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Study Goal and Objectives 

The goal of this study was to examine grass carp stockings patterns across Region 3 (Dutchess, Putnam, Rockland, 

Sullivan, Ulster and Westchester Counties) of the New York State Department of Environmental Conservation 

(NYSDEC). Our objective is to compile all of the grass carp stocking records from 1991 to 2020 to provide insight 

into the stocking history, practices, distribution and types of vegetation controlled. We also aim to provide 

recommendations to improve stocking practices and permit evaluation for the Region 3 fisheries biologists. There 

has been no comprehensive accounting of grass carp stockings within both Region 3 and the rest of New York 

despite its widespread practice. Region 3 is an appropriate area to conduct this kind of work, as it boasts many 

natural and man-made waterbodies of diverse sizes and depths.  

 

We would like to thank the Lower Hudson Partnership for Invasive Species Management and the NYSDEC for 

funding this work. Region 3 fisheries unit provided us with the stocking records spreadsheets and supplemental 

consulting reports/notes on vegetation.  

Introduction 

Native aquatic plants provide various key benefits to the aquatic ecosystems in which they reside. Plants provide 

structure, habitat, and food for young-of-the-year fish, macroinvertebrates, and waterfowl, along with 

stabilization of sediments and shorelines that prevent re-suspension and erosion of soil. Invasive aquatic plants, 

which are not native to the region and are highly aggressive, can rapidly take over a waterbody, degrading the 

ecosystem and reducing recreational value.  

 

There are limited techniques to control aquatic invasive plants. These techniques can be divided into three 

categories: physical, chemical, and biological. Physical management involves the removal of plant biomass from 

the lake system, using a variety of methods such as diver assisted suction harvesting or mechanical harvesting. 

Chemical management involves the use of EPA-registered herbicides, which can be either selective to certain plant 

species or non-selective based on chemical type and application strategy. Biological control involves the 

introduction of organisms to a waterbody to consume nuisance aquatic plants. Similar to terrestrial pest 

management, there are several identified aquatic insects which graze on aquatic plants. The alligator-flea beetle 

(Agasicles hygrophila) is an aquatic insect that targets alligator weed (Alternanthera philoxeroides) and milfoil 

weevil (Euhrychiopsis lecontei) targets Eurasian watermilfoil (Myriophyllum spicatum). However, the most widely 

used biological control for aquatic plants in the United States is a fish, the Grass Carp (Ctenopharyngodon idella). 

 

Grass carp have been used in the United States for biological control for more than 40 years. Originally introduced 

into the United States in 1963 in Arkansas via the US Fish and Wildlife Service Fish Farming Experimental Station 

(Mitchell and Kelly 2006), grass carp quickly became recognized as a potentially viable control strategy for aquatic 

plants. At the time, many state and federal agencies focused on research and development of non-chemical means 

of weed control, hence the push for biological controls. This was especially true after the development of sterile 

grass carp in 1983 via the induction of triploidy in the hatchery. Inducing triploidy involves a temperature of other 

stressful shock in the hatchery to the eggs which produces an extra set of chromosomes, which makes them 
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unable to reproduce. Reproductive sterilization of grass carp meant that the fish can be stocked with minimal risk 

for natural reproduction which made states more comfortable with grass carp as an aquatic plant management 

technique. Since 1985, millions of grass carp have been shipped throughout the states (Mitchell and Kelly 2006). 

Most states now allow  grass carp stockings. Of those states, most only allow the triploid grass carp variety. New 

York State permits triploid grass carp.  

 

Grass carp have long lifespans, upwards of 30 years in some cases, which allows for the potential of long-term 

aquatic plant control. Fish are also relatively inexpensive (~$21 per fish with bulk discounts often available). Grass 

carp are often considered an attractive technique because plant control can be achieved for a fraction of the cost 

of chemical or mechanical control. Grass carp also have the advantage of positive community perception, as much 

ƻŦ ǘƘŜ ǇǳōƭƛŎ ǊŜƎŀǊŘ ǘƘŜƳ ŀǎ ŀ άƴŀǘǳǊŀƭ ǎƻƭǳǘƛƻƴέΣ ŘŜǎǇƛǘŜ ǘƘŜƛǊ ƴƻƴ-native status and documented impacts on 

native species.  

 

Unfortunately, some of the most attractive features of grass carp are also some of the most damaging to aquatic 

ecosystems. Grass carp are selective generalists, meaning that they will eat almost any kind of aquatic vegetation 

but have preferences linked to increasing palatability (Fischer 1968; Sun et al. 2017). Their non-selective nature 

means that a single species cannot be targeted for control. Rather, all palatable plants are susceptible to 

consumption regardless of their nuisance level or native status. It is well known that native plants can be 

consumed well before the target invasive species is consumed. This is especially true in waterbodies with Eurasian 

watermilfoil, which is often not the most preferred plant (Pine and Anderson 1991). Selective feeding can lead to 

an increase in non-palatable plants (June-Wells et al. 2017).   

 

Overstocking of carp can lead to the complete de-vegetation of waterbodies within a season or two. Loss of all 

aquatic vegetation can have cascading effects to the entire ecosystem, including increases in turbidity, increases 

in nutrients (Kirkagac and Demir 2004), and declines in fish abundance and growth (Bettoli et al. 1993). Out of all 

the management techniques available for aquatic plants, grass carp stockings are among the most indiscriminate 

and detrimental to the ecosystem, especially if conducted improperly. Most New England states (Massachusetts, 

Vermont, New Hampshire, Maine and Rhode Island) have banned the use of grass carp, in part because of the risk 

to non-target impacts.  

 

State of New York allows the stocking of grass carp limiting the stocking rate to a maximum of 15 fish per surface 

acre. Waterbodies under 5 acres have a relatively simple permit process, while waterbodies over 5 acres 

occasionally need an environmental impact study, with a site visit from DEC biologists. Waterbodies that have a 

permanent outlet need to construct a barrier to keep fish from escaping downstream. Stocking permits are issued 

via the NYSDEC Bureau of Fisheries, with regional biologists handling individual stocking requests.  

 

Such a widely used and potentially detrimental technique needs closer evaluation to ensure that non-target 

impacts are quantified, and steps are taken to mitigate risks that directly oppose goals of other NYSDEC 

conservation initiatives. To date, there has not been a comprehensive evaluation of grass carp stocking data in 

any region of the DEC.  
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Data Treatment 

NEAR received stocking records via two excel spreadsheets from the NYSDEC region 3 fisheries unit. The first sheet 

detailed complete stocking records for waterbodies over 5 acres. The second spreadsheet detailed the number of 

permits issued, permits used (permits where carp were actually stocked), and number of carp reported stocked 

for all waterbodies under 5 acres. Data from waterbodies under 5 acres were determined to be too vast to be 

compiled in a timely manner for this project. Therefore, outside of the number of permits issued per county and 

carp stocked, data discussed in this report is limited to waterbodies over 5 acres.  

 

The spreadsheet containing records of waterbodies over 5 acres is organized by permit number, meaning that 

each row is a separate permit. A row can be a new permit (i.e. a waterbody which has never received triploid grass 

carp) or a reissued stocking. The spreadsheet contains multiple data columns including waterbody names, year of 

application, number of fish requested, number of fish stocked, waterbody size etc. There is also a detailed notes 

section that describes additional characteristics of the permits including if the fish were stocked, mortality events 

that precipitated new stockings, and general information on permit conditions. There is also a vegetation column, 

which details the types of plants that are present in each waterbody that is applying for a permit. For most ponds, 

this information is contained either directly in the spreadsheet or in a reference to an additional document. NEAR 

has had consistent communication with DEC regional fisheries staff in order to clarify any discrepancies within the 

dataset.  

 

The Region 3 fisheries office also provided NEAR with supplemental reports and letters detailing vegetation status 

prior to and after carp stocking. These reports are used by regional fisheries staff to help shed light on the 

vegetation conditions and aid in the final determination of stocking rates. These reports/letters can also contain 

other information such as fisheries survey data, water quality information, and historical management.  

 

NEAR analyzed the spreadsheet to elucidate patterns of stockings across the region. NEAR used both Microsoft 

Excel and R Statistical Software to analyze data. Specifically, the packages dplyr, ggmap, and ggplot were used 

within R to organize data and generate graphics.  
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Results 
Region-Wide Trends in Permits 

 

Number of Permits Issued 

Since 1991, Region 3 fisheries staff have issued 7,885 triploid grass carp permits to landowners, associations, 

municipalities and other organizations. The majority, 94% or 7,437 of these permits were issued to waterbodies 

under 5 acres. These permits represent a combination of re-issued, renewal permits and new permits to 

waterbodies that have never submitted a permit for triploid grass carp. Across the counties, Dutchess had the 

most grass carp permits issued for waterbodies under 5 acres, with 2,980 since 1991. Ulster County and 

Westchester County had the second and third most permits issued (1,509 and 1,267 respectively). Rockland and 

Putnam Counties had the lowest number of permits issued (101 and 222 respectively). Approximately 75% issued 

permits were used (carp purchased and stocked).  

 

A total of 448 permits were filed for waterbodies over 5 acres since 1991. Just about half were filed in Dutchess 

and Westchester counties, followed by about 20 % in Putnam County (Figure 1). Ulster and Rockland had the 

lowest number of permits filed, probably due to their smaller size and fewer waterbodies over 5 acres.  

 

Figure 1. Number of grass carp permits issued per county within Region 3 of DEC. Top graph shows number of 

permits for waterbodies under 5 acres and bottom graph shows number of permits over 5 acres. Note difference 

in Y-axis scale.  

 

The number of grass carp permits issued for small waterbodies, <5 acres, has consistently been over 100/year 

since the program started in 1991 (Figure 2). There were 350 permits issued during the years 2002 and 2003, 

highest on record. The numbers of permits issued has steadily declined since then with the fewest, 155, issued in 

2019.  
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Far fewer permits have been issued for large waterbodies (>5 acres), generally between 10-25/year (Figure 2).  In 

the last 10 years, between 9 and 14 permits have been issued each year. 

 

Permits by county shows Duchess, and Winchester Counties have highest number of permits on file with 

consistently high number of filings each year. Rockland County on the other hand has only a few permits on file, 

with many years when no permits were issued. 

 

 

 
Figure 2. Grass carp permits issued across the years for Region 3 for waterbodies under 5 acres (top) and over 5 

acres (bottom). Top graph shows number of permits for waterbodies under 5 acres and bottom graph shows 

number of permits over 5 acres. Note difference in Y-axis. scale.  
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Figure 3. Grass carp permits issued in each county in waterbodies over 5 acres.  

 

Waterbody Size 

Most waterbodies in the larger group (>5ac)  were between 5-10 acres in size (Figure 4). Only 13 waterbodies are 

larger than 100 acres, the largest is Lake Mahopac at 583 acres. Other large waterbodies include Orange Lake 

(Orange County; 410 acres), Lake Oscawana (Putnam County; 386 acres), Peach Lake (Westchester County; 244 

acres) and Putnam Lake (Putnam County; 226 acres).  

 

 
Figure 4. Distribution of waterbody sizes stocked with grass carp.  
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Number of Grass Carp Stocked 

Since 1991, a total of 129,656 grass carp have been stocked in Region 3. There is a near equal split between 

waterbodies over 5 acres (63,517; 49%) and under 5 acres (66,139; 51%) (Figure 5). For waterbodies under 5 acres, 

Dutchess County had the most carp stocked (25,125), followed by Westchester County and Ulster County (16,537 

and 10,341 respectively). Rockland and Putnam Counties had the fewest number of carp stocked (1,163 and 2,889, 

respectively). For waterbodies over 5 acres, Putnam County had the most carp stocked (22,336) followed by 

Dutchess County, and Orange County (11,150, and 10,882 respectively). Rockland and Ulster Counties had the 

fewest number of carp stocked in waterbodies over 5 acres.  

Figure 5. Number of grass carp stocked per county for waterbodies under 5 acres (left) and over 5 acres (right) 

Note difference in Y-axis scale.  

 
Figure 6. Locations and number of fish stocked per stocking event in waterbodies over 5 acres.  
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Stocking Rates 

Stocking rates varied from a low of 0.2 to a high of 18.5 fish per acre, with 15 fish/acre used in 80% of the permits 

(Figure 7). Stocking rates of between 4 and 10 are generally used in lakes over 50 acres (Figure 8). 

 

 
Figure 7. Permitted grass carp stocking rates across Region 3.  

 
Figure 8. Comparison of permitted stocking rates across waterbody surface area.  



12 
 

Invasive Plants 

There were 238 permits that listed one or more of nine invasive aquatic plant species (Table 1). Most common 

species was Eurasian milfoil (Myriophyllum spicatum) listed on 126 permits followed by curly-leaf pondweed 

(Potamogeton crispus) and water chestnut (Trapa natans) (62 and 20 permit applications, respectively). It is 

important to note that the permits often do not signify the target plants, but rather just include description of the 

plant problem and the percentage of each species present in the waterbody. Because of this, an invasive plant 

listed in the permit does not necessarily mean that the documented AIS was the management focus.  

 

Table 1. Aquatic invasive species mentioned in permits 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9. Stocking permits that contained invasive species throughout Region 3 DEC. Points that overlap indicate 

single waterbodies with multiple applications that had different species listed.  

Common name Scientific name Number of 
Permits 

Percentage 
of total 

Brazilian Elodea Egeria densa 1 0.2 

Brittle Naiad Najas minor 3 0.7 

Curly Leaf Pondweed Potamogeton crispus 62 13.8 

Eurasian Watermilfoil Myriophyllum spicatum 126 28.1 

Fanwort Cabomba caroliniana 15 3.3 

Hydrilla Hydrilla verticillata 6 1.3 

Parrot Feather Myriophyllum aquaticum 1 0.2 

Variable Leaf Milfoil Myriophyllum heterophyllum 4 0.9 

Water Chestnut Trapa natans 20 4.5 
























