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Subwatershed Population Characteristics  
Data were collected from the U.S. Census Bureau at the block group level to determine the 
approximate year 1990 and 2000 population for each subwatershed.  Block group population data 
was then applied to the appropriate subwatershed using a weighted average based on the percent of 
a given block group within each subwatershed.  Subsequent to calculation of subwatershed 
populations for year 2000, town-level rates of population change were determined and applied to 
each subwatershed to identify the projected population for year 2020. These rates were calculated 
using the figures provided in Table 7-1.  The results of this analysis are provided in Table 7-2.  Note 
that this analysis is based on local trends only and does not consider other regional, state, or global 
developments that may influence this region and its abundant water resources. 
 

Table 7-2.  Historic and Projected Population for Chautauqua Lake Watershed and 
Subwatersheds  

SUBWATERSHED  POPULATION POPULATION 
CHANGE 

(2000 to 2020)  

PERCENT 
CHANGE       

(2000 to 2020)  1990 2000 2020 

Ball Creek 484 542 572 30 5.5% 

Bemus Creek 759 841 830 -11 -1.3% 

Big Inlet 867 933 904 -29 -3.1% 

Clear Creek 161 156 151 -5 -3.2% 

Dewittville Creek 844 884 859 -25 -2.8% 

Dutch Hollow Creek 509 564 568 4 0.7% 

Goose Creek 1,835 2,049 2,086 37 1.8% 

Little Inlet  151 171 169 -2 -1.2% 

Maple Springs Creek 198 222 224 2 0.9% 

Mud Creek 328 316 307 -9 -2.8% 

North Basin Periphery 2,118 2,015 2,048 33 1.6% 

Prendergast Creek 844 850 854 4 0.5% 

South Basin Periphery 9,692 9,136 8,745 -391 -4.3% 

Unnamed Stream 382 272 267 -5 -1.8% 

CHAUTAUQUA LAKE WATERSHED 19,172  18,951  18,584  -367 -1.9% 

 
Source: The Management of Chautauqua Lake and Its Watershed (2000); Plan for Future Use of Aquatic Herbicides in Chautauqua Lake 
(1990); U.S. Census Bureau  
 
As expected, the North Basin Periphery and South Basin Periphery subwatersheds, located along the 
shores of Chautauqua Lake, are home to the largest number of residents.  The smallest subwatershed, 
in terms of population, is the Clear Creek subwatershed.  While the raw population numbers provide 
an indication of the current and projected population levels within the watershed, the projected 
population change is more important for planning purposes and its correlation to potential future 
impacts to each subwatershed.  As is depicted in Table 7-2, the entire watershed is projected to 
decrease by approximately 367 people, or 1.9 percent, by 2020.  In terms of both the number of 
people and percent change, most of this loss will occur in the South Basin Periphery subwatershed.  
Despite the population decline experienced by the overall watershed, six subwatersheds are 
projected to increase in population. 
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shoreline of Chautauqua Lake.  As such, the North Basin Periphery and South Basin Periphery 
subwatersheds together encompass approximately 4,300 acres or urban areas, or 55 percent of all 
urban areas within the Chautauqua Lake watershed.  This has important implications for water 
quality as urban lands are responsible for most of the impervious surfaces within the watershed. To 
address this issue, a more detailed analysis of impervious surfaces can be found later in this section. 
 
A detailed breakdown of land cover types by subwatershed is provided in Table 8.3.4.  Additionally, a 
revised land cover data set was created for the purposes of modeling nutrient and sediment loads in 
the watershed. Details regarding this data set are provided in Sections 9.4 and 9.5 and table 8.3.6. 
 
Riparian Land Cover  
Riparian areas are those lands adjacent to a body of water, serving as an interface between the 
surrounding upland areas and the waterbody itself.   These areas are often comprised of a variety of 
land cover types, from forests and croplands in more rural areas, to commercial development in 
urban locations.  Riparian areas are often located in floodplains and, as a result, can be highly 
productive for many agricultural uses.   

 
Riparian land, however, also plays an important role in terms of water quality and other ecosystem 
services.  By trapping soil and sediments, riparian lands can reduce the amount of soil and nutrients 
moving from upslope areas into a given waterbody, thus improving water quality and reducing the 
loss of in-stream habitat through siltation.10  A 50- to 100-foot forested riparian zone in agricultural 
areas, for example, can reduce erosion, bank slumping, wetland siltation, stream turbidity, and 
nutrient loading that would otherwise result if plowing or grazing were to occur directly adjacent to 
streams.  Forested riparian areas regulate water temperature through shading and influence primary 
production through leaf litter inputs.11  In terms of water quality at the watershed level, measuring 
riparian land cover may be a better predictor of water quality than measuring land cover for the 
entire watershed.12  Riparian areas also play an important role in the life cycle of many native plants 
and animals by providing food, cover, corridors for movement, and refuge during time of drought or 
fire. 13   
 
Using the MRLCC land cover data noted above, the amount of natural riparian land cover was 
identified for the Chautauqua Lake watershed and its subwatersheds.  For the purposes of this 
analysis, natural riparian land cover includes areas classified as forest, scrub/shrub, grassland, or 
wetland.  Additionally, riparian zones include those areas located within a 100-foot buffer on either 
side of all creeks and streams, as well as Chautauqua Lake.  Based on the results of this analysis, 
approximately 7,180 acres of land within the Chautauqua Lake watershed are located within a 
riparian buffer zone, 5,632 acres (78.4 percent) of which are classified as forest, scrub/shrub, 
grassland, or wetland (see Table 7-8).  As a point of comparison, the total amount of natural land 
cover within each subwatershed is also provided in Table 2.8. 
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Table 7-8.  Natural Riparian Land Cover, Chautauqua Lake Watershed, 2001  

SUBWATERSHED TOTAL 
RIPARIAN 

ACRES 

RIPARIAN 
NATURAL 

LAND 
COVER 
ACRES 

PERCENT 
RIPARIAN 
NATURAL 

LAND 
COVER 

TOTAL 
WATERSHED 

ACRES 

WATERSHED 
NATURAL 

LAND 
COVER 
ACRES 

PERCENT 
WATERSHED 

NATURAL 
LAND 

COVER 

Ball Creek 412 301 73.1% 6,306 3,665 58.1% 

Bemus Creek 656 588 89.7% 7,925 6,030 76.1% 

Big Inlet 509 424 83.3% 7,101 4,421 62.3% 

Clear Creek 152 132 86.7% 2,556 2,008 78.6% 

Dewittville Creek 725 582 80.3% 9,357 6,475 69.2% 

Dutch Hollow Creek 249 217 87.1% 4,073 2,758 67.7% 

Goose Creek 1,441 1,181 82.0% 19,047 13,133 69.0% 

Little Inlet  83 66 78.7% 1,269 951 74.9% 

Maple Springs Creek 159 124 77.9% 3,110 2,078 66.8% 

Mud Creek 202 144 71.5% 3,128 1,797 57.4% 

North Basin Periphery 345 215 62.5% 7,848 4,745 60.5% 

Prendergast Creek 1,255 1,047 83.4% 14,697 10,323 70.2% 

South Basin Periphery 876 528 60.2% 13,442 8,446 62.8% 

Unnamed Stream 117 83 71.4% 2,013 1,019 50.6% 

CHAUTAUQUA LAKE  
WATERSHED 7,180 5,632 78.4% 101,872  67,849  66.6% 

 
Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
 

 
Based on the data presented in Table 7-8, all 14 of the subwatersheds are characterized by riparian 
areas with large amounts of natural land cover, with values ranging between 60.2 percent and 89.7 
percent.  It should come as no surprise that the riparian areas associated with the more developed 
North Basin Periphery and South Basin Periphery subwatersheds comprise the lowest amount of 
natural land cover, while more rural subwatersheds are characterized by much higher amounts.  
These figures present a watershed management preservation opportunity.  Where a high percentage 
of riparian natural land cover is present and can be preserved, future degradation of water quality 
from the loss of riparian land cover can be prevented.  On the flip side, in subwatersheds where 
riparian land cover has been lost, their restoration represents a possible corrective action that can 
improve water quality.   
 
For comparative purposes, Table 7-8 also provides the percent of each subwatershed classified as 
forest, scrub/shrub, grassland, or wetland (i.e., natural land cover).  It is interesting to note that 
natural land cover occurs at a higher rate within riparian areas than within each subwatershed as a 
whole.  This variation is likely explained by topography, with steep slopes associated with stream 
channels potentially excluding streamside vegetation from clearing/development activities. 
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Figure 7-5.  Impervious Surfaces in the Northern Portion of the Watershed, 2001  
 

 Source: 2001 Impervious Surface Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
 
 
 

Figure 7-6.  Impervious Surfaces  in the Southern Portion of the Watershed , 2001 
  

   Source: 2001 Impervious Surface Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
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Figure 7-7.  Percent of Residential Parcels in Municipal Sewer District  

 
 
When examined at the subwatershed level, however, a much different picture emerges.  As is 
depicted in Figure 7-7, the percent of residential parcels located in municipal sewer districts ranges 
from a low of 0.0 percent (Ball Creek and Dewittville Creek subwatersheds) to a high of 97.9 percent 
(Unnamed Stream subwatershed).  The large amount of variation that exists suggests that no one 
management strategy alone will comprehensively address potential wastewater impacts in each of 
the 14 subwatersheds. 
 
The availability of municipal wastewater treatment is particularly important to shoreline and near-
shore residential properties.  According to correspondence from the Chautauqua County Health 
Department, small lakeshore residential lots are limited in their ability to use on-site septic systems 
due to: 
 

 Inability to meet NYS Department of Health standards cited in Part 75a because they cannot 
achieve adequate offsets between private wells and septic system components; 

 Lack of adequate room for replacement; 

 Limits on the types of systems that can be installed; 

 Lack of access by heavy equipment for system replacement; 

 Lack of homeowner maintenance for systems with motors and pumps; and 

 Inadequate offsets between the Lake and septic system components. 
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7.4 Topography and Soil Characteristics  
 
7.4.1 Elevations and Steep Slopes 
 
Situated in the northwestern portion of the Allegheny 
Plateau, Chautauqua Lake and its watershed are nestled 
in a glacial valley formed over 14,000 years ago.34 
Exhibiting a maximum relief of 555 feet, the watershed 
rises from the lakeshore and is strewn with hilltops 
separated by stream-incised ravines carved into the 
landscape (see Map 6 in Section 8.2). In terms of actual 
elevations, the Chautauqua Lake watershed ranges from 
approximately 1,308 feet above mean sea level (msl) to 
1,863 feet msl, with the mean elevation approximating 
1,497 feet msl (see Figure 7-8 below and Table 8.3-2 in 
Section 8.3).   For comparison, the surface elevation of 
Lake Erie is 571 feet msl. 
 
As a rule, steep slopes are more erosive than flatter 
slopes.  When considering erosive potential, slopes 
greater than 8 percent are considered to be steep; 
slopes greater than 15 percent are considered to be 
very steep.  Table 7-12 summarizes the relative 
presence of steep slopes within all subwatersheds (also 
see Map 7).   
 
As depicted in Map 7, the areas surrounding the mouths of streams and creeks as they enter 
Chautauqua Lake have the fewest steep slopes; these flat valleys tend to narrow and become 
increasingly steep as one moves towards the upstream reaches of each subwatershed.  There is little 
variation among subwatersheds in regards to the percent of each subwatershed comprising steep 
slopes, with the exception of the Big Inlet subwatershed, which has a lower percentage. 

 
The percentages of steep 
slopes in the watershed show 
the high potential for erosion 
within the watershed. From a 
management perspective, it 
will be important to identify 
what portions of steep slopes 
are most susceptible to 
erosion given the large 
amount of steep slopes in 
each of the 14 
subwatersheds.  These areas 
include highly erodible soils, 
paved and unpaved roads, 
and other areas where the 
lack of vegetative ground 
cover has left soils exposed to 

 The Allegheny Plateau in relation to the 
Chautauqua Lake watershed  
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Figure 7-8.  Elevations  
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the wind and rain.  Section 2.4.3 provides an analysis of highly erodible soils and unpaved/paved 
roads on steep slopes for each of the 14 subwatersheds within the basin. 
 
 

Table 7-12.  Steep Slopes  

SUBWATERSHED SIZE         
(acres)  

STEEP SLOPES TOTAL STEEP 
SLOPES PERCENT 

OF 
SUBWATERSHED  

8 TO 15 
PERCENT    
(acres)  

> 15 PERCENT 
(acres)  

STEEP SLOPE 
TOTALS    
(acres)  

Ball Creek 6,306 1,388.6 556.9 1,946 30.9% 

Bemus Creek 7,925 2,049.5 732.7 2,782 35.1% 

Big Inlet 7,101 1,208.7 317.4 1,526 21.5% 

Clear Creek 2,556 607.9 247.2 855 33.5% 

Dewittville Creek 9,357 2,433.3 911.3 3,345 35.7% 

Dutch Hollow Creek 4,073 922.6 373.7 1,296 31.8% 

Goose Creek 19,047 4,278.5 1,493.2 5,772 30.3% 

Little Inlet  1,269 227.5 103.4 331 26.1% 

Maple Springs Creek 3,110 800.2 284.3 1,085 34.9% 

Mud Creek 3,128 686.8 259.1 946 30.2% 

North Basin Periphery 7,848 1,676.4 618.7 2,295 29.2% 

Prendergast Creek 14,697 3,994.3 1,744.8 5,739 39.0% 

South Basin Periphery 13,442 3,068.1 1,134.5 4,203 31.3% 

Unnamed Stream 2,013 540.6 193.8 734 36.5% 

CHAUTAUQUA LAKE WATERSHED 101,872  23,883  8,971 32,854  32.3% 
 

Source: 5-Meter Digital Elevation Model, Chautauqua County 
 
 
7.4.2 Soils 
 
As previously noted, Chautauqua Lake and its watershed 
are situated within a glaciated valley in the Allegheny 
Plateau.  The lake itself and the unconsolidated sedimentary 
deposits of the area are products of continental glaciation.  
The bedrock underlying the watershed consists of shales 
and sandstones deposited approximately 350 million years 
ago in a marine environment. The glacial deposits in the 
center of the valley are several hundred feet thick, while 
those in the upstream reaches are much thinner, averaging 
only 10 to 100 feet thick.35  

 
Since the glaciers retreated, soils have developed on the glacial deposits left behind.  Those soils that 
developed on recent stream gravels or on the older glacial stream gravels are highly permeable and 
thus allow rainwater to soak in.  Many of the hillside and hilltop soils, however, are developed in 
glacial debris that are silt or clay and are therefore less permeable. Half or more of the rainfall and 
snowmelt onto these clay soils may yield immediate runoff to streams, while similar precipitation 
onto gravelly soils may be fully absorbed. 

 

Chautauqua Lake and its 

watershed are situated within 

a glaciated valley in the 

Allegheny Plateau that formed 

more than 14,000 years ago. 





http://soils.usda.gov/


http://soils.usda.gov/
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to erosion than are non-erodible soils.  Based on the results of this analysis, only 22 percent of areas 
within 50 feet of a stream in the Chautauqua Lake watershed comprise highly erodible soils.   
Although these areas comprise a small portion of the entire watershed, the amount of highly erodible 
soils within 50 feet of a stream in each subwatershed ranges from a low of 6.3 percent in the Dutch 
Hollow Creek subwatershed to a high of 46.6 percent in the Big Inlet subwatershed. Figure 7-9 
provides the percentage of highly erodible soils within 50 feet of a stream in each subwatershed. 
 

Figure 7-9.  Percent  of 50 -Foot Riparian Buffer with Highly Erodible Soils  

  
 

As previously noted, the location of paved and unpaved roads in 
areas of steep slopes has serious watershed management 
implications in terms of erosion and runoff.  Unpaved roads, while 
slightly more pervious than their paved counterparts, have the 
potential to be a significant source of suspended sediment in rural 
watersheds, accounting for 25 percent or more of the sediment 
load.46   
 
While paving roads may produce less siltation and sediment 
runoff to nearby waterbodies than do unpaved roads, runoff from 
paved roads often increases both the amount of road pollutants 
and the amount of water delivered to those same waterbodies.  
One of the primary causes of the increased pollutant loads are the 
de-icing products (e.g., salt) applied to paved surfaces during cold 
weather.  Additionally, reduced infiltration rates associated with 
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moving air mass is forced upward as it climbs 
over the edge of the Appalachian plateau (north 
end of the Chautauqua Lake watershed), 
producing narrow, very intense bands of 
precipitation.  One of the impacts of global 
climate change is the increase in lake effect snows 
resulting from shorter durations of ice cover on 
Lake Erie. In other words, it is snowing more in 
this region because this region is getting 
warmer.47  
 
To determine how climate varies across the 
watershed, data were collected from the National 
Climate Data Center for more than 33 locations in 
and around the region (Table 7-15 provides a 
selection of these locations).  These data were 
used to calculate the average annual precipitation 
and average annual temperature for the 
Chautauqua Lake watershed and each of its 14 

subwatersheds. Note that while a NCDC Climate Station is located in Mayville, the data provided does 
not match the breadth of data provided for the other 33 locations noted above; as such, this location 
was not included in this analysis. 
 
Based on the results of these calculations, the average annual air temperature within the watershed 
is 47.8°F, with individual subwatersheds ranging from 46.8°F to 49.1°F (see Figure 7-11).  The 
pattern that emerges from this analysis is that temperatures generally decrease as one moves south 
across the Chautauqua Lake watershed (see Map 10 in Section 8.2).   

 
 

Table 7-15.  Climate Station Data, 19 71 to 2000  

CLIMATE 
MONITORING 

STATION 

TEMPERATURE (FAHRENHEIT) AVERAGE 
ANNUAL 

PRECIPITATION 
(INCHES) 

AVERAGE 
ANNUAL 

SNOWFALL 
(INCHES) 

WINTER 
AVERAGE 

(JAN)  

SUMMER 
AVERAGE 

(JULY) 

ANNUAL 
AVERAGE 

Jamestown 4 ENE 22.3 69.2 46.7 45.68 94.2 

Sherman NA NA NA 46.97 NA 

Sinclairville NA NA NA 49.33 NA 

Westfield 2 SSE 26.5 72.4 49.8 45.63 85.6 
 
Source: National Climatic Data Center 
NA = No data recorded 
 
 

In terms of total precipitation, the average annual total precipitation for the entire watershed is 46.1 
inches, with individual subwatersheds ranging from 45.5 inches to 46.4 inches (see Figure 7-11 
below and Map 11 in Section 8.2).  While precipitation was, historically, fairly evenly distributed 
throughout the year (approximately 3.5 inches per month), recent studies indicate that precipitation 
in recent decades has been twice as high during the winter and spring as during the late summer or 

 National Climate Data Center station 
locations  
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fall.48  It is possible that these trends are part of the more frequent and intense precipitation 
predicted for this watershed in response to global climate change. 
 

 
Especially important to Chautauqua Lake is the significant annual accumulation of snow within the 
watershed. This varies considerably throughout the region, ranging from an annual average of 85.6 
inches in Westfield to 94.2 inches in Jamestown (see Table 7-15).   Additionally, the ridge separating 
the Chautauqua Lake watershed from the Lake Erie basin results in much greater snowfall in the 
northern portions of the watershed, with the Village of Mayville receiving more than 200 inches 
annually.  Measurements of snow water content in 1994, however, indicated that by late winter, the 
snow pack water equivalent was fairly uniform throughout the watershed (approximately 0.4 ft).49 
Further research found that although the snowpack in February 1976 varied from 3.5 feet to 0.5 feet 
in the watershed, the water content was approximately 0.4 feet everywhere.50 This has important 
water quality implications as the spring melting of the snowpack is one of the primary transport 
mechanisms for nutrients and sediment to the lake, as well as a cause of spring flooding during the 
months of March and April.  Finally, ice cover on the lake is typically established from January to 
March and ranges from approximately 10 to 20 inches in thickness. 
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Figure 7-11.  Climate Data by Subwatershed, 1971 to 
2000 
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7.5.2 Surface Hydrology  
  
In terms of surface hydrology, the Chautauqua Lake watershed comprises 286 miles of streams and 
one lake with an area of approximately 13,132 acres (7,065 acres in the North Basin, 6,067 acres in 
the South Basin).  These 286 miles of waterways drain 14 subwatersheds covering approximately 
115,000 acres; these subwatersheds discharge directly into Chautauqua Lake, which then discharges 
into the Chadakoin River. 

 
Of the 286 stream miles traversing the Chautauqua Lake watershed, slightly more than 20 percent 
(60.8 miles) are located in the Goose Creek subwatershed (see Table 7-16).  In terms of 
concentration, however, the Prendergast Creek subwatershed realizes the highest density with 
approximately 3.6 miles of stream per 1,000 acres of subwatershed.  On average, the Chautauqua 
Lake watershed has approximately 2.8 miles of streams and creeks for every 1,000 acres of 
watershed. 
 

Table 7-16.  Surface Hydrology  by Subwatershed  

SUBWATERSHED TOTAL STREAM 
MILES 

TOTAL STREAM 
MILES PER 1,000 

ACRES 

Ball Creek 17.5 2.8 

Bemus Creek 27.4 3.5 

Big Inlet 21.8 3.1 

Clear Creek 6.3 2.5 

Dewittville Creek 30.6 3.3 

Dutch Hollow Creek 10.3 2.5 

Goose Creek 60.8 3.2 

Little Inlet  3.5 2.8 

Maple Springs Creek 6.7 2.1 

Mud Creek 8.5 2.7 

North Basin Periphery 6.4 0.8 

Prendergast Creek 52.8 3.6 

South Basin Periphery 28.3 2.1 

Unnamed Stream 4.9 2.4 

CHAUTAUQUA LAKE WATERSHED 286.0 2.8 
 
                  Source: Priority Waterbodies List GIS Data Layer, NYSDEC 

 
 

In order to better understand the hydrology of the watershed, a water budget concept was developed 
that evaluates inputs and losses to the system.  The concept considers hydrology, gains (or inputs) 
including precipitation on the lake, stream flow into the lake, groundwater contributio ns, and other 
diversions into the watershed. Additionally, it considers losses such as evaporation, losses to 
groundwater, consumptive use, and river outflow.  Changes in any of these gains or losses result in 
corresponding changes to lake volume and lake level. If the inflows and outflows from each 
mechanism can be accurately measured and quantified, the amount of water entering the lake should 
equal the amount leaving the lake, plus or minus changes in lake storage.  
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Subwatersheds  
Each subwatershed comprises a mixture of soil types that correspond to high or low rates of 
infiltration.  An extensive investigation was completed and published in the State of the Lake Report, 
which indicated that the Chautauqua Lake subwatersheds typically have a runoff-rainfall ratio of  
approximately fifty percent.  In other words, half of the rain is infiltrated into the soil during a 
precipitation event and the other half makes its way to the lake as runoff.  When an area is developed 
and the amount of impervious area is increased, the amount of infiltration will decrease and an 
increase in the runoff-rainfall ratio can be expected.   
 
Surface hydrology for subwatersheds is characterized in terms of peak flows and mean flows.  Peak 
flows are the maximum discharges that can be expected to be exceeded, on average, once every x-
number of years.  For example, a 100-year storm magnitude can be expected to occur, on average, 
once every 100 years (i.e., there is a 1 percent risk of this event occurring in any given year).  
Similarly, a 10-year storm magnitude can be expected to occur, on average, once every 10 years (ie., 
there is a 10 percent risk of this event occurring in any given year).   Table 7-17 shows the maximum 
known discharges for the two United States Geological Survey (USGS) gauge stations that are located 
within the watershed.  For the recording period of the gauging stations, which range from 1935 to 
the last recorded reading, the maximum discharge occurred on September 14, 1979.  During that 
particular event, the station located in Ball Creek received a measured discharge value of 2,000 cubic 
feet per second (cfs).  During that same event, the Chadakoin River received an inflow from the lake 
of 2,250 cfs.  The recurrence interval associated with both discharges is 40 years.   

 
Table 7-17.  Maximum  Known Discharge and Recurrence Intervals  

LOCATION COUNTY DRAINAGE 
AREA 

(SQUARE 
MILES) 

RECORD OF 
PERIOD 

DATE OF 
EVENT 

DISCHARGE 
(CFS) 

RECURRENCE 
INTERVAL 
(YEARS) 

Ball Creek at Stow, New York Chautauqua 9.90 1974 - 1999 9/14/1979  2,000 40 

Chadakoin River (Chautauqua 
Lake Discharge Point) Chautauqua 194 1935 - present 9/14/1979  2,250 40 

 
    Source: USGS New York Water Science Center  

 
 

Using the drainage-area-only regression equations developed by the USGS for this hydrologic region 
of New York State (Region 5), peak flows (cubic feet per second) for various recurrence interval 
storm events were calculated for 12 of the 14 subwatersheds and are summarized in Table 7-18. 
Since the North Basin Periphery and South Basin Periphery subwatersheds are the immediate 
drainage basins for the lake and are thus not characterized by a major stream or creek, peak flows 
were not calculated.51  The purpose of using drainage-area-only equations is to obtain easy estimates 
of peak discharge, even though the results are less accurate than those obtained by full equations 
(the drainage-area-only regression equations have an average standard error estimate between 42 
percent and 55 percent for the Region). 
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Table 7-18.  Peak Discharges for Selected Recurrence Intervals  

SUBWATERSHED DRAINAGE 
AREA 

SQUARE 
MILES 

MEAN 
ANNUAL 
FLOW 
(CFS) 

2-YEAR 
(CFS) 

10-YEAR 
(CFS) 

25-YEAR 
(CFS) 

50-YEAR 
(CFS) 

100-
YEAR 
(CFS) 

500-
YEAR 
(CFS) 

Ball Creek 6,306 9.9 555 1,236 1,669 2,020 2,836 3,450 

Bemus Creek 7,925 12.4 662 1,458 1,962 2,368 3,313 4,021 

Big Inlet 7,101 11.1 609 1,347 1,816 2,194 3,075 3,736 

Clear Creek 2,556 4.0 277 644 882 1,079 1,536 1,884 

Dewittville Creek 9,357 14.6 753 1,644 2,206 2,658 3,708 4,494 

Dutch Hollow Creek 4,073 6.4 397 902 1,226 1,491 2,108 2,574 

Goose Creek 19,047 29.8 1,301 2,746 3,644 4,356 6,008 7,236 

Little Inlet  1,269 2.0 162 389 538 663 955 1,179 

Maple Springs Creek 3,110 4.9 322 742 1,014 1,236 1,755 2,149 

Mud Creek 3,128 4.9 324 745 1,018 1,241 1,762 2,157 

Prendergast Creek 14,697 23.0 1,066 2,277 3,034 3,638 5,039 6,082 

Unnamed Stream 2,013 3.2 231 542 746 914 1,306 1,606 

Chadakoin River 
(Chautauqua Lake 
Discharge Point)  

124,160 194 5,510 10,630 13,688 16,029 21,457 25,409 

 
Source: Calculations performed by Bergmann Associates, PC. 

 
The equations used for the peak flow calculations compare areas upstream and downstream of a 
gauge site to areas associated with ungauged site areas.  Ratios are produced from the comparison 
and applied to flow equations that are designed to estimate peak flows for a given region in New 
York State and a given storm event.  In the Chautauqua Lake watershed, the discharges from the 
subwatersheds can vary significantly, depending on the drainage area size.  The two-year event 
ranges in flow from 160 cfs to 1,300 cfs.  The 100-year event varies considerably, as well, ranging 
from 960 cfs to 6,000 cfs.  The Chadakoin River is the discharge point for the lake and all of its 14 
subwatersheds.  It has a varying range of discharges from 5,500 cfs for the two-year event to 25,000 
cfs for the 500-year event.  The lake acts as a large detention basin, attenuating the peak inflows and 
direct precipitation it receives.  This is evident from totaling up the peak discharges for the 12 
subwatersheds listed in Table 7-18, for any given recurrence interval event, and comparing the sum 
to the corresponding entry for the Chadakoin River.  For the 100-year event the sum of the peak 
discharges is 33,000 cfs and the peak outflow of the Chadakoin River is 21,000 cfs.  The attenuating 
effect provided by Chautauqua Lake is even greater. Table 2-18 does not include all the area draining 
to the lake nor the direct precipitation on the lake.  
   
Mean annual discharge values provide an indication of the annual volume of runoff that can be 
expected from each of the subwatersheds.  These values were calculated using a unit discharge per 
square mile constant value of 1.88.  The value was derived from the mean annual flow of the 
Chadakoin gauging station downstream of the Chautauqua Lake.  Multiplying the known areas of the 
subwatersheds by the unit discharge, yielded the mean annual flows for the corresponding 
subwatersheds.  The mean annual flow values in cubic feet per second also are included above in 
Table 7-18.  
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 Ratio of bank height to bank full height; 
 Ratio of vegetative-rooting depth to bank height; 
 Density of roots; 
 Stream bank angle; and 
 Vegetative bank protection. 

 
Each assessment site also was associated with a soil type from the Soil Survey of Chautauqua County.  
The assessment, rather than obtaining measurements at regular intervals, obtained most of the 
assessments near highway crossings in an attempt to avoid trespassing on private property.  The 
condition of roadside drainage ditches were also assessed on a scale of 1 to 4, with a score of 4 
indicating serious or potentially serious impacts to the stream corridor, worthy of mitigation.  The 
results of the BEHI assessments can be found in Table 7-21 and Map 13 (see Section 8.2).  The study 
identifies some of the highest erosion rate stream reaches, which could later become candidate sites 
for streambank restoration activities aimed at reducing nutrient inputs to Chautauqua Lake.      

 
Table 7-21.  Bank Erodibility Hazard  Index Scores, Chautauqua Lake Watershed  

SUBWATERSHED NUMBER OF SAMPLING LOCATIONS WITHIN EACH                                               
BEHI HAZARD RATING 

TOTAL BEHI 
LOCATIONS 

VERY  LOW LOW MODERATE HIGH VERY 
HIGH 

EXTREME 

Ball Creek 1 22 2 0 0 0 25 

Bemus Creek 8 10 0 1 0 0 19 

Big Inlet 2 10 3 1 0 0 16 

Clear Creek 11 12 1 2 0 0 26 

Dewittville Creek 4 12 4 2 0 0 22 

Dutch Hollow Creek 3 9 6 3 0 0 21 

Goose Creek 13 28 13 4 1 0 59 

Little Inlet  2 3 2 2 0 0 9 

Maple Springs Creek 4 4 0 0 0 0 8 

Mud Creek 21 11 1 0 0 0 33 

North Basin Periphery 3 4 2 0 0 0 9 

Prendergast Creek 9 34 5 4 2 0 54 

South Basin Periphery 8 58 7 0 0 0 73 

Unnamed Stream 0 0 0 0 0 0 0 

CHAUTAUQUA LAKE  
WATERSHED 

89 217 46 19 3 0 374 

 
Source: 2007 Chautauqua Lake Action Plan Task D: Diagnosis and Prioritization of Erosion Problems Across the Chautauqua Lake Watershed 
(2007) 
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produced by Princeton Hydro, one pound of phosphorus can generate as much as 1,100 pounds of 
wet algae biomass.  Concentrations of phosphorus can stimulate algae blooms with concentrations as 
low as 0.03 mg/L 
 
Chlorides are also an issue within the watershed, added naturally to local waterbodies through the 
decay of mineral salts in soils.  It is the anthropogenic introduction of chloride, however, that is of 
most concern, with road deicing salt dominating all other sources of chlorides.  While several streams 
had invariant chloride concentrations of less than 20 mg/L, Ball Creek was found to have relatively 
high concentrations ranging from 20 mg/L to 40 mg/L, while Little Inlet Creek had very high 
concentrations of 20 mg/L to 60 mg/L. These conditions may relate to the influence of Interstate 86 
in the Ball Creek subwatershed, and a combination of salt storage and urban influences in the Little 
Inlet subwatershed.  Additionally, based on correspondence with the Chautauqua County Health 
Department, there have been several documented instances where chloride salts have contaminated 
shallow fresh water aquifers from oil and gas well development 
 
Acidity  
Acidity, or pH, is another parameter that controls chemical reactions and affects habitat in aquatic 
environs.  Acidity (pH) values range from 0 (acid) to 14 (base/alkaline), with median values (7) 
representing neutral solutions.  Acidity values for streams within the Chautauqua Lake watershed 
were generally found to be between 6.5 and 8.0. Seasonal variations in acidity do exist and stream pH 
was found to be relatively high in May and October and low in February and July (i.e., the values 
cycled up and down twice per year). Thus, although the Chautauqua Lake watershed lies in a region 
of the United States known for excessive acid rain, acidity levels throughout the watershed can be 
characterized as somewhat neutral.  This is likely the result of local soil minerals (e.g., calcite) found 
in the ice-age glacial sediments acting as a neutralizing agent. 
 
Conductivity  
Conductivity, or specific conductance, is a measure of water's ability to conduct an electrical current 
and may influence the degree to which nutrients remain in the water.54  Pure distilled water, for 
example, is a relatively poor conductor and water conductivity increases dramatically as the amount 
of dissolved chemicals increases. Therefore, contaminated water is usually more conductive than 
clean water, and ground water is usually more conductive than surface water. Stream data tended to 
demonstrate an inversely proportional relationship (i.e., negative correlation) between conductivity 
and stage. This is likely caused by normal high-conductivity ground water being the dominant source 
of stream water during low flow conditions, while low-conductivity precipitation and resultant 
overland flow dominated flood conditions. 

 
Trace Elements 
The only trace element currently of concern within the Chautauqua Lake watershed is arsenic. 
Arsenic in the form of sodium arsenate was used as a weed killer in the lake between 1956 and 1965. 
Watershed arsenic could also be derived naturally from the organic shale bedrock or 
anthropogenically from atmospheric sources, but there is currently no evidence for either.  The 
NYSDEC is currently investigating arsenic in the lake and watershed.  
 
Mercury is a toxic element that is discharged from a variety of point and nonpoint sources and can 
threaten the health of both people and wildlife.  In undeveloped areas the predominant source of 
mercury is from atmospheric deposition; in developed areas the primary source is often current and 
former commercial and industrial land uses.  While the bioaccumulation of mercury is not closely 
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riverine systems, the downstream portion of the reach broadens into floodplains as they approach 
their confluence with the lake.  Given their flat topography and fertile soils, floodplains are typically 
the first areas urbanized.  In terms of land cover, approximately 68 percent of the 100-year 
floodplains within the Chautauqua Lake watershed are characterized by forests or wetlands (see 
Table 7-29).  Given that floodplains provide some of the most fertile agricultural lands, it is rather 
surprising to see such a large proportion of the 100-year floodplains classified as forest or wetland.  
 
 

Table 7-29.  Land  Cover in 100 -Year Floodplains, Chautauqua Lake Watershed, 2001  

LAND COVER TYPE TOTAL ACRES PERCENT COVER 

Agriculture 342 14.2% 

Urban 281 11.6% 

Barren Land (rock, sand, clay) 2 0.1% 

Forest 1,196 49.6% 

Shrub / Scrub 85 3.5% 

Grassland / Herbaceous 43 1.8% 

Wetlands 461 19.1% 

TOTAL 2,411 100.0%  
                      
  Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics                                                               

(MRLC) Consortium 
 
 
Understanding land use and cover is particularly important for those areas where flood maps have 
not been recently updated.  Table 7-30 provides the current map effective date (i.e., the last date the 
map was updated) for those municipalities that traverse the Chautauqua Lake watershed.  Although 
flood maps for the Town of Busti were updated in 1993, the remaining municipalities have not been 
updated since the late 1970s to early 1980s. 
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Table 7-32.  Aquifers  

SUBWATERSHED CONFINED 
AQUIFERS              
(ACRES) 

UNCONFINED 
AQUIFERS              
(ACRES) 

TOTAL 
AQUIFERS 
(ACRES) 

TOTAL 
AQUIFERS 
PERCENT 
COVER 

Ball Creek 72.9 296.7 369.6 5.9% 

Bemus Creek 156.7 283.7 440.5 5.6% 

Big Inlet 2,220.2 0.0 2,220.2 31.3% 

Clear Creek 14.7 0.0 14.7 0.6% 

Dewittville Creek 364.8 0.0 364.8 3.9% 

Dutch Hollow Creek 26.9 237.4 264.3 6.5% 

Goose Creek 2,485.3 6.1 2,491.4 13.1% 

Little Inlet  403.2 0.0 403.2 31.8% 

Maple Springs Creek 0.0 0.0 0.0 0.0% 

Mud Creek 502.3 0.0 502.3 16.1% 

North Basin Periphery 1,190.7 1,471.3 2,662.1 33.9% 

Prendergast Creek 680.0 1,007.9 1,687.9 11.5% 

South Basin Periphery 1,816.1 566.7 2,382.8 17.7% 

Unnamed Stream 83.2 248.9 332.1 16.5% 

CHAUTAUQUA LAKE WATERSHED 10,017.2  4,118.8 14,135.9  13.9% 

 
Source: Unconsolidated Aquifers GIS Data Layer, NYSDEC 
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7.6.1 Aquatic Vegetation in Chautauqua Lake  
 
One of the major threats facing Chautauqua Lake is invasive submerged aquatic vegetation (SAV) that 
forms dense, impregnable floating canopies. This section provides a discussion of the aquatic 
vegetation present in the lake, including algae and SAV, and how the temperature and oxygen 
gradients that characterize the lake impact this vegetation. 
 
Lake Temperature and Oxygen Gradients  
During the summer of 2007, vertical temperature and dissolved oxygen gradients were evident in 
Chautauqua Lake, although a thermocline (i.e., an area delimiting relatively homogeneous warm 
surface waters from cool benthic zones) was poorly developed or non-existent.68 At all in-lake 
stations except Ashville Bay, dissolved oxygen was super-saturated at the surface and near-zero just 
above the sediment located on the lake bottom. This pattern reflects high production of oxygen near 
the surface by phytoplankton and anoxic sediments.   Ashville Bay, however, demonstrated lower 
surface oxygen conditions and the bottom water was not anoxic. The different pattern at Ashville Bay 
was attributed to higher concentrations of suspended sediments, which reduced algal production. 
These data are presumably from sampling during daylight hours as no night-time data have been 
identified .  
 
In 1994, temperature profiles were taken throughout the year, providing a more complete picture of 
seasonal changes. The North Basin showed winter and summer stratification, with temperatures 
increasing with depth during the winter months. As winter ice cover melted and spring warming 
proceeded, the lake turned over (i.e., mixed), yielding uniform temperature profiles (although not in 
all years). In May through August, a thermocline developed at approximately 30 feet in depth. 
Although not mentioned in previous studies, a fall turnover presumably occurred as well, shifting 
from the summer to winter stratification.  This pattern of two turnovers per year (i.e., dimictic) is 
common in regional lakes of moderate depth. The South Basin was vertically homogeneous during 
the summer, but showed minor temperature stratification from the fall through late April.  
Summaries of lake physio-chemistry studies from the 1970s note the variation between years in the 
extent of stratification.69  In several years, they noted a summer thermocline at depths of about 22 to 
30 feet.  Additionally, Chautauqua Lake can experience rapid turnover events associated with strong 
storms. 
 
Phytoplankton   
Phytoplankton are small, photosynthetic organisms suspended in the water column.  Phytoplankton 
are important as the base of aquatic food webs and can have significant effects on light penetration 
and dissolved oxygen concentrations. Although phytoplankton oxygenate water during daytime 
photosynthesis, night-time respiration and decay of phytoplankton can deplete oxygen levels in the 
water. Some cyanobacteria, are poor food sources for other aquatic organisms, while some 
cyanobacteria actually produce toxins which may be released into the water.  Although traditionally 
referred to as algae, phytoplankton includes both bacteria (cyanobacteria or blue-green bacteria, 
frequently called blue-green algae) and several groups of algae, such as green algae and diatoms. 
Phytoplankton blooms were identified in Chautauqua Lake as early as 1934 and have been attributed 
to pollution, including untreated waste. Chemical treatment with copper sulfate was initiated to 
reduce algal levels. Late summer phytoplankton blooms included toxic blue-green algae.70 Major 
studies of phytoplankton were conducted as part of the state biological survey in 1938[XX Tressler, 
W.L. and R. Bere. A Limnological study of Chautauqua Lake. In A Biological Survey of the Allegheny 
and Chemung Watersheds. Supp. To 26th annual report of the New York State Department of 
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shortnose gars (Lepisosteus oculatus and L. platystomus), the bowfin (Amia calva), and the bluntnose 
and tessellated darters (Etheostoma blennioides and E. olmstedi) are probably due to 
misidentifications.  The brassy minnow, which is rare in the State, was recorded in Goose Creek in 
2004. The redbelly dace (Phoxinus erythrogaster), which is found only in the Allegheny drainage in 
New York, has been caught in Dewittville Creek. The brook trout is native to drainage and has 
recently been documented from Browns Creek. Brook trout is very sensitive to temperature and 
habitat modifications which typically accompany development. Brook trout has decreased 
significantly through much of its native range and is threatened by development, climate change, and 
non-native species. The brown trout (Salmo trutta), an introduced sport fish, is established in several 
tributaries. The 1937 survey noted stocking of brook and brown trout in many tributaries, but also 
noted poor habitat quality in several tributaries due to erosion, lack of streamside vegetation, or low 
gradient. Muskellunge nursery areas (and presumably spawning areas) were noted in Big Inlet and 
lower Goose Creek by the 1937 survey. Poor spawning success of muskellunge has been related to 
shoreline disturbance in Wisconsin, although mechanisms are unclear.90  The NYSDEC considers 
undeveloped shorelines, gravel shoals, (including parts of submerged deltas), and areas of diverse 
native SAV communities to be critical for fish nurseries.91  

Chautauqua Lake has long been recognized for its fishery resources, especially the muskellunge (Esox 
masquinongy), which is native in the lake. Currently, muskellunge populations are subsidized by 
hatchery fish, with about ¾ of the catch derived from hatchery fish. Other important sport fish are  
walleye (Sander vitreum), the largemouth and smallmouth bass (Micopterus salmoides and M. 
dolomieu), , and pan fish such as the yellow perch (Perca flavescens), white and black crappies 
(Pomoxis annularis and P. nigromaculatus)., bluegill (Lepomis macrochirus) and pumpkinseed (L. 
gibbosus). Walleye spawn on rocky shoals in the lake. Walleye have been observed in lower Goose, 
Prendergast, Dewittville and Hartfield Creeks92 , but there is no evidence of tributary spawning.  
However, walleye stocking has been done in some recent years, because of poor natural 
recruitment .93  The lake was formerly known for the large size and abundance of brown bullhead 
(Amieurus nebulosus); the brown bullhead is still frequent in the lake.. White bass (Morone chrysops) 
have been introduced to the lake.  White perch (M. americana) was first found in the lake in 1987 and 
has increased rapidly.  White perch may reach high densities of small fish and may have impacts on 
other fish. Neither species of Morone are targeted by fishermen.  The gizzard shad (Dorosoma 
cepedianum), has been introduced into the lake; its abundance is partly controlled by high winter 
mortality. The walleye and black crappie are also not native to the lake.. The 1937 survey caught lake 
herring (the whitefish Coregonus artedii) in the lake, but the species is presumably extirpated from 
the lake. In addition to its sport fishes, Chautauqua Lake was known for the abundance and variety of 
forage fish, including several species of minnows and darters which are usually more common in 
streams. The Iowa darter (Etheostoma exile), blackchin shiner (Notropis heterodon), and blacknose 
shiner (Notropis heterolepis) were found in a number of locations in the lake, but have not been found 
in more recent surveys.94 These three species are found in heavily-vegetated lakes, ponds and 
streams, and are relatively uncommon in New York. 
 
Reptiles and Amphibians  
Information on reptiles and amphibians is important, since these groups may be sensitive to land 
cover changes, fragmentation, climate change, water quality,  and terrestrial, aquatic and riparian 
habitat quality. Frogs have shown tremendous declines in many parts of the world, due to fungal 
diseases and other causes.  New York State conducted a herpetological atlas project that mapped 
reptile and amphibian presence on topographic maps coincident with USGS 7.5' topographic sheets.95  
Occurrence of species within the Chautauqua Lake drainage can be determined from these maps, 
although the precise occurrence of species in or near the boundaries of the drainage cannot be 
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distinguished. The atlas reports observations through 1988. The Amphibians and Reptiles of New York 
State: Identification, Natural History, and Conservation provides information on occurrence of these 
groups in the drainage, with less precise range information.96 Most species in the drainage are 
widespread species found throughout the state. The NYSDEC Comprehensive Wildlife Conservation 
Strategy for New York: Allegheny Basin considers streamside salamanders as species of concern in 
stream habitats.97 In the Chautauqua Lake drainage, these species include the northern dusky 
salamander (Desmognathus fuscus), Allegheny dusky salamander (D. ochophaeus), the twolined 
salamander (Eurycea bislineata) and the red salamander (Pseudotriton ruber). The mudpuppy 
(Necturus punctatus), a large, totally aquatic salamander occurs within the drainage, as well. The 
short-headed garter snake (Thamnophis brachycepaha) is found only in part of the Allegheny Plateau 
in Pennsylvania and Chautauqua and Cattaraugus Counties of New York State. It may occur in the 
southern part of the drainage. It is currently considered stable in its limited New York range, 
although it may be affected by competition with the eastern garter snake (T. sirtalis), which has 
recently expanded its range. The Comprehensive Wildlife Conservation Strategy for New York: 
Allegheny Basin considers the short-headed garter snake as a species of primary concern in uplands 
within the drainage.98 
 
A number of species of amphibians breed in vernal pools and are sensitive to changes in hydrology or 
habitat which modify or eliminate vernal pools and surrounding habitat. In the Chautauqua Lake 
drainage, these species include the spotted salamander (Ambystoma maculates) and wood frog (Rana 
sylvatica). 
 
Several species of aquatic turtles are found in Chautauqua Lake and  ponds and wetlands in the 
watershed., including the spiny softshell turtle (Apalone spinifera). Aquatic turtles depend on 
undisturbed shoreline habitats for nesting. Because of turtles long life span, adult turtles may be 
observed for many years, even if reproduction falls below replacement levels. 
 
Mussels  
Freshwater mussels are diverse in Eastern North America. Many species have declined, however, 
largely because of changes in habitat quality of streams, rivers and lakes. Several species are found in 
New York only in the Allegheny and/or Erie/Niagara drainages. There are extensive collections in 
Chautauqua Lake historically. More recently, mussels have been sampled as part of 
macroinvertebrate programs in the lake, and the NY Natural Heritage Program has compiled 
information on mussel occurrence. No records from tributaries of Chautauqua Lake have been found. 
 
Historically (before 1970), nine species of pearly mussels (Unionidae) were documented from the 
Lake (see Table 7-33) including one species found in the outlet.99  Between 1970 and 1997, five 
species were recorded, including one species not previously reported, which may have been 
introduced with fish stocking. 100  One species of Anodonta was reported in the 1975 Chautauqua 
Lake Studies, which could refer to one of two other species previously reported.101  During 2005 to 
2008, five species were recorded, one of which had not been previously reported from the lake. Five 
species historically reported from the lake have not been reported in recent collections from the lake 
or Chadakoin River. Several additional species of mussels have been found historically in Cassadaga 
Creek some of which were documented in 2005 by the NYNHP. 
 
At least two invasive mussels (zebra mussel and Asiatic clam) are established in the drainage and are 
discussed further below. 
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Table 7-33.  Spec ies of Pearly Mussel (Unionidae) Reported from the Chautauqua Lake 
Region  

SCIENTIFIC NAME COMMON NAME  STATUS 

REPORTED OCCURRENCES 

Earlier than     
19701 1970 to 1997 2 2005 to 2008 3 

  Actinonaias ligamentina   mucket -- -- Cassadaga Cassadaga (NHP) 

  Alismodonta marginata   elktoe -- -- Cassadaga -- 

  Amblema plicata   three-ridge -- -- Cassadaga Cassadaga (NHP) 

  Anodontoides ferussacianus   cylindircal papershell -- Allegheny    
drainage 

Allegheny    
drainage 

Chautauqua Lake 
(CLS 2007) 

  Elliptio dilatata   spike -- Chautauqua       
Lake 

Chautauqua       
Lake 

Chautauqua Lake 
(CLS 2007) 

  Lampsilis ovata   pocketbook -- Chautauqua       
Lake 

Chautauqua       
Lake Cassadaga (NHP) 

  Lampsilis siliquoidea   fat mucket -- Chautauqua       
Lake 

Chautauqua       
Lake -- 

  Lasmigona compresa   creek heelsplitter -- Allegheny    
drainage Cassadaga -- 

  Lasmigona costata   fluted shell -- -- Cassadaga -- 

  Ligumia nasuta   eastern pondmussel -- -- Chautauqua       
Lake 

Chautauqua Lake 
(CLS 2007) 

Chadakoin (NHP)   
Cassadaga (NHP) 

  Ligumia recta   black sandshell -- Cassadaga -- -- 

  Obovaria subrotunda   round hickorynut  only NY record Conewango -- -- 

  Pleuroblema clava   club shell endangered Cassadaga -- -- 

  Pleurobema cordatum/sintoxia   round pigtoe -- Conewango Cassadaga Cassadaga (NHP) 

  Ptychobranchus fasciolaris   kidneyshell -- Chautauqua       
Lake 

Chautauqua       
Lake 

Chautauqua Lake 
(NHP)             

Cassadaga (NHP) 

  Pyganodon grandis   floater -- Chautauqua Lake,   
Cassadaga Cassadaga4 -- 

  Strophitus undulatus   squawfoot -- Chautauqua Lake,   
Cassadaga 

Chautauqua Lake* 
(CLS 1975) 
Cassadaga 

Chautauqua Lake 
(CLS 2007) 

  Utterbackia imbecillis   paper pondshell -- Chautauqua       
Lake -- -- 

  Villosa fabalis   rayed bean endangered Chautauqua Lake,   
Cassadaga -- -- 

  Villosa iris   rainbow -- Chautauqua Lake 
outlet Cassadaga Cassadaga (NHP) 

NUMBER OF SPECIES (CHAUTAUQUA LAKE)  9 6 5 
 

1.  Strayer and Jirka; Maury 1898 
2. Strayer and Jirka; Chautauqua Lake Studies 1975 
3. NY Natural Heritage Program; Chautauqua Lake Studies 2007 
4. CLS 1975 reported one species of Anodonta, which could refer to either Pyganodon grandis or Strophitus undulatus 
 
 
 









http://www.invasivespeciesinfo.gov/
http://www.nysgextension.org/ans/anspages/NYSGAIS.htm
http://nas.er.usgs.gov/
http://www.dec.ny.gov/docs/wildlife_pdf/istfreport1105.pdf
http://invasivespecies.nbii.gov/index.html
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Exotic Species 
A large number of exotic species occur in the Chautauqua Lake drainage basin. The range of taxa, 
from diseases to vertebrates, indicates the wide range of potential impacts from invasive species. The 
following are a few that are particularly significant to this watershed management plan: 
 

 Zebra mussel (Dreissena polymorpha). The zebra mussel was introduced to the Great Lakes 
via ballast water and has spread into a number of river and lake systems. Zebra mussels can 
clog water intakes and can overgrow native mussels. Zebra mussels are filter feeders and 
they have had huge effects on aquatic systems by removing phytoplankton and increasing 
benthic detrital material. The filtering has increased water clarity in places but has also 
affected aquatic food webs. Zebra mussels can be spread by boats, either as adults or 
juveniles attached to boats and trailers, or as larvae contained in bilge water or live well 
water. 

 Asiatic clam  (Corbicula fluminia).  The Asiatic clam has been widely introduced in the United 
States and often occurs in very high densities in rivers and lakes. The Asiatic clam has been 
documented in the lake and may be increasing.  The Asiatic clam may compete with native 
mussels, although impacts may be less than those of the zebra mussel. Large die-offs of 
Asiatic clams have been noted, which may affect dissolved oxygen concentrations. 

 Eurasian watermilfoil  (Myriophyllum spicatum). This watermilfoil is an aquatic plant which 
has become widely established throughout the United States, including New York State. It 
forms very dense patches which interfere with boat traffic and may affect native plants 

 Japanese knotweed (Polygonum cuspidatum). Japanese knotweed is a perennial herb that 
has spread from cultivation throughout the northeastern US and Canada. It forms dense 
patches, which spread vegetatively, and the species can also spread by seeds.111 Japanese 
knotweed forms a large rhizome. These rhizomes can form numerous new shoots, and the 
rhizome can regrow from fragments. As a result, cutting or hand removal is usually 
ineffective, and herbicide control has been the most effective control technique. Japanese 
knotweed can dominate riparian zones and occurs in more upland habitats, as well as along 
road and railroad banks. 

 Multiflora rose  (Rosa multiflora). Multiflora rose was introduced for wildlife cover, and it has 
become widely established in the northeast, including the Chautauqua Lake drainage. 
Multiflora rose forms dense, nearly monospecific patches and is very hard to eradicate. 

 Purple loosestrife  (Lythrum salicaria). Purple loosestrife is widely established in wet areas in 
the drainage.  

 Periwinkle  (Vinca minor). Periwinkle forms extensive mats in uplands of the drainage. Effects 
of periwinkle on other plants and animals are not well known. 

 Oriental weatherfish  (Misgurnus anguillicaudatus) has been noted in one stream in the 
drainage. This species has become established at several areas of the United States, 
presumably from aquarium releases. There is no information on effects of the weatherfish on 
native species. 

 Starry stonewort (Nitello psis obtusa) The starry stonewort is a macroalgae native to 
Europe. It was recorded in Chautauqua Lake by Johnson.  There is little information on its 
effects on native species. 112 

 Fishes. As discussed in the section on fishes of the drainage, a number of species have been 
introduced for sport species (intentionally and unintentionally). The white perch has 
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increased greatly in recent years. Introduction of brook trout may have obliterated native 
races of the species. Occurrence and means of introduction of non-native fishes are discussed 
in the State-of-the-Lake report. 

 
In addition to these, the Invasive Plant Council of New York lists the following species as problematic 
in Western New York:113 

 
 Water chestnut (Trapa natans) 
 European spindle-tree (Euonymus europaeus) 
 Porcelain berry (Ampelopsis brevipedunculata) 
 Winged burning bush (Euonymus alatus) 
 Goats-rue (Galeta officinalis) 
 Wineberry (Rubus phoeniolasius) 

 
The emerald ash borer (Agrilus planipennis) is an Asian beetle which was first found in North 
America in 2002. It feeds on all native species of ash (Fraxinus), typically killing them in a few years. 
The emerald ash borer is known from Ohio and Ontario and was recently found in Cattaraugus 
County. Although not yet recorded in the Chautauqua Lake watershed, occurrence to the east, north 
and west suggests that it will eventually colonize the drainage. 
 
Maps of vouchered non-native species occurrence have been developed by the PRISM program.114 
These do not yet map all species and do not delimit the full range of a species, so that presence data 
are more informative than absence. The following are mapped as present at multiple sites in or near 
the Chautauqua Lake drainage: 

 
 Garlic mustard (Allalaria petiolarum) 
 Giant hogweed (Heracleum mantegazzianum) 

 
 
7.6.5 Key Habitats and Resources 

 
Chautauqua Lake is a unique resource of economic, recreational and ecological importance. The 
extensive and diverse macrophyte beds are important to fish, waterbirds and other aquatic life, and 
for maintaining water quality in the lake. Undeveloped shoreline and gravel bed habitats (e.g., stream 
outwash deposits or morainal deposits) have been cited as important habitats in the lake.115  

 
The mix of agricultural lands and woods create good habitat for many species of wildlife, and 
Chautauqua County is one of the leading counties in New York State for deer and wild turkey harvest. 
Agricultural lands also support several species of grassland birds. Forests in the drainage are critical 
for hydrology, erosion, and stream and lake function in the drainage. Although relatively small in 
extent, several wetlands along tributaries in the drainage support species of special concern in the 
state. Tributary streams in the drainage support trout and several species of fish which are rare in 
the state. 

 
Conditions within the drainage are also important to downstream tributaries, including the 
Chadakoin and Cassadaga Creeks and the Allegheny River. Much of the nutrient loads in the 
watershed are exported out of drainage, where they affect these distributary waters. These are 
biologically diverse areas, particularly for freshwater mussels and fish.  
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