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ABSTRACT

Wringe, B.F., Jeffery, N.W., LeBlanc, F., Steeves, R., Moreau, D.T.R., Raab, D., Hardie, D.,
Gagne, N. 2023. The use of freshwater environmental DNA (eDNA) for rapid and cost
effective detection of native and non-native salmonid species in Cape Breton. Can.
Tech. Rep. Fish. Aquat. Sci. 3527: vii + 28 p.

The recovery of endangered Atlantic Salmon (Salmo salar) populations is hampered by multiple
stressors, including competition with non-native salmonids. Native Atlantic Salmon of the
Eastern Cape Breton Designatable Unit (DU) face competition from introduced Brown Trout
(Salmo trutta) and introduced and aquaculture escapee Rainbow Trout (Oncorhynchus mykiss).
The degree to which this competition impacts the DU as a whole largely depends on the extent
of the spatial and temporal co-occurrence of salmon populations with either, or both, non-native
trout species. To refine our understanding of the overlap between Eastern Cape Breton Atlantic
Salmon and introduced Brown and Rainbow trout, we undertook a survey of rivers using
environmental DNA (eDNA).

The utility of eDNA for the detection of native and introduced species has been well proven.
Rivers were selected for geographic coverage of Bras d’Or Lake and based on current or
historic presence of Atlantic Salmon, Rainbow, and Brown trout. Atlantic Salmon DNA was
detected in 11 of 15 rivers sampled. Brown Trout DNA was detected in 10 rivers, and co-
occurred with Atlantic Salmon in eight of these. Rainbow Trout DNA was detected in two
sampled rivers, and co-occurred with both Brown Trout and Atlantic Salmon DNA in both sites.
These results suggest that co-occurrence of Atlantic Salmon with introduced salmonid
competitors may be widespread, and thus could have implications for the recovery of Eastern
Cape Breton Designatable Unit Atlantic Salmon.
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RESUME

Wringe, B.F., Jeffery, N.W., LeBlanc, F., Steeves, R., Moreau, D.T.R., Raab, D., Hardie, D.,
Gagne, N. 2023. The use of freshwater environmental DNA (eDNA) for rapid and cost
effective detection of native and non-native salmonid species in Cape Breton. Can.
Tech. Rep. Fish. Aquat. Sci. 3527: vii + 28 p.

Le rétablissement des populations de saumon atlantique (Salmo salar) en voie de disparition
est entravé par de multiples facteurs de stress, hotamment la concurrence avec des salmonidés
non indigénes. Le saumon atlantique indigéne de I'unité désignable (UD) de I'est du Cap-Breton
fait face a la concurrence de la truite brune (Salmo trutta) introduite et de la truite arc-en-ciel
(Oncorhynchus mykiss) introduite et échappée de l'aquaculture. Le degré d'impact de cette
compétition sur I'UD dans son ensemble dépend en grande partie de I'étendue de la
cooccurrence spatiale et temporelle des populations de saumon avec l'une ou l'autre, ou les
deux, des espéces de truites non indigénes. Pour affiner notre compréhension du
chevauchement entre le saumon atlantique de I'est du Cap-Breton et les truites brunes et arc-
en-ciel introduites, nous avons entrepris une étude des riviéres a l'aide de I'ADN
environnemental (ADNe).

L'utilité de I'ADNe pour la détection d'espéces indigénes et introduites a été bien prouvée. Les
rivieres ont été sélectionnées en fonction de la couverture géographique du lac Bras d'Or et en
fonction de la présence actuelle ou historique du saumon atlantique, de la truite arc-en-ciel et
de la truite brune. L'ADN du saumon atlantique a été détecté dans 11 des 15 rivieres
échantillonnées. L'ADN de la truite brune a été détecté dans 10 rivieres et était concomitant
avec le saumon de I'Atlantique dans huit d'entre elles. L'ADN de la truite arc-en-ciel a été
détecté dans deux rivieres échantillonnées et était concomitant avec I'ADN de la truite brune et
du saumon de I'Atlantique dans les deux sites. Ces résultats suggérent que la cooccurrence du
saumon atlantique avec des concurrents salmonidés introduits pourrait étre généralisée et
pourrait donc avoir des répercussions sur le rétablissement du saumon atlantique de l'unité
désignable de I'est du Cap-Breton.
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INTRODUCTION

The competitive impacts of non-native species on local populations can be greatest when
species are ecologically similar, especially when the non-native species is more aggressive
(Houde et al. 2016; Sanches et al. 2012). Introduced species are often successful in a new
environment due to the release from natural constraints, such as predators and parasites found
in their native range (Mills et al. 2004). Interspecific competition with native species for food,
habitat, nesting grounds, or other resources can lead to habitat partitioning or potential local
extinction of native fishes (Hearn and Kynard 1986). In such cases, the non-native species may
be better at acquiring resources, displace the native species from optimal microhabitats, and
reduce growth and performance of the native species. In cases where the native species is
already at low abundance (e.g. species at risk), competition with non-native or invasive species
may impede the recovery of the native species. Some of the best studied examples of this
include species of salmonids, many of which now co-occur because of widespread introductions
(Fausch 1988). For instance, the introduction of Rainbow Trout (Oncorhynchus mykiss) to rivers
in eastern Canada not only led to direct competition between Rainbow Trout and Atlantic
Salmon (Salmo salar), but also increased niche overlap between indigenous Brook Trout
(Salvelinus fontinalis) and Atlantic Salmon, potentially contributing to salmon population
declines (Thibault and Dodson 2013).

Wild populations of Atlantic Salmon have experienced drastic declines in the North Atlantic over
the past several decades (Lehnert et al. 2019; Parrish et al. 1998). These declines are
postulated to be driven by numerous and non-mutually exclusive factors, including high at-sea
mortality from commercial and illegal fishing, predation, climate change impacts, and intra- and
interspecific competition with aquaculture escapees and non-native species (Dadswell et al.
2022). In Nova Scotia, the Eastern Cape Breton (ECB) Designatable Unit (DU) of Atlantic
Salmon is assessed by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) as Endangered (COSEWIC 2010), and is currently under review for listing under
the Species at Risk Act. Within the area where this DU is found, Brown Trout (Salmo trutta) and
Rainbow Trout are intentionally stocked to enhance sport fisheries, and Rainbow Trout are
further introduced to the wild, primarily in the Bras d’Or Lakes, through escapes from
aquaculture. The acidic conditions of rivers in mainland Nova Scotia may prevent acid-sensitive
Rainbow Trout from successfully reproducing; however, Rainbow Trout are more common in the
Bras d’Or lakes watersheds where they are farmed and can reproduce in the wild (Madden et al.
2010). Feral populations of Brown (Robichaud-LeBlanc and Amiro 2004) and Rainbow trout
(Madden et al. 2010) have been documented in rivers of ECB, including a number that enter
Bras d'Or Lake. Competition with non-native salmonid juveniles can impact the native Atlantic
Salmon populations. This has led to interaction and competition with non-native salmonids
being identified as threats to the recovery of wild populations in the Eastern Cape Breton DU
Recovery Potential Assessment (DFO 2013).

As juveniles in freshwater, Rainbow Trout and Atlantic Salmon live in sympatry in some regions
and tend to occupy similar microhabitats (Hearn and Kynard 1986). Salmonids are generally
territorial while developing in streams; however, Rainbow Trout juveniles are generally more
aggressive than Atlantic Salmon, outcompete them, and displace salmon juveniles to
suboptimal microhabitats, resulting in reduced performance and fitness (Houde et al. 2016).
Similarly, Atlantic Salmon and Brown Trout show considerable spatial niche overlap (Armstrong
et al. 2003; Heggenes et al. 1999), albeit potentially less so than salmon and Rainbow Trout
(Heggenes and Dokk 2001). Brown Trout also outcompete Atlantic Salmon, as indicated by
Brown Trout having greater survival and growth when the two species are in competition
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(Houde et al. 2017). As such, co-occurrence with Rainbow and/or Brown Trout has the potential
to impact Atlantic Salmon populations, and where salmon populations are already at low levels,
may impede their recovery (DFO 2013).

Assessing the distribution of Atlantic Salmon, Rainbow and Brown trout and determining their
co-occurrence is a key first step in understanding the potential impact of non-native salmonids
on ECB salmon. Traditionally, salmonids are surveyed in ECB using electrofishing for juveniles
or swim-through counts for adults, processes that are both time and labour intensive. Recent
advances have brought to the forefront environmental DNA (eDNA) for the detection of invasive
species (LeBlanc et al. 2020). Every animal sheds DNA in the environment, which contains
species-specific sequences, and the collection of this DNA and molecular detection using
guantitative PCR (PCR) and/or DNA metabarcoding is a relatively non-invasive, sensitive and
cost-efficient approach, from which a species’ presence can be inferred (Biggs et al. 2015;
Jerde 2021; Sigsgaard et al. 2015; Wood et al. 2021). Where population estimates are not
required, the collection of eDNA (water) samples is faster and less-invasive than electrofishing,
and thus more locations can be surveyed in a given amount of time. Species detection by eDNA
surveys have been shown to have high congruence with traditional capture-based survey
methods, however the overlap in the species detected is not perfect (He et al. 2022). eDNA can
be more sensitive and suggest the presence of more species than capture based survey
methods — including electrofishing (Jerde 2021) — in fresh (Shaw et al. 2016) and saltwater (He
et al. 2022). However, the ability to detect single or small numbers of individuals using eDNA
can be lower than with electrofishing (Penaluna et al. 2021), and care is required during study
and marker design (Shaw et al. 2016).

The aims of this study were two-fold: first to utilize eDNA to rapidly determine the presence of
Atlantic Salmon, Rainbow Trout, and Brown Trout; and second to determine the co-occurrence
of Atlantic Salmon, Rainbow Trout, and Brown Trout in selected rivers in the ECB region.
Determining the presence of Atlantic Salmon provides information critical to the proper
management of the species. Similarly, understanding the co-occurrence of Atlantic Salmon and
Rainbow and Brown trouts provides information that can be used to scale the predicted impacts
on salmon populations, or in formulating mitigation plans.

MATERIALS AND METHODS
TARGET SPECIES

Atlantic Salmon (Salmo salar) are native to the North American and European North Atlantic,
with an evolutionarily distinct population being present in the Eastern Cape Breton region (ECB
designatable unit; COSEWIC 2010). Within the ECB, salmon are thought to be currently
present, or to have existed in 46 rivers (DFO 2013).

Rainbow Trout (Oncorhynchus mykiss) are native to the rivers and streams flowing into the
North Pacific Ocean. Their natural range extends from the Kamchatka Peninsula in Russia,
eastward along the Aleutian Island chain to southwest Alaska, and then along the North
American coast as far south as Baja Mexico.

Brown Trout (Salmo trutta) are native to Europe, northern Africa, and western Asia; however,
through a long history of introductions, both Rainbow and Brown trout have become established
on all continents except Antarctica (MacCrimmon 1971; MacCrimmon and Marshall 1968).



Rainbow Trout were first introduced to Nova Scotia in 1899 (Scott and Crossman 1973) and
Brown Trout were first introduced in 1925 (Alexander et al. 1986). Where introduced, both
Brown and Rainbow trout can have negative impacts on native Atlantic Salmon (Houde et al.
2015a; Houde et al. 2016), and interaction and competition with them is identified as likely
threats to the recovery of wild salmon populations in the Eastern Cape Breton DU (DFO 2013).

ENVIRONMENTAL DNA COLLECTION

Fifteen rivers (Table 1) were selected for sampling based on a combination of: 1) reported
current or historic presence of Atlantic Salmon (Gibson et al. 2014); 2) reported current or
historic presence of Rainbow Trout (DFO 1998; Gibson et al. 2014; Levy and Gibson 2014;
Madden et al. 2010; Robichaud-LeBlanc and Amiro 2004); 3) reported current or historic
presence of Brown Trout (Levy and Gibson 2014); and 4) geographic coverage of the Bras d’Or
Lake watershed (Figure 1). Rivers in which Rainbow or Brown trout were historically known to
exist were sampled to confirm the utility of eDNA to detect these species. The Framboise River
was sampled to obtain updated information on the presence of Atlantic Salmon in this river,
which was last assessed in 2016 (D. Raab, Pers. Comm.). Where feasible for better replication,
we sampled two locations per river: one near the river mouth to maximize the amount of
upstream river volume the sample represented, and one further upstream (Table 1). Precise
sampling locations were chosen based on ease of public access. For some rivers due to
uncertainties in land ownership, difficulty of access, or short river length, only a single sampling
location was visited (Table 1).

At each sampling location, three 1 L water samples were collected. In most sampling locations,
this was done as a transect, with one sample taken on each bank of the river, and the third
taken in the middle. However, in some cases, because of river depth, lack of public access, or
uncertainty in land ownership, all three samples were taken on the same side of the river. For
some locations, the sample was filtered on site using a Halltech OSMOS backpack eDNA
sampler (Halltech Environmental and Aquatic Research Inc., Guelph, ON, Canada), while at
others the samples were collected in sterilized 1 L opague Nalgene bottles and filtered using an
electric vacuum pump (Gast Oil-less diaphragm-type; Fisher Scientific) later in the same day
(Table 1). All samples were filtered through 47 mm diameter 0.8 um pore size Whatman nylon
filters (Fisher Scientific). Filters were preserved in 95% non-denatured ethanol and stored at -20
°C until DNA extraction.

To minimize temporal variability (e.g. Lacoursiere-Roussel et al. 2016; Levi et al. 2019;
Tillotson et al. 2018), the majority of rivers were sampled over the course of three days in
October 2020 (October 18-20); the Framboise River was sampled earlier on September 21,
2020. Field blanks were collected at least daily, and were prepared by pouring deionized water
into a sterilized 1 L opaque Nalgene bottle at the field site.

DNA EXTRACTION AND QPCR TESTING

Each filter was cut in half, and DNA was extracted from one half, with the other kept as a back-
up. In addition to the field samples and blanks, laboratory DNA extraction blanks were also
included (1 for every 20 samples) for quality control purposes. The DNA extraction was
conducted with the MN NucleoSpin Tissue Kit (Macherey-Nagel, PA, USA) following a modified
protocol (LeBlanc et al. 2020), and extracts were stored at -20 °C.

The gPCR assays targeting the Rainbow Trout cytochrome b (CytB) and Brown Trout
cytochrome c oxidase subunit 1 (COI) were obtained from the literature (Hernandez et al. 2020),
however the Brown Trout TagMan probe was designed in-house (Table 2). The primers and
probe for the Atlantic Salmon-specific COl gPCR assay have been published in Wood et al.
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(2021). The specificity, efficiency, limit of detection (LOD) and limit of quantification (LOQ) of
these assays obtained in-house are reported in Table 2. The amount of DNA (pg) required to
achieve the LOD and LOQ are also reported in Table 2.

Quantitative PCR was performed using the 2x TagPath™ ProAmp™ MasterMix (Thermo Fisher
Scientific, MA, USA). Briefly, 3 yL of template DNA, 480 nM of each primer, 200 nM of the
probe, 1 uL of 1 % BSA, as well as 12.5 yL of master mix were used in 25 uL reactions. All
gPCR tests were done in triplicate on a StepOnePlus™ gPCR platform (Thermo Fisher
Scientific, MA, USA) using the following cycling parameters: initial hold at 95 °C for 10 min,
followed by 50 cycles at 95 °C for 30 s and 60 °C for 60 s, with fluorescence reading at the end
of each elongation cycle.

To evaluate if PCR inhibitors were present in field samples, which could lead to potential false
negative results, all samples (including blank controls) were spiked with an exogenous internal
positive control (IPC) (linearized DNA plasmid containing a DNA sequence not found in the
targeted environments) and tested using a qPCR assay specific to that IPC. Inhibition was
considered present if a difference of more than 2 Ct was observed between environmental
samples and field blanks. The IPC gPCR assay was done using the same parameters and
reagents used for the other qPCR assays found above.

RESULTS

Target DNA was not detected in any of the field blanks, however some laboratory DNA
extraction blanks showed evidence of contamination. As such, the affected samples were re-
extracted using the back-up half filter and the qPCR was redone. After re-extraction, no
evidence of contamination was apparent in the associated extraction blanks.

DNA detection at a single site within a river was considered sufficient evidence for inferring
species presence, and this criteria was used to examine species co-occurrences. Following the
criteria of LeBlanc et al. (2020; Table 3), Atlantic Salmon DNA was detected in 11 of 15 rivers
examined across Cape Breton Island, and was suspected (detection obtained in 2/3 or 3/3 of
the gPCR technical replicates, but the value was below the LOD; LeBlanc et al. (2020)) in
another two (Figure 2; Table 4). Brown Trout DNA was detected in a minimum of one location in
10 of 15 rivers, and DNA was suspected in another two. Rainbow Trout DNA was detected in
two rivers, while in four other rivers the results were classified as suspected (Figure 2; Table 4).

Based on DNA detections, Brown Trout were found to co-occur with Atlantic Salmon in eight
rivers, and they are suspected of co-occurring in a further three (Figure 2; Table 4). Rainbow
Trout were found to co-occur with Atlantic Salmon in two rivers, and they are suspected of co-
occurring in four others (Figure 2; Table 4). Of note, in the two rivers where Atlantic Salmon and
Rainbow Trout were found to co-occur, Brown Trout DNA was also detected (Figure 2; Table 4).
Similarly, of the four rivers in which the results showed that Atlantic Salmon DNA was detected,
and Rainbow Trout DNA was suspected of being present, Brown Trout DNA was detected in
three, and their DNA was suspected to be present in the other.

Previously published occurrences of Atlantic Salmon corresponded well with eDNA-based
detections (Table 4). Similarly, Rainbow Trout DNA was only found in rivers in which they had
been previously observed (Table 4); Rainbow Trout DNA was detected in two rivers and
suspected in four. However, this study revealed the presence of Brown Trout DNA in seven
rivers for which we were unable to find published records of them having been detected using
other means (Table 4). Where Brown Trout had been previously reported, the eDNA-based
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detections in this study were generally congruent, with the exception that our results indicated
only suspected DNA presence in two of five rivers with previous physical detections (Table 4).

DISCUSSION

In this study we sampled 15 rivers on Cape Breton Island, within the area that contains Eastern
Cape Breton Designatable Unit salmon populations, with the goal of determining the presence
of Atlantic Salmon, as well as their introduced salmonid competitors, in rivers with known or
historical presence. Using eDNA in conjunction with a targeted gPCR approach, and based on
the criteria of LeBlanc et al. (2020), Atlantic Salmon DNA was detected in 11 of the 15 rivers
examined, was suspected to be present in two rivers, and not detected in two rivers. This result
is consistent with previous reports of Atlantic Salmon presence in the ECB DU rivers (DFO
2013, 2020; Levy and Gibson 2014; MacMillan et al. 2008). Based on DNA detections, in six of
these rivers, salmon would be in competition with Brown Trout alone, and with both Brown and
Rainbow trout in a further two. Anecdotal observations during fall dive counts on Middle,
Baddeck, North, and Skye rivers in the past five years have confirmed the presence of Rainbow
Trout in all four rivers, and Brown Trout in Middle, Baddeck, and North rivers; however, the trout
population size, and the spatial extent of occupancy within these rivers and temporal variability
of their occupancy is not known (Dustin Raab, pers. obs.).

It must be borne in mind while interpreting the results of both eDNA and electrofishing surveys
that only positive detections can be confirmed (with eDNA there is also a risk of false positive;
Jerde 2021). Thus, while eDNA is a sensitive tool capable of detecting even a single salmonid
at considerable distance from the sampling location (Wood et al. 2021), a survey may fail to
detect the target species if the concentration of eDNA is below the LOD. For example, failure to
detect the target species’ DNA when it is present may occur when samples are collected too far
from the physical location of the target individuals, or when the dilution is too great (Penaluna et
al. 2021; Wood et al. 2021). This may account for failure to conclusively detect a species’ DNA
in rivers in which they have been previously observed (Table 4), but because we have no
information on population size, or spatial or temporal occupation, we cannot make conclusive
statements about the adequacy of our sampling locations for any river. Considering that we
sampled a single time-point on relatively few locations in each watershed and used a
conservative classification of species presence, our detections of salmonid species should be
treated as a conservative/minimal estimate of co-occurrence.

While only a subset of rivers in the ECB DU that may contain Atlantic Salmon were investigated
(DFO 2013), and the rivers were not chosen randomly, it is still worrying that over 70% of
detected Atlantic Salmon populations were found to be in competition with one or more
introduced salmonid species. Expansion of this work to include more rivers would be valuable to
the understanding of the true extent of the potential impact of non-native salmonid species on
ECB Atlantic Salmon. This would be bolstered by investigating the river-scale abundance of
these salmonid species alongside their finer-scale distributions, through for instance, targeted
electrofishing.

Competition with introduced salmonids is a threat to the persistence and recovery of
endangered ECB DU Atlantic Salmon (DFO 2013). Juvenile Rainbow and Brown trout have
been shown to outcompete juvenile Atlantic Salmon, leading to reductions in their fithess
(Houde et al. 2017; Houde et al. 2016; Thibault and Dodson 2013; Van Zwol et al. 2012a).
Studies in semi-natural stream channels found that the impacts of Brown Trout are greater than
those of Rainbow Trout (Van Zwol et al. 2012a, 2012b) and there is growing evidence that early
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life history impacts, such as reduced growth, can have carry-over effects into later life history in
the marine environment leading to reduced at-sea survival (Russell et al. 2012). For instance,
lower juvenile growth rate, which could be caused by competition with non-native salmonids
(van Zwol et al. 2012b), has been shown to result in female Atlantic Salmon producing fewer,
but larger eggs (Jonsson et al. 1996; Thorpe et al. 1984). While larger eggs generally result in
greater offspring survival, at least during very early life history stages, stabilizing selection on
egg and offspring size has been detected, suggesting changes in egg size may impact the
overall reproductive output (Einum and Fleming 2000). Through direct and indirect impacts of
competition, where Atlantic Salmon co-occur with Rainbow or Brown trout, even if the trout are
at relatively low densities (Thibault and Dodson 2013), negative outcomes for the salmon
populations are possible. Moreover, the effects on Atlantic Salmon populations are likely greater
when both Rainbow and Brown Trout are present because the impacts of competing with both
species are greater than with either of them alone (Houde et al. 2015a).

Rainbow trout were first introduced to Nova Scotia in 1899 (Scott and Crossman 1973) and
Brown Trout were first introduced in 1925 (Alexander et al. 1986). Rainbow and Brown trout are
stocked into the Bras d’Or lakes and surrounding area by the Nova Scotia government, and
have previously been stocked by the federal government (e.g. Alexander 1975). In addition to
stocking, the abundance of Rainbow Trout in Bras d’Or Lake has been further bolstered through
escapes from aquaculture (Anon. 2005; Madden et al. 2010). Madden et al. (2010) detected
naturally reproducing populations of Rainbow Trout in two rivers that enter the Bras d’Or Lake,
and observations during annual DFO assessment activities are consistent with the continued
wild reproduction of Brown Trout in Middle, Baddeck, and North rivers, and Rainbow Trout in
Middle River. Given the well acknowledged propensity for Brown Trout (MacCrimmon and
Marshall 1968; Westley and Fleming 2011) and Rainbow Trout (MacCrimmon 1971) to invade
areas and establish self-sustaining populations, expanded surveys aimed at detecting and
potentially quantifying reproducing populations is warranted.

eDNA-based targeted gPCR species-specific detection has been shown to complement
electrofishing for salmonids and represents a low-effort survey strategy. In over half of the
streams sampled by Penaluna et al. (2021), Cutthroat Trout eDNA was detected further
upstream than the last fish detected by electrofishing, and conversely, electrofishing extended
the upper stream detections relative to eDNA in approximately one quarter of streams. Three
replicate samples was adequate to capture and amplify trout eDNA when it is present (Penaluna
et al. 2021). Our study underscores the already demonstrated utility of eDNA for quickly and
cost-effectively evaluating the presence of aquatic species (Jerde 2021; Lacoursiere-Roussel et
al. 2016). Over the course of three days eDNA samples were obtained from a total of 25 sites
across 14 different rivers. Two additional sites on the Framboise River were sampled on a
different day, during the course of another project which illustrates another benefit of eDNA: the
ability to get opportunistic samples, with minimal equipment and training.

It should also be noted that eDNA samples have uses that can extend beyond one study. For
instance, while the current study was focused on the detection of three salmonid species
through targeted qPCR, DNA metabarcoding could be applied to the same sample in the future
for the detection of multiple species of virtually any taxa (Min et al. 2021) or the elucidation of
ecosystem-level biodiversity (Stat et al. 2017). This means the value and utility of eDNA
samples cannot always be accurately predicted based on their current use. Moreover, the utility
of samples is expected to increase as more advanced and sensitive eDNA analysis techniques
are developed. However, physically capturing individuals allows for the collection of tissue
samples and electrofishing surveys can be used to answer questions that are as of yet

unanswerable using eDNA such as population age and size structure or population genomics.
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eDNA concentrations within a lotic environment are affected by changes in flow, with lower
concentrations often being detected after rain events even when the number of organisms is
constant (LeBlanc et al. 2021). There were three rain events in the 7 day period prior to our
sampling (11.4 mm on October 11, 23.8 mm on October 14 and 10.2 mm on October 17
recorded at the Environment and Climate Change Canada Data “Sydney CS” weather station)
which increased the flows of rivers in the area and likely decreased our ability to detect the
target species at some sites. However, the impact of these events on the different rivers in
terms of eDNA dilution, and thus our ability to detect the presence of each species’ DNA relative
to its respective LOD is difficult to predict given the rivers differ in geomorphology, catchment
area, and geographical location within the ECB DU (DFO 2013). That said, our sampling took
place for the most part over the course of three days in an effort to minimize climatic differences
and over the course of these three days of sampling, there was only 1.4 mm of precipitation,
thus it is unlikely this rain event affected discharges sufficiently to affect our results.

Environmental DNA concentration, and thus probability of detection is also a function of fish
density or abundance, and DNA shedding rate (Thalinger et al. 2020; Wood et al. 2021). While
we did generally find a good concordance between the detection of species DNA and previous
physical detections through electrofishing and swim-throughs, where this was not the case it is
difficult to say for certain why our eDNA approach did not detect a species’ DNA. The target
species may occupy different microhabitats, however our sampling design included samples
from as close to the river mouth as feasible in an effort to sample as much of the river as
possible. If a species’ area of occurrence was very far upstream and/or they were at low
abundance, it is possible that dilution or degradation of DNA would result in samples being
below the LOD (Pont et al. 2018; Wood et al. 2021). It is also possible that if the species was at
low density, and we happened to sample very near the few individuals present, we may have
failed to recover any DNA because it had not had the opportunity to fully disperse across the
width and depth of the river (Wood et al. 2021). This was found to the be the case in Penaluna
et al. (2021), with failure of eDNA to detect very few individuals at the upper boundary of their
distribution in headwaters where their presence was confirmed by electrofishing.

While modeling work has been undertaken to link eDNA plume dynamics to fish distribution
(Wood et al. 2021) as well as eDNA concentration to salmon abundance (Tillotson et al. 2018),
this generally requires a good deal of ground truthing to establish the relationships. No
information is available on Rainbow or Brown trout abundance in any of the rivers examined,
and while some Atlantic Salmon data is available for Middle, Baddeck and North rivers (DFO
2020), it is not of the appropriate resolution to make linking DNA concentration to population
abundance tractable (Tillotson et al. 2018). Additionally, given the majority of the samples taken
in this study were from near the river mouth and thus potentially reflective of the majority of the
river system (Laramie et al. 2015; Tillotson et al. 2018; Wood et al. 2021), determination of fine
scale overlap of trout species would require systematic eDNA sampling and/or capture (e.qg.
electrofishing).

The results of this study indicate that co-occurrence of endangered Atlantic Salmon and
introduced salmonids in the ECB DU is likely widespread. Where they co-occur, competition
between Atlantic Salmon and these non-native salmonid species can result in negative
outcomes for salmon (Houde et al. 2015b) and may impede their recovery (DFO 2013). Further
eDNA and electrofishing studies in the ECB DU focusing on salmonids would provide valuable
information on both current Atlantic Salmon population presence, as well as the extent of
overlap with non-native salmonids. The eDNA samples collected as part of this expanded
sampling (as well as those already collected) could inform future in-stream assessments of
overall native Atlantic Salmon and invasive Rainbow and Brown trout abundance, as well as
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their fine-scale distributions and co-occurrence. The collected eDNA samples could also be
used to determine fish and/or overall aquatic species compositions and these could be
examined to investigate potential ecosystem-level impacts of hon-native salmonids.

Finally, whether the non-native salmonids are the result of stocking, natural reproduction, or in
the case of Rainbow Trout escapees from aquaculture cannot be determined from eDNA data,
but should be investigated. The locations and rivers to be targeted for these investigations could
be rapidly and relatively cheaply informed by eDNA surveys.
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Table 1 — Locations of the sites at which eDNA samples were collected and their respective detection classifications for Atlantic Salmon, Rainbow
Trout and Brown Trout. Location refers to the relative location of the sampling Site and whether it was near the river Mouth or Upstream from the
mouth. Where there was only one sampling site, the Location is left blank. Detection classification categories are from LeBlanc et al. (2020). Refer
also to Figure 1 for visualization of the sites.

River Site Location Atlantic Salmon Rainbow Trout Brown Trout Latitude Longitude
River Denys 1 Mouth Detected Not Detected Suspected 458364  -61.1775
River Denys 2 Upstream Detected Not Detected Suspected 458539  -61.2157
Pooles Brook 1 Upstream Not Detected Not Detected Not Detected 45.9136 -61.1304
Pooles Brook 2 Mouth Not Detected Not Detected Not Detected 45.9240 -61.1286
Skye River 1 Mouth Detected Detected Detected 459719  -61.1319
Skye River 2 Upstream Detected Not Detected Detected 46.0431  -61.1974
Middle River 1 Upstream Detected Not Detected Not Detected 46.2257  -60.9277
Middle River 2 Mouth Detected Suspected Suspected 46.1058 -60.9213
Baddeck River 1 Mouth Detected Detected Detected 46.1237  -60.8036
Baddeck River 2 Upstream Detected Not Detected Suspected 46.1991  -60.7226
North River 1 Mouth Detected Inconclusive Suspected 46.3080 -60.6224
North River 2 Upstream Detected Not Detected Detected 46.3157 -60.6684
Benacadie River 1 Upstream Detected Not Detected Detected 45,9613  -60.7057
Benacadie River 2 Mouth Detected Not Detected Detected 459292  -60.7275
Indian Brook Detected Suspected Detected 45,9483  -60.6026
Gillis Brook 1 Mouth Detected Suspected Detected 46.0261  -60.3828
Gillis Brook 2 Upstream Not Detected Not Detected Not Detected 46.0521  -60.3925
Breac Brook 1 Upstream Detected Suspected Detected 459130 -60.5131
Breac Brook 2 Mouth Detected Suspected Detected 459139  -60.5292
Toms Brook Suspected Not Detected Detected 45,7395 -60.7280
Salmon River Not Detected Not Detected Detected 45,6798  -60.7809
River Tillard 1 Mouth Suspected Not Detected Not Detected 45.6579  -60.9131
River Tillard 2 Upstream Inconclusive Not Detected Not Detected 45.6649  -60.9834
Black River 1 Upstream Detected Not Detected Detected 45,6637  -61.0945
Black River 2 Mouth Detected Not Detected Suspected 45,6951 -61.1021
Framboise River 1 Mouth Suspected Not Detected Not Detected 45.7342  -60.3844
Framboise River 2 Upstream Detected Not Detected Not Detected 45.7402  -60.3986
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Table 2 — Species-specific qQPCR assays. LOD is the theoretical limit of detection, LOQ is the theoretical limit of quantification and efficiency
relates to how closely the gPCR assay matches the theoretical doubling of DNA with each PCR cycle. Refer to material and methods for their
guantification and calculation.

gPCR Assay t;)r;:feda Primer/Probe name  Sequence 5°-3’ igglégg;‘ Efflz:(;sncy (Lp(gl)jd E_P%()%
Rainbow Trout®  CytB ONMY_CYTBF CCTCCCGTGAGGACAAATATCA 125 83 0.10 0.55
ONMY_CYTBR TGGCGTTGTCAACGGAGAAG
ONMY_CYTB_Probe FAM - TACGTAGGAGGCGCCCT - MGB
Brown Trout? col SATR_COIF GCTTCTGACTCCTCCCTCCG 248 89 0.34 0.88
SATR_COIR AAGTGGAGTTTGATATTGGGAGATG
Salmot_COI_Probe* FAM - CTAGCCTCGTCTGGAGTT - MGB
’S*gf‘m”gic ol COI_82F_Ss TGGCGCCCTTCTGGGA 105 - 026 105
COl_276R_Ss AAGGAGGGAGGGAGAAGTCAAAAA
COI_194P_Ss FAM — ATTAATTCCTCTTATAATCGGG -
MGB

a CytB is cytochrome B and COl is cytochrome ¢ oxidase subunit 1

b Primers and probes found in Hernandez et al. (2020), with the exception of the Brown Trout Probe which was designed in-house

¢ Primers and probe published in Wood et al. (2021)

d LOD and LOQ were determined from 3 serial dilutions prepared from genomic DNA from the targeted species and tested in gPCR duplicate for a
total of 6 values per dilution. The R script found in Klymus et al. (2019) was used for the data analysis.

14



Table 3 — Criteria used for classification of results used in this study.

Classification Criteria
Not detected No detection in any of the gPCR technical replicates
Inconclusive Detection obtained in 1/3 of the gPCR technical replicates
Detection obtained in 2/3 or 3/3 of the gPCR technical replicates, but the value
Suspected
was below the LOD
Detection obtained in 3/3 of the gPCR technical replicates performed and the
Detected

value was above the LOD

a Based on classifications found in (LeBlanc et al. 2020).
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Table 4 — River detection classifications for the 15 Eastern Cape Breton rivers sampled in this study, and
previously published records of detection. Where more than one site was sampled in a river, in this study,
and where the eDNA-based detection classification differed between sites, the higher of the two
classifications is reported. eDNA detection classification categories are from LeBlanc et al. (2020), and as
in LeBlanc et al. (2020), the strongest category is reported. References for published studies are noted in
the footnote for the table.

Atlantic Salmon Rainbow Trout Brown Trout

River This study Published This study Published This study Published

River Denys Detected a,b,c Not Suspected a
Detected

Pooles Brook Not Not Not

Detected Detected Detected

Skye River Detected c Detected e g Detected

Middle River Detected a,b,d Suspected f, g Suspected g

Baddeck River Detected a,cd Detected g Detected g

North River Detected b,c,d Inconclusive f, g Detected g

Benacadie Detected c Not Detected

River Detected

Indian Brook Detected b Suspected b Detected b

Gillis Brook Detected c Suspected e Detected

Breac Brook Detected c Suspected e Detected

Toms Brook Suspected c Not Detected
Detected

Salmon River Not Not Detected

Detected Detected

River Tillard Suspected c Not Not
Detected Detected

Black River Detected b Not Detected
Detected

Framboise Detected c Not Not

River Detected Detected

a MacMillan et al. (2008); b Levy and Gibson (2014); ¢ DFO (2013); d DFO (2020); e Sabean (1983); f
Robichaud-LeBlanc and Amiro (2004); g D. Raab, pers. obs.
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Figure 1 — eDNA Sampling locations in Eastern Cape Breton.
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Figure 2 — Detections of Atlantic Salmon, Brown Trout and Rainbow Trout DNA in the 15 Eastern Cape
Breton rivers sampled. A detection is indicated if at least one sampling location in a river meets the
definition of detection as defined in LeBlanc et al. (2020). Refer to Table 3 for LeBlanc et al. (2020)
definitions, and Table 1 for sampling site specific detection classifications.
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APPENDICES

Supplemental Table 1 — Cycle threshold (Ct) values gPCRs undertaken in this study, and subsequent determination of sample- and site-specific
DNA detection. For each river site sample (River Replicate), three replicate samples were taken (Sample Replicate), and these were each in turn
subjected to three replicate gPCRs. Where target DNA copy number exceeded the LOD, CTs are reported separately for each gPCR replicate
(Species Ct-1, Species Ct-2, Species Ct-3). Based on the gPCR replicate Ct values, sample-specific detection results are reported (Species
Result). The replicate-specific detections are summed into river sample-specific results (Species Site Result). These classifications are from
LeBlanc et al. (2020), and definitions are given in Table 3. The location of the river sample replicates are given in the Latitude and Longitude
columns, their position either near the river Mouth or Upstream from the river mouth is indicated and the relative position of each replicate sample
within the river is in the Replicate Description column. Where there was only one sampling site, the Location is left blank

Results consistent with contamination during the extraction phase were observed during this study. For the samples potentially affected,
extractions were conducted again using the back-up filter halves, and the gPCRs were repeated. Following re-extraction, the extraction blanks
showed no signs of contamination, and thus the RETEST values were used. For transparency, all results are reported.

For ease of interpretation, the River, River Replicate, Sample Replicate, Replicate Description, Latitude and Longitude columns are repeated for
each species.
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A — Atlantic Salmon

" River Sample Repliqate N - . . Atlantic Atlantic Atlantic Atlantic Atlantic ':ItEIZEtslI ':ItEIZEtslI iﬁ;EtS.cT RETEST iﬁ:ﬁtslg
River Replicate Replicate Relative Replicate Description Latitude Longitude salmon Salmon Salmon salmon Result salmon salmon Salmon Salmon Atlantic salmon Site
Location Ct-1 Ct-2 Ct-3 Site Result Ct-1 Ct-2 Ct-3 salmon Result Result
River Denys 1 1 Mouth Mid stream, below bridge 45.836 -61.177 36.18 35.90 34.29 Detected 34.34 34.32 33.65 Detected
River Denys 1 2 Mouth Left bank, above bridge 45.836 -61.177 34.65 35.28 36.35 Detected Detected 35.07 34.57 35.26 Detected Detected
River Denys 1 3 Mouth Left bank, below bridge 45.836 -61.177 34.71 34.80 33.96 Detected 34.60 35.49 35.89 Detected
River Denys 2 2 Upstream Mid stream, below bridge 45.854 -61.216 33.86 35.82 34.76 Detected
River Denys 2 4 Upstream Left bank, below bridge 45.854 -61.216 No Ct No Ct No Ct Not detected Detected Detected
River Denys 2 5 Upstream Right bank, below bridge 45.854 -61.216 34.71 35.17 36.33 Detected 35.04 35.20 35.93 Detected
River Denys 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Pooles Right bank, downstream of
Brook 1 1 Upstream bridge 45.914 -61.130 37.47 37.27 36.91 Suspected No Ct No Ct No Ct Not detected
Pooles Left bank, downstream of
Brook 1 2 Upstream bridge 45.914 -61.130 No Ct No Ct No Ct Not detected Suspected Not detected
Pooles Mid stream, downstream of
Brook 1 3 Upstream bridge 45.914 -61.130 No Ct No Ct No Ct Not detected
Pooles Left bank, downstream of
Brook 2 2 Mouth bridge 45.924 -61.129 No Ct No Ct No Ct Not detected No Ct No Ct No Ct Not detected
Pooles Mid stream, downstream of Not Not detected
Brook 2 3 Mouth bridge 45.924 -61.129 No Ct No Ct No Ct Not detected detected
Pooles Right bank, downstream of
Brook 2 4 Mouth bridge 45.924 -61.129 No Ct No Ct No Ct Not detected No Ct No Ct No Ct Not detected
Skye River 1 1 Mouth Rep 1 - left bank 45.972 -61.132 33.17 33.67 32.86 Detected
Skye River 1 2 Mouth Rep 2 - left bank 45.972 -61.132 34.39 33.41 33.78 Detected Detected
Skye River 1 3 Mouth Rep 3 - left bank 45.972 -61.132 33.44 33.17 33.06 Detected
Skye River 2 3 Upstream Left bank, upstream of bridge 46.043 -61.197 34.71 36.69 34.65 Detected
Skye River 2 4 Upstream  Mid stream, upstream of bridge ~ 46.043 -61.197 33.90 33.99 34.79 Detected Detected
Skye River 2 5 Upstream Right bank, upstream of bridge 46.043 -61.197 36.70 35.63 35.65 Detected
Skye River 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Middle
River 1 1 Upstream Right bank, upstream of bridge 46.226 -60.928 31.47 31.56 31.69 Detected 31.92 31.34 31.42 Detected
Middle
River 1 3 Upstream  Left bank, upstream of bridge 46.226 -60.928 32.25 32.24 32.27 Detected Detected Detected
Middle
River 1 5 Upstream Mid stream, upstream of bridge 46.226 -60.928 32.15 31.58 31.84 Detected
Middle
River 2 1 Mouth Rep 1 - right bank 46.106 -60.921 32.76 32.45 33.24 Detected 32.57 32.84 32.57 Detected
Middle
River 2 2 Mouth Rep 2 - right bank 46.106 60,921 3249 32.36 3337 Detected Detected 3225 32.76 33.40 Detected Detected
Middle
River 2 3 Mouth Rep 3 - right bank 46.106 -60.921 33.01 33.56 33.00 Detected
Baddeck
River 1 1 Mouth Mid stream 46.124 -60.804 32.17 32.73 32.60 Detected 32.14 31.83 32.18 Detected
Baddeck
River 1 2 Mouth Left bank, upstream of bridge 46.124 -60.804 32.94 32,03 3244 Detected Detected Detected
Baddeck
River 1 5 Mouth Right bank, upstream of bridge 46.124 -60.804 32.99 32.40 32.65 Detected
Baddeck
River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Baddeck
River 2 3 Upstream Right bank, upstream of bridge 46.199 -60.723 32.33 32.36 32.19 Detected 32.54 32.17 32.29 Detected
Baddeck
River 2 4 Upstream Left bank, upstream of bridge 46.199 -60.723 31.94 31.58 31.91 Detected Detected Detected
Baddeck Left bank, downstream of
River 2 5 Upstream bridge 46.199 -60.723 32.74 32.65 32.26 Detected 31.81 31.81 31.67 Detected
North River 1 2 Mouth Mid stream, upstream of bridge 46.308 -60.622 31.76 31.75 31.60 Detected 30.66 30.74 31.37 Detected
North River 1 3 Mouth Left bank, upstream of bridge 46.308 -60.622 31.72 318 31.59 Detected Detected 31.18 31.37 31.62 Detected Detected
North River 1 5 Mouth Right bank, upstream of bridge 46.308 -60.622 31.61 31.92 31.85 Detected

20



River River Sample T?eeplgﬁstee Replicate Description Latitude Longitude /s\gméi: ggl?v?grf ggl?\?grf Atlantic égﬁ:éiﬁ iﬁ;ﬁﬁz iﬁ;ﬁﬁz iﬁ;ﬁﬁz iﬁ;EtS.cT iﬁ:ﬁtslg
Replicate Replicate : P P 9 salmon Result h salmon Salmon Salmon salmon Site
Location Ct-1 Ct-2 Ct-3 Site Result salmon Result
Ct-1 Ct-2 Ct-3 Result
North River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
North River 2 1 Upstream Right bank, rep 1 46.316 -60.668 30.64 30.82 30.87 Detected
North River 2 2 Upstream Left bank, repl 46.316 -60.668 3111 31.44 31.10 Detected Detected
North River 2 4 Upstream Mid stream 46.316 -60.668 31.15 31.42 31.23 Detected
Benacadie
River 1 1 Upstream Mid stream, upstream of bridge 45.961 -60.706 35.17 35.73 34.61 Detected
Benacadie Detected
River 1 2 Upstream Right bank, upstream of bridge 45.961 -60.706 35.76 37.07 33.65 Detected
Benacadie
River 1 3 Upstream Left bank, upstream of bridge 45.961 -60.706 37.21 34.43 33.74 Detected
Benacadie Right bank, downstream of
River 2 3 Mouth bridge 45.929 -60.727 31.17 31.45 31.04 Detected
Benacadie Left bank, downstream of Detected
River 2 4 Mouth bridge 45.929 -60.727 30.79 30.89 31.27 Detected
Benacadie Right bank, downstream of
River 2 5 Mouth bridge 45.929 -60.727 30.87 31.13 30.83 Detected
Indian
Brook 1 1 Rep 1 45.948 -60.603 34.87 34.51 34.81 Detected
Indian Detected Detected
Brook 1 2 Rep 2 45.948 -60.603 33.97 35.16 34.55 Detected 33.55 34.56 35.02 Detected
Indian
Brook 1 3 Rep 3 45.948 -60.603 33.62 33.84 33.79 Detected 34.39 33.95 33.24 Detected
Gillis Brook 1 2 Mouth Mid stream, upstream of bridge 46.026 -60.383 33.61 34.84 34.44 Detected
Gillis Brook 1 3 Mouth Right bank, upstream of bridge 46.026 -60.383 34.77 33.96 3323 Detected Detected 34.65 33.61 33.94 Detected Detected
Gillis Brook 1 5 Mouth Left bank, upstream of bridge 46.026 -60.383 33.93 33.90 33.17 Detected 33.62 34.51 33.48 Detected
Gillis Brook 2 1 Upstream Mid stream 46.052 -60.393 No Ct No Ct No Ct Not detected
Not
Gillis Brook 2 2 Upstream Left bank, rep 1 46.052 -60.393 No Ct No Ct No Ct Not detected detected
Gillis Brook 2 5 Upstream Right bank, rep 1 46.052 -60.393 No Ct No Ct No Ct Not detected
Breac Mid stream, downstream of
Brook 1 1 Upstream bridge 45.913 -60.513 33.42 32.73 33.62 Detected 31.65 32.61 32.24 Detected
Breac Right bank, downstream of
Brook 1 2 Upstream bridge 45.913 -60.513 33.25 33.22 33.50 Detected Detected 32.54 33.12 32.76 Detected Detected
Breac Left bank, downstream of
Brook 1 3 Upstream bridge 45.913 -60.513 33.18 32.98 32.62 Detected
Breac
Brook BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Breac Left bank, downstream of
Brook 2 3 Mouth bridge 45.914 -60.529 35.00 33.89 33.16 Detected 32.88 32.74 33.20 Detected
Breac Right bank, downstream of Detected Detected
Brook 2 4 Mouth bridge 45.914 -60.529 33.75 33.27 33.99 Detected 33.97 34.04 34.04 Detected
Breac Mid stream, downstream of
Brook 2 5 Mouth bridge 45.914 -60.529 34.48 34.29 33.86 Detected 33.35 33.75 33.28 Detected
Left bank, downstream of
Toms Brook 1 2 bridge 45.740 -60.728 38.18 37.96 36.96 Suspected
Mid stream, downstream of Suspected Suspected
Toms Brook 1 3 bridge 45.740 -60.728 37.06 36.02 No Ct Suspected P 35.13 No Ct No Ct Inconclusive P
Right bank, downstream of
Toms Brook 1 4 bridge 45.740 -60.728 No Ct No Ct 35.96 Inconclusive 34.98 No Ct 35.79 Suspected
Salmon
River 1 1 Samples taken around bridge 45.680 -60.781 No Ct No Ct No Ct Not detected
Salmon Not
River 1 2 Samples taken around bridge 45.680 -60.781 No Ct No Ct No Ct Not detected detected
Salmon
River 1 3 Samples taken around bridge 45.680 -60.781 No Ct No Ct No Ct Not detected
River Tillard 1 2 Mouth Left bank, upstream of bridge 45.658 -60.913 37.84 37.37 38.00 Suspected
River Tillard 1 4 Mouth Mid stream, upstream of bridge 45.658 -60.913 No Ct 35.43 36.96 Suspected Suspected No Ct 37.06 37.34 Suspected Suspected
River Tillard 1 5 Mouth Right bank, upstream of bridge 45.658 -60.913 35.39 36.96 34.78 Suspected
River Tillard 2 1 Upstream Right bank, upstream of bridge 45.665 -60.983 36.92 No Ct No Ct Inconclusive . No Ct No Ct 35.99 Inconclusive .
Inconclusive Inconlusive
River Tillard 2 2 Upstream Left bank, upstream of bridge 45.665 -60.983 No Ct 38.01 No Ct Inconclusive No Ct 44.14 No Ct Inconclusive
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River River Sample T?eeplgﬁstee Replicate Description Latitude Longitude /s\gméirf ggl?v?gr? ggl?\?tt:irf Atlantic égli?éir? iﬁ;ﬁﬁz iﬁ;ﬁﬁz iﬁ;ﬁﬁz iﬁEEtS.cT iﬁ:ﬁﬁg
Replicate Replicate Location P P 9 Ct-1 Ct-2 Ct-3 salmon Result Site Result salmon Salmon Salmon salmon Result salmon Site
Ct-1 Ct-2 Ct-3 Result

Left bank, downstream of

River Tillard 2 3 Upstream bridge 45.665 -60.983 No Ct No Ct 37.96 Inconclusive No Ct No Ct 37.28 Inconclusive
Right bank, downstream of

Black River 1 1 Upstream bridge 45.664 -61.095 33.64 33.62 34.05 Detected

Black River 1 2 Upstream Left bank, upstream of bridge 45.664 -61.095 34.54 35.35 34.56 Detected Detected
Left bank, downstream of

Black River 1 3 Upstream bridge 45.664 -61.095 33.60 34.17 34.61 Detected

Black River 2 1 Mouth Black River side - rep 1 45.695 -61.102 34.54 35.37 34.11 Detected

Black River 2 2 Mouth Black River Side - rep 2 45,695 -61.102 33.43 35.61 35.52 Detected Detected

Black River 2 3 Mouth Ballams Pond - rep 1 45.695 -61.102 34.28 33.28 33.70 Detected

Framboise BLANK - distilled water 45.734 -60.384 No Ct No Ct No Ct Not detected

Framboise 1 1 Mouth 45.734 -60.384 37.14 No Ct 38.61 Suspected

Framboise 1 2 Mouth Mid stream 45.734 -60.384 37.12 No Ct 38.06 Suspected Suspected

Framboise 1 3 Mouth 45.734 -60.384 35.99 36.98 38.81 Suspected

Framboise 2 1 Upstream 45.740 -60.399 34.06 35.39 33.96 Detected

Framboise 2 2 Upstream Mid stream 45.740 -60.399 33.50 33.87 33.71 Detected Detected

Framboise 2 3 Upstream 45.740 -60.399 33.35 34.30 33.78 Detected
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B — Brown Trout

RETEST

RETEST

RETEST

" Replicate Brown Brown Brown Brown RETEST RETEST
River ReRll\?ggte Rseaq?g;?e Relative Replicate Description Latitude Longitude trout trout trout Br[g‘é:;{?m trout Site Btignltn Ei:g\gp Ei:gm" Brown trout Brown trout
P P Location Ct-1 Ct-2 Ct-3 Result Ct-1 Ct-2 Ct-3 Result Site Result
River Denys 1 1 Mouth Mid stream, below bridge 45.836 -61.177 NoCt  35.19 No Ct Inconclusive No Ct No Ct 37.03 Inconclusive
Inconclu Notdetected  Suspected
River Denys 1 2 Mouth Left bank, above bridge 45.836 61.177 No Ct 36.13 No Ct Inconclusive sive No Ct No Ct No Ct ot detecte uspecte
River Denys 1 3 Mouth Left bank, below bridge 45.836 -61.177 37.07 No Ct No Ct Inconclusive 37.27 36.86 No Ct Suspected
River Denys 2 2 Upstream Mid stream, below bridge 45.854 -61.216 35.43 33.34 34.99 Suspected
Suspect
River Denys 2 4 Upstream Left bank, below bridge 45.854 -61.216 No Ct No Ct No Ct Not detected ed No Ct 35.59 37.24 Suspected Suspected
River Denys 2 5 Upstream Right bank, below bridge 45.854 -61.216 No Ct No Ct 37.28 Inconclusive
River Denys 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Pooles Right bank, downstream of
Brook 1 1 Upstream bridge 45.914 -61.130 36.16 No Ct 35.55 Suspected No Ct No Ct No Ct Not detected
Pooles Left bank, downstream of Suspect
Brook 1 2 Upstream bridge 45.914 -61.130 NoCt NoCt  NocCt Not detected ed Not detected
Pooles Mid stream, downstream of
Brook 1 3 Upstream bridge 45.914 -61.130 No Ct No Ct No Ct Not detected
Pooles Left bank, downstream of Not detected
Brook 2 2 Mouth bridge 45.924 -61.129 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Pooles Mid stream, downstream of Suspect
Brook 2 3 Mouth bridge 45.924 -61.129 NoCt  NocCt No Ct Not detected ed Not detected
Pooles Right bank, downstream of
Brook 2 4 Mouth bridge 45.924 -61.129 35.24  NoCt 35.98 Suspected No Ct No Ct No Ct Not detected
Skye River 1 1 Mouth Rep 1 - left bank 45.972 -61.132 28.93 28.84 28.92 Detected
Detecte
Skye River 1 2 Mouth Rep 2 - left bank 45.972 -61.132 28.65 28.62 28.69 Detected d
Skye River 1 3 Mouth Rep 3 - left bank 45.972 -61.132 28.28 28.65 28.58 Detected
Left bank, upstream of
Skye River 2 3 Upstream bridge 46.043 -61.197 29.76 29.78 29.80 Detected
Mid stream, upstream of Detecte
Skye River 2 4 Upstream bridge 46.043 -61.197 29.80 29.44 29.43 Detected d
Right bank, upstream of
Skye River 2 5 Upstream bridge 46.043 -61.197 29.75 30.03 29.80 Detected
Skye River 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Middle Right bank, upstream of
River 1 1 Upstream bridge 46.226 -60.928 NoCt  36.12 No Ct Inconclusive No Ct No Ct Noct  Notdetected
Middle Left bank, upstream of Inconclu
River 1 3 Upstream bridge 46.226 -60.928 NoCt  NocCt No Ct Not detected sive Not detected
Middle Mid stream, upstream of
River 1 5 Upstream bridge 46.226 -60.928 No Ct No Ct No Ct Not detected
Middie ; Suspected
River 2 1 Mouth Rep 1 - right bank 46.106 -60.921 No Ct No Ct 35.71 Inconclusive 34.78 No Ct 35.51 P
Middle Suspect
River 2 2 Mouth Rep 2 - right bank 46.106 -60.921 NoCt  36.38 34.66 Suspected ed No Ct No Ct Noct  Notdetected Suspected
Middle
River 2 3 Mouth Rep 3 - right bank 46.106 -60.921 No Ct No Ct No Ct Not detected
Baddeck Detected
River 1 1 Mouth Mid stream 46.124 -60.804 32.58 33.62 33.12 Detected 33.25 32.31 33.15
Baddeck Left bank, upstream of Detecte Detected
River 1 2 Mouth bridge 46.124 -60.804 32.73 32.95 33.63 Detected d
Baddeck Right bank, upstream of
River 1 5 Mouth bridge 46.124 -60.804 32.71 33.56 33.76 Detected
Baddeck
River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Baddeck Right bank, upstream of . Suspected
River 2 3 Upstream bridge 46.199 -60.723 36.29 No Ct No Ct Inconclusive 35.31 34.46 36.71 P
Baddeck Left bank, upstream of Suspect Suspected
River 2 4 Upstream bridge 46.199 -60.723 35.39 36.31 33.90 Suspected ed P
Baddeck Left bank, downstream of S ted
River 2 5 Upstream bridge 46.199 -60.723 NoCt  36.29 35.76 Suspected 37.45 35.31 37.07 uspecte
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RETEST

RETEST

RETEST

" Replicate Brown Brown Brown Brown RETEST RETEST
River R River Sample Relative Replicate Description Latitude Longitude trout trout trout Brown trout trout Site Brown Brown Brown Brown trout Brown trout
eplicate Replicate L : Result trout trout trout "
ocation Ct-1 Ct-2 Ct-3 Result Ct-1 Ct-2 ct-3 Result Site Result
Mid stream, upstream of
North River 1 2 Mouth bridge 46.308 -60.622 34.48 36.01 No Ct Suspected 35.91 36.30 36.34 Suspected
Left bank, upstream of Suspect .
North River 1 3 Mouth bridge 46.308 -60.622 NoCt NoCt  NocCt Not detected ed 36.30 No Ct Noct  Imconclusive Suspected
Right bank, upstream of
North River 1 5 Mouth bridge 46.308 -60.622 No Ct 36.92 37.60 Suspected
North River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
North River 2 1 Upstream Right bank, rep 1 46.316 -60.668 33.67 33.77 34.44 Detected
Detecte
North River 2 2 Upstream Left bank, repl 46.316 -60.668 36.26 34.07 34.14 Suspected d
North River 2 4 Upstream Mid stream 46.316 -60.668 36.26 35.45 34.99 Suspected
Benacadie Mid stream, upstream of
River 1 1 Upstream bridge 45.961 -60.706 33.50 33.48 33.73 Detected
Benacadie Right bank, upstream of Detecte
River 1 2 Upstream bridge 45.961 -60.706 32.83 32.81 32.49 Detected d
Benacadie Left bank, upstream of
River 1 3 Upstream bridge 45.961 -60.706 33.17 32.59 32.46 Detected
Benacadie Right bank, downstream of
River 2 3 Mouth bridge 45.929 -60.727 29.11 29.05 29.10 Detected
Benacadie Left bank, downstream of Detecte
River 2 4 Mouth bridge 45.929 -60.727 28.71 29.25 28.96 Detected d
Benacadie Right bank, downstream of
River 2 5 Mouth bridge 45.929 -60.727 28.74 29.29 28.70 Detected
Indian
Brook 1 1 Rep 1 45.948 -60.603 32.39 31.39 31.92 Detected
Indian Detecte
Brook 1 2 Rep 2 45.948 -60.603 3178 3153 32.29 Detected d 31.58 31.57 31.38 Detected Detected
Indian Detected
Brook 1 3 Rep 3 45.948 -60.603 33.54 3291 32.78 Detected 34.62 34.08 33.34
Mid stream, upstream of
Gillis Brook 1 2 Mouth bridge 46.026 -60.383 30.81 31.52 30.70 Detected
Right bank, upstream of Detecte
Gillis Brook 1 3 Mouth bridge 46,026 60383 3103 3076  31.25 Detected d 3169 3096  30.70 Detected Detected
Left bank, upstream of Detected
Gillis Brook 1 5 Mouth bridge 46.026 -60.383 30.73 30.84 30.62 Detected 31.28 30.71 31.21
Gillis Brook 2 1 Upstream Mid stream 46.052 -60.393 No Ct No Ct No Ct Not detected Not
Gillis Brook 2 2 Upstream Left bank, rep 1 46.052 -60.393 NoCt  NocCt No Ct Not detected detecte
Gillis Brook 2 5 Upstream Right bank, rep 1 46.052 -60.393 No Ct No Ct No Ct Not detected
Breac Mid stream, downstream of Detected
Brook 1 1 Upstream bridge 45.913 -60.513 29.74 29.73 29.98 Detected 29.15 29.12 28.87
Breac Right bank, downstream of Detecte
Brook 1 2 Upstream bridge 45913 60513 29.99 3014 2973 Detected 3027 2969  29.98 Detected Detected
Breac Left bank, downstream of
Brook 1 3 Upstream bridge 45.913 -60.513 29.68 29.83 29.76 Detected
Breac
Brook BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Breac Left bank, downstream of Detected
Brook 2 3 Mouth bridge 45.914 -60.529 31.17 31.59 31.44 Detected 31.08 30.56 30.83
Breac Right bank, downstream of Detecte
Brook 2 4 Mouth bridge 45914 60520 3185 3181 3154 Detected d 3138 3082  30.95 Detected Detected
Breac Mid stream, downstream of Detected
Brook 2 5 Mouth bridge 45.914 -60.529 31.66 32.34 32.79 Detected 31.19 32.10 31.37
Left bank, downstream of
Toms Brook 1 2 bridge 45.740 -60.728 27.99 27.95 27.88 Detected
Mid stream, downstream of Detecte
Toms Brook 1 3 bridge 45.740 -60.728 27.93 2810  28.04 Detected d 28.31 28.12 27.88 Detected Detected
Right bank, downstream of Detected
Toms Brook 1 4 bridge 45.740 -60.728 28.60 28.35 28.29 Detected 28.16 28.22 28.46
Salmon Samples taken around
River 1 1 bridge 45.680 -60.781 31.59 31.46 31.57 Detected
Salmon Samples taken around Detecte
River 1 2 bridge 45.680 -60.781 33.69 33.51 33.53 Detected d
Salmon Samples taken around
River 1 3 bridge 45.680 -60.781 33.87 33.49 33.77 Detected
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River Sample Replicate Brown Brown Brown Brown trout Brown R;Eii-r RE:ErESViT RBEr-gﬁ/?'lT RETEST RETEST
River Replicate Re| Iisate Relative Replicate Description Latitude Longitude trout trout trout Result trout Site trout trout trout Brown trout Brown trout
P P Location Ct-1 Ct-2 Ct-3 Result Ct-1 Ct-2 ct-3 Result Site Result
Left bank, upstream of
River Tillard 1 2 Mouth bridge 45.658 -60.913 No Ct No Ct No Ct Not detected Not
Mid stream, upstream of
River Tillard 1 4 Mouth bridge 45.658 -60.913 NoCt NoCt  NocCt Not detected detecte No Ct No Ct Noct  Notdetected  Not detected
Right bank, upstream of d
River Tillard 1 5 Mouth bridge 45.658 -60.913 No Ct No Ct No Ct Not detected
Right bank, upstream of
River Tillard 2 1 Upstream bridge 45.665 -60.983 NoCt NoCt  NoCt Not detected Not No Ct No Ct Noct  Notdetected
Left bank, upstream of
River Tillard 2 2 Upstream bridge 45.665 -60.983 NoCt NoCt  NoCt Not detected detecte No Ct No Ct Noct  Notdetected  Notdetected
Left bank, downstream of d Not detected
River Tillard 2 3 Upstream bridge 45.665 -60.983 No Ct No Ct No Ct Not detected No Ct No Ct No Ct ot detectel
Right bank, downstream of
Black River 1 1 Upstream bridge 45.664 -61.095 32.68 33.19 32.47 Detected
Left bank, upstream of Detecte
Black River 1 2 Upstream bridge 45.664 -61.095 31.14 31.55 31.63 Detected d
Left bank, downstream of
Black River 1 3 Upstream bridge 45.664 -61.095 33.14 32.53 32.48 Detected
Black River 2 1 Mouth Black River side - rep 1 45.695 -61.102 34.18 33.47 35.56 Suspected
Suspect
Black River 2 2 Mouth Black River Side - rep 2 45.695 -61.102 34.65 35.91 35.38 Suspected ed
Black River 2 3 Mouth Ballams Pond - rep 1 45.695 -61.102 34.59 35.70 36.52 Suspected
Framboise BLANK - distilled water 45.734 -60.384 No Ct No Ct No Ct Not detected
Framboise 1 1 Mouth 45.734 -60.384 No Ct No Ct No Ct Not detected Not
Framboise 1 2 Mouth Mid stream 45.734 -60.384 NoCt NoCt  NocCt Not detected de‘gc‘e
Framboise 1 3 Mouth 45.734 -60.384 No Ct No Ct No Ct Not detected
Framboise 2 1 Upstream 45.740 -60.399 No Ct No Ct No Ct Not detected Not
Framboise 2 2 Upstream Mid stream 45.740 -60.399 No Ct No Ct No Ct Not detected detgcte
Framboise 2 3 Upstream 45.740 -60.399 No Ct No Ct No Ct Not detected
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C — Rainbow Trout

" Replicate Rainbow Rainbow Rainbow . Rainbow RETEST RE.TEST RE.TEST RETEST RETEST
: River Sample : . P : . Rainbow " Rainbow Rainbow Rainbow " Rainbow
River : : Relative Replicate Description Latitude Longitude trout trout trout trout Site Rainbow "
Replicate Replicate : trout Result trout trout trout trout Site
Location Ct-1 Ct-2 Ct-3 Result trout Result
Ct-1 Ct-2 Ct-3 Result
River Denys 1 1 Mouth Mid stream, below bridge 45.836 -61.177 No Ct No Ct No Ct Not detected No Ct No Ct No Ct Not detected
Not
River Denys 1 2 Mouth Left bank, above bridge 45.836 -61.177 No Ct No Ct No Ct Not detected detected No Ct No Ct No Ct Not detected Not detected
River Denys 1 3 Mouth Left bank, below bridge 45.836 -61.177 No Ct No Ct No Ct Not detected No Ct No Ct No Ct Not detected
River Denys 2 2 Upstream Mid stream, below bridge 45.854 -61.216 No Ct No Ct No Ct Not detected
Not
River Denys 2 4 Upstream Left bank, below bridge 45.854 -61.216 No Ct No Ct No Ct Not detected detected Not detected
River Denys 2 5 Upstream Right bank, below bridge 45.854 -61.216 No Ct No Ct No Ct Not detected No Ct No Ct No Ct Not detected
River Denys 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Right bank, downstream Not detected
Pooles Brook 1 1 Upstream of bridge 45.914 -61.130 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Left bank, downstream of Not Not detected
Pooles Brook 1 2 Upstream bridge 45.914 -61.130 No Ct No Ct No Ct Not detected detected
Mid stream, downstream
Pooles Brook 1 3 Upstream of bridge 45.914 -61.130 No Ct No Ct No Ct Not detected
Left bank, downstream of Not detected
Pooles Brook 2 2 Mouth bridge 45.924 -61.129 No Ct No Ct 36.42 Inconclusive No Ct No Ct No Ct
Mid stream, downstream .
Pooles Brook 2 3 Mouth of bridge 45.924 -61.129 No Ct No Ct No Ct Not detected ~ 'nconclusive Not detected
Right bank, downstream Not detected
Pooles Brook 2 4 Mouth of bridge 45.924 -61.129 No Ct 36.31 No Ct Inconclusive No Ct No Ct No Ct
Skye River 1 1 Mouth Rep 1 - left bank 45.972 -61.132 33.90 33.36 32.93 Detected
Skye River 1 2 Mouth Rep 2 - left bank 45.972 -61.132 3357 34.22 3251 Detected Detected
Skye River 1 3 Mouth Rep 3 - left bank 45.972 -61.132 33.57 34.35 33.35 Detected
Left bank, upstream of
Skye River 2 3 Upstream bridge 46.043 -61.197 No Ct No Ct No Ct Not detected
Mid stream, upstream of Not
Skye River 2 4 Upstream bridge 46.043 -61.197 No Ct No Ct No Ct Not detected detected
Right bank, upstream of
Skye River 2 5 Upstream bridge 46.043 -61.197 No Ct No Ct No Ct Not detected
Skye River 2 6 BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Right bank, upstream of Not detected
Middle River 1 1 Upstream bridge 46.226 -60.928 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Left bank, upstream of Not Not detected
Middle River 1 3 Upstream bridge 46.226 -60.928 No Ct No Ct No Ct Not detected detected
Mid stream, upstream of
Middle River 1 5 Upstream bridge 46.226 -60.928 No Ct No Ct No Ct Not detected
Middle River 2 1 Mouth Rep 1 - right bank 46.106 -60.921 34.60 35.46 36.55 Suspected 35.39 34.27 35.75 Suspected
Middle River 2 2 Mouth Rep 2 - right bank 46.106 -60.921 34.40 34.14 35.30 Suspected Suspected 34.39 34.70 35.30 Suspected Suspected
Middle River 2 3 Mouth Rep 3 - right bank 46.106 -60.921 36.94 36.32 35.29 Suspected
Baddeck Not detected
River 1 1 Mouth Mid stream 46.124 -60.804 35.40 36.53 No Ct Suspected No Ct No Ct No Ct
Baddeck Left bank, upstream of
River 1 2 Mouth bridge 46.124 -60.804 33.80 34.41 33.87 Detected Detected Detected
Baddeck Right bank, upstream of
River 1 5 Mouth bridge 46.124 -60.804 No Ct No Ct No Ct Not detected
Baddeck
River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Baddeck Right bank, upstream of Not detected
River 2 3 Upstream bridge 46.199 -60.723 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Baddeck Left bank, upstream of Not Not detected
River 2 4 Upstream bridge 46.199 -60.723 No Ct No Ct No Ct Not detected detected
Baddeck Left bank, downstream of Not detected
River 2 5 Upstream bridge 46.199 -60.723 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Mid stream, upstream of Inconlusive
North River 1 2 Mouth bridge 46.308 -60.622 No Ct No Ct No Ct Not detected No Ct No Ct 36.34
Left bank, upstream of Not .
North River 1 3 Mouth bridge 46.308 -60.622 No Ct No Ct No Ct Not detected detected No Ct No Ct No Ct Not detected Inconclusive
Right bank, upstream of
North River 1 5 Mouth bridge 46.308 -60.622 No Ct No Ct No Ct Not detected
North River 1 6 Mouth BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
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Ri s | Replicate Rainbow Rainbow Rainbow Rainb Rainbow SETEST SE.TEST SE.TEST RETEST SE.TEST
River R iver ample Relative Replicate Description Latitude Longitude trout trout trout ainobow trout Site anbow anbow ambow Rainbow ainbow
eplicate Replicate Location Ct-1 Ct-2 Ct-3 trout Result Result trout trout trout trout Result trout Site
Ct-1 Ct-2 Ct-3 Result
North River 2 1 Upstream Right bank, rep 1 46.316 -60.668 No Ct No Ct No Ct Not detected
Not
North River 2 2 Upstream Left bank, repl 46.316 -60.668 No Ct No Ct No Ct Not detected detected
North River 2 4 Upstream Mid stream 46.316 -60.668 No Ct No Ct No Ct Not detected
Benacadie Mid stream, upstream of
River 1 1 Upstream bridge 45.961 -60.706 No Ct No Ct No Ct Not detected
Benacadie Right bank, upstream of Not
River 1 2 Upstream bridge 45.961 -60.706 No Ct No Ct No Ct Not detected detected
Benacadie Left bank, upstream of
River 1 3 Upstream bridge 45.961 -60.706 No Ct No Ct No Ct Not detected
Benacadie Right bank, downstream
River 2 3 Mouth of bridge 45.929 -60.727 No Ct No Ct No Ct Not detected
Benacadie Left bank, downstream of Not
River 2 4 Mouth bridge 45.929 -60.727 No Ct No Ct No Ct Not detected detected
Benacadie Right bank, downstream
River 2 5 Mouth of bridge 45.929 -60.727 No Ct No Ct No Ct Not detected
Indian Brook 1 1 Rep 1 45.948 -60.603 35.64 34.20 34.59 Suspected
Indian Brook 1 2 Rep 2 45.948 -60.603 35.44 No Ct No Ct Inconclusive Suspected 36.80 No Ct 35.31 Suspected Suspected
Indian Brook 1 3 Rep 3 45.948 -60.603 35.44 No Ct 35.36 Suspected No Ct 35.22 No Ct Inconclusive
Mid stream, upstream of
Gillis Brook 1 2 Mouth bridge 46.026 -60.383 35.57 35.54 34.57 Suspected
Right bank, upstream of
Gillis Brook 1 3 Mouth . bridgpe 46.026 -60.383 No Ct 36.45 No Ct Inconclusive Suspected 36.80 No Ct 35.31 Suspected Suspected
Left bank, upstream of Inconclusive
Gillis Brook 1 5 Mouth bridge 46.026 -60.383 No Ct No Ct 35.45 Inconclusive No Ct 35.22 No Ct
Gillis Brook 2 1 Upstream Mid stream 46.052 -60.393 No Ct No Ct No Ct Not detected
Ni
Gillis Brook 2 2 Upstream Left bank, rep 1 46.052 -60.393 No Ct No Ct No Ct Not detected de,e‘éied Not detected
Gillis Brook 2 5 Upstream Right bank, rep 1 46.052 -60.393 No Ct No Ct No Ct Not detected
Mid stream, downstream Inconclusive
Breac Brook 1 1 Upstream of bridge 45.913 -60.513 No Ct No Ct 34.64 Inconclusive 33.76 No Ct No Ct
Right bank, downstream
Breac Brook 1 2 Upstream ¢ of bridge 45913 -60.513 35.46 No Ct 34.83 Suspected Suspected 36.32 3554 35.26 Suspected Suspected
Left bank, downstream of
Breac Brook 1 3 Upstream bridge 45.913 -60.513 34.96 35.67 35.45 Suspected
Breac Brook BLANK - distilled water NA NA No Ct No Ct No Ct Not detected
Left bank, downstream of Suspected
Breac Brook 2 3 Mouth bridge 45.914 -60.529 36.28 37.21 No Ct Suspected 34.70 No Ct 35.39
Right bank, downstream
Breac Brook 2 4 Mouth R bridge 45.914 -60.529 No Ct 36.59 34.55 Suspected Suspected No Ct No Ct No Ct Not detected Suspected
Mid stream, downstream Suspected
Breac Brook 2 5 Mouth of bridge 45.914 -60.529 No Ct 35.25 No Ct Inconclusive No Ct 35.30 34.78
Left bank, downstream of
Toms Brook 1 2 bridge 45.740 -60.728 No Ct No Ct No Ct Not detected
Mid stream, qownstream Not Not detected Not detected
Toms Brook 1 3 of bridge 45.740 -60.728 No Ct No Ct No Ct Not detected detected No Ct No Ct No Ct
Right bank, downstream Not detected
Toms Brook 1 4 of bridge 45.740 -60.728 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
Samples taken around
Salmon River 1 1 bridge 45.680 -60.781 No Ct No Ct No Ct Not detected
Samples taken around Not
Salmon River 1 2 bridge 45.680 -60.781 No Ct No Ct No Ct Not detected detected
Samples taken around
Salmon River 1 3 bridge 45.680 -60.781 No Ct No Ct No Ct Not detected
Left bank, upstream of
River Tillard 1 2 Mouth bridge 45.658 -60.913 No Ct No Ct No Ct Not detected
" " Mid stream_, upstream of Not Not detected Not detected
River Tillard 1 4 Mouth bridge 45.658 -60.913 No Ct No Ct No Ct Not detected detected No Ct No Ct No Ct
Right bank, upstream of
River Tillard 1 5 Mouth bridge 45.658 -60.913 No Ct No Ct No Ct Not detected
Right bank, upstream of Not detected
River Tillard 2 1 Upstream bridge 45.665 -60.983 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
" " Left bank, _upstream of Not Not detected Not detected
River Tillard 2 2 Upstream bridge 45.665 -60.983 No Ct No Ct No Ct Not detected detected No Ct No Ct No Ct
Left bank, downstream of Not detected
River Tillard 2 3 Upstream bridge 45.665 -60.983 No Ct No Ct No Ct Not detected No Ct No Ct No Ct
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" Replicate Rainbow Rainbow Rainbow . Rainbow RETEST RETEST RETEST RETEST RETEST
: River Sample : . P : . Rainbow " Rainbow Rainbow Rainbow " Rainbow
River : : Relative Replicate Description Latitude Longitude trout trout trout trout Site Rainbow "
Replicate Replicate : trout Result trout trout trout trout Site
Location Ct-1 Ct-2 Ct-3 Result trout Result
Ct-1 Ct-2 Ct-3 Result
Right bank, downstream
Black River 1 1 Upstream of bridge 45.664 -61.095 No Ct No Ct No Ct Not detected
Left bank, upstream of Not
Black River 1 2 Upstream bridge 45.664 -61.095 No Ct No Ct No Ct Not detected detected
Left bank, downstream of
Black River 1 3 Upstream bridge 45.664 -61.095 No Ct No Ct No Ct Not detected
Black River 2 1 Mouth Black River side - rep 1 45.695 -61.102 No Ct No Ct No Ct Not detected
Not
Black River 2 2 Mouth Black River Side - rep 2 45.695 -61.102 No Ct No Ct No Ct Not detected detected
Black River 2 3 Mouth Ballams Pond - rep 1 45.695 -61.102 No Ct No Ct No Ct Not detected
Framboise BLANK - distilled water 45.734 -60.384 No Ct No Ct No Ct Not detected
Framboise 1 1 Mouth 45.734 -60.384 No Ct No Ct No Ct Not detected
Not
Framboise 1 2 Mouth Mid stream 45,734 -60.384 No Ct No Ct No Ct Not detected detected
Framboise 1 3 Mouth 45.734 -60.384 No Ct No Ct No Ct Not detected
Framboise 2 1 Upstream 45.740 -60.399 No Ct No Ct No Ct Not detected
Not
Framboise 2 2 Upstream Mid stream 45,740 -60.399 No Ct No Ct No Ct Not detected detected
Framboise 2 3 Upstream 45.740 -60.399 No Ct No Ct No Ct Not detected

28



