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9:00-9:15 

Welcome and Introduction of keynote speaker  
Amanda Nelson, SIUC IGERT 

 

9:15-10:00  

Keynote Speech- Climate change in Illinois and baldcypress swamps  
Beth Middleton, USGS 

 

Shifts in wetland environment related to climate change have the potential to alter the function of baldcypress 

swamps in the southeastern United States.  Climate change predictions from the IPCC for the central United States 

include a hotter and drier climate with occasional severe flooding from intense storms along with higher levels of 

atmospheric CO2.  For baldcypress swamps in Illinois, production and/or production will likely increase with these 

predicted climate changes.  Currently, latitudinal studies show that production is highest in Arkansas, which is in 

the central part of the range. Drought is likely to affect the biodiversity of the Illinois swamps, because most of the 

variation in the seed banks along the latitudinal gradient is related to the percent time of drawdown of the swamp.  

While many aquatic species can persist for years in seed banks, little is known about how these species may fare 

under the conditions predicted under these climate change scenarios.  Management focusing on the reconnection of 

corridors and the maintenance of moist soil is likely to allow species migration and persistence during climate-

induced drought. 

 

Dr. Beth Middleton is a research ecologist with National Wetlands Research Center, United States Geological 

Survey in Lafayette, Louisiana, where she works on the effects of climate change on baldcypress swamp function.  

Her work has contributed to the understanding of world wetland restoration and global climate change.  Among her 

books is "Wetland restoration, flood pulsing and disturbance dynamics", which received the Merit Award of the 

Society of Wetland Scientists.  Her Ph.D. is from Iowa State University, where she did her Ph.D. research on 

monsoonal wetlands in India.  During her time as a full professor at Southern Illinois University, she did a Fulbright 

Fellowship as G.P Pant University, Pantnagar India on wetlands of the Himalayan terai. She gave the 2009 Earth 

Day talk sponsored by the U.S. Consulate in Chennai, India.  She is a visiting professor of the Chinese Academy of 

Science (2010) working on wetland restoration on the Sanjiang Plain of China. 

 

10:00-10:15  

Earthquakes and megafloods?  The Cache River’s geomorphic mysteries 
Steve Gough, LRDD 

 

Considering its importance and scientific value, we know very little about the Cache River’s geomorphology.  The 

river’s valley shows many cryptic features, including circular craters, a sunken area in the river’s long profile, and 

very large, persistent fluvial features, locally known as “whalebacks.”  Tuttle (2000) has found strong evidence for 

a large seismic event at about 1,000 AD.  It is plausible that this event caused subsidence in the middle Cache that 

was followed by a megaflood from Ohio River overflow that produced the large fluvial features.  It may also be 

possible that the cypress swamps of the Middle Cache Valley appeared after this vent created favorable 

conditions.  In this presentation I will outline this hypothesis and encourage researchers to pursue evidence. 

 

Steve Gough is a fluvial geomorphologist and Principal of Little River Research & Design (LRRD), which he 

founded in 1991.  His post-graduate training is in forest hydrology, aquatic ecology, planning, and 

geomorphology.  Steve worked for six years as a Missouri Department of Conservation river manager with 

statewide responsibility for technical oversight and development of bioengineering methods.  He applies a broad 

technical knowledge of river process to advise a wide array of clients, including municipal stormwater agencies, 

engineering firms, and both private and public conservation organizations.  Steve's recent projects include 

watershed-scale geomorphic assessments of urban streams and design of award-winning restoration and 

bioengineering projects in the St. Louis metro area.  Steve has worked throughout North America, but has extensive 

experience working in the St. Louis metro area and in the Ozarks of Missouri and Arkansas. 

 

 

 



10:15-10:30  

Hydrologic and Hydraulic Modeling of the Cache River for Evaluating Alternative Restoration Measures 

Mike Demissie, Laura Keefer, Yanqing Lian, Elias Bekele, ISWS and UIUC 

 

The Cache River basin, located in southern Illinois, has characteristics unique to the State of Illinois and nation, 

with diverse physical, chemical, and biological features that produced a great diversity of natural communities. 

Because of these unique characteristics, the Cache River basin contains some high quality bottomland hardwood 

forests and wetlands that have been recognized nationally and internationally. Changes in land-use practices and 

hydraulic modifications during the last century have significantly threatened the ecological integrity of some of 

these valuable habitats and wetlands. Therefore one of the key goals of resource managers working in the area is to 

restore the Cache River’s natural hydrologic character to a level that can sustain a viable ecology throughout the 

river corridor. 

 

An essential component of the restoration effort for the Cache River has been the development of detailed 

hydrologic and hydraulic models to determine water levels associated with proposed restoration measures. These 

models assist the Cache River Wetlands Joint Venture Partnership (JVP) in the decision-making process of 

selecting and implementing restoration projects that improve the hydrologic conditions for the natural ecosystem. 

Hydrologic and hydraulic modeling also allow the JVP to satisfy all regulatory requirements and ensure that 

natural, agricultural, and social resources are not damaged by flooding induced by modifications to the river 

system. Hydrologic and hydraulic models were developed by the Illinois State Water Survey for the Lower and 

Upper Cache River and are published in two reports (Demissie et al., 2008, 2010) located on the ISWS website 

http://www.isws.illinois.edu/pubs/search.asp (Contract Reports 2008-01 and 2010-06). This presentation 

summarizes the results for some of the modeling scenarios. 

 

Laura Keefer, Fluvial Geomorphologist, has been with the Illinois State Water Survey since 1986 and working on 

watershed monitoring and sediment issues in the Cache River Basin since that time.  Her current interests are in 

erosion and sedimentation processes related to stream channel adjustments to landscape changes. 

 

10:30-10:45       

Results of the 2009 cooperative IDNR/IEPA intensive survey of the Cache River Basin 

David Muir, IEPA 

 

In 2009 the Illinois Environmental Protection Agency (Illinois EPA) and the Illinois Department of Natural 

Resources (IDNR) cooperatively conducted an intensive survey of the Cache River basin.  Stream conditions were 

evaluated by collection of water quality, sediment chemistry, instream habitat, macroinvertebrate community and 

fish community samples at 25 stream stations.  Objectives of the Cache River basin survey were to: 

1. Determine aquatic life use support attainment in the Cache River basin and sources and factors causing or 

contributing to use impairment for reporting under section 305(b) of the Clean Water Act; 

2. Document ambient water quality conditions and specific constituents contributing to water quality 

degradation; 

3. Evaluate biotic integrity in the basin using fish and macroinvertebrate community data; 

4. Determine biotic potential for each stream segment through assessment of available aquatic habitat; and 

5. Determine the status of toxic substances in the basin by examination of surface water, sediment chemistry, 

and fish tissue samples. 

Stream water samples were analyzed for oxygen-consuming materials, nutrients, metals, solids, and other 

constituents.  In situ measurements of water temperature, pH, dissolved oxygen, and conductivity were also taken.  

Fish populations were sampled by IDNR using a 30 ft. electric seine or a boat electrofishing unit.  Fish samples 

were also collected for analysis of selected organochlorine compounds and mercury at five sites in the Cache basin.  

Macroinvertebrates were sampled proportionally from all available habitats and substrates.  Quantitative and 

qualitative methods were used to evaluate habitat quality.  Surficial sediment samples were collected from the 

uppermost layer of recently deposited sediment and analyzed for metal and organic compounds.  The results of this 

sampling effort will be presented and explained. 

 

http://www.isws.illinois.edu/pubs/search.asp


David Muir has been a biologist with the Illinois Environmental Protection Agency since 1992 and has been 

involved with the collection of fish, macroinvertebrates, water, sediment and habitat data in both lakes and streams 

in Southern Illinois throughout that time.  For the last six years, he has also been the primary author of the 

Agency’s Clean Water Act Section 303(d) and 305(b) reports to USEPA.  These reports summarize the conditions 

of Illinois waters based on Illinois EPA’s sampling programs. 

 

10:45-11:00 Break 

 

11:00-11:15  

Quantifying the water quality benefits of riparian buffers in the Cache River Watershed 
Karl Williard, SIUC 

 

In agricultural watersheds across the U.S. and world, many woody and herbaceous species of riparian vegetation 

have proven to be effective filters of nutrients and sediment.  Over the past decade, we have investigated the water 

quality impacts of giant cane (Arundinaria gigantea (Walt.) Muhl.) riparian buffers in the Cache River watershed.  

Giant cane is a native bamboo-like grass species that once thrived in southern Illinois and has received considerable 

attention from federal and state agencies for reestablishment into its native range. A series of three field-scale 

studies evaluated giant cane’s ability to attenuate sediment and nutrients in surface runoff and groundwater.  The 

initial study monitored nutrient and sediment concentrations in surface runoff and groundwater in Cypress Creek 

watershed, while two subsequent studies focused on groundwater quality and added riparian buffer plots along Big 

Creek and Cache River.  Overland flow collectors and groundwater monitoring wells were used to collect water 

samples at fixed distances from the edge of three agricultural fields (i.e., 0m, 1.5m, 3m, 6m, 9m, and 12m).  Results 

showed significant nutrient and sediment reductions within the first 3m of the giant cane buffers, whereas 

equivalent reductions were observed at ~6m in adjacent forested buffers.  Nutrient reductions in overland flow in 

the cane buffer were 80%, 80%, and 68% for phosphate, dissolved ammonium, and dissolved nitrate, respectively.  

Further, sediment (97%) and groundwater nitrate concentrations (90%) were significantly reduced in the initial 3m 

of the cane buffers.  Microbial denitrification was likely the most important groundwater nitrate loss mechanism, 

given the relatively deep ground water depths (> 2 m) at the study sites.  High stem density and infiltration rates 

promoted deposition of sediment and sediment-bound nutrients in the first 1.5 to 3 meters of the buffers.  Currently, 

a paired watershed experiment is being conducted on SIUC farms properties to quantify the water quality benefits 

of giant cane and deciduous forest buffers in row-crop agricultural watersheds with no artificial drainage.  Further, 

a giant cane nursery has been established to help provide propagules for future restoration efforts.   

 

Karl W.J. Williard is a Professor of Forest Hydrology and Watershed Management in the Department of Forestry at 

Southern Illinois University Carbondale (SIUC).  He received a B.A. in Biology from Lehigh University, an M.S. 

in Environmental Pollution Control from Penn State University, and a Ph.D. in Forest Hydrology from Penn State 

University.  His current research interests include nitrogen, phosphorus, and sediment attenuation in riparian buffer 

zones; land management impacts on water quality; effects of forest road construction and harvesting on erosion and 

sedimentation; and the water quality impacts of invasive, exotic plants.   

 

11:15-11:30  

Predicting ecological responses to reconnection of the Cache River 
Heidi Rantala, SIUC 

 

It has been suggested that reconnection of the lower and upper portions of the Cache River will have ecological 

benefits.  To assess potential responses and guide reconnection efforts, we have developed models predicting the 

ecological responses of potential increases in flow in the lower Cache River.  Preliminary data suggest that 

duckweed cover, which is associated with lack of flow, is an important factor governing oxygen availability in the 

stream.  We predict that small increases in discharge will reduce duckweed cover and result in exponential 

increases in dissolved oxygen.  We also hypothesize that increases in discharge will alter macroinvertebrate 

communities.  In particular, increased flow will shift macroinvertebrate community composition from dominance 

by collector-gatherers to filter-feeders such as hydropsychid caddisflies and black flies.  Our model also suggests 

that macroinvertebrate production on snag habitats may increase up to 10% due to the increased contribution of 



filter-feeders.  Collectively, our analyses suggest that reconnection may have tangible, positive impacts on physical 

and biological components of the lower Cache River. 

 

Heidi Rantala received her PhD in Biological Sciences with Alex Huryn at The University of Alabama in 2009. Her 

dissertation research focused on secondary production, leaf litter breakdown, and macroinvertebrate community 

structure in Arctic tundra streams across a glacial chronosequence.  She completed an M.S. in Water Resources 

Science at The University of Minnesota and B.S. degrees in Biology and Geology from The University of 

Wisconsin-Eau Claire. Heidi’s interests include the ecology of stream macroinvertebrates, landscape ecology, 

stream restoration, and paleolimnology.  She is especially interested in the biology of aquatic flies and their role in 

ecosystem processes.  She is also interested in role of lakes on stream community structure and ecosystem 

processes.  She is currently a post-doctoral fellow at SIUC working with Matt Whiles, in Zoology, and Greg 

Wilkerson in Civil and Environmental Engineering.  They are working on a project in the Cache River watershed, 

predicting the ecological benefits of a proposed reconnection of the lower part of the Cache River to its headwaters. 

 

11:30-11:45  

Biological responses to in-stream restoration in the Upper Cache River 
Kaleb Heinrich, SIUC 

 

A series of rock weirs was installed in the Upper Cache River, Illinois in 2001 and 2003 to stabilize the channel and 

control entrenchment. Recent studies found that these structures benefit in-stream communities, increasing aquatic 

insect diversity and biomass of some insect taxa. We examined whether insect emergence production was enhanced 

by these structures and if riparian birds responded positively. We quantified insect emergence seasonally during 

2009 and made weekly point counts of birds during spring of the same year at 4 weir and 4 non-weir sites. 

Emerging insect abundance was higher at non-weir sites, but diversity was significantly higher at weir sites. Total 

emergence production between site types did not differ significantly, but larger-bodied taxa were more common at 

weir sites. Abundance and emergence production of EPT (Ephemeroptera, Plecoptera, and Trichoptera) taxa was 

also significantly higher at weir sites. Total bird abundance was significantly higher at weir sites compared to non-

weirs, and ordinations reflected differences in bird assemblages between weir and non-weir sites. Results indicate 

that in-stream restoration practices can have far-reaching ecological effects. 

 

Kaleb Heinrich graduated with a B.S. in Biology from Kansas State University in 2008 and is currently pursuing a 

Master's degree from the Department of Zoology and Center for Ecology at Southern Illinois University 

Carbondale. 

 

11:45-12:00  

Bird responses to bottomland forest restoration in the Cache River Watershed 
Jeff Hoover, INHS 

 

Birds serve as a useful group of organisms for measuring the effects and success of bottomland forest restoration 

activities. This presentation will highlight how restoration activities such as off-channel wetland restoration and re-

forestation that reduces forest fragmentation benefit breeding birds. In addition, I will discuss how long-term 

songbird research in the Cache River watershed is allowing us to answer some challenging questions including: If 

you build it, will they come?; and Do migratory songbird kids produced in the Cache return to breed in the Cache? 

Finally, I will briefly mention some of our ongoing research including bird use of canebrakes and how 17 years of 

land acquisition and 

conversion to forest is affecting the abundance, diversity and nesting success of birds. 

 

Dr. Jeff Hoover is an Avian Ecologist with the Illinois Natural History Survey within the Institute for Natural 

Resource Conservation at the University of Illinois. As part of his research program he has been studying the 

behavioral ecology and conservation of birds in the Cache since 1993. 

 

12:00-1:00 Lunch on Your Own 

 

 



1:00-1:115  

Update on the recovery efforts for the state-endangered Alligator Snapping Turtle (Macrochelys temminckii)  

In Southern Illinois 
Scott Ballard, IDNR 

 

The Illinois Department of Natural Resources (IDNR) is looking at possible recovery efforts for the alligator 

snapping turtle in IL.  Two experimental pilot releases have occurred and been monitored for a year each with 

telemetry tracking, one in the Cache River basin and the other along Clear Creek, to determine success/failure in 

both lentic and lotic wetland types.  The first pilot in the Cache failed, and the second pilot along Clear Creek 

succeeded.  Further meetings with the IDNR Alligator Snapping Turtle Recovery Team using a VORTEX model to 

determine future release numbers and financial feasability will be the next step. 

  

Scott Ballard is a Natural Heritage Biologist/Herpetologist for the IDNR and is headquartered in southern Illinois. 

 

1:15-1:30  

Status of the Ohio River Basin Fish Habitat Partnership 
Rob Simmonds, USFWS 

 

The Ohio River basin is of national significance both in its geographic scope and the fish and mussel resources 

contained within it.  The Ohio River Basin Fish Habitat Partnership was developed to help focus conservation, 

restoration, and enhancement efforts on priority habitat for fish and mussels in the watersheds of the Ohio River 

Basin for the benefit of the public.  During the partnership’s planning process participants from across the basin 

were asked to assemble a list of early action sites that possessed key conservation targets and/or outstanding aquatic 

biodiversity.  The Lower Cache River watershed was identified as one of these sites.  Early action sites currently 

serve as ORBFHP interim focus areas until a basin-wide habitat assessment can be completed and used to identify 

long term Priority Areas for the partnership. 

 

Rob Simmonds is a Project Leader at the USFWS Carterville Fish and Wildlife Conservation Office.  

 

1:30-1:45  

Big Creek as a laboratory for a Virtual Watershed 

Chris Lant, SIUC 

 

Based on the Big Creek portion of the Cache Watershed, Virtual Watershed is a model that evaluates, through 

agent-based programming, how farmers will respond to economic opportunities and the policy environment to 

select land uses. These land uses then feed the SWAT watershed model to evaluate the agricultural outputs and 

ecosystem service provision of a land use pattern. Through genentic algorithms, possible land use pattern can be 

evaluated to generate an ecological-economic production possibilities frontier.  

 

Christopher Lant is Professor of Geography and Environmmental Resources, co-Director of the Enviornmental 

Resources and Policy Ph.D. program and Executive Director of the Universities Council on Water Resources. His 

extensive research experience is in watershed management and integrative modeling, and in environmental policies 

related to polluted runoff, wetlands, and provision of ecosystem services.  

 

1:45-2:00  

Research on wildland visitor inventories for management communications 
Ken Chilman, SIUC  

 

Recreation visitor studies were conducted at Heron Pond and Barkhausen Wetlands Center in 2006.  These studies 

were part of a series of studies to develop methods to obtain representative samples of visitors to large and diverse 

wildland areas.  The focus of the studies is to develop methods that are inexpensive and easy to apply, so that 

visitor data may be readily obtained and communicated by area managers in various decision meetings.  The two 

studies reported here are called Rapid Assessment Visitor Inventories (RAVIs) and obtained visitor numbers and 

one-page surveys about their visit experiences.  



 

Ken Chilman is an Associate Professor Emeritus in the Department of Forestry at Southern Illinois University 

Carbondale.  He retired from teaching in 1995 but continues to do recreation visitor inventory research in various 

wildland locations.  He has been serving as Chairman of the Board of Directors of Friends of the Cache River 

Watershed since 2007.  

 

2:00-2:15  

Drivers and constraints affecting community capacity for watershed management 
Mae Davenport, U of MN 

 

A report released by The Millennium Ecosystem Assessment in 2005 explicates the interdependence of healthy 

ecosystems and societal well-being because of the multiple services ecosystems provide human communities. Still, 

development practices and land uses continue to degrade hydrologic systems and water quality on which humans 

depend for services like drinking water, stormwater regulation, and recreation. Decisions at the local level have the 

greatest impact on water resources. Landowner compliance with regulations, enrollment in cost-share or easement 

programs, and perhaps most important, voluntary adoption of sustainable land use practices are fundamental to the 

future of water resources in Illinois and nationwide. Furthermore, local governments have a central  role in 

promoting, incentivizing and regulating sustainable development and land use practices at a watershed scale. Three 

questions emerge: (1) What drives communities to engage in sustainable watershed management? (2) What 

constrains communities from engaging in sustainable watershed management? (3) How can resource professionals, 

policy-makers, and citizens build community capacity to protect watershed health? This paper investigates these 

issues, presents a theoretical model of community capacity for sustainable watershed management, and describes 

“lessons learned” about the roles human communities play in watershed management. The  insights presented are 

based on an extensive literature review, empirical research, and ongoing dialogue with water resource professionals 

and policy-makers across the Midwest. Most notably, a lack of organizational capacity including problems with 

coordination and long-term visioning in community planning is identified as a primary constraint. 

 

Mae Davenport received a B.A. degree in English and Biology from the College of St. Scholastica in Minnesota, a 

M.S. degree in Forestry from the University of Montana and a Ph.D. in Natural Resources Science and 

Management from the University of Minnesota. Mae was an Assistant Professor of Forest Recreation in the 

Department of Forestry and co-leader of the Human Dimensions Research Unit at Southern Illinois University 

Carbondale from 2004 - 2009. Since 2009 she has been with the Department of Forest Resources at the University 

of Minnesota as an Assistant Professor of Human Dimensions of Natural Resources and the Environment.  

 

2:15-2:30 Break 

 

2:30-4:00 Panel: Identifying the grand challenges in managing the Cache River Watershed   

Lizette Chavalier, SIUC - Moderator 

 

4:00-5:00  Poster presentations, cash bar available 

 

5:00-7:00 BBQ Social with music by Carter & Connelley  


