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Aquatic Vegetation Management

A Need to control invasive and nuisance
aquatic plant species
A Outcompete native plants
A Impact fisheries
A Impact water quality
A Declines in property values

A Limited technigues available
A Herbicides
A DASH harvesting
A Drawdown
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A Ctenopharyngodoidella

A Native to large coastal rivers in East Asia

A First introduced in United States in 1963 in Arkansas

A Fish and Wildlife Service Fish Farming Experimental
Station

What are Grass Carp? “I“"“

A Fish were diploid (nosterile) at first, until ipI

oid (3N)
development of triploid (Sterile) grass carp in 1985 TTRY
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A From 1985 to 2005, more than 7 million triploid grass
carp were shipped throughout the country

A Extremely effective herbivores
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Use of Grass Carp in NY Sta

A Hundreds of permits issued annually per region for grass
carp stockings

A Mostly in lakes with surface area less than 1 acre
A Above 5 acres or permanent outflow: SEQRA review
A Often need an outlet barrier to prevent escape

A 3 main stocking rates
A 5 fish/acre: Low vegetation density
A 10 fish/acre: Medium vegetation density
A 15 fish/acre: High vegetation density
A Based on surface area of entire lake
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Potential Outcomes
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Low Stocking Target Stocking High Stocking

Rate Rate Rate
Selective feeding Control of target plant De-vegetation,

Less palatable Preservation of natives  cascading effects on
plant dominance fish and water quality
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A How many fish do you need for intermediate
control of vegetation?

A Hanlon et al. 2000 examined stocking rates in 3.
Florida lakes
A Inflection point at 25 to 30 fish per veg hecte
(62 to 74 acre) where submersed plants
controlled, but not eliminated

A Bonar et al. 2002 looked at 98 lakes in Washing

A 18% achieved intermediate control

A Median rate for intermediate control: 24 fish
per acre

3‘ Northeast Aquatic
- Research

A\

Intermediate Control is Desired, But N
Consistently Achieved

Grass Carp Stocking Density

PAC Difference (%)
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Grass Carp/hectare of vegetation
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Stocking Challenges: Surface vs. Vegetated
AcCres

ADifferential stocking rates for lakes DN} aa O NLJ LJ
ASurface acre is easier, but much less accurate A Surface Acreage

AVegetated acre is more widely accepted Alittoral Acreage

A+3380F SR aGLIEFGrFot s @sf\;zgg red Acisage:
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Lake Acres: 10 Lake Acres: 10

Vegetated Acres: 3 Vegetated Acres: 9

Total Fish: 150 Total Fish: 150

Fish per Surface Acre: 15 Fish Per Surface Acre: 15

Fish per vegetated acre: 50 Fish per vegetated acre: 16
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Blue:Pelagic Zone
Green:Littoral Zone
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Stocking Challenges: Feeding Preference

Aa{ St SOUAGS DSy SNI f A sAlldstbecause plants are less
A Will eat almost all aquatic plants, preferred, does not mean they will

but have preferences for certain not be eaten
~ Species A Parrotfeather: Garner et al. 2013
A Like young, soft plants A Eurasian Watermilfoil: Van Dyke et
al. 1984

Consumption Preference

American Pondweed > Dioecious hydrilla > Elodea > Egeria > ( P |
leaf Pondweed > Water Primrose > Sago Pondweed > Chara > 1g:flet al.
Spikerusl¥ Parrotfeathef|> Eurasian Watermilfgil > Water hyacil

Water fern > Duckweed > Sago Pondwe|ed > Eurasian Waterimi Catarinoet al.
[Parrotfeatherl > Water Hyacinth 1997
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Stocking Challenges: Age and Consumption

A Two common misconceptions

A Grass carp live-80 years 35000 -
A o (c)
A Fish up to 30 years old found (Clemens e .
al. 2016) R
A Older fish do not eat as much as younge 25000 4
fish

20000 +

(R)

A Younger carp have higher per weight
consumption, not higher total consumptiol & 15000

§ 10000
Low assimilation rate means high
consumption rate (Wiley and Wike 1986) ol
Older fish need to consume oL
lots of vegetation T T T T T v T T
to maintain and add body weight 0 2 4 6 8 10 12 14 16

Age (years)
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Stocking Challenges: Mortality Rates

A Sterile fish die off each year naturally Low survivability->
A Can be estimated from life tables underestimate population->

A What mortality rate should be potential overstocking

chosen? High survivability->
A Age specific vs. constant overestimate population->
A Rates can depend on vegetation potential understocking
coverage
< . . . A , B8 |, ¢ | Db | E | F | G | H | I | 1
A Kirk et al. 2000 found higher mortality ; Grass carp Stocking Model
as hydrilla vegetation decreased 2 | Survivability 0.85 Scenario 1: 15% Constant Mortality
3
4 Age
5 Year of Stocking 1 2 3 4 5 6 7 8 9
6 2012 490 0 0 0 0 0 0 0 0
7 2013 0 417 0 0 0 0 0 0 0
8 | 2014 0 0 354 0 0 0 0 0 0
3 9 | 2015 0 0 0 301 0 0 0 0 0
Y Northeast flquatic 10 2016 0 0 0 0 256 0 0 0 0
Research 11 2017 0 0 0 0 0 217 0 0 0
‘ 12 | 2018 0 0 0 0 0 0 185 0 0
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SqguantzPond, CT

A 266 acrdake

A Milfoil topped out in most places ~39 acres in 2016
A 52 total plant acres

A Historical drawdown
A 585 fish stocked in June 2017
A Devegetation in 2 years

Plant Acreage

2016 2017 2018 2019 2020

—o—Milfoil Acreage =—e=Total Plant Acreage

Increased grazing as time goes on

Vegetation declines faster than
carp die off

2016 11
2017 15
2018 21

Assuming 20% Mortality
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Lake Mahopac, NY

A 656 acrdake in Putnam County, NY
A Stocked 2565 carp in 1994

A Within 3 years, vegetation was completely
eradicated

A Vegetation was absent for over a decade, wi
only sparse plants being observed until 201

A Significant impacts to catch rates for
largemouth bass and blueqill
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Lake Mahopac, NY

Stocking Rate:
3.9 fish per acre

Would be
considered a low
stocking rate
by current DEC
Guidelines

Low compared to
Hanlon et al. 2000
and Bonar et al.

: Northeast Aquatic 2002 rateS
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X Carp stocked Reduction . .
October 1994  py 1997 No vegetation Vegetation rebounds, milfoil starts May 5, 2021

y (1998 to 2013) to become abundant again




