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The Hudson River SAV Project is part of a larger effort to research, monitor, and collaborate with volunteer participants to better our 
understanding of aquatic habitats in the Hudson River Estuary. 
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Introduction 

What is Submerged Aquatic Vegetation? 
Shortened to “SAV,” submerged aquatic vegetation refers to plants 
that grow under water. While typically submersed, some parts of the 
plant may be exposed during low tides. These plants are rooted, 
flowering, and vascular. SAV is found in all waters: fresh, brackish, and 
saltwater. They are referred to by different names, like seagrass, 
eelgrass, and underwater grasses, and can form dense “beds.” In the 
Hudson River, SAV grows in about 6% of the river bottom area, with 
coverage concentrated between Kingston and Catskill (Findlay, Strayer, 
Bain, & Nieder, 2006).  

Beds of SAV provide numerous ecological benefits. They are nurseries 
for larval and juvenile fish like alewife and banded killifish. They provide 
breeding habitat and food sources for numerous other fish species. SAV 
produces dissolved oxygen, filters nutrients, and traps sediment, all 
services that improve water quality. Waterfowl, like great blue herons, 
snowy egrets, and Canada geese, forage for food in beds of SAV, and 
bufflehead, common goldeneye, merganser, and scaup will graze on 
the plants. SAV beds are also home to many species of 
macroinvertebrates.  

In the Hudson River, SAV reaches peak biomass from July to mid-
September, and is found in tidal fresh and slightly brackish water in depths of up to 3 meters (m) (Nieder, et al., 
2004).  

Vallisneria americana – Water Celery 
In much of the Hudson River Estuary, SAV beds are dominated by Vallisneria americana (water celery), constituting 
more than 90% of SAV plant biomass (Findlay, Strayer, Bain, & Nieder, 2006). Also called wild celery, tape grass, or 
eelgrass (not to be confused with the marine Zostera marina, also commonly called eelgrass), Vallisneria americana 
grows linear submerged or floating leaves which can extend up to 2 meters or more depending on water depth 
(Korschgen & Green, 1988). They produce both male and female flowers, though they can also reproduce asexually 
through overwintering buds called turions. Water celery can tolerate low-light conditions caused by turbidity but is 
typically found in water shallower than 3 meters (Findlay, Strayer, Bain, & Nieder, 2006). Vallisneria americana can 
grow in a variety of substrates, ranging from gravel to hard clay to organic. In some areas of the Hudson, they can be 
found as expansive meadows in shallow, calmer waters.   

Water celery, the Hudson River’s dominant 
SAV species, accumulates fine silt particles 
on its leaves. 
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Trapa natans (Water Chestnut) – A Spiny Competitor 
Trapa natans, or water chestnut, is an aquatic invasive 
species of plant that is native to Eurasia and Africa. It 
was introduced in the United States in the mid-1800s as 
an ornamental plant. Although not considered SAV, this 
species competes for similar habitat conditions in the 
Hudson River: shallow, slow-moving freshwater areas. 
Their hollow stems can reach up to 15 feet (ft) long and 
are rooted into the river bottom. In summer, floating 
rosettes of leaves grow from the stems and create 
dense mats. Each rosette produces 10 to 15 nuts, which, 
upon maturity, sink to the bottom where they 
overwinter in the sediment. These nuts are black, hard, 
and woody, with four sharp spines that resemble curved 
barbs. Seeds are capable of remaining dormant in 
bottom sediments for up to 10 years. (Hummel & Kiviat, 
2004).  

Water chestnut can block sunlight, which is necessary for SAV to 
photosynthesize and grow. Beds of water chestnut also have less 
dissolved oxygen than SAV habitats, resulting in decreased 
biodiversity. These plants impact humans as well, tangling in boat 
propellors and restricting areas for paddling or swimming. Their seed 
pods can be painful to step on or handle.  

 

 

 

 

 

 

 

Water chestnut can dominate calm shallow waters where SAV typically grow. Dense mats of floating water chestnut 
leaf rosettes are seen in the background of this photo. 

Floating leaf rosette of water chestnut. 

Water chestnut nuts have sharp, pointed 
barbs. They often wash up along shores. 
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SAV Monitoring in the Hudson River Estuary 
SAV beds are critical for the health and resilience of Hudson River ecosystems. It is important that we understand 
where they are, how much area they occupy, what species are present, how they are changing over time, and what is 
driving those changes. To research these questions, the Hudson River SAV Project was established in 1993 from an 
assemblage of interested partners. Their goals were to collect information on abundance, distribution, and change 
over time of ecological functions of SAV (New York Sea Grant Extension, 2010). 

    1997 Inventory:      2022 Inventory: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Beginning in 1997, and repeated every five years, high-resolution aerial photographs are taken from Troy to 
Hastings-on-Hudson. These photographs are interpreted to distinguish where SAV and water chestnut are growing 
within the river and in major tributaries and coves. They form the basis of Hudson River SAV Inventory maps, which 
are publicly available online at data.gis.ny.gov. 

After the first inventories were collected and the data evaluated, researchers found that SAV locations and extent 
are highly dynamic from year to year. Additional data was needed to assess SAV conditions in-between mapping 
efforts. From this, the Hudson River SAV Volunteer Monitoring Program was created to “fill in the gaps” and provide 
annual surveys of SAV beds. Additionally, the program helped to raise awareness of SAV among resource managers, 
recreational users of the river, and the general public, promoting stewardship of Hudson River ecosystems (Cary 
Institute of Ecosystem Studies, 2020). Each year, volunteer paddlers verified the presence or absence of SAV and/or 
water chestnut at locations in the Hudson River where SAV was most recently mapped. Historically managed by Cary 
IES until 2025, the program is now managed by the Hudson River National Estuarine Research Reserve (HRNERR).  

This program focuses predominantly on freshwater and brackish SAV species. For seagrass/marine SAV monitoring 
in other areas of  New York State, such as Long Island, see the NYS DEC ‘Got Seagrass?’ community science 
program or contact NYSseagrassreports@dec.ny.gov. 

SAV (green) and water chestnut (red) mapped at Esopus Meadows in 1997 and 2022. Water 
chestnut has expanded while SAV has decreased in this area. 

https://data.gis.ny.gov/maps/df852b71818d4b6588409ebe7dd923b8/about
https://dec.ny.gov/nature/waterbodies/oceans-estuaries/seagrass-management/citizen-science-survey
mailto:nysseagrassreports@dec.ny.gov
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Volunteer Program Goals 
Since its establishment, this program has supported SAV research and management through the efforts of dedicated 
volunteers and Hudson River paddlers. Original program goals and objectives included the development of a capable 
and enthusiastic volunteer base, promotion of stewardship and connection to the Hudson River, and statistical 
analyses of volunteer data to understand annual variations in SAV beds. Based on this foundation, the next phase of 
this program will focus on the following goals: 

1. Expand SAV Data Collection in the Hudson 
Most monitoring data is collected within the “main stem” of the Hudson River. Inclusion of tributaries and 
coves will allow for a greater spatial distribution of SAV data, a better understanding of these areas, and will 
encourage increased participation from new volunteers. 

2. Foster Environmental Stewardship 
The Hudson River Estuary is a beautiful, dynamic, and fascinating place. By participating in this project, 
volunteers will engage with and learn about aquatic habitats and their importance to ecosystem health of 
the Hudson River Estuary. Their data will contribute to a larger dataset, which will inform research and 
management. 

3. SAV Enthusiast Community Building 
Through annual meetings, trainings, and public participation events, volunteer participants throughout the 
Hudson River Estuary will have opportunities to meet, collaborate, and share experiences.  

Getting Started 

Paddling 
Most SAV habitats within the Hudson River are only accessible by boat. 
Some beds within tributaries or coves may be observable from shore, 
footbridge, or by shallow wading. For Hudson River Site Monitoring, 
volunteers are required to be experienced paddlers who are 
comfortable working on the river. Annual on-the-water trainings will 
focus on monitoring methods, data collection, and plant identification; no 
formal education or training on using paddlecraft will be provided. Use of 
motorized boats in SAV beds is discouraged as they risk damaging plants 
and creating propellor scars. 

Your personal safety is of the utmost importance – Hudson River 
conditions can vary significantly. These conditions can change, sometimes 
suddenly, based on the weather, time of year, and location on the river. 
You are responsible for your own safety. 

Additional information on paddling in New York State can be found on the 
NYS DEC website.  

SAV beneath the river's surface near 
Tivoli Bays. 

https://dec.ny.gov/things-to-do/paddling
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Training 
Annual On-the-Water Training 
Each summer, typically in June, an on-the-water training is 
hosted to inform new volunteers of monitoring methods. 
While most helpful for Site Monitoring participants, all 
prospective volunteers are welcome to attend.  

This also serves as a great way for volunteers to meet each 
other and learn more about program experiences. During 
this training, volunteers will be informed of program goals, 
the importance of SAV, proper data collection methods, 
and methods to identify and differentiate aquatic plant 
species. All participants are required to provide their own 
canoe or kayak and safety equipment.  

Annual Spring Meeting 
Each Spring, the Volunteer Coordinator will organize a meeting for volunteers to gather and learn about findings 
from the prior season’s monitoring efforts. Volunteers are welcome to give presentations on their own experiences, 
monitoring results, or skill-share. Updates from the HRNERR and other relevant programs will also be presented on, 
with topics focused on aquatic and wetland habitats within the Hudson River Estuary.  

Water celery leaves are visible in turbid conditions at low tide. 

A team of paddlers canoe down a tidal channel. 



 
 

 
7 

Monitoring Program Overview 
Beginning in 2026, there are two methods to monitor SAV in the Hudson River Estuary. Both provide valuable 
sources of information on the extent and distribution of SAV. Volunteers may elect to participate in one or both 
programs.  

Site Monitoring 
This method will be most familiar to returning program participants. 
Volunteers are assigned to known Hudson River SAV bed locations based 
upon their geographic preference. Depending on the volunteer’s level of 
interest, they can be assigned to monitor one or multiple beds. During peak 
biomass (when the plants are most robust, typically from July to 
September), volunteers paddle to their assigned beds and collect data along 
pre-determined transects at specific points. Paddlers navigate to these 
specific locations using GPS units provided by the Volunteer Coordinator. 
This can be accomplished over the course of one or several days. When all 
data are collected and recorded, they are submitted to the Volunteer 
Coordinator. For safety considerations, volunteers are encouraged to work 
in at least pairs or in teams of three.  

This method is most beneficial when the same beds are returned to each 
year, as it provides information on how that bed may be changing over time. 
Note that there are a limited number of available GPS units; volunteers 
are welcome to use their own if they choose.   

 
 

Estuary-Wide Monitoring 
This aspect of the program is new as of 2026. Volunteers can 
collect data nearly anywhere there is water within the Hudson 
River Estuary – tidal creeks, tributaries, coves, etc. Using ArcGIS 
Survey123, volunteers collect and enter SAV data using any smart 
device (phone, tablet, etc.), which uses your device’s location 
instead of using a GPS unit. Depending on the water depth and 
location, sampling may be completed by either wading or 
paddling. Sampling locations should be below the “head of tide” – 
that is, the furthest point upstream where a river or creek is 
affected by the tide. For example, the head of tide may be the first 
physical barrier in a stream, such as a dam.  

While typical Hudson River Estuary SAV species will be most 
prevalent during peak biomass (July – September), and sampling is 
recommended during that time, observations can be recorded 
whenever there is SAV present. This monitoring method will allow 
the SAV Project to identify potential new SAV beds and track 
growth of beds beyond the main 
stem of the Hudson River. 

 

Designated SAV monitoring points at 
Esopus Meadows (pink). Historic 
extent of SAV shown in green. 

Volunteer data are submitted 
through the Survey123 

application (right). 
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Key Terms 
To get acquainted with SAV monitoring, we recommend reviewing and getting familiarized with the following table 
for some key words and terms. Any questions or requests for clarifications can be submitted to the Volunteer 
Coordinator: HudsonRiverSAV@dec.ny.gov.  

Table 1: Important Terms for SAV Monitoring. 

Term Meaning 

Algae 
Similar to SAV as they both photosynthesize. Algae lack root structures or a vascular 
system.  

Dissolved Oxygen (DO) 
Oxygen that is available in the water column. Necessary for aquatic life. Can enter the 
water through air (e.g., wave action) or as a byproduct from plant production. 

Hudson River Estuary 
The Hudson River is a tidal estuary, where marine waters from the Atlantic Ocean meet 
freshwater running off the surrounding land. It is 153 miles long and stretches from Troy 
to New York Harbor. Usually has two high and two low tides per day.  

Flood Tide A rising or incoming tide.  

Ebb Tide A falling or outgoing tide. 

Tidal Range 
Vertical difference between high and low tide. In the Hudson River, it can range from 
about 4 to 5 ft.  

Salt Front 
The leading edge of the furthest extent of salt water in the river. It is typically located 
near the Governor Mario M. Cuomo Bridge but can fluctuate depending on weather and 
environmental conditions. 

Transect 
Usually a straight line, or a designated path, used in ecological studies to systematically 
collect information.  

Parameter Type of data being measured (e.g., temperature, pH, DO) 

Photosynthesis 
Biological process where organisms use sunlight to produce sugars for energy. Oxygen is 
produced as a byproduct, which is important for aquatic life.  

Turbidity 
A measure of how cloudy the water is (water clarity) caused by suspended sediment, silt, 
and other particles in the water column. Higher turbidity can limit the amount of light 
available for underwater plants. 

Salinity 
Concentration of dissolved salts in water. SAV can be found in fresh, salty, and brackish 
waters.  

Brackish 
Slightly salty water, or a mix of fresh and salt water. Some areas of the Hudson River are 
brackish, particularly south of Bear Mountain. 

Secchi Depth 
Measures water transparency using a black-and-white colored “Secchi disk.” The disk is 
slowly lowered into the water until it is barely visible from above, and the depth is 
recorded. 

Substrate 
The surface or material where plants are growing from or anchored to. Hudson River 
Estuary substrates can range from sandy, to mucky, to gravelly.  

Water Quality 
Characteristics of water which determine its suitability for specific use (for example, 
drinking or ecosystem health). These include physical, chemical, and biological 
characteristics. 

Watershed 
Area of land which drains into a stream, river, lake, or other waterbody. It includes runoff 
from rain, snowmelt, and groundwater. The Hudson River watershed is almost 13,400 
square miles, and its largest tributary is the Mohawk River.  

mailto:HudsonRiverSAV@dec.ny.gov
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Safety 
Your safety is of the utmost importance. It is important to consider several factors when planning field work in the 
Hudson River Estuary.  

Weather 
Volunteers are advised to never go out in threatening river or weather conditions. Storms can create hazardous wave 
activity and high winds can create dangerous paddling conditions. Sampling should not be done while it is raining or 
immediately after rain because turbidity may be high, making observations difficult. It is recommended to wait at 
least two days after heavy rain so that visibility improves. For best visibility, it is recommended to monitor during 
sunny days. Polarized sunglasses help reduce the sun glare when looking underwater.  

Summer storms in the Hudson Valley can occur suddenly, and usually from the west. Be sure to keep an eye on sky 
conditions and periodically check the local forecast.  

The best time to see SAV is in late summer. This is also when extreme heat events occur. Be sure to use discretion 
when planning to paddle- bringing enough water, food, and sun protection.  

                    

 

Tides 
The Hudson River typically experiences two high and two low tides per day. The times of low and high tide vary 
significantly depending on where you are located along the river. It can take over nine hours for a tide to travel from 
New York Harbor to Troy. Every six hours, the tides shift. While tide predictions are helpful, actual river conditions 
can be amplified or reduced depending on environmental factors like wind and recent rain events. The geography of 
the river also impacts the effects of the tide; for example, in narrower parts of the river, tidal height can increase.  

HRNERR manages two tide stations on the Hudson River: one near Saugerties, and another near Coxsackie. Tide 
predictions can be found online at the Hudson River Estuary PORTS page, found on the National Oceanic and 
Atmospheric Administration (NOAA) website. Other tide predictions for the Hudson River can be found online at 
tidesanducrrents.noaa.gov.  

Conditions in the Hudson River vary and change suddenly, from choppy and foggy (left) to 
calm and clear (right). 

https://tidesandcurrents.noaa.gov/ports/index.html?port=hr
https://tidesandcurrents.noaa.gov/tide_predictions.html?gid=1407
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Currents 
Currents in the Hudson River are created by the tidal movement of water. The surface movement of water may be 
different than the water flowing underneath. Some areas of the Hudson are known to have stronger currents than 
others. It is important to be aware of currents while paddling in the river. Maintaining a stationary position in a boat 
in strong currents may be challenging in certain locations. 

Access 
New York State maintains numerous public boat launching sites 
throughout the state and along the Hudson River corridor. A list of boat 
access sites by county is provided on the NYS DEC Website.  

Other Considerations 
Especially in the main stem of the Hudson River, there are numerous 
other parties on the water, ranging from cargo vessels, tugboats, ferries, 
and recreational users like jet skiers or anglers. Large vessels can create 
wakes and must be given wide berths. It is your responsibility to always 
be aware of your surroundings and of other vessels on the river.  

As possible, avoid solo-monitoring. For Site Monitoring, it is preferable 
that the work be done at a minimum in pairs, and ideally in a team of 
three. If you must monitor alone, inform an “on shore” contact person of 
your plans and anticipated return time.  

Always wear your personal flotation device (PFD)! 

Monitoring 
To ensure we are effectively monitoring these habitats, it is important that data are collected using consistent and 
standardized methods. High-quality data are necessary for researchers and resource managers to track trends, 
changes, and distribution of SAV.  

Site Selection 
Site Monitoring 
Participants of the Site Monitoring program will be assigned one or multiple SAV beds to monitor. These 
assignments are based on the volunteer’s geographic proximity to a bed, or if they have an area of preference in the 
Hudson River (e.g., favorite launch site or paddling area). Beds within the main stem of the Hudson River may be 
located along shorelines, coves, or in shallow areas within the center portion of the river. Assignments will be 
distributed to the best of the Volunteer Coordinator’s ability, but be aware that there may be limitations, such as bed 
locations and areas which are already being monitored.  

Estuary-Wide Monitoring 
Participants of the Estuary-Wide Monitoring program may report SAV observations in any portion of the tidal 
Hudson River (up to the Federal Dam in Troy), including its tributaries (up to the heads of tide), tidal creeks and 
channels, coves, and along shores. While SAV is present in inland ponds, lakes, streams, and other rivers, this 
program focuses on aquatic vegetation within the tidal estuary.  

To see where SAV has been mapped in the past, you can explore the Hudson River Estuary SAV Inventories, found 
on the DEC GIS Clearinghouse. It is particularly useful to collect volunteer observations in areas of mapped SAV to 

A researcher wears a PFD while boating to 
a study site. A large vessel is in the 
background, given plenty of distance. 

https://dec.ny.gov/things-to-do/boating/launch-sites
https://data.gis.ny.gov/maps/df852b71818d4b6588409ebe7dd923b8/about
https://data.gis.ny.gov/maps/df852b71818d4b6588409ebe7dd923b8/about
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validate the aerial surveys; just because it was mapped in one year does not necessarily mean it will 
be present in another season.   

If you are unsure of where to start, or are seeking guidance to find potential sites, contact the Volunteer Coordinator 
(HudsonRiverSAV@dec.ny.gov).  

Sampling Conditions 
The largest considerations for SAV monitoring are weather, water, tide, and time of year conditions.  

Weather 
SAV is most easily observed during sunny weather. Sampling can still be 
accomplished in cloudy conditions, but visibility will be limited. Calmer, less 
windy days are also favorable to minimize surface wave action, which can 
obscure visibility and make data collection challenging while in a boat. 

Water 
It is useful to check several water characteristics before you sample. Higher 
levels of turbidity will reduce visibility in the water column. Water 
temperature is important to determine if you are comfortable paddling or 
wading. Salinity, or how salty the water is, will determine what species you 
may see – some plants are only found in freshwater, and others in brackish or 
salty waters.  

There are multiple stations in the Hudson River that monitor water and 
weather conditions; this program is called the Hudson River Environmental 
Conditions Observing System (HRECOS). Water quality information can be 
checked by accessing public data feeds at the HRECOS website.  

Tide  
Participants in the Site Monitoring program are required to complete all sampling at or within two hours of low tide. 
Estuary-Wide Monitoring can be completed at any time of day, but it is strongly recommended that sampling be 

A water quality monitoring station 
near Tivoli Bays in Red Hook, NY. 

Hudson River paddlers in search of SAV beds. 

mailto:HudsonRiverSAV@dec.ny.gov
https://hrecos.org/
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completed at or near low tide to maximize visibility. Some sites may be inaccessible at different tide 
stages, so it is important to keep time in mind when planning your field 
work.  

Time of Year 
Water celery, the dominant SAV species in the Hudson River, reaches 
peak biomass in late summer (July – September), and so this is the best 
time to collect observations on that species. However, other species may 
be observed throughout the early summer into early fall. 

Sampling Frequency 
Site Monitoring 
In this program, volunteers are required to complete one round of 
sampling per assigned site per season. The assignment can be completed 
in one or multiple days, however, each day will require a separate data 
sheet. Sites may be re-visited if volunteers wish to sample a second time; 
if so, it is advised to schedule one sampling effort earlier in the monitoring 
window and the second sampling effort later in the sampling window (for 
example, once in July and a second time in September).   

Estuary-Wide Monitoring 
It is recommended to sample a greater number of sites once or twice per season rather than sample one site multiple 
times. There is no limitation or required minimum number of times sites can be sampled.  

Field Gear List 
Site Monitoring 

• Data sheets (printed on waterproof paper) 
• Pencil/pen 
• GPS with spare batteries 
• Secchi disk with attached line with 10-cm 

increments marked 
• Watch or clock 
• SAV species guide 
• PFD/Life jacket 

Estuary-Wide Monitoring 
• Smart device (phone, tablet) equipped with 

location services and a cellular data plan 
• Waterproof device pouch 
• Watch or clock 
• SAV species guide 
• PFD/Life jacket  

 

Gear to Consider 
• Dry bag 
• Binoculars 
• Polarized sunglasses 
• Waterproof camera 
• Trash bag 

• Snorkeling gear 
• Clipboard (for field sheets) 
• Water shoes with sturdy soles or waterproof 

boots (if wading) 

How to Collect Data 
What is a “Site” 
For both Site Monitoring and Estuary-Wide Monitoring, a “site” or sampling point is comprised of an approximately 3 
meters (or, about 10-ft) diameter circle. This is roughly the length of a typical recreational kayak.  

SAV beds are best observed at low tide. 
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For Site Monitoring, volunteers would navigate to a designated GPS point at their assigned bed. 
Observations can be made within 3 meters of that point. In Estuary-Wide Monitoring, volunteers can record 
observations at any location, but data like SAV species and density should be relevant only within 3 meters of where 
they are recording data.  

Field Data Sheet (Site Monitoring) 
All fields on the data sheet are required for a complete submission.  

Site Name: Provided by the Volunteer Coordinator. Most beds have 
a unique name to differentiate them. 

Date: (MM/DD/YYYY) format. When the observation was made. 
Time: (HH:MM) format. Approximate time you began sampling this 

transect. 
Launch Site Coordinates: GPS location for the launch site. 
Transect #: Which transect you are collecting data on. 
Observer Names: Names of volunteers performing the survey. 
Time of low/high tide: (HH:MM) format.  
Weather Conditions: Circle as applicable. 
Expected location: Latitude and longitude of the assigned 

monitoring point. 
Actual location: Latitude and longitude of where you are collecting 

the data (should be as close as possible to ‘Expected 
location’.  

Time: (HH:MM) format. What time the data for that plot was 
collected.  

Depth: Water depth. You can use the Secchi line to measure by allowing the disk to sink to the bottom. 
Some volunteers use marked paddles. Be sure to note which units you are using.  

Secchi Depth: Depth in which the Secchi disk just disappears from sight. Be sure to indicate your units.  
Veg (Y/N): Indicate if plants are present – Y for “Yes”, N for “No”. 
Species: Use the chart to indicate which species are present, if they are discernable.  
% Cover: Use the chart to estimate the density of each SAV species. 
Flowers (Y/N): Indicate if flowers are present – Y for “Yes”, N for “No”. 
Shoreline Type(s): List as applicable. Refer to the chart for guidance. 
Bottom Sediment: Indicate as applicable. Refer to the chart for guidance. 

GPS Configuration (Site Monitoring) 
Site Monitoring participants will need to use a GPS unit to locate and paddle to assigned points along a designated 
transect in an SAV bed. Familiarize yourself with the GPS unit on land first to get comfortable navigating the 
different menus. Be sure to set the GPS “location” for Universal Transverse Mercator (UTM) UPS and NAD83. The 
UTM zone for New York is 18. Transect points can be entered into the GPS unit as “waypoints” before heading out to 
make observations.  

SAV bed dominated by water celery 
with some Myriophyllum spicatum 
(Eurasian milfoil). 
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How to: Site Monitoring 
Note: This section was obtained from the previous iteration of this manual (Cary Institute of Ecosystem Studies, 2020), 
with minor revisions.  

• Ideally conducted in teams of two (or three), the “team leader” is the person who is given the coordinates for 
designated plots to collect data. The team leader should give all participants a set of field data sheets for the 
area they are working in. 

• If possible, arrive at the launch site three hours before low tide. This will allow for an hour to gear up and 
paddle to your first transect, and about four hours to complete all of your observations. Remember, it is 
easiest to see SAV about two hours before and two hours after low tide. 

• Consider entering the coordinates for the transect points into your GPS unit before the day of the 
observation. This will make it easier to find the transect locations if you use the “GO TO” function on the 
GPS. 

• Turn on the GPS unit before getting to the transect area. This will give the unit enough time to start up and 
acclimate itself to satellites. GPS units provide consistent and more stable readings after they have been on 
for about 15 to 20 minutes.  

• Determine who will be responsible for which aspects of the observation: placing buoys, measuring, logging 
information, etc. 

Once you arrive at the transect area/designated SAV bed: 

1. Place buoys. One person uses the GPS unit and drops the buoy at the assigned transect point. It is best to 
drop the buoys for an entire transect and then go back to each buoy to perform the observation. The size of 
the transect area may determine whether you complete one row of buoys or all transect rows before 
performing the observation.  

a. It can be useful to have more than one person with a GPS unit to help set up the buoys. 
2. Take buoy readings. As a team, go to each buoy and record another GPS reading (“actual location”). This 

location should be within 5 to 10 m of the target point. If it is greater than 10 m from the target point, 
reposition the buoy and re-do the GPS reading. Collect all of your observational data on SAV density, species 
present, and shoreline and substrate characteristics.  

3. Measure. Collect a Secchi reading (see how-to below) and a water depth reading. A maximum depth of 3 m 
is acceptable. Please try to keep all measurements in the metric format! 

4. Log data. Record the information onto the field data sheet (see above) and review the information with your 
team to ensure accuracy. Be sure to complete all fields on the data sheet.  

5. Submit data. One person submits the observation data to the Volunteer Coordinator 
(HudsonRiverSAV@dec.ny.gov).  

mailto:HudsonRiverSAV@dec.ny.gov
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How to: Estuary-Wide Monitoring (ArcGIS Survey123) 
Survey123 is very similar to a field data sheet, but with more features and automated data entry into an online 
database. You do not need to download an application to use Survey123; it will open using any internet browser 
on your device. If you are interested in downloading the dedicated application, it is available for free in the Apple 
Store or in Google Play Store by searching “ArcGIS Survey123.”  

To access Survey123, use your device’s camera to scan the below QR code or follow the link. You do not need to 
register or create an account to submit data. 

 
https://arcg.is/1qqrm81 

Secchi Depth 
Secchi disks are used to measure water clarity. SAV need light to photosynthesize, and this data is important to 
monitor what light conditions SAV are growing in. A deeper Secchi depth means that the water is clearer, while a 
shallower Secchi depth means that the water is murkier.  

Before sampling: Make sure that the Secchi disk is securely attached to a line. Mark the line in 10-cm increments 
using a permanent marker. Marking with tape is not recommended as it can fall off or move along the line. 

Method: 
1. Slowly lower the Secchi disk into the water where you are recording an observation. If wading, the water 

may be cloudy from your steps; either wait for the sediment to settle or place the disk outside of the 
sediment plume. 

2. Lower the disk until it has just disappeared from sight. Record this depth using the increments on the line. 
3. It is recommended to repeat this process two to three times, taking the average of your measurements, for 

accuracy. 

Tips: 
• In some cases, the Secchi disk is still visible even when lowered to the bottom of the water. If this happens, 

the Secchi Depth will be the same as the Water Depth measurement.  
• Be sure that the line is straight or just barely taut. Higher energy areas can make this challenging. 

Water Depth 
In the Hudson River, SAV typically grow in shallow waters due to limited light availability. Less light is available for 
plants to photosynthesize in deeper waters. Data on water depth is helpful to understand where SAV is currently 
growing and potential areas for SAV restoration.  

Before sampling: Make sure you have a way to measure water depth – a Secchi disk with an attached line with 
marked intervals, or a marked canoe paddle can be helpful. A meter stick may work only in very shallow locations. 
Take care not to lean too far over your boat while taking water depth measurements; in some areas of the Hudson, 
strong currents can make this measurement difficult.  

https://arcg.is/1qqrm81
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Method: 
1. If using a Secchi disk, slowly lower disk into the water until the disk is touching the bottom and the line 

slackens slightly.  
2. Record the length of the line that is submerged.  

Tips: 
• It can be helpful to raise and lower the Secchi disk a few times to ensure it is sitting on the bottom. In 

stronger currents, it may be difficult to tell when the disk is resting at the bottom. 
• Using your canoe paddle may be possible for this measurement, but it is recommended to do so only in calm 

waters to avoid the risk of losing your paddle.  

SAV Species 
The species of SAV present at a given location is important to our understanding of aquatic environments. 
Parameters like water temperature, salinity, and nutrients affect where species can live. This information is also 
useful in knowing where aquatic invasive species may be occurring, which can inform management of these species. 
Accurate identification of SAV is essential for effective monitoring. Identification guidance is provided during annual 
trainings, and field guides such as the Aquatic Plants of the Northeast are helpful tools.  

Before sampling: Have handy a field guide or references. A camera may be useful in documenting unknown species. 
Before recording data, be sure you are confident in your identification.  

Method:  
1. Use an SAV guide to identify which species of SAV are present at your site. 
2. If you cannot identify the plant, take a clear photograph so that the species can be identified by the 

Volunteer Coordinator. If using Survey123, photos can be submitted directly in the data form. Photos can 
also be submitted via email to HudsonRiverSAV@dec.ny.gov.  

3. Record all of the species you can observe. 

Tips:  

• If you need to take a picture, be sure that it is close-up and in focus. Include characteristics like leaves, stems, 
flowers, and any other notable aspects of the plant.  

• Apps like Seek and iNaturalist can be helpful to assist in identification but are not always accurate.  

SAV Density 
How much SAV is present in a given location can be an indicator 
for a bed’s overall health, resiliency, or recovery. It is a measure 
of how much SAV covers a particular area; denser beds contain 
more SAV plants or thicker vegetation.  

Before sampling: Refer to the guidance chart on the field data 
sheet or in Survey123. 

Method: 
1. Observe overall coverage of SAV at the site (within 3 m 

or 10 ft). If you stirred up sediment navigating to the 
site, wait a few moments for water clarity to improve. 

2. Record the estimated cover using one of the following 
categories: 
None (0 – 10%), Sparse (10 – 25%)  
Average (25 – 50%), or Dense (> 50%) 

Although there is some SAV growth, this site 
cover would be classified as "None" as it is less 
than 10% total cover. 

https://hrnerr.org/wp-content/uploads/2023/11/AquaticPlantIDGuide_07252023-1.pdf
mailto:HudsonRiverSAV@dec.ny.gov
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Tips: If paddling, use the length of your kayak or canoe as a guide to designate your sampling area; 
for each sampling point, observations can be made within 3 m, or roughly the length of your boat.  

SAV Flowers and Seeds 
Some of the ways that SAV reproduce involve production of flowers and 
seeds. Scientists are interested in knowing when and where species are 
flowering or producing seeds. Flowers can also be useful in identifying SAV 
species.  

Method:  
1. Carefully observe SAV within your sampling area for evidence of 

flowering or seeds. 
2. If any are observed, indicate so in the appropriate section on the 

field data sheet or in Survey123.  

Tips: If you are uncertain of a species, take a clear photograph to submit to 
the Volunteer Coordinator for identification.  

Substrate / Bottom Sediment 
Like land plants, SAV needs a substrate in which to grow from. The Hudson River bottom varies from sandy to mucky 
to gravelly or stony, to a combination of these. Different SAV species prefer different types of bottom sediment. 
Understanding what substrates SAV are growing in provides critical context for restoration efforts.  

Method:  
1. If paddling, carefully press the end of your paddle through the water column until it reaches the bottom. 
2. Gently push it through the top few inches of sediment.  

a. If it pushes through easily and feels very soft, it is likely mucky. Mucky sediments contain a high 
percentage of organic matter. 

b. If there is some resistance, it is likely sandy. You may also be able to “feel” the sand through the 
vibrations in the paddle. 

c. If you are unable to penetrate the paddle into the substrate, it is a hard bottom, likely comprised of 
rock or gravel.  

Tips:  
• If you are comfortable doing so, you can pull up a sample of the substrate with the end of your paddle or 

using your hand.  
• If you use your hand, be mindful that water chestnut seed pods may be hidden in the sediment and can 

cause injury. Move slowly and carefully to avoid getting stuck by the pointed barbs.  

Female water celery flower. These 
flowers rest on the water's surface. 
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Shoreline Type 
Characteristics of adjacent shorelines can affect aquatic 
environments. Hardened shorelines, such as bulkheads or 
cribbing, reflect wave energy back into the system. Vegetated 
or marsh shorelines can dampen or reduce wave energy. 
Different shoreline types can also affect turbidity at a site. 
Scientists are interested in understanding the relationship 
between shoreline type and SAV habitats.  

Method: 
1. Observe the shoreline(s) nearest to your sampling site. 

Look for details like man-made structures, or natural 
features like vegetation or rock outcrops.  

2. Record adjacent shoreline type(s) on the field data 
sheet or in Survey123.  

Tips: 
• Some examples of shoreline types are provided on the 

right. 
• If you are unsure how to characterize a shoreline, take a 

clear photograph and submit it to the Volunteer 
Coordinator or in your Survey123 form.  

Program Administration 
This program is managed by the Hudson River National 
Estuarine Research Reserve (HRNERR), part of the NYS DEC 
Hudson River Estuary Management Program.  

Volunteer Coordinator 
The role of the Volunteer Coordinator is to provide day-to-day 
oversight and operation of the program. They are available to 
support volunteers, engage with prospective volunteer 
participants or interested groups, and update program 
documents such as this handbook. Additionally, they ensure 
that all data is reviewed for completeness and accuracy, 
manage the data archive, and disseminate data. 

Data 
All data collected for this program are entered into digital 
archives or web databases. Data are primarily reviewed by the 
HRNERR Research and Stewardship teams to monitor SAV 
habitats within the Hudson River Estuary. Data are also available for use by researchers, educators, students, 
environmental professionals, or anyone interested in this work. Data can be provided by emailing the Volunteer 
Coordinator at HudsonRiverSAV@dec.ny.gov.  

  

A scientist paddles through a tidal creek with 
vegetated shorelines. 

Example of a rocky shoreline. 

Example of a hardened shoreline. 

mailto:HudsonRiverSAV@dec.ny.gov
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Hudson River Estuary SAV Species Guide 
This reference list includes some common species found in the Hudson River Estuary and its tributaries. It is not an 
exhaustive list. If you are not certain of a species, use a field guide such as the Aquatic Plants of the Northeast. 
Applications such as iNaturalist or Seek may be helpful but are not guaranteed to be accurate. If the species is 
unknown, indicate as such on either the field data sheet or in the Survey123 form. You may also carefully take 
photographs to submit to the Volunteer Coordinator via the Survey123 form or by emailing 
HudsonRiverSAV@dec.ny.gov. 

Species information and reference photos in this section are largely sourced from the Aquatic Plants of the 
Northeast (APN Guide) guidance document, developed by NYS DEC and HRNERR. Species in red are invasive. 

Common Hudson River SAV Species 
Water celery – Vallisneria americana 
Found: Mapped in the Hudson River from Troy to Hastings-on-
Hudson, with beds most densely concentrated between Kingston 
and Catskill. Typically found in calm, shallow waters in a variety of 
substrates. Dominates freshwater areas but can tolerate low salinity 
concentrations.  

ID: Long, flat, blade-like leaves with a green mid-ridge. Leaves have 
rounded tips and grow from the base of the plant. May grow up to 
2m long. Female flowers appear on long, spiraled stalk. 

Lookalikes: Eelgrass (Zostera marina) has narrower leaves and only 
grows in high salinity (e.g., marine) waters. These two species 
would not be found growing together.  

 

Female flowers appear on long, corkscrew stalks and extend to the water's surface. 

Water celery has long, ribbon-like leaves. 

https://hrnerr.org/wp-content/uploads/2023/11/AquaticPlantIDGuide_07252023-1.pdf
mailto:HudsonRiverSAV@dec.ny.gov
https://hrnerr.org/wp-content/uploads/2023/11/AquaticPlantIDGuide_07252023-1.pdf
https://hrnerr.org/wp-content/uploads/2023/11/AquaticPlantIDGuide_07252023-1.pdf
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Hydrilla – Hydrilla verticillata 
Found: Along the bottoms of wetlands, rivers, streams, lakes, and ponds. It was found in the Croton River, a 
tributary of the Hudson River, in 2013. Creates dense mats of vegetation.  

ID: Leaves are bright green and grow in whorls of 3 - 10. Leaves are heavily serrated (have teeth) on edges and at leaf 
tips. Plants produce white to yellow tubers which are attached to roots.  

Lookalikes: Common waterweed (Elodea canadensis) grow in similar habitats and have whorled leaves. Their leaves 
are smooth (without teeth) and are crowded at the top of the plant. Brazilian elodea (Egeria densa) has finely toothed 
leaves in whorls of 3 to 6. These plants typically appear more robust and do not produce tubers. 

 
 

 

 

 

 

 

 

 
 
 
 

Brittle naiad – Najas minor 
 

Found: Calm, slow-moving shallow waters.  

ID: Leaves occur in bunches and are thin, stiff, and recurved, with toothed 
lobes.  

Lookalikes: There are several species of naiads in the Hudson River, some 
requiring magnification to identify or evaluate seed characteristics. 

 

  

  

Hydrilla leaves grow in whorls of 3 - 10. Photo from 
APN guide. 

A native lookalike, common waterweed, 
grow in whorls of 3 with leaves crowded at 
the tips. Photo from APN Guide. 

Brittle naiad has a bushy 
appearance with serrated edges. 
Photo from APN Guide. 
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Hornwort/Coontail – Ceratophyllum demersum 
Found: Fresh to brackish water, typically in slow-moving areas in streams, ditches, and marshes.  

ID: Leaves are whorled and mostly forked once or twice. Leaves may be denser around the tip of the plant and may 
feel “crunchy” to the touch. May grow in dense mats.  

Lookalikes: Eurasian milfoil (Myriophyllum spicatum) has feathery leaves which are more delicate.  

 

 

 
Nuttall’s waterweed – Elodea nuttallii 
Found: Shallow, slow-moving waters.  

ID: Whorls of three leaves. Plant is long and slender, leaves are linear in shape and taper to a point. Bears small 
flowers.   

Lookalikes: Hydrilla (Hydrilla verticillata), common waterweed (Elodea canadensis). 

 

Hornwort, also known as coontail. Photo from APN Guide. View of hornwort/coontail forked leaf 
structure. 

Nuttall's waterweed has leaves in whorls of three. Photo from APN Guide. 
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Curly-leaf pondweed – Potamogeton crispus 
Found: Fresh and brackish waters. Typically an early season grower with 
natural die-back in June/July.  

ID: Leaves appear wavy with serrated (toothed) margins and may be 
olive green to reddish-brown. Leaves have a “crispy” feeling and are 
sessile (attach directly to the stem). Leaves are alternate and have a 
distinct midvein.  

Lookalikes: Clasping-leaf pondweed (Potamogeton perfoliatus) leaves 
are broader and wrap around the stem; see photo below. 

 

 

 

 

 

 

Clasping-leaf pondweed – Potamogeton perfoliatus 
Found: Fresh and brackish rivers, streams, and along shores.  

ID: Leaves are flat and oval-shaped and are sessile (attach directly to and wrap around the stem). Leaves are entire 
(edges lack teeth).  

Lookalikes: Richardson’s 
pondweed (Potamogeton 
richardsonii) has narrower leaves 
with sharper tips. 

 

 

 

 
 
 
 
 
 

 
 

 

 

Curly-leaf pondweed has distinct "crispy" 
leaves with wavy characteristics. Photo 
from APN Guide. 

Clasping-leaf pondweed has oval-shaped leaves which wrap around the stem. 
Photos from APN Guide. 
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Eurasian water milfoil – Myriophyllum spicatum 
Found: Wide range of conditions, spreading through fragmentation and seeds.   

ID: Leaves are whorled, stems are long and “spaghetti-like.” Plants are limp out of water. Can reach 20 ft long and 
can grow in dense canopies.  

Lookalikes: Hornwort/coontail is stiff and spiny to the touch, whereas Eurasian water milfoil is soft and feathery.  

                                            

Eurasian water milfoil leaves are whorled.                                         Eurasian water milfoil is feathery and limp out of water. 

Horned pondweed - Zannichellia palustris 
Found: Intertidal, subtidal, and riverine environments.  

ID: Leaves are all submersed and are opposite or whorled. Stems are thread-like. Fruits have a wavy dorsal ridge and 
prominent beak/point.   

Lookalikes: Widgeon grass (Ruppia maritima) has alternate leaves and typically prefers brackish to seawater.  

Horned pondweed fruits have a wavy 
ridge and a prominent beak. Photo from 
APN Guide. 

Horned pondweed has narrow, thread-like 
stems and leaves. Photo from APN Guide.                                                               
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Sago pondweed - Potamogeton pectinatus 
Found: Various conditions from fresh to brackish waters. 

ID: Slender, branching stems and thin, pointed leaves. Leaves are 
alternate. Fruits grow in whorls and are rounded. 

Lookalikes: Horned pondweed (Zannichellia palustris) leaves are 
opposite or whorled. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sago pondweed has thin, thread-like 
leaves. Fruits are shown in the top right. 
Photo from APN Guide. 
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A canoe floats near a SAV restoration site in the Hudson River. Data from volunteer observations can help inform 
where restoration may be feasible. 
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