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EXECUTIVE SUMMARY

The KSM Project (the Project) is a proposed gold, copper, silver, and molybdenum mine located in the
coastal mountains of northwestern British Columbia (BC), approximately 950 km northwest of Vancouver,
65 km northwest of Stewart, and 35 km northeast of the BC-Alaska border. The Project successfully
completed the Provincial and Federal environmental assessment processes, and was issued an
environmental assessment (EA) certificate by the British Columbia Environmental Assessment Office
(BCEAO) and given approval in a decision statement by the Canadian Environmental Assessment Agency
in 2014. The Project is subject to the Nisga’'a Final Agreement (NFA; Government of Canada, Province of
British Columbia and Nisga’a Nation 1999). Comprehensive baseline studies have taken place for the
Project for since 2008, and results from baseline studies were utilized as part of the environmental
assessment process. Baseline studies have continued following the issuance of the EA certificate, resulting
in the Project having comprehensive environmental baseline data spanning from 2008 to present.

Deoxyribonucleic acid (DNA) enters the aquatic environment from shedding of skin cells, hair, scales,
reproductive products, feces, and decomposition of any organism that lives in or interacts with water.
Water samples from streams and rivers around KSM were collected and filtered, and the DNA residues
on the filters were compared to libraries of genetic data in a process called metabarcoding. This process
identified the species with genetic material in or interacting with the surface water environment at KSM.

Environmental DNA (eDNA) results can be used to determine the presence or absence of an organism
but cannot detect abundance of species. Additionally, genetic sampling is sensitive and can detect
genetic material present in an area even if the species is not. For example, genetic material can be
transferred directly or indirectly by predators, or it may be introduced through contamination of sampling
equipment if sterilization is not completed properly. Unexpected positive results can be further verified with
a body of evidence (e.g., scientific and traditional knowledge, presence of barriers, habitat quality, and
results from other eDNA testing), or through additional sample collection. Species identification is also
dependent on the quality and quantity of eDNA present within the sample and the completeness of the
database of known/sequenced species the samples are run against.

The application of eDNA methods is still largely preliminary due to the inherent complexity. However, the
complex nature of a fulsome biodiversity assessment demands the use of multiple methods to collect and
analyze data, integrate results and draw inferences, and eDNA can be an invaluable ecological and
conservation tool when used in concert with other sources of data (e.g., survey methods, Indigenous
perspectives). This biodiversity study was designed to validate the results of historical baseline studies, and
to compare the efficacy and utility of eDNA sampling to traditional sampling methods.

This report presents the results of the 2022 and 2023 biodiversity program. The biodiversity program was
iterative in nature in order to respond to issues in methodology and to address questions that arose
during early data analysis; sampling methods and sites were adjusted over time to achieve the best and
most consistent results. Sites were chosen upstream (US) and downstream (DS) of key confluences in
areas where Project infrastructure is proposed in the Processing Plant and Tailing Management Area
(PTMA) and Mine Site. In 2022, 23 sites on streams and rivers around KSM were sampled; two (2) sites
were added to the program in 2023 to collect additional data in the Mine Site area. Samples were
collected at four (4) time points in 2022 (June, September, October, and November), with sampling timing
aimed to give an overview of biodiversity throughout the open water season, as well as to encompass
Pacific salmon spawning seasons. Samples were collected at three (3) time points in 2023 (July, August
and September) to further evaluate biodiversity and species distributions through the summer and early
fall within the Project area. In addition to water samples collected for eDNA metabarcoding analysis, a
variety of other samples were collected to contribute to and clarify biodiversity results. These included
bulk samples of invertebrates, which were homogenized and subjected to metabarcoding analysis, kick
net samples of invertebrates, which were submitted for traditional taxonomic identification, water samples
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that were collected for quantitative polymerase chain reaction (qPCR) analysis of eDNA, and fish voucher
specimens which were submitted for genetic identification.

eDNA samples from the water column provided the highest yield of aquatic invertebrate species richness,
favouring soft-bodied species and likely represented invertebrate community composition from a larger
geographic area due to downstream drift of DNA. Bulk tissue sample metabarcoding and Canadian
Aquatic Biomonitoring Network (CABIN) taxonomy produced largely similar family-level community
composition data to each other and were more representative of localized benthic invertebrate community
assemblage patterns. Findings of meiofauna within the bulk tissue samples represented an unexpected
improvement over morphological identification approaches in the assessment of invertebrate food webs;
however, CABIN methods provide finer resolution at the genus and species level. The integration of
metabarcoding results with morphological identification techniques, expert knowledge and ecological
context can contribute to improving the accuracy and reliability of biodiversity assessments, especially as
invertebrate genome sequencing advances to provide better genus and species level identification.

Metabarcoding detections for vertebrate species were comparable to the results of traditional baseline
studies. Species richness was higher in the PTMA compared to sites in the Mine Site. Sites on the Bell-
Irving River (Bell US Treaty and Bell DS Treaty) had the highest vertebrate species richness in both 2022
and 2023, with the greatest number of species detections noted in September and August, respectively,
with the majority of detections attributed to mammals followed by fish. The mean number of detections per
site ranged from 5.0 to 9.9 in 2022 and from 2.0 to 14.1 in 2023. Fish species richness was highest in the
Bell-Irving River, Unuk River, Teigen Creek, and South Teigen Creek. Three Pacific salmon species were
detected in Treaty Creek including Chinook salmon, coho salmon and sockeye indicating all three species
inhabit the lower reaches of Treaty Creek and may be present upstream of Todedada Creek. Dolly Varden
was concluded to be the only fish species present within the tailing management facility (TMF) footprint.

In 2022, 29 mammal species, three (3) herptile species, and 13 species of birds were detected in the Project
area, and 24 mammal species, three (3) herptile species and 19 bird species were detected in 2023,
consisting mainly of animals having greater interactions with aquatic environments, and provided evidence
of novel watershed-level presence for some species that are otherwise difficult and time-consuming to
detect through baseline sampling methods (e.g., western toads). Several mammal species were detected in
this study including American ermine, American mink, North American river otter, snowshoe hare, long-
tailed vole, western heather vole and deer mouse which were thought likely to be present in the study area;
however, baseline sampling methods did not detect these species — in part, because they were not
specifically targeted by baseline surveys. Confirmation of their presence in the Project area better aligns
baseline biodiversity data with accounts from Indigenous groups on species distributions. All likely species
of herptiles with some aquatic component of their life cycle were detected through eDNA sampling of
streams, and were detected to a greater extent than through traditional baseline monitoring methods.

In summary, eDNA metabarcoding detected a wide variety of organisms in the KSM Project area, and
demonstrated that eDNA sampling and metabarcoding can be a useful tool in identifying potential species
distributions across a wide geographic area. However, these detections must be carefully examined
within the context of existing species accounts, scientific, and traditional knowledge in order to determine
the likelihood of actual species presence in the environment. Since eDNA sampling can only determine
the presence of genetic material and not living organisms, there remains potential to falsely attribute
species presence if alternative sources of eDNA are not ruled out (e.g., transfer of genetic material by
predators or by humans). Furthermore, the libraries used to identify genetic material must be robust and
geographically relevant in order to avoid false identification of closely related species. This biodiversity
program, combined with the field data collected over previous years, provides a comprehensive summary
of baseline biodiversity and supports scientifically sound decisions on conservation and management for
the KSM Project area and the wider region.
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1. INTRODUCTION

The KSM Project baseline monitoring program began in late 2008 to characterize site-wide terrestrial and
aquatic biodiversity. As such, an extensive dataset outlining the biodiversity of the area has been
compiled to support the exploration and permitting requirements for the Project, which has been used to
assist in project design, effects assessment mitigation, offsetting and sustainable operations.

In 2022 and 2023, a biodiversity study was completed for the KSM Project (the Project) which involved the
collection and analysis of water samples for Environmental DNA (eDNA) which aimed to supplement the
existing baseline dataset and confirm biodiversity information previously collected through comprehensive
studies. This report presents the results of the 2022 and 2023 biodiversity eDNA monitoring report program
and compares it to the existing biological baseline data from previous years (Rescan 2009a, 2009b, 2010a,
2010b, 2010c, 2010d, 2010e, 2011a, 2011b, 2012a, 2012b, 2012c, 2015; ERM 2016, 2017a, 2017b,
2017c, 2018, 2021a, 2021b, 2021c, 2021d, 2022, 2023a, 2023b). The collection of samples for eDNA
analysis has not been incorporated into previous baseline studies for the Project and therefore its use and
applicability will be evaluated against known biodiversity and species distribution data collected through
vigorous sampling between 2008 and present day.

11  Project Proponent

KSM Mining ULC, a wholly owned subsidiary of Seabridge Gold Inc. (Seabridge), is the owner and
proponent for the proposed Project, a gold, copper, silver, and molybdenum mine.

1.2 Project Location

The Project is located in the Coast Mountains of northwestern British Columbia (BC). It is approximately
950 kilometres (km) northwest of Vancouver and 65 km north of Stewart, within 30 km of the British
Columbia—Alaska border (Figure 1.2-1).

1.3  Project Overview

The Project is a proposed mining operation that received an Environmental Assessment (EA) Certificate
approval in 2014 and started limited construction activities in 2021. The Project is located in two geographical
areas: the Mine Site and the Processing and Tailing Management Area (PTMA). It is proposed that these
areas would be connected by twin 23 km tunnels, the Mitchell-Treaty Twinned Tunnels (Figure 1.3-1).

The Mine Site is located south of the closed Eskay Creek Mine, within the Mitchell, McTagg, and Sulphurets
creek valleys. Sulphurets Creek is a main tributary of the Unuk River, which flows to the Pacific Ocean.

The PTMA is located in the upper tributaries of Teigen and Treaty creeks. Both creeks are tributaries of the
Bell-Irving River, which flows to the Nass River and into the Pacific Ocean. The PTMA is located about 19 km
southwest of Bell Il on Highway 37.

The Project is currently accessible only by helicopter. The Mine Site will be accessed by a new road, the
Coulter Creek Access Road (CCAR), which will be built from km 55 on the Eskay Creek Mine Road; the
first 3 km of the CCAR was constructed between 2022 and 2023. This road will follow Coulter and
Sulphurets creeks to the Mine Site. The PTMA will be accessed by a new road, the Treaty Creek Access
Road (TCAR), the first 3 km segment of which is an old forest service road off of Highway 37. The Treaty
Creek Access Road will parallel Treaty Creek. The first 17 km of the TCAR was constructed in 2022 and
2023 and provides access to Camp 11 located 1.5 km after the turnoff from Highway 37.
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Four deposits will be mined at the Project—Kerr, Sulphurets, Mitchell, and Iron Cap—using a combination
of open pit and underground mining methods. Waste rock will be stored in engineered rock storage
facilities located in the Mitchell and McTagg valleys at the Mine Site. The Mitchell-Treaty Twinned
Tunnels will be used to transport personnel, bulk materials and electrical power transmission lines
according to the EA Certificate.

The Project received an Environmental Assessment Certificate #M14-01 under the British Columbia
Environmental Assessment Act on July 29, 2014, and a favourable Environmental Assessment Decision
Statement under the Canadian Environmental Assessment Act on December 19, 2014. The Project is
subject to the Nisga’a Final Agreement (NFA; Government of Canada, Province of British Columbia and
Nisga’a Nation 1999).

KSMCo currently holds 67 provincial and 10 federal authorizations. Provincial authorizations under the
Mines Act, Environmental Management Act, Land Act, Transport Act, Park Act, Municipal Wastewater
Act, Wildlife Act, Water Sustainability Act, Drinking Water Regulation, Forest Practices and Range Act
and Forest Practices Code of B.C. authorize construction activities such as TCAR, CCAR and camp
construction and discharges to the environment. Federal permits under the Fisheries Act authorize fish
habitat offsetting projects and the Canadian Navigable Waters Act mitigates impacts on public navigation.
Other federal authorizations include a licence under the International Waters Improvement Act and
Schedule 2 listing under the Metal and Diamond Mining Effluent Regulations.

To date helicopter-supported exploration, site investigation, environmental studies, and limited land
clearing have been completed at the Project, and construction of the TCAR, CCAR, Bell-Irving River
Bridge, and Glacier Creek fish habitat offsetting plan (FHOP) have been initiated.

1.4 Biodiversity Background

Baseline species and habitat assessment programs for aquatic invertebrates, fish, and terrestrial wildlife
have been ongoing in the area since 2008. Specifically, the following studies have been conducted:

m 2008 Baseline Study Report. Chapter 10 — Fisheries (Rescan 2009a)

m 2008 Baseline Study Report. Chapter 9 — Aquatic Ecology (Rescan 2009b)

m 2009 Wildlife Characterization Baseline Report (Rescan 2010a)

m 2009 Fish and Fish Habitat Study (Rescan 2010b)

m 2008 and 2009 Grizzly Bear DNA Baseline Report (Rescan 2010c)

m 2009 Aquatic Resources Baseline Report (Rescan 2010d)

m 2009 Wildlife Habitat Suitability Report (Rescan 2010e)

m 2010 Fisheries Baseline Study Report (Rescan 2011a)

m 2010 Water Quality and Aquatic Resources Baseline Report (Rescan 2011b)
m 2011 Fish and Fish Habitat Baseline Study Report (Rescan 2012a)

m 2011 Fish and Fish Habitat Compensation Baseline Report (Rescan 2012b)
m 2012 Fish Bearing Status Assessment (Rescan 2012c)

m 2014 Salmon Monitoring Report (Rescan 2015)

m 2016 Mountain Goat Survey Report (ERM 2016)

m 2012 to 2016 Aquatic Resources and Fisheries Baseline Data Report (ERM 2017a)
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m 2016 Moose Inventory Results Memo (ERM 2017b)

m  2013-2016 Remote Camera Study Summary Report (ERM 2017c¢)

m 2017 KSM Selenium Data Summary (ERM 2018)

m Fish Salvage and Transfer Plan (ERM 2021a)

m 2021 Moose Survey Report (ERM 2021b)

m 2021 Fish Salvage and Transfer Plan Data Addendum (ERM 2021c)

® 2021 Mountain Goat Inventory Results Memo (ERM 2021d)

m 2007 to 2022 Baseline Water Quality Report (ERM 2022)

m 2022 Fish Salvage and Transfer Plan Data Addendum (ERM 2023a)

m 2007 to 2022 Unuk River Watershed Baseline Characterization Report (ERM 2023b)

These studies have produced an extensive baseline database on the distribution of aquatic and terrestrial
animals and their habitats. For example, extensive sampling on Sulphurets Creek has identified much of
the creek contains poor habitat and a fish barrier that is located 1.5 km upstream of the confluence with
the Unuk River. The sampling has confirmed fish are not present within 10 km of the Mine Site.
Additionally, aquatic resource sampling in Sulphurets Creek has found low biological productivity within
Sulphurets Creek, further supporting the conclusions of fish absence. On the PTMA side of the project,
the historical baseline studies confirmed that Dolly Varden are the only fish species present in the Tailing
Management Facility (TMF) footprint.

Environmental DNA (eDNA) sampling is an emerging technique that is efficient, non-invasive, and is a
standardizable sampling approach that has been added to the toolbox of biodiversity experts to contribute
to comprehensive knowledge required to form the basis of scientifically supported management decisions.
Species monitoring techniques rely on labour intensive and time-consuming physical identification of
species through visual surveys, morphological identification, but these can miss rare, cryptic and invasive
species (Wilcox et. al 2016; Zhang et. al 2020). Since approximately 2008, eDNA sampling has been used
in North American conservation studies to identify rare, cryptic and invasive species (Jerde et. al. 2011;
Robbins 2017). More recently the BC Ministry of Environment (ENV) has published draft Environmental
DNA Protocols for Freshwater Aquatic Ecosystems Hobbs and Goldberg 2017).

While eDNA sampling has the potential to expand our understanding of biodiversity in selected habitats,
there are also numerous challenges that need to be considered when designing eDNA studies and
interpreting results. Investigators must consider the purpose of their study, which species or groups of
species are targeted, whether genetic databases have good quality data for the species expected, and
the medium that is targeted for sampling (e.g., water, soil, etc.) (Evans et al. 2017, Ruppert et al. 2019).
The geographic extent of sampling, use of reference sites and control samples, and sample replication
will also affect the quality of data obtained from an eDNA survey. DNA persists in the environment, where
it can be sampled and analyzed to reveal entire communities across taxonomic groups simultaneously.
Species interactions with their environment results in the excretion of DNA from skin and hair cells, fish
scales and slime, reproductive and waste products, and decomposition of dead animals. eDNA sampling
collects this residual DNA present in environmental samples (i.e., water, soil, sediment, dust) without having
to collect or observe the organisms themselves. Currently, water is the most common medium used to
sample eDNA; however, advances in technology are leading to developments of eDNA sampling methods
for soil, sediment, and air. In the lab, DNA is extracted from each filter and amplified. DNA sequences are
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then compared to primers containing several markers (metabarcoding) or to a specific assay (quantitative
polymerase chain reaction (QPCR)):

1. DNA metabarcoding compares all DNA fragments from a water sample to libraries of all sequenced
known species to identify all taxa present in that sample. Markers are used to detect different types of
organisms (e.g., fish, amphibians, mammals); several markers are used to determine overall
biodiversity; and

2. gPCR analysis compares eDNA in a water sample to an assay containing DNA from a known species
to determine if that species is present.

Several factors can affect the accuracy of eDNA results, including environmental conditions, field and/or
lab contamination, and the density of organisms present in the environment (see review in Hobbs and
Golberg 2017). In the field, eDNA concentrations can be diluted by heavy rainfall or freshet flows. Water
temperature, ultraviolet radiation, exposure to microbes, and water quality affect the rate at which DNA
degrades in the environment (Strickler et al. 2015). eDNA results are also binary — that is, they will only
detect presence or absence, and cannot quantify abundance. Results cannot distinguish whether an
organism is living or dead — only the presence of its DNA. Unexpected positive results can be further
verified with a body of evidence (e.g., scientific and traditional knowledge, presence of barriers, habitat
quality, and results from other eDNA testing), or through additional sample collection. Species
identification is also dependent on the quality of eDNA present within the sample and the database of
known/sequenced species the samples are run against; however, these issues are also inherent in any
taxonomic assessment.

A further complication can be encountered as eDNA metabarcoding uses mitochondrial DNA sequences
to identify species. Mitochondrial DNA is passed down unchanged through the maternal lineage of
species; thus, it is ideal for developing primers for species identification because it remains relatively
unchanged through generations. However, the use of mitochondrial DNA can lead to detections of closely
related species where historical hybridization has occurred (Stewart and Taylor 2020). Nuclear DNA
sequences (i.e., from DNA found in the nuclei of cells) provide a more contemporary account of species
presence; however, as nuclear DNA is subject to recombination it is less ideal for metabarcoding
purposes, which focuses on extremely short and highly preserved mitochondrial DNA sequences. gqPCR
analysis (i.e., detection of single species) uses nuclear DNA sequences to identify species and, combined
with the results of mitochondrial DNA analysis, can provide insights into contemporary and historical
hybridization patterns (Stewart and Taylor 2020).

The application of eDNA methods is still largely preliminary due to the inherent complexity. However, the
complex nature of a fulsome biodiversity assessment demands the use of multiple methods to collect and
analyze data, integrate results and draw inferences, and eDNA can be an invaluable ecological and
conservation tool when used in concert with other sources of data (i.e., survey methods, Indigenous
perspectives). This biodiversity study was designed to validate the results of historical baseline studies,
and to compare the efficacy and utility of eDNA sampling to traditional sampling methods.

1.5 Study Objectives

The KSM Biodiversity Program was undertaken in 2022 and 2023 using eDNA metabarcoding, gPCR,
genetic voucher specimen analysis and benthic invertebrate taxonomy to compare the efficacy of eDNA
methods to traditional field methods in determining overall biodiversity within the KSM Project area and to
determine the practicality and utility of these methods for use at the KSM Project.
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2. METHODS

21 Sample Locations and Timing

The design of the KSM Biodiversity project was iterative in nature, with methods and sites being adjusted
throughout the program to address early findings, increase eDNA detection, confirm species identifications,
and compare eDNA results to the results of traditional sampling methods. Twenty-three sites were sampled
in 2022, and 25 sites were sampled in 2023 (Appendix A; Figure 2.1-1). Sites were selected upstream (US)
and downstream (DS) of key watercourse confluences as well as in areas where Project infrastructure is
proposed in the PTMA and Mine Site. In 2022, 267 eDNA water samples and 64 benthic invertebrate bulk
samples were collected over the four sampling campaigns (Table 2.1-1). In 2023, 225 eDNA water samples
and 25 benthic invertebrate bulk samples were collected over three site visits (Table 2.1-1). Two sites, one
each in McTagg and Gingras Creeks, were added to the sampling program in 2023 to address concerns
that water quality from Mitchell and Sulphurets creeks was impacting eDNA detection in the Sulphurets
watershed (Appendix A). In August 2023, Canadian Aquatic Biomonitoring Network (CABIN) samples were
collected from each of the 25 sites, and targeted eDNA (qQPCR) samples were collected from 6 (six) sites.
Due to unsafe conditions, not all sites were sampled during each campaign (Table 2.1-1).

Table 2.1-1: Summary of Sample Collection, 2022 and 2023

Sample Sample Metabarcoding | Bulk Sample CABIN qPCR Fish Tissue
Year Month Sample Collected? Sample Sample Voucher Samples
Collected? (Y/N) Collected Collected? | Collected? (Y/N)
(Y/N) (Y/N) (Y/N)

2022 June Y! Y? N N N

September Y Y N N N

October Y3 Y3 N N N

November® Y N N N N

2023 July Y N N N N

August Y Y Y N N

September Y N N Y4 Y5

Notes:

1 All sites were sampled with the exception of S. Teigen DS which was not accessible due to unsafe conditions.

2 All sites were sampled with the exception of S. Teigen DS, N. Treaty US1 and N. Treaty US2, which were not
accessible due to unsafe conditions.

3 All sites were sampled with the exception of Bell US Treaty and Bell DS Treaty, which were not sampled due to heavy fog.

4 Samples were only collected from sites within the TMF footprint (S. Teigen US2, S. Teigen US1, S. Teigen DS,
N. Treaty US2, N. Treaty US1 and N. Treaty DS).

5 Fish tissue voucher samples were collected at this time in North Treaty Creek and South Teigen Creek within the
TMF footprint, but not at the specific sites used for the biodiversity program.

eDNA sample collection methods differed in 2022 between June/November (grab sample) and September/October
(field-filter). All 2023 samples remained consistent in collection methods (Vampire sampler field-filter).

5 Bulk benthic invertebrate sampling could not be completed in November 2022 due to ice build-up on the kick net.

www.erm.com Version: B.1 FINAL Project No.: 0676645-0016 Client: KSM Mining ULC September 2024 Page 2-1



400000

1 Unuk
Border

Contains information licensed! ent| Cicence;
St e :
rvi

Includes material © CNES/200 mServices); Spot"lm )

420000

Eskay Creek Mine

(<]

UNUKSUSIESkaY, itchell=Treaty,
1 Saddle/Area

179 V
R Cep.

Uderrqund Woerils
- - f

o

GlngFSg

Figure 2.1-1: Biodiversity Sampling Locations, 2022 and 2023

www.erm.com Project No.: 0676645-0016 Client: KSM MINING ULC

T
By eaty C’eek 7
Sadd Pégls-f‘ Treaty US
‘oagﬁ(}' N;.Tr,qaty}

3

ling
VEREREE
Facili

Tre:‘é't'y Creek
Access Road

N

460000

Al

.Treaty DS

Bell US Treaty.

Bell DS Treaty

© Sampling Year
[ 2022
B 2023

A Fish Barrier
| Infrastructure

1:240,000
5 10

oy —

Kilometres

Date: January 31 2024
Projection: NAD 1983 UTM Zone 9N

GIS # KSM-06-353




KSM PROJECT METHODS
KSM Biodiversity Program: 2022-2023

2.2 Field Data Collection

2.2.1 eDNA Water Sampling

Water samples collected from streams for eDNA metabarcoding analysis followed the Environmental DNA
Protocol for Freshwater Aquatic Ecosystems, Version 2.2 (Hobbs and Goldberg 2017). Specific sample
collection methods were adapted from this protocol and were dependent on the equipment employed. During
each site visit, one of two methods was employed: grab sample method or field-filter method. Grab-sampling
was used in June and November 2022, and for targeted bull trout eDNA collection in 2023. Grab-sampling
involved the collection of 3 (three) replicate eDNA metabarcoding water samples in 1 L decontaminated
sample bottles. Samples were then vacuum filtered at the end of each day (Photo 2.2-1). Field-filtering was
completed in September and October 2022 and during all site visits in 2023 and involved filtering samples
directly from the watercourse in the field using either a backpack eDNA sampler (in 2022; Smith-Root,

Photo 2.2-2) or a peristaltic pump (in 2023; Vampire Sampler, Photo 2.2-3).

Sample collection followed standard clean techniques in 2022; however, this was modified in 2023 to a
“clean hands, dirty hands” protocol (US EPA 1996) to address concerns about potential field contamination.
Water samples were collected from the shore without entering the water, or if this was not possible the
sampler stood downstream of the sample collection site. Sampling was not conducted during poor weather
because heavy precipitation can dilute eDNA concentrations in streams, reducing species detections.

In 2023, samplers waited a minimum of 15 minutes following helicopter activity to begin sampling and
waders and boots were decontaminated with bleach to further minimize contamination. Use of the backpack
eDNA sampler (in September and October 2022) followed procedures outlined in the eDNA Sampler
Instruction Manual (Smith-Root 2022), where a minimum of 1 L per sample was filtered; however, filter
volume was often reduced by water turbidity, in which case water was filtered the until minimum flow value
on the unit was reached due to filter clogging. Use of a Vampire Sampler peristaltic pump for field filtering
samples (2023) allowed for a minimum of 1.5 L of water to filtered per sample; however, turbidity reduced
sample volume due to filter clogging, as noted in 2022 samples. When water turbidity was particularly high
at any given site in 2023, water was collected in a sterile 3.5 L sampling bag and allowed to settle for up to
20 minutes prior to filtering to decrease the potential for filter clogging. Blank samples (filtered distilled water)
were collected following the same methods as eDNA water sample collections in June, September and
November 2022 and during all sampling events in 2023.

In 2022, self-preserving eDNA (1.2 pm) filter packs (Smith-Root) were used for all samples. Samples
were frozen until analysis. In 2023, polyethersulfone filter disks (0.8 um) were used for all samples, which
were field-preserved and sealed to reduce the potential for contamination. Metabarcoding samples were
analyzed by Nature Metrics laboratory (Guelph, ON). Targeted bull trout eDNA water samples were
filtered using a 0.45 uym Nalgene filter funnel, stored in coin envelopes, placed in a Whirlpak bag with
silica desiccant beads and stored frozen. A positive control, collected at site South Teigen DS, was used
to confirm the effectiveness of the assay and primer at detecting local bull trout eDNA in water samples.
Targeted bull-trout eDNA water samples (n=18) were analyzed by Bureau Veritas (Guelph, ON).

Water temperature, pH, conductivity and turbidity data as well as stream habitat data (substrate
composition and stage) were recorded at the time of each sample collection. Water quality measurements
were collected with a hand-held pH and conductivity tester (Oakton PCTSTestr™ 50). Turbidity was
estimated visually and recorded as clear, low, moderate, or high. Dominant and sub-dominant substrate
types were recorded, along with stream stage (low, moderate, or high flow).
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Photo 2.2-1: Grab Sample Filtering Setup.

Photo 2.2-2: Sample Collection using the Field-Filter Method (Smith-Root Backpack eDNA
Sampler) at Site Bell DS Treaty, September 2022Benthic Invertebrate Bulk Sample.
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Photo 2.2-3: Field-Filter Method (Vampire Sampler) Setup Used at all Sites Sampled in 2023.
Note: The majority of 2023 samples were taken directly from the watercourse and the sample bag
was only used when turbidity was high. Photo obtained from the Nature Metrics Vampire Sampler

document (Nature Metrics 2023).

2.2.2 Benthic Invertebrate Sampling

Benthic invertebrate community composition samples for tissue metabarcoding analysis were collected
from each site during the June, September, and October 2022 field programs as well as in August 2023
(Table 2.1-1). Kick-net samples were collected following methods outlined in the Canadian Aquatic
Biomonitoring Network Field Manual for Wadeable Streams (Environment Canada 2012). Each kick net
collection was field picked to remove all visible benthic invertebrates to produce a single invertebrate
community tissue sample, which was preserved with ethylene glycol. Samples collected in June 2022
could not be field-picked and were preserved whole with denatured ethyl alcohol; invertebrates were
separated and remained in denatured ethyl alcohol for shipment. Benthic invertebrates community
composition was determined by metabarcoding of the tissue sample by Nature Metrics (Guelph, ON).

During the August 2023 field program, an additional CABIN kick-net sample was collected from each
sample site for morphological taxonomic analysis at the same time as water and tissue metabarcoding
samples for the purposes of comparing species composition between sample types. All organic materials
were placed in 500 mL plastic jars, preserved with 10% buffered formalin and sent to Biologica
Environmental Services, Ltd. (Victoria, BC) for taxonomic analysis.

2.2.3 Fish Tissue Voucher Specimens

Caudal fin clips were collected from 51 fish captured within the PTMA footprint in September 2023,
following standard animal care practices. Forceps and scissors were used for sample collection and were
sterilized in a 10% bleach solution, rinsed with distilled water and dipped in ethanol prior to use and
between samples. Fin clips were dried completely and placed in coin envelopes for transport and storage.
Samples were analyzed by Cramer Fish Sciences in (Sacramento, CA).
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2.3 Laboratory Analysis
2.3.1 Metabarcoding

Water samples for eDNA and benthic invertebrate tissue samples were sent to Nature Metrics (Guelph,
ON) for analysis. Benthic invertebrate tissue samples were homogenized prior to extraction. DNA from
tissue and eDNA from water were extracted using DNeasy Blood & Tissue Kit™ (QIAGEN). DNA was
purified to remove polymerase chain reaction (PCR) inhibitors. Purified DNA was amplified with PCR for a
hypervariable region of the 12S ribosomal ribonucleic acid (rRNA) gene to target and identify the
appropriate taxonomic groups. The standard analysis included 12 replicate PCRs per sample. PCRs were
performed in the presence of negative and positive control samples. Replicates were pooled after
amplification and further purified to remove reagents. All purified index PCRs were pooled into a final
library with equal concentrations. The final library was sequenced using an Illumina MiSeq V3 kit at

10.5 pM with a spike-in of 20% PhiX Control Library (lllumina, San Diego, CA).

Sequencing outputs were assigned taxonomy using sequence similarity searches against the NCBI nt
(GenBank) reference database. Assignments were made to the lowest possible taxonomic level where
there was consistency in the matches. Conflicts were flagged and resolved manually. Minimum similarity
thresholds of 99%, 97%, and 95% were used for species-, genus- and higher-level assignments respectively.
In cases where there were equally good matches to multiple species, public records from Global Biodiversity
Information Facility (GBIF) were used to assess which were most likely to be present in Canada. Higher-level
taxonomic identifications or multiple potential identifications were reported in cases that could not be resolved.

The operational taxonomic unit (OTU) table was filtered to remove low abundance OTUs from each sample
(<0.025% or <10 reads, whichever is the greater threshold for the sample). Unidentified, non-target, and
common contaminant sequences were removed from the final dataset.

2.3.2 gPCR Analysis of Water Samples for Bull Trout DNA

Three field replicate water samples per site (n=18) were sent to Bureau Veritas for bull trout g°PCR
analysis. qPCR analysis assesses samples against a specific primer designed for the species, thus
providing data specifically on the presence/absence of that species’ DNA. eDNA isolation was completed
using a DNeasy Blood & Tissue Kit™ (QIAGEN). Extracted eDNA underwent gPCR assay against bull
trout primers (eSACQO3). Each sample analyzed was separated into eight technical replicates.

A series of thresholds were established based on best professional judgement to assign confidence to
detections. Technical replicates with no positive detection (i.e., 0/8) were considered negative for the
presence of bull trout, a single positive detection (i.e., 1/8) was considered a suspected positive result,
and two or more detections (i.e., 2/8 to 8/8) were considered a positive result.

A sampling site was determined to be positive for bull trout when two or more field replicates were
positive for bull trout DNA.

2.3.3 Genetic Analysis of Fish Voucher Specimens

DNA was extracted from fin tissue using a DNeasy Blood & Tissue Kit™ (QIAGEN) following
manufacturers recommendations. All samples were genotyped at a panel of 264 single nucleotide
polymorphisms (SNPs) developed by Bohling et al. (2021) using the Genotyping-in-Thousands by
Sequencing method (GTseq; Campbell et al. 2014). The panel consists of:

m 235 neutral loci; m 8 species-diagnostic loci; and

m 20 species-diagnostic loci; m 1 sex identification locus.
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Library preparation methods followed Campbell et al. (2014). Individuals were genotyped with a custom
Perl script (GTseq_Genotyper.pl; Campbell et al. 2014), and samples were removed if they were missing
data at more than 50% of loci.

2.3.4 Benthic Invertebrate Taxonomy

Benthic invertebrate taxonomic identification by microscopic morphology followed the guidelines outlined in
the CABIN Laboratory Methods - Processing, Taxonomy, and Quality Control of Benthic Macroinvertebrate
Samples (Environment Canada 2014). The minimum level of identification for each taxa was to family;
however, organisms were identified to genus or species if possible.

Samples falling below 95% sorting efficiency were re-sorted. Additionally, re-sorts were performed on
10% of samples, and 10% of samples were audited through the taxonomic identification process following
Environment Canada (2014) guidelines. This involved a complete re-identification and enumeration of
randomly selected samples by a second taxonomist.

24 Data Processing

Detections of taxa far outside of the species’ known distribution (e.g., European or eastern Canadian species)
or having a low probability of presence in the Project area (e.g., species present in other regions, but having
limited mechanisms for moving into the Project area) despite their detection through metabarcoding analysis
were manually removed from the dataset. Some vertebrate DNA OTUs could not be identified to species
using reference libraries; thus, species designations were manually deduced, where possible, using species
lists compiled in previous baseline studies and general species distribution information. For example, Dolly
Varden were not detected in any samples in 2023. A specific Salvelinus sp. DNA sequence was detected in
2023 but could not be speciated between Dolly Varden, white char (Salvelinus albus) and stone char
(Salvelinus kuznetzovi) and an additional two identifications of Arctic char were noted within the dataset.

All four species of Salvelinus sp. have occurrence records within Canadian databases; however, only Dolly
Varden are known to occur within the Project area. Therefore, all Salvelinus sp. identifications in 2023 were
attributed to Dolly Varden.

2.4.1 Statistical Analysis

Statistical analyses of benthic invertebrate data focused exclusively on aquatic taxa. Standardized taxa
richness was calculated for each site and method (eDNA and benthic invertebrate bulk sample).
The following equation was used to calculate proportional taxa richness:

Standardized Taxa Richness (%) = (# Taxa (OTU) Detected / Total # Taxa Detected) x 100

where the total # of taxa detected represented data from all samples collected with a specific method in a
given year.

Multivariate data analyses were applied to data sets from all methods used in 2023 to compare community
composition between methods and assess method choice on ecological interpretations of biodiversity.
Sorenson’s index of similarity was used as the distance metric to produce Non-metric Multidimensional
Scaling (NMDS) models with the metaMDS function of the “vegan” package v 2.6-4 in R (Oksanen et al.
2022). NMDS bi-plots summarized the interspecific variability of samples in relation to methods. Linear
discriminant function analysis (LDA) was used to classify the taxa which best discriminated between the
sampling methods (i.e., which taxa were most unique to each sampling method) using the Ida function of
the “MASS” package in R (Venables and Ripley 2002). Differences between taxonomic methods were
tested using a pair-wise PERMANOVA (permutation multivariate ANOVA), n = 999, adjusted a < 0.05,
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which assumes no underlying distribution in the data, implemented using the pairwise.adonis function from
the “pairwiseAdonis” package v 0.4 in R (Martinez Arbizu 2020). R? in PERMANOVA provides a measure
of the strength of the group differences, and a significant R? indicates that the groups or factors have a
significant impact on the multivariate data. The null hypothesis was that identical sampling methods should
show no significant differences in the community composition.
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3. RESULTS

The results are organized into a section on aquatic invertebrates and a section on vertebrates, recognizing
that the genetic methods described previously apply to invertebrates and vertebrates alike. The results are
also described according to their spatial locations (i.e., PTMA and Mine Site). Watercourses within the
PTMA include: Treaty Creek and tributaries, Teigen Creek and tributaries, and the Bell-Irving River.
These watercourses are generally low gradient with some meandering and braided sections. Watercourses
within the Mine Site include: Mitchell Creek, McTagg Creek, Gingras Creek, Sulphurets Creek and the
Unuk River. Glacial-fed alpine streams and rivers such as these are found in the Mine Site and tend to
experience year-round low water temperatures, unstable substrates, high turbidity, acidity, highly mineralized
water, and low instream productivity (basal food resources).

Field data for all water sample collections including sample collection date, sample volume, in situ water
quality and habitat data are summarized Appendix B.

3.1 Aquatic Invertebrates

A summary of all invertebrate data obtained through metabarcoding analysis of water and bulk tissue as
well as through CABIN analysis in 2023 are presented in Appendix C. Raw data obtained through
metabarcoding analysis from Nature Metrics is presented in Appendix D.

The highest detections of aquatic invertebrate taxa in eDNA samples occurred in June 2022 and

August 2023. The lowest detections of aquatic invertebrate taxa in eDNA samples occurred in samples
from November 2022. No invertebrate eDNA was detected in samples collected in September and
October 2022, which was attributed to the low sample volume collected by the backpack eDNA sampler.
Bulk tissue metabarcoding samples had the highest taxa detections from August 2023 and October 2022
samples and the lowest in June and September 2022.

Sites in the PTMA had greater aquatic invertebrate taxa richness eDNA than those in the Mine Site area
(Figure 3.1-1; Figure 3.1-2). Spatial patterns of relative taxa richness were consistent with previous
baseline sampling programs (Table 3.1-1). Benthic invertebrate communities were dominated by
Ephemeroptera, Plecoptera and Chironomidae (Diptera).

The Mine Site had the lowest aquatic taxa richness in this study. Several sites in the Mine Site (Sulphurets
Lake Outlet, Mitchell, and Sulphurets US), located downstream of Sulphurets Lake, had no detectable
eDNA in any water samples in 2022. CABIN samples collected from these sites also had consistently low
taxonomic richness. Aquatic invertebrates detected by CABIN sampling in 2023 from sites Sulphurets Lake
Outlet, Mitchell, and Sulphurets US were dominated by glacial meltwater tolerant chironomid groups
Diamensae and Orthocladiinae, and smaller contributions of Baetis sp. (Ephemeroptera).

Two hypotheses were put forward to explain the lack of detections of eDNA in Mine Site watersheds in
2022: a) the streams, which were dominated by glacial meltwater, contained constituents that inhibited
eDNA detection in samples; and b) the highly turbid water and low concentrations of eDNA in the water
meant that the filters became easily clogged and not enough water was sampled to get adequate
concentrations of eDNA for detection. To investigate these hypotheses, two sites within the Mine Site,
Gingras and McTagg, were added in 2023 to further quantify the influence of glacial meltwater on stream
invertebrate community composition observed in 2022. The sites that were selected are tributaries to
Mitchell Creek. McTagg Creek originates from the McTagg East, West, and South glaciers, and Gingras
Creek originates from Gingras North and Gingras South glaciers but is more influenced by groundwater
discharge in the lower reaches of the creek. Overall, Gingras Creek does not experience the same
degree of glacial influence as Sulphurets, Mitchell and McTagg creeks. In addition to adding sites on
Gingras and McTagg creeks, field sampling methods were adjusted to collect additional water to increase
concentrations of eDNA in the samples.

www.erm.com Version: B.1 FINAL Project No.: 0676645-0016 Client: KSM Mining ULC September 2024 Page 3-1



»
£

S © © ©
mmdmml.vﬂ
2= 898%
F=e] o
SE2c29
Z®mT SS9
S o5 o= 2
OO OFQ
[ | EEn

m Ephemeroptera

m Hemiptera
= Diptera

NIgvD-£202-6ny
AIng-€z0z-6ny
YN@e-£z0z-6ny
YNQ®-220Z-AoN
¥INg-2202-10
%Ing-zz0z-1des
jIng-gzoz-eunp
YNQ@®-zz0z-8unp
NIgvD-£202-6ny
Aing-¢z0z-6ny
YN@e-£z0z-6ny
¥NQ®-2Z0z-AoN
INg-2202-10
Ing-zz0z-1des
JIng-gzoz-eunp
VNQ@®-zz0z-8unp
NIgv0-€202-6ny
AIng-¢z0z-6ny

S /N 1o-£20Z-Y

YNQ®-220Z-AON
INg-2202-10
AIng-zz0z-1des
AIng-gzoz-eunr
vNQ@e-zz0z-aunp
NIgv0-£20z-6ny
AIng-¢z0z-bny
VN@e-£z0z-6ny
¥YNQ®-2Z0Z-AoN
¥INg-2202-10
AIng-zz0z-1des
Ing-gzoz-eunp
¥NQ@®-zz0z-8unp
NIgY0-€20z-bny
AIng-¢z0z-6ny
¥NQ®-2Z0Z-AoN
¥INg-2202-10
AIng-zz0z-1des
Ing-gzoz-eunp
YNQ@®-zz0z-8unp

Unuk DS Eskay Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border

Unuk US Eskay

300

250

200

150
100

SN.10 jo juno)

m Coleoptera

NIgv2-€20z-6ny
Aing-£z0z-bny
VYN@e-£20z-6ny
NIgv2-£20z-6ny
AIng-¢z0z-6ny
VYN@e-£20z-6ny
NIgv2-€20z-6ny
%Ing-£20z-6ny
VYN@8-£20z-6ny
VYN@®-ZZ0Z-AON
AINg-2202-10
Aing-zz0z-1des
AIng-gzog-eunp
VNQ@e-zzoz-eunp
NIgv2-£20z-6ny
AIng-¢z0z-6ny
VYN@e-£20z-6ny
YN@®-2Z0Z-AON
%INg-2202-10
AIng-zz0z-1des
AIng-zzoz-eunp
VYNQ@@-zz0z-eunp
NIgv2-€202-6ny
%Ing-¢z0z-6ny
VYN@8-£20z-6ny
VYN@®-ZZ0Z-AON
AINg-2202-10
Aing-zz0z-1deg
jIng-gzoz-eunt
VYNQ@®-zz0z-8unp
NIgv2-€20z-6ny
AIng-¢z0z-6ny
VYN@e-£z0z-bny
VYNQ®-2Z0Z-AON
3INg-2202-10
AIng-zz0z-1des
AIng-zzoz-eunp
VYNQ@®-zz0z-8unp

Sulphurets Lake Outlet Sulphurets US Sulphurets DS

Mitchell

3
8 o
ap o O
o =2c.89 =}
BEssE6SE
= 8 FH oS O
23=58=98
ITTOWmm<
| EER
o o o o
Ire} o 0 o
N N -~ ~

SNLO jo junoy

ions Throughout the

Summary of Invertebrate Taxa Detect

Mine Site, 2022 to 2023

Figure 3.1-1

Graphics: KSM-24ERM-004:2

Project No.: 0700679-05 Client: KSM Mining ULC

www.erm.com



» o
£o 2
EE g © ©

ESCocSss T2
TESoslgo

o [SE ]

9589082 ¢E
>S5 08 =3 @
22 B ES59EZ2
S o g o2 oo
O OO FFOA T W
| ] EEEER

) NI9vJ-€202-Bny
(V) NIgvQ-gz0z-6ny
AIng-£z0z-bny
YN@e-£z0z-6ny
YN@®-2202-1ON
AINg-2Z02-100
AIng-gz0z-1des
3Ing-ggog-eunr
I YNd®-220g-aun
NI9VD-£20g-Bny
AIng-£z0z-bny
I | /N (19-£202-0nY
YN@®-2Z02-AON
INg-2202-10
AIng-gz0z-1des
YN({8-220z-aun
NI9¥D-€20g-bny
AIng-£z0z-bny
1 \/N (19-€202-6nY
YNQ®-2202-AON
AINg-2Z02-10
AIng-gz0z-1des
yNQd®-zz0z-sun
NI9VD-£20g-Bny
AIng-£20z-bny
I | /N (19-£202-6nY
VYN@®-2202-\ON
INg-2202-10
ng-zz0z-ide
NI9YD-£20g-bny
AIng-£z0z-bny
YN@e-£z0z-6ny
YN@9-2202-1ON
¥INg-¢202-10
Aing-gz0z-1des
AIng-gz0z-aunr
yNQd®-2z0z-sun
[ NI9VD-£20¢-Bny
¥Ing-£20z-bny
| \/N 19-€202-6nY
VYN@®-2202-AON
¥INg-2202-120
AIng-gz0z-1des
AIng-gz0z-aunp
YNQ®-220Z-saun
NI9¥D-€20g-bny
AIng-€z0z-bny
YN@e-£z0z-6ny
VYNQ®-2202-AON
AINg-2202-10
AIng-gz0z-1des
AIng-gz0z-eunp
yNQ®-gz0z-sun
NIgvD-£20z-bny
AIng-£z0z-bny
| | /N (19-£202-6nY
YNQ®-2202-AON
¥INg-2202-10
AIng-gz0z-1des
AIng-gz0z-aunp

S. Teigen S. Teigen |S. Teigen| N. Treaty N. Treaty N. Treaty
us2 Us1 DS us2 US1 DS

Teigen
DS

Teigen
us

350

300

YNQ8-220z-9un
o o o o o o
Ire] S ] o s}
3 139 - -

SNLO jo junoy

= Diptera

m Coleoptera
m Hydrozoa

m Hexanauplia
m Clitellata

Eurotoria
m Branchiopoda

m Bivalvia

m Arachnida

NIgv2-€20z-6ny
AIng-¢z0z-6ny
VYN@e-£z0z-6ny
VYNQ®-ZZ0Z-AON
AIng-zz0z-1des
¥Ing-gzoz-eunp
VN@e-zz0z-8unp
NIgv2-€20Z-6ny
AIng-¢z0z-6ny
VYN@e-£z0z-6ny
VYNQ®-ZZ0Z-AON
AIng-zz0z-1des
¥Ing-gzoz-eunp
VNQ@e-zz0z-8unp
NIgvD-£20Z-6ny
AIng-¢z0z-6ny
| | /N g2~ €20g-Bny
VYNQ@®-ZZ0Z-AON
¥INg-2202-100
¥Ing-zzoz-des
¥Ing-gzoz-eunp
NI YN ae-zZ0z-euny
NIgv2-£20Z-6ny
AIng-¢z0z-6ny
VYN@8-£20z-6ny
VYN@®-ZZ0Z-"ON
%INg-2202-10
%Ing-zz0z-1des
jIng-gzoz-eunt
VYNQ@e-zz0z-eunp
NIgvD-£20Z-6ny
%Ing-£z0z-6ny
I | \/N@e-€20z-Bny
VYN@®-ZZ0Z-"ON
%INg-2202-1P0
AIng-zz0z-1des
sIng-gg0z-ount
YNQ@®-zz0z-aunp
NIgVO-£20z-6ny
sing-£z0z-6ny
YNQ@®-£20z-6ny
VYNQ®-2Z0Z-AON
%INg-2202-10
%ing-zz0z-1des
sIng-gzoz-ounr
| /N ae-zZ0g-sunr

350

o o o o o o o
o [Te] o Tl o Y]
™ N N ~ ~

SNLO jo junoy

Bell DS

Treaty US Treaty US Treaty DS Bell US

Treaty US

Todedada

N. Treaty

Summary of Invertebrate Taxa Detections Throughout the

PTMA, 2022 to 2023

Figure 3.1-2

Graphics: KSM-24ERM-004:3

Project No.: 0700679-05 Client: KSM Mining ULC

www.erm.com



KSM PROJECT
KSM Biodiversity Program: 2022-2023

RESULTS

Table 3.1-1: Standardized Aquatic Taxa Richness (%) Values for eDNA, Bulk Benthic Invertebrate and CABIN Samples,

2013 to 2023
Watershed | CABIN Site | 2022-2023 Site | CABIN- | CABIN- | CABIN- | Jun-22 | Sep-22 | Oct-22 | Jun-22 | Nov-22 | CABIN- | Aug-23 | Aug-23
Name Name 2013 2014 2016 Bulk Bulk Bulk eDNA eDNA 2023 Bulk eDNA
(2013 - 2016)
Unuk N/A Unuk US Eskay 53 48 53 | 165 | 107 | 280 | 100 0.0
N/A Unuk DS Eskay 1 7.2 68 | 245 230 | 48 7.4
UR1 Unuk USof SUnuk | 31.3 | 386 | 366 | 58 77 48 29.0 8.7 16.3
UR2A UnukDSof SUnuk | 16.4 | 271 | 317 | 82 43 53 27.0 95 18.5
UR2 Unuk Border 284 | 214 48 77 9.2 300 | 108 | 188
Mitchell/ N/A Mitchell 3.9 2.9 43 10.0 3.9 0.0
Sulphurets N/A McTagg Creek 330 | 117 8.3
N/A Gringas 210 | 108 | 128
N/A Sulphurets Lake 2.4 2.4 11.0 0.0 0.0
Outlet
sc2 Sulphurets US 254 | 257 | 183 | 92 2.9 43 18.0 0.0 0.0
sc3 Sulphurets DS 179 | 414 | 195 | 34 48 6.3 2 6.1
South N/A S Teigen US2 15 77 92 | 129 560 | 143 | 197
Teigen N/A S Teigen US1 48 | 1214 | 116 | 327 410 | 134 | 245
STE3 S Teigen DS 418 | 386 | 317 | 121 | 114 0.3 370 | 143 | 185
Teigen TEC2 Teigen US 403 | 429 | 366 | 77 | 101 13 | 616 | 03 270 | 139 | 128
TECH Teigen DS 597 | 471 | 488 | 97 72 | 101 205 | 380 | 134 | 160
North N/A N Treaty US2 8.7 8.2 28 29 390 | 160 | 188
Treaty N/A N Treaty US1 58 58 338 | 378 | 390 4.8 18.1
N/A N Treaty DS 58 3.9 92 | 309 | 326 | 435 | 238 8.1
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KSM PROJECT RESULTS
KSM Biodiversity Program: 2022-2023
Watershed CABIN Site 2022-2023 Site CABIN- | CABIN- | CABIN- | Jun-22 | Sep-22 | Oct-22 | Jun-22 | Nov-22 | CABIN- | Aug-23 | Aug-23
Name Name 2013 2014 2016 Bulk Bulk Bulk eDNA eDNA 2023 Bulk eDNA
(2013 - 2016)
Treaty N/A Treaty US 3.9 26.2 6.0 0.0 0.0
TRC1B-U/S | Treaty US N Treaty 26.9 14.3 8.5 4.8 3.9 6.8 20.7 13.0 5.2 7.9
TRC2 Treaty US Todedada | 23.9 28.6 14.6 4.8 3.9 7.2 20.4 22.0 7.8 13.1
TRC3 Treaty DS 224 30 15.9 6.3 6.3 7.7 21.8 29.0 5.2 21.6
Bell-Irving BIR2A Bell US Treaty 20.9 45.7 15.9 5.3 6.8 34.4 41.9 26.0 12.1 225
BIR2 Bell DS Treaty 37.3 32.9 36.6 24 9.2 36 28.0 7.4 20.9
Total No. of Taxa 67 70 82 207 207 207 550 365 100 231 1333

Notes:

All proportions are presented as a % of total unique taxa detected during each sampling trip.

Cell colour indicates the proportion of total taxa observed for each method/sampling event at each site, with dark green signifying sites with relatively higher
proportional detections, and light green signifying sites with relatively lower proportional detections.

Blank cells indicate no data available.

N/A = site was not sampled between 2013 and 2016.
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KSM PROJECT RESULTS
KSM Biodiversity Program: 2022-2023

Similar to 2022, eDNA samples collected from Sulphurets Lake Outlet, Mitchell, and Sulphurets US failed
to produce detections of invertebrate eDNA, while bulk tissue and CABIN samples generally had low
levels of taxa richness. All eDNA, bulk tissue, and CABIN samples collected from McTagg were
consistent with communities observed in Sulphurets and Mitchell creeks, being largely devoid of
invertebrate taxa with the exception of a few highly glacial meltwater tolerant taxa. Glacial-fed alpine
stream and rivers experience low water temperatures, unstable substrates, high turbidity, acidic, highly
mineralized water, low instream productivity (basal food resources) and generally not well tolerated by
benthic invertebrates (Castella et al. 2001). High-altitude, glacial-fed streams are naturally harsh
environments in which few specialized invertebrate communities, particularly cold-water adapted
Chironomidae taxa such as Diamensinae and certain Orthocladiinae (Fureder and Niedrist 2020). Gingras
Creek had higher levels of taxa richness in eDNA samples, suggesting Gingras Creek is not as glacially
influenced as other streams in the Mine Site. The differences between the glacially and non-glacially
influenced creeks were evident in the community composition detected through eDNA and bulk tissue
samples and CABIN sampling.

Aquatic invertebrate community composition in eDNA samples had little overlap with the communities
described by bulk tissue metabarcoding samples and CABIN samples (Figure 3.1-3). Samples analyzed
with morphological taxonomy using CABIN protocols produced aquatic invertebrate communities that most
closely resembled bulk tissue metabarcoding samples. Although there was a statistically significant
difference (PERMANOVA, p=0.003, Table 3.1-2), the difference was small (R?=0.12; i.e., sample type
grouping explained little of the variance between CABIN samples and bulk tissue metabarcoding samples);
which commonly occurs when using a large number of replicates in null hypothesis significance tests.
CABIN samples and bulk tissue metabarcoding samples had greater overlap indicating that the taxonomic
composition of samples collected used the same CABIN field sampling methods produced more similar
results to each other than samples collected from the water column, as in eDNA filter samples.

Table 3.1-2: Statistical Differences Between Aquatic Invertebrate Community
Composition as Identified by Taxonomic Methods from all Sample Sites in 2023

Comparisons DF SS F statistic R? Adjusted p-value

eDNA vs tissues 1 3.16 40.23 0.50 0.003

eDNA vs CABIN 1 2.57 29.31 0.40 0.003

tissues vs CABIN 1 0.71 6.22 0.12 0.003
Notes:

DF = degrees of freedom, SS = sum of squares

The presence/absence of certain families of aquatic invertebrates provided indications on how eDNA
sample results differed most from tissue metabarcoding and CABIN samples. Large sedentary, hard-
bodied invertebrates like Hydropsychidae caddis fly larvae, Leptophlebiidae mayfly larvae, and Ostracods
(seed shrimp) were easily captured by the kicknet sampling method and were most often detected in
CABIN samples and tissue metabarcoding samples (Table 3.1-3). In contrast, abundant, but less easily
captured soft-bodied invertebrates like blackfly larvae (i.e., Simuliidae; these tend of congregate on the
vertical surfaces of boulders in areas of high flow which are not easily sampled) were most often detected
in eDNA water samples. Consistent with the observations in the previous year's samples, soft-bodied
organismes, particularly those which prefer areas of higher water flow, likely shed more DNA to the flowing
water column than might be observed of hard-bodied organisms inhabiting pools in lower flow areas of
stream (Denier and Altermatt 2014).
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KSM Biodiversity Program: 2022-2023

Table 3.1-3: Aquatic Invertebrate Taxa Most Indicative of Taxonomic Method, 2023

Species LD1-98.5% of Description Rationale
Variation Explained
Most Hydropsychidae 65.1910867 Caddisfly larvae | Large, sedentary, easily captured
Indicative of Planariidae 61.65801998 Flatworm Not sequenced
Bulk tissue/
CABIN Enchytraeidae 57.85392442 Worm Taxonomy
samples Phthiracaridae 52.1303545 Mite Taxonomy
Podocopida 46.70169243 Ostracods Taxonomy
Brachionidae 43.01074263 Rotifer Food of large inverts
Leptophlebiidae 41.05691619 Mayfly larvae Hard-bodied but abundant
Most Lumbricidae -37.653774 Worm Taxonomy
Indicative of Pediciidae -38.091358 Cranefly larvae Taxonomy
eDNA
samples Limoniidae -41.50641683 Cranefly larvae Taxonomy
Cylindrotomidae -41.59328912 Mites Taxonomy
Tipulidae -50.62770289 Cranefly larvae Taxonomy
Lebertiidae -67.21615822 Mites Taxonomy
Simuliidae -68.93548672 Blackfly larvae Soft-bodied, abundant
Notes:

LD1 = linear discriminant function axis 1

Systematic differences between eDNA and CABIN samples were likely due to peculiarities of sequencing
and taxonomic identification. Planaria, mites and cranefly larvae occurred in both sample types
(Appendix C) but were assigned to different families by barcoding versus microscopic methods, where it
is likely that these belong to the same families across sample types. It is difficult to distinguish which
identification technique is more accurate. The organisms highlighted here are challenging to identify
microscopically unless they are in a final instar stage (Orlofske & Baird 2013). Molecular techniques can
also suffer biases from primer inhibition, tag switching, chimera formation during PCR amplification, and
bioinformatics errors (Zinger et al. 2019). Sample degradation and misidentification are issues common to
microscopic taxonomy and metabarcoding techniques, where errors can propagate into false positives
and false negatives in datasets containing understudied and rare species (Fonesca et al. 2023).

Higher rates of species detections in eDNA water samples compared to bulk sample metabarcoding and
CABIN samples occurred within the Diptera (true flies) family (Appendix C, Figure 3.2-1). Of these, the
maijority belonged to family Chironomidae (non-biting midge larvae); with detections of Culicidae (mosquito
larvae), Cylindrotomidae/Limoniidae/Tipulidae (crane fly larvae), Dixidae (meniscus midge larvae), Empididae
(dance fly larvae) and Simuliidae (blackfly larvae; Appendix C) also occurring in many samples. Metabarcoding
has proven highly effective in revealing the taxonomic diversity of groups, particularly those challenging to
differentiate morphologically during larval stages, such as dipteran families (chironomids and simuliids),
mites, Oligochaeta, and Limnephilidae. Visual identification of Diptera larvae to the species level is time-
consuming and difficult to achieve, even by commercial benthic invertebrate taxonomic services.

The Chironomidae sub-order contains many undescribed or difficult to identify species (e.g., Cricotopus/
Isocladius group) that have historically been placed into morphospecies groups based on morphological
characteristics, such as Cranston’s recognizable taxonomic units (Cranston 1990). However, morphospecies
are inherently user-defined based on visible characteristics. Morphospecies will not necessarily be aligned
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with an operationally derived taxonomic unit in metabarcoding, consisting of a cluster of DNA sequences
that are similar enough to each other based on predefined level of sequence similarity. Grouping criteria
are based on practical approaches unique to each method, whether based on differences that can be
visually assessed (Morphological Species Concept) or mathematically computed from DNA sequences, but
it is not possible to know which is most accurate (Cranston 1990).

Hard-bodied aquatic larval taxa, including those in orders Ephemeroptera (mayflies), Plecoptera (stoneflies)
and Trichoptera (caddisflies) (EPT), were less often detected through eDNA analysis. Bulk tissue samples
collected using the CABIN kick-net method and those invertebrates large enough to be visible to the
unaided eye were picked from the bulk sample in the field. This method favoured larger taxa such as the
EPT, which comprised most taxon identifications in bulk tissue metabarcoding samples, but also included
some microscopic meiofauna (e.g., rotifers, gastrotrichs) that were likely diet items contained within the guts
of the larger taxa. The findings of meiofauna within the bulk tissue samples, represents an unexpected
improvement over a morphological identification approach, where gut contents are challenging/impossible to
identify. The bulk tissue metabarcoding samples likely represented a fuller picture of the invertebrate

food web for the larger EPT taxa than CABIN-sample morphological identification can provide.

Generally, eDNA samples detected more taxa than bulk tissue metabarcoding samples, potentially due to
downstream drift of benthic invertebrate DNA from upstream catchments. It may be that the bulk tissue
metabarcoding samples were more representative of the hyper-local biodiversity of invertebrate taxa in
the vicinity of sample collection, with a bias to larger hard-bodied taxa, whereas the eDNA from water
samples could represent the biodiversity of the larger catchment upstream of the sampling site, with a
bias to soft-bodied taxa.

3.2 Vertebrates

A summary of all vertebrate data obtained through metabarcoding analysis of water samples that has
undergone quality assurance/quality control (QA/QC) review is presented in Appendix E. Raw data
obtained through metabarcoding analysis from Nature Metrics is presented in Appendix D.

Results for vertebrate detections followed similar patterns in 2022 and 2023. Species detections and richness
has been divided between sites located in the Mine Site (Figure 3.2-1) and the PTMA (Figure 3.2-2) areas
of the Project. Species richness for all vertebrates observed during each sampling campaign in 2022 is
presented in Figure 3.2-3, Figure 3.2-4, Figure 3.2-5 and Figure 3.2-6. Species richness data obtained in
2023 is presented in Figure 3.2-7, Figure 3.2-8 and Figure 3.2-9.

3.2.1 Fish

Sixteen fish species were detected through metabarcoding of eDNA samples including:

m Chinook salmon (Oncorhynchus tshawytscha);

Dolly Varden (Salvelinus malma);

m coho salmon (Oncorhynchus kisutch); m coastrange sculpin (Cofttus aleuticus);

m sockeye salmon (Oncorhynchus nerka); m three-spined stickleback (Gasterosteus aculeatus);
m pink salmon (Oncorhynchus gorbuscha); m largescale sucker (Catostomus macrocheilus);

m chum salmon (Oncorhynchus keta); m longnose sucker (Catostomus catostomus);

m rainbow trout (Oncorhynchus mykiss); m longnose dace (Rhinichthys cataractae);

m cutthroat trout (Oncorhynchus clarkii); = mountain whitefish (Prosopium williamsoni); and
m bull trout (Salvelinus confluentus); m brown bullhead (Ameiurus nebulosus).
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Figure 3.2-1: Fish, Amphibian, Bird and Mammal Species Richness at Sites within the Mine Site Area, 2022 and 2023
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Figure 3.2-4: eDNA Sampling Results, September 2022
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Figure 3.2-5: eDNA Sampling Results, October 2022
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Figure 3.2-6: eDNA Sampling Results, November 2022
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Figure 3.2-7: eDNA Sampling Results, July 2023
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Figure 3.2-8: eDNA Sampling Results, August 2023
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Figure 3.2-9: eDNA Sampling Results, September 2023
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KSM PROJECT
KSM Biodiversity Program: 2022-2023

RESULTS

This species list detected through eDNA is similar to the species observed and collected during previous
baseline sampling with the exception of three-spined stickleback, which was detected in 2022 at sites Unuk
Border (September) and Unuk DS S. Unuk (June). Fish species richness was highest at Teigen Creek and
the Bell-Irving River at sites (Teigen US, Bell DS Treaty and Bell US Treaty) with a total of nine species
detected at each site (Table 3.2-1). Overall, species richness data obtained through metabarcoding was
consistent with previous baseline study results (Rescan 2009a, 2010b, 2011a, 2012b, 2012c, 2015; ERM
2017a, 2018, 2021a, 2021c, 2023a, 2023b). Species richness was generally highest in September, which
corresponds with fall-spawning salmonid species presence.

Table 3.2-1: Summary of Fish Species Detections, 2022 and 2023

Project Watershed Site Name Number of Fish Species Detected
Area 2022 2023
Jun | Sept | Oct Nov | July [ Aug | Sept
Mine Unuk Unuk US Eskay 2 3 2 1 1 1 1
Site Unuk DS Eskay 2 2 1 1 1 1 3
Unuk US of S. Unuk 1 3 3 3 4 4 3
Unuk DS of S. Unuk 1 5 4 3 4 6 3
Unuk Border 0 9 2 5 4 8 4
Mitchell/ McTagg/ Mitchell 0 0 0 0 0 0 0
Gingras/Sulphurets McTagg NA | NA | NA | NA | 0 0 0
Gingras N/A N/A N/A N/A 0 0 0
Sulphurets Lake Outlet 0 0 0 0 0 0 0
Sulphurets US 0 0 0 0 0 0 0
Sulphurets DS 0 1 0 0 1 1 2
PTMA Teigen Teigen US 8 9 9 0 6 7 6
Teigen DS 7 8 8 5 4 7 6
South Teigen S. Teigen US2 2 2 2 1 1 1 1
S. Teigen US1 2 2 5 1 1 2 1
S. Teigen DS - 9 5 1 4 5 5
North Treaty N. Treaty US2 1 2 4 1 1 1 1
N. Treaty US1 2 2 2 1 1 2 3
N. Treaty DS 3 6 2 3 3 4 4
Treaty Treaty US 0 0 0 0 0 0 0
Treaty US N. Treaty 3 2 2 3 1 1 1
Treaty US Todedada 2 5 5 4 3 3 2
Treaty DS 1 7 4 4 1 3 4
Bell-Irving Bell US Treaty 8 9 - 8 4 6 5
Bell DS Treaty 7 9 - 6 6 7 4
Note:
N/A indicates site was not included during sampling year.
-‘indicates no sample taken due to safety concerns.
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3.2.1.1 PTMA

Teigen Creek

Eight species were positively detected in Teigen Creek including:

m  Chinook salmon; = Bull trout;

m  Coho salmon; m  Dolly Varden;

m  Sockeye salmon; ®  Mountain whitefish; and
= Rainbow trout; m  Longnose sucker.

Species detections with eDNA were consistent with observations from baseline and previous records in
Teigen Creek, with the exception of longnose sucker which have not been captured in previous fishing
efforts at this site (Rescan 2010b, Province of BC 2023). Bull trout have previously been captured in
Teigen Creek and South Teigen Creek downstream of the barrier that limits fish access to the TMF
(Rescan 2010). Longnose suckers have previously been captured in Hodkin Lake and Teigen Lake
(Rescan 2009). Fish species richness was highest at Teigen US in August 2023, September and October
2022 (Table 3.2-1). No fish species were detected in Teigen US in November 2022.

Treaty Creek

A summary of all fish species DNA detections in Treaty Creek and the Bell-Irving River in 2022 and 2023
is presented in Table 3.2-2. The fish species detected in Treaty Creek include:

m  Chinook salmon; = Bull trout;
m  Coho salmon; = Dolly Varden; and
m  Sockeye salmon; ®  Mountain whitefish.

m  Rainbow trout;

Species richness in Treaty Creek tended to increase moving downstream, with zero species detected at the
uppermost site (Treaty US) and seven species detected at the lower Treaty Creek site (Treaty DS) in 2022
and 2023 samples. This is generally consistent with previous baseline sampling; however, some exceptions
were observed. Chinook salmon and coho salmon DNA were identified in multiple months at site Treaty US
Todedada, which is located approximately 1.2 km upstream of the Todedada Creek confluence. Chinook
salmon DNA was detected further upstream at Treaty Creek US N. Treaty in 2022, which is located
approximately 3.8 km upstream of the Treaty Creek confluence with Todedada (Table 3.2-2).

Chinook salmon were not captured in Treaty Creek during baseline studies (Rescan 2010b); however,
they have been occasionally reported in the lower reaches (Province of BC 2023). These detections could
be a result of dispersing individuals searching for spawning habitat, or the genetic material could have
been transferred by a predator (e.g., bears or eagles).

Sockeye salmon are known to spawn in Todedada Creek (Province of BC 2023) and use Treaty Creek to
access Todedada Creek. Sockeye salmon DNA was detected in Treaty DS, which is consistent with
previous baseline results.

Dolly Varden and bull trout were the most commonly detected species in Treaty Creek in 2022; however,
bull trout DNA was not detected in 2023. Several Oncorhynchus sp. detections could not be identified to
species in 2023; however, it is expected these detections were rainbow trout because they are known to
inhabit the Bell-Irving River and lower-middle Treaty Creek (ERM 2022a).
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Table 3.2-2: Fish Species Detections Throughout Treaty Creek and the Bell-Irving River, 2022 and 2023

Species Treaty US Treaty US N. Treaty Treaty US Todedada Treaty DS Bell US Treaty Bell DS Treaty

2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023

June|Sept| Oct | Nov [ July | Aug | Sept Sept| Oct July | Aug Sept| Oct | Nov | July [ Aug |Sept|June|Sept| Oct | Nov June|Sept| Oct | Nov [ July | Aug | Sept|June|Sept| Oct | Nov | July | Aug | Sept

Chinook Salmon N N N N N

Coho Salmon

Sockeye Salmon

N
N
N

Rainbow Trout

Bull Trout

Dolly Varden

Mountain Whitefish

Largescale Sucker

Longnose Sucker

Brown Bullhead

Longnose Dace

o | Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
o | Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
o|Z|Z2|Z2|Z2|Z2|Z2|Zz2|Z2z|Z2|Z2|Z
o | Z|Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
o | Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
o|Z|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
o | Z|Z2|Z2|Z2|Z2|Z2|Zz2z|Z2|Z2|Z

Total Number of Pacific
Salmon Species Detected

Notes:
Y =Yes; N = No
“‘indicates no sample taken
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South Teigen Creek

There is a 2.5 m impassable waterfall barrier (South Teigen Creek Falls) on South Teigen Creek

(Figure 2.1-1; Rescan 2009a), which prevents upstream migration of fish. Site S. Teigen DS is located
downstream of the barrier, approximately 100 m upstream of the confluence with Teigen Creek, and sites
S. Teigen US1 and S. Teigen US2 are located upstream of the barrier. The DNA of nine fish species was
detected at S. Teigen DS (downstream of the barrier) in 2022 and 2023 (Table 3.2-1; Table 3.2-3).

In 2022, Dolly Varden, bull trout, Chinook, sockeye and coho salmon DNA were detected upstream of the
barrier on South Teigen Creek (Table 3.2-3), which conflicts with the results of the baseline study that found
these areas only contain Dolly Varden. Chinook, sockeye and coho salmon DNA were detected in October
samples at S. Teigen US1 (Table 3.2-3). Bull trout DNA was detected at S. Teigen US1 and S. Teigen US2
(furthest upstream of the barrier) in June, September and October, but was not detected in November.

It was suspected that the detections of Chinook and coho salmon upstream of the barrier in 2022 were
due to environmental contamination (e.g., fecal matter from a predator or a surface transfer of DNA by
other organisms [e.g., grizzly bears, raptors, etc.]). No evidence of Pacific salmon species upstream of
the South Teigen Creek Falls has been recorded during past studies and the barrier is considered to be
impassable to upstream migration (Rescan 2010b; ERM 2021c; ERM 2023). There is no barrier present
between sites S. Teigen US1 and S. Teigen US2; therefore, the fish community would be expected to be
the same between the two sites; however, eDNA results were variable between these two sites. To
address the suspicion that these detections resulted from environmental contamination, sample collection
methods were modified in 2023 to use a “clean hands, dirty hands” method. Following the implementation
of this procedure, samples collected upstream of South Teigen Creek Falls in 2023 did not detect any
species other than Dolly Varden, with the exception of a detection of mountain whitefish in S. Teigen US1
in August 2023. Therefor the positive detections of salmon upstream of South Teign Creek Falls in 2022
were due to environmental contamination.

Extensive sampling and genetic analyses of captured fish during baseline studies in South Teigen Creek
determined that Dolly Varden was the only fish species present upstream of South Teigen Creek Falls
(Rescan 2010b). Genetic analysis completed in 2009 indicated that the Dolly Varden population above South
Teigen Creek Falls was reproductively isolated from the population of Dolly Varden below South Teigen
Creek Falls. Dolly Varden from the population below South Teigen Creek Falls were homozygous for an
allele that is normally diagnostic of bull trout. This characteristic was not noted in samples collected above
South Teigen Creek Falls, indicating that there is no evidence of reproductive connectivity with the population
downstream and that there was no evidence of bull trout above South Teigen Creek Falls (Rescan 2010b).

Based on the above information, bull trout detections upstream of the South Teigen Creek Falls in 2022
were hypothesized to occur from three potential sources: sequencing errors, hybridization between bull
trout and Dolly Varden, and/or environmental contamination. In addition to the implementation of the “clean
hands, dirty hands” protocol in 2023, gPCR analyses specifically targeting bull trout eDNA were conducted
on water samples from South Teigen Creek. Bull trout DNA was not detected in gPCR samples collected
from S. Teigen US1 and S. Teigen US2 in August 2023 (Table 3.2-4; Appendix F). Results from the gPCR
analysis were consistent with the metabarcoding analysis from 2023 indicating there were no sequencing
errors. Furthermore, genetic analysis of voucher specimens from fish collected from South Teigen Creek
within the TMF footprint in 2023 identified all samples as homozygous for Dolly Varden alleles. No
evidence of hybridization between Dolly Varden/bull trout was noted above South Teigen Creek Falls
(Appendix G). Therefore, bull trout are not present in South Teigen Creek upstream of South Teigen Creek
Falls and detections in 2022 were due to environmental contamination.
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Table 3.2-3: Fish Species Detection in TMF Watercourses (North Treaty Creek/South Teigen Creek), 2022 and 2023

RESULTS

Species S. Teigen US2 S. Teigen US1 S. Teigen DS N. Treaty US2 N. Treaty US1 N. Treaty DS
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
June | Sept [ Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept [ June | Sept | Oct | Nov | July | Aug | Sept
Chinook Salmon N N N N N N N N N N - N N N N N N N
Coho Salmon N N N N N N - N N
Sockeye Salmon N N N N N N - N N
Rainbow Trout N N “ N N N N - N “ N
Bull Trout N N N N -
Dolly Varden -
Mountain Whitefish -

Longnose Sucker

Notes:

“‘indicates no sample taken due to unsafe sampling conditions

Y =Yes; N =No
*= false positive
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Table 3.2-4: Summary of Targeted (qPCR) eDNA Analysis Results, August 2023

Waterbody Site Field Date Filtered Lab Bull Trout
Replicate Results’ Presence

South Teigen Creek S. Teigen US2 A 16-Aug-23 0/8 Absent
0/8
0/8
16-Aug-23 1/8 Absent
0/8

S. Teigen US1

0/8

S. Teigen DS 14-Aug-23 8/8 Present
4/8

4/8

North Treaty Creek N. Treaty US2 15-Aug-23 0/8 Absent
0/8
0/8
14-Aug-23 0/8 Absent

0/8

N. Treaty US1

0/8

N. Treaty DS 13-Aug-23 0/8 Absent
0/8

0/8

Ol (|0l |>IO|0|> O|W(> O0O|W|>» | O|®

Note:

' Eight technical replicates were assayed per eDNA sample. Results are reported as the number of positive
detections (n) in technical replicates of the same sample, n/8

North Treaty Creek

While no definitive barrier is present on North Treaty Creek, fish passage between the upper reaches of
the North Treaty watershed and Treaty Creek is hindered by poor habitat in the lowest reach closest to
Treaty Creek. In this reach, North Treaty Creek flows over an extensive alluvial fan and the stream is
characterized by poorly defined banks, discontinuous flow, and a dynamic nature that sees the flow path
frequently change (Rescan 2010b). These conditions make it unlikely that salmon or bull trout migrate
from Treaty Creek into the upper reaches of North Treaty Creek; however, they may access the lower
reach of North Treaty Creek closest to Treaty Creek. Neither bull trout nor Pacific salmon have been
captured in North Treaty Creek upstream of the alluvial fan during historical studies (Rescan 2009a,
Rescan 2010b, ERM 2021c).

Downstream of the alluvial fan on North Treaty Creek, the DNA of six species were detected at N. Treaty
DS in 2022 including bull trout, Chinook salmon, coho salmon, sockeye salmon, Dolly Varden, and
rainbow trout (Table 3.2-1; Table 3.2-3). All six species’ DNA were detected in September, and only bull
trout and Dolly Varden DNA were detected during all four sampling periods. In 2023, only five fish
species’ DNA were positively detected including coho salmon, Chinook salmon, Dolly Varden, bull trout
and sockeye salmon (Table 3.2-3). This site is located approximately 100 m upstream of the confluence
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with Treaty Creek (at the outlet of the proposed Treaty Creek FHOP) and Pacific salmon species and bull
trout may move into this site from Treaty Creek.

Similar to baseline records in South Teigen Creek, multiple years of fishing efforts completed in North
Treaty Creek upstream of the alluvial fan have only detected Dolly Varden (Rescan 2009a, Rescan
2010b; ERM 2021c). Genetic analyses conducted on fish captured during baseline studies in 2009 led to
the conclusion that Dolly Varden was the only species present in the upper reaches of North Treaty Creek
and that the population was genetically isolated from the Dolly Varden population of Treaty Creek
(Rescan 2010b).

In 2022, Dolly Varden was the only species detected at site N. Treaty US2 (furthest upstream) in June and
November; however, samples collected in September yielded Dolly Varden and bull trout DNA (Table 3.2-3).
In addition to these two species, Chinook, coho and sockeye salmon DNA were detected in October samples
at this site (Table 3.2-3). Dolly Varden and bull trout DNA were also detected at site N. Treaty US1 in June,
September and October, and only Dolly Varden DNA were detected in November (Table 3.2-3).

In response to these unexpected detections and following the same treatment as the unexpected
detections in South Teigen Creek described above, additional controls (i.e., “clean hands, dirty hands”)
were implemented and additional sampling (i.e., gPCR samples and fish voucher samples) was
conducted in 2023 to address the source of these detections in North Treaty Creek. Samples collected in
2023 with the “clean hand, dirty hands” method did not yield any positive results for species other than
Dolly Varden at N. Treaty US1 or N. Treaty US2. Results from gPCR analysis of water samples collected
from N. Treaty US1, N. Treaty US2 and N. Treaty DS in August 2023 did not detect bull trout DNA and
were consistent with results from metabarcoding analysis at the same sites (Table 3.2-4) (Appendix F).
Results of the genetic analysis of fish voucher specimens collected in North Treaty Creek in 2023 did not
detect bull trout or bull trout/Dolly Varden hybrids (Appendix G).

Thus, detections of bull trout and Pacific salmon DNA in upper North Treaty Creek in 2022 were a result of
environmental contamination, and Dolly Varden is the only fish species present upstream of the alluvial fan.

Bell-Irving River

Fish species richness was highest in the Bell-Irving River (n=10 in 2022 and n=7 in 2023) at sites located
upstream and downstream of the Treaty Creek confluence (Table 3.2-1, Table 3.2-2). Detections that
could not be differentiated between pink and sockeye salmon were most likely to be sockeye salmon
based on baseline knowledge of spawning areas and species database observations (Godwin and
Krkosek 2022, FIDQ 2023). A number of unknown Oncorhynchus detections in the 2023 data are
suspected to represent rainbow trout detections; however, they were not included in the analysis as they
could not be identified to species.

Brown bullhead were detected at Bell US Treaty in June 2022 (Table 3.2-2; Appendix D; Appendix E).
Brown bullhead are endemic to eastern North America; however, they have been introduced in various
watercourses and a population now exists in British Columbia in the lower Fraser River and in several
waterbodies on Vancouver Island (Scott and Crossman 1973). It is unlikely that this detection is accurate;
however, it is noted here for future monitoring. Longnose dace were detected at site Bell US Treaty in
September 2023 (Table 3.2-2). Although this species is widely distributed across Canada (Scott and
Crossman 1973), it has not been observed in previous studies on the Bell-Irving River (FIDQ 2023), thus
this detection represents a potential new species detection for the Bell-Irving River. The brown bullhead
and longnose dace have not been physically observed.
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3.2.1.2 Mine Site

Sulphurets Creek has a 200-m long cascade that is a barrier to fish migration upstream of Sulphurets DS
sampling site (Figure 2.2-1). Baseline fishing efforts throughout Sulphurets Creek has led to the
conclusion that Sulphurets Creek is non-fish-bearing above the cascade (Rescan 2010b). The non-fish
bearing status of Sulphurets Creek upstream of the cascade was confirmed using eDNA, where there
were no fish detections at Sulphurets US and Sulphurets Lake Outlet as well as at sites on Mitchell
Creek, McTagg Creek and Gingras Creek (Appendix D; Appendix E).

The DNA of ten species was positively detected in Mine Site streams downstream of the barrier on
Sulphurets Creek, including:

m  Chinook salmon; m  cutthroat trout;

m  coho salmon; = bull trout;

m  sockeye salmon; m  Dolly Varden;

m pink salmon; m coastrange sculpin; and
m chum salmon; m three-spined stickleback.

Sulphurets Creek

At Sulphurets DS the only fish species observed in baseline studies was Dolly Varden; however, this was
not confirmed through genetics (Rescan 2010b). In 2022, bull trout DNA was found at Sulphurets DS
which is approximately 100 m upstream of the confluence of Sulphurets Creek and the Unuk River.
However, only Dolly Varden DNA was detected at this location in July and August of 2023; coho salmon
DNA was detected in addition to Dolly Varden in September 2023 samples. Coho salmon and bull trout
inhabit the Unuk River, thus it is possible that these fish species periodically use the lower portion of
Sulphurets Creek. The detection of bull trout and coho salmon DNA in Sulphurets DS through eDNA
sampling represents species detections in this area not previously recorded in baseline reports.

Unuk River

The maijority of the salmon spawning and rearing in the Unuk River occurs in the lower 39 km of the
Alaska section (Mecum and Kissner 1989) and in Border Lake, approximately 2 km upstream of the
BC-Alaska border/site Unuk Border. Border Lake supports Chinook, sockeye, pink, coho, and chum
salmon (Tripp 1987; DFO 1987). Canyons located upstream of Border Lake, between sites Unuk Border
and Unuk DS S. Unuk, have historically restricted the upstream migration of pink and chum salmon;
however, spawning and rearing of sockeye, Chinook, and coho salmon were known to extend as far
upstream as Storie Creek, which is approximately 15 km upstream of the confluence of Sulphurets Creek
and the Unuk River (Reach 7; Knight Piesold and Homestake 1993) and approximately 2 km downstream
of site Unuk DS Eskay.

Fish species richness tended to be lowest in the sites furthest upstream in the Unuk River and highest at
the sites furthest downstream, with greater fish species richness detected within each site in the fall,
coinciding with the timing of spawning activity for the majority of species present within the Unuk River
(see Table 3.2-5; Scott and Crossman, 1987; Tripp 1987; DFO 1987; Rescan 2010b; Province of BC
2023; FIDQ 2023). Dolly Varden were the most commonly detected species in samples from the Unuk
River (Appendix E). While the higher incidence of species detections in the late summer and fall could be
due to spawning and migration activities, it is also possible that higher flows in early summer resulted in in
lower eDNA concentrations (and hence, detections) due to dilution, and that fish species detected in the
fall are still present in spring and early summer.
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Detections of three-spined stickleback, pink salmon and chum salmon DNA (Table 3.2-5) were new
compared to baseline studies (Rescan 2010b). Historically, pink and chum salmon have been observed in
the Unuk River near the USA border and in Border Lake (Province of BC 2023). Chum salmon arrive at
spawning grounds in rivers as early as July in northern BC, while pink salmon migrate into rivers between
June and September depending on location (Scott and Crossman, 1973) (Table 3.2-5). Chum salmon
were detected further upstream than had been previously noted in baseline studies or provincial records at
Unuk US of S. Unuk in August 2023 (Appendix E; Rescan 2010b; Province of BC 2023; FIDQ 2023).
These detections could represent small numbers of fish straying further upstream than normal during
spawning, or the DNA could have been introduced to the system via other means (e.g., transfer from a
predator). The presence of three-spined stickleback represents a species detection in the area that has not
been previously recorded; however, this species has a wide range in BC and its detection in the Unuk
River is not surprising.

Sites located in the upper Unuk River watershed (i.e., Unuk US Eskay and Unuk DS Eskay) had fewer
species of fish detected than sites located lower in the watershed (Table 3.2-5). Dolly Varden and bull
trout DNA were detected in the majority of samples at both upstream sites in 2022; however, bull trout
DNA were absent from both sites in 2023 (Table 3.2-5; Appendix E). In 2022, coho salmon, sockeye
salmon, and Dolly Varden DNA were found at site Unuk US Eskay in September, while only Dolly Varden
DNA was detected at this site in 2023 (Appendix E). Coho and Chinook salmon DNA were detected at
site Unuk DS Eskay in September 2023, suggesting that these three Pacific salmon species (coho,
sockeye and Chinook), which generally arrive at spawning grounds in late summer to early fall in northern
BC (Scott and Crossman, 1973), may travel further upstream in the Unuk River than previously recorded
(Knight Piesold and Homestake 1993), or that their DNA may have been transported to this site through
natural means (e.g., predators).

The lower Unuk River sites (Unuk Border, Unuk DS S. Unuk and Unuk US S. Unuk) were the only areas
where cutthroat trout DNA was detected in the Project area, with detections noted in September and
November 2022 and July and August 2023 (Table 3.2-5; Appendix E). These detections of fish DNA
correlate with known spawning times for Pacific salmon species and indicate that all five species of
Pacific salmon as well as char and trout are using the lower Unuk River.

3.2.2 Herptiles

Three herptile species were detected through eDNA between 2022 and 2023 including:
m  Western toad (Anaxyrus boreas);

m  Columbia spotted frog (Rana luteiventris); and

m  Rough-skinned newt (Taricha granulosa)

A summary of species richness at all sites assessed in 2022 and 2023 is presented in Table 3.2-6.
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Table 3.2-5: Fish Species Detections throughout the Unuk River, 2022 and 2023
Species Unuk US Eskay Unuk DS Eskay Unuk US S. Unuk Unuk DS S. Unuk Unuk Border
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023

June | Sept | Oct | Nov | July | Aug | Sept | June | Sept [ Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept | June | Sept | Oct | Nov | July | Aug | Sept
Chinook Salmon N N N N N N N N N N N N N N N N N
crom o I E I C T CE S EE C EE SRS CE A2 EE CE AR
Coho Salmon N -l N N N N N N N N N N N N “
Pink Salmon N N N N N N N N N N N N N N N “ N N N N N N N N N N N “ N
Pink Salmon/Sockeye Salmon’ N N N N N N N N N N N N N N N N N N N N N N N
Sockeye Salmon N N N N N N N N N N N N N N “ N N N N N N N N
Bull Trout N N N N N _ N N N N N N N N N “ N
Coastrange Sculpin N N N N N N N N N N N N N N N N N N N N N N
Cutthroat Trout N N N N N N N N N N N N N N N N N N N N N
Three-Spined Stickleback N N N N N N N N N N N N N N N N N N N

Notes:
Y =Yes; N =No

" eDNA metabarcoding analysis was unable to separate the species and therefore they are presented as one detection.
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Table 3.2-6: Summary of Amphibian Detections, 2022 and 2023

Watershed Site Name Number of Herptile Species Detected
2022 2023
June Sept Oct Nov | July | Aug Sept
Unuk Unuk US Eskay 0 0 0 0 0 0 0
Unuk DS Eskay 0 0 0 0 0 0 1
Unuk US of S. Unuk 0 0 0 0 0 0 0
Unuk DS of S. Unuk 0 0 0 0 1 0 0
Unuk Border 0 0 0 0 0 0 0
Mitchell/ Sulphurets Mitchell 0 0 0 0 0 0 0
McTagg N/A N/A N/A | N/A 0 0 0
Gingras N/A N/A N/A N/A 0 0 0
Sulphurets Lake Outlet 0 0 0 0 0 0 0
Sulphurets US 0 0 0 0 0 0 0
Sulphurets DS 0 0 0 0 0 0 0
Teigen Teigen US 0 0 0 0 1 1 0
Teigen DS 0 0 0 0 0 2 0
South Teigen S. Teigen US2 0 0 0 0 0 0 0
S. Teigen US1 0 1 0 0 0 0 0
S. Teigen DS - 0 0 1 0 0 0
North Treaty N. Treaty US2 0 0 0 0 0 1 0
N. Treaty US1 0 0 0 0 1 0 0
N. Treaty DS 1 1 0 1 1 1 2
Treaty Treaty US 0 0 0 0 0 0 0
Treaty US N. Treaty 0 0 0 0 0 0 0
Treaty US Todedada 0 0 0 0 0 0 0
Treaty DS 0 3 1 0 0 1 2
Bell-Irving Bell US Treaty 0 0 - 0 1 0 0
Bell DS Treaty 1 1 - 0 0 1 0

Note:
N/A indicates site was not included during sampling year.
-‘indicates no sample taken due to safety concerns.

Seven herptile species were listed in the 2009 Wildlife Characterization Baseline Report (Rescan 2010a).
Two species were thought to be unlikely to be present, including common garter snake (Thamnophis
sirtalis) and northwestern salamander (Ambystoma gracile). Western toad (Photo 3.2-1), Columbia
spotted frog, long-toed salamander (Ambystoma macrodactylum), rough-skinned newt (Taricha
granulosa) and wood frog (Rana sylvatica) were identified as likely to be common species in the Project
area. Of these species, the garter snake is least likely to be detected in water samples with eDNA
sampling, as it is an entirely terrestrial species. All other species spend some part of their life history in
water, as eggs and larvae, and some species spend significant parts of their adult lives in or near water
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(Columbia spotted frog and wood frog). Habitat preferences of frogs, and larval forms of toads,
salamanders, and newts facultatively includes wetlands and other lentic or slow-moving water bodies.
Detection of frog, salamander and newt DNA in stream samples likely represents either downstream flow
of DNA from upper watershed sources, opportunistic detections of migrating animals, or naturally
occurring contamination from predator feces or surface transfer. However, consistent detections of
herptile species eDNA in stream samples would represent a presence of that species within the region,
watershed of the location of detection, or a nearby lentic water source. Lentic water habitats were not
sampled for eDNA. Therefore, a lack of detection in stream water samples collected throughout the
Project area does not necessarily imply absence of the species.

Photo 3.2-1: Western toad (Anaxyrus boreas) observed at the Glacier Creek FHOP area (July 2022).

Columbia spotted frog DNA was detected in South Teigen Creek (S. Teigen US1) and in lower Treaty Creek
(Treaty DS). During ground surveys in 2008, Columbia spotted frog were noted near the Unuk River upstream
of the Sulphurets Creek influence, near the upper reaches of the Unuk River, near the upper reaches of West
Teigen Creek downstream of NoName Lake, and in the Coulter Creek drainage which empties into the Unuk
River (Rescan 2010a). Thus, the eDNA data collected may imply that Columbia spotted frog also likely inhabits
a larger area within the Project site than previously identified through baseline studies.

Rough-skinned newt DNA was detected in 2023 in the Unuk River (Unuk DS of S. Unuk) in the July
sample only. No observations of rough-skinned newt were found in 2008 or 2009 baseline surveys;
however, in the 2009 Wildlife Characterization Baseline Report, this species was listed as present in the
Project area (Rescan 2010a).

Salamander DNA (presumably long-toed or northwestern) was detected at Treaty DS in September 2022.
Although it is likely this species was present in the study area, no visual observations of salamanders
were noted in either 2008 or 2009 surveys (Rescan 2010a), and this observation may indicate a more
specific presence of salamanders within this watershed.

Western toad, rough-skinned newt, Columbia spotted frog, and an unidentified salamander species
(presumably either long-toed or northwestern salamander; Appendix E) were all detected in stream
samples in 2022 and 2023. In 2022, amphibian detections were limited to the PTMA and no detections
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were recorded at the Mine Site, contrary to baseline studies (Table 3.2-6). Few detections were found in
the Unuk Watershed in 2023. No herptile species’ DNA was detected in the Sulphurets/Mitchell
watershed stream sites in any samples, as these high-altitude areas are heavily influence by cold,
glacially fed streams, and the habitat is not considered appropriate to herptile species.

Western toads were the most commonly detected species in eDNA samples, correlating with higher
abundance of incidental observations. In 2022, western toad DNA was detected in lower South Teigen
Creek (S. Teigen DS), lower North Treaty Creek (N. Treaty DS), lower Treaty Creek (Treaty DS) and the
Bell-Irving River (Bell DS Treaty). Western toad DNA was also detected in 2023 in Teigen Creek (Teigen
US and Teigen DS), lower and mid North Treaty Creek (N. Treaty DS and N. Treaty US1), lower Treaty
Creek (Treaty DS) and the Bell-Irving River (Bell US and Bell DS). Amphibian surveys completed
throughout the Project area in 2008 and 2009 found western toad breeding ponds and adult toads at
three sites: two near the upstream extent of West Teigen Creek along the margins of NoName Lake and
one in lower Teigen Creek near the confluence with the Bell-Irving River (Rescan 2010a). Incidental
western toad observations were also noted at KSM Camp located in upper Sulphurets Creek and in the
South Teigen Creek watershed near the northern extent of the TMF footprint (Rescan 2010a).

Sites in the Treaty Creek watershed were evaluated as being unlikely to support western toads in baseline
studies (Rescan 2010a). Thirty sites on or near Treaty Creek and one site in North Treaty Creek were
assessed aerially for potential western toad breeding habitat in 2008 and 2009 and all were rated poor and
were deemed unlikely to support western toad breeding activities (Rescan 2010a). Toads were not
observed at four sites, three of which were on the western slope of the North Treaty Creek watershed in
the TMF area and one in the North Treaty Creek valley when ground-truthed in 2009. Thus, the consistent
eDNA detections of western toads in samples from Treaty Creek watershed sites likely indicate that this
species inhabits a larger area than previously identified through baseline studies and that toads may be
using sub-optimal habitat for breeding.

Overall, all likely species of herptiles with some aquatic component in their life history were detected
through eDNA samples of streams to a greater extent than they were through baseline monitoring
methods. Information provided by eDNA metabarcoding contributed to enhanced understanding of the
distribution of herptiles across the Project site, where visual observations of these often cryptic species
can be challenging and time-consuming using standard monitoring techniques.

3.2.3 Birds

Twenty-three bird species were detected through eDNA between 2022 and 2023 including:

m Cedar waxwing (Bombycilla cedrorum); m Varied thrush (Ixoreus naevius);

m Dark-eyed junco (Junco hyemalis); m Spotted sandpiper (Actitis macularius);

m Pacific wren (Troglodytes pacificus); m Solitary sandpiper (Tringa solitaria);

m Swainson’s thrush (Catharus ustulatus); m Green-winged teal (Anas carolinensis);

m Bald eagle (Haliaeetus leucocephalus); m Wilson’s snipe (Gallinago delicata);

m Harlequin duck (Histrionicus histrionicus); m Yellow-bellied sapsucker (Sphyrapicus varius);
m Long-tailed duck (Clangula hyemalis); m Golden-crowned kinglet (Regulus satrapa);

m Red-breasted merganser (Mergus merganser); m Ruby-crowned kinglet (Regulus calendula);

m  White-tailed ptarmigan (Lagopus leucura); m Black-capped chickadee (Poecile atricapillus);
m Spruce grouse (Falcipennis canadensis); m Red-breasted nuthatch (Sitta canadensis); and
m  American dipper (Cinclus mexicanus); m Veery (Catharus fuscescens).

= American robin (Turdus migratorius);
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In 2022, thirteen bird species were positively detected throughout the Project area while nineteen species
were detected in 2023. Increased bird species richness in samples could be attributed to the increased
water volumes filtered in 2023, thus yielding a larger amount of eDNA for analysis. Since most of these
birds are terrestrial, their DNA likely occurs at very low concentrations in the water; thus, a higher volume
is more likely to increase detection compared to species that occupy aquatic habitats. Species richness
was highest in September, and consistent with other animal groups, the PTMA was more diverse than the
Mine Site (Table 3.2-7).

Table 3.2-7: Summary of Bird Detections, 2022 and 2023

Watershed Site Name Number of Bird Species Detected
June | Sept Oct Nov July Aug Sept
Unuk Unuk US Eskay 0 0 0 0 1 2 0
Unuk DS Eskay 0 0 1 0 3 3 1
Unuk US of S. Unuk 0 0 0 1 4 3 2
Unuk DS of S. Unuk 0 0 1 0 2 5 0
Unuk Border 0 0 0 0 1 3 0
Mitchell/ Sulphurets Mitchell 0 0 0 0 0 0 0
McTagg N/A N/A N/A N/A 0 0 0
Gingras N/A N/A N/A N/A 1 3 1
Sulphurets Lake Outlet 0 0 0 0 0 0 0
Sulphurets US 0 0 0 0 1 0 0
Sulphurets DS 0 0 0 0 3 0 0
Teigen Teigen US 0 2 0 0 3 6 3
Teigen DS 2 1 1 0 0 4 2
South Teigen S. Teigen US2 0 0 0 0 4 3 3
S. Teigen US1 1 3 0 0 4 4 2
S. Teigen DS - 2 1 0 4 6 5
North Treaty N. Treaty US2 0 1 0 0 2 5 3
N. Treaty US1 0 2 0 0 3 6 4
N. Treaty DS 0 1 0 0 4 3 3
Treaty Treaty US 0 1 0 0 0 0 0
Treaty US N. Treaty 0 1 0 0 1 1 2
Treaty US Todedada 0 0 0 0 3 2 1
Treaty DS 0 2 0 0 0 2 1
Bell-Irving Bell US Treaty 1 3 - 1 2 6 2
Bell DS Treaty 1 1 - 1 1 6 0

Note:
“‘indicates no sample taken
N/A indicates site was not included during sampling year
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Most bird species known to exist within the study area from baseline studies, with the exception of
waterbirds and raptors, have limited interactions with aquatic habitats and would not be expected to be
detected regularly through this method. Detection of terrestrial birds with larger summer home ranges are
more likely to represent incidental observations. However, as with herptiles, consistent detection of
terrestrial birds at sites is likely to represent higher use of areas within the watershed for those species
with limited summer home ranges. Thus, the results of this section are divided into:

m  Raptors: where detections are expected in fish-bearing areas due to predation on fish, but detections
may be incidental by watershed due to larger summer home range sizes;

m  Terrestrial breeding birds: detections are not expected, but consistent detections likely indicate
presence within the watershed; and

m  Water-dependent birds: detections are expected, and indicative of more significant habitat usage near
to the location of detection.

3.2.3.1 Raptors

An unknown goshawk species was detected at Treaty DS and Unuk Border in 2023 (Appendix D).
Metabarcoding was only able to identify this to genus (Accipiter). Two species of Accipiter are listed as
likely present within the Project area, the sharp-shinned hawk (Accipiter striatus) and the northern
goshawk (Accipiter gentilis; Rescan 2010a). These detections were excluded from analysis as they could
not be positively identified to species; however, it is likely that they can be attributed to one of the

two likely present species noted, and the detections are more likely to be northern goshawk as these
were observed during field surveys in 2023.

During baseline studies, bald eagles were observed throughout the Unuk River watershed as well as in
Teigen Creek and lower Treaty Creek (Rescan 2010a). In 2022, the only bald eagle detection was at site
Teigen DS in October (Appendix E). In 2023, the number of detections of bald eagle increased with the
change in sampling methods. Bald eagles were detected at sites consistent with baseline observations, on
the Unuk River (Unuk Border, Unuk DS of S. Unuk and Unuk US of S. Unuk), on Teigen Creek (Teigen US)
and on the Bell-Irving River (Bell DS Treaty). Bald eagles feed primarily on fish, and to a lesser extent on
waterbirds and small mammals; they are the most water-dependent of the raptors observed in the Project
site. The smallest average daily movement distances of bald eagles occurs during the non-breeding period
in summer and fall months as a result of salmon availability at spawning sites; bald eagles travel on average
5 to 10 km per day (Wheat et al. 2017). The detection of bald eagles throughout the upper Unuk watershed
is likely reflective of the fish-bearing (and in particular, salmon-bearing) status of this watercourse.

3.2.3.2 Terrestrial Breeding Birds

Eight terrestrial breeding bird species were identified through eDNA metabarcoding analysis in 2022 while
twelve were detected in 2023 (Appendix E). Species detected in 2022 include white-tailed ptarmigan

(Photo 3.2-2), American robin, cedar waxwing, dark-eyed junco, Pacific wren, Swainson’s thrush, varied thrush
and veery. Species detected in 2023 included all those noted in 2022 except the cedar waxwing, as well as
new detections of black-capped chickadee, ruby-crowned kinglet, golden-crowned kinglet, red-breasted
nuthatch and yellow-bellied sapsucker. These species tend to be abundant across the survey area, thus were
most likely to be detected in eDNA samples, despite limited interactions with water.

The Eurasian wren (Troglodytes troglodytes) was detected in many samples; however, this species is
endemic to Eurasia and Africa (IUCN 2023). It is likely that this detection represents the presence of
Pacific wren, a closely related species, which is common in the study area. As such, all detections of
Eurasian wren were replaced with Pacific wren for analysis.
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Photo 3.2-2: White-tailed ptarmigan (June 2022).

Terrestrial breeding bird species were detected throughout the PTMA in Teigen Creek, South Teigen
Creek, North Treaty Creek, Treaty Creek and the Bell-Irving River watersheds (Appendix E).

Terrestrial breeding bird detections were highest on the Bell-Irving River. Five terrestrial bird species were
detected at Bell US Treaty in 2022 and 2023, and six terrestrial bird species were detected at Bell DS
Treaty in August 2023 (Table 3.2-7).

Two terrestrial breeding bird species were detected in the Mine Site area in 2022: one at Unuk DS S.
Unuk (Pacific wren) and one at Unuk DS Eskay (varied thrush); both detections occurred in October.
In 2023, bird species detections at sites within the Mine Site area increased, with positive detections at
eight of the eleven sites and in the majority of sampling months (Table 3.2-7).

Between 2008 and 2009, a total of 60 terrestrial breeding bird species were identified during baseline
surveys (Rescan 2010a). All species detected in 2022 and 2023 metabarcoding samples are known to
inhabit the Project area (Rescan 2010a). It was not expected that bird species having little association
with aquatic habitats would be detected in great numbers through eDNA samples from stream; however,
the consistent presence of these birds in stream samples may indicate the relatively higher abundance of
these birds compared to other species, or potentially those birds having somewhat greater interactions
with aquatic habitats than other terrestrial breeding birds observed during baseline studies.

3.2.3.3 Water-Dependent Birds

Water-dependent birds include groups such as diving and dabbling ducks, loons, geese, swans, gulls,
and shorebirds. Four species of water dependent birds were detected in 2022 including American dipper,
harlequin duck, long-tailed duck and red-breasted merganser (Appendix E). In 2023, seven species were
detected including Wilson’s snipe, American teal, spotted sandpiper, solitary sandpiper, American dipper
and harlequin duck (Appendix E). All of the water dependent bird species detected are known to either
inhabit the Project area or are migratory birds that have been previously known to spend some time in the
area (Rescan 2010a).
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Harlequin duck and Long-tailed duck both occur on BC conservation lists and were detected within the
KSM Project area. Harlequin duck DNA was detected at one site in June (Teigen DS) and three sites in
September 2022 (Teigen US, S. Teigen DS, and N.Treaty DS) and at two sites in July (Unuk DS Eskay
and S. Teigen DS) and one site in August 2023 (N. Treaty US1). Harlequin ducks are Yellow-listed in BC
and are of regional concern as they occupy unique breeding habitat along fast-flowing rocky rivers

(H. Visty pers. comm.; BC Conservation Data Centre 1995). Long-tailed ducks were detected at one site
on the Unuk River (Unuk US S. Unuk) in November 2022. Long-tailed ducks are Blue-listed (Special
Concern) in BC, with very few breeding records in the province. Long-tailed ducks migrate through the
KSM Project area and use similar habitats to other diving ducks (i.e., fish-bearing lakes and
watercourses) (H. Visty pers. comm.).

3.2.4 Mammals

Thirty-four mammal species were detected through eDNA between 2022 and 2023 including:

m Mountain goat (Oreamnos americanus); m Eastern meadow vole (Microtus pennsylvanicus);

m Bighorn sheep (Ovis canadensis); m Northern red-backed vole (Myodes rutilus);

m Moose (Alces alces); m  Common muskrat (Ondatra zibethicus);

m  White-tailed deer (Odocoileus virginianus); m Keen's mouse (Peromyscus keeni);

m  Wolverine (Gulo gulo); m Deer mouse (Peromyscus maniculatus);

= North American river otter (Lontra canadensis); m Western heather vole (Phenacomys intermedius);

m  American Marten (Martes americana); m Porcupine (Erethizon dorsatum);

m  American ermine (Mustela richardsonii); m Southern flying squirrel (Glaucomys volans);

m  American mink (Mustela vison); m Northern flying squirrel (Glaucomys sabrinus);

m American black bear (Ursus americanus); m Little brown bat (Myotis lucifugus);

m Grizzly bear (Ursus arctos); m Bushy-tailed woodrat (Neofoma cinerea);

m Snowshoe hare (Lepus americanus); m Hoary marmot (Marmota caligata);

m European rabbit (Oryctolagus cuniculus); m Groundhog (Marmota monax);

m American beaver (Castor canadensis); m Douglas squirrel (Tamiasciurus douglasii);

m Nearctic brown lemming (Lemmus m  American red squirrel (Tamiasciurus
trimucronatus); hudsonicus);

m Collared lemming (Dicrostonyx groenlandicus); m Common shrew (Sorex cinereus); and

m Long-tailed vole (Microtus longicaudus); m Cinerus shrew (Sorex cinereus)

Twenty-nine mammal species were detected in 2022 and 24 species were detected in 2023 (Appendix E).
In 2022, the majority of detections were observed at PTMA sites, with only three detections at sites within
the Mine Site area of the Project (Table 3.2-8). The highest number of mammal species detections were
observed at Bell DS Treaty in September (Table 3.2-8). In 2023, more detections of mammals were noted at
sites within the Mine Site area compared to 2022, while the number of species detections at PTMA sites
remained similar (Table 3.2-8). The highest species richness in 2023 was observed at sites in lower Treaty
Creek (Treaty DS) and the Bell-Irving River (Bell US Treaty and Bell DS Treaty) in August 2023. A summary
of all mammal detections per site and sampling time is presented in Table 3.2-8.
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Table 3.2-8: Summary of Mammal Detections, 2022 and 2023

Watershed Site Name Number of Mammal Species Detected
2022 2023
June Sept Oct Nov July Aug Sept

Unuk Unuk US Eskay 1 0 1 1 4 5 8
Unuk DS Eskay 9 4 2 4 5 7 6

Unuk US of S. Unuk 1 5 4 0 5 8 9

Unuk DS of S. Unuk 0 3 1 5 8 13 1

Unuk Border 0 7 2 3 1 11 0

Mitchell/ Sulphurets Mitchell 0 0 0 0 3 2 0
McTagg N/A N/A N/A | N/A 4 5 0

Gingras N/A N/A N/A | N/A 5 7 8

Sulphurets Lake Outlet 0 0 0 0 1 2 4

Sulphurets US 0 0 0 0 5 7 6
Sulphurets DS 0 1 3 0 7 7 10

Teigen Teigen US 1 4 8 0 7 7 9
Teigen DS 8 6 5 5 1 9 8

South Teigen S. Teigen US2 3 4 4 2 6 9 6
S. Teigen US1 4 6 2 4 5 9 7

S. Teigen DS - 6 6 2 5 8 7

North Treaty N. Treaty US2 2 5 5 4 4 7 9
N. Treaty US1 4 4 4 5 5 8 7

N. Treaty DS 8 6 2 4 5 8 5

Treaty Treaty US 0 1 0 0 0 1 1
Treaty US N. Treaty 4 4 5 2 6 8 5

Treaty US Todedada 2 8 3 3 7 7 3
Treaty DS 2 8 2 3 0 15 12

Bell-Irving Bell US Treaty 9 10 - 6 11 16 0
Bell DS Treaty 9 14 - 6 4 15 3

Note:
“‘indicates no sample taken.
N/A indicates site was not included during sampling year.

As the majority of mammals are not inherently aquatic in nature, eDNA analysis is not likely to
consistently detect the presence or absence of these species. Aquatic mammals and mammals who are
likely to interact with water for foraging (e.g., beaver , muskrat and moose) were detected more often than
exclusively terrestrial species (Appendix E). In 2023, increased detections of specific rodents, including
long-tailed vole, eastern meadow vole, western heather vole and cinereus shrew were noted compared to
2022 samples (Appendix E). The increase in detections in 2023 may be a result of increasing the quantity
of water sampled, hence increasing the amount of eDNA detected.
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Mammal detections have been divided into six categories which follow the presentation of data in the
2009 Wildlife Characterization Baseline Report and focus on mammal species or groups of species that
were identified as a species or groups of provincial or federal conservation concern or of social, economic
or biological importance (Rescan 2010a).

3.2.4.1 Moose and Deer

Moose were selected as a focal species for baseline surveys due to their cultural, social, economic, and
biological importance to the region. They commonly occur throughout the forested areas of British
Columbia (BC). In 2019, there were an estimated 110,000 and 185,000 animals in BC, with between
25,000 and 45,000 moose in the Skeena Region (BC FLNRORD 2019).

Moose DNA was detected in all watercourses except Sulphurets Creek and Mitchell Creek (Appendix E)
in 2022. Similarly, samples collected in 2023 also resulted in moose detections in all watercourses aside
from McTagg Creek, Mitchell Creek and Gingras Creek (Appendix E). Unlike in 2022, moose were
detected at two sites on Sulphurets Creek (Sulphurets DS and Sulphurets Lake Outlet) in September
2023. In 2022 and 2023, no moose were detected at Treaty US but were detected at all downstream
Treaty Creek sites. Furthermore, moose were detected in all samples collected at Bell-Irving River sites
and in the majority of samples collected in the TMF Area (upstream South Teigen and North Treaty Creek
sites) in both sampling years.

White-tailed deer DNA was detected once in the 2022 program at site Unuk DS Eskay in November
(Appendix E). White-tailed deer have not been observed during wildlife baseline studies but have been
identified in the region by Indigenous groups (G. Sharam, pers. comm.). It is also possible that this detection
is a result of misidentification, contamination, or from animal or human feces as this site is located
downstream of the Eskay Creek Mine influence. No white-tailed deer detections were noted in 2023.

Detections of moose are consistent with baseline surveys. Aerial surveys completed in winter 2021 and
subsequent data analysis indicates that moose populations have increased in coastal and interior habitat
areas of the Project area (ERM 2021b). Overall, moose were identified in all major drainages, with the
highest densities in the valleys of the Unuk and South Unuk Rivers as well as in the Teigen Creek, Bell-
Irving River and Bowser Lake survey areas (Photo 3.2-3).

Photo 3.2-3: Moose observed in the Bell-Irving River downstream of site Bell DS Treaty
(February 2021).
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3.2.4.2 Mountain Ungulates

Two species of mountain ungulates were detected in the Project area in 2022 eDNA samples including
mountain goat and bighorn sheep; in 2023, only mountain goat were detected. Bighorn sheep DNA was
detected in the South Teigen Creek watershed at site S. Teigen US1 in November 2022. Bighorn sheep
are found to the north-east of the Project area, within the Klappan region and have not been observed in
previous aerial/ground wildlife surveys or through camera studies (Rescan 2010a; G. Sharam pers.
comm.). Since the detection site is not downstream of any watercourses that bighorn sheep are known to
inhabit, it is not likely that this detection is a result of DNA drift from upstream watercourses. The eDNA
detection may be a result of misidentification or contamination, or it may be possible that the detection
comes from a dispersing sheep that is outside of its usual range.

Mountain goat DNA was positively detected at seven sites in 2022: Unuk Border, Unuk DS Eskay,
Sulphurets DS, N. Treaty DS, Treaty US N. Treaty, Bell US Treaty and Bell DS Treaty. In 2023, positive
detections were noted at eight sites: Unuk DS of S. Unuk, Unuk US Eskay, Sulphurets DS, Sulphurets
US, McTagg, Treaty US Todedada, Treaty DS and Bell DS Treaty. Detections were noted at sites within
the Mine Site area in 2022 and 2023 samples. Aerial surveys completed in 2008, 2009, and 2016
confirmed mountain goat presence throughout the Project area and in all watersheds assessed as a
component of the 2022 biodiversity program (Rescan 2010a, ERM 2016).

3.2.4.3 Furbearers

Furbearers include all mammals with hair that have traditionally been hunted or trapped for their fur.
Furbearers of interest that could occur near the Project include two species of conservation concern:
the federally listed (special concern) wolverine and provincially blue-listed fisher (Martes pennanti).
Twelve species of furbearing mammals were identified using eDNA between 2022 and 2023 including
wolverine, American black bear, American ermine, marten, mink, North American river otter, snowshoe
hare, European rabbit, beaver, muskrat, northern flying squirrel and red squirrel.

Most species were previously known to inhabit the Project area by Indigenous groups (Rescan 2010a;
G. Sharam personal communication); however, some detected species were not observed during wildlife
baseline surveys but have been noted in the region by Indigenous groups, including American ermine,
American mink, North American river otter and snowshoe hare in 2022. These detections through eDNA
metabarcoding create greater alignment of the species accounts of the baseline program with
Indigenous knowledge.

In 2023, European rabbit was detected at two Unuk River sites (Unuk Border and Unuk DS of S. Unuk).
This species resembles snowshoe hares; however, they are a member of a separate genus and therefore
are unlikely to be misidentified through metabarcoding analysis. This species has been noted as an invasive
species in BC and were originally brought to North America as a food source; however, they have been
distributed through the pet trade (Gov BC 2024). Established populations of European rabbits have been
noted on Vancouver Island, Triangle Island, the Southern Coast and the Okanagan (Gov BC 2024).

Wolverine were detected at Treaty DS in September 2022. In 2023, wolverine were positively detected at
one site on the Unuk River (Unuk US Eskay), in South Teigen Creek (S. Teigen US2), at two sites on North
Treaty Creek (N. Treaty US1 and N. Treaty US2) and in lower Treaty Creek (Treaty DS). Wolverine have
been identified through trapline surveys throughout the Project area, and incidental observations have been
recorded in the lower Unuk River watershed (Rescan 2010a). Wolverines generally exhibit a great range in
habitat selection and can exploit habitats from valley bottoms to alpine meadows (Rescan 2010a).
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Beaver, an aquatic species were the most commonly detected furbearer species, found at 15 of

23 sample sites in 2022. In 2023 beaver were detected at 14 sites, mainly those within the PTMA area
(Appendix E). Between 2022 and 2023, beaver were noted in the all watercourses except for Mitchell
Creek, McTagg Creek and Gingras Creek (Appendix E).

No detections of grey wolf in 2022 and 2023 eDNA samples were noted, despite their known presence
throughout the Project area (Rescan 2010a). Grey wolves have been observed or signs of their presence
have been detected in the lower Unuk River near the Canada-US border (Photo 3.2-4) in 2021 and in
2009 as well as in the Teigen and Treaty Creek watersheds (Rescan 2010a). However, wolves range
over long distances and have little interaction with aquatic environments, where detections were likely to
be incidental and not indicating anything other than incidental use of a particular site.

Photo 3.2-4: Wolves observed in the lower Unuk River watershed near the
Unuk Border site (February 2021).

3.2.4.4  Grizzly Bear

In 2008 and 2009, a terrestrial DNA study of grizzly bear was undertaken to identify individual animals to
determine population size and movements of individuals. Thirty-one individual grizzly bears were identified
and an estimated population of 58 bears was determined in the Project area (Rescan 2010c). Grizzly bears
were positively detected through baited hair collections in spring/summer and trail sets along salmon streams
in the fall throughout the Project area (Rescan 2010c). Distribution of grizzly bear detections in 2008 and
2009 suggest that this species utilizes a variety of habitat, with summer detections ranging throughout the
Project area at high and lower elevations and fall detections primarily noted at lower elevations in the Unuk
River floodplain, Teigen Creek and Todedada Creek (Rescan 2010c). In 2022, grizzly bear DNA was
detected at three sites on the Unuk River (Unuk Border, Unuk DS S. Unuk and Unuk DS Eskay), at S. Teigen
US1, at two sites on Treaty Creek (Treaty US N. Treaty and Treaty US Todedada) and on the Bell-Irving
River at Bell DS Treaty (Appendix D; Appendix E). Fewer detections were noted in 2023, with only three sites
in total yielding positive results (S. Teigen DS, Bell US Treaty and Bell DS Treaty).
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Grizzly bear DNA detections were limited to the lower Unuk River watershed in the fall of 2022, with the
only detections within the Mine Site being noted at site Unuk DS Eskay in September and at sites Unuk
Border and Unuk DS S. Unuk in November 2022. Furthermore, samples collected in 2022 within the
PTMA indicate grizzly bear presence at S. Teigen US1 in June, which correlates with baseline data
suggesting bears utilize a greater range of elevation and habitat in the summer months (Rescan 2010c).
Detections of grizzly bear in the fall of 2022 within the PTMA were restricted to sites Treaty US N. Treaty,
Treaty US Todedada and Bell DS Treaty (September), all of which are at relatively lower elevations within
larger river floodplains as was similarly noted in baseline data (Rescan 2010c). Data collected in 2023
followed a similar pattern, with detections at site S. Teigen DS in late summer (August) and at sites Bell
DS Treaty and Bell US Treaty in the fall (September).

The limited spatial distribution of grizzly bear DNA detections in the 2022 and 2023 eDNA program is
likely attributed to the foraging habits of grizzly bears. Grizzly bears forage for salmon during spawning
season when salmon are present in large numbers and will spend the remaining seasons traveling
extensive distances for foraging opportunities (Rescan 2010c). Grizzly bear DNA detections generally
coincided with locations where Pacific Salmon were also detected indicating the food web linkage as a
probable determinant of their distribution in water sample sites.

3.2.4.5 Hoary Marmot and Arctic Ground Squirrel

Hoary marmot DNA was positively detected in one sample at site N. Treaty DS in June 2022 (Appendix E).
This species occupies high elevation open habitat in the region, including herb-dominated meadows and
boulder/talus fields with appropriate soil conditions (Rescan 2010a). In areas of abundant food resources,
hoary marmots tend to live in colonies. Hoary marmots feed on a variety of herbaceous plants, grasses,
and seeds, and usually restrict their foraging to areas within 100 m of their dens (Banfield 1981). Studies
on the distribution of hoary marmot and Arctic ground squirrel (Spermophilus parryii) were included in the
2009 Wildlife Characterization Baseline Report following a request from local Indigenous peoples as they
are valued cultural and subsistence species (Rescan 2010a). Marmots were observed on a number of
occasions during field studies in 2009, confirming their presence within the local and regional study area.
No positive detections of Arctic ground squirrel were noted in 2022 or 2023 eDNA samples (Appendix D;
Appendix E), nor were they detected in baseline surveys in 2008 and 2009 (Rescan 2010a). Both hoary
marmot and Arctic ground squirrel are mainly terrestrial species and eDNA analysis of water is not well
suited to presence/absence studies for these species.

3.2.4.6 Small Mammals

The species of small mammals detected during sampling included:

m  Deer mouse (Peromyscus maniculatus);

m  Meadow vole (Microtus pennsylvanicus; Photo 3.2-5);

m Long-tailed vole (Microtus longicaudus);

m  Keen’s mouse (Peromyscus keeni; also known as northwestern deermouse);
m  Northern red-backed vole (Myodes rutilus);

m  Western heather vole (Phenacomys intermedius);

m Common shrew (Sorex cinereus; Photo 3.2-6);

®  Nearctic brown lemming (Lemmus trimucronatus);

m  Cinereus shrew (Sorex cinereus); and

m  Collared lemming species (Dicrostonyx sp.).
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Photo 3.2-5: Meadow vole (2008).

Photo 3.2-6: Common shrew (2009).
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Small mammals were detected in all watercourses except upper Sulphurets Creek (Sulphurets US and
Sulphurets Lake Outlet) and Mitchell Creek in 2022; however, in 2023, small mammals were detected at
all sites sampled including those within the Sulphurets Creek watershed (Appendix E), indicating that the
shift in water sampling methods likely improved detections of the species in this watershed, and the
absence of detections in 2022 is not likely reflective of a true absence in this watershed.

Small mammal trapping efforts in 2008 and 2009 identified five of the ten species detected in 2022 and 2023
(Keen’s mouse, northern red-backed vole, meadow vole, common shrew and Nearctic brown lemming) as
well as meadow jumping mouse (Zapus hudsonius) and dusky shrew (Sorex monticolus), which were not
detected by metabarcoding (Rescan 2010a). Species detected by metabarcoding that were not captured
during the baseline wildlife surveys include long-tailed vole, western heather vole and deer mouse; however,
these species are common throughout BC and therefore their presence is not unexpected.
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4 SUMMARY

The KSM Biodiversity program undertaken in 2022 and 2023 demonstrated that eDNA sampling and
metabarcoding can be a useful tool in identifying species distributions across a wide geographic area,
particularly for organisms that regularly interact with water; however, detections must be carefully examined
to determine the likelihood of actual species presence in the environment. Metabarcoding was successful in
detecting the DNA of a variety of vertebrate species including three-spined stickleback, long-toed salamander,
rough-skinned newt, American ermine, American mink, North American river otter, snowshoe hare, long-
tailed vole, western heather vole and deer mouse; all of which were previously not detected in the KSM
Project area, but which are not unexpected based on their known ranges and habitat preferences.

There were a number of observations that demonstrate the importance of having a robust catalogue of
species prior to conducting eDNA studies. Specifically, some detections of genetic material could lead to
erroneous conclusions about species presence. It is also important to consider a detection of genetic
material is just that (a detection of genetic material) and not necessarily the detection of a living organism.
For example, in this study Salvelinus sp. DNA was detected and it could not be speciated between Dolly
Varden, white char, stone char or Arctic char. Of these char species, only Dolly Varden have been
encountered in previous baseline studies and only Dolly Varden are historically known to be present in this
region; thus, it was concluded that these char DNA detections were Dolly Varden.

Additionally, an aquatic-based eDNA program is going to bias towards aquatic species or species that frequent
water; thus, the results of this study are less useful for determining terrestrial species presence and distribution
across the landscape. A more comprehensive program could incorporate sediment, soil, water and air
sampling across a variety of habitat types to target land-based organisms such as mammals and birds.

It is important to put the results of the eDNA study into the context of other baseline studies to generate a
complete picture of biodiversity. The presence/absence of certain families of aquatic invertebrates provided
indications on how eDNA sample results differed from tissue metabarcoding and CABIN samples. Large,
sedentary, hard-bodied invertebrates like Hydropsychidae caddis fly larvae, Leptophlebiidae mayfly larvae,
and Ostracods (seed shrimp) were easily captured and were most often detected in CABIN samples and
tissue metabarcoding samples. In contrast, less easily captured soft-bodied invertebrates like blackfly larvae
were most often detected in eDNA water samples, highlighting bias to individual sampling techniques.

Overall, eDNA water samples provided the highest yield of aquatic invertebrate species richness and a
greater detection of soft-bodied species. Bulk tissue metabarcoding and CABIN taxonomy produced
similar family-level community composition, reflecting the composition of taxa inhabiting benthic substrate
in the immediate vicinity of the sample site. The eDNA results reflected the invertebrate community
present in a larger area beyond the immediate sampling location.

eDNA and genomic sampling resolved several fisheries related questions outstanding from baseline
sampling programs. Specifically:

m  Dolly Varden were concluded to be the only fish species within the TMF watersheds (upper South
Teigen and North Treaty Creeks).

m  Pacific salmon species detected upstream of the Todedada confluence in Treaty Creek. Coho salmon
were detected at sites 1.2 km upstream of the Todedada Creek confluence and Chinook salmon were
detected in Treaty Creek at site Treaty US N. Treaty, which is approximately 3.8 km upstream of the
confluence with Todedada Creek. Since no Pacific salmon spawning habitat has been observed in these
areas in past baseline studies, these detections may come from dispersing individuals searching for
spawning habitat, or they may come from transfer of genetic material by predators (e.g., bears or eagles).

m  Fish were confirmed to be absent upstream of the fish barrier on Sulphurets Creek.
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Species detections were generally consistent with previous baseline studies; however, metabarcoding
analysis was successful in detecting species that were not identified through baseline studies but that
have been observed in the region by Indigenous groups. These species include whitetail deer, American
ermine, American mink, North American river otter and snowshoe hare. While these species were
expected to be present in the study area, this study is the first to detect their genetic material and
corroborates Indigenous accounts of species distribution. eDNA sampling was also successful in
detecting species of note such as harlequin duck and western toad, and demonstrated that western toad
may occur in the PTMA, contrary to baseline surveys of habitat suitability.
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Appendix A: Biodiversity Sample Sites, 2022 and 2023

Project Area Watercourse Site Name UTM (Zone 9V) Description
Easting Northing
Mine Site Unuk River Unuk Border 392814 6245176 Unuk River at Canada/United States border
Unuk DS of S. Unuk 407321 6260281 Unuk River downstream of South Unuk River
Unuk US of S. Unuk 404551 6257712 Unuk River upstream of South Unuk River
Unuk DS Eskay 411500 6274014 Unuk River downstream of Eskay Creek
Unuk US Eskay 417292 6280000 Unuk River upstream of Eskay Creek
Mitchell Creek Mitchell 416718 6262741 Mitchell Creek at Sulphurets Creek confluence
McTagg Creek’ McTagg 418722 6265021 McTagg Creek at Mitchell Creek confluence
Gingras Creek’ Gingras 416278 6262772 Gingras Creek at Sulphurets Creek confluence
Sulphurets Creek Sulphurets DS 407269 6261637 Sulphurets Creek downstream of barrier
Sulphurets US 414236 6262133 Sulphurets Creek upstream of barrier
Sulphurets Lake Outlet 419763 6261354 Sulphurets Creek downstream of lake
PTMA Teigen Creek Teigen DS 441098 6285220 Teigen Creek downstream of South Teigen Creek influence
Teigen US 439756 6283109 Teigen Creek upstream of South Teigen Creek
South Teigen S. Teigen DS 440771 6283741 South Teigen Creek downstream of all barriers
Creek S. Teigen US 1 441798 6277809 South Teigen Creek upstream of barrier 1
S. Teigen US 2 443217 6276116 South Teigen Creek upstream of barrier 2
North Treaty N. Treaty DS 448708 6270321 North Treaty Creek outlet
Creek N. Treaty US 1 447375 6273045 North Treaty Creek upstream of hydrology station
N. Treaty US 2 445815 6274848 North Treaty Creek Upper reaches
Treaty Creek Treaty US 435510 6274897 Treaty Creek upper reach
Treaty US N. Treaty 444207 6272260 Treaty Creek upstream of North Treaty Creek
Treaty US Todedada 451109 6269258 Treaty Creek between Todedada Creek and North Treaty
Treaty DS 451042 6269263 Treaty Creek downstream of Todedada Creek
Bell-Irving River Bell DS Treaty 465576 6267272 Bell-Irving River downstream of Treaty Creek
Bell US Treaty 462651 6269859 Bell-Irving River upstream of Treaty Creek
Notes:

! Site was added in 2023
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Appendix B1: eDNA Field Data - 2022 and 2023

Site Name Date Collection | Number of Sample Volume (L) In Situ WQ Substrate Composition (%) Stage

Time | Replicates ' Rep1 [ Rep2 | Rep3 | Temp| pH | Conductivity | Turbidity | Sand/ | Gravel | Cobble | Boulder [Bedrock
(°c) (uS/cm) Fines
Unuk Border 2-Jun-22 9:30 3 1.00 1.00 0.73 4.2 8.20 26.5 L 10 10 80 0 0 High
Unuk DS of S Unuk 2-Jun-22 10:29 3 0.86 0.85 0.94 4.8 7.90 141.5 T 5 0 50 45 0 High
Unuk US of S Unuk 2-Jun-22 11:05 3 0.88 0.92 0.98 54 8.18 148.9 T 30 20 50 0 0 High
Unuk DS Eskay 4-Jun-22 8:43 3 0.97 0.93 0.87 24 8.01 84.9 T 50 0 0 50 0 High
Unuk US Eskay 5-Jun-22 8:57 3 1.00 0.97 0.97 22 8.12 110.8 T 90 0 0 10 0 High
Sulphurets DS 2-Jun-22 11:42 3 0.90 0.99 0.92 5.4 8.05 261.0 T 30 20 50 0 0 High
Sulphurets US 2-Jun-22 12:16 3 0.92 0.85 0.92 5.8 7.66 306.0 T 40 20 40 0 0 High
Sulphurets Lake Outlet | 3-Jun-22 9:37 3 0.99 0.92 1.00 3.3 8.89 295.0 L 20 80 0 0 0 Med
Mitchell 3-Jun-22 8:45 3 0.92 1.00 0.93 3.0 5.76 279.0 T 60 25 15 0 0 Med
Teigen DS 3-Jun-22 12:24 3 1.00 1.00 1.00 4.9 7.63 68.8 M 40 40 20 0 0 High
Teigen US 3-Jun-22 13:04 3 0.89 1.00 0.97 - - - M 20 80 0 0 0 High
S. Teigen US 1 3-Jun-22 10:58 3 1.00 1.00 1.00 1.8 7.89 36.7 C 30 70 0 0 0 Med
S. Teigen US 2 3-Jun-22 11:36 3 1.00 1.00 1.00 22 8.17 143.7 C 10 60 30 0 0 Med
N. Treaty DS 4-Jun-22 12:03 3 0.84 0.88 0.78 1.9 7.40 - M - - - - - High
N. Treaty US 1 4-Jun-22 10:22 3 1.00 1.00 0.99 34 7.22 75.1 M - - - - - High
N.Treaty US 2 4-Jun-22 9:47 3 1.00 1.00 1.00 1.3 7.40 83.5 M - - - - - High
Treaty US 5-Jun-22 9:29 3 0.92 0.94 0.93 1.6 7.89 188.1 M 40 10 40 10 0 High
Treaty US N. Treaty 4-Jun-22 11:08 3 0.80 0.88 0.91 2.1 7.97 182.6 T 40 30 30 0 0 High
Treaty US Todedada 5-Jun-22 10:13 3 1.00 0.94 0.94 2.8 7.88 159.2 T 60 20 20 0 0 High
Treaty DS 5-Jun-22 10:39 3 1.00 1.00 1.00 34 7.75 141.4 T 40 40 20 0 0 High
Bell DS Treaty 6-Jun-22 9:13 3 0.93 0.83 0.74 4.2 7.60 87.8 T 50 25 25 0 0 High
Bell US Treaty 6-Jun-22 8:42 3 0.59 0.65 0.78 4.3 7.94 98.3 T 40 20 40 0 0 High
Unuk Border 16-Sep-22 10:30 3 1.14 1.14 1.14 6.5 7.65 79.4 L 100 0 0 0 0 Med
Unuk DS of S Unuk 16-Sep-22 12:35 3 0.54 0.54 0.54 71 7.67 91.7 M 60 15 25 0 0 Med
Unuk US of S Unuk 16-Sep-22 14:15 3 0.48 0.48 0.48 6.8 7.74 107.4 M 40 15 45 0 0 Med
Unuk DS Eskay 17-Sep-22 13:00 3 0.48 0.48 0.48 4.2 7.79 87.3 T 35 40 25 0 0 Med
Unuk US Eskay 17-Sep-22 14:30 3 0.27 0.27 0.27 4.0 7.85 93.6 T 30 5 30 35 0 Med
Sulphurets US 17-Sep-22 8:10 3 1.10 1.10 1.10 24 7.32 134.5 T 80 10 10 0 0 Med
Sulphurets Lake Outlet | 17-Sep-22 9:40 3 1.01 1.01 1.01 1.4 7.74 68.6 M 10 10 35 45 0 Med
Sulphurets DS 16-Sep-22 16:00 3 0.90 0.90 0.90 5.3 7.69 117.6 T 25 25 50 0 0 Med
Mitchell 17-Sep-22 11:30 3 0.91 0.91 0.91 2.9 7.02 146.6 T 20 45 35 0 0 Med
Teigen DS 20-Sep-22 13:25 3 1.16 1.16 1.16 7.2 8.26 129.5 C 0 30 70 0 0 Med
Teigen US 20-Sep-22 14:15 3 1.13 1.13 1.13 8.1 7.98 121.9 C 5 35 60 0 0 Med
S. Teigen DS 20-Sep-22 12:00 3 1.13 1.13 1.13 4.7 8.22 161.1 C 5 20 60 15 0 Med
Notes:

“'indicates data not available
Turbidity: T = turbid; M = moderately turbid; L = lightly turbid; C = clear

Page 1 of 5



Appendix B1: eDNA Field Data - 2022 and 2023

Site Name Date Collection | Number of Sample Volume (L) In Situ WQ Substrate Composition (%) Stage
Time Replicates [ 'Rep1 [ Rep2 | Rep 3 | Temp pH Conductivity | Turbidity | Sand/ | Gravel | Cobble | Boulder |Bedrock
(°c) (uS/cm) Fines
S. Teigen US 1 20-Sep-22 15:25 3 1.19 1.19 1.19 71 7.01 59.7 C 20 75 5 0 0 Med
S. Teigen US 2 20-Sep-22 10:30 3 1.13 1.13 1.13 4.2 7.09 87.90 C 10 20 70 0 0 Med
N. Treaty DS 19-Sep-22 9:50 3 0.74 0.74 0.74 5.2 7.53 111.50 L 80 20 0 0 0 Low
N. Treaty US 1 20-Sep-22 8:10 3 1.1 1.1 1.1 3.9 7.95 104.90 L 15 15 70 0 0 Med
N.Treaty US 2 20-Sep-22 9:15 3 1.13 1.13 1.13 3.6 7.91 111.70 L 40 35 25 0 0 Med
Treaty US 17-Sep-22 16:05 3 0.49 0.49 0.49 3.8 7.62 96.50 T 15 30 40 15 0 Med
Treaty US N. Treaty 19-Sep-22 8:20 3 0.64 0.64 0.64 1.5 8.41 115.10 M 15 15 70 0 0 Med
Treaty US Todedada 19-Sep-22 10:30 3 1.1 1.1 1.1 4.3 8.36 152.10 M 20 40 40 0 0 Med
Treaty DS 19-Sep-22 12:50 3 1.1 1.1 1.1 6.0 8.24 98.00 L 30 30 40 0 0 Med
Bell DS Treaty 19-Sep-22 14:20 3 1.08 1.08 1.08 7.4 8.16 125.00 C 10 30 50 0 0 Med
Bell US Treaty 19-Sep-22 15:50 3 1.24 1.24 1.24 8.6 8.06 125.20 C 30 50 20 0 0 Med
Unuk Border 2-Oct-22 12:45 3 0.72 0.72 0.72 6.5 16.21 38.30 L 25 25 30 20 0 Med
Unuk DS of S Unuk 2-Oct-22 13:45 3 0.66 0.66 0.66 6.0 9.38 83.80 M 10 20 60 10 0 Med
Unuk US of S Unuk 2-Oct-22 15:15 3 0.28 0.28 0.28 5.3 8.15 92.80 M 20 35 40 5 0 Med
Unuk DS Eskay 3-Oct-22 10:00 3 0.27 0.27 0.27 4.5 8.98 8.29 T 15 15 30 40 0 Med
Unuk US Eskay 3-Oct-22 12:00 3 0.17 0.17 0.17 3.8 8.95 94.00 T 50 10 20 20 0 Med
Sulphurets DS 2-Oct-22 17:00 3 0.35 0.35 0.35 3.8 8.28 95.10 T 25 25 30 25 0 Med
Sulphurets US 3-Oct-22 12:45 3 0.62 0.62 0.62 3.3 9.31 102.30 T 35 15 20 30 0 Med
Sulphurets Lake Outlet | 4-Oct-22 10:40 3 1.03 1.03 1.03 1.2 8.24 66.10 M 2 10 30 58 0 Med
Mitchell 4-Oct-22 8:45 3 0.99 0.99 0.99 3.1 6.93 126.30 T 20 25 45 10 0 Med
Teigen DS 5-Oct-22 9:15 3 1.09 1.09 1.09 7.6 10.45 99.00 C 30 30 35 5 0 Med
Teigen US 3-Oct-22 17:00 3 1.16 1.16 1.16 7.7 8.57 86.10 C 23 40 35 2 0 Med
S. Teigen DS 5-Oct-22 11:55 3 0.71 0.71 0.71 6.8 9.76 131.80 C 20 20 30 30 0 Med
S. Teigen US 1 5-Oct-22 10:45 3 1.06 1.06 1.06 6.1 6.51 44.70 C 40 60 0 0 0 Med
S. Teigen US 2 5-Oct-22 11:40 3 1.03 1.03 1.03 6.4 11.24 90.10 C 20 60 20 0 0 Med
N. Treaty DS 4-Oct-22 17:00 3 1.01 1.01 1.01 4.2 7.90 121.20 L 25 40 35 0 0 Low
N. Treaty US 1 6-Oct-22 8:50 3 0.59 0.59 0.59 5.1 7.49 166.30 L 10 20 25 45 0 Med
N.Treaty US 2 5-Oct-22 13:00 3 0.70 0.70 0.70 6.4 9.92 72.30 L 35 60 5 0 0 Med
Treaty US 4-Oct-22 8:00 3 1.01 1.01 1.01 2.7 7.48 108.50 T 15 35 35 15 0 Low
Treaty US N. Treaty 4-Oct-22 15:00 3 0.31 0.31 0.31 3.7 7.52 120.10 M 20 39 40 1 0 Med
Treaty US Todedada 6-Oct-22 12:00 3 0.78 0.78 0.78 4.3 8.09 111.30 M 35 35 30 0 0 Med
Treaty DS 6-Oct-22 13:30 3 1.05 1.05 1.05 54 8.56 129.30 L 30 40 30 0 0 Med
Unuk Border 9-Nov-22 9:00 3 0.92 0.89 0.95 0.4 8.80 79.80 L 30 10 70 0 0 Low
Unuk DS of S Unuk 9-Nov-22 9:20 3 0.97 0.95 0.99 0.2 7.80 92.00 L 0 20 80 0 0 Low

Notes:

“'indicates data not available
Turbidity: T = turbid;, M = moderately turbid; L = lightly turbid; C = clear
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Appendix B1: eDNA Field Data - 2022 and 2023

Site Name Date Collection | Number of Sample Volume (L) In Situ WQ Substrate Composition (%) Stage

Time Replicates [ 'Rep1 [ Rep2 | Rep 3 | Temp pH Conductivity | Turbidity | Sand/ | Gravel | Cobble | Boulder |Bedrock
(°c) (uS/cm) Fines
Unuk US of S Unuk 9-Nov-22 9:35 3 1.00 1.02 0.98 0.2 7.60 108.00 L 0 20 70 10 0 Low
Unuk DS Eskay 10-Nov-22 9:40 3 0.99 1.02 1.02 -0.1 8.90 88.6 L 30 10 70 0 0 Low
Unuk US Eskay 10-Nov-22 9:55 3 0.89 1.01 1.00 -0.1 8.95 89.0 L 0 20 80 0 0 Low
Sulphurets DS 9-Nov-22 9:50 3 0.92 1.00 0.96 0.1 7.61 118.1 T 0 0 50 50 0 Low
Sulphurets US 9-Nov-22 10:15 3 0.94 0.98 1.01 0.1 7.38 131.0 T 0 0 80 20 0 Low
Sulphurets Lake Outlet | 9-Nov-22 10:25 3 1.00 0.99 1.02 0.0 7.42 61.2 L 10 30 45 15 0 Low
Mitchell 9-Nov-22 10:42 3 1.00 0.95 1.00 0.0 7.50 148.2 T 10 30 45 15 0 Low
Teigen DS 11-Nov-22 8:35 3 1.03 1.04 1.03 0.0 7.70 81.3 C 0 30 70 0 0 Low
Teigen US 10-Nov-22 12:00 3 1.00 1.01 1.02 0.0 7.70 81.3 C 10 30 50 0 0 Low
S. Teigen DS 10-Nov-22 11:45 3 1.00 0.94 0.90 0.0 8.11 93.3 C 10 20 60 10 0 Low
S. Teigen US 1 10-Nov-22 11:15 3 1.03 1.02 1.03 0.0 8.83 82.6 C 15 70 15 0 0 Low
S. Teigen US 2 10-Nov-22 11:00 3 1.01 1.03 1.02 0.0 8.21 91.8 C 45 45 10 0 0 Low
N. Treaty DS 9-Nov-22 11:15 3 0.96 0.82 0.83 0.0 7.49 113.2 C 0 100 0 0 0 Low
N. Treaty US 1 10-Nov-22 10:22 3 0.96 0.95 0.92 0.0 7.39 73.9 C 0 20 80 0 0 Low
N.Treaty US 2 10-Nov-22 10:40 3 1.00 1.00 1.01 0.0 8.71 78.3 C 10 60 30 0 0 Low
Treaty US 8-Nov-22 13:10 3 0.95 0.99 0.94 0.0 7.44 203.5 L 10 20 70 0 0 Low
Treaty US N. Treaty 8-Nov-22 12:55 3 1.00 1.00 1.00 0.0 2.45 225.7 L 0 40 50 10 0 Low
Treaty US Todedada 8-Nov-22 12:35 3 0.95 0.87 0.82 0.0 7.46 188.5 L 0 80 20 0 0 Low
Treaty DS 8-Nov-22 11:37 3 1.02 0.99 1.00 0.0 7.47 196.5 L 0 50 50 0 0 Low
Bell DS Treaty 8-Nov-22 9:55 3 0.90 0.99 0.97 0.1 6.75 137.6 C 0 20 80 0 0 Low
Bell US Treaty 8-Nov-22 10:44 3 0.95 1.00 0.97 0.0 6.50 118.9 C 10 15 75 0 0 Low
Unuk Border 19-Jul-23 7:10 3 3.00 3.00 3.00 8.0 8.90 161.7 M 30 10 70 0 0 Low
Unuk DS of S Unuk 19-Jul-23 9:00 3 217 2.09 2.28 7.8 6.60 112.3 T 0 20 80 0 0 Low
Unuk US of S Unuk 19-Jul-23 10:55 3 2.00 2.00 1.60 8.1 5.90 112.2 T 0 20 70 10 0 Low
Unuk DS Eskay 18-Jul-23 8:00 3 1.30 1.56 1.31 8.3 5.50 91.3 T 30 10 70 0 0 Med
Unuk US Eskay 20-Jul-23 10:40 3 1.00 1.15 1.18 8.1 4.30 93.3 T 0 20 80 0 0 Med
Sulphurets DS 19-Jul-23 12:45 3 2.16 2.07 2.00 7.8 7.20 1112.9 T 0 0 50 50 0 Med
Sulphurets US 18-Jul-23 16:00 3 1.82 1.55 1.24 7.8 4.30 110.1 T 0 0 80 20 0 Med
Sulphurets Lake Outlet | 18-Jul-23 10:30 3 1.00 1.02 1.00 8.5 1.70 81.5 T 10 30 45 15 0 High
Mitchell 18-Jul-23 13:15 3 1.85 1.86 2.00 7.7 4.80 133.3 T 10 30 45 15 0 Med
McTagg 18-Jul-23 12:05 3 1.65 1.37 1.50 8.1 4.20 139.0 T Med
Gingras 18-Jul-23 14:40 3 3.00 3.00 3.00 7.9 8.40 110.8 M Med
Teigen DS 17-Jul-23 7:45 3 3.00 [ 3.00 [ 3.00 7.7 11.20 164.2 c 10 20 60 10 0 Med
Teigen US 15-Jul-23 15:20 3 6.00 6.00 6.00 7.3 13.80 155.4 C 10 30 50 0 0 Med
Notes:

“'indicates data not available
Turbidity: T = turbid; M = moderately turbid; L = lightly turbid; C = clear
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Appendix B1: eDNA Field Data - 2022 and 2023

Site Name Date Collection | Number of Sample Volume (L) In Situ WQ Substrate Composition (%) Stage
Time Replicates Rep1 | Rep2 | Rep3 | Temp pH Conductivity | Turbidity | Sand/ | Gravel | Cobble | Boulder |Bedrock
(°c) (nS/cm) Fines
S. Teigen DS 16-Jul-23 14:40 3 3.00 3.00 3.00 7.2 11.10 184.3 L 20 20 30 30 0 Low
S. Teigen US 1 16-Jul-23 12:30 3 3.00 3.00 3.00 7.5 10.20 97.7 L 15 70 15 0 0 Low
S. Teigen US 2 16-Jul-23 10:00 3 2.40 2.50 2.00 7.5 9.70 129.8 L 10 60 30 0 0 Low
N. Treaty DS 17-Jul-23 15:05 3 3.00 3.00 3.00 7.6 14.60 125.2 C 0 100 0 0 0 Low
N. Treaty US 1 17-Jul-23 12:45 3 3.00 3.00 3.00 7.7 7.80 137.2 T 0 20 80 0 0 High
N.Treaty US 2 17-Jul-23 10:30 3 3.00 3.00 2.00 7.5 6.70 140.8 L 10 60 30 0 0 Med
Treaty US 20-Jul-23 13:40 3 1.00 1.00 1.00 71 3.50 73.2 T 10 20 70 0 0 Med
Treaty US N. Treaty 20-Jul-23 15:40 3 1.00 1.00 1.00 8.0 8.20 92.1 T 0 40 50 10 0 Low
Treaty US Todedada 21-Jul-23 6:50 3 1.00 0.99 1.00 7.9 4.30 115.9 T 0 80 20 0 0 Low
Treaty DS 21-Jul-23 8:30 3 3.00 3.00 3.00 8.1 9.70 199.1 T 0 50 50 0 0 Low
Bell DS Treaty 21-Jul-23 12:40 3 2.49 2.56 2.24 8.3 20.00 1291 T 0 20 80 0 0 Low
Bell US Treaty 21-Jul-23 10:25 3 3.00 3.00 3.00 8.1 19.80 220.0 T 10 15 75 0 0 Low
Unuk Border 20-Aug-23 11:41 3 3.00 3.00 3.02 5.9 9.80 152.6 L 30 10 70 0 0 Low
Unuk DS of S Unuk 20-Aug-23 14:41 3 3.00 3.00 2.92 5.7 7.00 131.0 L 0 20 80 0 0 Low
Unuk US of S Unuk 20-Aug-23 17:08 3 2.50 2.50 2.90 6.0 6.70 147.2 M 0 20 70 10 0 Low
Unuk DS Eskay 23-Aug-23 10:00 3 1.10 1.20 1.20 6.6 4.70 114.8 T 30 10 70 0 0 Med
Unuk US Eskay 23-Aug-23 13:30 3 1.03 1.00 1.00 5.9 4.20 127.0 T 0 20 80 0 0 Low
Sulphurets DS 17-Aug-23 10:20 3 1.56 2.01 2.11 6.4 3.50 77.2 T 0 0 50 50 0 Med
Sulphurets US 17-Aug-23 17:40 3 2.00 1.78 1.95 6.3 3.60 76.7 T 0 0 80 20 0 Med
Sulphurets Lake Outlet | 18-Aug-23 11:01 3 0.99 1.00 1.02 5.9 1.30 104.0 M 10 30 45 15 0 Med
Mitchell 21-Aug-23 10:17 3 3.00 3.44 3.51 6.4 3.00 180.5 M 10 30 45 15 0 Med
McTagg 18-Aug-23 17:46 3 2.08 2.00 2.00 5.8 5.20 161.9 M Med
Gingras 21-Aug-23 15:53 3 3.00 3.00 3.00 7.3 9.50 154.2 L Low
Teigen DS 22-Aug-23 9:59 3 3.50 4.00 4.00 6.8 9.00 190.1 L 10 20 60 10 0 Low
Teigen US 22-Aug-23 13:30 3 4.00 4.00 4.00 7.2 10.50 178.6 C 10 30 50 0 0 Low
S. Teigen DS 14-Aug-23 15:07 3 3.50 3.31 3.37 6.8 10.80 160.2 C 20 20 30 30 0 Med
S. Teigen US 1 16-Aug-23 9:56 3 3.54 4.01 4.05 6.1 8.30 54.2 L 15 70 15 0 0 Med
S. Teigen US 2 16-Aug-23 16:54 3 2.51 2.52 2.47 6.1 6.80 89.7 L 10 60 30 0 0 Med
N. Treaty DS 13-Aug-23 10:50 3 6.90 6.54 5.85 6.5 12.20 165.3 L 0 100 0 0 0 Med
N. Treaty US 1 14-Aug-23 10:00 3 3.40 3.45 3.00 6.8 6.80 106.3 M 0 20 80 0 0 Med
N.Treaty US 2 15-Aug-23 11:05 3 1.52 1.15 1.20 6.4 6.60 95.3 L 10 60 30 0 0 Med
Treaty US 19-Aug-23 15:27 3 1.06 1.38 1.42 6.5 3.40 118.1 L 10 20 70 0 0 Med
Treaty US N. Treaty 19-Aug-23 [ 11:30 3 1.96 | 2.00 | 2.00 5.0 3.20 164.7 M 0 40 50 10 0 Med
Treaty US Todedada 19-Aug-23 8:45 3 1.80 1.62 1.75 5.9 2.90 160.5 M 0 80 20 0 0 Med

Notes:

“'indicates data not available
Turbidity: T = turbid; M = moderately turbid; L = lightly turbid; C = clear
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Appendix B1: eDNA Field Data - 2022 and 2023

Site Name Date Collection | Number of Sample Volume (L) In Situ WQ Substrate Composition (%) Stage
Time | Replicates ' Rep1 [ Rep2 | Rep3 | Temp| pH | Conductivity | Turbidity | Sand/ | Gravel | Cobble | Boulder [Bedrock
(°c) (nS/cm) Fines
Treaty DS 12-Aug-23 | 15:45 3 120 | 1.41 1.44 6.7 6.20 75.8 T 0 50 50 0 0 Low
Bell DS Treaty 22-Aug-23 | 17:35 3 160 | 250 | 2.47 6.6 15.90 196.1 L 0 20 80 0 0 Low
Bell US Treaty 23-Aug-23 | 16:55 3 250 | 250 | 2.09 7.0 12.70 161.6 L 10 15 75 0 0 Low
Unuk Border 29-Sep-23 |  10:07 3 3.00 [ 3.00 [ 3.00 7.6 9.20 119.0 L 30 10 70 0 0 Low
Unuk DS of S Unuk 4-Oct-23 12:20 3 3.00 [ 3.00 [ 3.00 7.8 9.90 137.5 L 0 20 80 0 0 Low
Unuk US of S Unuk 4-Oct-23 14:05 3 275 | 2.78 3.00 7.8 5.90 96.9 L 0 20 70 10 0 Med
Unuk DS Eskay 4-Oct-23 15:17 3 3.20 [ 3.00 [ 1.89 7.7 6.00 70.8 L 30 10 70 0 0 Med
Unuk US Eskay 4-Oct-23 16:40 3 3.00 [ 3.00 [ 3.00 7.9 5.20 85.4 L 0 20 80 0 0 Low
Sulphurets DS 1-Oct-23 16:00 3 3.00 [ 3.00 [ 3.00 7.7 4.10 126.9 M 0 0 50 50 0 Low
Sulphurets US 2-Oct-23 15:47 3 2.11 187 | 225 7.5 3.30 119.1 M 0 0 80 20 0 Low
Sulphurets Lake Outlet | 2-Oct-23 9:58 3 3.00 [ 3.00 [ 3.00 7.7 1.40 79.9 M 10 30 45 15 0 Low
Mitchell 2-Oct-23 12:28 3 2.06 | 250 | 2.50 6.9 3.90 160.1 M 10 30 45 15 0 Low
McTagg 2-Oct-23 11:10 3 3.00 [ 3.00 [ 3.00 7.6 4.20 154.6 L Low
Gingras 2-Oct-23 13:56 3 3.00 [ 3.00 [ 3.00 7.8 5.30 107.4 L Low
Teigen DS 1-Oct-23 14:30 3 3.00 [ 3.00 [ 3.00 7.8 5.90 146.4 c 10 20 60 10 0 Low
Teigen US 1-Oct-23 11:50 3 3.00 [ 3.00 [ 3.00 7.5 5.60 133.5 c 10 30 50 0 0 Low
S. Teigen DS 1-Oct-23 13:12 3 3.00 [ 3.00 [ 3.00 | 7.60 4.7 119.4 c 20 20 30 30 0 Low
S. Teigen US 1 28-Sep-23 | 15:00 3 3.00 [ 3.00 [ 3.00 7.3 7.30 38.4 c 15 70 15 0 0 Low
S. Teigen US 2 28-Sep-23 | 13:28 3 3.00 [ 3.00 [ 3.00 7.2 6.10 73.3 c 10 60 30 0 0 Low
N. Treaty DS 28-Sep-23 | 11:55 3 3.00 [ 3.00 [ 3.00 7.4 11.50 107.1 c 0 100 0 0 0 Low
N. Treaty US 1 28-Sep-23 | 10:32 3 3.00 [ 3.00 [ 3.00 7.5 4.70 94.0 L 0 20 80 0 0 Low
N.Treaty US 2 28-Sep-23 9:00 3 3.00 [ 3.00 [ 3.00 7.3 3.90 98.3 c 10 60 30 0 0 Low
Treaty US 27-Sep-23 | 10:10 3 0.83 | 0.57 | 0.88 7.5 2.20 76.0 T 10 20 70 0 0 Med
Treaty US N. Treaty 27-Sep-23 | 13:00 3 1.00 | 1.10 | 0.93 7.7 6.10 97.5 T 0 40 50 10 0 Low
Treaty US Todedada 27-Sep-23 14:35 3 3.00 3.00 3.00 7.9 7.60 147.2 L 0 80 20 0 0 Low
Treaty DS 27-Sep-23 | 16:10 3 0.76 | 0.98 | 0.73 7.8 6.20 98.3 T 0 50 50 0 0 Low
Bell DS Treaty 1-Oct-23 9:55 3 3.00 [ 3.00 [ 3.00 7.2 6.90 135.4 c 0 20 80 0 0 Low
Bell US Treaty 28-Sep-23 | 16:10 3 3.00 [ 3.00 [ 3.00 7.6 12.60 175.7 c 10 15 75 0 0 Low

Notes:

“'indicates data not available
Turbidity: T = turbid; M = moderately turbid; L = lightly turbid; C = clear
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Appendix B2: Targeted eDNA (qPCR) Field Data - 2023

Watercourse Site Name Date Collection | Number of | Sample | Total Filtered In Situ WQ Substrate Composition (%) Stage Instream Instream
Time | Replicates | Volume (L) | Volume (L) [“temp (°c) pH DO (mg/L) | Specific Sand/ Gravel Cobble | Boulder | Bedrock Cover Veg
Conductivity Fines
(nS/cm)

North Treaty N. Treaty DS 13-Aug-23 10:30 3 3.0 1.665 12.2 6.54 7.89 124.7 70 20 10 0 0 Low M N
Creek N. Treaty US1 14-Aug-23 11:23 3 3.0 2.780 6.8 6.78 11.05 106.3 5 15 20 70 0 Med A M

N. Treaty US2 15-Aug-23 12:54 3 3.0 2110 6.6 6.40 10.58 95.3 0 60 10 30 0 Med A M
South Teigen S. Teigen DS 14-Aug-23 14:36 3 3.0 2.445 10.8 6.82 10.21 160.2 5 5 20 70 0 Low M N
Creek S. Teigen US1 16-Aug-23 9:23 3 3.0 2.570 8.3 6.13 10.23 79.6 15 85 0 0 0 Med A M

S. Teigen US2 16-Aug-23 8:34 3 3.0 2.490 6.8 6.08 9.95 137.6 20 80 0 0 0 Low A N

Notes:

Instream Cover: N = none; T = trace; M = moderate; A = abundant

Instream Veg: V = vascular plants; M = mosses; A = algae; N = none
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Appendix C1: Summary of Detections Obtained from eDNA and Bulk Benthic Invertebrate Tissue Metabarcoding

Samples, 2022 and 2023

Watershed Site 2022 2023
June September October November August
eDNA Bulk eDNA Bulk eDNA Bulk eDNA Bulk eDNA
Unuk Unuk US Eskay Yes Yes No Yes No Yes Yes Yes No
Unuk DS Eskay Yes Yes* No Yes No Yes No Yes Yes*
Unuk US of S. Unuk No Yes No Yes No Yes No Yes Yes
Unuk DS of S. Unuk No Yes No Yes No Yes No Yes Yes
Unuk Border No Yes No Yes No Yes No Yes Yes
Mitchell/ Sulphurets |Mitchell No Yes No Yes No Yes No Yes No
McTagg N/A N/A N/A N/A N/A N/A N/A Yes Yes
Gingras N/A N/A N/A N/A N/A N/A N/A Yes Yes
Sulphurets Lake Outlet No Yes No No No Yes No No No
Sulphurets US No Yes No Yes No Yes No No No
Sulphurets DS No Yes No Yes No Yes No Yes No
Teigen Teigen US Yes Yes No Yes No Yes Yes Yes Yes
Teigen DS Yes Yes No Yes No Yes Yes Yes Yes
South Teigen S. Teigen US2 Yes Yes No Yes No Yes No Yes Yes
S. Teigen US1 Yes Yes No Yes No Yes No Yes Yes
S. Teigen DS - - No Yes No Yes No Yes Yes
North Treaty N. Treaty US2 Yes - No Yes No Yes Yes Yes Yes
N. Treaty US1 Yes - No Yes No Yes Yes Yes Yes
N. Treaty DS Yes Yes No Yes No Yes Yes Yes Yes
Treaty Treaty US Yes No No Yes No No No No Yes*
Treaty US N. Treaty Yes Yes No Yes No Yes No Yes No
Treaty US Todedada Yes Yes No Yes No Yes No Yes Yes
Treaty DS Yes Yes No Yes No Yes No Yes Yes
Bell-Irving Bell US Treaty Yes Yes No Yes - - Yes Yes Yes
Bell DS Treaty Yes Yes No Yes - - No Yes Yes
Total No. Sites with Detections 15 19 0 22 0 20 7 22 19

Notes:

“‘indicates sample was not taken due to adverse weather or unsafe sampling conditions.

N/A indicates samples was not taken as it was not included in the study design at the time.

* Sample produced fewer than expected target reads and therefore results are considered tentative.
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Appendix C2: Summary of Aquatic Invertebrate Taxonomic Richness Detected Through Metabarcoding Analysis of eDNA and Bulk Samples, 2022 and 2023

Project Watershed Site Month | Sample | Year | Arachnida Bivalvia Branchiopoda | Eurotoria Clitellata Hexanauplia Hydrozoa Insecta Ostracoda | Tardigrada | Gastrotrichia | Platyhelminths | Total Taxa
Area Type Water Mites | Sphaeriida | Water Fleas Rotifers Annelid Copepods Polyps Coleoptera | Diptera | Ephemeroptera | Hemiptera | Plecoptera | Trichoptera |Seed Shrimp|Water Bears| Hairybellies Flatworms Richness
Worms
Mine Site Unuk Unuk US June eDNA | 2022 3 1 1 64 4 13 5 91
Eskay June Buk | 2022 5 5 1 1
Sept Bulk 2022 4 5 1 10
Oct Bulk 2022 5 3 3 1
Aug Bulk 2023 4 11 6 2 23
Unuk DS June eDNA | 2022 3 111 3 16 2 135
Eskay June | Buk [ 2022 1 1 2
Sept Bulk 2022 8 7 15
Oct Bulk 2022 5 8 1 14
Aug eDNA | 2023 78 6 12 2 98
Aug Bulk 2023 1 7 3 11
Unuk US of [ June Bulk 2022 5 3 4 12
S.Unuk  [Sept Bulk | 2022 7 9 16
Oct Bulk 2022 1 3 4 2 10
Aug eDNA | 2023 1 2 2 177 7 22 6 217
Aug Bulk 2023 2 11 5 2 20
Unuk DS of | June Bulk 2022 1 6 10 17
S.Unuk  [Sept Bulk | 2022 4 4 1 9
Oct Bulk 2022 4 7 11
Aug eDNA | 2023 1 2 212 5 25 1 246
Aug Bulk 2023 7 10 5 22
Unuk Border| June Bulk 2022 1 1 7 1 10
Sept Bulk 2022 9 7 16
Oct Bulk 2022 7 11 1 19
Aug eDNA | 2023 2 1 213 7 24 4 251
Aug Bulk 2023 7 6 12 25
Mitchell/ Mitchell June Bulk 2022 2 1 5 8
McTagg/ Sept Bulk | 2022 1 2 3 6
Gingras/ Oct Buk | 2022 1 2 5 1 9
Sulphurets
Aug Bulk 2023 6 1 2 9
McTagg Aug eDNA | 2023 97 2 10 2 111
Creek Aug Buk | 2023 1 13 3 10 27
Gingras Aug eDNA | 2023 1 148 4 16 2 171
Aug Bulk 2023 4 10 9 2 25
Sulphurets | June Bulk 2022 3 1 1 5
Lake Outlet [ Qct Buk | 2022 2 3 5
Sulphurets | June Bulk 2022 9 2 8 19
us Sept Bulk | 2022 2 4 6
Oct Bulk 2022 2 1 6 9
Sulphurets | June Bulk 2022 3 1 3 7
DS Sept Bulk | 2022 1 2 7 10
Oct Bulk 2022 3 10 13
Aug eDNA | 2023 2 1 73 1 4 81
Aug Bulk 2023 3 1 1 5
PTMA Teigen Teigen US | June eDNA | 2022 3 1 151 8 23 2 188
June Bulk 2022 8 8 16
Sept Bulk 2022 1 8 10 2 21
Oct Bulk 2022 9 14 4 27
Nov eDNA | 2022 1 1
Aug eDNA | 2023 1 134 9 25 2 171
Aug Bulk 2023 7 12 1 8 4 32
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Appendix C2: Summary of Aquatic Invertebrate Taxonomic Richness Detected Through Metabarcoding Analysis of eDNA and Bulk Samples, 2022 and 2023

Project Watershed Site Month | Sample | Year | Arachnida Bivalvia Branchiopoda | Eurotoria Clitellata Hexanauplia Hydrozoa Insecta Ostracoda | Tardigrada | Gastrotrichia | Platyhelminths | Total Taxa
Area Type Water Mites | Sphaeriida | Water Fleas Rotifers Annelid Copepods Polyps Coleoptera | Diptera | Ephemeroptera | Hemiptera | Plecoptera | Trichoptera |Seed Shrimp|Water Bears| Hairybellies Flatworms Richness
Worms
PTMA Teigen Teigen DS | June eDNA | 2022 3 123 7 16 2 151
June Bulk 2022 1 10 7 2 20
Sept Bulk 2022 6 4 5 15
Oct Bulk 2022 1 9 10 1 21
Nov eDNA | 2022 2 40 8 22 3 75
Aug eDNA | 2023 1 2 1 3 164 11 28 3 213
Aug Bulk 2023 7 13 8 3 31
South Teigen | S. Teigen June eDNA | 2022 2 67 2 7
us2 June | Buk [ 2022 1 10 8 11 1 31
Sept Bulk 2022 1 2 4 8 1 16
Oct Bulk 2022 1 2 4 1" 1 19
Aug eDNA | 2023 1 1 230 5 20 3 263
Aug Bulk 2023 1 9 13 7 2 33
S. Teigen June eDNA | 2022 2 149 6 17 3 180
Us1 June | Buk [ 2022 1 1 4 3 1 10
Sept Bulk 2022 1 10 14 25
Oct Bulk 2022 9 15 24
Aug eDNA | 2023 1 2 3 275 9 31 4 327
Aug Bulk 2023 2 3 6 8 9 2 1 31
S. Teigen Sept Bulk 2022 3 8 11 3 25
DS Oct Buk | 2022 3 7 9 4 23
Nov eDNA | 2022 1 1
Aug eDNA | 2023 2 210 7 22 3 246
Aug Bulk 2023 8 13 9 3 33
North Treaty | N. Treaty June eDNA | 2022 2 130 2 19 154
us2 Sept Bulk | 2022 4 11 3 18
Oct Bulk 2022 1 5 9 2 17
Nov eDNA | 2022 2 1 75 3 22 1 106
Aug eDNA | 2023 1 1 214 5 25 2 251
Aug Bulk 2023 1 11 10 13 2 37
N. Treaty June eDNA | 2022 3 151 7 21 2 186
ust Sept Bulk | 2022 4 6 2 12
Oct Bulk 2022 4 5 3 12
Nov eDNA | 2022 1 1 104 5 27 138
Aug eDNA | 2023 1 1 199 7 26 4 241
Aug Bulk 2023 2 5 3 1 1
N. Treaty June eDNA | 2022 2 146 5 15 1 170
DS June | Buk | 2022 1 5 5 1 12
Sept Bulk 2022 1 1 1 2 3 8
Oct Bulk 2022 6 13 19
Nov eDNA | 2022 2 2 102 8 3 119
Aug eDNA | 2023 3 2 3 92 4 1 108
Aug Bulk 2023 1 10 5 1 28 1 1 2 1 2 1 1 1 55
Treaty Treaty US | June eDNA | 2022 1 2 121 3 16 1 144
Sept Bulk 2022 4 4 8
Treaty US June eDNA | 2022 2 97 2 10 3 114
N.Treaty ["June | Buk | 2022 2 3 4 1 10
Sept Bulk 2022 6 1 1 8
Oct Bulk 2022 2 4 8 14
Aug eDNA | 2023 1 1 1 89 3 8 2 105
Aug Bulk 2023 5 4 3 12
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Appendix C2: Summary of Aquatic Invertebrate Taxonomic Richness Detected Through Metabarcoding Analysis of eDNA and Bulk Samples, 2022 and 2023

Project Watershed Site Month | Sample | Year | Arachnida Bivalvia Branchiopoda | Eurotoria Clitellata Hexanauplia Hydrozoa Insecta Ostracoda | Tardigrada | Gastrotrichia | Platyhelminths | Total Taxa
Area Type Water Mites | Sphaeriida | Water Fleas Rotifers Annelid Copepods Polyps Coleoptera | Diptera | Ephemeroptera | Hemiptera | Plecoptera | Trichoptera |Seed Shrimp|Water Bears| Hairybellies Flatworms Richness
Worms
PTMA Treaty Treaty US June eDNA | 2022 3 1 89 3 15 1 112
Todedada [june | Buk | 2022 2 7 1 10
Sept Bulk 2022 1 7 8
Oct Bulk 2022 1 6 8 15
Aug eDNA | 2023 1 2 2 140 6 21 2 174
Aug Bulk 2023 8 5 4 1 18
Treaty DS | June eDNA | 2022 1 2 101 3 12 1 120
June Bulk 2022 4 4 5 13
Sept Bulk 2022 1 5 7 13
Oct Bulk 2022 6 10 16
Aug eDNA | 2023 1 1 2 254 7 20 3 288
Aug Bulk 2023 10 2 12
Bell-Irving Bell US June eDNA | 2022 4 1 151 8 22 3 189
June Bulk 2022 1 4 6 11
Sept Bulk 2022 7 7 14
Nov eDNA | 2022 4 2 111 10 26 153
Aug eDNA | 2023 3 2 244 14 33 4 300
Aug Bulk 2023 1 3 16 8 28
Bell DS June eDNA | 2022 4 1 163 7 21 2 198
June Bulk 2022 2 1 2 5
Sept Bulk 2022 10 9 19
Aug eDNA | 2023 1 3 1 2 227 13 29 3 279
Aug Bulk 2023 12 5 17
Notes:

Blank cells indicate 0 detections
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Appendix C3: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in eDNA Metabarcoding Samples, 2022

Habit Class Order Unuk DS Eskay | Unuk US Eskay Teigen DS Teigen US S. Teigen DS | S. Teigen US1 | S. Teigen US2 N. Treaty DS N. Treaty US1 N. Treaty US2
June June Nov June Nov June Nov Nov June June June Nov June Nov-22 | June Nov
eDNA eDNA | eDNA | eDNA | eDNA | eDNA | eDNA eDNA eDNA eDNA eDNA | eDNA | eDNA | eDNA | eDNA | eDNA

Aquatic Taxa Arachnida Trombidiformes

Branchiopoda Diplostraca
Clitellata Crassiclitellata
Clitellata Haplotaxida 1 1 1 1 1 1 1 1 2 1 1 1 2
Clitellata Lumbriculida 1 1 1
Clitellata Unknown Clitellata 1 1 1 2 1 2 1 1 1 2 1
Hexanauplia Calanoida 1
Hexanauplia Cyclopoida 2 1 1
Insecta Coleoptera 1 1 3 1 2 2 1 2
Insecta Diptera 111 64 23 123 40 151 1 1 149 67 146 102 151 104 130 75
Insecta Ephemeroptera 3 4 4 7 8 8 6 5 7 5 2 3
Insecta Hemiptera
Insecta Plecoptera 16 13 9 16 22 23 17 2 15 8 21 27 19 22
Insecta Trichoptera 2 5 1 2 3 2 3 1 3 2 1
Aquatic Taxa Richness 135 91 39 151 75 188 1 1 180 7 170 119 186 138 154 106
% Diptera 82.22 70.33 58.97 81.46 53.33 80.32 | 100.00 100.00 82.78 94.37 85.88 85.71 81.18 75.36 84.42 70.75
Semi-aquatic Taxa Arachnida Mesostigmata 1 1
Clitellata Enchytraeida 1 1
Collembola Entomobryomorpha 2 1 2 1
Collembola Symphypleona 1 1
Insecta Diptera 5 3 1 5 1 1 3 1 5 4 1
Semi-aquatic Taxa Richness 5 2 0 5 1 5 0 0 3 4 3 1 6 1 5 1
Terrestrial Taxa Arachnida Araneae
Arachnida Ixodida 1 1
Diplopoda Chordeumatida 1
Insecta Coleoptera 4 2 1 4 3 1 4 2 3 2 6 2 2 1
Insecta Diptera 12 14 1 15 1 16 13 3 17 4 19 1 16
Insecta Hymenoptera 1
Insecta Lepidoptera 1 1 1 1 1
Insecta Neuroptera 1 1
Insecta Psocodea 1 1 1
Terrestrial Taxa Richness 19 16 3 19 2 21 0 1 17 5 22 6 28 3 19 3
Unknown Habit Clitellata Unknown Annelid
Insecta Coleoptera 1 1
Insecta Diptera 8 4 3 11 3 15 7 2 11 6 16 11 13 12
Insecta Unknown Insecta 1 2 1 1
Unknown arthropoda Unknown arthropoda
Unknown Taxa Richness 8 5 3 13 3 15 0 0 7 2 12 8 16 1 14 12
Total Taxa Richness 167 114 45 188 81 229 1 2 207 82 207 134 236 153 192 122
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Appendix C3: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in eDNA Metabarcoding Samples, 2022

Habit Class Order Treaty US Treaty US N. Treaty | Treaty US Todedada | Treaty DS | Bell DS Bell US
June June June June June June Nov
eDNA eDNA eDNA eDNA eDNA | eDNA | eDNA

Aquatic Taxa Arachnida Trombidiformes

Branchiopoda Diplostraca 1 1
Clitellata Crassiclitellata 1
Clitellata Haplotaxida 1 1 1 1 1 2 1
Clitellata Lumbriculida 1 1
Clitellata Unknown Clitellata 1 1 1 1 2 2 2
Hexanauplia Calanoida
Hexanauplia Cyclopoida 1
Insecta Coleoptera 1 1 2
Insecta Diptera 121 97 89 101 163 151 111
Insecta Ephemeroptera 3 2 3 3 7 8 10
Insecta Hemiptera
Insecta Plecoptera 16 10 15 12 21 22 26
Insecta Trichoptera 1 3 1 1 2 3
Aquatic Taxa Richness 144 114 112 120 198 189 153
% Diptera 84.03 85.09 79.46 84.17 82.32 79.89 72.55
Semi-aquatic Taxa Arachnida Mesostigmata 1 1 1
Clitellata Enchytraeida 1 1 1 3 1
Collembola Entomobryomorpha 1 1
Collembola Symphypleona 1 1 1
Insecta Diptera 1 2 1 1 7 5 1
Semi-aquatic Taxa Richness 3 3 4 3 12 6 2
Terrestrial Taxa Arachnida Araneae
Arachnida Ixodida
Diplopoda Chordeumatida 1 1
Insecta Coleoptera 6 5 4 5 10 11 2
Insecta Diptera 16 15 14 12 14 27 5
Insecta Hymenoptera 1
Insecta Lepidoptera 2 2 2 1
Insecta Neuroptera
Insecta Psocodea 1
Terrestrial Taxa Richness 24 22 18 19 25 42 7
Unknown Habit Clitellata Unknown Annelid
Insecta Coleoptera 2
Insecta Diptera 10 11 6 6 16 16 11
Insecta Unknown Insecta 1 1 1 1 1
Unknown arthropoda Unknown arthropoda
Unknown Taxa Richness 1 1 6 7 19 17 12
Total Taxa Richness 182 150 140 149 254 254 174
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Appendix C4: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in Bulk Tissue Metabarcoding Samples, 2022

Habit Class Order Unuk Border Unuk DS of S Unuk | Unuk US of S Unuk| Unuk DS Eksay Unuk US Eskay Sulphurets DS Sulphurets US Sulphurets Mitchell
Lake Outlet
June | Sept| Oct | June | Sept| Oct | June | Sept | Oct | June | Sept | Oct | June | Sept| Oct | June| Sept | Oct | June | Sept | Oct | June| Oct | June | Sept | Oct
Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk
Aquatic Arachnida Trombidiformes
Branchiopoda Diplostraca
Clitellata Crassiclitellata
Clitellata Haplotaxida
Clitellata Lumbriculida
Clitellata Unknown Clitellata
Hexanauplia Calanoida
Hexanauplia Cyclopoida
Insecta Coleoptera
Insecta Diptera 1 1 5 1 5 3 1 9 2 3 2 2 1 1
Insecta Ephemeroptera 1 9 7 6 4 4 3 7 3 8 5 5 4 3 1 2 3 2 2 1 1 2
Insecta Hemiptera 1 1 2
Insecta Plecoptera 7 7 11 10 4 7 4 9 4 1 7 8 5 5 3 3 7 10 8 4 6 1 3 5 3 5
Insecta Trichoptera 1 1 1 2 1 1 1 1
Aquatic Taxa Richness| 10 16 19 17 9 1 12 16 10 2 15 14 1 10 1 7 10 13 19 6 9 5 5 8 6 9
Semi-aquatic Arachnida Mesostigmata
Taxa Clitellata Enchytraeida
Collembola Entomobryomorpha
Collembola Symphypleona
Insecta Diptera 1
Semi-aquatic Taxa Richness| 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Terrestrial Taxa Arachnida Araneae 1
Arachnida Ixodida
Diplopoda Chordeumatida
Insecta Coleoptera 1
Insecta Diptera 2 2 1 1 1 3 1
Insecta Hymenoptera 1 3
Insecta Lepidoptera 1
Insecta Neuroptera
Insecta Psocodea
Terrestrial Taxa Richness| 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 1 1 2 5 0 1 3
Unknown Habit Clitellata Unknown Annelid
Insecta Coleoptera
Insecta Diptera
Insecta Unknown Insecta 1
Unknown Arthropoda Unknown Arthropoda
Unknown Taxa Richness| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Total Taxa Richness| 10 17 19 17 9 1 12 18 10 3 15 14 1 10 1 7 10 13 21 7 10 7 10 9 7 12
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Appendix C4: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in Bulk Tissue Metabarcoding Samples, 2022

Habit Class Order Teigen DS Teigen US S Teigen DS S Teigen US1 S Teigen US2 N Treaty DS N Treaty US1|N Treaty US2| Treaty | Treaty US N Treaty
us
June | Sept| Oct | June | Sept| Oct | Sept| Oct | June| Sept | Oct | June | Sept | Oct | June | Sept | Oct | Sept | Oct | Sept | Oct Sept | June | Sept | Oct
Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk
Aquatic Arachnida Trombidiformes 1 1
Branchiopoda Diplostraca
Clitellata Crassiclitellata
Clitellata Haplotaxida 1 1 1 1 1
Clitellata Lumbriculida
Clitellata Unknown Clitellata
Hexanauplia Calanoida
Hexanauplia Cyclopoida
Insecta Coleoptera
Insecta Diptera 1 6 1 1 3 3 1 1 10 2 2 5 1 2 6 2
Insecta Ephemeroptera 10 4 9 8 8 9 8 7 4 10 9 8 4 4 5 1 6 4 4 4 5 4 3 1 4
Insecta Hemiptera 2
Insecta Plecoptera 7 5 10 8 10 14 11 9 3 14 15 11 8 11 1 3 13 6 5 11 9 4 4 1 8
Insecta Trichoptera 2 1 2 4 3 4 1 1 1 1 2 3 3 2 1
Aquatic Taxa Richness| 20 15 21 16 21 27 25 23 10 25 24 31 16 19 12 8 19 12 12 18 17 8 10 8 14
Semi-aquatic Arachnida Mesostigmata
Taxa Clitellata Enchytraeida
Collembola Entomobryomorpha
Collembola Symphypleona
Insecta Diptera
Semi-aquatic Taxa Richness| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Terrestrial Taxa Arachnida Araneae 1 1
Arachnida Ixodida
Diplopoda Chordeumatida
Insecta Coleoptera 1
Insecta Diptera 1 1 1 2
Insecta Hymenoptera 1 1 1
Insecta Lepidoptera 1 1
Insecta Neuroptera
Insecta Psocodea
Terrestrial Taxa Richness| 0 1 0 0 0 0 0 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 2 1 3
Unknown Habit Clitellata Unknown Annelid
Insecta Coleoptera
Insecta Diptera 1 1
Insecta Unknown Insecta 1 1 1 1
Unknown Arthropoda Unknown Arthropoda 1
Unknown Taxa Richness| 1 0 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0
Total Taxa Richness| 21 16 21 16 22 27 26 24 1 25 24 32 16 20 13 9 20 12 12 19 17 10 12 9 17
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Appendix C4: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in Bulk Tissue Metabarcoding Samples, 2022

Habit Class Order Treaty US Treaty DS Bell DS Bell US
Todedada
June | Sept| Oct | June | Sept| Oct | June | Sept | June | Sept
Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk | Bulk
Aquatic Arachnida Trombidiformes
Branchiopoda Diplostraca
Clitellata Crassiclitellata 1
Clitellata Haplotaxida 1
Clitellata Lumbriculida
Clitellata Unknown Clitellata
Hexanauplia Calanoida
Hexanauplia Cyclopoida
Insecta Coleoptera
Insecta Diptera 4 1 2
Insecta Ephemeroptera 2 1 6 4 5 6 1 10 4 7
Insecta Hemiptera
Insecta Plecoptera 7 7 8 5 7 10 2 9 6 7
Insecta Trichoptera 1
Aquatic Taxa Richness| 10 8 15 13 13 16 5 19 1 14
Semi-aquatic Arachnida Mesostigmata
Taxa Clitellata Enchytraeida
Collembola Entomobryomorpha
Collembola Symphypleona
Insecta Diptera
Semi-aquatic Taxa Richness| 0 0 0 0 0 0 0 0 0 0
Terrestrial Taxa Arachnida Araneae
Arachnida Ixodida
Diplopoda Chordeumatida
Insecta Coleoptera 1
Insecta Diptera 1 1
Insecta Hymenoptera
Insecta Lepidoptera
Insecta Neuroptera
Insecta Psocodea
Terrestrial Taxa Richness| 1 0 0 0 0 0 1 0 0 1
Unknown Habit Clitellata Unknown Annelid 6
Insecta Coleoptera
Insecta Diptera
Insecta Unknown Insecta 1 1
Unknown Arthropoda Unknown Arthropoda
Unknown Taxa Richness| 0 0 0 1 0 0 1 0 6 0
Total Taxa Richness| 11 8 15 14 13 16 7 19 17 15
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Appendix C5: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in eDNA Metabarcoding Samples, 2023

Habit Class Order Unuk DS Eskay Unuk US S. Unuk Unuk Border | McTagg Creek | Gingras | Sulphurets DS | Teigen US | Teigen DS S. Teigen US2 S. Teigen US1 S. Teigen DS

Aquatic Branchiopoda Diplostraca - - - - - - - 1 - 1 -
Clitellata Clitellata - 1 2 - - 2 1 2 1 2 2
Eurotatoria Ploima - - - - - - - 1 - - -
Hexanauplia Hexanauplia - 2 - - - 1 - 3 1 3 -

Insecta Coleoptera - 2 1 - 1 - - - 3 2 2

Insecta Diptera 71 157 186 93 136 68 125 155 210 256 197

Insecta Ephemeroptera 6 7 7 2 4 1 9 11 5 9 7

Insecta Plecoptera 12 22 24 10 16 4 25 28 20 31 22

Insecta Trichoptera 2 6 4 2 2 - 2 3 3 4 3

Aquatic Taxa Richness 91 197 224 107 159 76 162 204 243 308 233
Semi-Aquatic Collembola Entomobryomorpha 0 0 1 - - - - - - - -
Collembola Symphypleona 0 0 1 - 1 1 - 1 1 1 2

Insecta Diptera 7 20 27 4 12 5 9 9 20 19 13

Semi-Aquatic Taxa Richness 7 20 29 4 13 6 9 10 21 20 15
Terrestrial Diplopoda Chordeumatida - 0 1 - 1 - - - - - -
Insecta Coleoptera 1 9 12 3 5 1 1 2 6 9 2

Insecta Diptera 30 57 60 37 73 20 31 46 65 85 56
Insecta Hemiptera - 1 - - - - - 1 - - -
Insecta Hymenoptera - 1 - - - 1 - - - 1 -
Insecta Insecta 1 3 3 - 1 - 1 1 3 4 2
Insecta Lepidoptera 2 1 1 - 2 - - - 2 - 1
Insecta Neuroptera 2 2 - 1 1 - 1 1 1 - 1
Insecta Psocodea 2 4 4 2 3 1 1 3 3 4

Terrestrial Taxa Richness 38 78 81 43 86 23 35 54 80 102 66
Unknown Arthropoda Arthropoda - 0 - - - - - - - 1 -
Unknown Taxa Richness 0 0 0 0 0 0 0 0 0 1 0

Total Taxa Richness 136 295 334 154 258 105 206 268 344 431 314
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Appendix C5: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in eDNA Metabarcoding Samples, 2023

Habit Class Order N. Treaty US2 N. Treaty US1 N. Treaty DS Treaty US Todedada Treaty US N. Treaty Treaty DS | Bell US Treaty Bell DS Treaty

Aquatic Branchiopoda Diplostraca - - 3 1 1 1 - 1
Clitellata Clitellata 1 1 2 2 1 1 3 3
Eurotatoria Ploima - - - - - - - -
Hexanauplia Hexanauplia 1 1 3 - 1 - - 1
Insecta Coleoptera 3 3 3 2 - 2 2 2

Insecta Diptera 198 185 91 130 87 226 226 212

Insecta Ephemeroptera 5 7 - 6 3 7 14 13

Insecta Plecoptera 25 26 4 21 8 20 33 29
Insecta Trichoptera 2 4 1 2 2 3 4 3

Aquatic Taxa Richness 235 227 107 164 103 260 282 264
Semi-Aquatic Collembola Entomobryomorpha - - - - - 1 - -
Collembola Symphypleona 2 1 - - 1 1 - -

Insecta Diptera 16 14 1 10 2 28 18 15

Semi-Aquatic Taxa Richness 18 15 1 10 3 30 18 15
Terrestrial Diplopoda Chordeumatida - - - - - - - -
Insecta Coleoptera 5 6 - 2 - 5 9 5

Insecta Diptera 79 47 6 36 16 66 87 76
Insecta Hemiptera - - - - - 2 - 1
Insecta Hymenoptera - - - 1 - 1 - -
Insecta Insecta 3 2 - 1 - 1 1 1
Insecta Lepidoptera 2 1 - 2 1 4 1 -
Insecta Neuroptera 1 2 - 1 1 2 1 2
Insecta Psocodea 4 4 - 2 1 7 5 6

Terrestrial Taxa Richness 94 62 6 45 19 88 104 91
Unknown Arthropoda Arthropoda - - - - - - - -
Unknown Taxa Richness 0 0 0 0 0 0 0 0

Total Taxa Richness 347 304 114 219 125 378 404 370
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Appendix C6: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in Bulk Tissue Metabarcoding Samples, 2023

Habit Class Order Unuk US Eskay Unuk DS Eskay Unuk US S. Unuk Unuk DS S. Unuk Unuk Border Mitchell McTagg Creek Gingras Sulphurets DS Teigen US Teigen DS
Aquatic Branchiopoda Diplostraca
Clitellata Haplotaxida
Hexanauplia Cyclopoida
Hydrozoa Anthoathecata
Insecta Coleoptera
Insecta Diptera 2 4 4 3 5 3 1 5 7
Insecta Ephemeroptera 10 7 10 9 5 1 3 8 1 12 12
Insecta Hemiptera
Insecta Plecoptera 5 3 3 4 10 2 7 7 1 6 6
Insecta Thysanoptera 1
Insecta Trichoptera 1 2 2 3 2
Ostracoda Podocopida
unknown Chaetonotida
Aquatic Taxa Richness 18 10 15 17 19 6 16 20 3 26 27
Semi-Aquatic Arachnida Trombidiformes
Insecta Diptera 1 1 1 1
Semi-Aquatic Taxa Richness 0 0 0 0 1 0 1 1 0 1 0
Terrestrial Insecta Blattodea 1
Insecta Coleoptera 1
Insecta Diptera 4
Insecta Hemiptera 1
Insecta Hymenoptera 1
Insecta Lepidoptera 1 1 1
Terrestrial Taxa Richness 1 0 1 0 0 1 2 1 5 0 0
Unknown Arthropoda Arthropoda
Insecta Diptera 1 1
Insecta Insecta 1 1 1 1 1 1
Unknown Taxa Richness 0 0 0 1 0 1 1 2 0 1 2
Total Taxa Richness 19 10 16 18 20 8 20 24 8 28 29
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Appendix C6: Aquatic, Semi-Aquatic and Terrestrial Invertebrate Taxa Detections in Bulk Tissue Metabarcoding Samples, 2023

Habit Class Order S. Teigen US2 S. Teigen US1 S. Teigen DS N. Treaty US2 N. Treaty US1 N. Treaty DS Treaty US N. Treaty | Treaty US Todedada Treaty DS Bell US Treaty Bell DS Treaty
Aquatic Branchiopoda Diplostraca 1
Clitellata Haplotaxida 1 2 7
Hexanauplia Cyclopoida 4
Hydrozoa Anthoathecata 1
Insecta Coleoptera 1
Insecta Diptera 5 3 5 6 1 23 1 4 2
Insecta Ephemeroptera 10 6 11 8 5 1 4 4 9 13 9
Insecta Hemiptera 1
Insecta Plecoptera 6 7 7 12 3 2 3 4 2 5 4
Insecta Thysanoptera
Insecta Trichoptera 1 1 2 1 1 1
Ostracoda Podocopida 1
unknown Chaetonotida 1
Aquatic Taxa Richness 23 19 25 27 9 43 8 13 1 21 13
Semi-Aquatic Arachnida Trombidiformes 2 1
Insecta Diptera 1
Semi-Aquatic Taxa Richness 0 2 0 2 0 0 0 0 0 0 0
Terrestrial Insecta Blattodea
Insecta Coleoptera 1
Insecta Diptera 1 1 2
Insecta Hemiptera 1
Insecta Hymenoptera 1 1 1
Insecta Lepidoptera 1
Terrestrial Taxa Richness 0 2 1 2 1 0 1 3 0 0 0
Unknown Arthropoda Arthropoda 1
Insecta Diptera 1
Insecta Insecta 1 1
Unknown Taxa Richness 0 2 0 0 1 0 0 1 0 0 0
Total Taxa Richness 23 25 26 31 11 43 9 17 11 21 13
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-009

fb23-118-008

fb23-118-003

fb23-118-002

fb23-118-001

fb23-118-007

fb23-118-010

fb23-118-011

Date Sampled 23-Aug-23 23-Aug-23 21-Aug-23 20-Aug-23 20-Aug-23 21-Aug-23 18-Aug-23 21-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Unuk US Eskay Unuk DS Eskay Unuk US S. Unuk Unuk DS S. Unuk Unuk Border Mitchell Mctagg Gingras
Annelida Clitellata Tubificida Naididae Naidinae Chaetogaster diaphanus
Annelida Clitellata Tubificida Naididae Naidinae Nais communis
Annelida Clitellata Tubificida Naididae Naidinae Nais simplex
Annelida Clitellata Tubificida Naididae Naidinae Nais sp.
Annelida Clitellata Tubificida Naididae Naidinae Slavina appendiculata
Annelida Clitellata Tubificida Naididae Naididae
Annelida Clitellata Clitellata Enchytraeidae Enchytraeidae 1
Annelida Clitellata Clitellata Enchytraeidae Henlea sp.
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Ceratozetidae
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Heterozetes sp.
Arthropoda Euchelicerata Sarcoptiformes Hydrozetidae Hydrozetes sp. 1
Arthropoda Euchelicerata Sarcoptiformes Sarcoptiformes Sarcoptiformes 1 4
Arthropoda Euchelicerata Trombidiformes Arrenuridae Arrenurus sp.
Arthropoda Euchelicerata Trombidiformes Aturidae Aturus sp.
Arthropoda Euchelicerata Trombidiformes Feltriidae Feltria sp.
Arthropoda Euchelicerata Trombidiformes Hydryphantidae Thyopsis sp.
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Atractides sp.
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Hygrobates sp.
Arthropoda Euchelicerata Trombidiformes Lebertiidae Lebertia sp. 1
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchon sp. 4.347826087
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchontidae indet.
Arthropoda Euchelicerata Euchelicerata Euchelicerata Arachnida
Cnidaria Hydrozoa Anthoathecatae Hydridae Hydra sp.
Arthropoda Collembola Collembola Dicyrtomidae Dicyrtomidae
Arthropoda Collembola Collembola Isotomidae Isotomidae 2
Arthropoda Collembola Collembola Collembola Collembola
Arthropoda Insecta Coleoptera Dytiscidae Dytiscidae
Arthropoda Insecta Coleoptera Elmidae Elminae Macronychini Zaitzevia sp.
Arthropoda Insecta Coleoptera Hydraenidae Hydraeninae Hydraenini Hydraena sp.
Arthropoda Insecta Coleoptera Staphylinidae Staphylinidae
Arthropoda Insecta Coleoptera Coleoptera Coleoptera
Arthropoda Insecta Diptera Blephariceridae Blephariceridae
Arthropoda Insecta Diptera Ceratopogonidae Ceratopogoninae Ceratopogoninae 1
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Chironomus sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Phaenopsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Polypedilum sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra/Tanytarsus sp. complex
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Tanytarsus sp. 6.52173913
Arthropoda Insecta Diptera Chironomidae Chironominae Chironominae 1
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Diamesa sp. 23 16 86.95652174 4 4 61 56 68
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pagastia sp. 1 1
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pseudodiamesa sp. 1
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesinae
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Brillia sp. 2.173913043
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Corynoneura sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Cricotopus/Orthocladius sp. complex 1 1 4.347826087 5 1 1 1 8
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Diplocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Eukiefferiella sp. 1 2 2 1 24
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Heterotrissocladius marcidus
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Hydrobaenus sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Metriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladiinae 2 28.26086957 4 9 1 6 4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parametriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parorthocladius sp.
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-006

fb23-118-005

fb23-118-004

fb23-118-013

fb23-118-012

fb23-118-016

fb23-118-015

fb23-118-014

Date Sampled 18-Aug-23 17-Aug-23 17-Aug-23 22-Aug-23 22-Aug-23 18-Aug-23 16-Aug-23 16-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Sulphurets Lake Outlet Sulphurets US Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 S. Teigen DS
Annelida Clitellata Tubificida Naididae Naidinae Chaetogaster diaphanus
Annelida Clitellata Tubificida Naididae Naidinae Nais communis
Annelida Clitellata Tubificida Naididae Naidinae Nais simplex
Annelida Clitellata Tubificida Naididae Naidinae Nais sp.
Annelida Clitellata Tubificida Naididae Naidinae Slavina appendiculata
Annelida Clitellata Tubificida Naididae Naididae 19.2 14.28571429
Annelida Clitellata Clitellata Enchytraeidae Enchytraeidae 57.6
Annelida Clitellata Clitellata Enchytraeidae Henlea sp. 2
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Ceratozetidae
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Heterozetes sp. 2
Arthropoda Euchelicerata Sarcoptiformes Hydrozetidae Hydrozetes sp.
Arthropoda Euchelicerata Sarcoptiformes Sarcoptiformes Sarcoptiformes 40 19.2 14.28571429
Arthropoda Euchelicerata Trombidiformes Arrenuridae Arrenurus sp.
Arthropoda Euchelicerata Trombidiformes Aturidae Aturus sp. 19.2
Arthropoda Euchelicerata Trombidiformes Feltriidae Feltria sp.
Arthropoda Euchelicerata Trombidiformes Hydryphantidae Thyopsis sp.
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Atractides sp. 19.2
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Hygrobates sp. 19.2
Arthropoda Euchelicerata Trombidiformes Lebertiidae Lebertia sp. 115.2 42.85714286 8.333333333
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchon sp. 1 1 60 20 25
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchontidae indet.
Arthropoda Euchelicerata Euchelicerata Euchelicerata Arachnida 57.6
Cnidaria Hydrozoa Anthoathecatae Hydridae Hydra sp.
Arthropoda Collembola Collembola Dicyrtomidae Dicyrtomidae
Arthropoda Collembola Collembola Isotomidae Isotomidae 1
Arthropoda Collembola Collembola Collembola Collembola
Arthropoda Insecta Coleoptera Dytiscidae Dytiscidae
Arthropoda Insecta Coleoptera Elmidae Elminae Macronychini Zaitzevia sp.
Arthropoda Insecta Coleoptera Hydraenidae Hydraeninae Hydraenini Hydraena sp.
Arthropoda Insecta Coleoptera Staphylinidae Staphylinidae
Arthropoda Insecta Coleoptera Coleoptera Coleoptera
Arthropoda Insecta Diptera Blephariceridae Blephariceridae
Arthropoda Insecta Diptera Ceratopogonidae Ceratopogoninae Ceratopogoninae 20 140 14.28571429
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Chironomus sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Phaenopsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Polypedilum sp. 8.333333333
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra/Tanytarsus sp. complex 1 20 38.4
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Tanytarsus sp. 14.28571429 8.333333333
Arthropoda Insecta Diptera Chironomidae Chironominae Chironominae 19.2 14.28571429 33.33333333
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Diamesa sp. 353 87 57
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pagastia sp. 230.4
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pseudodiamesa sp. 57.6
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesinae 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Brillia sp. 20 60 115.2 8.333333333
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Corynoneura sp. 19.2
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Cricotopus/Orthocladius sp. complex 35 1 40 980 595.2 114.2857143 75
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Diplocladius sp. 57.6
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Eukiefferiella sp. 180 211.2 42.85714286 133.3333333
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Heterotrissocladius marcidus
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Hydrobaenus sp. 20 518.4 8.333333333
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Metriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladiinae 15 1 1363.2 128.5714286 41.66666667
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladius sp. 230.4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parametriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parorthocladius sp. 20 96 16.66666667
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-019

fb23-118-018

fb23-118-017_A

fb23-118-017_B

fb23-118-023

fb23-118-022

fb23-118-021

Date Sampled 15-Aug-23 14-Aug-23 13-Aug-23 13-Aug-23 19-Aug-23 19-Aug-23 19-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon N. Treaty US2 N. Treaty US1 N. Treaty DS_A N. Treaty DS_B Treaty US Treaty US N. Treaty Treaty US Todedada
Annelida Clitellata Tubificida Naididae Naidinae Chaetogaster diaphanus 80 288
Annelida Clitellata Tubificida Naididae Naidinae Nais communis 220 326.4
Annelida Clitellata Tubificida Naididae Naidinae Nais simplex 115.2
Annelida Clitellata Tubificida Naididae Naidinae Nais sp. 120 115.2
Annelida Clitellata Tubificida Naididae Naidinae Slavina appendiculata 380 652.8
Annelida Clitellata Tubificida Naididae Naididae 40 288
Annelida Clitellata Clitellata Enchytraeidae Enchytraeidae 1
Annelida Clitellata Clitellata Enchytraeidae Henlea sp.
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Ceratozetidae
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Heterozetes sp. 1
Arthropoda Euchelicerata Sarcoptiformes Hydrozetidae Hydrozetes sp.
Arthropoda Euchelicerata Sarcoptiformes Sarcoptiformes Sarcoptiformes 1
Arthropoda Euchelicerata Trombidiformes Arrenuridae Arrenurus sp. 20 19.2
Arthropoda Euchelicerata Trombidiformes Aturidae Aturus sp. 40
Arthropoda Euchelicerata Trombidiformes Feltriidae Feltria sp. 19.2
Arthropoda Euchelicerata Trombidiformes Hydryphantidae Thyopsis sp. 19.2
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Atractides sp. 1
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Hygrobates sp. 1
Arthropoda Euchelicerata Trombidiformes Lebertiidae Lebertia sp. 20
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchon sp. 2 1 360 384
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchontidae indet. 1 140 115.2
Arthropoda Euchelicerata Euchelicerata Euchelicerata Arachnida 19.2
Cnidaria Hydrozoa Anthoathecatae Hydridae Hydra sp. 80 19.2
Arthropoda Collembola Collembola Dicyrtomidae Dicyrtomidae
Arthropoda Collembola Collembola Isotomidae Isotomidae 1
Arthropoda Collembola Collembola Collembola Collembola
Arthropoda Insecta Coleoptera Dytiscidae Dytiscidae 60
Arthropoda Insecta Coleoptera Elmidae Elminae Macronychini Zaitzevia sp.
Arthropoda Insecta Coleoptera Hydraenidae Hydraeninae Hydraenini Hydraena sp. 20
Arthropoda Insecta Coleoptera Staphylinidae Staphylinidae
Arthropoda Insecta Coleoptera Coleoptera Coleoptera
Arthropoda Insecta Diptera Blephariceridae Blephariceridae
Arthropoda Insecta Diptera Ceratopogonidae Ceratopogoninae Ceratopogoninae 40 384
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Chironomus sp. 20 57.6
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Phaenopsectra sp. 120 96
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Polypedilum sp. 460 883.2
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra sp. 1340 672
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra/Tanytarsus sp. complex 1600 1536
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Tanytarsus sp. 1460 1075.2
Arthropoda Insecta Diptera Chironomidae Chironominae Chironominae 420 19.2
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Diamesa sp. 1 108 12 27 26
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pagastia sp. 1 1 1
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pseudodiamesa sp. 1
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesinae
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Brillia sp. 3 2
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Corynoneura sp. 60 38.4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Cricotopus/Orthocladius sp. complex 3 15 1000 576 1 1 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Diplocladius sp. 80
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Eukiefferiella sp. 4 77 19.2 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Heterotrissocladius marcidus 60 115.2
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Hydrobaenus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Metriocnemus sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladiinae 3 680 211.2 4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladius sp. 3
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parametriocnemus sp. 20 19.2
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parorthocladius sp.
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-020

fb23-118-024

fb23-118-025

Date Sampled 13-Aug-23 22-Aug-23 24-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Treaty DS Bell US Treaty Bell DS Treaty
Annelida Clitellata Tubificida Naididae Naidinae Chaetogaster diaphanus
Annelida Clitellata Tubificida Naididae Naidinae Nais communis
Annelida Clitellata Tubificida Naididae Naidinae Nais simplex
Annelida Clitellata Tubificida Naididae Naidinae Nais sp.
Annelida Clitellata Tubificida Naididae Naidinae Slavina appendiculata
Annelida Clitellata Tubificida Naididae Naididae
Annelida Clitellata Clitellata Enchytraeidae Enchytraeidae 9
Annelida Clitellata Clitellata Enchytraeidae Henlea sp.
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Ceratozetidae 2
Arthropoda Euchelicerata Sarcoptiformes Ceratozetidae Heterozetes sp.
Arthropoda Euchelicerata Sarcoptiformes Hydrozetidae Hydrozetes sp.
Arthropoda Euchelicerata Sarcoptiformes Sarcoptiformes Sarcoptiformes 1
Arthropoda Euchelicerata Trombidiformes Arrenuridae Arrenurus sp.
Arthropoda Euchelicerata Trombidiformes Aturidae Aturus sp.
Arthropoda Euchelicerata Trombidiformes Feltriidae Feltria sp.
Arthropoda Euchelicerata Trombidiformes Hydryphantidae Thyopsis sp.
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Atractides sp.
Arthropoda Euchelicerata Trombidiformes Hygrobatidae Hygrobates sp.
Arthropoda Euchelicerata Trombidiformes Lebertiidae Lebertia sp.
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchon sp.
Arthropoda Euchelicerata Trombidiformes Sperchontidae Sperchontidae indet.
Arthropoda Euchelicerata Euchelicerata Euchelicerata Arachnida 1
Cnidaria Hydrozoa Anthoathecatae Hydridae Hydra sp.
Arthropoda Collembola Collembola Dicyrtomidae Dicyrtomidae 2
Arthropoda Collembola Collembola Isotomidae Isotomidae 2
Arthropoda Collembola Collembola Collembola Collembola 3
Arthropoda Insecta Coleoptera Dytiscidae Dytiscidae
Arthropoda Insecta Coleoptera Elmidae Elminae Macronychini Zaitzevia sp. 1
Arthropoda Insecta Coleoptera Hydraenidae Hydraeninae Hydraenini Hydraena sp.
Arthropoda Insecta Coleoptera Staphylinidae Staphylinidae 1
Arthropoda Insecta Coleoptera Coleoptera Coleoptera 3
Arthropoda Insecta Diptera Blephariceridae Blephariceridae 187.5 3
Arthropoda Insecta Diptera Ceratopogonidae Ceratopogoninae Ceratopogoninae
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Chironomus sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Phaenopsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Chironomini Polypedilum sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra sp.
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Micropsectra/Tanytarsus sp. complex
Arthropoda Insecta Diptera Chironomidae Chironominae Tanytarsini Tanytarsus sp. 1 1
Arthropoda Insecta Diptera Chironomidae Chironominae Chironominae
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Diamesa sp. 7
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pagastia sp.
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesini Pseudodiamesa sp.
Arthropoda Insecta Diptera Chironomidae Diamesinae Diamesinae
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Brillia sp. 1 12.5
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Corynoneura sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Cricotopus/Orthocladius sp. complex 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Diplocladius sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Eukiefferiella sp. 12.5 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Heterotrissocladius marcidus
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Hydrobaenus sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Metriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladiinae 11 12.5 3
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Orthocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parametriocnemus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Parorthocladius sp.
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-009

fb23-118-008

fb23-118-003

fb23-118-002

fb23-118-001

fb23-118-007

fb23-118-010

fb23-118-011

Date Sampled 23-Aug-23 23-Aug-23 21-Aug-23 20-Aug-23 20-Aug-23 21-Aug-23 18-Aug-23 21-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Unuk US Eskay Unuk DS Eskay Unuk US S. Unuk Unuk DS S. Unuk Unuk Border Mitchell Mctagg Gingras
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Psectrocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Rheocricotopus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Stilocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Thienemanniella sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Tvetenia sp. 6.52173913 1 1 1 12
Arthropoda Insecta Diptera Chironomidae Prodiamesinae Prodiamesa sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Macropelopiini Psectrotanypus sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Pentaneurini Labrundinia sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Tanypodinae
Arthropoda Insecta Diptera Chironomidae Chironomidae 11 10.86956522 2 4 64
Arthropoda Insecta Diptera Dixidae Dixa sp. 1
Arthropoda Insecta Diptera Dixidae Dixella sp.
Arthropoda Insecta Diptera Dolichopodidae Dolichopodidae
Arthropoda Insecta Diptera Empididae Clinocerinae Clinocera sp.
Arthropoda Insecta Diptera Empididae Hemerodromiinae Hemerodromiini Neoplasta sp.
Arthropoda Insecta Diptera Empididae Oreogetoninae Oreogeton sp. 12
Arthropoda Insecta Diptera Muscidae Muscidae
Arthropoda Insecta Diptera Psychodidae Psychodidae
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Helodon sp.
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Prosimulium sp. 4
Arthropoda Insecta Diptera Simuliidae Simuliidae 1 4.347826087
Arthropoda Insecta Diptera Tabanidae Chrysopsinae Chrysopsini Chrysops sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Gonomyodes sp. 1 1 4
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Hesperoconopa sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Rhabdomastix sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Hexatomini Hexatoma sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Pediciini Dicranota sp. 6 8
Arthropoda Insecta Diptera Tipulidae Tipulidae 1
Arthropoda Insecta Diptera Diptera Diptera 2 2.173913043 1 16
Arthropoda Insecta Ephemeroptera Ameletidae Ameletus sp. 1 6.52173913 4 5
Arthropoda Insecta Ephemeroptera Baetidae Baetidae 6 2 3 20
Arthropoda Insecta Ephemeroptera Baetidae Baetis sp. 53 24 191.3043478 21 21 28 120
Arthropoda Insecta Ephemeroptera Baetidae Callibaetis sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella doddsii 7 2 4 5 1 1 52
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella coloradensis 3 1
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerella sp. 1
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerellidae 4.347826087 1 24
Arthropoda Insecta Ephemeroptera Ephemerellidae Serratella sp.
Arthropoda Insecta Ephemeroptera Heptageniidae Cinygmula sp. 1 15.2173913 19 8
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus deceptivus 35 28 45.65217391 3 4
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus sp. 13 28 19.56521739 1 100
Arthropoda Insecta Ephemeroptera Heptageniidae Heptagenia sp.
Arthropoda Insecta Ephemeroptera Heptageniidae Heptageniidae 18 174 58.69565217 17 10 8
Arthropoda Insecta Ephemeroptera Heptageniidae Rhithrogena sp. 87 241 50 29 15 1 2 196
Arthropoda Insecta Ephemeroptera Leptophlebiidae Leptophlebiidae 1
Arthropoda Insecta Ephemeroptera Leptophlebiidae Neoleptophlebia sp.
Arthropoda Insecta Ephemeroptera Ephemeroptera Ephemeroptera 5 4.347826087 3 7 4
Arthropoda Insecta Hemiptera Corixidae Corixidae
Arthropoda Insecta Plecoptera Capniidae Capniidae 2
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Suwallia sp. 2 18 4.347826087 7 24 1
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Sweltsa sp. 1
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlidae 1 3 10.86956522 7 41 4
Arthropoda Insecta Plecoptera Leuctridae Leuctrinae Despaxia augusta 1 4
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Visoka cataractae 2 1
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada cinctipes 1
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada columbiana 9 21 4.347826087 1 1 6 20
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-006

fb23-118-005

fb23-118-004

fb23-118-013

fb23-118-012

fb23-118-016

fb23-118-015

fb23-118-014

Date Sampled 18-Aug-23 17-Aug-23 17-Aug-23 22-Aug-23 22-Aug-23 18-Aug-23 16-Aug-23 16-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Sulphurets Lake Outlet Sulphurets US Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 S. Teigen DS
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Psectrocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Rheocricotopus sp. 20 14.28571429
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Stilocladius sp. 19.2
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Thienemanniella sp. 100 134.4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Tvetenia sp. 3 20 60 326.4 57.14285714 133.3333333
Arthropoda Insecta Diptera Chironomidae Prodiamesinae Prodiamesa sp. 19.2
Arthropoda Insecta Diptera Chironomidae Tanypodinae Macropelopiini Psectrotanypus sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Pentaneurini Labrundinia sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Tanypodinae
Arthropoda Insecta Diptera Chironomidae Chironomidae 17 2 1 140 364.8 71.42857143 41.66666667
Arthropoda Insecta Diptera Dixidae Dixa sp.
Arthropoda Insecta Diptera Dixidae Dixella sp.
Arthropoda Insecta Diptera Dolichopodidae Dolichopodidae
Arthropoda Insecta Diptera Empididae Clinocerinae Clinocera sp. 38.4
Arthropoda Insecta Diptera Empididae Hemerodromiinae Hemerodromiini Neoplasta sp. 384 42.85714286
Arthropoda Insecta Diptera Empididae Oreogetoninae Oreogeton sp. 1
Arthropoda Insecta Diptera Muscidae Muscidae
Arthropoda Insecta Diptera Psychodidae Psychodidae 19.2
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Helodon sp.
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Prosimulium sp. 25
Arthropoda Insecta Diptera Simuliidae Simuliidae 41.66666667
Arthropoda Insecta Diptera Tabanidae Chrysopsinae Chrysopsini Chrysops sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Gonomyodes sp. 1
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Hesperoconopa sp. 20
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Rhabdomastix sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Hexatomini Hexatoma sp. 20
Arthropoda Insecta Diptera Tipulidae Limoniinae Pediciini Dicranota sp. 60 57.6 14.28571429
Arthropoda Insecta Diptera Tipulidae Tipulidae
Arthropoda Insecta Diptera Diptera Diptera 2 20 19.2 14.28571429
Arthropoda Insecta Ephemeroptera Ameletidae Ameletus sp. 40 140 19.2 100 83.33333333
Arthropoda Insecta Ephemeroptera Baetidae Baetidae 40 20 14.28571429 133.3333333
Arthropoda Insecta Ephemeroptera Baetidae Baetis sp. 4 28 5 460 240 38.4 128.5714286 266.6666667
Arthropoda Insecta Ephemeroptera Baetidae Callibaetis sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella doddsii 3140 1820 441.6 228.5714286 33.33333333
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella coloradensis 384 28.57142857 25
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerella sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerellidae 420 720 76.8 328.5714286 41.66666667
Arthropoda Insecta Ephemeroptera Ephemerellidae Serratella sp. 60 60
Arthropoda Insecta Ephemeroptera Heptageniidae Cinygmula sp. 60 80 480 228.5714286 66.66666667
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus deceptivus 220 120 19.2 128.5714286 408.3333333
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus sp. 1 2 96 57.14285714 66.66666667
Arthropoda Insecta Ephemeroptera Heptageniidae Heptagenia sp.
Arthropoda Insecta Ephemeroptera Heptageniidae Heptageniidae 880 1580 652.8 828.5714286 116.6666667
Arthropoda Insecta Ephemeroptera Heptageniidae Rhithrogena sp. 1 40 100 371.4285714 8.333333333
Arthropoda Insecta Ephemeroptera Leptophlebiidae Leptophlebiidae
Arthropoda Insecta Ephemeroptera Leptophlebiidae Neoleptophlebia sp.
Arthropoda Insecta Ephemeroptera Ephemeroptera Ephemeroptera 1 40 20 556.8 242.8571429 8.333333333
Arthropoda Insecta Hemiptera Corixidae Corixidae
Arthropoda Insecta Plecoptera Capniidae Capniidae 20 40 1017.6 400
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Suwallia sp. 1 20 19.2 28.57142857
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Sweltsa sp.
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlidae 1 40 60 14.28571429 25
Arthropoda Insecta Plecoptera Leuctridae Leuctrinae Despaxia augusta
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Visoka cataractae
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada cinctipes 1 20 192 57.14285714
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada columbiana 20 211.2 185.7142857 75
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-019

fb23-118-018

fb23-118-017_A

fb23-118-017_B

fb23-118-023

fb23-118-022

fb23-118-021

Date Sampled 15-Aug-23 14-Aug-23 13-Aug-23 13-Aug-23 19-Aug-23 19-Aug-23 19-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon N. Treaty US2 N. Treaty US1 N. Treaty DS_A N. Treaty DS_B Treaty US Treaty US N. Treaty Treaty US Todedada
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Psectrocladius sp. 20 38.4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Rheocricotopus sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Stilocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Thienemanniella sp. 60 38.4
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Tvetenia sp. 9
Arthropoda Insecta Diptera Chironomidae Prodiamesinae Prodiamesa sp. 76.8
Arthropoda Insecta Diptera Chironomidae Tanypodinae Macropelopiini Psectrotanypus sp. 80 38.4
Arthropoda Insecta Diptera Chironomidae Tanypodinae Pentaneurini Labrundinia sp. 20
Arthropoda Insecta Diptera Chironomidae Tanypodinae Tanypodinae 1 1420 652.8
Arthropoda Insecta Diptera Chironomidae Chironomidae 2 15 57.6 2
Arthropoda Insecta Diptera Dixidae Dixa sp.
Arthropoda Insecta Diptera Dixidae Dixella sp. 20
Arthropoda Insecta Diptera Dolichopodidae Dolichopodidae
Arthropoda Insecta Diptera Empididae Clinocerinae Clinocera sp.
Arthropoda Insecta Diptera Empididae Hemerodromiinae Hemerodromiini Neoplasta sp.
Arthropoda Insecta Diptera Empididae Oreogetoninae Oreogeton sp.
Arthropoda Insecta Diptera Muscidae Muscidae 19.2
Arthropoda Insecta Diptera Psychodidae Psychodidae 20 57.6
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Helodon sp. 1
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Prosimulium sp. 2 1
Arthropoda Insecta Diptera Simuliidae Simuliidae 2
Arthropoda Insecta Diptera Tabanidae Chrysopsinae Chrysopsini Chrysops sp. 19.2
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Gonomyodes sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Hesperoconopa sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Rhabdomastix sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Hexatomini Hexatoma sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Pediciini Dicranota sp. 1 1
Arthropoda Insecta Diptera Tipulidae Tipulidae 19.2
Arthropoda Insecta Diptera Diptera Diptera 2
Arthropoda Insecta Ephemeroptera Ameletidae Ameletus sp. 2 4
Arthropoda Insecta Ephemeroptera Baetidae Baetidae 2 5 80 4
Arthropoda Insecta Ephemeroptera Baetidae Baetis sp. 11 17 1 9 22
Arthropoda Insecta Ephemeroptera Baetidae Callibaetis sp. 60
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella doddsii 31 12
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella coloradensis
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerella sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerellidae 8 1 1
Arthropoda Insecta Ephemeroptera Ephemerellidae Serratella sp.
Arthropoda Insecta Ephemeroptera Heptageniidae Cinygmula sp. 9 5 2
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus deceptivus 1 8 1
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus sp. 3 46 2
Arthropoda Insecta Ephemeroptera Heptageniidae Heptagenia sp.
Arthropoda Insecta Ephemeroptera Heptageniidae Heptageniidae 8 56 1 13
Arthropoda Insecta Ephemeroptera Heptageniidae Rhithrogena sp. 18 90 4 29
Arthropoda Insecta Ephemeroptera Leptophlebiidae Leptophlebiidae
Arthropoda Insecta Ephemeroptera Leptophlebiidae Neoleptophlebia sp. 1
Arthropoda Insecta Ephemeroptera Ephemeroptera Ephemeroptera 20 57.6 3
Arthropoda Insecta Hemiptera Corixidae Corixidae
Arthropoda Insecta Plecoptera Capniidae Capniidae 4 2 120 57.6 1
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Suwallia sp. 1 5
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Sweltsa sp.
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlidae
Arthropoda Insecta Plecoptera Leuctridae Leuctrinae Despaxia augusta
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Visoka cataractae
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada cinctipes 1 160 134.4
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada columbiana 2 19 1 1
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-020

fb23-118-024

fb23-118-025

Date Sampled 13-Aug-23 22-Aug-23 24-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Treaty DS Bell US Treaty Bell DS Treaty
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Psectrocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Rheocricotopus sp. 1
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Stilocladius sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Thienemanniella sp.
Arthropoda Insecta Diptera Chironomidae Orthocladiinae Tvetenia sp. 12.5
Arthropoda Insecta Diptera Chironomidae Prodiamesinae Prodiamesa sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Macropelopiini Psectrotanypus sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Pentaneurini Labrundinia sp.
Arthropoda Insecta Diptera Chironomidae Tanypodinae Tanypodinae
Arthropoda Insecta Diptera Chironomidae Chironomidae 3 125
Arthropoda Insecta Diptera Dixidae Dixa sp.
Arthropoda Insecta Diptera Dixidae Dixella sp.
Arthropoda Insecta Diptera Dolichopodidae Dolichopodidae 2
Arthropoda Insecta Diptera Empididae Clinocerinae Clinocera sp.
Arthropoda Insecta Diptera Empididae Hemerodromiinae Hemerodromiini Neoplasta sp.
Arthropoda Insecta Diptera Empididae Oreogetoninae Oreogeton sp.
Arthropoda Insecta Diptera Muscidae Muscidae
Arthropoda Insecta Diptera Psychodidae Psychodidae 3
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Helodon sp.
Arthropoda Insecta Diptera Simuliidae Simuliinae Prosimuliini Prosimulium sp.
Arthropoda Insecta Diptera Simuliidae Simuliidae 12.5
Arthropoda Insecta Diptera Tabanidae Chrysopsinae Chrysopsini Chrysops sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Gonomyodes sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Hesperoconopa sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Eriopterini Rhabdomastix sp. 1
Arthropoda Insecta Diptera Tipulidae Limoniinae Hexatomini Hexatoma sp.
Arthropoda Insecta Diptera Tipulidae Limoniinae Pediciini Dicranota sp. 1
Arthropoda Insecta Diptera Tipulidae Tipulidae 1
Arthropoda Insecta Diptera Diptera Diptera 8
Arthropoda Insecta Ephemeroptera Ameletidae Ameletus sp. 5
Arthropoda Insecta Ephemeroptera Baetidae Baetidae
Arthropoda Insecta Ephemeroptera Baetidae Baetis sp. 4 62.5 13
Arthropoda Insecta Ephemeroptera Baetidae Callibaetis sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella doddsii 87.5 10
Arthropoda Insecta Ephemeroptera Ephemerellidae Drunella coloradensis 12.5
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerella sp.
Arthropoda Insecta Ephemeroptera Ephemerellidae Ephemerellidae 87.5 6
Arthropoda Insecta Ephemeroptera Ephemerellidae Serratella sp. 2
Arthropoda Insecta Ephemeroptera Heptageniidae Cinygmula sp. 3 25 14
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus deceptivus 200 7
Arthropoda Insecta Ephemeroptera Heptageniidae Epeorus sp. 150 2
Arthropoda Insecta Ephemeroptera Heptageniidae Heptagenia sp. 1
Arthropoda Insecta Ephemeroptera Heptageniidae Heptageniidae 3 2187.5 132
Arthropoda Insecta Ephemeroptera Heptageniidae Rhithrogena sp. 1 500 20
Arthropoda Insecta Ephemeroptera Leptophlebiidae Leptophlebiidae
Arthropoda Insecta Ephemeroptera Leptophlebiidae Neoleptophlebia sp.
Arthropoda Insecta Ephemeroptera Ephemeroptera Ephemeroptera 50 7
Arthropoda Insecta Hemiptera Corixidae Corixidae 1
Arthropoda Insecta Plecoptera Capniidae Capniidae 100 4
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Suwallia sp. 5 125 4
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlinae Sweltsa sp.
Arthropoda Insecta Plecoptera Chloroperlidae Chloroperlidae 2 50
Arthropoda Insecta Plecoptera Leuctridae Leuctrinae Despaxia augusta
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Visoka cataractae
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada cinctipes
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada columbiana 25 1
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-009

fb23-118-008

fb23-118-003

fb23-118-002

fb23-118-001

fb23-118-007

fb23-118-010

fb23-118-011

Date Sampled 23-Aug-23 23-Aug-23 21-Aug-23 20-Aug-23 20-Aug-23 21-Aug-23 18-Aug-23 21-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Unuk US Eskay Unuk DS Eskay Unuk US S. Unuk Unuk DS S. Unuk Unuk Border Mitchell Mctagg Gingras
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada sp. 20 20 52.17391304 7 1 5 20
Arthropoda Insecta Plecoptera Nemouridae Nemouridae
Arthropoda Insecta Plecoptera Perlodidae Isoperlinae Isoperla sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Arcynopterygini Megarcys sp. 11 11 23.91304348 12 2 7 96
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Diploperlini Cultus sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodidae 5 13 19.56521739 4 9 11 28
Arthropoda Insecta Plecoptera Taeniopterygidae Brachypteryinae Taenionema sp. 21 17.39130435 5 14 40 272
Arthropoda Insecta Plecoptera Taeniopterygidae Taeniopterygidae 8
Arthropoda Insecta Plecoptera Plecoptera Plecoptera 1 2.173913043 4 4 2 36
Arthropoda Insecta Trichoptera Brachycentridae Micrasema sp.
Arthropoda Insecta Trichoptera Glossosomatidae Glossosomatinae Glossosomatini Glossosoma sp.
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Arctopsyche sp.
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Parapsyche sp.
Arthropoda Insecta Trichoptera Limnephilidae Dicosmoecinae Ecclisomyia sp. 12
Arthropoda Insecta Trichoptera Limnephilidae Limnephilinae Chilostigmini Psychoglypha sp.
Arthropoda Insecta Trichoptera Limnephilidae Limnephilidae
Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila sp. 13 4 2.173913043 2 24
Arthropoda Insecta Trichoptera Uenoidae Uenoinae Neothremma sp. 4
Arthropoda Insecta Trichoptera Trichoptera Trichoptera 2 2.173913043 1 4
Arthropoda Insecta Insecta Insecta Insecta
Mollusca Bivalvia Sphaeriida Pisidiidae Pisidiidae
Platyhelminthes Trepaxonemata Neoophora Planariidae Polycelis coronata
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-006

fb23-118-005

fb23-118-004

fb23-118-013

fb23-118-012

fb23-118-016

fb23-118-015

fb23-118-014

Date Sampled 18-Aug-23 17-Aug-23 17-Aug-23 22-Aug-23 22-Aug-23 18-Aug-23 16-Aug-23 16-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Sulphurets Lake Outlet Sulphurets US Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 S. Teigen DS
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada sp. 6 1 40 60 672 600 66.66666667
Arthropoda Insecta Plecoptera Nemouridae Nemouridae 20 71.42857143
Arthropoda Insecta Plecoptera Perlodidae Isoperlinae Isoperla sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Arcynopterygini Megarcys sp. 38.4 28.57142857 8.333333333
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Diploperlini Cultus sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodidae 1 1 20 20 19.2
Arthropoda Insecta Plecoptera Taeniopterygidae Brachypteryinae Taenionema sp. 2 100 320 57.6 85.71428571 133.3333333
Arthropoda Insecta Plecoptera Taeniopterygidae Taeniopterygidae 60
Arthropoda Insecta Plecoptera Plecoptera Plecoptera 1 1 100 1171.2 100 108.3333333
Arthropoda Insecta Trichoptera Brachycentridae Micrasema sp. 8.333333333
Arthropoda Insecta Trichoptera Glossosomatidae Glossosomatinae Glossosomatini Glossosoma sp. 57.6 100
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Arctopsyche sp.
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Parapsyche sp.
Arthropoda Insecta Trichoptera Limnephilidae Dicosmoecinae Ecclisomyia sp. 38.4
Arthropoda Insecta Trichoptera Limnephilidae Limnephilinae Chilostigmini Psychoglypha sp.
Arthropoda Insecta Trichoptera Limnephilidae Limnephilidae 19.2
Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila sp. 1 1 40 20 422.4 500 133.3333333
Arthropoda Insecta Trichoptera Uenoidae Uenoinae Neothremma sp.
Arthropoda Insecta Trichoptera Trichoptera Trichoptera 340 80 384 28.57142857 216.6666667
Arthropoda Insecta Insecta Insecta Insecta
Mollusca Bivalvia Sphaeriida Pisidiidae Pisidiidae
Platyhelminthes Trepaxonemata Neoophora Planariidae Polycelis coronata 20 403.2 14.28571429 50
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-019

fb23-118-018

fb23-118-017_A

fb23-118-017_B

fb23-118-023

fb23-118-022

fb23-118-021

Date Sampled 15-Aug-23 14-Aug-23 13-Aug-23 13-Aug-23 19-Aug-23 19-Aug-23 19-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon N. Treaty US2 N. Treaty US1 N. Treaty DS_A N. Treaty DS_B Treaty US Treaty US N. Treaty Treaty US Todedada
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada sp. 1 14 57.6 7 2
Arthropoda Insecta Plecoptera Nemouridae Nemouridae
Arthropoda Insecta Plecoptera Perlodidae Isoperlinae Isoperla sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Arcynopterygini Megarcys sp. 4 61 1 53
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Diploperlini Cultus sp. 280 134.4
Arthropoda Insecta Plecoptera Perlodidae Perlodidae 40 96 1 3 28
Arthropoda Insecta Plecoptera Taeniopterygidae Brachypteryinae Taenionema sp. 38 7 1 1
Arthropoda Insecta Plecoptera Taeniopterygidae Taeniopterygidae
Arthropoda Insecta Plecoptera Plecoptera Plecoptera 2 2 80 19.2
Arthropoda Insecta Trichoptera Brachycentridae Micrasema sp. 1
Arthropoda Insecta Trichoptera Glossosomatidae Glossosomatinae Glossosomatini Glossosoma sp. 3 3
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Arctopsyche sp.
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Parapsyche sp. 1
Arthropoda Insecta Trichoptera Limnephilidae Dicosmoecinae Ecclisomyia sp. 10 5 1
Arthropoda Insecta Trichoptera Limnephilidae Limnephilinae Chilostigmini Psychoglypha sp. 19.2
Arthropoda Insecta Trichoptera Limnephilidae Limnephilidae
Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila sp. 8 16
Arthropoda Insecta Trichoptera Uenoidae Uenoinae Neothremma sp. 2
Arthropoda Insecta Trichoptera Trichoptera Trichoptera 1 1 1
Arthropoda Insecta Insecta Insecta Insecta
Mollusca Bivalvia Sphaeriida Pisidiidae Pisidiidae 230.4
Platyhelminthes Trepaxonemata Neoophora Planariidae Polycelis coronata 1
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Appendix C7: CABIN Samples Taxonomy, 2023

Biologica Sample ID

fb23-118-020

fb23-118-024

fb23-118-025

Date Sampled 13-Aug-23 22-Aug-23 24-Aug-23
Phylum Class Order Family Subfamily Tribe Taxon Treaty DS Bell US Treaty Bell DS Treaty
Arthropoda Insecta Plecoptera Nemouridae Nemourinae Zapada sp. 3
Arthropoda Insecta Plecoptera Nemouridae Nemouridae
Arthropoda Insecta Plecoptera Perlodidae Isoperlinae Isoperla sp. 8
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Arcynopterygini Megarcys sp. 7 87.5 32
Arthropoda Insecta Plecoptera Perlodidae Perlodinae Diploperlini Cultus sp.
Arthropoda Insecta Plecoptera Perlodidae Perlodidae 6 387.5 3
Arthropoda Insecta Plecoptera Taeniopterygidae Brachypteryinae Taenionema sp. 137.5 7
Arthropoda Insecta Plecoptera Taeniopterygidae Taeniopterygidae
Arthropoda Insecta Plecoptera Plecoptera Plecoptera 1 3
Arthropoda Insecta Trichoptera Brachycentridae Micrasema sp.
Arthropoda Insecta Trichoptera Glossosomatidae Glossosomatinae Glossosomatini Glossosoma sp. 50
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Arctopsyche sp. 75
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsychinae Parapsyche sp.
Arthropoda Insecta Trichoptera Limnephilidae Dicosmoecinae Ecclisomyia sp.
Arthropoda Insecta Trichoptera Limnephilidae Limnephilinae Chilostigmini Psychoglypha sp.
Arthropoda Insecta Trichoptera Limnephilidae Limnephilidae
Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila sp.
Arthropoda Insecta Trichoptera Uenoidae Uenoinae Neothremma sp.
Arthropoda Insecta Trichoptera Trichoptera Trichoptera
Arthropoda Insecta Insecta Insecta Insecta 1
Mollusca Bivalvia Sphaeriida Pisidiidae Pisidiidae
Platyhelminthes Trepaxonemata Neoophora Planariidae Polycelis coronata
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay
Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 100.00 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 100.00 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia Fridericia ratzeli 98.59 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia There is lower support for this taxonomic identification as it is based 0 0 0 0 0.53 | 0.11
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Marionina There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Mesenchytraeus There is lower support for this taxonomic identification as it is based 0.04 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae There is lower support for this taxonomic identification as it is based 0 0.55 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae 242 | 0.32 0 0 0 2.18
Insects Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus 0 0.12 0 0 0 0.08
Insects Animalia Annelida Clitellata 0 0 0 0 0 0
Insects Animalia Annelida Clitellata 4.41 1.12 | 0.26 0 1 0.24
Insects Animalia | Arthropoda Arachnida Ixodida Ixodidae Ixodes 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Microgyniidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Parasitidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Trachytidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Arachnida Mesostigmata There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Arachnida Trombidiformes Eupodidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Arachnida Trombidiformes Rhagidiidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus

Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia Fridericia ratzeli

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Marionina

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Mesenchytraeus

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae

Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae

Insects Animalia Annelida Clitellata Enchytraeida

Insects Animalia Annelida Clitellata Enchytraeida

Insects Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus

Insects Animalia Annelida Clitellata Haplotaxida Naididae

Insects Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus

Insects Animalia Annelida Clitellata

Insects Animalia Annelida Clitellata

Insects Animalia | Arthropoda Arachnida Ixodida Ixodidae Ixodes

Insects Animalia | Arthropoda Arachnida Mesostigmata Microgyniidae

Insects Animalia | Arthropoda Arachnida Mesostigmata Parasitidae

Insects Animalia | Arthropoda Arachnida Mesostigmata Trachytidae

Insects Animalia | Arthropoda Arachnida Mesostigmata

Insects Animalia | Arthropoda Arachnida Mesostigmata

Insects Animalia | Arthropoda Arachnida Trombidiformes Eupodidae

Insects Animalia | Arthropoda Arachnida Trombidiformes Rhagidiidae
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 N. Treaty US2
Rep1|Rep2|Rep 3| Rep1 |Rep2|Rep3|Rep1| Rep2 |Rep3| Rep1| Rep2 | Rep3 | Rep1|Rep2| Rep3 | Rep1 |Rep2| Rep 3
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia Fridericia ratzeli 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0.07 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Marionina 0 0 0 0 0 0 0 0.17 0 0 0 0 0.06 0 0.15
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Mesenchytraeus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1.22 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0.07 0 0.12 0 0 0 0 0 0 0 0.19 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae 0 167 | 209 | 1.76 | 1.13 0 0 1.19 0 2.08 | 4.82 | 2.09 6.87 | 7.56 | 8.21
Insects Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata 1.48 | 4.19 | 1.21 1.1 2.46 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata 0 0.06 | 0.19 | 0.12 | 1.04 0 0.26 0.43 0 0.06 | 0.09 | 0.15 0.99 | 017 [ 0.59
Insects Animalia | Arthropoda Arachnida Ixodida Ixodidae Ixodes 0 0 0.07 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Microgyniidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Parasitidae 0 0 0 0 0 0 0 0 0.08 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Trachytidae 0 0 0 0 0 0 0 0 0 0 0.13 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Eupodidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Rhagidiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species N. Treaty US1 N. Treaty DS Treaty US Treaty US N. Treaty | Treaty US Todedada Treaty DS
Rep1| Rep2 | Rep3 | Rep1| Rep2 | Rep3 | Rep1| Rep2 |Rep3|Rep1| Rep2 [Rep3| Rep1|Rep2| Rep3 [Rep1| Rep2 | Rep 3
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia Fridericia ratzeli 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0.03 0 0 0 0 0 0 0 0 0 0 0.11 292 | 1.64 1.78 | 0.28 1.75
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0 0 0 0 0 0 0.2 0.26 0 0 0.49
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0 0.14
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Marionina 0 0 0 0 0 0 0 0 0 0 0.12 0 0.09 0 0.06 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Mesenchytraeus 0 0 0 0 0 0 0 0 0.04 0 0 0 0 0.05 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0.09 0 0.1 0 0 0 0 0 0.04 0 0.1 0 0 0.17 | 0.12 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0.07 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0.32 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae 2 17.59 | 1.62 3.48 5.75 2.61 0 0 0 0 0.84 0 1.62 | 0.09 | 556 [ 2.12 2.29
Insects Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus 0 0 0 0 0 0 0 0 0 0 0 0 0 0.39 0 0 0
Insects Animalia Annelida Clitellata 1.21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia Annelida Clitellata 0.16 0.16 0.06 0.14 0.04 0.28 1.34 0 045 ] 014 | 0.36 | 065 [ 3.31 | 5.07 | 1.69 [ 0.59 1.02
Insects Animalia | Arthropoda Arachnida Ixodida Ixodidae Ixodes 0.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Microgyniidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Parasitidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04
Insects Animalia | Arthropoda Arachnida Mesostigmata Trachytidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0 0 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Eupodidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0.21 0 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Rhagidiidae 0.04 0 0 0 0 0 0 0 0 0 0.5 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Bell US Treaty Bell DS Treaty Blank #1 | Blank #2 | Blank #3
Rep1 |Rep2| Rep3 | Rep1| Rep2 | Rep3 | Rep1 Rep 2 Rep 3

Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 8.04 1.17 | 0.67 0.43 1.03 0.58
Insects Animalia Annelida Clitellata Crassiclitellata Lumbricidae Lumbricus Lumbricus rubellus 0 0.66 | 0.27 0.11 0 0.15
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia Fridericia ratzeli 0 0 0 0.07 0.1 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0.64 0.76 0.32
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Fridericia 0 0 0 0.04 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Marionina 0 0.04 0 0.03 0 0.04
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae Mesenchytraeus 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0.13 | 0.34 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida Enchytraeidae 0 0 0.04 0 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0 0.04 0 0
Insects Animalia Annelida Clitellata Enchytraeida 0 0 0.04 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus 0 0.26 0 0 0 0
Insects Animalia Annelida Clitellata Haplotaxida Naididae 125 | 1.32 | 0.99 3.15 | 12.16 | 1.39
Insects Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus 0 0 0 0.08 0 0
Insects Animalia Annelida Clitellata 0.47 0.2 0.99 0.83 4.26 0.73
Insects Animalia Annelida Clitellata 0.16 | 0.87 [ 0.32 0.49 3.22 0.08
Insects Animalia | Arthropoda Arachnida Ixodida Ixodidae Ixodes 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Microgyniidae 0 0 0 0.06 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Parasitidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata Trachytidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Mesostigmata 0 0 0 0 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Eupodidae 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Arachnida Trombidiformes Rhagidiidae 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay
Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3
Insects Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia Daphnia dentifera 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0.07 | 0.03 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae There is lower support for this taxonomic identification as it is based 0 0 0.27 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0.05 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha Hypogastruridae Willemia There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Collembola Poduromorpha There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Collembola Symphypleona Dicyrtomidae Dicyrtoma Dicyrtoma maculosa 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Leptodiaptomus 0 0 0.46 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Aegialiidae Psammoporus Psammoporus lacustris 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Amphizoidae Amphizoa Amphizoa insolens 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion breve 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion planatum 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion platynoides 99.30 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Calathus Calathus advena 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Trechus Trechus chalybeus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dermestidae 0.09 0 0.28 | 0.03 | 0.15 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Agabus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes Sanfilippodytes compertus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae 2.8 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus phelpsi 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus varipilis 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Dalopius Dalopius suspectus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Selatosomus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Alfocalea 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Anthobium Anthobium reflexicolle 99.29 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Arpedium Arpedium brunnescens 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta Atheta terrestris 100.00 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0.42
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Bisnius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Deinopteroloma Deinopteroloma subcostatum 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Gnathusa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Liogluta 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia nimia 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia pallitarsis 100.00 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0
on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum consimile 100.00 0 0 0 0 0 0.17
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum rotundicolle 100.00 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia Daphnia dentifera

Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae

Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae

Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae

Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae

Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae

Insects Animalia | Arthropoda Collembola Poduromorpha Hypogastruridae Willemia

Insects Animalia | Arthropoda Collembola Poduromorpha

Insects Animalia | Arthropoda Collembola Symphypleona Dicyrtomidae Dicyrtoma Dicyrtoma maculosa

Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae

Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae

Insects Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Leptodiaptomus

Insects Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae

Insects Animalia | Arthropoda Hexanauplia Cyclopoida

Insects Animalia | Arthropoda Insecta Coleoptera Aegialiidae Psammoporus Psammoporus lacustris

Insects Animalia | Arthropoda Insecta Coleoptera Amphizoidae Amphizoa Ampbhizoa insolens

Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion breve

Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion planatum

Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion platynoides

Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Calathus Calathus advena

Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Trechus Trechus chalybeus

Insects Animalia | Arthropoda Insecta Coleoptera Dermestidae

Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Agabus

Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes Sanfilippodytes compertus

Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes

Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae

Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus phelpsi

Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus varipilis

Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Dalopius Dalopius suspectus

Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Selatosomus

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Alfocalea

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Anthobium Anthobium reflexicolle

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Arpedium Arpedium brunnescens

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Atheta Atheta terrestris

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Atheta

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Atheta

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Bisnius

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Deinopteroloma Deinopteroloma subcostatum

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Gnathusa

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Liogluta

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia nimia

Insects Animalia Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia pallitarsis

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum consimile

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum rotundicolle
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 N. Treaty US2
Rep1|Rep2|Rep 3| Rep1 |Rep2|Rep3|Rep1| Rep2 |Rep3| Rep1| Rep2 | Rep3 | Rep1|Rep2| Rep3 | Rep1 |Rep2| Rep 3

Insects Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia Daphnia dentifera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0.15 0 0 0 0.35 0 0 0 0 0.14 | 0.05 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0 0 0.37 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha Hypogastruridae Willemia 0 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Symphypleona Dicyrtomidae Dicyrtoma Dicyrtoma maculosa 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Leptodiaptomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Aegialiidae Psammoporus Psammoporus lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Amphizoidae Amphizoa Ampbhizoa insolens 0 0 0 0 0 0 0 0 0 0 0 0.18 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion breve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion planatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion platynoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Calathus Calathus advena 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Trechus Trechus chalybeus 0 0 0 0 0 0 0 0 0 0 0 0.09 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dermestidae 0 0 0 0 0 (0] 0 0.16 0 0.06 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Agabus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes Sanfilippodytes compertus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae 0 0 5 0 0 0 0 0 0 0 0 0.19 0 0 0.8
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus phelpsi 0 0.74 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus varipilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Dalopius Dalopius suspectus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Selatosomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Alfocalea 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 1.0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Anthobium Anthobium reflexicolle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Arpedium Arpedium brunnescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta Atheta terrestris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Bisnius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Deinopteroloma Deinopteroloma subcostatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Gnathusa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Liogluta 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia nimia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia pallitarsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum consimile 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum rotundicolle 0 0 0 0 0 0 0 0 0 0.16 0.1 0.52 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species N. Treaty US1 N. Treaty DS Treaty US Treaty US N. Treaty | Treaty US Todedada Treaty DS
Rep1| Rep2 | Rep3 | Rep1| Rep2 | Rep3 | Rep1| Rep2 |Rep3|Rep1| Rep2 [Rep3| Rep1|Rep2| Rep3 [Rep1| Rep2 | Rep 3

Insects Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia Daphnia dentifera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.23 0 0.28
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0 0 0 0 0 0.38 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha Hypogastruridae Willemia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0
Insects Animalia | Arthropoda Collembola Symphypleona Dicyrtomidae Dicyrtoma Dicyrtoma maculosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Leptodiaptomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida 0.35 0 0 0 0 0 0 0 0 0 0 0 0 0 2.86 0 1.4
Insects Animalia | Arthropoda Insecta Coleoptera Aegialiidae Psammoporus Psammoporus lacustris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.23 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Amphizoidae Amphizoa Ampbhizoa insolens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion breve 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion planatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion platynoides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Calathus Calathus advena 0 0 0 0 0 0 0 0 0.06 0 0 0 0.11 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Trechus Trechus chalybeus 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dermestidae 0 0 0 0 0 0 0 0 0 0.05 0 0.54 | 0.05 | 0.03 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Agabus 0 0 0 0 0 0 0 0 0 0 0 0 0.83 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes Sanfilippodytes compertus 0 0.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae 0.51 0.13 0 0.09 0 0.64 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus phelpsi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus varipilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Dalopius Dalopius suspectus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Selatosomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Alfocalea 0 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 1.93 0.9
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Anthobium Anthobium reflexicolle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Arpedium Arpedium brunnescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta Atheta terrestris 0 0 0 0.15 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0.41 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Bisnius 0 0 0 0 0.78 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Deinopteroloma Deinopteroloma subcostatum 0 0 0 0 0 0 0 0 1.03 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Gnathusa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Liogluta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.34 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia nimia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.13 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia pallitarsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum consimile 0 0 0 0.16 0 0 0 0 0 0 0 0 0.28 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum rotundicolle 0 0.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Bell US Treaty Bell DS Treaty Blank #1 | Blank #2 | Blank #3
Rep1 |Rep2| Rep3 | Rep1| Rep2 | Rep3 | Rep1 Rep 2 Rep 3

Insects Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia Daphnia dentifera 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Isotomidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Entomobryomorpha Tomoceridae 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha Hypogastruridae Willemia 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Poduromorpha 0 0 0 0 0 0
Insects Animalia | Arthropoda Collembola Symphypleona Dicyrtomidae Dicyrtoma Dicyrtoma maculosa 0 0 0.03 0 0 0.11
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0.11 0.18 0 0 0
Insects Animalia | Arthropoda Diplopoda Chordeumatida Cleidogonidae 0 0 0 0 0 0.03
Insects Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Leptodiaptomus 0 0 0 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae 0 0 0.39 0 0 0
Insects Animalia | Arthropoda Hexanauplia Cyclopoida 0 0 0 46 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Aegialiidae Psammoporus Psammoporus lacustris 0 0.17 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Amphizoidae Amphizoa Ampbhizoa insolens 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion breve 0 0 0.04 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion planatum 0 0 0 0 0 0.04
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Bembidion Bembidion platynoides 0 0 0 0 0 0.19
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Calathus Calathus advena 0 0 0 0.17 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Carabidae Trechus Trechus chalybeus 0 0.07 0 0.13 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dermestidae 0 0 0 0 0.42 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Agabus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes Sanfilippodytes compertus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae Sanfilippodytes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Dytiscidae 0 0 0 1.05 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus phelpsi 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Ampedus Ampedus varipilis 0 0 0 0 0 3.1
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Dalopius Dalopius suspectus 0 0.92 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Elateridae Selatosomus 0 0 0.58 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Alfocalea 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Anthobium Anthobium reflexicolle 0 0 0 .07 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Arpedium Arpedium brunnescens 0 0.07 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta Atheta terrestris 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Atheta 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Bisnius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Deinopteroloma Deinopteroloma subcostatum 0 0 0 27 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Gnathusa 0 0 0.12 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Liogluta 0 0 0.07 0.15 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia nimia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Neothetalia Neothetalia pallitarsis 0 0 0 0.06 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum consimile 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Olophrum Olophrum rotundicolle 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay
Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Orobanus There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus fusconiger 99.30 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus houkae 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius pediculus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius velox 100.00 0 0 0 0 0 0.78
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Stictalia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Tachinus Tachinus frigidus 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Unamis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0.47 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0.27

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza Phytomyza ilicicola 98.59 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Alliopsis 0.38 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila hucketti 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila spinidens 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia Delia florilega 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Eutrichota Eutrichota parafacialis 100.00 1.01 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Paregle 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0.81 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyzidae Anthomyza Anthomyza vockerothi 100.00 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio Bibio xanthopus 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 100.00 0 2.19 0 0.23 | 1.21 | 0.49
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Blephariceridae Blepharicera There is lower support for this taxonomic identification as it is based 0 0 0 0 0.07 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Bolitophilidae Bolitophila 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Brachypogon 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 1.42
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Palpomyia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Orobanus

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus fusconiger

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus houkae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius pediculus

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius velox

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Stictalia

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Tachinus Tachinus frigidus

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Unamis

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae

Insects Animalia | Arthropoda Insecta Coleoptera

Insects Animalia | Arthropoda Insecta Coleoptera

Insects Animalia | Arthropoda Insecta Coleoptera

Insects Animalia | Arthropoda Insecta Coleoptera

Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza Phytomyza ilicicola

Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza

Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza

Insects Animalia | Arthropoda Insecta Diptera Agromyzidae

Insects Animalia | Arthropoda Insecta Diptera Agromyzidae

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Alliopsis

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila hucketti

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila spinidens

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia Delia florilega

Insects Animalia Arthropoda Insecta Diptera Anthomyiidae Delia

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Eutrichota Eutrichota parafacialis

Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Paregle

Insects Animalia Arthropoda Insecta Diptera Anthomyiidae

Insects Animalia Arthropoda Insecta Diptera Anthomyiidae

Insects Animalia Arthropoda Insecta Diptera Anthomyiidae

Insects Animalia | Arthropoda Insecta Diptera Anthomyzidae Anthomyza Anthomyza vockerothi

Insects Animalia Arthropoda Insecta Diptera Bibionidae Bibio Bibio xanthopus

Insects Animalia Arthropoda Insecta Diptera Bibionidae Bibio

Insects Animalia Arthropoda Insecta Diptera Bibionidae Bibio

Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis

Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis

Insects Animalia Arthropoda Insecta Diptera Bibionidae Dilophus

Insects Animalia Arthropoda Insecta Diptera Blephariceridae Blepharicera

Insects Animalia Arthropoda Insecta Diptera Bolitophilidae Bolitophila

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Brachypogon

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Palpomyia

Insects Animalia Arthropoda Insecta Diptera Ceratopogonidae
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 N. Treaty US2
Rep1|Rep2|Rep 3| Rep1 |Rep2|Rep3|Rep1| Rep2 |Rep3| Rep1| Rep2 | Rep3 | Rep1|Rep2| Rep3 | Rep1 |Rep2| Rep 3
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Orobanus 0 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus fusconiger 0 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus houkae 0 0 0.66 0 0 0 0 0 0 0 0 0 0.51 0 0.3
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius pediculus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius velox 0 0 0.03 | 0.12 | 0.07 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Stictalia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Tachinus Tachinus frigidus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Unamis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 6.43 0.56 0 0 0.16 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0.15 | 0.08 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza Phytomyza ilicicola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0 0 0 0 0 0.32 | 0.06 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Alliopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila hucketti 0 0 0 0 0.05 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila spinidens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila 0 0 0 0.4 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia Delia florilega 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Eutrichota Eutrichota parafacialis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Paregle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0 0 0 0 0 0 0.28 0 0 0.73
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0.14 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyzidae Anthomyza Anthomyza vockerothi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio Bibio xanthopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0 0 0 0.21 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0.03 0 0.06 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0.0 0.12 [ 0.13 | 0.75 | 0.36 0 0 0 0 0.15 | 1.29 | 047 0.14 | 0.05 | 0.35
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus 0 0.47 | 0.23 0 0 0 0 0 0 0 0 0 0 0.88 | 0.45
Insects Animalia | Arthropoda Insecta Diptera Blephariceridae Blepharicera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bolitophilidae Bolitophila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Brachypogon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 1.25 | 0.33 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0.23 | 0.71 0 0 0 0 0 0.93 0 0 0 0 0.29
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Palpomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.9
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species N. Treaty US1 N. Treaty DS Treaty US Treaty US N. Treaty | Treaty US Todedada Treaty DS
Rep1| Rep2 | Rep3 | Rep1| Rep2 | Rep3 | Rep1| Rep2 |Rep3|Rep1| Rep2 [Rep3| Rep1|Rep2| Rep3 [Rep1| Rep2 | Rep 3

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Orobanus 0 0 0 0 0 0 0 0 0.97 0 0.86 0 0 0 0 0 3.58
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus fusconiger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus houkae 0.74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius pediculus 0 0 0 0 0 0 0 0 0.47 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius velox 0.03 0 0.06 0 0 0 0 0 0 0 0.04 0 0.7 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Stictalia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Tachinus Tachinus frigidus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Unamis 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 1.66 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.09 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0.41 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza Phytomyza ilicicola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0 0 0 0 0.41 0.06 0 0 0 1.26 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 0 0 0 0 0.29 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Alliopsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila hucketti 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila spinidens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.9 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia Delia florilega 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Eutrichota Eutrichota parafacialis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Paregle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyzidae Anthomyza Anthomyza vockerothi 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio Bibio xanthopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0.14 0.87 0.16 0.3 0 0.17 0.32 0.6 0 0.31 0 0 0.35 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0.04 0 0 0.11 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus 0.21 2.19 0 0 0 0 0 0 0 0 0 0 0 0 3.83 0 0
Insects Animalia | Arthropoda Insecta Diptera Blephariceridae Blepharicera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bolitophilidae Bolitophila 0 0 0 0 0 0 0 0 0.07 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Brachypogon 0 0 0 0 0 0 0 0 0 9.68 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0.28 0 0 0 0 0 0 2.13 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0 0 0 0 0.93 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0.24 0 0 0 0.21 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Palpomyia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.1
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Bell US Treaty Bell DS Treaty Blank #1 | Blank #2 | Blank #3
Rep1 |Rep2| Rep3 | Rep1| Rep2 | Rep3 | Rep1 Rep 2 Rep 3

Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Orobanus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus fusconiger 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus Phlaeopterus houkae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Phlaeopterus 0 0 0 0 2.53 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius pediculus 0 0 0.03 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius Quedius velox 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Quedius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Stictalia 9.46 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Tachinus Tachinus frigidus 0 0 0 0 0 0.36
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae Unamis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 1.05 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0.5 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera Staphylinidae 0 0 0 0.03 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0.13
Insects Animalia | Arthropoda Insecta Coleoptera 0 0 0 0 0 0.07
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza Phytomyza ilicicola 0 0.8 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0.16 0.05 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae Phytomyza 0 0 0.08 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0 0 0 0 1.97 0
Insects Animalia | Arthropoda Insecta Diptera Agromyzidae 0.21 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Alliopsis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila hucketti 0 0 0.05 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila Botanophila spinidens 0 0 0 0 4.21 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Botanophila 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia Delia florilega 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Delia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Eutrichota Eutrichota parafacialis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae Paregle 0 0 0.05 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyiidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Anthomyzidae Anthomyza Anthomyza vockerothi 0 0 0.06 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio Bibio xanthopus 0 0.22 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0.11 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Bibio 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0 0.91 0.22 0.58 2.92 0.21
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus Dilophus tibialis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bibionidae Dilophus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Blephariceridae Blepharicera 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Bolitophilidae Bolitophila 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Brachypogon 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 1.43 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Forcipomyia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae Palpomyia 0 0 1.06 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0.76
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay
Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Chaoborus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Mochlonyx 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Ablabesmyia Ablabesmyia monilis 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Acricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Bilyjomyia Bilyjomyia algens 99.30 0 0 0 0 0.07 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Brillia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0 0 0 0 0.26
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0.13 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus atrella 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus bifurcatus 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus maturus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cladotanytarsus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Conchapelopia Conchapelopia pallens 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0.5 0 0 0 0.3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus Cricotopus sylvestris 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 4.85 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0.17 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 1.55 | 0.55 | 1.09 [ 0.64 0 1.22
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 3.06 0 0.2 0 0.27
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa There is lower support for this taxonomic identification as it is based 0 4.34 0 0.34 | 1.95 | 6.86

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0.04 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes Dicrotendipes modestus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius Diplocladius cultriger 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella Eukiefferiella claripennis 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0.23 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0 0 0 0 0.23
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0.12 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0.06 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 1.03 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae

Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Chaoborus

Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Mochlonyx

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Ablabesmyia Ablabesmyia monilis

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Acricotopus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Bilyjomyia Bilyjomyia algens

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Brillia

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus atrella

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus bifurcatus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus maturus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cladotanytarsus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Conchapelopia Conchapelopia pallens

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura

Insects Animalia Arthropoda Insecta Diptera Chironomidae Corynoneura

Insects Animalia Arthropoda Insecta Diptera Chironomidae Corynoneura

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus Cricotopus sylvestris

Insects Animalia Arthropoda Insecta Diptera Chironomidae Cricotopus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Cricotopus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Cricotopus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Cricotopus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Cricotopus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia Arthropoda Insecta Diptera Chironomidae Diamesa

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes Dicrotendipes modestus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius Diplocladius cultriger

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Eukiefferiella Eukiefferiella claripennis

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 N. Treaty US2
Rep1|Rep2|Rep 3| Rep1 |Rep2|Rep3|Rep1| Rep2 |Rep3| Rep1| Rep2 | Rep3 | Rep1|Rep2| Rep3 | Rep1 |Rep2| Rep 3
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0.16 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0.03 0 0 0 0.03
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.84
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0.31 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0.08 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Chaoborus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Mochlonyx 0 0 0 0.06 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Ablabesmyia Ablabesmyia monilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Acricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Bilyjomyia Bilyjomyia algens 0 0.15 0 0 0 0 0 0 0 0.17 | 0.33 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Brillia 0 0 0 0 0 0 0 0 0.45 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0.31 | 0.38 0 0 0 0 0.45 0 0 0 0 0 0.79 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0 0.04 0 0 0 0 0.33 0.32 059 | 0.94 | 11 0.48 | 0.53 | 3.32
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus atrella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus bifurcatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus maturus 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0.1
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cladotanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Conchapelopia Conchapelopia pallens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0.64 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0.14 0 0 0 0 0 0 0 0.08 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus Cricotopus sylvestris 0 0 0 0 0 0 0 0 0 0 0 0 0.14 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0.44 | 1.85 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0.22 0 0.09 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0.36 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 1.02 | 732 | 266 | 3.59 | 3.22 [ 0.04 3.7 3.03 0.09 0 0 0 0.07 0 0.07
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0.05 0 2.98 | 3.31 0.91 0 0 0 0 10.78 | 8.46 | 7.12 3.57 | 1.96 | 6.06
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 1.02 | 048 | 0.23 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 1.15 0 212 0 0 0 0 0 0.69 | 0.29 0 0.45 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0.51 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.09
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0 0 0 0 0.35 | 0.59 0 0.36 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0.09 | 0.05 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes Dicrotendipes modestus 0 0 0 0 0.19 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius Diplocladius cultriger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0.11 0 0 0 4.55 1.84 | 1269 | 0.56 | 0.11 0 0.44 | 0.18 | 0.64
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella Eukiefferiella claripennis 0 0 0 0 0.86 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 1.32 | 0.15 | 0.54 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0.15 | 0.17 | 0.72 | 0.27 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0.1 0 0.16 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0.84 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0.04 0 0 0 0 0 0.09 | 0.04 0 0 0.25
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0.05 0 0 0 0.07 0.08 0.1 0 0.04 | 0.03 0.31 0 0.3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0.03 0 0 0 0 0 0 0.63 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0.03 0 0.39 0 0 0 0 0 0 0 0 0.31 0.56 0.2 2.45
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0 3.44 0 2.68 1.76 0 0.45 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0.36 0 0 0 0 0 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species N. Treaty US1 N. Treaty DS Treaty US Treaty US N. Treaty | Treaty US Todedada Treaty DS
Rep1| Rep2 | Rep3 | Rep1| Rep2 | Rep3 | Rep1| Rep2 |Rep3|Rep1| Rep2 [Rep3| Rep1|Rep2| Rep3 [Rep1| Rep2 | Rep 3
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0.04 0 0 0 0 0 0 0 0 0 1.09 0 0 0.1 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.34 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Chaoborus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.14 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Mochlonyx 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Ablabesmyia Ablabesmyia monilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.19 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Acricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Bilyjomyia Bilyjomyia algens 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Brillia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0.32 0 0 0.12 0 0 2.34 | 32.14 1.25 1.23 | 0.84 0 0 0.57 1.15 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 6.12 1.91
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus atrella 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.1 0.22 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus bifurcatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus maturus 0.04 0 0 0 0 0 0 0 0 0.25 | 0.09 0 0 0.09 0 0.04 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cladotanytarsus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Conchapelopia Conchapelopia pallens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0.13 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0.08 0 0.16 0 0 0 0 0 0.98 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0.12 0 0 0.17 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus Cricotopus sylvestris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0.18 0 0 13.36 | 11.35
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.26 | 0.81 3.42
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0.28 0 0 0.05 | 0.28 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0 0 0 0 0 0.18 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 2.66 0.25 0.21 0.1 0 0.14 0.8 0.66 0 0 0.88 0 0.22 0 0.11 0.26 0.05
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 2.86 4.15 0.59 2.44 0 2.13 0 0 0 0 0 0 6.86 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0.46 0.21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 1.24 0 0 0 0 0 0 0 0 0 0 0.25 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0.59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0.03 0 0 0 0.3 0 0 0 0 0 0.24 0.07
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0.51 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes Dicrotendipes modestus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius Diplocladius cultriger 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0.09 0.35 0 0 0 0.04 0 0 0 0 0 0 0.04 0 0.36 | 0.93 2.87
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.54 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella Eukiefferiella claripennis 0 0 0 0 0 1.15 0 0 0 0 0 0 0.75 | 0.36 0 0 0.24
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0.16 0 0 0 0 0 0 0 0.14 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0.18 0 0 0 0 0 0 0 0.12 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0.17 0 0 0 0 0 0 0 0 0 0.35 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 3.71 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0.06 0.08 0 0.07 0 0.11 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0.36 1.11 0.45 1.18 0.66 0.07 0 0 0 0 1.68 0 0 3.1 3.81 0.34 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0.14 0.43 0 0 0 0 0 0 0 0 0 0 0.36 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0.57 0 0 0 0 0 0 0 0 0 0 0.48 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Bell US Treaty Bell DS Treaty Blank #1 | Blank #2 | Blank #3
Rep1 |Rep2| Rep3 | Rep1| Rep2 | Rep3 | Rep1 Rep 2 Rep 3

Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 1.49 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0.14 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0.08 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Ceratopogonidae 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Chaoborus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chaoboridae Mochlonyx 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Ablabesmyia Ablabesmyia monilis 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Acricotopus 0 0 0.04 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Bilyjomyia Bilyjomyia algens 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Brillia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0.41 0.07 0.43 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chaetocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus atrella 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus bifurcatus 0 0 0 0 0 0.77
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus Chironomus maturus 0 0 0 0 0.12 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0.92 | 0.42 0.94 0 0.12
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Chironomus 0 0.28 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cladotanytarsus 0 0 0 0 0 0.77
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Conchapelopia Conchapelopia pallens 0 0.44 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0.05 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Corynoneura 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus Cricotopus sylvestris 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0.08 0 0.22 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Cricotopus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 1.22 | 0.63 0.17 0 2.16
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0.27 | 0.46 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 1.72 | 0.92 0.88 1.96 0.75
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0.2 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0.03 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0.55 | 0.04 0 0 0 0.39
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0.03 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diamesa 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes Dicrotendipes modestus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Dicrotendipes 0 0 0 0.03 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius Diplocladius cultriger 0 0 0 0 0 0.09
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Diplocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella Eukiefferiella claripennis 0 0 0 0 2.61 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0 0 0 0 0.2
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0 0 0 0 0.18
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Eukiefferiella 0 0 0.1 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 6.37 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Gymnometriocnemus 0 0 0 0 0 0.04
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 1.12 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 1.12 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay

Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus Hydrobaenus fusistylus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0.27 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,
and/or limited geographic occurrence records for the taxon.

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Kiefferulus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0.08 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0.07
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes Limnophyes pumilio 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0.06 0 0 0.96
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 (0] 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus Metriocnemus eurynotus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 2.33 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0.73
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microchironomus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra lacustris 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra logani 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra recurvata 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 1.34 0.1 0 0.13 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0.5
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.04 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.36 0 0 0 0.94
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0.21 | 0.38
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 3.24 0 0 0 0 0.22
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 4.43 0 0 0.17 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0.47 | 0.36
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0.49
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0.88 | 0.42
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microtendipes 0 0 0 0 0.06 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 1.22 | 0.56 0 0.1 0.33
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 2.44 0 0 0 2.56
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0.04 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0.22 | 0.21 | 0.13
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0.15 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus Hydrobaenus fusistylus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Kiefferulus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes Limnophyes pumilio

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus Metriocnemus eurynotus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Metriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Microchironomus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra lacustris

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra logani

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra recurvata

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microtendipes

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Orthocladius
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Sulphurets DS Teigen US Teigen DS S. Teigen US2 S. Teigen US1 N. Treaty US2
Rep1|Rep2|Rep 3| Rep1 |Rep2|Rep3|Rep1| Rep2 |Rep3| Rep1| Rep2 | Rep3 | Rep1|Rep2| Rep3 | Rep1 |Rep2| Rep 3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus Hydrobaenus fusistylus 0 0 0 0 0 0 0.82 3.71 7.84 0.04 0 0 217 | 1.36 1.29
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 2.16 | 1.15 0 0.1 0 11.95 | 3.17 8.16 049 [ 115 | 0.74 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0.25 0 0 0 0 6.87 2.82 1.18 0.05 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0 0 1.68 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Kiefferulus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0 0 0 0 0.38 | 0.21 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes Limnophyes pumilio 0 0 0.06 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0.04 | 0.24 | 0.34 | 0.09 | 0.56 0 0 0 1.58 0.35 0 0 0 0.86 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0.06 0 0 0 0 0 0 0 8.8 0 0.64 0 0 0 0.38
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0.17 0 0 0 0 0 1.05 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0.38 0 0 0 0 0 0.22
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0.08 0 0 0 0 0 0 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus Metriocnemus eurynotus 0 0.17 0 0 0.38 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0.08 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0.04 0 0 0.13 0 0.33 0 0 0 0.51 0.4 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0.32 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microchironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra lacustris 0 0 0.39 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra logani 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0 0 0.06 0 0 0 0 0 0.06 0 0.35 0 0 0.14
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra recurvata 0 0 0 0 0 0 0 0 0 0 0 0 0.45 | 0.07 1.24
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.8 0 0 0 0.86 0 0 0 0.66 2.89 | 0.13 1.03
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.17 | 0.09 | 0.46 0 0 0.93 4.32 0.51 0.12 1.17 | 0.54 0 0.12 | 0.06
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.36 | 4.11 0.06 0 4.45 0.14 5.77 4.86 | 0.34 | 8.88 0 2.34 0.3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.22 0 0.13 0 0 0 0 0 0.14 0 0 0 0.22
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 6.64 0.28 0.18 0 0 0 0 0 0.13
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.25 | 0.38 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.22 0 0 0 0 0 0 0 0 0 0.18 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.13 | 0.52 0 0 0 0 0 2.09 0 1.17 1.91 1.08 | 0.27
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 1.88 0 0 0 2.61 0 0.38
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.04 | 0.46 | 0.98 0 0 0 0 0 0 0.35 0 0 1.59 | 0.97 1.16
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.05 | 0.37 0 0 0.3 0.76 1.93 0.96 | 0.73 | 0.08 0 0.26 | 0.06
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.2 0 0 0 0 0 0 0 0 0 0.05 | 0.07 1.16
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0.76 | 0.17 | 0.09
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0.16 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0.89 0 0 0 0 0 0.22 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microtendipes 0 0.37 | 0.07 | 0.1 0 0 0 0 0 0 0 0.1 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 8.1 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0.04 | 0.2 | 0.34 0.1 (0] 0 0 0 0.17 | 0.24 | 0.07 0.24 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 1.57 | 0.87 | 1.41 0.54 0 0.14 0 0 0.21 0 0 0 0 0.29
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0.04 | 058 | 0.71 | 0.58 | 0.62 0 0 0 0 0 0.2 0.21 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0.39 0 0.05
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species N. Treaty US1 N. Treaty DS Treaty US Treaty US N. Treaty | Treaty US Todedada Treaty DS
Rep1| Rep2 | Rep3 | Rep1| Rep2 | Rep3 | Rep1| Rep2 |Rep3|Rep1| Rep2 [Rep3| Rep1|Rep2| Rep3 [Rep1| Rep2 | Rep 3
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus Hydrobaenus fusistylus 0 0.53 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 1.19 0 0 0 0 0 0 3.98 0 0 0 0.14 | 0.28 0 0.38 | 0.46 0.04
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Kiefferulus 0 0 0 0 0 0.07 0 0 0 0 0 0 0 0 0.42 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0.04 0 0 0 0 0 0 0 0 0 0 3.21 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0 0 0 0 0 0 0 0 0.07 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes Limnophyes pumilio 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.22 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0.36 0.6 0.13 0.41 0.12 0.34 1.37 0 0 0 0.59 | 80.24 | 4.72 | 13.11 0 7.72 2.02
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0.54 1.16 0 0 0 0 0 3.08 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0.11 0.03 0.64 0.51 0.88 0 0 0 0 0.43 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0.07 0 0.05 0.15 0 0 0 0 0 0.03 | 0.21 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus Metriocnemus eurynotus 0 0 0 0.16 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0.79 0.03 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0.14 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0.03 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microchironomus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra lacustris 0.36 0 0 0.18 0.79 0 0 0 0 0.34 0 0 0 0 0 0.85 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra logani 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0 0 0.07 0 0 0 0 0 0 0 0 0 0 0 0 2.01
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0 0 0 0 0 0 0 0 0 0.09 0 0 0 0 0.11 0.35
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra recurvata 0 0 0.05 0.88 0.75 0 0 0 0 0 0 0 0 0 1.83 | 1.06 0.93
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.36 0 0.72 0 0 0 0 0.39 0 0.05 | 2.79 1.09 | 4.45 1.01
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.08 3.33 0.15 0.53 0 0.62 0 0 4.78 | 0.51 0 0 256 | 449 | 043 | 0.13 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.38 0 0.3 0.43 0 0.9 0 0 0 0 3.96 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.18 0 0 0.03 1.11 0.88 0 0 0 0 0 0 0 0 6.12 | 217 2.55
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.86 0 0 0 0 0 0 0 0 0 0 0 0 0.08 | 0.64 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.36 0 0 0.27 0.37 0.05 0.57 0.92 0.15 | 0.05 | 0.36 0 0 0 0 1.55 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 1.35 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0.41 0 1.1 0.57 | 1.37 143 | 0.23 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.83 0.29 0.2 0 0.03 0.32 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.04 0.2 0 0.07 0 0.22 0 0.14 0 0 0 0 0 0.04 | 0.52 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.19 0 0.09 0.04 0.23 0.2 0 0.21 0.77 0 0 0 0.37 0 0 0.06 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.09 0.08 0 0 0.04 0 0 0 0 0.29 0 0 1.46 0 0.53 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0.09 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0.09 0.04 0 0 0 0 0 0 1.21 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.28 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microtendipes 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0.21 0 0 0 0 0 0 0 0 0 0.19 2.52
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0.2 0 0 0.07 0 0.17 0 0 0.19 | 0.22 | 0.04 0 0.11 0.06 0 0.04 1.38
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0.89 0.62 0 0 0 0 0 0 0 0 0 0 0 0 1.3 0.91 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0.74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Bell US Treaty Bell DS Treaty Blank #1 | Blank #2 | Blank #3
Rep1 |Rep2| Rep3 | Rep1| Rep2 | Rep3 | Rep1 Rep 2 Rep 3

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Heterotrissocladius 0 0 0.05 0.07 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus Hydrobaenus fusistylus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0.45 | 053 | 0.21 0 0 0.12
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0.46 | 0.27 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Hydrobaenus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Kiefferulus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0.36 0 0 0 0.05
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Krenopelopia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes Limnophyes pumilio 0 0.08 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 1.05 | 0.26 | 0.69 1.48 0.54 0.07
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0.06 0 0.2
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0.1 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0.09
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Limnophyes 0 0 0 0 0 0.03
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus Metriocnemus eurynotus 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 1.9 0.17 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0.72 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0.64 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Metriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microchironomus 0 1.49 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra lacustris 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra logani 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0.5 0 0 0 0.1
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra polita 0 0 0 0.03 0 0.04
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra Micropsectra recurvata 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.6 0 0.05 0 1.39
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.87 0.4 0.41 0.39 2.16 0.18
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.3 0 0.61
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0.07 | 0.07 0.09 0 0.27
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0.14
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.12 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.52 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.09 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.08 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0.06 | 0.11 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0.24 0 0.12
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0.09
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Micropsectra 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Microtendipes 0 0 0.09 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 2.75 0 0.49 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0.04 | 0.37 | 0.27 0.47 0.21 0.35
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 1.21 0.84 1.34 0 2.32
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0.06 0.04 0 0.13
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0.87
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0.54 0 0 0 0.1
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 1.13 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0.03 0.49 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0.26 | 0.03 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0.22 | 0.04 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0.15 0 0 0
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Appendix D1: eDNA Metabarcoding Results from Samples Run against the Insects Primer, June 2022

Primer Kingdom Phylum Class Order Family Genus Species Similarity Comments Unuk US Eskay Unuk DS Eskay
Rep1 |Rep2| Rep3 |Rep 1| Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0.12
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0.05
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Pagastia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paracladopelma 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 1.61 0.95 0 0 0 1.03
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paraphaenocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paraphaenocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paratanytarsus Paratanytarsus austriacus 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paratanytarsus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paratanytarsus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parochlus Parochlus kiefferi 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parorthocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Polypedilum 0 0 2.54 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius Procladius denticulatus 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius 0 0.23 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius Psectrocladius barbimanus 100.00 0 0 0 0 0.22 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius Psectrocladius obvius 100.00 0 0.08 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrotanypus Psectrotanypus dyari 100.00 There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psilometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psilometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psilometriocnemus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Radotanypus Radotanypus florens 98.59 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Rheocricotopus Rheocricotopus robacki 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Rheocricotopus There is lower support for this taxonomic identification as it is based 0 0 0 0 0 0

on fewer than three matches to sequences in the reference database,

and/or limited geographic occurrence records for the taxon.
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0.95 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Smittia 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Stempellinella 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Stempellinella 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Stempellinella 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Stictochironomus 0 0 0 0 0.07 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus Tanytarsus anderseni 99.30 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus Tanytarsus anderseni 98.59 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus Tanytarsus heliomesonyctios 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus Tanytarsus miriforceps 100.00 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus 0 0 0 0 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus 0 0 0 0.05 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus 0 0 0 0.14 0 0
Insects Animalia | Arthropoda Insecta Diptera Chironomidae Tanytarsus 0 0 0 0 0 0
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Primer Kingdom Phylum Class Order Family Genus Species Unuk US of S. Unuk | Unuk DS of S. Unuk Unuk Border Mitchell Sulphurets Lake Outlet Sulphurets US
Rep1|Rep2| Rep3 |Rep1|Rep 2| Rep3 |Rep1|Rep2|Rep3|Rep1|Rep2|Rep 3| Rep1 Rep2 | Rep3 |Rep1|Rep 2| Rep 3

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Orthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Pagastia

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paracladopelma

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parametriocnemus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Paraphaenocladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Paraphaenocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Paratanytarsus Paratanytarsus austriacus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Paratanytarsus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Paratanytarsus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parochlus Parochlus kiefferi

Insects Animalia Arthropoda Insecta Diptera Chironomidae Parorthocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Polypedilum

Insects Animalia Arthropoda Insecta Diptera Chironomidae Procladius Procladius denticulatus

Insects Animalia Arthropoda Insecta Diptera Chironomidae Procladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Procladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Procladius

Insects Animalia Arthropoda Insecta Diptera Chironomidae Procladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Procladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius Psectrocladius barbimanus

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius Psectrocladius obvius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrocladius

Insects Animalia | Arthropoda Insecta Diptera Chironomidae Psectrotanypus Psectrotanypus dyari

Insects Animalia | Arthropoda Insecta 