demonstrates a relationship between the relative abundance of 
smallmouth bass, white sucker, and western silvery minnow and the total year flow in 
cubic feet per second found from the USGS water resource page. The trend line is for 
illustrative purposes only. The trend line doesn’t indicate the best line of fit for data.

Data Combination Correlation 
Value 

P-Value

H-value + emerald shiner 
relative abundance

-0.7936 P < 0.005 

emerald shiner relative 
abundance + white sucker 
relative abundance -0.4233 0.002
smallmouth bass relative 
abundance + white sucker 
relative abundance 0.7617 P < 0.005
smallmouth bass relative 
abundance + flathead chub 
relative abundance -0.2936 0.038
smallmouth bass relative 
abundance + emerald shiner 
relative abundance -0.3912 0.005
smallmouth bass relative 
abundance + western silvery 
minnow relative abundance -0.3548 0.011
smallmouth bass relative 
abundance + Total year flow -0.5049 P < 0.005
white sucker relative 
abundance + Total year flow -0.1511 P < 0.005
smallmouth bass relative 
abundance + 7-day low flow -0.6018 P < 0.005
white sucker relative 
abundance + 7-day low flow -0.6136 P < 0.005
smallmouth bass relative 
abundance + Peak Discharge -0.4129 0.004
white sucker relative 
abundance + Peak Discharge -0.4261 0.003
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Figure 1: The graph demonstrates a relationship between the relative abundance of white 
Sucker, western silvery minnow, emerald shiner, and flathead chub and the relative 
abundance of smallmouth bass. The trend line is for illustrative purposes only. The trend line 
doesn’t indicate the best line of fit for data.


