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1. EXECUTIVE SUMMARY
Top Threats to Brook Trout in New York State include high water temperature and access to
cool waters, habitat fragmentation due to roads, competition from non-native fish, and poor land
management. Our goal at the Ausable River Association is to conserve our native fish species
by addressing the top threats through a variety of conservation strategies. One problem is that
we don’'t know exactly where brook trout are and where they will persist, making it difficult to
prioritize conservation strategies. Our solution for this grant project was to use environmental
DNA to map the distribution of brook trout in the Ausable River Watershed and understand the
distribution of introduced trout species in the same waters. Our environmental DNA work gave
us a landscape level understanding of where trout live without capturing them. Genetic material
from fish and other wildlife is released through bodily fluids and is free flowing in the aquatic
environment for a brief period. We can capture that material by filtering stream water and
processing the samples using quantitative polymerase chain reaction (QPCR) in a genetics lab
to determine whether a particular fish was present or absent at the time of sampling. This
cutting-edge technique gives us a snapshot in time of where fish are and is particularly useful
for detecting rare species or species with small populations. Thanks to research like this in the
western US, we know that when genetic material is found at one site, that one or more fish are
present in the kilometer above that site. By sampling a stream at one-kilometer intervals, we can
create maps of fish presence and absence across the web of streams that make up our
watershed. This technical grant project awarded by Lake Champlain Basin Program in 2020,
enabled Ausable River Association scientists to explore and document the spatial distribution of
four different species of salmonid in the Ausable and Boquet River watersheds in New York
State. Over a two year period, we collected and filtered water from a network of over 150
kilometers of river and stream and found DNA evidence of brook trout, brown trout, rainbow
trout, and Atlantic salmon. Our project was split into two primary objectives.

First, we determined where native and introduced species of trout overlap on the landscape in
the Ausable River watershed. We collected and filtered 69 water samples in 2021 and 82
samples in 2022 on ~132 km of stream length. Brook trout DNA was found in 131 of 151
samples. Brown trout DNA was found in 17 samples and rainbow trout DNA was found in 28
samples. Several sub-watersheds of the Ausable River were confirmed to be populated with
brook trout only. This is valuable information that will be used to help us prioritize future
research and conservation activities in these areas, such as riparian and habitat restoration
projects and citizen science-based DNA collection for a deeper understanding of brook trout
genetic fitness in the face of climate change.

Our second objective was to test the efficacy of using environmental DNA to understand Atlantic
salmon spawning activities and success in the Boquet River watershed. We partnered with US
Fish and Wildlife Service and US Forest Service scientists to design and implement a
concurrent study that paired our eDNA data collection with their electrofishing surveys to
understand whether fry that were spawned the previous fall could be detected in the springtime.
We collected DNA at 105 sites across a ~20-kilometer study area in 2021 and 2022 and found
DNA from Atlantic salmon and brown trout throughout this watershed. We determined a) that
eDNA was sensitive enough to detect very small fry in a stream with no other life stages of
salmon, and b) that the influence of other life stages stocked in the river during the project
meant that a clear relationship between eDNA signal strength and number of captured salmon
fry could not be established.
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3. PROJECT SYNOPSIS
In this time of rapidly changing climate, it is projected that increasing water temperature and
altered stream flows will lead to shifts in the ranges of fish species distributions (Jones et al.
2012, Lane et al. 2014). The conservation of suitable fish habitat could help maintain trout and
salmon populations in the region (EBTJV 2011). Therefore, understanding native species
distribution is necessary for the long-term conservation of these species. Conservation research
projects that support native game and non-game fish species and their habitat advance the
Lake Champlain Basin Program goal for Healthy Ecosystems (LCBP 2022). Atlantic salmon and
brook trout are species of greatest conservation need in New York state (NYSDEC 2015) and
both species are major economic drivers for the regional angling economy. Effective
conservation and habitat protection efforts require precise information about species
distributions across broad spatial scales (LCBP OFA 11.D.1.b, OFA I1.D.1.c).

The Adirondack Park is considered one of few remaining population strongholds in the
northeastern US for brook trout (Salvelinus fontinalis; EBTJV 2005; Hudy et al. 2008), and the
Ausable River and Boquet River watersheds are modeled to sustain brook trout populations
under various temperature warming scenarios, (ICE ECOSHEDS 2020). While brook trout
should be present throughout the Ausable River watershed, extensive surveys of the entire
watershed have not been completed by NYS DEC since the mid-1990s (NYSDEC 2016).
Likewise, the extent of wild populations of introduced trout species (brown and rainbow trout)
into wild brook trout habitat is poorly understood.

At the Ausable River Association, we have been working on several projects to help conserve
and understand brook trout habitat, including biweekly stream water quality monitoring at 30
sites across the watershed, maintaining a network of 25 temperature loggers, connecting
fragmented stream habitats through culvert replacements at undersized road-stream crossings,
and riparian planting to increase stream shading and reduce water temperatures. However, to
truly help trout and salmon and inform this work, we need a reliable way of knowing where they
are and which habitats they are occupying. In 2017, the Ausable River Association turned to
eDNA to detect the presence and absence of native and non-native salmonids in portions of the
Ausable River and its tributaries. Environmental eDNA is less time consuming and expensive
than traditional sampling techniques which allowed us to cover more ground with our small team
of scientists. The first goal of this grant project was to expand upon that work to use eDNA to
create a salmonid distribution map of the Ausable River watershed (with focus on headwater
streams) that can help to prioritize the protection and restoration of streams that provide
important habitat to native brook trout, habitats that may be vital to the survival of this species
within its native range.

Beyond the Ausable River watershed, landlocked Atlantic salmon restoration has been a focus
of LCBP for many years. Throughout the Lake Champlain Basin, understanding the status of
recent restoration efforts is a priority. A 2015 dam removal on the Boquet River in Willsboro, NY
opened several miles of potential Atlantic salmon spawning habitat, but the extent to which this
new habitat is occupied could be better understood (Hill et al. 2019). Visual redd surveys
conducted by USFWS and university students every fall from 2016 to 2022 identify salmon
spawning both above and below the former dam site. The FWS usually return every spring to
look for fry emergence from redds using snorkeling or electrofishing surveys, which can be
especially time consuming. The second goal of this project was to test the efficacy of
environmental DNA sampling as a means of detecting fry emergence at identified redd sites on
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the North Branch Boquet River. For the Boquet River work, we partnered with US Fish and
Wildlife Service and US Forest Service scientists to design and implement a concurrent study
that paired our eDNA data collection with their electrofishing surveys to understand whether fry
that were spawned the previous fall could be detected in the springtime. They assisted with
study design and data analysis.

With support from LCBP in 2020 to 2023, we used eDNA sampling to detect the presence of
trout and salmon DNA in selected stream reaches in the Ausable and Boquet River watersheds
and are using the information to infer species distribution and inform future stream and habitat
restoration projects.

4. TASKS COMPLETED

Task 1. Developed QAPP. Ausable River Association scientists described quality assurance
procedures that maintained project performance. We convened a Project Advisory Committee to
steer the experimental design of our work, including partners from the New York State DEC
Region 5 Fisheries, US Fish and Wildlife Service Lake Champlain Office, US Forest Service, US
Geological Survey, members of the LCBP TAC, and university partners. The primary purpose of
the Project Advisory Committee (PAC) was to provide input and technical assistance on the
grant workplan and project quality assurance plan. Involvement included a meeting to review
and discuss our project workplan, (held 30 July 2020) technical assistance to develop/advise on
Quality Assurance Plan, a meeting to review QAPP, and pre-field season update meetings.

Objective 1: Determine trout distribution at 150 sites in the Ausable and Boquet River
Watersheds using environmental DNA (eDNA).

Tasks 2-3: Site prioritization and field season preparation

The 1-km eDNA sampling grid for the Adirondack Park was created by the USDA Forest
Service Rocky Mountain Research Station in 2018. This sampling interval has been shown to
have reasonable detection probabilities for population-level densities of salmonids in streams
(Wilcox et al. 2016) and allowed our sampling to be linked to the National Hydrography Dataset
(Version 2) and associated environmental metadata. All possible sample sites were identified in
the QAPP process, and sites were ranked by priority. The priority was given to sampling entire
sub-watersheds of the Ausable River with a focus on headwater and upland tributary systems
on public and private lands. Before the start of each field season, we worked with members of
the Project Advisory Committee to prioritize sampling sites. This task also included gathering
landowner permissions for sampling sites on private land and preparing a NYS DEC Temporary
Revocable Permit for research on state lands (TRP #3031). To prepare for the field season, we
worked in coordination with the USDA Forest Service National Genomics Center for Wildlife and
Fish Conservation (NGC) to prepare field sampling kits and equipment. To avoid confounding
factors such as additional and unnatural DNA fragments deposited into the system by trout
stocking on the day of eDNA sampling, we coordinated with State and County fish hatcheries
and the PAC on the timing of sample collection and ensure it did not overlap with stocking. Site
prioritization and field season preparation began after QAPP approval and continued through
June 2021 (Task 2), and field season preparation and site prioritization for 2022 took place in
April to June 2022 (Task 3).
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Tasks 4-5: eDNA Field Work

We followed a standardized field sampling protocol as described in Carim et al. (2016). Field
staff visited each site on foot and filtered 5 liters of stream water through a glass microfiber filter
with a peristaltic pump. We used a motorized pump on private and non-wilderness lands and a
hand-operated pump on wilderness lands or remote high elevation sites, per direction by
NYSDEC land managers. The water remained in the field and the filters were stored in
individual plastic bags with silica desiccant beads and transported to a freezer to await shipping.
All study sites in Objective 1 were visited only once.

Tasks 6-7: Lab Analysis

These tasks included all laboratory DNA extractions and quantitative PCR for 2021 and 2022
summer field sites. Samples were packed and shipped for lab analysis to the USDA Forest
Service National Genomics Center for Fish and Wildlife in Missoula, Montana. Samples were
analyzed for the presence or absence of brook trout, brown trout, and rainbow trout DNA using
gPCR assays described in Wilcox et al. (2013, 2016) and Carim et al. (2016), and in
accordance with the Standard Operating Procedure (SOP) described in our QAPP. Work on
Task 6 took place from July 2021 to November 2021, and Task 7 work occurred from July 2022
to January 2023.

Objective 2: Test the efficacy of eDNA sampling for detection of successful wild
reproduction of Atlantic salmon.

Tasks 8-9: Site determination and field season preparation

Before the start of each field season, we worked with the USFWS, NYSDEC, and members of
the Project Advisory Committee to select Atlantic salmon sampling sites for 2021 and 2022. In
June 2021, the US FWS Lake Champlain Fish & Wildlife Conservation Office did electrofishing
surveys at all 52 redd sites that were identified the previous November in the North Branch
Boquet River. The concurrent sampling plan determined by AsRA, USFWS, and USDA Forest
Service included starting a sampling reach 100m downstream of the redd and continuing 100m
upstream of the redd. When redds were within 100m of each other, the sampling reaches were
combined, and sampling started 100m downstream of the most downstream and continued until
100 m upstream of the most upstream redd of the reach. An eDNA sample was collected every
100m while paired electrofishing sampled 50m sites back-to-back the length of the entire reach.
In 2022, additional temporal sampling took place from April to June at one site and control sites
were chosen at locations without redds. Except for the temporal sampling, all sampling took
place in June after water temperatures reached temperatures associated with Atlantic salmon
fry emergence.

Tasks 10-11: eDNA Field Work

These tasks included a pre-field season update to Project Advisory Committee, and all field
sampling at selected sites for Atlantic salmon and sample handling and was completed in June
and July 2021 (Task 10) and June to July 2022 (Task 11). Field staff visited each site on foot
and filtered 5 liters of stream water through a glass microfiber filter with a peristaltic pump,
following field methods developed by Carim et al. (2016). We used a motorized pump on private
and non-wilderness lands and used a hand-operated pump on wilderness lands or remote high
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elevation sites. The water remained in the field and the filters were packaged in individual
plastic bags with silica desiccant beads and transported to a freezer to await shipping for lab
analysis.

Tasks 12-13: Lab Analysis

These tasks included DNA extractions and qPCR analysis for detection of Atlantic salmon DNA
for samples collected in 2021 and 2022. Samples were packed and shipped to the NGC for lab
analysis to detect Atlantic salmon and brown trout. Work on task 13 occurred from October
2021 to February 2022, and Task 14 work occurred June 2022 to January 2023.

Task 15: Quarterly and Final Reporting
Completed data review and analysis. Compiled and submitted quarterly progress reports, grant
invoices, and compiled results into final grant report.

5. METHODOLOGY
eDNA Field Sampling

Objective 1: The eDNAtlas was used to determine all potential sampling sites with the Ausable
River watershed while further prioritization was used to determine the actual sampling sites.
Priority was given to headwater streams that were likely to provide good brook trout habitat. The
accessibility of the sites and landowner permissions further narrowed down sites.

Obijective 2: For the Atlantic salmon portion of the project on Boquet River, the sampling
distance was every 100 meters. In 2021, duplicate eDNA samples were collected at 100-meter
intervals, starting at 100 meters below the most downstream redd location and continuing
throughout the sampling reach to 100 meters above the most upstream redd location. In 2022,
just one sample was collected at each 100-meter interval (no duplicate samples). Additional
eDNA samples were taken weekly at one site in 2022. Duplicate samples were taken once a
week starting on April 20" and continuing to June 8™. Environmental DNA samples were
collected immediately prior to the concurrent electrofishing sampling project by USFWS to
prevent possible contamination of the water by electrofishing sampling equipment.

For both objectives the sample collection method was the same. Field staff visited each site on
foot and filtered 5 liters of stream water through a glass microfiber filter with a peristaltic pump,
following field methods developed by Carim et al. (2016). The standardized field sample
collection protocol described all field considerations, processes, and additional steps to avoid
contamination. We used a motorized pump on private and non-wilderness lands and a hand-
operated pump on wilderness lands or remote high elevation sites. Up to 3 filters were used per
site to filter the 5 liters of water. The water remained in the field and the filter was stored in
plastic bag with silica desiccant beads and transported to a freezer to await shipping.

eDNA Lab Analysis

Once the samples arrived at the National Genomics Center (NGC), the filter papers were cut in
half. One half of the filter is archived at -20 °C for future analyses. DNA was extracted from the
other half filter in a dedicated laboratory space as described in the SOP (see LCBP grant
QAPP, Appendix B). Extracted DNA was analyzed using gPCR assays validated for the
detection of brook trout, brown trout, and rainbow trout using qPCR assays described in Wilcox
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et al. (2013, 2016) and Carim et al. (2016). Each eDNA sample was analyzed in triplicate (run in
three PCR plate wells). Environmental DNA results can be interpreted in two ways. First,
presence (detection) or absence (non-detection) is determined by amplification of the sample.
Any environmental sample in which at least one gPCR replicate results in linear amplification
(as determined by expert technician judgement) prior to 45 cycles of PCR, is reported as a
detection or presence. Then, we estimated the concentration of eDNA in the original sample
(per liter) via extrapolation from the number of (DNA) copies per gPCR reaction. This number
can only be calculated if a standard curve is also calculated in the same qPCR plate run. The
critical threshold (Ct) value (the cycle that the sample passes the detection threshold) of the
sample is compared to the standard curve calculated for that plate to determine the (DNA)
copies per reaction. Quantitative PCR components and conditions, inhibition testing, and gPCR
interpretative rules were described in the SOP (see QAPP Appendix B).

USFWS Geomorphic Analysis

As part of their electrofishing surveys, the USFWS team collected discharge and physical
habitat data to use in correlation with fish survey results. Since this data is used within this
report to illustrate our eDNA results, we include a brief mention of USFWS methods. In 2021,
discharge was estimated (see Rantz et al. 1982 for methods) just downstream of the most
downstream eDNA sampling location for each sampling reach using a flowmeter. In 2022,
discharge was estimated using the gage station on the main stem Boquet River. Sampling
occurred between May 25th and June 30th, 2021, and between June 9™ and June 30", 2022.
Wetted widths, conductivity, flows, and temperature were taken at the most downstream site of
each sampling reach.

Control 2021: Spruce Mill Brook

To determine whether we could detect eDNA from the fry life stage of Atlantic salmon, we
visited a site on Spruce Mill Brook, a tributary to the North Branch Bouquet River, where
USFWS were certain no other life stages of salmon were present. In the spring of 2021, 3,000
Atlantic salmon fry were stocked by the New York State Department of Environmental
Conservation (NYSDEC) and USFWS as part of a basin-wide restoration effort. The stocking
site furthest upstream was selected as a control because we expected that the fry stocked in the
previous month would still be present, that dispersal would be minimal at that young age, and
were sure that there were no Atlantic salmon of any life stage upstream of this site. Duplicate
eDNA samples were collected every 50 meters from 100 meters downstream of the stocking
location to 100 meters upstream of the stocking location. This portion of the project was planned
by PAC members and funded directly by USFWS, and as such the methods not included in the
QAPP for this project. Since this data is used within this report to illustrate our eDNA results, we
include a brief mention of methods.

Control Sites 2022

Because Atlantic salmon smolt were going to be stocked in the North Branch Boquet River prior
to fry emergence and our sampling, we worked with USFWS and PAC members to choose six
control sites in 2022 to help determine the background eDNA signal present in the river from
stocked smolt. The sites that were chosen were several kilometers downstream of any redds
observed in fall 2021. Each control site was 100m long and an eDNA sample was taken at the
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bottom and top of each site. The data from these sites allowed us to understand the background
signal of eDNA from non-fry life stages in the river.

eDNA Lab Analysis

Once the samples arrived at the National Genomics Center (NGC), the filter papers were cut in
half. One half of the filter was archived at -20 °C for future analyses. DNA was extracted from
the other half filter in a dedicated laboratory space as described in the SOP (see LCBP grant
QAPP, Appendix B). Extracted DNA was analyzed using gPCR assays validated for the
detection of Atlantic salmon (Atkinson et al. 2018; revalidated with local tissue samples by John
Kronenberger). Each eDNA sample was analyzed in triplicate (run in three PCR plate wells).
Environmental DNA results can be interpreted in two ways. First, presence (detection) or
absence (non-detection) was determined by amplification of the sample. Any environmental
sample in which at least one qPCR replicate results in linear amplification (as determined by
expert technician judgement) prior to 45 cycles of PCR, was reported as a detection or
presence. Then, we can estimate the concentration of eDNA in the original sample (per liter) via
extrapolation from the number of (DNA) copies per gPCR reaction. This number can only be
calculated if a standard curve is also calculated in the same qPCR plate run. The critical
threshold (Ct) value (the cycle that the sample passes the detection threshold) of the sample is
compared to the standard curve calculated for that plate to determine the (DNA) copies per
reaction. Quantitative PCR components and conditions, inhibition testing, and gPCR
interpretative rules are described in the SOP (see QAPP Appendix B).

6. QUALITY ASSURANCE TASKS COMPLETED
All quality assurance tasks were completed as outlined in the QAPP. We held a site visit with
LCBP staff on August 24, 2021, where our project was determined to be in compliance with our
QAPP. We submitted a subsequent update to the QAPP that clarified a 100m sampling interval
for objective 2 and that the USFWS was using electrofishing instead of snorkeling in their
portion of the work (not grant funded). The update was approved on September 3, 2021. The
Project Manager reviewed data throughout the grant award period for acceptability of quality
control measures and accuracy of the results. The Project Manager provided final approval
before data were entered into the database of verified results. The National Genomics Center
(NGC) who generated analytical data for this project held the primary responsibility for data
correctness and completeness. It was their responsibility to verify that a) best laboratory
practices were stringently observed, b) that instruments were calibrated, and c) that all
experiments were performed correctly. Results met pre-established criteria as established within
their SOP. None of our data was deemed unacceptable due to quality issues — as determined
by the NGC scientist team in accordance with their laboratory SOP. None of our DNA presence
results were unexpected. Quality control measures were taken throughout both field seasons
and, in the lab, to identify potential contamination throughout the process. These included field
blanks consisting of clean lab water what was filtered in the field to ensure no contamination
occurred, and laboratory blanks within the gPCR wells to detect cross contamination among
wells in the PCR plate runs. Invasive species spread prevention measures were in place
throughout the project period. Chest waders were used to collect field samples in deep waters
or during cold weather sampling. In a few cases, canoes were also used for collecting samples.
All waders, boots, sampling pumps and hoses, and boats were visually inspected for the
presence of aquatic invasive species before leaving or entering each waterbody, and when
available, processed through a decontamination station.
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7. DELIVERABLES COMPLETED AND RESULTS

Objective 1: Determine trout distribution at 150 sites in the Ausable and Boquet River
Watersheds using environmental DNA (eDNA).

Sampling sites were determined in tasks 2 and 3 for 2021 and 2022. Landowner permissions
were collected for all sites. When landowners were unable to be contacted, we chose different
sites. In 2021 we sampled 69 sites and in 2022 we collected 82 samples. During the project
period, we collected a total of 151 samples within 49 streams across the Ausable River
watershed. Brook trout DNA was detected in 131 samples across 42 unique streams. Figure 1
shows a map of all sites sampled in 2021-2022 in the Ausable River watershed as part of
Objective 1 and whether our focal species, brook trout was detected at each site.

Figure 2 shows the same map with geographic distribution of the two introduced trout species,
brown trout and rainbow trout. Brown trout DNA was detected in 17 samples across 4 streams;
rainbow trout DNA was detected in 28 samples across 5 streams. When brown trout and
rainbow trout DNA were detected, they were sympatric with brook trout.

The results of our environmental DNA sampling shows broad distribution of Brook Trout in
headwaters and tributaries of Ausable River. In fact, a few of the sub-watersheds of the Ausable

River contain only 2 A R e SR ik 1 I R
brook trout for e h -~ Z R T £ Wt ;_I
extended distances. - " : 3 AR+ T, S

For example, in the
Johns Brook Valley
sub-watershed, a
headwater system of
the East Branch
Ausable River, we
detected only brook
trout DNA for over 12
kilometers, suggesting
a large, intact
population. In the
upper Chubb River
sub-watershed, a
headwater system of
the West Branch
Ausable River, we
again detected only
brook trout DNA for 12
kilometers. Both sub-
watersheds are
highlighted in Figure 3.
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Figure 1. Brook Trout eDNA detections across the Ausable River watershed from 2021 and 2022. Positive (green)
and negative (red) eDNA detections for Brook Trout.
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eDNA Detections
?® Brown Trout

? Rainbow Trout

?® Both
? Neither

Figure 2. Brown trout and rainbow trout eDNA detections across the Ausable River watershed from 2021 and 2022.
eDNA detections for Brown trout (brown) and rainbow trout (pink) are included, as well as where both species were
detected (green), or not detected at all (grey).
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Brook Trout eDNA
Detections
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Dry or Mot
Sampled

Figure 3. Detail of Chubb River sub-watershed (left) and Johns Brook sub-watershed (right), including positive
(green) and negative (red) eDNA detections for Brook Trout. Dashed green line indicates assumed presence of brook

trout upstream of sampling points; we assume Brook Trout presence within 1 kilometer of stream length above
sampling points.

Objective 2: Test the efficacy of eDNA sampling for detection of successful wild
reproduction of Atlantic salmon.

We learned that it is possible for the eDNA methods used in this grant project to detect DNA
from Atlantic salmon fry during the separately funded mini-project in 2021 on Spruce Mill Brook.
Atlantic salmon DNA was detected at the sampling sites 100 meters downstream, 50 meters
downstream, and at the fry stocking site (0 m). DNA were not detected upstream of the stocking
location (Figure 4). The eDNA concentration increased from the stocking location to the most
downstream site. Similarly, fry were only detected between 100 meters downstream of the
stocking location to 50 meters upstream of the stocking location (Figure 5). Relative
abundances were low 100 meters to 50 meters downstream of the release location, were
highest at 50 meters to 0 meters downstream of the release location, with moderate density at
the release location to 50 meters upstream of the release location. eDNA was not detected at
the most upstream sites where fry were not detected; however, concentrations appeared
concurrently with the appearance of Atlantic salmon fry. Environmental DNA concentrations also
increased cumulatively downstream in relation to fry relative abundance. There was a strong
linear relationship between measured eDNA concentration at a site and the cumulative relative
abundance of fry upstream of that site (y = 2926.13x - 16.06, R2 = 0.96, p < 0.01; Figure 5).
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Figure 4. Relative abundance of landlocked Atlantic salmon (top plot) and environmental DNA (bottom plot) collected

in Spruce Mill Brook, NY. Three-thousand fry were released in the spring of 2021. Atlantic salmon and water samples
were collected every 50 meters from 100m downstream to 100m upstream of the furthest upstream release location.
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Figure 5. Relationship between cumulative relative concentration of Atlantic salmon DNA and relative abundance of

Atlantic salmon fry in Spruce Mill Brook, NY. Cumulative concentration of eDNA was calculated by summing
concentrations of a given site with all sites measured upstream of the given site.
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In 2021, we collected eDNA samples at 53 sites within 11 reaches in the North Branch Boquet
River on Task 10. Atlantic salmon DNA was detected at every site in 2021. In 2022, we
collected a weekly eDNA sample at one site for a total of 8 weeks. We then sampled an
additional 52 sites within 6 control reaches and 8 sampling reaches (Task 11). All samples had
positive detections of Atlantic salmon DNA except for two sites (one control, one sampling).
Figure 5 shows Atlantic salmon and brown trout eDNA detections across the North Branch
Boquet River watershed in 2021. Reaches were determined by Atlantic salmon redds as
observed in 2020 and 2021 fall redd surveys (Figure 7).

eDNA Detections
? Brown Trout

? Atlantic Salmon

? Both

* Neither

z

Figure 6. Atlantic salmon and brown trout eDNA detections across the North Branch Boquet River watershed in 2021.
Inset shows the location of sampling sites within the larger Boquet River watershed.
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Figure 7. Distribution of landlocked Atlantic salmon redds found in the North Branch of the Boquet River in
the fall of 2021. Red dots denote redds located during the survey.

8. CONCLUSIONS

Since 2017, AsRA's scientists have been using environmental DNA to answer questions about
trout distribution and habitat use. This grant project has allowed us to see where brook trout are
distributed in the headwaters of the East and West Branch Ausable Rivers and throughout the
Chubb River.

The use of environmental DNA to research Atlantic salmon with funding from LCBP has led to
an exciting partnership with the U.S. Fish and Wildlife Service (USFWS). In 2021, we traversed
20 miles of the North Branch Boquet River to map Atlantic salmon and brown trout distribution
together with their staff scientists. While our primary research objective was to determine
whether eDNA is an effective tool for tracking salmon spawning success, we're also helping
USFWS to assess spawning success of Atlantic salmon and, therefore, the overall success of
restoration efforts in the Boquet River. The LCBP grant funding this research helped form a
strategic partnership and the sharing of technical expertise between AsRA, the U.S. Forest
Service, and the USFWS has been extremely beneficial. The grant also helped bring scientific
advisors to the table from New York State Department of Environmental Conservation
(NYSDEC), The U. S. Geological Survey (USGS), and Paul Smith's College.

The control on Spruce Mill Brook in 2021 proved that eDNA is sensitive enough to detect the
presence of Atlantic salmon fry. The results on Spruce Mill Brook are promising in several ways.
This sampling reach was the only reach where there were sites with negative detections of
Atlantic salmon. These negative detections occurred upstream of the fry stocking location where
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no salmon were expected. This indicated that there was not contamination during sampling.
Because there were no other life stages of Atlantic salmon present in Spruce Mill Brook, this
reach provided an example of the pattern of increasing eDNA concentrations of salmon fry
downstream of a stocking location or redd. Sampling on a fine scale (every 50 meters) showed
an increase in eDNA concentration going downstream with the highest concentration 100
meters below the stocking location. Electrofishing detected the highest relative abundance of
salmon 50 meters upstream of the highest eDNA concentration. This confirmed that the
sampling plan of initiating eDNA collection 100 meters downstream of the redds for eDNA
sampling was effective at representing the fish abundance around the redds.

Because other life stages of Atlantic salmon were present throughout sampling, we got positive
detections of Atlantic salmon DNA in every sample in 2021. This made it difficult to determine
whether eDNA is an effective tool in detecting successful redds. After further analysis of the
concentrations of DNA in each sample, we believed that with another year of data with
additional control sites we might have been able to parse out the signal of the stocked smolt.
After we received the results from our eDNA sampling in 2022 with no significant patterns in
eDNA concentrations in samples where fry were captured through USFWS electrofishing, we
determined that while eDNA is able to detect Atlantic salmon fry, it is not the right tool for
detecting successful reproduction of Atlantic salmon when other life stages are present.

Environmental DNA shows broad distribution of brook trout in headwaters and tributaries of
Ausable River. With support from LCBP in 2020 to 2023, we used eDNA sampling to detect the
presence of trout DNA in selected stream reaches in the Ausable River watershed and will
continue using the information to infer species distribution and inform future stream and habitat
restoration projects. Already, we are looking towards prioritization of landowner-assisted riparian
planting projects on the banks of the streams in our most protected sub-watersheds of Johns
Brook and the Chubb River. Several habitat restoration projects were also pushed up the priority
list for these areas. We hope to partner with Adirondack Land Trust to help identify additional
parcels for conservation on and near these brooks. Further, we are considering a citizen
science project to collect fin clips from fish on several streams so that we can look deeper at the
genetic diversity of the wild brook trout and understand their chances for adapting to a warmer
and more variable climate.

Possible future work includes comparing Brook Trout DNA presence to stream temperature
data, habitat modeling, and climate modeling to help prioritize sites for conservation and habitat
improvement, inform DEC trout stream management, and promote stream stewardship by
private landowners. Expanding sampling locations, sampling seasonally, and repeating surveys
at 5-year intervals would increase our understanding of brook trout presence and persistence
into the future within the Ausable River watershed.
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Appended Documents:

Appendix | — Acronyms

Appendix Il — Aquatic eDNA Atlas

Appendix Il — Website Blog

Appendix IV — Printed Newsletter Article

Appendix V — Social Media and Email Newsletter Articles

Photos: Selected photos will be emailed to project manager.

Electronic Data: We will provide the eDNA data from 2021 and 2022 on both objectives as
one excel document emailed to our project officer with this report.

APPENDIX Il

List of Acronyms
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AsRA — Ausable River Association
LCBP — Lake Champlain Basin Program

gPCR - quantitative polymerase chain reaction

eDNA — environmental DNA

USFS - United States Department of Agriculture Forest Service

USFWS — United States Fish and Wildlife Service

NYSDEC, DEC — New York State Department of Environmental Conservation

NGC — National Genomics Center for Fish and Wildlife Conservation

APPENDIX Il

Aquatic eDNA Atlas
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A link to the US Forest Service Aquatic eDNA Atlas, where our results are publicly
available:https://usfs.maps.arcgis.com/apps/webappviewer/index.html?id=62aadbb170744ff
881fb742ddedecfbc
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Website Blog
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A blog sharing our eDNA work with the community can be found here.
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APPENDIX V
Print Newsletter Article

Page 24 of 29


https://www.ausableriver.org/blog/day-life-field-scientist-looking-fish-cup-water

RAPID DETECTION OF ATLANTIC SALMON AND TROUT IN THE
BOQUET AND AUSABLE RIVERS USING ENVIRONMENTAL DNA

An article about our ongoing eDNA work throughout the Ausable River watershed was featured
in our 2022 printed newsletter that was shared with our members and other community

members.

Brook Trout: A Sentinel Species If Ever There Was One

by Carrianne Pershyn

Sleek and fast, black and purple, a pattern of mottled
sunshine across their backs, the anly native stream-
dwelling trout, brook trout thrive in cold mountain
streams that rush over boulders and form deep pools
and cascades. In pre-Columbian times, for millions of
years, they inhabited every river, stream, and pond

in eastern North America. As the continental glaciers
expanded and receded, brook trout followed, from
the spine of the Appalachians to Mew England, New
York, and Canada. Surviving in only the coldest and
cleanest waters, brook trout are true indicators of
watershed health, When excellent water quality
abounds, brook trout populations thrive, When their
populations are in decline, it's an early warning sign
that the whaole ecosystem could be at risk.

As white settlement spread across the Eastern

U.5, and the land was manipulated for agriculture
and the mining and lumber industries, brook trout
populations diminished from the resulting siltation
and runoff, pollutants, and loss of stream shading.

10

When rivers were harnessed for log drives, used to
power mills and factories and to irrigate crops,
brook trout all but disappeared from major rivers
and large streams.

Despite the move away from intensive logging and
mining, brook trout continwe to face human-induced
threats. In the Northeast, these include sediment
and higher water temperatures stemming from land
use and climate change, habitat fragmentation from
dams and culverts, and competition frem exotic
species such as smallmouth bass and non-native
trout, Maintaining resilience for brook trout in the
face of climate change requires densely forested
streams that cool water temperatures, adjacent
lards with litthe nutrient or pollutant runaoff, and
intact riparian zones that minimize erosion. Many
parts of the Ausable River watershed have intact
brook trout populations and a high probability that
this species will survive in the face of increased
summer temperatures over the coming decades.

AUSABLE RIVER Association
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5o, protecting and enhancing habitats on and near
waterways is paramount for brook trout survival in
the region,

State and federal agencies across the native range of
brook trout have identified management priorities
for this species, including protection of intact
populations, collecting finer scale distribution

data, improving water quality, reducing habitat
fragmentation, and building partnerships for
research and conservation., At the Ausable River
Association, our riparian and bank restoration
projects help revegetate stream banks and lower
water temperatures. Habitat fragmentation here is
caused by impassable road crossing structures; we
have been working since 2014 to reconnect streams
in the watershed by replacing undersized stream
crossings with climate-ready culverts, And since 2017,
we have been taking steps to understand the current
status of brook trout in the watershed. Our long-term
goal, working with a variety of researchers, fishing
guides, and river lovers, is to understand, predict, and
conserve the future of the brook trout of our Ausable

mountain streams. Over the past six years, we have
been collecting data on trout distribution across
the watershed using environmental DNA, We are
particularly interested in understanding the spatial
distribution of fish across tributary streams and the
river itself.

As an alternative to employing traditional fisheries
surveys, we filter water from sites every kilometer
from the mouth of a stream to its headwaters to

loak for environmental DNA, small fragments of

DNA from shed skin cells or waste generated by fish
swimming around in the stream. There are enough
DNA fragments floating through the stream for us to
capture them in a five-liter sample. We filter the water
using a vacuum pump and then take the filter back
to a genetics lab. There, we run the samples through
several stages of processing to extract DNA from the
filters and then use a process called PCR (polymerase
chain reaction), which allows us to identify the
specific DNA fragments from individual species we
are looking for (much as COVID tests are run). We use
the data to create a heat map of species presence

Toddy, the Ardalile walesbed i hore b Lhree dpecied of Irool ! are aclively Mifed by cagles. Thede bacinde Brows trowl, ralnbow trauf, ead bicok
Erol. The Grad hweo aré Aol meinee bo New Yok State and weve idrodvosd by Tihery monogers i the 18808 Bath ficwe bedn stocked hind swir simce dad ane
prized by englers for their aggressiveness and for the trophy sires that they con grow o after @ summer i bhe Ausable. Occosionally, dn the river, maore offen
in i Eribwihovy Strearnms, an orpber will oodoh o ek coloned troul will wibreal red, whire, and bigck fins and' red spods surrosnded By Bl holes, Thede ane
Brook trout - one of twe notive stream-owelling salmoenids in the rortferstom United Siotes
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and absence and show the overlap among species
in each strearm.

QOwer the course of the 2021 and 2022 field seasons,
we traveled to over 250 sampling sites across the
Ausable and Boquet watersheds to filter water for
eDNA. We're searching for evidence of brook trout,
Atlantic salmaon, rainbow trout, and brown trout in
our cups of water. A technical research grant from

the Lake Champlain Basin Program made this project
possible and is helping us understand the current fish
distribution in areas that are expected to continue
supporting roul populations in a warming climate.
By using eDNA to understand the current distribution
of brook trout in these streams, we can understand
just how important the habitat is and prioritize future
conservation and stream restoration efforts in the
Ausable River watershed.

Though the scars of historic land use are still
apparent on the landscape in the Ausable River
watershed, the combination of time and stewardship
is helping to restore these habitats and ecosystems
to a resilient and robust state. While the headwater
streams where brook trout thrive are mostly
protected, our patchwork of public and private
lands across the river's lower reaches have a grand
rale to play in the conservation and restoration of
this sentinel species. The work of the Ausable River
Association, and stewardship by you on your lands,
helps to build better habitats for all the wildlife
species that call the Ausable home.

Brook Trout eDNA

While we await the results of our 2022
field wark, we are warking to create
detailed maps of the distributions

of these fish species using data

from previous years. These data are
already being used by the Ausable
River Association to prioritize stream
reaches for future restoration, tree
planting, and fish passage projects. In
addition to searching for trout in the
Ausable, we have expanded this work
to include studies on Atlantic salman
spawning and restoration in the Boguet
River and all rivers that flow into the
Mew York shore of Lake Champlain.
This work continues to grow through
partnerships with researchers at the
U.S. Fish and Wildlife Service and the
U.5. Forest Service. We are excited to
continue applying cutting-edge science
to the conservation of our freshwater
ecosystems in the Adirondacks and the
Lake Champlain basin.
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APPENDIX VI

Social Media and Email Newsletter Articles

A couple posts from social media about our eDNA work as an excerpt from one of our weekly e-
newsletters. A link to a video about Ausable River Association with footage on eDNA data field collection.

<, Ausable River Association
Wt Published by Ausable Biver - Warch 7 s TE3EW . gy

In Februsry, Blodiversity Research Manager Carrisnng Persbyn and
Resaarch Asscciate Liz Metzger presented our amdonmental DS
[eDNA) work at two regional conferences. Liz and Carrie have spent
misch of 1he past few summers traversing the watershed collecting
sainpled far this project Th work hes besn wall nesehed, We leak
foraard to sharing it with you this spring!
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https://www.youtube.com/watch?v=gdiu1SN9WTs
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