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OFFICE OF RESOURCE CONSERVATION 

 

State of Illinois 

 

Final Report May 1, 2008 – September 30, 2013 

 

PROJECT NUMBER: T-53-D-1 

 

PROJECT TITLE: Investigating Mussel Communities in Illinois Streams 

 

Summary: 

Freshwater mussels are one of the fastest declining taxonomic groups of organisms in North 

America, yet few consistently collected mussel-community data sets exist in Illinois.  This 

project collected baseline mussel data in conjunction with existing basin surveys on wadeable 

streams and other high priority locations in Illinois.  These data will be used to fill knowledge 

gaps in Illinois’ Wildlife Action Plan, support revisions of current mussel community indices, 

assist water quality initiatives, and guide restoration initiatives. 

 

Approach: 

       Objective 1.  The original goal of this project was to choose approximately 120 – 150 wadeable     

sample sites per year (480-600 sites during life of project) that corresponded to scheduled basin 

survey locations or that meet other selection criteria described in the approach section.  

Timeframe:  May – June 2008; February – May 2009, February – May 2010, February – May 

2011 and February – May 2012; Percent of Budget:  2% 

Due to lack of personnel in 2008 this project started in 2009.  During the months of February to 

May 2009 –2012, approximately 220 to 395 wadeable sites were selected to be sampled each 

season.  These sites were selected by IDNR/IEPA stream specialists (basin survey locations) 

along with the three mussel biologists from this grant (other selection criteria).  Reconnaissance 

of potential sites occurred during the months of April and May each year, with sites being 

selected from these efforts.  This portion of the project was completed in spring 2012 with 1150 

wadeable sampling sites being selected during the life of this project; a 100% increase over the 

requirements of the grant.   
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       Objective 2.  Collect baseline mussel data statewide on 9 – 12 stream basins per year 

(approximately 120 – 150 wadeable sites) to equal 33 stream basins by 2011.  Timeframe:  June 

– October 2008, June – October 2009, June – October 2010, June – October 2011; June – 

October 2012; Percent of Budget:  80% 

Baseline mussel data were not collected during June – October 2008 due to lack of personnel; 

therefore mussel sampling began in June 2009 and continued each season through 2012.  The 

original goal of this project was to collect baseline mussel data at approximately 480 to 600 

total sites.  The number of sites sampled exceeded the original goal by nearly two-fold.  A total 

of 1036 unique sites were sampled statewide in 33 stream basins, with 29 sites being sampled 

on more than one occasion, for a total of 1065 sampling events (Table 1).  Baseline mussel data 

were collected at 778 intensive basin survey sites, 77 special survey sites (including 5 resample 

sites), and 186 disturbance ranked sites (Table 1, Figures 1-4).  A basin breakdown of sites 

sampled is listed in Table 2.   

       Objective 3.  Collect mussel community data as part of targeted surveys on wadeable streams 

to supplement baseline data on at least 10 streams annually (40 sites total).  Timeframe:  June – 

October 2008, June – October 2009, June – October 2010, June – October 2011, June – October 

2012; Percent of Budget:  5%  

From 2009 through 2012, a total of 264 targeted survey sites were sampled across all 33 basins.  

This was a 560% increase over the goal of the project.  Project staff contacted IDNR staff in the 

Divisions of Natural Heritage, Fisheries, and Watershed Protection to identify data gaps or 

special interest areas where targeted surveys should be conducted.  These targeted surveys 

were completed at 77 sites; 35 special species surveys (Illinois Natural Areas Inventory (INAI) 

sites), 14 Rock River sites (fish kill), 10 Beaver Creek sites (Iroquois River basin; agricultural 

spill), and 18 special interest sites (Table 1, Special Survey).   

During previous sampling years, we had targeted only a few additional sites for calculating 

community intactness.  By the end of this project, we expected to have adequate samples to 

address the issue of ‘community intactness’ and to support revision of the Mussel Community 

Index (MCI).  The revision requires the sampling of sites with only one prior sample and those 

representing the full range of human disturbance.  However, we had sampled fewer sites than 

expected that met those criteria prior to 2012.   

An additional 186 sites throughout the state were sampled based on fish, habitat and 

macroinvertebrate disturbance ratings in 2012 to address the issue of community intactness 

(Table 1; disturbance sites).  Twenty-two of these sites were selected due to highly elevated 

sediment chemistry, which research suggests could be partly responsible for the decline in the 

distribution and abundance of mussels (Ruessler et al. 2011).  A total of 399 disturbance rated 

sites (186 + 213 intensive basin survey sites) in all 33 basins were sampled during this project 

(Figure 4).  The addition of these sites will ensure adequate numbers of samples from the full 

range of disturbed conditions were sampled, which will be necessary for future revisions to the 

MCI.   
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We have a better understanding of the sampling efficiency of a timed survey from data 

collected in Objective 5; hence we identified a need to assess the repeatability of samples from 

year to year.  Sampling or site conditions such as flow or substrate affect sampling efficiency; 

yet little work has been done in Illinois to determine if these changes affect sampling outcomes 

from year to year when mussel communities are not expected to change.  A total of 24 

previously sampled sites were selected using a stratified random design to be sampled during 

the 2011 and 2012 field seasons.  These sites include 12 streams where species richness was 

greater than 5 and an additional 12 streams with species richness was less than 5.  Due to 

sampling conditions and time constraints, only 13 resample sites were sampled during the 

2011/2012 sampling season in the following basins: Big Muddy, Green, Kankakee, Kaskaskia, 

Mackinaw, and Sangamon (Table 1, resample).  Three of these sites were also INAI sites (special 

species surveys).  Additional resamples would be necessary to determine if site conditions 

affect sampling outcomes year to year.   

       Objective 4.  Maintain and update the mussel resource database annually.  Timeframe:  

November 2008 – May 2009; November 2009 – May 2010; November 2010 – May 2011; 

November 2011 – May 2012; November 2012 – May 2013; Percent of Budget:  4%   

The Illinois Mussel Database (created under State Wildlife Grant T-12-P-1) was installed on the 

computers of the Mussel Coordinator and Mussel Biologists.  Field sampling data from the  

2009 through 2012 season were added to each crew leader’s database; subsequently the three 

individual databases were combined into a statewide “master” database.  At present time, 

issues involving the inability of the database to accept multiple samples from a single locality, 

limited query ability (e.g., sites are only accessible by temporary site id generated by database 

not by commonly-used ILEPA code or individual field number), the return of incorrect data, and 

several other query problems have been encountered during this study.  Due to these issues 

and the need for multiple state agencies to easily access the mussel data, a web-based 

database will be designed and implemented in the future.   

 

       Objective 5.  Investigate the sampling efficiency of current IDNR sampling protocols on 

wadeable streams to decreasing or increasing amounts of sampling effort.  Timeframe:  May 

2008 – December 2010; Percent of Budget:  6%   

A University of Illinois graduate student, Jian Huang, under the advisement of Dr. Yong Cao, 

completed this objective in 2009/2010.  During his study, Mr. Huang found that our standard 

effort, a 4 man-hour search, captured 15-100% of all species with an average of 61%.  Observed 

species richness was not significantly correlated with the estimated total richness until sampling 

effort reached 8 man-hours (Pearson’s r = 0.59, p < 0.05), which captured over 70% of all 

species at 2/3 of sites.  A 10 man-hour search yielded much stronger correlation (Pearson’s r = 

0.78, p < 0.01) and over 70% of all species at 72 % of sites.  Sampling adequacy decreased with 

increasing stream size and substrate size, but increased with % of forests in the riparian zone 

and logs in streams.  Species richness at a site tended to increase with watershed size, stream 

size, % of open water in the riparian zone, but decrease with % of agricultural land-use.  The 

results of this study can serve as a guide for setting standard sampling efforts for mussel 

surveys in Illinois and possibly other Midwestern states and can provide a baseline for setting 
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site-specific efforts.  Mr. Huang successfully defended his master’s work in April 2011.  His 

thesis titled, “Sampling Adequacy of Freshwater Mussel Surveys and Variation of Mussel 

Species Richness in Illinois Streams” can be found at:  http://hdl.handle.net/2142/24475.   

 

       Objective 6.  Prepare and catalogue specimens.  Timeframe:  November 2008 – May 2009; 

November 2009 – May 2010; November 2010 – May 2011; November 2011 – May 2012; 

November 2012 – May 2013; Percent of Budget:  2% 

A vouchered specimen (shell or live specimen if no shell was present) of each species from each 

site sampled between 2009 and 2012 were taken and deposited at the Illinois Natural History 

Survey (INHS) Mollusk Collection, Champaign.  After the completion of each sampling season, 

two technical scientists, under the direction of Kevin Cummings, mollusk curator, prepared and 

catalogued specimens according to INHS protocols.  A total of ~4000 lots (vouchered 

specimens) were added to the INHS Mollusk Collection from this project.   

 

       Objective 7.  Prepare basin survey and other reports.  Timeframe: November 2008 – May 2009; 

November 2009 – May 2010; November 2010 – May 2011; November 2011 – May 2012; 

November 2012 – May 2013; Percent of Budget: 1%.  

Twenty-one basin reports (which include the 33 basins sampled) have been completed and 

made into INHS Technical Reports for the following basins: Big Muddy, Cache, Des Plaines, 

Embarras, Fox, Illinois River tributaries, Iroquois, Kankakee, Kaskaskia, LaMoine, Little Wabash, 

Mackinaw, Mississippi North, North Central, and Central, Mississippi South and South Central, 

Rock, Rock tributaries, Saline and Ohio Tributaries, Sangamon River, Spoon, Upper Illinois, and 

Vermilion-Wabash basins.  These reports can be accessed at the IDNR SharePoint site and on 

the INHS mollusk homepage: https://dnr.partner.illinois.gov/ifawat/Campaigns/Streams.aspx 

and http://wwx.inhs.illinois.edu/collections/mollusk/swg/.  Reports (platform presentations and 

posters) regarding each sampling season, detectability of mussels using timed search 

methodology, the reestablishment of SGNC mussels, and several other topics were presented in 

2009 through 2012 at Illinois American Fisheries Society annual meetings, Freshwater Mollusk 

Conservation Society biannual meetings, and the Prairie Research Institute Lightning 

Symposium.  These meetings provided important professional networking opportunities, as 

well as current information regarding aquatic species.   

 

Resulting publications: 

 

Huang, J., Y. Cao, and K.S. Cummings.  2011.  Assessing sampling adequacy of mussel diversity 

surveys in wadeable Illinois Streams.  Journal of the North American Benthological Society, 

30(4):923-934. 

 

Cao, Y., J. Huang, K.S. Cummings, A. Holtrop.  2013.  Modeling changes in freshwater mussel 

diversity in an agriculturally dominated landscape.  Freshwater Science 32(4): 1205-1218. 
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Future Goals: 

Funds have been committed to continue freshwater mussel research in Illinois based on the 

outcome of this project.  Results of this project will be used to develop species distribution 

models, update and revise the status of the current SGNC mussels, and develop/suggest actions 

for the Streams Campaign in the Illinois Wildlife Action Plan that focus on mussel conservation.  

Future field sampling will concentrate on updating our knowledge of Illinois’ Species of Greatest 

Need of Conservation (SGNC) in areas where locality or recruitment information are 

incomplete.  Approximately ten sites will be selected to define expected levels of recruitment 

for SGNC mussels.  These sites will be located in 3-4 basins where known concentrations of 

SGNC species (Alasmidonta viridis, Cyclonaias tuberculata, Elliptio dilatata, Lampsilis fasciola, 

Lasmigona compressa, Lasmigona costata, Ptychobranchus fasciolaris, Quadrula cylindrica, 

Toxolasma lividum, Venustaconcha ellipsiformis, Villosa iris, and Villosa lienosa) exist.  Another 

component of future sampling will be to assess the geographical range of at least three mussel 

species (Anodontoides cf. radiata, Lampsilis hydiana, and Villosa lienosa) that have newly 

discovered populations outside of their known historic range.  We will sample approximately 20 

sites in the Cache River, Ohio River tributaries, Big Muddy, and Saline River basins to help 

determine the ranges of these three species.   
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Figure 1.  Completed sampling sites 2009-2012 (n=1036).   
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Figure 2.  Resample sites 2009-2012 (n=29). 
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Figure 3.  Special survey sites 2009-2012 (n=77). 
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Figure 4.  Disturbance rated sites 2009-2012 (n=399). 


