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 EXECUTIVE SUMMARY 

Deuchler Environmental, Inc. (DEI) was contracted by Fox Metro Water Reclamation 

District (FMWRD) to evaluate the biological condition of the Fox River. The study area 

consisted of sites upstream and downstream of the FMWRD’s CSO and treated effluent 

discharges to evaluate if the discharges were having any impacts to the river. In the sampling 

conducted by DEI from 2010 through 2014, no River Redhorse were collected.  However, 

30 Greater Redhorse were collected by electrofishing.  Greater Redhorse were collected 

throughout the entire study area, both upstream and downstream of the FMWRD CSO and 

treated effluent discharges.  Eleven Greater Redhorse were collected in 2010, one Greater 

Redhorse was collected in both 2011 and 2012, 10 different Greater Redhorse were collected 

in 2013, and 7 different Greater Redhorse were collected in 2014.  Most of the redhorse 

were collected in areas of shallow run habitat with gravel, cobble, and boulder substrate.  

This shallow run habitat is the preferred habitat for the Greater Redhorse and where their 

food source can be found. The collection of Greater Redhorse was significant as it was a 

new record to the Aurora area of the Fox River as of 2010.  The fact that they have been 

collected every year since 2010 indicated that there is a viable population within the study 

area.  This was also an indication of favorable water quality conditions and habitat within 

the study area.  The presence of Greater Redhorse was significant since the species was 

thought to be extirpated from Illinois at one time.  Greater Redhorse were found in the Fox 

River both upstream and downstream of the FMWRD effluent discharges.  They were 

collected in tailwater and run habitats that consisted of a mix of gravel, cobble, and boulders 

with little to no sediment deposition.  Distribution of Greater Redhorse was similar upstream 

and downstream of the FMWRD discharges at 19 and 13, respectively.  The Greater 
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Redhorse that were collected downstream of the FMWRD discharges were collected from 

June through August. The treated effluent from FMWRD averaged 5.49 oC (9.87 oF) cooler 

than the mainstem of the Fox River during the summer captures, suggesting that the Greater 

Redhorse are utilizing the FMWRD treated effluent as thermal refuge during the heat of the 

summer.  Most of the Greater Redhorse collected upstream of the FMWRD discharges were 

collected in May, June or October. This seasonality of collections seems to be consistent 

with the downstream findings in that once the river warms up during the summer, the fish 

seek refuge in areas of cooler, faster moving water.   
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1.0 INTRODUCTION 

1.1 Greater Redhorse 

 1.1.1  Greater Redhorse Description 

The Greater Redhorse (Moxostoma valenciennesi) is one of the largest redhorse 

(Moxostoma) species in the Midwest (Page and Burr 1991).  This species is a 

large, stout fish with a dark brown, olive back, golden, yellowish sides and a 

white belly (Smith 1979).  The scales along the back and sides have a dark spot at 

their base.  The caudal fin is red while the other fins are yellow to a reddish 

orange.  They have 16 (14-17) scales around the caudal peduncle (Becker 1983).  

They have a large head with thick lips that are covered in folds.  Adults have a 

dorsal fin with a straight or slightly convex edge and the tail fin is forked with two 

pointed lobes.  Like other fish in the Catostomidae family, the Greater Redhorse 

does not have teeth.  They process food using specialized bones in their throat 

known as pharyngeal teeth.  The pharyngeal teeth in Greater Redhorse are thin 

and bladelike.   

1.1.2  Greater Redhorse Biology 

The Greater Redhorse spawns between May and June when water temperatures 

are above 13°C and spawning can last up to 14 days (Becker 1983).  The males 

congregate and hold the spawning grounds, generally moving about slowly and 

often nudging each other.  Females visit the area when ready to spawn.  They 

spawn in groups of one or two females to up to seven males.  The males flank the 

females rolling over each other, while the tail and dorsal fins are vibrated and the 
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eggs and sperm are released over the substrate.  During spawning, males have 

white tubercles on their tail and anal fins.  The female release 32,000 to 72,000 

yellow eggs, which will hatch in six to eight days (Cooke and Bunt 1999).  Both 

males and females become sexually mature at five to six years old.  After 

spawning they move to areas of deeper water with slower current up to 15.2 

kilometers downstream (Bunt and Cooke 2001).  The mean water depth used by 

Greater Redhorse was 46.3 centimeters and water velocities less than 5 cm/s 

(Bunt and Cooke 2001).    The diet consists of a variety of invertebrates, including 

aquatic insects, mollusks, aquatic worms, and crustaceans as well as plant 

materials.  They forage mainly on the river bottom.  Their preferred food seems to 

be crustaceans followed by mollusks, aquatic insects, and plants (Healy 2002).   

1.1.3  Greater Redhorse Range 

In the United States, the range is from Northern Minnesota south to Indiana, Ohio, 

and Kentucky.  It has been recorded in the Great Lakes, Hudson Bay, and 

Mississippi River basins (Healy 2002).  Although it has been reported as far south 

as Ohio and Kentucky, it may have disappeared from those states.  They have 

become somewhat rare in recent years due to habitat degradation, the building of 

dams, and the decline in mussel populations in rivers (Healy 2002).  Greater 

Redhorse can be locally abundant during spawning, but are generally rare when 

they occur (Healy 2002).  The Greater Redhorse is the rarest of the six redhorse 

species known from Illinois (Seegert 1986).  In Illinois, only 26 Greater Redhorse 

were collected from 13 locations within the upper Illinois River Basin from 1980 

to 2002 (Retzer and Kowalik 2002).  Prior to 1980, the Greater Redhorse was 
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only known in Illinois from one specimen collected from Salt Creek in DuPage 

County in 1901 and was thought to be extirpated as recently as 1979 (Smith 

1979).  

1.1.4  Greater Redhorse Habitat 

This freshwater fish is usually found in medium to large rivers and occasionally in 

lakes. They require clear water without much silt.  They prefer sandy or rocky 

pools or areas of moderate to fast current.  They migrate upstream to spawn over 

cobble or gravel substrates in shallow riffles. Juvenile and young of year prefer 

shallow, channel margin habitat with slower velocity (Becker 1983).  Greater 

Redhorse have been known to associate with Golden Redhorse (Moxostoma 

erythrurum), Northern Hog Sucker (Hypentelium nigricans), Largemouth Bass 

(Micropterus salmoides), Smallmouth Bass (Micropterus dolomieu), Bluegill 

(Lepomis macrochirus), Pumpkinseed (Lempomis gibbosus), Yellow Perch 

(Perca flavescens), White Sucker (Catostomus commersoni), Rock Bass 

(Ambloplites rupestris), Iowa Darter (Etheostoma exile), Common Shiner (Luxilus 

cornutus), and Common Carp (Cyprinus carpio; Healy 2002, Bunt and Cooke 

2001).   

1.1.5  Greater Redhorse Threats 

Greater Redhorse are sensitive to habitat alterations.  The biggest threat comes 

from siltation and pollution that reduce food sources and degrades the quality of 

spawning areas.  The habitat is further degraded by dams, channelization, 

alterations to flow regimes, and removal of streamside vegetation.  Dams also 

create barriers along spawning migration routes.  Many of the preferred food of 
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the Greater Redhorse are sensitive to siltation or other forms of non-point and 

point source pollution, which can indirectly affect the redhorse population (Healy 

2002, Bunt and Cooke 2001).   

1.2 River Redhorse 

 1.2.1  River Redhorse Description 

The River Redhorse (Moxostoma carinatum) in one of the largest redhorse 

(Moxostoma) species in the Midwest (Ross 2001). It is a slightly compressed, red-

tailed redhorse with dark spots on the base of the scales along the back and sides.  

This fish has a large head and a large mouth with heavy, folded lips that form a U-

shape on the posterior border of the lower lip.  The dorsal fin is convex or straight 

along the distal edge.  Like other fish in the Catostomidae family, the River 

Redhose does not have teeth.  They process food using specialized bones in their 

throat known as pharyngeal teeth.  The pharyngeal teeth in the River Redhorse are 

heavy and molarlike (Smith 1979).  The River Redhorse also has 12-13 scales 

around the caudal peduncle (Becker 1983).   

1.2.2  River Redhorse Biology 

The River Redhorse spawns between May and June when water temperatures are 

above 20°C in large rivers and the upper reaches of large tributaries (Becker 1983; 

Parker and McKee 1984).  Spawning occurs over gravel in water depths less than 

one meter.  Males construct nests known as redds that vary in size from 1.2 to 2.4 

meters in diameter (Parker and McKee 1984).  The spawning of River Redhorse 

involves two males to one female. The female approaches the nest created by a 
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male as the male is performing a nuptial dance, darting back and forth, and then a 

second male will join in.  Once the three are together, the female crowds between 

the males and all three vibrate across the bottom of the nest, releasing eggs and 

milt and burying the fertilized eggs in gravel (Hackney 1968).  During spawning, 

males have white tubercles on their head, tail and anal fins.  The female can 

produce 6,000 to 23,000 eggs, which will hatch in three to six days (Parker and 

McKee 1984).  Both males and females become sexually mature at five to six 

years old and have been known to live 28 years (COSEWIC 2006).  The preferred 

diet of the River Redhorse consists of mollusks.  Other organisms consumed 

include aquatic insects, aquatic worms, and crustaceans as well as plant materials 

(Becker 1983).  They forage mainly on the river bottom.   

1.2.3  River Redhorse Range 

The River Redhorse is found from central and eastern Mississippi River drainage 

and the Gulf Slope from Florida to Louisiana.   The range extends north into the 

Great Lakes Basin and St. Lawrence River and is known from 24 states and from 

the Canadian provinces of Quebec and Ontario (COSEWIC 2006).  The River 

Redhorse has been collected throughout much of the Lower Fox River in Illinois, 

although in low abundance (Pescitelli and Rung 2011).   

1.2.4  River Redhorse Habitat 

River Redhorse have been found in both lakes and medium to large rivers, but 

access to suitable riverine spawning habitat is required (COSEWIC 2006).  The 

preferred spawning habitat includes moderate to swift current, riffle-run habitat, 

and clean course substrate (Hackney 1968; Becker 1983).  When not spawning 
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they reside in pool habitats with slow current and abundant aquatic vegetation 

(COSEWIC 2006). 

1.2.5  River Redhorse Threats 

River Redhorse have a narrow range of habitat requirements and are sensitive to 

habitat alterations.  The biggest threat comes from siltation and pollution that 

reduce their food source, degrades the quality of spawning areas and increases 

turbidity (Parker and McKee 1984).  The habitat is further degraded by dams, 

channelization, alterations to flow regimes, and removal of streamside vegetation.  

Dams also create barriers along spawning migration routes.  Many of the 

preferred food of the River Redhorse are sensitive to siltation or other forms of 

non-point and point source pollution, which can indirectly affect the redhorse 

population (Healy 2002; Bunt and Cooke 2001). 

1.3 Greater Redhorse versus River Redhorse 

These two species can be hard to separate from each other based on initial appearance.  

Both species are dark brown on the back, have yellowish sides, and white bellies with a 

tail that is bright orange.  The River Redhorse can be differentiated from the Greater 

Redhorse by its large head, square snout, large eye, and molariform pharyngeal teeth 

(Smith 1979).  The River Redhorse also has a convex dorsal fin edge, while the Greater 

Redhorse has a concave dorsal fin margin.  The River Redhorse has fewer (12-13) caudal 

peduncle scales than the Greater Redhorse (14-16; Becker, 1983).   
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2.0 MATERIALS AND METHODS 

2.1 Study Plan 

Deuchler Environmental, Inc. (DEI) was contracted by Fox Metro Water Reclamation 

District (FMWRD) to evaluate the biological condition of the Fox River.  Sampling has 

been conducted from 2009 through 2014. The study area consisted of sites upstream and 

downstream of the FMWRD effluent discharge to evaluate if the treated effluent was 

having any impacts to the river water quality. The 2009 sampling will not be discussed 

since there were no Greater Redhorse or River Redhorse collected that year.  In 2010, the 

study area started at the North Aurora Dam and continued downstream approximately 

10.5 miles to Orchard Road (Figure 1).  In 2011 and 2012, the study area was modified 

to an area that started at Sullivan Road and continued downstream approximately 12 

miles to downstream of Saw Wee Kee Park (Figure 2). In 2013 and 2014 the study area 

was slightly modified again to extend from Sullivan Road to downstream of Orchard 

Road (Figure 3).  

The total elevation change from the headwaters of the Fox River to the confluence with 

the Illinois River is 460 feet with an average slope of 2.5 feet/mile (Santucci 2003).   The 

study area is a high gradient section of the Fox River with an elevation drop of 

approximately 66 feet from the North Aurora Dam to Saw Wee Kee Park with an average 

slope of 5.3 feet/mile (Google Earth).   

Sampling areas were divided into a left descending bank (LDB) and right descending 

bank (RDB) location to see if there were any significant differences per bank both 

upstream and downstream of the effluent discharge.  DEI has conducted a conductivity 

study that has shown the effluent plume tends to hug the RDB (DEI unpublished).  Three 
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tributaries to the Fox River were sampled using an electric seine as part of the project to 

see if any young of the year were seeking refuge or if there were any other species not 

present in the main stem of the Fox River.  No Greater Redhorse or River Redhorse were 

found in the tributaries so that sampling will not be discussed in this report.    

Each location was electrofished for 30 minutes and sampling was repeated throughout the 

season.   In 2012, shoreline seining was added in an attempt to enhance the species 

diversity.  Sampling was conducted from May to November of each year.  Starting in 

2012, each location was seined at the upstream end of the shock zone for approximately 

100 feet.  After the seining, each location was electrofished for approximately 30 minutes 

and distance was dependent upon flow conditions.  No Greater Redhorse or River 

Redhorse were collected in the seining efforts so those results will also not be discussed.   

A 16’ Alumacraft boat with a Smith-Root 5.0 GPP electrofisher system was used to 

sample the main stem of the Fox River (Photo 1).  Electrofishing was conducted at 120 

Hz.  The electrode array consisted of the aluminum boat hull as the cathode and 6 

droppers suspended from a retractable boom as the anode.  Each anode dropper is 3/8” 

woven steel cable that has a length of three feet.  The anodes were suspended from a 

retractable boom that extends eight feet in front of the bow of the boat.  The 

electrofishing sampling crew consisted of a boat operator and a crew member responsible 

for netting the stunned fish.  Electrofishing was conducted in a downstream direction.  A 

conscious effort was made to net every stunned fish.  The electrofishing boat maneuvered 

alongside banks in the main channel and within any submerged or other type of fish 

cover.  The catch was placed into a 75 gallon stock tank that was aerated with oxygen.  

After 30 minutes of electrofishing the fish were measured to the nearest millimeter, 
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weighed to the nearest gram, and analyzed for anomalies before being released back into 

the Fox River.  Smaller fish and minnow species were placed into a jar and preserved for 

identification and processing in the laboratory.   

Photo 1.  Boat Electrofishing 

 

The sample area was a mix of riffles, runs, and pools with mostly run habitat.  There are 

three dams currently on this section of the Fox River: North Aurora Dam, Galena Dam 

and Montgomery Dam.  The Hurds Island Dam was formerly located within the study 

area but was removed in 2005.   

Starting in 2012, DEI floy tagged all of the Greater Redhorse collected to monitor for 

recaptures and to assess any movement upstream or downstream.  Once the fish are 

measured and weighed a numbered tag is attached adjacent to the dorsal fin (Photo 2).   
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Photo 2.  Tagged Greater Redhorse 

 

2.2 Sample Location Descriptions 

Maps depicting the study area and location boundaries are included as Figures 1 through 

14.  Each sampling location is described below along with the reason why each location 

was chosen.  The years each location was sampled can be found in Table 1.   

Table 1.  Sample Locations by Year 
 Year 

Location 2010 2011 2012 2013 2014 
North Aurora Dam Tailwater X         
Sullivan Road X X X X X 
Galena Dam Tailwater X         
Hurds Island     X X X 
Montgomery Dam Tailwater X   X X X 
Jefferson Street/Route 30 X X X X X 
Fox Metro Water Reclamation 
District X X X X X 
Violet Patch Park X X X X X 
Hudson Park X X X X X 
Orchard Road X     X X 
Saw Wee Kee   X X     

 

 2.2.1 North Aurora Dam Tailwater  
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North Aurora Dam Tailwater location was sampled from the dam downstream 

approximately 1000 meters (Figure 4).  This area was only sampled in 2010.  It 

was chosen to assess the tailwater area of the North Aurora Dam as this is a 

popular fishing destination and represents the conditions of the Fox River 

upstream of the influence of the City of Aurora’s CSOs and the FMWRD effluent.   

This section of the river was highly modified due to the North Aurora Dam and 

has relatively fast flow and shallow areas of gravel, sand and rock.  The adjacent 

land use was primarily commercial/industrial and park land.  Access was gained 

by boat at the boat launch at Veterans Island near the Illinois Avenue Bridge. 

 2.2.2 Sullivan Road  

Sampling of Sullivan Road began approximately 100 yards upstream of the bridge 

(Figure 5).  Sullivan Road was chosen to represent the conditions of the Fox 

River upstream of the influence of the City of Aurora’s CSOs and FMWRD 

effluent.   

This location was mostly undisturbed with relatively fast flow and shallow areas 

of gravel, sand and rock. The adjacent land use was primarily 

commercial/industrial and park land. Access was gained by boat at the boat 

launch at Veterans Island near the Illinois Avenue Bridge. 

 

 

 2.2.3 Galena Dam Tailwater  

Galena Dam Tailwater location was sampled from the dam downstream to North 

Avenue (Figure 6).  This area was only sampled in 2010.  It was chosen to assess 
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the tailwater area of the Galena Dam to represent the condition of the Fox River 

within Aurora’s CSO discharge area and upstream of the FMWRD effluent.   

This section of the river was highly modified due to the Galena Dam and has 

relatively fast flow and shallow areas of gravel, sand and rock. The adjacent land 

use was primarily commercial/industrial and park land.  Access was gained by 

boat at the South River Street Boat Launch in Aurora. 

2.2.4 Hurds Island  

The Hurds Island location was sampled from the North Avenue bridge 

downstream to the pedestrian bridge located upstream of the River Street boat 

launch (Figure 7). This section was added in 2012 to get a better representation of 

the Fox River within Aurora’s CSO discharge area and upstream of the FMWRD 

effluent.  This site was also an area that has been sampled by the Illinois 

Department of Natural Resources (IDNR).   

This location was highly modified due to the presence of the Galena Boulevard 

Dam, and Montgomery Dam, which causes this area of the Fox River to be a 

shallow moderately flowing stream at the upper end of the zone and a slow 

flowing pool at the downstream end of the zone.  There were also remnants of the 

former North Avenue dam near the upstream end of this location.  The adjacent 

land use was primarily commercial/industrial, residential, and park land.  The 

LDB near the downstream end of the sampling reach was quite full of trash and 

discarded home appliances. Access was gained by boat at South River Street Boat 

Launch in Aurora. 
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2.2.5 Montgomery Dam Tailwater 

Montgomery Dam Tailwater location was sampled from the Montgomery Dam 

downstream approximately 400 meters of the Mill Street Bridge (Figure 8).  This 

area was sampled in 2010, 2012, 2013, and 2014.  It was chosen to assess the 

tailwater area of the Montgomery Dam as this is a popular fishing destination and 

there was a fish kill in 2012 that included the Illinois Endangered Greater 

Redhorse.  This area was also sampled by the IDNR as well as a monitoring site 

of the Illinois Environmental Protection Agency (IEPA).   

This section of the river was highly modified due to the Montgomery Dam. The 

adjacent land use was mostly park land with some residential and commercial 

properties.  This segment was accessible by boat off of the Fox Valley Park 

District’s bike path at South Broadway Park in Montgomery. 

2.2.6 Jefferson Street/Route 30  

Sampling at the Jefferson Street/Route 30 location began at Jefferson Street and 

continued downstream to midway between the Route 30 Bridge and the railroad 

bridge that is upstream of Fox Metro Water Reclamation District (Figure 9).  

Jefferson Street/Route 30 was chosen to further represent the conditions of the 

Fox River downstream of the Aurora CSO area and upstream of the FMWRD 

effluent.   

This section of the river was highly modified and this area of the Fox River was 

slow flowing under normal conditions.  The adjacent land use was mostly 

residential and park land.  This segment was accessible by boat off of the Fox 

Valley Park District’s bike path at South Broadway Park in Montgomery.   
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2.2.7 Fox Metro Water Reclamation District  

Fox Metro Water Reclamation District began at the railroad bridge that is 

upstream of FMWRD and continued downstream to the Com-Ed power line 

crossing and includes the FMWRD plant treated discharge and CSO outfall 

(Figure 10). This segment was chosen to represent the conditions of the Fox 

River downstream of the Aurora and FMWRD CSO outfall and the FMWRD 

treated effluent discharge point.   

The location was primarily undisturbed with relatively fast flow and shallow areas 

of gravel, sand and rock substrate.  The adjacent land use was primarily 

residential and FMWRD along the RDB and transportation and park along the 

LDB. Access was obtained by boat off of the bike path at South Broadway Park in 

Montgomery and at a private boat launch across the river from Violet Patch Park.   

 2.2.8 Violet Patch Park 

Violet Patch Park sampling began at the pedestrian bridge near the upstream end 

of the park and continued downstream to Millstone/Troy Park (Figure 11).  This 

area was chosen to represent the conditions of the Fox River downstream of the 

Aurora and FMWRD discharge points.   

 This location was primarily undisturbed with relatively fast flow and shallow 

areas of gravel, sand and rock substrate.  The adjacent land use was park and 

residential.  Access by boat was obtained from a private boat ramp on the RDB 

across from the park. 

 2.2.9 Hudson Park 
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 Hudson Park was sampled from the mouth of Waubonsie Creek to just upstream 

of the bridge at Orchard Road (Figure 12).  This segment was chosen to further 

represent the conditions of the Fox River downstream of the Aurora and FMWRD 

CSO discharge points.  This area was also an area that has been sampled by the 

IDNR.   

 This area was primarily undisturbed with relatively fast flow and shallow areas of 

gravel, sand and rock substrate.  The adjacent land use was primarily residential.  

This segment was accessible by boat at the Hudson Crossing Park near Route 34 

in Oswego.   

 2.2.10 Orchard Road 
 

 Orchard Road sampling began at the Orchard Road bridge and continued 

downstream to the Saw Wee Kee Park boat launch (Figure 13).  This site was 

sampled in 2010 and added back to the sampling plan in 2013 to assess the river 

at the point where the effluent becomes fully mixed with the river. This segment 

was chosen to further represent the conditions of the Fox River downstream of the 

Aurora and FMWRD CSOs and the FMWRD effluent discharge.   

 This area was primarily undisturbed with slow flow and shallow areas of gravel, 

sand and rock substrate.  The adjacent land use was primarily residential and park.  

This segment was accessible by boat at the Saw Wee Kee Park boat launch.   

 

 2.2.11 Saw Wee Kee 
 

 Saw Wee Kee was located downstream of the Orchard Road bridge to upstream 

of the Hide-A-Way Campground (Figure 14).  This segment was chosen to 
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further represent the conditions of the Fox River downstream of the Aurora and 

FMWRD CSOs and the FMWRD treated effluent discharge.  This location was 

added in 2011 and discontinued at the end of 2012.   

 This area was primarily undisturbed with slow flow and shallow areas of gravel, 

sand and rock substrate.  The adjacent land use was primarily residential and park.  

This segment was accessible by boat at the Saw Wee Kee Park boat launch. 
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3.0 RESULTS 

3.1 Past Studies 

The IDNR conducts basin surveys on a rotational basis.  The most recent studies on the 

Fox River were completed in 2002, 2007, and 2012.  No state threatened or endangered 

redhorse species were collected in 2007 or 2012 (Pescitelli and Rung 2014).   There were 

four River Redhorse captured during the 2002 basin survey, two at the Oswego sampling 

location (DT-03) and two at the Wedron sampling location (DT-36).  The IDNR has 

collected River Redhorse during their surveys and concluded that they are in low 

abundance. The IDNR has not collected any Greater Redhorse during their basin surveys.   

In 2000, the Max McGraw Wildlife Foundation conducted a Fox River fish passage 

feasibility study investigating the impacts of the dams on the river.  During this study no 

Greater Redhorse were collected and 14 River Redhorse were collected from downstream 

of the South Batavia Dam to upstream of the Yorkville Dam (Santucci 2003).  There 

were 10 River Redhorse collected in the free flowing area below the Batavia Dam (RM 

53.73), one River Redhorse was collected in the free flowing area below the North 

Aurora Dam (RM 51.45), two River Redhorse were collected in the free flowing area 

below the Hurds Island Dam (RM 47.51), and one River Redhorse was collected 

upstream of the Yorkville Dam (RM 42.33) in an area between the Route 34 bridge and 

the Orchard Road bridge (Santucci 2003).   

3.2 DEI Results 

In the sampling conducted by DEI from 2010 through 2014, no River Redhorse were 

collected, however, 30 Greater Redhorse were collected by electrofishing (Table 2).  
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Table 2.  Greater Redhorse Catch by Date 

Location Habitat  Date 
Total Length 

(mm) 
Weight 

(g) 
estimated 

age 
FMWRD RDB Run-Effluent 6/16/2010 575 2542 9 
N Aurora Dam LDB Tailwater 6/29/2010 412 845 5 
N Aurora Dam LDB Tailwater 6/29/2010 423 925 5 
Galena Dam RDB Tailwater 7/1/2010 544 2123 7 
FMWRD RDB Run-Effluent 7/15/2010 556 2049 7 
FMWRD RDB Run-Effluent 7/15/2010 586 2493 9 
Mont Dam LDB Tailwater 8/19/2010 423 960 5 
Mont Dam LDB Tailwater 8/19/2010 423 1002 5 
Mont Dam LDB Tailwater 8/19/2010 432 1013 5 
Mont Dam RDB Tailwater 8/20/2010 577 2677 9 
Mont Dam RDB Tailwater 11/3/2010 226 128 3 
FMWRD RDB Run-Effluent 6/6/2011 593 2687 10 
Montgomery Dam Tailwater Tailwater 8/6/2012 384 640 4 
Orchard Rd RDB Run 5/16/2013 530 1902 7 
Montgomery Dam LDB Tailwater 5/20/2013 435 970 5 
Hurds Island RDB Run 5/31/2013 578 2524 9 
Hudson Park RDB Run 6/17/2013 543 1900 7 
Violet Patch Park LDB Run 7/23/2013 521 1692 7 
Violet Patch Park RDB Run 7/23/2013 493 1650 6 
Violet Patch Park RDB Run 7/23/2013 543 1924 7 
FMWRD LDB Run 8/1/2013 435 1068 5 
Hurds Island RDB Run 10/4/2013 485 1524 6 
Montgomery Dam LDB Tailwater 10/14/2013 502 1652 6 
Montgomery Dam RDB Tailwater 10/14/2013 560 2408 8 
Hurds Island RDB Run 6/10/2014 540 2406 7 
Violet Patch Park RDB Run 7/10/2014 570 2292 8 
Montgomery Dam LDB Tailwater 7/11/2014 555 2402 7 
Violet Patch Park RDB Run 8/18/2014 584 2388 9 
Hurds Island RDB Run 8/25/2014 551 2354 8 
Hurds Island RDB Run 10/7/2014 560 2614 8 
Violet Patch Park LDB Run 10/20/2014 540 2328 7 
Montgomery Dam LDB Tailwater 10/28/2014 532 2030 7 
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Greater Redhorse were collected throughout the entire study area, both upstream and 

downstream of the FMWRD effluent discharge.  In 2010, there was a total of 11 Greater 

Redhorse collected comprising 0.06% of the total fish collected by electrofishing.  Eight 

were found in tailwater locations of the North Aurora Dam, Galena Dam, and 

Montgomery Dam.  The other three were collected in the effluent plume FMWRD.  The 

first specimen collected was verified by IDNR staff and staff from the Field Museum in 

Chicago where the specimen is currently part of their collection.  Individuals collected 

since 2010 have been verified by dorsal fin shape and caudal peduncle scale counts.  

Photos have also been taken of most Greater Redhorse encountered.  In 2011 and 2012, 

only one Greater Redhorse was collected each year comprising 0.01% of the total 

electrofishing catch each year.  The Greater Redhorse collected in 2011 was in the 

effluent plume of FMWRD and in the Montgomery Dam tailwater in 2012.  In addition to 

the Greater Redhorse collected during the electrofishing sampling in 2012, a dead 

individual was found on the shore near Mill Street in Montgomery downstream of the 

Montgomery Dam on July 12, 2012 (Photo 3).  This individual was photographed and 

the pictures were sent to the IDNR Region 2 fish biologist for confirmation of 

identification.  It is believed this fish died as a result of the low flow conditions of the 

Fox River in 2012. During 2012, the Fox River was at drought levels. These low flows 

lead to large diel fluctuations in dissolved oxygen and increased water temperature and 

algal blooms causing stress to the fish and leading to the fish kill.  There were ten 

different Greater Redhorse collected in 2013 comprising 0.09% of the total electrofishing 

catch.  Three were collected in the tailwater of the Montgomery Dam, while the rest were 

collected in run habitat.  Two were collected upstream of the FMWRD treatment plant at 
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the RDB of Hurds Island.  The other five were collected downstream of the effluent, one 

at LDB of Fox Metro, one was collected on the LDB near Violet Patch Park, two were 

collected on the RDB near Violet Patch Park with one being a recaptured fish that was 

tagged five weeks earlier from the RDB near Hudson Park, and the other one was 

collected from the RDB near Orchard Road. In 2014, there were seven different Greater 

Redhorse collected that comprised 0.07% of the electrofishing catch. Three were 

collected from the RDB near Hurds Island with one of them being recaptured six weeks 

after it was initially tagged.  Two more were collected from the LDB in the tailwater of 

the Montgomery Dam.  Two were collected from the RDB near Violet Patch Park and the 

other one was collected from the LDB near Violet Patch Park (Table 3).   

Photo 3.  Dead Greater Redhorse found July 12, 2012. 

 

Length at annuli data for Greater Redhorse collected in Wisconsin was used to generate 

an average length at age (Becker 1983).  The average length at age data was used to 

assign an age to the Greater Redhorse caught by DEI from 2010 through 2014 based on 

total length of the individual fish caught (Table 2).  It was determined that the Greater 
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Redhorse collected by DEI ranged in age from three to ten.  Most of the fish fell in the six 

to eight year old class. 

Shorthead Redhorse is another redhorse species with bright red fins that are commonly 

found in this area of the Fox River.  Photo 4 compares the Shorthead Redhorse 

(Moxostoma macrolepidotum) to the Greater Redhorse.  The Shorthead Redhorse is 

toward the top of the picture and the Greater Redhorse is toward the bottom.  The 

differences between the two species are evident when compared side-by-side. 

Photo 4.  Shorthead Redhorse vs. Greater Redhorse. 
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Table 3.  Tagged Greater Redhorse in the Fox River 
 

Tag 
number 

length 
(mm) 

weight 
(g) location date Recap length 

(mm) 
weight 

(g) location date 

001 384 640 Montgomery Dam 
Tailwater 8/6/2012      

002 530 1902 Orchard Road RDB 5/16/2013      

003 435 970 Montgomery Dam 
Tailwater LDB 5/20/2013      

004 578 2524 Hurds Island RDB 5/31/2013      

005 543 1900 Hudson Park RDB 6/17/2013 X 543 1924 Violet Patch 
Park RDB 7/23/2013 

007 493 1650 Violet Patch Park RDB 7/23/2013      
008 521 1692 Violet Patch Park LDB 7/23/2013      
010 435 1068 Fox Metro LDB 8/1/2013      
011 485 1524 Hurds Island RDB 10/4/2013      

012 502 1652 Montgomery Dam 
Tailwater LDB 10/14/2013      

013 560 2408 Montgomery Dam 
Tailwater RDB 10/14/2013      

014 540 2406 Hurds Island RDB 6/10/2014      
015 570 2292 Violet Patch Park RDB 7/10/2014      

016 555 2402 Montgomery Dam 
Tailwater LDB 7/11/2014      

017 584 2388 Violet Patch Park RDB 8/18/2014      

018 551 2354 Hurds Island RDB 8/25/2014 X 560 2614 Hurds Island 
RDB 10/7/2014 

019 540 2328 Violet Patch Park LDB 10/20/2014      

020 532 2030 Montgomery Dam 
Tailwater LDB 10/28/2014      
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4.0 DISCUSSION 
 

Redhorse made up a significant portion of the fish species collected throughout the study 

area (13% to 28%).  This includes Golden Redhorse (Moxostoma erythrurum), Shorthead 

Redhorse, and Silver Redhorse (Moxostoma anisurum) as well as Greater Redhorse.  Most 

of the redhorse were collected in areas of shallow run habitat with gravel, cobble, and 

boulder substrate.  This is the preferred habitat for the Greater Redhorse and where their 

food source can be found (Yoder and Beaumier 1986).  The collection of Greater Redhorse 

was significant as it was a new record to the area as of 2010.  The fact that they have been 

collected every year since 2010 indicated that there was a viable population within the study 

area.  This was also an indication of favorable water quality conditions and habitat within 

the study area.  The presence of Greater Redhorse was significant since the species has been 

on the decline throughout most of its range and once thought to be extirpated from Illinois 

(Smith 1979, Yoder and Beaumier 1986).  Greater Redhorse were found in the Fox River 

both upstream and downstream of the FMWRD effluent discharge.  They were collected in 

tailwater and run habitats that consisted of a mix of gravel, cobble, and boulders with little to 

no sediment deposition.   

Distribution of Greater Redhorse was similar upstream and downstream of the FMWRD 

effluent at 19 and 13, respectively. The Greater Redhorse that were collected downstream of 

the FMWRD effluent were collected from June through August. Eight of the fish were 

collected immediately downstream of the FMWRD effluent and two were collected further 

downstream in the effluent plume.  FMWRD’s laboratory staff collected weekly water 

quality data for temperature, dissolved oxygen, pH, conductivity, and ammonia nitrogen at 

various locations along the mainstem of the Fox River and at the effluent of the plant as it 
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enters the river.  The closest upstream location to the FMWRD effluent was at Mill Street in 

Montgomery. Using this temperature data from FMWRD, Table 4 compares the temperature 

of the effluent to the temperature of the mainstem at Mill Street for those summer dates that 

Greater Redhorse were captured on the RDB (effluent side) of the Fox River.   The effluent 

from FMWRD averaged 5.49 oC (9.87 oF) cooler than the mainstem of the Fox River during 

the summer captures, suggesting that the Greater Redhorse were utilizing the FMWRD 

effluent as thermal refuge during the heat of the summer.  Further investigation of this 

temperature gradient with multiparameter sondes is planned as part of future monitoring 

activities.  The other three Greater Redhorse collected downstream of FMWRD were outside 

of the effluent plume.  One was collected in July, one in August, and the other was collected 

in October.  

Table 4.  All RDB Downstream WWTP Capture Locations: 
Comparison of Effluent vs. Mainstem Temperatures 

 

Location 

Greater 
Redhorse 
Collection 

Date 

Temp. of 
Effluent 

(oC) 
Fox River at 
Mill St. (oC) 

Data 
Collection 

Date 

Difference 
between 

Effluent and 
River (oC) 

FMWRD RDB 6/16/2010 18.30 23.49 06/17/2010 -5.19 
FMWRD RDB 7/15/2010 20.48 26.99 07/14/2010 -6.51 
FMWRD RDB 6/6/2011 18.24 26.32 06/08/2011 -8.08 
Orchard Rd RDB 5/16/2013 15.52 19.24 05/16/2013 -3.72 
Hudson Park RDB 6/17/2013 17.61 23.01 06/20/2013 -5.40 
Violet Patch Park RDB 7/23/2013 19.89 25.15 07/24/2013 -5.26 
Violet Patch Park RDB 7/10/2014 18.73 24.40 07/11/2014 -5.67 
Violet Patch Park RDB 8/18/2014 20.72 24.78 08/21/2014 -4.06 

MEAN     -5.49 
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Most of the Greater Redhorse collected upstream of the FMWRD effluent were collected in 

May, June or October. This seasonality of collections seemed to be consistent with the 

downstream findings in that once the river warmed up during the summer, the fish would 

seek refuge in areas of cooler, faster moving water.  There were seven collected in 

July/August and six of these were in tailwater habitat and one in the run habitat. Five of the 

collections occurred in 2010 and all in tailwater habitat of the Galena Dam and Montgomery 

Dam, one was collected in 2012 in tailwater habitat of the Montgomery Dam and the other 

one was collected in 2014 in run habitat. All of the collections took place over gravel, 

cobble, and boulder substrate.  This is the preferred habitat for the Greater Redhorse and 

where their food source can be found (Yoder and Beaumier 1986).  The dams inhibit fish 

passage and further investigation of the tailwater areas between downstream of the North 

Aurora Dam to upstream of the Montgomery Dam is suggested.   

Tagging began in August of 2012 to track the movement of the species and to monitor 

recapture rates.  Since the tagging began, DEI tagged 18 Greater Redhorse and recaptured 

two of the tagged fish.  One of the tagged fish was collected five weeks after it was initially 

encountered and it moved upstream approximately 2.0 miles from where it was released.  

The other recaptured fish was collected in the same area in which it was tagged so stayed in 

the same area in which it was originally collected.   

No young-of-year (YOY) or juvenile Greater Redhorse were collected. Many of the Greater 

Redhorse collected in Illinois have been adults indicating that either reproduction or 

recruitment are low in Illinois, or that YOY are more difficult to collect than adults (Burr et 

al. 1996).  Searches for spawning reaches and YOY and juvenile Greater Redhorse in 
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Illinois are needed.  Other studies of the Greater Redhorse indicate that YOY and juveniles 

seek refuge in along vegetative shores in shallow, slow velocity pools (Healy 2002) and 

moderate sized streams or tributaries and backwater areas provide suitable habitat for 

juveniles (Jenkins 1970). Preferred vegetation included filamentous algae with patches of 

aquatic plants growing in slack water areas (Parker 1984) and water willow (Justicia 

americana, Retzer and Kowalik 2002).  Large predatory fish were less common in the 

shallow pools, indicating the use of this habitat was consistent with predation risk and the 

presence of slow velocity habitats along channel margins was vital to maximize survival of 

YOY redhorse (Healy 2002).  There have been some projects done along the Fox River by 

the IDNR, Friends of the Fox River, and the Sierra Club in which water willows have been 

planted.  Further investigation of these sites may show whether any YOY or juvenile 

redhorse are using these areas.  It is recommended that further plantings continue along the 

river to create favorable conditions for redhorse YOY and juveniles.   

According to Healy (2002), year-to-year reproductive success can vary depending on 

weather conditions such as spring flooding and snowmelt.  In rivers where flows are 

modified by dams, cues required to initiate spawning may be disrupted and larvae may be 

flushed downstream or stranded, possibly resulting in reduced reproductive success (Healy 

2002).  The abundance of larval catostomids, such as redhorse species, has been found to 

vary greatly among years and was much lower in rivers regulated by a dam when compared 

to free-flowing rivers.  The year when the highest abundance of larval catostomids was 

recorded in a regulated river was when the dam was discharging for long periods of time due 

to high spring river flows (Healy 2002).  Within DEI’s study area, there are currently three 

dams which impede the movement of fish upstream of these dams. Also, the pools behind 



Greater Redhorse and River Redhorse Status and   
Distribution in the Fox River near Aurora, Illinois   

 

 
  

32 
 

the dams have collected sediment deposits which are detrimental to the Greater Redhorse 

habitat and food sources.  The removal of the dams along the Fox River will be beneficial to 

the survival of the Greater Redhorse and River Redhorse.  There is a Denil fishway at the 

Yorkville Dam and various bypass structures have been suggested along the Fox River in 

lieu of dam removal.  It was found that Greater Redhorse were rarely successful at ascending 

Denil fishways at weirs (Cooke and Bunt 1999).  This is further indication that the removal 

of the dams would be of significant benefit to the species.   
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