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Introduction 

Lake Erie currently supports two self-sustaining spawning stocks of Lake Sturgeon (Withers et al. 2019; 
Mettler et al. 2022), down from the 17 spawning stocks historically present throughout the lake 
(Goodyear et al. 1982; Collier et al. 2022). The two extant spawning stocks are currently limited to the 
eastern and western extremes of the lake and there are no self-sustaining Lake Sturgeon spawning 
stocks or reintroduction efforts in the Central Basin of Lake Erie.  

The Lake Erie Committee (LEC) Fish Community Objectives (Francis et al. 2020) identify Lake Sturgeon as 
a Rehabilitation Species, with the following Objective and Status Indicator: 

Objective for Lake Sturgeon: Support the preservation of existing spawning stock and 
rehabilitation of spawning stocks in historic spawning locations. 

Status Indicator: Maintain or increase adult abundance in existing spawning sites (SCDRS, Upper 
Niagara River, and Buffalo Harbor) and establish an adult spawning stock in at least one new 
spawning location. 

Reintroduction Focus Area 

The Cuyahoga River is a 136.6 km river, characterized by a U-shaped drainage (Figure 1). The river forms 
at the confluence of the East Branch Cuyahoga River and West Branch Cuyahoga River in Burton, Ohio, 
USA and flows southwest toward Akron, Ohio, USA where it turns north and flows into Lake Erie. The 
study area consisted of the lower 68 river km (rkm), spanning from Lake Erie to the confluence with the 
Little Cuyahoga River. The Cuyahoga River flows unimpeded through this stretch, with first impassable 
barrier at Ohio Edison Dam (also referred to as Gorge Dam) at rkm 74. The 6 km stretch between the 
Little Cuyahoga River confluence and Ohio Edison Dam is characterized by high gradient, steep banks, 
and several large rapids (class III) that prevented safely surveying this reach. The surveyed reach is a 
narrow (<50 m) single-thread meandering channel for most of its course, becoming wider and deeper as 
it approaches the navigation channel. The navigation channel is in the lower 9 rkm and represents the 
widest (60-100 m) and deepest portion of the river, with the channel being dredged to maintain depths 
over 8.6 m to facilitate shipping traffic (U.S. Army Corps of Engineers 2004). 

The history of water quality issues associated with the Cuyahoga River is well documented (Stradling and 
Stradling 2008). Industrialization between Akron and Cleveland resulted in pollution and habitat 
degradation, with the river famously catching fire as recently as 1969.  Conditions in the Cuyahoga River 
helped inspire the 1972 Clean Water Act, and the lower Cuyahoga River is considered an Area of 
Concern (AOC).  However, decades of focus on ecosystem improvement have resulted in dramatic 
improvements in water quality, habitat, and biological assemblages of fish and macroinvertebrates 
(OEPA 2023).  Improvements are such that delisting the AOC is anticipated as early as 2028.  

With water quality improvements and increased connectivity in the Cuyahoga River, the system is an 
attractive option for re-establishing Lake Sturgeon within the Central Basin. Historical accounts indicate 
the river once supported a spawning stock of Lake Sturgeon (White et al. 1975; Goodyear et al. 1982), 
however, overharvest, habitat fragmentation, and degradation of water quality likely led to the 
extirpation of the species, which have not been observed in contemporary surveys. Given low straying 
rates of Lake Sturgeon (Homola et al. 2010; Withers et al. 2021), it is unlikely the species will naturally 
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recolonize the river within management timeframes. Thus, stocking would be required to re-establish a 
spawning stock of Lake Sturgeon within the Cuyahoga River.  

As guided by the LEC Fish Community Objective for Lake Sturgeon, the intent of this reintroduction plan 
is to restore a self-sustaining spawning stock of 1500 mature adult Lake Sturgeon with an effective stock 
size (Ne) > 500 in the Cuyahoga River by 2049. Efforts to achieve this goal have or will include 
management actions to address the following six objectives: 

1. Determine the availability and amount of adult Lake Sturgeon spawning and age-0 nursery 
habitat in the Cuyahoga River. 

2. Annually stock up to 1500 fall fingerling Lake Sturgeon into the Cuyahoga River over a 25-year 
period. 

3. Estimate post-stocking survival of age-0 fish over the first year of life. 
4. Estimate habitat use and downstream dispersal of age-0 Lake Sturgeon over the first year post-

stocking. 
5. Estimate return rates of spawning-ready adult Lake Sturgeon that were stocked in the Cuyahoga 

River and assess natural reproduction. 
6. Develop education and outreach programs to engage the community, increase awareness of 

native species restoration, and exemplify the ecological, recreational, and cultural significance of 
the Cuyahoga River. 

Completed Management Actions 

Efforts to address Objective 1 have already been undertaken. To determine the availability and amount 
of adult spawning and age-0 nursery habitat in the Cuyahoga River, habitat mapping from Lake Erie to 
the confluence of the Little Cuyahoga River (~70 river kilometers) was conducted in spring of 2021 and 
2022. Habitat suitability was quantified based on existing indices for Lake Sturgeon, which classify 
habitat as good, moderate, or poor based on depth, water velocity, and substrate type (Baril et al. 2018, 
2019; Collier et al. 2022). At median spring discharge, a total of 22.6 ha (15% of the study area) was 
classified as good spawning habitat, which includes areas with moderate water velocities (~0.5-1.5 m/s), 
a range of depths (~0.3-2.25 m), and coarse substrates (gravel, pebble, cobble). Good spawning habitat 
was identified throughout the river. Notable areas include a large patch classified as good spawning 
habitat at river kilometer 15 near Cuyahoga Heights. There was also a cluster of patches of good 
spawning habitat downriver of Boston Mills (river kilometers 33-39) and in the Akron area (river 
kilometers 62-65). Based on Dumont et al. (2011), there is enough good spawning habitat to support an 
adult spawning stock of over 1,500 individuals.  

At median spring discharge, 107.7 ha of the river (70%) was classified as good age-0 habitat, which 
included areas with slower water velocities (~0-0.5 m/s), a range of depths (~0.2-8 m), and fine to coarse 
substrates (silt, sand, gravel, pebble, cobble). Good age-0 habitat was identified throughout the river, 
with the largest patches occurring in the lower 20 river kilometers, where there were more fine 
sediments and the channel tended to be wider. Spring, summer, and fall water temperatures over the 
last 12 years remained below the upper limits for reduced growth and survival (28° C; Lyons and Stewart 
2014). During the expected spawning window (April-June), water temperatures were within the optimal 
temperature range for larval development (12-16° C; Wang et al. 1985) for at least some part of the 
spring each year. Based on the preliminary results from the habitat mapping, there is enough suitable 
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spawning and age-0 habitat to support a self-sustaining spawning stock of Lake Sturgeon.  A complete 
description of habitat mapping and modeling methods will be published in the future. 

Proposed Management Actions 

Objective 2: To establish a spawning stock in the Cuyahoga River, up to 1,500 fall fingerling Lake 
Sturgeon will be stocked annually beginning in 2025. This stocking will follow the genetic guidelines for 
Lake Sturgeon stocking in the Great Lakes Basin (Welsh et al. 2010) and ongoing work under the 
Maumee River Lake Sturgeon Reintroduction Plan (Collier 2018). Gametes will be collected from the 
upper St. Clair River during the current collections used for the Maumee River reintroduction, and all 
individuals stocked in the Cuyahoga River will be hatched and reared at the Genoa National Fish 
Hatchery by the U.S. Fish and Wildlife Service.  Success will be defined by a stocking program resulting in 
a spawning stock of over 1,500 adults, representing multiple year classes, following at least 25 years of 
stocking. Successful reintroduction will require long-term persistence of the spawning stock and will be 
identified by natural recruitment and the genetic contribution of spawning adults. An Ne of 500 or 
greater is recommended for re-established stocks (Frankham 1995). Successful reintroduction of Lake 
Sturgeon into the Cuyahoga River would re-establish the first self-sustaining spawning stock in the 
Central Basin of Lake Erie and could thus aid in the downlisting of the species in the surrounding 
jurisdictions. 

Objectives 3-5: These objectives will be met by monitoring and evaluating the stocking program, 
building on similar programs in the Maumee and Saginaw rivers, using acoustic telemetry and/or similar 
technologies (e.g., PIT tag arrays) to assess movement and survival of stocked individuals. Currently, a 
pilot acoustic telemetry study is being implemented for fall of 2024 to assess movement, behavior, and 
post-stocking survival of juvenile Lake Sturgeon.  Twenty juveniles (15 traditional acoustic transmitters 
and 5 acoustic transmitters with predation sensors) will be released at three different stocking locations 
(upstream at a Summitt County Metropark, midstream at Cuyahoga Valley National Park, and 
downstream at a Cleveland Metropark) to inform future large-scale stocking efforts.  In the future, 
traditional assessment methods and PIT tag arrays could provide data to quantify return rates and 
spawning stock size. To assess frequency and magnitude of reproduction, surveys of egg deposition and 
larval drift will begin when spawning-ready adults start being documented in the river and near the river 
mouth. 

Objective 6: Outreach and education will be conducted throughout the program duration. The outreach 
strategy will build on existing outreach initiatives already taking place by project partners throughout 
the Cuyahoga River watershed and will use Lake Sturgeon stocking events as a centerpiece. Outreach 
and education could occur through annual release ceremonies, public presentations highlighting the 
program and its research, and working with local schools, parks, and clubs to develop place-based 
curricula and learning modules. 

Long-term Adaptive Management 

There are multiple uncertainties associated with the any Lake Sturgeon stocking program (e.g., how well 
will fish survive, how quickly will they mature, what return rates should be expected, impacts of 
projected climate change) that influence the success and longevity of a program. The Cuyahoga River 
Lake Sturgeon reintroduction will take an adaptive management approach to improve performance and 
reduce uncertainties. As the program progresses, regular partnership meetings to review research and 
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evaluation efforts will inform changes to ensure goals are met, quantify the effectiveness of the 
program, and guide Lake Sturgeon management in Lake Erie. 

References 

Baril, A.-M., P. M. Biron, and J. W. A. Grant. 2019. An Assessment of an Unsuccessful Restoration Project 
for Lake Sturgeon Using Three-Dimensional Numerical Modelling. North American Journal of 
Fisheries Management 39(1):69–81. 

Baril, A.-M., J. T. Buszkiewicz, P. M. Biron, Q. E. Phelps, and J. W. A. Grant. 2018. Lake sturgeon 
(Acipenser fulvescens) spawning habitat: a quantitative review. Canadian Journal of Fisheries 
and Aquatic Sciences 75(6):925–933. 

Collier, J. J. 2018, May. Creating a Spatially-Explicit Habitat Suitability Index Model for Lake Sturgeon 
(Acipenser fulvescens) in the Maumee River, Ohio. University of Toledo. 

Collier, J. J., J. A. Chiotti, J. Boase, C. M. Mayer, C. S. Vandergoot, and J. M. Bossenbroek. 2022. Assessing 
habitat for lake sturgeon (Acipenser fulvescens) reintroduction to the Maumee River, Ohio using 
habitat suitability index models. Journal of Great Lakes Research 48(1):219–228. 

Dumont, P., J. D’Amours, S. Thibodeau, N. Dubuc, R. Verdon, S. Garceau, P. Bilodeau, Y. Mailhot, and R. 
Fortin. 2011. Effects of the development of a newly created spawning ground in the Des Prairies 
River (Quebec, Canada) on the reproductive success of lake sturgeon (Acipenser fulvescens). 
Journal of Applied Ichthyology 27(2):394–404. 

Francis, J., Hartman, T., Kuhn, K., Locke, B., and Robinson, J. 2020 [online]. Available from 
www.glfc.org/pubs/FisheryMgmtDocs/Fmd20-01.pdf [accessed 20 October 2020]. 

Frankham, R. 1995. Effective population size/adult population size ratios in wildlife: a review. Genetical 
Research 66(2):95–107. 

Goodyear, C. D., T. A. Edsall, Dempsey, Diane M. Ormsby, Moss, G. David, and Polanski, Paul E. 1982. 
Atlas of the spawning and nursery areas of Great Lake fishes. Report FWS/OBS 82/52. 

Homola, J. J., K. T. Scribner, E. A. Baker, and N. A. Auer. 2010. Genetic assessment of straying rates of 
wild and hatchery reared lake sturgeon (Acipenser fulvescens) in Lake Superior tributaries. 
Journal of Great Lakes Research 36(4):798–802. 

Lyons, J., and J. S. Stewart. 2014. Predicted effects of future climate warming on thermal habitat 
suitability for Lake Sturgeon ( Acipenser fulvescens , Rafinesque, 1817) in rivers in Wisconsin, 
USA. Journal of Applied Ichthyology 30(6):1508–1513. 

Mettler, A. J., J. A. Chiotti, A. S. Briggs, J. C. Boase, R. L. DeBruyne, E. F. Roseman, and R. Drouin. 2022. 
Identifying and characterizing juvenile lake sturgeon ( Acipenser fulvescens , Rafinesque, 1817) 
occupancy hot spots within the St. Clair-Detroit River System. Journal of Applied Ichthyology 
38(2):137–148.  

Ohio Environmental Protection Agency (OEPA). 2023. Biological and Water Quality Study of The 
Cuyahoga River Watershed, 2017 and 2018. AMS/2018-CUYAH-2. Division of Surface Water, 
Columbus, OH. 



 

6 
 

Stradling, D., and R. Stradling. 2008. Perceptions of the Burning River: Deindustrialization and 
Cleveland’s Cuyahoga River. Environmental History 13(3):515–535. 

U.S. Army Corps of Engineers. 2004. Cleveland Harbor, Ohio Dredge Material Management Plan. Page 
28. 

Wang, Y. L., F. P. Binkowski, and S. I. Doroshov. 1985. Effect of temperature on early development of 
white and lake sturgeon, Acipenser transmontanus and A. fulvescens. Environmental Biology of 
Fishes 14(1):43–50. 

Welsh, A. B., R. F. Elliott, K. T. Scribner, H. R. Quinlan, E. A. Baker, B. T. Eggold, J. M. Holtgren, C. C. 
Krueger, and B. May. 2010. Genetic guidelines for the stocking of lake sturgeon (Acipenser 
fulvescens) in the Great Lakes basin. Great Lakes Fishery Commission. 

White, A. M., M. B. Trautman, M. P. Kelty, E. J. Foell, and R. Gaby. 1975. Water Quality Baseline 
Assessment for the Cleveland Area – Lake Erie, Volume II, The Fishes of the Cleveland 
Metropolitan Area Including the Lake Erie Shoreline. EPA-905/9-75-001. 

Withers, J. L., D. Einhouse, M. Clancy, L. Davis, R. Neuenhoff, and J. Sweka. 2019. Integrating Acoustic 
Telemetry into a Mark–Recapture Model to Improve Catchability Parameters and Abundance 
Estimates of Lake Sturgeon in Eastern Lake Erie. North American Journal of Fisheries 
Management. 

Withers, J. L., H. Takade-Heumacher, L. Davis, R. Neuenhoff, S. E. Albeke, and J. A. Sweka. 2021. Large- 
and small-scale movement and distribution of acoustically tagged lake sturgeon (Acipenser 
fulvescens) in eastern Lake Erie. Animal Biotelemetry 9(1):40. 

 

 

  



 

7 
 

 

 

Figure 1.  The Cuyahoga River watershed, including elevations, major cities, and current upstream 
barrier. 
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