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4.9. Riparian Birds 
4.9.1. Background and Importance 
Birds are conspicuous components of eastern hardwood forests and comprise an important natural 
resource within riparian woodland parks of the Heartland Inventory and Monitoring Network 
(HTLN). Riparian woodland and wetland birds of the Great Lakes region have been in decline since 
the 1970s (Tozer 2013, Rosenberg et al. 2016, Sauer et al. 2017). This decline has been attributed to 
multiple factors, including habitat loss due to urbanization and recreation; habitat degradation 
through forest fragmentation and invasive species; and increasing human-caused mortality from 
collisions with structures and domestic cat predation (Potter et al 2007a, Potter et al. 2007b, Soulliere 
2007, Rosenberg et al. 2016). The NPS formally recognizes this decline and the need to understand 
the long-term trends in community composition and abundance of breeding bird populations (Peitz 
2015). 

Birds, including waterbirds, are good indicators of changes in ecosystems (Stolen et al. 2005 and 
Butler et al. 2012), partly because they occur across a continuum of anthropogenic disturbances, 
species assemblages are predictive of these disturbance levels, birds are easily detected using 
standardized methods, and are well researched, providing a baseline against which change can be 
assessed (Bibby et al. 2000, Browder et al. 2002, Bryce et al. 2002, NABCI 2009). In addition, birds 
are well-liked by the public, the public can relate to concerns about bird communities, birding is a 
popular activity at most parks, and bird songs contribute to the natural soundscape. 

Hardwood riparian forest and wetland habitats at CUVA support wintering, feeding, and breeding 
populations of both resident and migrating avian species. Due to relatively low levels of development 
and urbanization in CUVA, park habitats are especially valuable by providing relatively 
unfragmented patches of native wetlands and riparian hardwood forest that serve as a refuge within 
an altered and urbanized regional landscape. Changes in avian community composition and 
abundance in these habitats may indicate changes in the larger ecosystem. Habitat fragmentation and 
conversion of native habitats negatively impacts populations of some breeding and resident birds at 
CUVA, particularly specialist species that have evolved within stable environments (Keinath et al. 
2017, Matthews et al. 2014, Devictor et al. 2008, La Sorte 2006). Avian community composition and 
diversity are expected to improve as riparian habitats are restored over time and recover from past 
disturbances (Johnson 2006, Boren et al. 1999). 

Threats and Stressors 
Threats to the CUVA bird community include the conversion of natural habitats through urban and 
commercial development, farming and livestock grazing, and altered hydrology and disturbance 
regimes locally, regionally and within the extent of bird migratory ranges (Bird Studies Canada 2008, 
Hansen and Gryskiewicz 2003). Threats result in habitat loss and fragmentation, habitat degradation, 
and polluted conditions (e.g., air and water pollution). In turn, these modifications disrupt ecological 
functions important to ecosystem integrity and to maintaining the community composition of species 
at CUVA comparable to that of the natural habitat of the region (Jorgensen and Müller 2000). 
Changes in land use are linked to ecological function by five mechanisms (Hansen and Gryskiewicz 
2003): 
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• Land use activities reduce the functional size of a reserve, eliminating important ecosystem 
components lying outside the park boundary; 

• Land use activities alter the flow of energy or materials across the landscape irrespective of 
the park’s political boundary, disrupting the ecological processes dependent upon those flows 
both outside and inside the park and across its boundaries; 

• Habitat conversion outside the park may eliminate unique habitats, such as seasonal habitats 
and migration corridors; 

• The negative influences of land use activities may extend into the park and create edge 
effects; and 

• Increased population density may directly impact parks through increased recreation and 
human disturbance. 

Indicators and Measures 
• Native species richness (S) 

• Bird index of biotic integrity (IBI) 

• Occurrence and status of bird species of conservation concern 

4.9.2. Data and Methods 
The Great Lakes states and southern Canada contain a sizable portion of the continental breeding 
distributions of many marsh, wetland, and riparian forest-associated bird species (Tacha and Braun 
1994). As such, there are multiple ongoing long-term marsh bird monitoring programs active within 
the region. Examples include Bird Studies Canada’s Prairie, Great Lakes, Quebec, and Maritime 
Marsh Monitoring Programs (Tozer 2013, Tozer 2016, Bird Studies Canada 2008); and the Great 
Lakes Coastal Wetland Monitoring Program (GLCWLC 2008). The Great Lakes Marsh Monitoring 
Program (GLMMP) is a bi-national, long-term monitoring program that coordinates the skills and 
dedication of hundreds of volunteer citizen scientists throughout the Great Lakes basin. The program 
was launched in 1995 with funding from Environment Canada, the U.S. Environmental Protection 
Agency, and the Great Lakes Protection Fund. The program aims to track changes in bird community 
composition and abundance in the Great Lakes coastal and inland marshes including at CUVA. 

In 1995, the GLMMP began systematic surveys of breeding birds and their habitat at CUVA. 
Monitoring was conducted every year, except for 2003, at a subsample of six permanent fixed-
distance point count sites where a trained surveyor standing at the survey point counted all birds seen 
or heard within a 100m radius of the point over a standardized 10 minute period (5 minutes of visual 
and auditory surveys, followed by five minutes of song broadcasting) (GLMMP 2008). Survey 
stations were separated by at least 300 meters to ensure independence among stations (i.e., minimize 
the change of double counting of birds during a visit) (Figure 4.9-1). Data from the six sample sites 
were used to determine the condition of the bird community at CUVA. One to six sites per year were 
sampled (Bird Studies Canada 2008). Cuyahoga Falls1 was the only site sampled prior to 2005. 
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threats throughout their ranges (Panjabi et al. 2012). Continental Stewardship species are defined as 
those species that have a significant percentage of their world breeding and/or nonbreeding 
population (i.e., breeding population for migratory birds) confined to a specific avifaunal biome. 
Avifaunal biomes are adjoining areas in North America that share similar avifaunas as identified 
through cluster analysis (Panjabi at al. 2012). We consulted the PIF Conservation Watch List and 
Stewardship species list to identify birds at CUVA that are a national conservation priority. 

4.9.3. Reference Conditions 
Little historical survey data exist for CUVA. Bird surveys using the point count method were 
conducted at CUVA in 1995 through 2004, but only at one site (Bird Studies Canada 2008). Four 
additional sampling sites were added at CUVA in 2005. One additional site was added in both 2008 
and 2009 (Bird Studies Canada 2008). The initial survey year (1995) is used as a reference for 
comparison to current bird community quality. Maintaining or exceeding the level of biodiversity as 
defined by the initial (1995) native species richness, the initial quality of bird community 
composition as defined by the 1995 IBI score, and the number of species of concern recorded in 1995 
are considered good condition. The condition of the resource is considered higher if more species of 
concern are observed. This implies that the populations of those species are increasing and/or they 
are using the park more. A condition rating framework for birds is shown in Table 4.9-2. 

Threshold levels for bird IBI scores have not been rigorously defined, but O’Connell et al. (2000) 
established thresholds that include four categories of condition corresponding to the proportional 
species richness of each specialist guild and generalist guild. For the bird IBI score at CUVA these 
thresholds include the following categories: 1) excellent (highest integrity) – score of 81.1–91.5; 2) 
good (high integrity) – score of 63.1–81.0; 3) fair (medium integrity) – score of 39.5–63.0; and 4) 
poor (low-integrity rural and low-integrity urban) – score of 25.5–39.4. The condition classes were 
modified by combining the top two categories to determine the resource condition indicator scoring 
for the CUVA bird IBI (Table 4.9-2) using a three-tiered rating system. 

Table 4.9-2. Resource condition rating framework for birds at Cuyahoga Valley National Park (framework 
developed by the authors based on previous work and professional opinion and O’Connell et al. 2000). 

Indicator 

Condition Status 

Resource is in 
Good Condition 

Condition Warrants 
Moderate Concern 

Condition Warrants 
Significant 
Concern 

Native Species Richness (S) >85–100+ % of 1995 
valuea = > 24 spp. 

70–85% of 1995 
value = 19–24 spp. 

<70% of 1995 
value= <19 spp. 

Index of Biotic Integrity 63.1–91.5 39.5–63.0 25.0–39.4 

Bird Species of Conservation Concern >85–100+ % of 1995 
value (3 spp.) 

70–85% of 1995 
value <70% of 1995 value 

a Native species richness in 1995 at the Cuyahoga Falls1 site was 28 species. 
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4.10. Fish 
4.10.1. Background and Importance 
The National Park Service protects, preserves, and manages biological resources and related 
ecosystem processes in the national park system including aquatic resources. Fish communities 
within the streams and rivers of the park units are components of these aquatic systems and are 
important components of the Cuyahoga River including within CUVA (NPS 2013, CRR 2015). 
North American freshwater fish have been in decline since the early 20th century (Jelks et al. 2008, 
Parks et al 2014). This decline has been caused by multiple factors including habitat destruction and 
degradation (Jelks et al. 2008), habitat fragmentation caused by reservoir construction, reduced 
discharge caused by groundwater withdrawal, and invasion by non-native fishes (Gido et al. 2010). 
The federal government formally recognized the decline of stream and river systems in the United 
States in the 1990s, and in 2008 actions were initiated by the NPS to confront the loss of fish in these 
systems (USEPA 1990, USEPA 1995, Dodd et al 2008). The NPS recommends an approach to 
managing this critical resource that focuses on monitoring the fish community to understand 
community condition and trends. 

Fish populations are excellent indicators of water and habitat quality because specific species are 
intolerant of chemical pollutants or habitat changes (Barbour et al. 1999, Grabarkiewicz and Davis 
2008, Petersen et al. 2008, Kanno et al. 2010). For this reason, fish community composition offers an 
indication of stream environmental health. In addition, fish offer recreational opportunities to the 
public making their status a valuable interpretive topic for park visitors. 

NPS lands provide some of the least impacted stream habitat remaining in the Midwest and streams 
at CUVA offer quality habitat for native fishes (Williams 2009). Because of the rarity of undisturbed 
non-urban and non-agricultural landscapes in the region, CUVA is especially valuable by providing 
relatively undisturbed stream and river habitat critical for sustaining native fishes within a highly 
altered landscape (Dodd et al. 2008). The habitat fragmentation and conversion of native vegetation 
to agricultural and urban landscapes occurring outside the park will negatively impact populations of 
some fish species resident to CUVA, particularly intolerant species that have evolved within stable 
environments (Knopf and Samson 1996, Gido et al 2010). Fish community composition and diversity 
should improve with restoration projects, such as native habitat restoration, reconnection of the 
floodplain to the river corridor, dam removal, barrier and impoundment bypass and removal, 
improved and comprehensive sewage treatment, or flow modifications both within CUVA and the 
surrounding landscape (Tetra Tech 2017). 

The diversity of the fish community at CUVA is greatly influenced by natural flows within the 
Cuyahoga River. Infamously known as “the river that burned”, a large fire on the Cuyahoga River in 
June 1969 prompted the United States government to begin drafting legislation to correct the 
country’s air and water quality problems. While the river still has water quality issues, as a whole, 
the Cuyahoga River’s water quality has significantly improved with ongoing restoration efforts 
designed to meet the goals of the Cuyahoga River Area of Concern Restoration Plan (formerly the 
RAP – Remedial Action Plan) (Ohio EPA 2014). Alterations to the quantity and the temporal 
patterns of river flow regimes resulting from damming can negatively affect fish abundance, 
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biomass, diversity and the guilds represented within a fish community (Anderson et al. 2006, 
Macnaughton et al. 2017). 

The Canal Diversion Dam (i.e., Brecksville Dam) located within CUVA is one of only several major 
dams/diversions remaining on the Cuyahoga River. Upstream mainstem dams include Gorge Dam 
and Lake Rockwell Dam. The OHIO EPA concluded that the Canal Diversion Dam has impacted the 
aquatic community of the Cuyahoga River, causing the river to fail the goals of both the Clean Water 
Act and Ohio’s Water Quality Standards (WQS), placing it on the Greats Lakes Areas of Concern 
List (Ohio EPA 2017). In an attempt to improve the river’s aquatic community and assist in its 
removal from the Area of Concern List the Ohio EPA, CUVA, Ohio Department of Natural 
Resources, and US Army Corps of Engineers has proposed the full removal of the Canal Diversion 
Dam (Ohio EPA 2017). The long-term benefits to the river associated with dam removal are 
expected to include habitat improvement for fish and sensitive species including darters (Etheostoma 
spp.), sturgeon (Acipenser spp.), and muskellunge (Esox masquinongy); free-flowing fish passage for 
native fish and increasing diversity; the potential return of riverine mussel species; and full 
attainment of WQS for aquatic life use (Ohio EPA 2017). One detriment of dam removal is the 
consequent enhancement of fish passage allowing for the migration of non-native aquatic species 
including sea lamprey (Petromyzon marinus), gobies (Apollonia melanostomus), carp (Cyprinus 
carpio), and zebra mussels (Dreissena polymorpha) up river from Lake Erie and into CUVA. These 
species currently are not found above Brecksville Dam (Ohio EPA 2017). 

Threats and Stressors 
Primary threats to the fish community at CUVA are habitat destruction, degradation, modification, 
fragmentation and nonnative fish introductions (CRR 2015 and Tetra Tech 2017). Development and 
agriculture in the surrounding landscape have resulted in siltation, reduced water quality, tributary 
impoundment, stream channelization, instream gravel mining, and changes in stream hydrology 
(CRR 2015). The combined and interacting effects of these influences have resulted in population 
declines and range reduction of freshwater fish not only at CUVA, but also in the area surrounding 
the park. The NPS segment of the Cuyahoga River forms a critical link between the lower 
Cuyahoga/Lake Erie and the river upstream from the park. The first five miles of the river from Lake 
Erie consists of an engineered shipping channel that begins near the ArcelorMittal steel mill just 
south of the Interstate 490 Bridge. 

Protection of freshwater biodiversity is difficult because it is influenced by the upstream drainage 
network, the surrounding land, and activity in the riparian zone (Dudgeon et al. 2006). The 
modifications to the surrounding landscape disrupt ecological functions important to ecosystem 
integrity and important to maintaining the community and composition of species at CUVA 
comparable to that of the natural habitat of the region (Jorgensen and Müller 2000). Consequently, 
the ecological functioning of CUVA depends upon maintaining the natural systems outside the park’s 
boundaries. 

Indicators and Measures 
• Native species richness (S) 
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• Fish index of biotic integrity (IBI) 

• Occurrence and status of fish species of conservation concern 

4.10.2. Data and Methods 
In 1984, the Ohio Environmental Protection Agency implemented long-term monitoring of fish in the 
Cuyahoga River including within CUVA (Ohio EPA 1999). Fish monitoring is being conducted as 
part of the remedial action plan for the Cuyahoga River Area of Concern. The plan’s purpose is to 
develop criteria for the river’s restoration, implement remedial measures, monitor the effectiveness 
of such measures, and confirm that restoration is achieved (CRR 2015). The purpose of the fish 
monitoring effort is to determine the status and long-term trends in fish community composition and 
abundance, and to correlate this community data with water quality and habitat conditions. 
Monitoring results support the development of prioritized management actions to improve the 
environmental quality of the river both for fish and the public (Tetra Tech 2017). The data we 
analyzed are from 10 stations on the Cuyahoga River within CUVA that were sampled in 14 different 
years between 1984 and 2017 (Figure 4.10-1). The number of river stations sampled per year varied, 
ranging from eight (1984, 1985, 1987, 1988, and 2008) to one (1991 and 2009 through 2011). 
Because the number of sites sampled varied over the years, the mean values of the indicators per 
sample reach were used to assess condition and trend in the fish community at CUVA. Methods used 
to sample the fish community are contained in Biological Criteria for the Protection of Aquatic Life: 
Volume III, Standardized Biological Field Sampling and Laboratory Methods for Assessing Fish and 
Macroinvertebrate Communities (Ohio EPA 1987, 2015). 





















 

186 
 

sample effort. Sampling the same stream reaches and the same number of reaches in every year of 
monitoring would control for this bias. However, by comparing the mean value of the indicators for 
each stream reach sampled, we can, to some extent, control for unequal sample sizes and can 
examine differences in the values of the indicators by year. 
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Table 4.11-6. Number of wetlands and wetland area by condition category for ORAM sampling in 2016 
(Bingham undated). 

Condition Category 
Number of Wetland Sites 

(% of total) 
Total Acreage 

(% of total) 

Category 3a 12 (4.8) 185.0 (40.3) 

Category 2 or 3a 17 (6.8) 61.0 (13.3) 

Category 2a 130 (52.0) 181.2 (39.5) 

Modified Category 2 62 (24.8) 22.2 (4.9) 

Category 1 or 2 15 (6.0) 7.2 (1.6) 

Category 1 12 (4.8) 2.0 (0.4) 

All 250 (100) 458.6 (100) 
a Categories assigned “good condition” (also shaded). 

Table 4.11-7. ORAM results for CUVA wetlands sampled in 2016 by hydrogeomorphic type, plant 
community type and watershed (Bingham undated). ND = No Data. 

Component Type 

Number 
of Sites 

(% of 
total) 

Mean (SD) 
ORAM 
Score 

Total 
Acreage 

(% of total) 

All – 250 47.9 (10.5) 458.6 (100) 

Hydrogeomorphic 

Slope 129 (51.6) 47.9 (9.4) 90.3 (19.7) 

Depression 64 (25.6) 44.1 (12.9) 131.8 
(28.7) 

Riverine 56 (22.4) 52.3 (8.0) 236.3 
(51.5) 

Fringe 1 (0.4) 31.0 (-) 0.2 (<0.1) 

Plant Community 

Emergent 187 (74.8) 46.8 (10.8) 252.3 
(55.0) 

Forest 35 (14.0) 51.2 (8.3) 136.1 
(29.7) 

Shrub 23 (9.2) 50.5 (10.6) 68.2 (14.9) 

Gravel Bar 3 (1.2) 50.7 (2.5) 0.5 (0.1) 

Open Water 2 (0.8) 54.8 (4.6) 1.5 (0.3) 

HUC 12 Watershed (listed 
upstream to downstream) 

City of Akron-Little Cuyahoga River ND ND ND 

Boston Run-Cuyahoga River 131 (52.4) 46.9 (11.4) 228.9 
(49.0) 

Mud Brook ND ND ND 

Yellow Creek 5 (2.0) 49.0 (7.3) 19.4 (4.2) 

Furnace Run 33 (13.2) 47.3 (8.2) 18.9 (4.0) 

Brandywine Creek 10 (4.0) 49.0 (7.5) 10.7 (2.3) 

Willow Lake-Cuyahoga River 53 (21.2) 49.7 (9.36) 174.1 
(37.27) 
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