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Abstract

The Hudson Valley Motus Collaboration (HVMC) is a partnership between the New York State
Department of Environmental Conservation’s Hudson River National Estuarine Research
Reserve, New York State Parks/Palisades Interstate Park Commission, Audubon New York,
Scenic Hudson, and the Lamont-Doherty Earth Observatory. The project currently includes four
Motus stations along the Hudson River that detect flying migratory animals that have been tagged
with radio transmitters. Hudson Valley Motus Collaboration stations were constructed between
September 2022 and December 2023 to further understand the use of the Hudson Valley as a
migratory corridor and inform conservation efforts. As of December 315, 2024, there have been a
total of fifty-one detections by HVMC stations, representing twenty-one different bird species and
one species of bat. In 2024, the Ramshorn Marsh station recorded its first and only detection and
the HVMC detected five new species not recorded in previous years including: American Kestrel
(Northern) (Falco sparverius), Common Nighthawk (Chordeiles minor), Gray Catbird (Dumetella
carolinensis), Peregrine Falcon (Falco peregrinus), and Wood Thrush (Hylocichla mustelina).

Introduction
What is Motus?

Initiated by Birds Canada in 2012, the Motus Wildlife Tracking System is a global network of
automated radio telemetry receivers used to track flying organisms. Motus partners host and
operate receiving stations across the world that autonomously listen for flying migratory animals,
including birds, bats, and insects, equipped with tiny radio transmitters (i.e., tags). In the Western
Hemisphere, Motus tags and receiver stations operate on two frequencies, 166.38 and 434 MHz.
When a radio tagged animal flies near a station’s antenna, data from the tag is transmitted to
ground-based receivers. Data is then uploaded to a server hosted by Birds Canada, where it is
processed and made publicly available on the Motus website. From there, the data can be used
by researchers, land managers, and educators to address a variety of questions regarding flight
periods and routes. Currently, the Motus Wildlife Tracking System spans 34 countries and tracks
over 50,000 organisms." Motus data aids researchers in understanding migratory organisms and
informing species conservation by providing data on migratory patterns, breeding grounds,
overwintering sites, and crucial stopover locations.

Migratory Species Conservation

Migration is a critical behavioral adaptation for many animals including numerous bird, mammal,
fish, reptile, amphibian, and insect species. As animals travel great distances to access optimal
food sources, breeding grounds, or favorable environmental conditions, they expend a significant
amount of energy and face numerous threats and risks along the way. Since 1970, scientists have
documented a loss of 2.9 billion North American birds, with migratory birds declining by 28% over
that time.? Habitat loss, outdoor domestic cats, collisions with windows, light pollution, and other
threats are largely driving these declines. However, each species faces its own unique threats
based on its life history, migratory range, habitat, and resource needs. The information gathered
through Motus provides a global perspective of ecosystem dynamics, highlighting migratory
pathways, critical stopover areas, and the use of breeding and wintering habitats. Since many
species are ‘shared’ across borderless landscapes through their annual movements, better
knowledge of how and where species are interacting with their niche habitats can aid international
collaboration for full life cycle stewardship and conservation efforts.
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Full annual cycle conservation is a strategy that aims to support species in all stages of their
migration. Due to the expansive geographic range of migratory species, conservation efforts
commonly rely on local, regional, and international collaborations. Conservation efforts range from
establishing policy, conducting research, habitat protection, threat mitigation, and raising public
awareness. New York State has led many efforts to protect migratory species including managing
and maintaining critical habitat, establishing bird conservation areas, monitoring breeding birds
and mapping migratory species. Motus data can be used by conservation groups to target
migratory species conservation and management actions to have the greatest impact and return
on investment.

Hudson Valley Motus Collaboration

RamsHorn-Livingston Sanctuary
Audubon NY/Scenic Hudson

The formation of Hudson Valley Motus Installed 3/1/2023

Collaboration (HVMC) began in 2020 with a
National Estuarine Research Reserve
System (NERRS) Science Collaborative
project led by the ACE Basin Reserve in
South Carolina. The project was designed
to transfer knowledge from National
Estuarine Research Reserves with existing
Motus stations to reserves interested in
hosting new stations. The goal of the project
was to enable partners to increase their
contribution to coastal bird research and
engage their intended users in coastal bird
conservation and management. The initial
collaborative project also supported a larger
vision of reserves becoming regional
leaders for the Motus initiative.

Norrie Point Environmental Center
HRNERR/NYSDEC
Installed 9/30/2022

Constitution Marsh
Audubon NY/NYS Parks
Installed 11/10/2022

In 2022, the Hudson River National
Estuarine Research Reserve (HRNERR)
worked with New York State
Parks/Palisades Interstate Park
Commission, Audubon New York, Scenic
Hudson, and the Lamont-Doherty Earth
Observatory to form the HVMC. The objectives of the project were to: 1) address a gap in Motus
coverage in eastern New York; 2) stimulate the expansion of Motus in the region; and 3) improve
our understanding of how migratory species utilize the Hudson Valley corridor (Figure 1). The
HVMC, which now includes four stations spanning more than 130 km from the New York
metropolitan area to Catskill, advances our understanding of species utilizing the valley corridor
and benefits local, regional, and flyway-scale research, conservation, and habitat management
efforts.

Piermont Marsh
HRNERR/LDEO
Installed 12/7/2023

T {77

igure 1. Hudson Valley Motus Collaboration
receiver locations
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Methods
Study Area

The Hudson River spans from Lake Tear of the Clouds in the Adirondacks to the Upper New York
Bay where it meets the ocean. The Hudson River National Estuarine Research Reserve includes
four component sites that span the tidal estuary portion of the Hudson River. The tides are semi-
diurnal, with two lows and two highs occurring within a 25-hour cycle. The climate is characterized
by long, cold winters with an annual temperature of about -4°C and short, warm and humid
summers with an annual temperature of about 22°C. Annual precipitation in rainfall for this region
is 100 cm while the annual snowfall ranges from 250 cm in the northern portion of the region and
50 cm near New York City. The Hudson River Valley is a linear lowland extending from its peak in
the Adirondack Mountains to the Upper New York Bay. The Hudson River is characterized by its
steep riverbanks as it spans 507 km through the Valley with The Taconic Mountains to the east
and the Catskill and Appalachian Mountains to the west.

The Hudson Valley is part of Bird Conservation Region 13 and located within the Atlantic Flyway,
a major migratory path along the Atlantic Coast from South America to Canada. Because the
Atlantic Flyway has the highest human population density out of the four flyways in North America,
making informed conservation decisions to limit human disturbances and protect critical habitats
for migratory species is especially important. Additionally, the Hudson River’s unique habitats
including brackish and freshwater tidal wetlands, mudflats, upland forests and meadows may
serve as important stopover habitats for migratory animals. Twenty-five Important Bird Areas
(IBAs) have been identified in the Hudson River Valley by the National Audubon Society because
they meet one or more of the following criteria: 1) an area where large number of birds gather at
one time; 2) an area with at-risk species; or 3) an area that supports groups of birds representing
certain habitats such as forests, wetlands, grasslands and shrublands.® Modeled off the IBA, New
York State signed into law the Bird Conservation Areas (BCA) Program to incorporate bird
conservation into state planning and research efforts. Of the fifty-nine BCAs in New York State,
nineteen are located in the Hudson River Valley.*

Motus Stations

The Hudson Valley Motus Collaboration consists of four stations strategically distributed along the
Hudson Valley corridor. From north to south, these stations are located at: 1) Ramshorn Marsh in
Catskill; 2) Norrie Point in Staatsburg; 3) Constitution Marsh in Garrison; and 4) Piermont Pier in
Piermont (Figure 1). Station locations were chosen based on their proximity to significant tidal
wetland habitat, accessibility, landownership, viewshed, and existing infrastructure.
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The stations were installed between September
30, 2022, and December 7, 2023 (Table 1). All
stations were online in 2024, which was the first
full year of concurrent operation. Each station
consists of a radio receiver (computer) connected
to a power supply and one or more antennas
(Figure 2). In the absence of any obstructions, the
antennas have a theoretical line-of-sight of 15km.
In most cases, the antennas were oriented to
face across the valley corridor. This “fence-style”
installation enhances the ability to detect linear
migrations entering and exiting the valley. Three
out of the four stations have SensorGnome
receivers powered by Raspberry Pi 3B
minicomputers. As the newest station, Piermont
Pier utilizes a CTT SensorStation receiver.
Except for Norrie Point, each station is dual-mode
and capable of detecting both Lotek (166.38
MHz) and CTT (434 MHz) tags.

Ramshorn Marsh Norrie Point

i

Figure 2. Antennas at the Hudson Valley Motus
Collaboration stations
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Table 1. Deployment details for each station

Ramshorn Marsh Norrie Point Constitution Marsh Piermont Pier
Date Installed 3/1/2023 9/30/2022 11/10/2022 12/7/2023
Mounting Type Free Standing Building Building Building
Power Supply DC AC AC AC
Data . -
Manual Automatic Manual Automatic
Download
Receiver Tvpe SensorGnome SensorGnome SensorGnome CTT SensorStation
o (Raspberry Pi 3B) (Raspberry Pi 3B) (Raspberry Pi 3B)
Receiver ID SG-10F2RPI349E1 SG-5310RPI322CD | SG-02A7RPI32A35 | CTT-V3023DOFE2B5
No. of
©- 9 2 1 2 2
Antennas
Antenna Type 6-element Yagi 6-element Yagi 6-element Yagi 6-element Yagi
Magnetic
) 161.2 321 217 223
Bearing
True Bearing 148 307.9 204 210.1
Frequenc
~ E 166.38 434 166.38 166.38 434 166.38 434
(MHz)
Nooelec Nooelec |CTT Nooelec |Integrated
CTT Motus
NESDR Nooelec NESDR NESDR Motus NESDR (cTr
Dongle Type Adapter
SMArteev v SMArteev2 SMArteev |Adapter |SMArteev [Sensor
2 2 v2 2 Station)
Height (m) 3 1 2 8 7.5 3 3

Data Processing and Management

Stations were visited monthly to download detection data (at sites without internet connectivity)
and ensure proper operation. Sites with internet connectivity automatically upload detection data
on a daily basis. Detection data were uploaded to the Motus website and processed by Birds
Canada before being made publicly available through the Hudson Valley Motus Collaboration
project (#572). Publicly accessible detection data varied based on how individual tags were
registered by researchers but typically included the following information: species tagged,
detection location(s), detection date and time, tag ID number, tagging location, and associated
research project.

Despite regular inspections, stations can become temporarily inoperative for a variety of reasons.
There is currently no single way to determine when a station was operational based on the
downloaded detection data. However, it is possible to approximate when a station was functioning
properly based on data logs for odometer reboots, GPS hits, and antenna pulses. Based on these
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indicators, the Ramshorn Marsh station was not operational from 1/1/24 — 1/2/24 and 1/27/24 —
2/1/24. Additionally, the antennas at the Constitution Marsh station became structurally unstable
near the end of August 2024, causing the antennas to pivot up and down in the wind, potentially
impacting their ability to detect radio tags. These outages have been removed from the stations
operation time when calculating average detections per month (Figure 3).

Year Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
2022
2023
2024

DRamshorn Marsh DNorrie Point D Contitution M arsh

Figure 3. Timeline of station issues potentially impacting operation

Data through December 318, 2024, were first extracted from the HVMC Motus project dashboard.
The dashboard summarizes information about each detection including animal ID number,
species, date, time, station name, previous station visited, stopover duration, date tagged,
deployment site coordinates, and the associated research project. In addition to utilizing the
dashboard data, the dataset for all tagged individuals detected by HVMC stations was also
downloaded from the Motus website as SQL lite files and processed using R statistical software.
Data was filtered to remove detection information from outside of the Hudson Valley. The dataset
obtained from the dashboard and the downloaded project dataset were cross-referenced for
abnormalities and merged to create a final dataset. One erroneous duplicate entry for American
Robin #48023 was removed from the project dataset. Several other inconsistencies were also
identified between the two datasets. Bobolink #7615 was only recorded on the downloaded
project dataset and not the Motus dashboard. Dark-eyed Junco (Slate-colored) #48413 and
Peregrine Falcon #57956 were not part of the downloaded project dataset but were recorded
detections on the Motus dashboard. In these cases, detections were verified with individual tag
deployment timeline information before inclusion in the final dataset for analysis. Since detailed
timestamp data was not available for the two detections absent in the downloaded dataset, the
detection time was rounded to the nearest hour based on the dashboard records.

Summary graphs were created from the verified dataset using Microsoft Excel and an R-script
created by the Cape Fear Bird Observatory as part of a NERRS Science Collaborative project.®
Tagging locations and links to detection maps included in Appendices A and B were manually
added based on the deployment site coordinates and tag deployment details on the Motus
website.
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Results
Detection Summary

Since the initial station installment in September 2022, the HVYMC stations have recorded a total
of fifty-one detections, forty-seven of which were unique individuals. The detections include
twenty-one different bird species and one species of bat (Table 2). New species detected in 2024
include: American Kestrel (Northern) (Falco sparverius), Common Nighthawk (Chordeiles minor),
Gray Catbird (Dumetella carolinensis), Peregrine Falcon (Falco peregrinus), and Wood Thrush
(Hylocichla mustelina). The HVMC has contributed to the Motus network by detecting tagged
organisms from twenty-five different research projects that originated outside of the Hudson Valley
(Figure 4). The HVMC project has also identified migratory connections with three hundred and
twenty-two other Motus stations, highlighting the impact of collaborative wildlife tracking.

Figure 4. The United States and Canadian provinces (left), Cuban provinces (top right) and
Jamaican parishes (bottom right) where detected birds and bats were orignally tagged (red
highlights).

Station Comparisons

Since 2022, the Norrie Point station had the highest number of detections, followed by Piermont
Pier, Constitution Marsh, and Ramshorn Marsh, respectively (Figure 5). However, station
installment dates were staggered so each station differs in total operation time. When factoring in
each station’s total operation time, Piermont Pier has the highest average detection rate per
month, followed by Norrie Point, Constitution Marsh, and Ramshorn Marsh (Table 2). Detections
at Norrie Point included a broad assemblage of species while detections at Piermont Pier were
dominated by two species: American Kestrel (Northern) and American Woodcock.
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Four individuals were

redetected by Hudson Valley Number of Detections by Station
Motus Collaboration receivers

on separate occasions and 25-

each detection was included in

the total detection count:

American Robin  #47570, -

American Woodcock #48952,

American Woodcock #48960, S '°°

and  Bobolink  #47615. 3

Interestingly, American Robin 10-

#47570 was the only

redetection recorded at two 5-

different HVMC  stations.

American  Robin  #47570 0 I

] ] 1 1
Constituiton Marsh Norrie Point Piermont Pier Ramshorn Marsh

Station Name

Figure 5. Total number of detections from 2022-2024 by
station

traveled from Piermont Pier to
Norrie Point on 4/9/24 which
may indicate its use of the river
as a travel corridor. The other
three individuals were recorded
multiple times at the same station, which suggests extended usage or fidelity to a particular area.

Table 2. Species detections by station

Species Ramshorn Marsh | Norrie Point | Constitution Marsh | Piermont Pier| Total
American Kestrel (Northern) —— —— - 6 6
American Robin —— 2 1 1
American Woodcock —— - - 6
Bank Swallow - 1
Bicknell's Thrush —— 1
Black-throated Blue Warbler —— 1 —-— ——
2
1

Bobolink ——
Chimney Swift -—
Common Nighthawk —-— -— —-— 1

Dark-eyed Junco (Slate-colored) —-— 3 1 —-—
Gray Catbird -— -— —-— 1

Hermit Thrush ——
Ovenbird ——
Peregrine Falcon —-—
Purple Finch —-—
Purple Martin —-——
Rusty Blackbird -—
Silver-haired Bat ——
Swainson's Thrush —-—
White-throated Sparrow -—
Wood Thrush 1

Yellow-rumped Warbler (Myrtle) —-—
Total 1

Average Detections Per Month 0.05 1.00 0.28 1.31

|
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Seasonality Total Detections per Month

Across all stations, detections

were most frequent in September 12-
and October, a common time for

fall migration. Detections peaked ¥
again during spring migration with Nov Mar
six detections in April and May

(Figure 6 and Appendix C). Many 3-

individuals detected by HVMC
stations during the fall migration
were not redetected in the spring.
Additional analysis is necessary to
determine whether this is due to
tag failure or different fall and
spring migration routes.

Jan
Dec Feb

- Oct Apr

Count
o

Sep May

Aug Jun

Discussion Jul

NERRS Connections Figure 6. Monthly count of unique individuals from

The Hudson Valley Motus 2022-2024 across all four stations

Collaboration, led by the Hudson River National Estuarine Research Reserve, is part of a broader
National Estuarine Research Reserve System (NERRS) Motus initiative. Twenty out of thirty
NERRS have at least one active Motus station. Twenty-four individual birds detected at HVYMC
stations have also been detected at other NERRS stations along the East Coast. These detections
highlight the interconnectedness of the NERRS and the importance of protected estuarine
habitats during migration. Of the birds detected by the HVYMC, American Woodcock #48952 visited
the most NERRS stations including: Connecticut, Hudson River, Jacques Cousteau, and
Narragansett Bay.

Detection Highlights

Individual detections aid in understanding how the Hudson River Valley is used by migratory
species. Each detection can give additional insight on what species frequent the river valley area,
their timing, and subsequent destinations.

Five different species detected by the HVYMC are included on the Department of Environmental
Conservation’s “List of Endangered, Threatened and Special Concern Fish and Wildlife Species
of New York State™ including: Peregrine Falcon (endangered), Common Nighthawk (special
concern), Bicknell’s Thrush (special concern), Rusty Blackbird (species of greatest conservation
need), and Bobolink (species of greatest conservation need).

The most frequently recorded species in the Hudson Valley was the American Kestrel (Northern),
with all six unique individuals detected at Piermont Pier. Although they are not listed, American
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Kestrel numbers have significantly declined over
the past fifty years, particularly in the Northeast with
a 14% decline in atlas blocks where breeding was
previously reported.” The American Kestrels
recorded at the Piermont Pier station all followed a
similar migration route along the east coast (Figure
7). This suggests that the lower estuary is an
important migratory route for these raptors.

Detections of long-distance migrants provide
information on full annual cycle conservation by
identifying important breeding grounds,
overwintering areas, and stopover locations. Of all
of the HVMC detections, Swainson's Thrush
#33328 traveled the farthest overall. This individual
was originally tagged in Cap Gaspé, Quebec,
Canada and traveled approximately 5,119 km to
Puerto Viejo de Talamanca, Limén Province, Costa
Rica (Figure 8). Common Nighthawk #58156
traveled the farthest south. Originally tagged in
Orrington, Maine, this individual traveled
approximately 4,713 km to La Dorada, Colombia
(Figure 9). This entire trip was completed in
approximately fifteen days.

“Thunder.Bay
Saint Pierre
and Miquelon
Ottawa

Hamilton

The Bahamas
Havana: ;
< Cuba

- Haiti 4
£ - Jamaica " Puerto Rico
T
Guatemala

El Salvador” Barbados

p Trinidad and Tobago
Panama '

Figure 8. Swainson’s Thrush #33328 route

Burlington

Toronte

Buffalc

Figure 7. American Kestrel migration
paths
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Figure 9. Common Nighthawk #58156
route
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Future Work

Since Motus is an open collaborative network, the organisms being tagged are typically
determined by individual researchers and groups with a geographic focus and particular species
of interest. As such, the species and number of individuals detected at a given station are heavily
influenced by tagging efforts in the area. To date, none of the individuals detected by HYMC were
tagged in the Hudson Valley. Although the HVMC has detected many different species, there is a
lack of locally breeding birds and tidal wetland dependent species. In the future the HYMC hopes
to partner with local researchers and bird banding groups to tag Hudson Valley breeding birds of
interest, especially marsh birds, as they are currently underrepresented in the detection data.

In addition to tagging effort, detections are also influenced by station placement and equipment.
The first detection at Ramshorn Marsh occurred this year on 9/29/24. Additionally, Constitution
Marsh had no detections in 2024. The reasons for the lack of detections at these stations are
unclear. Stations will be evaluated to determine if changes are necessary to improve detections
rates. The addition of a second antenna at Norrie Point and a third antenna at Piermont Pier will
be implemented in 2025 to increase detection capacity. Future analyses of detection data will
assess changes in the timing of migration and comparisons between stations.
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Appendix A

2024 Detection list

Species Date Time Location Date Location Link to
Common Detected Detected Tagged Tagged Detection
Name Map
Swainson's | 10/17/2022 | 2:28:27 UTC Norrie Point | 8/23/2022 | Senneville, ID# 42243
Thrush Quebec,

Canada
Hermit 4/11/2023 | 2:49:03 UTC Norrie Point | 7/21/2022 | Shediac ID# 40578
Thrush Parish, New

Brunswick,

Canada
Purple 5/10/2023 | 3:00:08 UTC Norrie Point | 10/1/2022 | Tadoussac, ID# 38942
Finch Quebec,

Canada
Bicknell's 5/13/2023 | 7:37:37 UTC Constitution | 6/21/2022 | Mare-du- ID# 39696
Thrush Marsh Sault, Quebec,

Canada
Swainson's | 5/17/2023 1:33:50 UTC Norrie Point | 9/7/2022 L'Anse-aux- ID# 33329
Thrush Amérindiens,

Quebec,

Canada
Swainson's | 5/23/2023 | 1:08:39 UTC Constitution | 9/7/2022 L'Anse-aux- ID# 33328
Thrush Marsh Amérindiens,

Quebec,

Canada
Purple 7/13/2023 | 21:41:11 UTC | Norrie Point | 6/21/2023 | Kent, CT ID# 48045
Martin
Bank 7/18/2023 | 10:11:16 UTC | Norrie Point | 6/22/2023 | Kahnawake, ID# 46975
Swallow Quebec,

Canada
Chimney 8/17/2023 | 13:46:36 UTC | Norrie Point | 5/22/2023 | La Tuque, ID# 45275
Swift Quebec,

Canada
Silver- 8/24/2023 | 3:12:38 UTC Norrie Point | 7/23/2023 | Capreol, ID# 48678
haired Bat Ontario,

Canada
Bobolink 9/3/2023 11:03:25 UTC | Norrie Point | 6/20/2023 | Liberty, NY ID# 47615
Bobolink 9/10/2023 | 00:17:27 UTC | Norrie Point | 6/20/2023 | Liberty, NY ID# 47615
Ovenbird 9/11/2023 | 23:54:08 UTC | Norrie Point | 3/4/2023 Font Hill, ID# 45619

Jamaica
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Black- 9/22/2023 | 2:17:36 UTC Norrie Point | 6/22/2023 | Woodstock, ID# 49567
throated NH
Blue
Warbler
Bicknell's 9/26/2023 | 5:52:05 UTC Constitution | 8/2/2023 Stowe, VT ID# 52237
Thrush Marsh
Bobolink 10/2/2023 1:50:00 UTC Constitution | 6/20/2023 Liberty, NY ID# 47613
Marsh

American 10/11/2023 | 11:41:54 UTC | Constitution | 7/7/2023 North ID# 48023
Robin Marsh Arlington, NJ
Rusty 10/14/2023 | 7:55:24 UTC Norrie Point | 6/22/2023 Atkinson and ID# 47610
Blackbird Gilmanton

Academy

Grant, NH
White- 10/23/2023 | 6:22:12 UTC Norrie Point | 2/19/2023 Athens, GA ID# 45604
throated
Sparrow
Dark-eyed | 10/24/2023 | 1:57:11 UTC Constitution | 7/28/2023 | Washington, ID# 48630
Junco Marsh MA
(Slate-
colored)
Yellow- 10/24/2023 | 7:13:27 UTC Norrie Point 10/6/2023 Sainte-Anne- ID# 50939
rumped de-Bellevue,
Warbler Quebec,
(Myrtle) Canada
Yellow- 10/29/2023 | 6:05:37 UTC Norrie Point | 10/10/2023 | Sainte-Anne- ID# 50942
rumped de-Bellevue,
Warbler Quebec,
(Myrtle) Canada
Dark-eyed | 10/31/2023 | 10:32:09 UTC | Norrie Point | 7/21/2023 | Florida, MA ID# 48410
Junco
(Slate-
colored)
Dark-eyed | 11/1/2023 | 5:00:00 UTC* | Norrie Point | 7/21/2023 | Florida, MA ID# 48413
Junco
(Slate-
colored)
Dark-eyed | 11/6/2023 | 5:57:23 UTC Norrie Point | 7/20/2023 | Adams, MA ID# 48391
Junco
(Slate-
colored)
American 12/17/2023 | 4:44:36 UTC Piermont 4/17/2023 | Exeter, Rl ID# 48952
Woodcock Pier
American | 12/21/2023 | 23:45:44 UTC | Piermont 4/7/2023 Exeter, Rl ID# 48960
Woodcock Pier
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https://motus.org/data/tagDeployment?id=49567
https://motus.org/data/tagDeployment?id=52237
https://motus.org/data/tagDeployment?id=47613
https://motus.org/data/tagDeployment?id=48023
https://motus.org/data/tagDeployment?id=47610
https://motus.org/data/tagDeployment?id=45604
https://motus.org/data/tagDeployment?id=48630
https://motus.org/data/tagDeployment?id=50939
https://motus.org/data/tagDeployment?id=50942
https://motus.org/data/tagDeployment?id=48410
https://motus.org/data/tagDeployment?id=48413
https://motus.org/data/tagDeployment?id=48391
https://motus.org/data/tagDeployment?id=48952
https://motus.org/data/tagDeployment?id=48960

American 2/16/2024 | 6:13:08 UTC Piermont 4/7/2023 Exeter, RI ID# 48960
Woodcock Pier
American 2/27/2024 | 3:02:41 UTC Piermont 5/10/2023 | Charlestown, ID# 49016
Woodcock Pier RI
American 2/27/2024 | 6:13:10 UTC Piermont 4/17/2023 | Exeter, Rl ID# 48952
Woodcock Pier
Peregrine | 3/16/2024 | 15:21:43 UTC | Norrie Point | 10/30/2023 | New York, NY | ID# 51319
Falcon
American | 3/17/2024 | 0:36:26 UTC Piermont 4/12/2023 | Charlestown, ID# 49011
Woodcock Pier RI
American | 4/1/2024 8:10:18 UTC | Norrie Point | 6/28/2023 | Sackville, New | ID# 47558
Robin Brunswick,

Canada
American | 4/9/2024 2:45:38 UTC Norrie Point | 7/12/2023 | Dorchester ID# 47570
Robin Parish, New

Brunswick,

Canada
American | 4/9/2024 0:29:50 UTC Piermont 7/12/2023 | Dorchester ID# 47570
Robin Pier Parish, New

Brunswick,

Canada
Hermit 4/10/2024 1:53:41 UTC Norrie Point 6/20/2023 Riverview, ID# 40610
Thrush Nova Scotia,

Canada
Gray 5/8/2024 2:11:16 UTC Piermont 10/11/2023 | North ID# 51020
Catbird Pier Arlington, NJ
Swainson's | 6/2/2024 5:57:15 UTC Norrie Point | 10/12/2023 | Havana, Cuba | ID# 51007
Thrush
American 8/1/2024 17:28:54 UTC | Piermont 6/24/2024 Great ID# 56279
Kestrel Pier Barrington,
(Northern) MA
Peregrine | 8/9/2024 15:00:00 Piermont 7/29/2024 | New York, NY | ID# 57956
Falcon uTC* Pier
Common 8/29/2024 | 9:21:29 UTC Piermont 8/2/2024 Orrington, ME | ID# 58156
Nighthawk Pier
American | 9/14/2024 | 11:11:12 UTC | Piermont 9/10/2024 | Rochester, NH | ID# 59070
Kestrel Pier
(Northern)
American | 9/17/2024 | 19:29:36 UTC | Piermont 6/10/2024 | Grafton, MA ID# 55651
Kestrel Pier
(Northern)
Bobolink 9/20/2024 | 4:35:13 UTC Piermont 6/23/2024 | Shelburne, VT | ID# 58411

Pier
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https://motus.org/data/tagDeployment?id=48960
https://motus.org/data/tagDeployment?id=49016
https://motus.org/data/tagDeployment?id=48952
https://motus.org/data/tagDeployment?id=51319
https://motus.org/data/tagDeployment?id=49011
https://motus.org/data/tagDeployment?id=47558
https://motus.org/data/tagDeployment?id=47570
https://motus.org/data/tagDeployment?id=47570
https://motus.org/data/tagDeployment?id=40610
https://motus.org/data/tagDeployment?id=51020
https://motus.org/data/tagDeployment?id=51007
https://motus.org/data/tagDeployment?id=56279
https://motus.org/data/tagDeployment?id=57956
https://motus.org/data/tagDeployment?id=58156
https://motus.org/data/tagDeployment?id=59070
https://motus.org/data/tagDeployment?id=55651
https://motus.org/data/tagDeployment?id=58411

Bicknell's 9/27/2024 | 7:42:18 UTC Norrie Point | 7/5/2023 Stowe, VT ID# 52234
Thrush
Wood 9/28/2024 | 8:45:15 UTC Norrie Point | 6/16/2024 | North ID# 55875
Thrush Monmouth,

ME
Wood 9/28/2024 | 2:59:35 UTC Norrie Point | 6/8/2024 Albany, NH ID# 55763
Thrush
Wood 9/29/2024 | 5:48:48 UTC Ramshorn 7/3/2024 Concord, NH ID# 56655
Thrush Marsh
American 10/1/2024 | 15:23:38 UTC | Piermont 4/23/2024 | Rochester, NH | ID# 54599
Kestrel Pier
(Northern)
American 10/5/2024 | 22:04:27 UTC | Piermont 4/17/2024 | Rochester, NH | ID# 54587
Kestrel Pier
(Northern)
American 10/9/2024 18:19:01 UTC | Piermont 7/2/2024 West ID# 56547
Kestrel Pier Boylston, MA
(Northern)

*Dark-eyed Junco (Slate-colored) ID# 48413 and Peregrine Falcon ID# 57956 time column in
the Appendix A is estimated to the nearest hour based on the tag deployment timeline.
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https://motus.org/data/tagDeployment?id=52234
https://motus.org/data/tagDeployment?id=55875
https://motus.org/data/tagDeployment?id=55763
https://motus.org/data/tagDeployment?id=56655
https://motus.org/data/tagDeployment?id=54599
https://motus.org/data/tagDeployment?id=54587
https://motus.org/data/tagDeployment?id=56547

Appendix B

Detection list for each station

Station: Ramshorn Marsh
Partner: Audubon NY/Scenic Hudson
Installation Date: 3/1/23

Species TagID
Wood Thrush 56655

Station: Norrie Point
Partner: HRNERR
Installation Date: 9/30/22

Species TaglID
Swainson's Thrush 42243
Hermit Thrush 40578
Purple Finch 38942
Swainson's Thrush 33329
Purple Martin 48045
Bank Swallow 46975
Chimney Swift 45275
Silver-haired Bat 48678
Bobolink 47615
Bobolink 47615
Ovenbird 45619
Black-throated Blue Warbler 49567
Rusty Blackbird 47610
White-throated Sparrow 45604

Yellow-rumped Warbler (Myrtle) 50939
Yellow-rumped Warbler (Myrtle) 50942
Dark-eyed Junco (Slate-colored) 48410

Dark-eyed Junco (Slate-colored) 48413
Dark-eyed Junco (Slate-colored) 48391
Peregrine Falcon 51319
American Robin 47558
American Robin 47570
Hermit Thrush 40610
Swainson's Thrush 51007
Bicknell's Thrush 52234
Wood Thrush 55763
Wood Thrush 55875

Station: Constitution Marsh
Partner: Audubon NY/NYS Parks
Installation Date: 11/10/22

Date Detected Date Tagged Location Tagged

9/29/2024 7/3/2024 Concord, NH

Date Detected Date Tagged Location Tagged

10/17/2022 8/23/2022  Senneville, Quebec, Canada

4/11/2023 7/21/2022  Shediac Parish, New Brunswick, Canada
5/10/2023 10/1/2022  Tadoussac, Quebec, Canada

5/17/2023 9/7/2022 L'Anse-aux-Amérindiens, Quebec, Canada
7/13/2023 6/21/2023 Kent, CT

7/18/2023 6/22/2023  Kahnawake, Quebec, Canada

8/17/2023 5/22/2023  La Tuque, Quebec, Canada

8/24/2023 7/23/2023  Capreol, Ontario, Canada

9/3/2023 6/20/2023 Liberty, NY

9/10/2023 6/20/2023 Liberty, NY

9/11/2023 3/4/2023 Font Hill, Jamaica

9/22/2023 6/22/2023  Woodstock, NH

10/14/2023 6/22/2023  Atkinson and Gilmanton Academy Grant, NH
10/23/2023 2/19/2023 Athens, GA

10/24/2023 10/6/2023  Sainte-Anne-de-Bellevue, Quebec, Canada
10/29/2023 10/10/2023 Sainte-Anne-de-Bellevue, Quebec, Canada
10/31/2023 7/21/2023 Florida, MA

11/1/2023 7/21/2023 Florida, MA

11/6/2023 7/20/2023  Adams, MA

3/16/2024 10/30/2023 New York, NY

4/1/2024 6/28/2023  Sackville, New Brunswick, Canada
4/9/2024 7/12/2023  Dorchester Parish, New Brunswick, Canada
4/10/2024 6/20/2023  Riverview, Nova Scotia, Canada

6/2/2024 10/12/2023 Havana, Cuba

9/27/2024 7/5/2023 Stowe, VT

9/28/2024 6/8/2024 Albany, NH

9/28/2024 6/16/2024 North Monmouth, ME
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Species

Bicknell's Thrush

Swainson's Thrush

Bicknell's Thrush

Bobolink

American Robin

Dark-eyed Junco (Slate-colored)

Station: Piermont Pier
Partner: LDEO
Installation Date: 12/7/23

Species

American Woodcock
American Woodcock
American Woodcock
American Woodcock
American Woodcock
American Woodcock
American Robin

Gray Catbird

American Kestrel (Northern)
Peregrine Falcon

Common Nighthawk
American Kestrel (Northern)
American Kestrel (Northern)
Bobolink

American Kestrel (Northern)
American Kestrel (Northern)
American Kestrel (Northern)

Tag ID
39696
33328
52237
47613
48023
48630

Tag ID
48952
48960
48960
48952
49016
49011
47570
51020
56279
57956
58156
59070
55651
58411
54599
54587
56547

Date Detected Date Tagged Location Tagged
Mare-du-Sault, Quebec, Canada
L'Anse-aux-Amérindiens, Quebec, Canada

5/13/2023
5/23/2023
9/26/2023
10/2/2023
10/11/2023
10/24/2023

Date Detected
12/17/2023
12/21/2023
2/16/2024
2/27/2024
2/27/2024
3/17/2024
4/9/2024
5/8/2024
8/1/2024
8/9/2024
8/29/2024
9/14/2024
9/17/2024
9/20/2024
10/1/2024
10/5/2024
10/9/2024

6/21/2022
9/7/2022
8/22/2023
6/20/2023
7/7/2023
7/28/2023

Date Tagged
4/17/2023
4/7/2023
4/7/2023
4/17/2023
5/10/2024
4/12/2023
7/12/2023
10/11/2023
6/24/2024
7/29/2024
8/2/2024
9/10/2024
6/10/2024
6/23/2024
4/23/2024
4/17/2024
7/2/2024

Stowe, VT

Liberty, NY

North Arlington, NJ
Washington, MA

Location Tagged
Exeter, Rl
Exeter, Rl
Exeter, RI
Exeter, RI
Charlestown, Rl
Charlestown, RI

Dorchester Parish, New Brunswick, Canada

North Arlington, NJ
Great Barrington, MA
New York, NY
Orrington, ME
Rochester, NH
Grafton, MA
Shelburne, VT
Rochester, NH
Rochester, NH

West Boylston, MA
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Appendix C

Detection list of each species by season

American Kestrel
(Northern)
Winter: 0
Spring: 0
Summer: 1
Fall: 5
Total: 6

Bicknell’s Thrush

Winter: O
Spring: 1
Summer: 0
Fall: 2
Total: 3

Common
Nighthawk
Winter: O
Spring: 0
Summer: 1
Fall: 0
Total: 1

American Robin

Winter: 0
Spring: 3
Summer: 0
Fall: 1
Total: 4

Black-throated Blue
Warbler

Winter: O

Spring: 0

Summer: 0

Fall: 1

Total: 1

Dark-eyed Junco
(Slate-colored)

Winter: 0

Spring: 0

Summer: 0

Fall: 3

Total: 3

American
Woodcock

Winter: 5

Spring: 1

Summer: 0

Fall: 0

Total:

1y

Bobolink

Winter: 0
Spring: 0
Summer: 0
Fall: 4
Total: 4

Gray Catbird

Winter: 0
Spring: 1
Summer: 0
Fall: 0
Total: 1

Bank Swallow

Winter: 0
Spring: 0
Summer: 1
Fall: 0
Total: 1

Chimney Swift

Winter: 0
Spring: 0
Summer: 1
Fall: O
Total: 1

Hermit Tush

Winter: 0
Spring: 0
Summer: 0
Fall: 2
Total: 2
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F A

Ovenbird
Winter: 0
Spring: 0
Summer: 0
Fall: 1

Total: 1

Rusty Blackbird
Winter: 0

Spring: 0

Summer: 0

Fall: 1
Total: 1

Yellow-rumped
Warbler
Winter: 0
Spring: 0
Summer: 0
Fall: 2
Total: 2

Peregrine Falcon
Winter: 0
Spring: 1
Summer: 0
Fall: 0
Total: 1

Swainson’s Thrush

Winter: 0
Spring: 2
Summer: 1
Fall: 1
Total: 4

.
Silver-hai

red Bat
Winter: O

Spring: 0

Summer: 1

Fall: O
Total: 1

Purple Finch
Winter: 0
Spring: 1
Summer: 0

Fall: 0

Total: 1

=

White-throate

Sparrow
Winter: 0
Spring: 0
Summer: 0
Fall: 1
Total: 1

d

Purple Martin
Winter: 0
Spring: 0
Summer: 1
Fall: 0
Total: 1

Wod Thrush

Winter: 0
Spring: 0
Summer: 0
Fall: 3
Total: 3

Photo Credits: Cornell Lab’s All About Birds and Carnegie Museum of Natural History
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