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Executive Summary  

Given the number of waters infested with aquatic invasive species (AIS) in the Adirondacks, particularly 

ones in close proximity to Upper Saranac Lake and within the same watershed, the large numbers of 

boats moving between these waters, and the large numbers of boats moving into the region from other 

places, it is inevitable that Upper Saranac Lake will become infested with a number of AIS without a 

comprehensive prevention and eradication plan. This report describes such a comprehensive plan that 

has the one goal of preventing new AIS from becoming established in Upper Saranac Lake.  Achieving 

this goal will require significant investments and actions, with some of the actions likely causing 

inconveniences for boaters.  This comprehensive plan also requires actions at several scales, or lines of 

defense, that collectively offer the highest level of protection. 

There are currently ten invasive aquatic plant species and seven invasive aquatic animal species 

identified as AIS species of concern for our region. All of these organisms are known to be transported 

by boats, trailers, and/or associated equipment and gear, and it is now widely recognized that boats are 

a major vector for AIS movement. Prevention actions are required at the Regional, Watershed, and Lake 

Scales to minimize the likelihood of new AIS entering Upper Saranac Lake. 

¶ Regional Actions - enforcement of the NYS Prevention Law and prevention efforts coordinated 

through the Adirondack Park Invasive Plant Program  

¶ Watershed Actions - active prevention at the NYS DEC boat launch sites at Saranac Inn and Fish 

Creek Pond consisting of boat inspections and decontamination of boats not meeting the Clean-

Drain-Dry standard, and passive prevention at other public access points 

¶ Lake Actions - a multilevel early detection surveillance program that ranges from lake-wide 

monitoring to more focused monitoring at public access points 

Lake actions are coupled to a rapid response process that would be initiated in the event that a new AIS 

is detected. This process includes: confirming AIS and notifying authorities, determining the extent of 

invasion, developing a response plan, obtaining necessary permits, performing control, and monitoring 

the outcome. 

With rapid action, there is a good chance that a newly detected population of AIS plants can be 

eradicated. Unfortunately, given their high reproductive rates, methods of spread, and limited means of 

control, there is a poor chance of eradicating a new detection of AIS animals. This reality underscores 

the need for a strong prevention program. 

Hand harvesting is recommended as the primary eradication method for all AIS plants. The technique is 

appropriate for all AIS plants listed, it is completely selective towards the target species, a permit can be 

obtained rapidly, and Upper Saranac Lake already has an experience contractor. Targeted use of benthic 

barriers should be considered as the second option to achieve rapid control of very small infestations. 

Owing to more restrictions on their use, the slowness of receiving a permit, and the greater expertise 

and logistics behind using them, aquatic herbicides should be considered as the last option. 

Full implementation of this comprehensive plan does not guarantee that new AIS will not establish in 

Upper Saranac Lake, but lack of implementation guarantees they will.  The changes to the ecology and 

enjoyment of the lake will be profound and will compromise current efforts to manage water quality.  
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Introduction  

Nonindigenous aquatic plants, animals, and microorganisms are serious threats to the Adirondack Park.  

Non-native organisms are distributed outside of their indigenous range mostly through human activities 

ŀƴŘ Ŏŀƴ ōŜŎƻƳŜ ƛƴǾŀǎƛǾŜ ƛƴ ǘƘŜƛǊ ƴŜǿ ŜƴǾƛǊƻƴƳŜƴǘǎΦ  ! ǎǇŜŎƛŜǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ άƛƴǾŀǎƛǾŜέ ǿƘŜƴ ƛǘ ƛǎ ŀƭƛŜƴ 

to introduced locations and causes detriment to the economy, environment, and/or human health 

(Clinton, 1999).  It is estimated that aquatic invasive species (AIS) cost economies over a billion dollars 

per year (Pimentel, Zuniga, & Morrison, 2005; U. S. Congress, 1993).  Additionally nonindigenous species 

can become pestiferous and can have irreversible effects on aquatic ecosystems. 

The Adirondack Park contains over 3,000 lakes and ponds and more than 1,200 miles of rivers fed by an 

estimated additional 30,000 miles of streams.  These waterways create a diversity of aquatic 

environments that support a variety of high values uses (e.g. recreation, tourism, shoreline property, 

and drinking water)Φ  ²ƛǘƘ ǎǳŎƘ ƘƛƎƘ ǾŀƭǳŜǎ ƻƴ ǘƘŜ tŀǊƪΩǎ ŀǉǳŀǘƛŎ ǊŜǎƻǳǊŎŜǎ ƛǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘo be aware of 

current and encroaching AIS to better understand their potential effects and to design appropriate 

prevention and management strategies.  Some of the top aquatic invasive species of concern in the 

!ŘƛǊƻƴŘŀŎƪ tŀǊƪ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴǾŀŘŜǊΩǎ ŎǳǊǊŜƴǘ ŘƛǎǘǊƛōǳǘƛƻƴ and ecology include: 

Animals/Microorganisms: Asian clam (Corbicula fluminea), Rock snot/didymo (Didymosphenia                                       
geminata), Quagga mussel (Dreissena bugensis), Zebra mussel (Dreissena polymorpha), Spiny 
water flea (Bythotrephes longimanus), VHS (Viral hemorrhagic septicemia) 

Plants: Brazilian waterweed (Egeria densa), Brittle naiad (Najas minor), Curly leaf pondweed 
(Potamogeton crispus), Eurasian watermilfoil (Myriophyllum spicatum), European frogbit 
(Hydrocharis morsus-ranae), Hydrilla (Hydrilla verticillata), Fanwort (Cabomba caroliniana), 
Variable-leaf milfoil (Myriophyllum heterophyllum), Water chestnut (Trapa natans), Yellow 
floating heart (Nymphoides peltata) 

Once invasive species become established, managing their population through active control is fiscally 

and, potentially, environmentally costly.  Spread prevention and early detection through monitoring are 

excellent invasive species management options used to reduce the negative effects of invaders and the 

need for control (Mackey & Swarbrick, 1997).  It is widely accepted that many aquatic invaders are 

transport by humans through boats and aquatic equipment (Johnson & Carlton, 1996; Les & Mehrhoff, 

Introduction of nonindigenous aquatic vascular plants in southern New England: a historical perspective, 

1999; Padilla, Chotkowski, & Buchan, 1996).  If prevention efforts like boat inspections and/or 

decontamination stations are present at launch sites, then fewer nonnative species can be introduced 

into the watershed, and therefore even fewer, if any, can become established and invasive 

(Rothlisberger, Chadderton, McNulty, & Lodge, 2011; Yarrow et al., 2009).  Clean Waters/Clean Boats 

initiatives exist countrywide and recommend all boats and aquatic equipment be inspected and properly 

cleaned or dried upon entering and after leaving a waterway.  If these initiatives are properly practiced 

then the spread of invasive organisms into new waterways can be greatly diminished.  This then 

subsequently reduces expensive population control efforts and the associated negative impacts of the 

invaders and their required management (Leung et al., 2002; Leung, Finnoff, Shogren, & Lodge, 2005; 

Yarrow et al., 2009). 
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Aquatic invasive species were recognized as an environmental issue in the Adirondack region in the mid- 

1990s, and groups have since come together to combat these harmful organisms under the umbrella of 

the Adirondack Park Invasive Plant Program (APIPP, www.adkinvasives.com).  This program is one of 

several Partnerships for Regional Invasive Species Management (PRISM) formed by NYS to provide 

regional coordination of AIS management (Figure 1).  The work of APIPP and its partners is guided by the 

Adirondack Park Aquatic Nuisance Species Management Plan (Kelting et al. 2006).  This plan was 

developed over a two year period with input from multiple stakeholders and vetting at a stakeholder 

conference, and it has been endorsed by local governments and the Adirondack Park Agency.  The goals 

of this plan are to: 

1)  Prevent new introductions of AIS into waters of the Adirondack Park. 

2)  Limit the spread of established populations of AIS into uninfested waters of the Adirondack Park. 

3)  Abate negative ecological, socioeconomic, and public health and safety impacts resulting from 

infestations of AIS within the Adirondack Park. 

The goal of this Prevention Plan for Upper Saranac Lake is the same as goal #1 above for the Adirondack 

Park, just applied specifically to Upper Saranac Lake.  Achieving this goal requires understanding the AIS 

that may invade the lake, the potential entry points for these AIS into the lake, and the options available 

to prevent these AIS from becoming established.  This report provides a review of the above and 

presents recommendations for a comprehensive plan developed therefrom to prevent the 

establishment of new AIS in Upper Saranac Lake. 

 

Figure 1. Locations of eight Partnerships for Regional Invasive Species Management 
(PRISM) in New York State. 
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Overview of Aquatic Invasive Species 

There are ten invasive aquatic plant species and seven invasive aquatic animal species identified as 

species of concern for our region (Table 1).  A species of concern is a non-native organism that has the 

potential to cause significant damage to the environment, economies, or human health.  Of the ten 

invasive aquatic plant species, only Brazilian elodea and Hydrilla are yet to be detected in our region.  Of 

the seven invasive aquatic animals, fishhook waterflea, Quagga mussel, and Round goby are yet to be 

detected in our region. 

Table 1. Invasive aquatic plant and animal species of concern for the Adirondack region (APIPP 2014). 

Aquatic Plants  Aquatic Animals 

Common name Scientific Name  Common name Scientific Name 

Brazilian elodea Egeria densa  Alewife Alosa pseudoharengus 

Brittle naiad Najas minor  Asian clam Corbicula fluminea 

Curly leaf 
pondweed 

Potamogeton crispus  Fishhook waterflea Cercopagis pengoi 

Eurasian 
watermilfoil 

Myriophyllum spicatum  Quagga mussel Dreissena bugensis 

European frogbit Hydrocharis morsus-
ranae 

 Round goby Apollonia 
melanostomus 

Fanwort Cabomba caroliniana  Spiny water flea Bythotrephes 
longimanus 

Hydrilla Hydrilla verticillata  Zebra mussel Dreissena polymorpha 

Variable-leaf 
milfoil 

Myriophyllum 
heterophyllum 

   

Water chestnut Trapa natans    

Yellow floating 
heart 

Nymphoides peltata    

Based on survey data collected by APIPP and PSCAWI, there are 97 lakes and ponds in the Adirondack 

Park known to harbor aquatic invasive species (Figure 2).  Seventy-six of these lakes and ponds only have 

one AIS reported, 15 have two AIS reported, three have three AIS reported, one has four AIS reported 

(Hadlock Pond), one has five AIS reported (Lake George), and one has eight AIS reported (Lake 

Champlain).  The most common AIS detected too date are all aquatic plants, with Eurasian watermilfoil 

(57 lakes) and Variable-leaf milfoil (35 lakes) being most common, followed by Curlyleaf pondweed (14 

lakes).  The fourth most common AIS detected too date is the small-bodied organism, Spiny waterflea, 

which has been detected in 8 lakes: three of these were new detections reported in 2014 (Lake Pleasant, 

Piseco Lake, and Lake Champlain).  Asian clam is present in Lake George and Zebra mussel is present in 

Lake Champlain.  
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Figure 2. Distribution of lakes and ponds infested with aquatic invasive species (AIS) in the Adirondack 
Park in 2013. Red water bodies indicate at least one AIS has been detected. Data sources, Adirondack 
Park Invasive Plant Program and Adirondack Watershed Institute. 



[PREVENTION AND PREPAREDNESS PLAN] Upper Saranac Lake 2015 

 

Paul Smith's College Adirondack Watershed Institute|   6 

 

The ten aquatic plant species of concern are ordered in Figure 3 based on their NYS Invasive Species 

Ranking.  The NYS Invasive Species Ranking is a 0 to 100 numerical score derived from four broad 

categories (ecological impacts, biological characteristics, distribution, and difficulty to control) (Jordan et 

al. 2012).  The purpose of this ranking system is to distill these complex categories into a single number 

to compare the relative potential impacts of these organisms.  A complete description of this system is 

provided as a supporting document.  Note, only rankings for aquatic plants were available.  Eurasian 

watermilfoil has the highest ranking, followed closely by Variable-leaf milfoil.  As already mentioned, 

these are the most common aquatic invasive plants found in the Adirondack Park.  Hydrilla is ranked 

third, and also as already mentioned, this species has not yet been detected in the Adirondack Park. 

 

Figure 3. New York State Invasive Species Rankings for invasive aquatic plant species of concern. 

Detailed literature reviews for each of the aquatic plant and animal species (except the milfoils, Brittle 

naiad, the fishes, and Fishhook waterflea) were conducted, with each review based on the primary 

scientific literature versus secondary sources that are often less reliable. These detailed reviews are 

available in the Appendix. 

All of the aquatic plants can be moved by boaters, principally as fragments attached to boat trailers and 

exterior engine parts.  All of the aquatic animals can also be moved by boaters, some on exteriors of 

boats and trailers, but bilges, live wells, bait buckets, and fishing gear are additional modes of transport 

for many.  Boat inspection and decontamination programs must address all of these modes of transport. 
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All of the aquatic plants can be controlled, though the recommended methods of control vary by 

species. For example, Eurasian watermilfoil can be controlled using diver hand-harvesting, while Hydrilla 

is often controlled using aquatic herbicides. Given that control methods exist it should be possible to 

eradicate any of these organisms from a water body if they are detected early (before a viable 

population becomes established).  The AWI successfully eradicated Eurasian watermilfoil from 2nd and 

4th Lakes in the Fulton Chain of Lakes five years ago when only a few dozen plants were discovered 

during a routine survey. There are fewer practical options for controlling aquatic animals. For example, 

eradicating a fish species would likely require high doses of fish pesticides that may also be toxic to 

native fish species, and there are no known methods to control Spiny waterflea (Weisz & Yan, 2010). 

Most of the organisms listed in Table 1 could thrive in Upper Saranac Lake, and there are no limitations 

to their growth beyond the normal limitations to growth of the native aquatic plants and animals. The 

two exceptions are Zebra and Quagga mussels, where low availability of dissolved calcium may limit 

successful establishment of these two invasive species. Minimum dissolved calcium thresholds for 

establishment range from 8 to 12 mg/L (Claudi & Mackie, 1994; Jones & Ricciardi, 2005).  The dissolved 

calcium concentration in Upper Saranac Lake is currently less than 5 mg/L (Kelting and Laxson, 2014), 

though this does not mean that these two species could not establish at isolated locations on calcium 

rich substrates (e.g. concrete foundations and piers). 

 
Photo 1. Quagga mussels. Credit to 100thmeridian.org. 
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Public Access to Upper Saranac Lake 
 
Upper Saranac Lake has six public entry points where boats originating from outside of the lake can 
access the lake (Figure 4).  Depending on the public entry point, boats may directly import AIS into 
Upper Saranac Lake from populations established in upstream or downstream waters in the Saranac 
River watershed, or boats may bring AIS into the lake from other places. Identifying the potential vectors 
of AIS movement into Upper Saranac Lake is the first step in developing an AIS prevention plan.  The 
potential vectors for access points #1 and #6 are shown in Figure 5, the potential vectors for access 
point #2 are shown in Figure 6, the potential vectors for access points #3 and #4 are shown in Figure 7, 
and the potential vectors for access point #5 are shown in Figure 8. Details narratives on each follow. 
 

 
Figure 4. Locations of public entry points to Upper Saranac Lake. Details on potential AIS vectors for 
each public entry point are shown in corresponding figures referenced in the insets. 

Access point #1 is the NYSDEC boat launch at the Saranac Inn located in Back Bay (Figure 5). Trailered 
boats can access this launch from points north or south via State Route 30. This is generally considered 
as the main entry point for motor boats into Upper Saranac Lake. Access point #6 is at the outlet of Fish 
Creek (Figure 5). Fish Creek drains a large network of ponds, most of which are infested with Eurasian 
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watermilfoil and at least one of which is infested with both Eurasian watermilfoil and Variable-leaf 
milfoil (Square Pond). Motor boats can move freely into the lake from these infested water bodies. 
There are 8 public boat launch sites located upstream of the Fish Creek outlet. Motor boats can launch 
at 5 of these launches and the remainders are canoe/kayak launches. Two of the motor boat launches 
are private ones located on Fish Creek Pond and the other 3 are NYS DEC launches. The NYS DEC launch 
at Fish Creek Campground provides ready motorboat access to Upper Saranac Lake through Square 
Pond, Fish Creek Pond and Fish Creek. This launch site is the likely source of the Variable-leaf milfoil 
infestation that is expanding throughout Square Pond and would also be doing same in Fish Creek Pond 
if not for active management. Small motor boats can also access Upper Saranac Lake from the public 
boat launch on Follensby Clear Pond via Spider Creek, though this is a challenging route for a motor boat 
and probably not regularly done. In the absence of any preventative measures it is a near certainty that 
motor boats will transport AIS into the lake on lower units through Fish Creek. In addition, given that 
Fish Creek flows into Upper Saranac Lake, AIS may be transferred into the lake hydrologically (previous 
AWI study suggests low likelihood for AIS plants). 

 
Figure 5. Potential AIS vectors for the NYS DEC Boat Launch (Public Entry Point #1) and Fish Creek 
(Public Entry Point #6). 
























































































































































































