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Non-technical summary
Plastic contamination of rivers and oceans has gained widespread media and public attention
recently, particularly in Europe as a result of various high-profile television programmes. The United
Nations Environment Programme estimates that around 13 million tonnes of plastic waste enters the
world’s oceans annually. The impact of macroplastic on marine ecosystems is widely known, the most
obvious examples being fatalities through ingestion and entanglement. There is much less
understanding about the impact of microplastics in the marine environment, and less still about its
distribution. The source of much of the microplastic in the ocean is, perhaps unsurprisingly, from
rivers.
Much research is ongoing into the presence of plastic in rivers that are affected by urbanisation and
industry. Even in these locations, there are very limited data. For rivers that are, or at least should be,
unaffected by urbanisation and industry, there are virtually no data so far.
The aim of this research is to determine whether plastic contamination can be detected in a remote
wilderness location with minimal anthropogenic interference. The Wind, Peel and Mackenzie river
systems in the Yukon and Northwest Territories, Canada was selected as an exemplar of this type of
environment.
Samples were collected at multiple locations during an expedition undertaken in July 2018. Samples
were analysed for the presence of microplastic contamination (pieces less than 5 mm in size). A
record was also made of macroplastic contamination (pieces greater than 5 mm).
The results showed that with reasonable confidence observable microplastic contamination is present
within the rivers of the Wind, Peel and Mackenzie drainage basins.
Further, more sophisticated, sampling and analysis is required to confirm the results and remove
some of the possible sources of error in the data.
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1.

Introduction

1.1.

Background to the research
Plastic contamination of river and marine environments has gained widespread media and
public attention recently, particularly in Europe as a result of high-profile television programmes
(Blue Planet II, Oceans of Wonder, 2017). The United Nations Environment Programme
estimates that around 13 million tonnes of plastic waste reaches the world’s oceans annually
(UNEP, 2018). The impact of plastic debris on marine ecosystems is widely known, the most
obvious examples being fatalities through ingestion and entanglement (Shomura & Yoshida,
1985), (Laist, 1997). There is significantly less known about the impact of microplastics on the
marine ecosystem, and even less data is available on the distribution of microplastics. The
source of much of the microplastic in the ocean is, perhaps unsurprisingly, from rivers.
The need for more field data on plastics in river environments has been identified and it has
been suggested that the focus should be on the most polluted rivers (Blettler, et al., 2018). But,
the effect of this is that that there are limited data from remote rural areas and studies have
been focused in river systems with direct anthropogenic impacts (Cera, et al., 2020).
Accessibility is a key constraint in terms of the choice of sampling sites, but also industrialised
and urbanised catchment systems are often considered to be the primary source of plastic
pollution.
Hence, the aim of this research is to determine whether plastic contamination can be detected
in a remote wilderness location with minimal anthropogenic interference. The Wind, Peel and
Mackenzie river systems (Figure 1) was selected as an exemplar of this environment with over
25% of the Peel basin being designated as a Wilderness area and over 55% of the basin being
permanently protected as Special Management areas (Peel Watershed Planning Commission,
2011).
Figure 1

1

Expedition overview map1

Map data: Google Earth, Landsat/Copernicus
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1.2.

The Wind, Peel and Mackenzie River system
The Mackenzie River, or Deh-Cho, is the longest river system in Canada and drains an area of
1,805,200 km2, around 20% of Canada. The river flows from the Great Slave Lake in the
Northwest Territories to the Arctic Ocean. A large delta has formed at the mouth of the river. On
the southern edge of that delta, the Peel River, or Teetl'it Gwinjik, flows into one of the channels
of the Mackenzie. The Peel rises in the Ogilvie Mountains in Central Yukon and drains and
area of 73,600 km2. The Wind River is one of many tributaries of the Peel River. The full extent
of the Mackenzie River drainage basin is shown in Figure 2. The total population in the
Mackenzie drainage basin was around 400,000 in 2001 (Wikipedia, 2020) meaning that the
population density is very low and minimal anthropogenic impact. The total permanent
population in the Peel drainage basin is likely to be less than 1000.
Figure 2

Mackenzie River drainage basin

Protection of the Peel River and its drainage basin have been the subject of legal debate for
many years, culminating in the signing of the Peel Watershed Regional Land Use Plan in 2019.
It is beyond the scope of this report to go into detail regarding this plan and much additional
information can be found on protectpeel.ca. It was because of this ongoing legal debate that we
were initially interested in the Peel as well it being perhaps one of the last remaining almost
entirely truly wilderness river systems.
1.3.

Plastic contamination
It is perhaps useful to start by including two definitions which will be used throughout this
report: microplastic and macroplastic.
Microplastic
Microplastic particles are plastic particles smaller than 5.0 mm in size (Arthur, et al., 2009).
There are two main types of microplastic particles:

2

Analysis of microplastic in a wilderness river system – Final report

1. Primary microplastics are manufactured raw materials such as plastic pellets (nurdles)
which are used in the manufacture of larger plastic items and microbeads which are
commonly (although less so these days) used in the pharmaceutical industry.
Examples of primary microplastics are shown in Figure 3.
2. Secondary microplastic particles are generated by the breakdown of larger
macroplastic items either by mechanical abrasion, chemical weathering (such as that
induced by interaction with UV light) or biological degradation. One example of this is
the particles generated from the wear of vehicle tyres.
Figure 3

Primary microplastics

Nurdles used as the primary source
of plastic in industry

Microbeads historically used, for
example, in facial scrubs and
washes

Macroplastic
Macroplastic refers to anything plastic larger than 5 mm. Macroplastic has been further
subdivided by some authors into meso- and macroplastic, but for the purposes of this report, all
particles above 5 mm are referred to as macroplastic. Figure 4 shows two examples of the type
of macroplastic found during the expedition.
Figure 4

Examples of macroplastic contamination found

Food bag tag at the Wind/Peel
confluence

HDPE container near Fort
McPherson

Sample collection
For this research, two types of samples were collected:
•

Samples from the water column were collected using 53-micron sampling nets. These
were deployed from the bank on the Wind River where the current was sufficiently
great to allow this. On the Peel and Mackenzie rivers, samples were collected by
dragging the sample net whilst paddling.
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•

Sediment samples were collected from the Wind and Peel rivers close to the
confluence and from the Mackenzie within the East Channel.

Additionally, the presence of larger plastic pieces was noted and recorded. These pieces of
plastic were collected and either destroyed or carried out of the area where possible.
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2.

The expedition

2.1.

The route
Fieldwork was undertaken during July and August 2018. We flew into McClusky Lake on the
11th July from Mayo float plane base on the Stewart River. We arrived in Inuvik on 31st July
2018. The route taken is shown in red in Figure 5.
Figure 5

2.2.

Expedition route2

Expedition members
Dr Ric
Horobin

Ric is a hydrogeologist and water resources expert
working as Principal Hydrogeologist and Northern
Operations Manager for SLR Consulting. He is based in
Whitehorse, YT. At the time of the expedition, he was
Technical Director, Hydrogeology for Arcadis in the UK.
He led the in-country fieldwork, water collection, analysis
and interpretation.

Abi
Horobin

Abi is a freelance outdoor instructor and expedition
leader. She is currently working for the Yukon Wildlife
Preserve just outside Whitehorse, YT. At the time of the
expedition, she was working freelance in the UK.
She was responsible for the logistics and safety of the
expedition and supported on data collection.

2

Map data: Google
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Additionally, the expedition was supported technically by Dr Stuart McLelland of the University
of Hull.
Dr Stuart
McLelland

Stuart is the Deputy Director of the Energy and
Environment Institute at The University of Hull, UK. His
research focuses on physical modelling of flow processes
and sediment transport dynamics.
He provided overall scientific steering and advice and
oversaw the analysis of the data.
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3.

Expedition logistics

3.1.

Destination
The Wind, Peel and Mackenzie rivers form part of the Peel watershed which lies in northern
Yukon and the Northwest Territories in Canada. The Wind River is a mountain river that cuts
through the Wernecke Mountains. Its fast-flowing grade 2 waters start as shallow braided
channels progressing to a more sustained river with many minor rapids and wave trains. The
water is extremely clear and azure blue in places. As expected with a mountain environment
the weather changes quickly and temperatures are generally cooler than lower down in the
watershed. The mountains provide great side trips with limestone ridges accessible on foot.
The Wind River flows into the Peel River just downstream of Aberdeen Canyon. From the
confluence, the Peel flows through a canyon and then slows down as it levels out from the
mountains. It carves its way through impressive canyons and provides a grade 2+ rapid and the
occasional wave train. 100 m high banks line the river in places. The surrounding land is much
more forested than up on the Wind. The Mackenzie is a huge river that flows into the vast
network of channels that make up the Mackenzie delta. The water is flat but easily affected by
wind and the land is mostly mud covered with thick scrub. It can be a challenging environment
when it comes to getting off the river and making camp.

3.2.

Research materials and information sources
References for all scientific research materials are provided at the end of the report.
For the river, we used two main information sources:

3.3.

•

Paddling in the Yukon – A guide to the rivers by Ken Madsen, 1996 and

•

Wild Rivers of the Yukon‘s Peel Watershed – A traveller’s guide by Juri Peepre and
Sarah Locke, 2008.

Training and equipment testing
We did several canoe journeys in the UK on grade 2 and 3 water. We tested the equipment and
the process used to collect the data, in our local river (River Usk, South Wales, UK).

3.4.

Permission and permits
This research was carried out under the following research licences and agreements:

3.5.

•

Yukon Scientist and Explorer’s Licence 18-37S&E

•

Northwest Territories Scientific Research Licence 16339

•

Vuntut Gwitchin Government Research Agreement dated April 26, 2018

Insurance
Due to the remote nature of the expedition it was difficult finding companies that would insure
us at a reasonable price. We were able to get a comprehensive policy from Sports Cover Direct
that also covered search and rescue. The policy cost £455.50 (multi-trip annual)

3.6.

Travel
We travelled to Whitehorse from London Gatwick with Air Transat and used Air North for
domestic flights between Vancouver and Whitehorse and between Inuvik and Whitehorse.
Transport by road from Whitehorse to Mayo was provided by Up North Adventures. We flew
from Mayo to McClusky lake using Alcan Air. At the end of the expedition our hire equipment
was shipped by road to Whitehorse using Manitoulin Transportation Services.

3.7.

Equipment
We provided most of the equipment ourselves from the UK. We hired canoes, spray deck,
paddles, waterproof bags and barrels and a firebox from Up North Adventures. We purchased
cooking equipment, camp chairs and bear spray from Whitehorse. A list of equipment is
provided in Appendix 1.
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3.8.

Food
We designed a menu plan that would provide enough nutritional, tasty and varied meals for the
duration of the trip with the knowledge that we could resupply some items in Fort McPherson
on day 16. We considered the weight, preparation method, storage facility and perishable time
frames of food when planning the menu. We were able to dehydrate a lot of vegetables and
fruit at home. We had also planned to dry meat at home (jerky), but this cannot be imported into
Canada. A lot of the food was purchased in Whitehorse at the large supermarket which stocks
everything. All the food was then stripped of needless bulky packaging and bagged into meal
packs and stored in a canoe barrel. Water for drinking was taken from the river. On the Wind
and upper section of the Peel, the water did not require treatment. As we got closer to Fort
McPherson and beyond there to Inuvik the water was turbid and human activity along the river
was apparent, so we chose to boil it before drinking. We were also able to access some clear
running water from side creeks which we didn’t treat. A food plan is provided in Appendix 1.

3.9.

Navigation
There are no maps detailing the river channels and no canoe guide maps like the ones
available for the Yukon River. We were able to make up our own maps using publicly available
topographic data (Natural Resources Canada, 2018) and QGIS. We also used GPS and carried
a compass.

3.10. Medical arrangements
We both had a REC 4 wilderness first aid certificate. Dental checks were done before
departure. We carried a comprehensive medical kit with us which contained enough dressings,
painkillers and antibiotics (see medical kit list provided in Appendix 1). Medical facilities were
identified and outlined in the Emergency Response Plan.
3.11. Emergency Response Plan
We prepared a plan that could be used in the event of an emergency. It gave details of useful
contact numbers and addresses of local medical facilities, and emergency services and the
British High Commission and an outline planned itinerary including possible additional side
trips. We carried a copy of this, and our parents also had a copy. Planned calls to the UK were
also scheduled. A copy is provided in Appendix 1.
3.12. Communications
We carried an Iridium satellite phone, housed in a waterproof sealed box and used a solar
charging system for all our battery-operated equipment.
3.13. Risks and hazards
The main risks and hazards on this trip related to wildlife, weather and the river. The main
wildlife risk to us was possible bear encounters. We did a lot of pre-trip reading on what to do if
we had a bear encounter and this included watching a lecture video called Safety in Bear
Country given by Dr Tom Smith at the 2012 NOLS Faculty Summit. We followed safe practices
for camping in bear country and carried bear spray; one spare and one each, secured on our
person at all times. Weather related risks were mainly heat exposure, dehydration and
thunderstorms. This was managed through sun protection and drinking plenty of water. When a
storm hit, we got off the river and sought shelter. The river posed the greatest hazard and
required continual assessment. Risks included cold-water immersion, swift water, strainers
(trees and branches in the river flow), blind bends, falling debris from high unstable riverbanks,
weather effects to large bodies of open water and loss or damage to essential kit. We managed
these risks by reading the river, communicating clearly to one another and at times scouted
from the riverbank to assess safely and agree the best route. All kit was carefully packed and
tied into the canoe to prevent losses. If the weather, mainly wind, affected our progress, we
pulled to shore until it improved.
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3.14. Flora and Fauna
We were lucky enough to experience some amazing and beautiful sightings of both flora and
fauna. A list of our key sightings is included in Appendix 1.
3.15. Environmental and social impact assessment
We researched best practices for travelling through the Peel Watershed. This included using a
fire box instead of open fires and we followed the Leave No Trace principles to limit our impact
on the environment.
3.16. Expedition diary
The full expedition diary is provided in Appendix 1.
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4.

Fieldwork

4.1.

Sampling for microplastic contamination

4.1.1. Current practices
Various authors have described sampling methods for microplastic in water and sediments
(Hidalgo-Ruz, et al., 2012) (Correia-Prata, et al., 2018) (Lenz & Labrenz, 2018). Most methods
are based on deploying sampling nets and then, following sample preparation, visually or
gravimetrically checking for the presence of plastic. As one aim of the expedition was to
demonstrate if the samples could be processed in the field, we only undertook visual analysis.
The full sampling and analysis process is described below.
4.1.2. Water sampling
Sampling for microplastic contamination in river water was carried out using a fine mesh
plankton net. The net used was a 53 µm plankton net manufactured and supplied by NHBS Ltd.
The net opening is 250 mm in diameter opening and is the net is 550 mm long. A 50 mm
diameter 53 µm filter is screwed to the narrow, downstream end of the net to capture sediment.
The net is made of nylon with a stainless-steel frame. The net is shown in Figure 6 and the
detail of the mesh is shown in Figure 7.
Figure 6

53µm plankton net
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Figure 7

Detail of plankton net

To collect samples of river water and any floating debris, the net was deployed either:
•

near the riverbank tied to a weighted tripod or stationary fixing point (such as an
overhanging branch) where the river flow rate was sufficient to maintain an open net
entrance or

•

towed alongside the canoe when the natural river flow rate was insufficient to support
an open net entrance, or in circumstances where the riverbank was unsuitable for
deployment (e.g. deep of fast-flowing water).

Examples of the net deployment are shown in Figure 8 and Figure 9.
Figure 8

Net deployment from the riverbank
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Figure 9

Net deployment from the canoe

For initial deployments (numbers 1 to 5), a nylon rope was used to attach the net to the bank,
however the rope was abraded at one location which was potentially a source of contamination,
therefore it was replaced with metal carabiners and straps which were more resilient to
abrasion and less likely to cause contamination. A sample of the rope was retained for
comparison with any material identified in the samples.
The length of time that the net was left in the stream depended on the time available during the
expedition. The velocity at the time of sampling was estimated by timing a floating tracer (e.g. a
piece of wood) over a known distance.
The initial plan was to process and analyse the samples during the expedition, however it
quickly became apparent that this was impossible due to the time constraints. Therefore,
samples collected in the net were wrapped in foil, then wrapped in organic filter paper and
finally secured in sealed aluminium foil pouches for processing and analysis after the
expedition.
All locations where samples were collected were recorded using GPS. A rough estimate of the
river discharge was made from the measured water velocity and the approximate dimensions of
the river.
Additionally, measurement of turbidity, temperature, electrical conductivity and pH were taken
of the river water. More detail on this is given in Section 4.4.
4.1.3. Sediment sampling
Sampling for microplastic contamination in bed sediments was carried out by excavation of
sediment in areas where river flow velocities were estimated to be, or to have been, low (e.g.
recirculation or separation zones). These locations were expected to be the most likely location
for the deposition of low-density particles like micro-plastics. At these locations, sediment was
excavated using metal tools. A small sample of approximately 100 g was collected and filtered
using the 53 µm sampling net submerged in the river flow. The net was rinsed several times by
dragging the net through the water to remove the fine particles of sediment (<53 µm) whilst
larger material was retained in the filter at the end of the net. Hence, the bed sediment and
water samples would be comparable to each other. The method is summarised in Figure 10.
Following the procedure described above, the samples were wrapped in foil and then organic
filter paper and finally sealed in aluminium foil pouches for processing and analysis after the
expedition finished.
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Figure 10

4.2.

Sediment sampling process

Sample processing and analysis
The aim had been to process and analyse the samples during the expedition. This proved
impossible for the following reasons:
•

The processing to remove organic material took significantly longer than anticipated.

•

There was not enough time in the day to complete the microscope analyses given the
other requirements of the expedition (paddling, striking and making camp, cooking,
sampling etc.)

•

The microscope observation required a windless environment that was also as free as
possible from potential plastic contamination and this proved difficult to achieve.

As a result of this, the decision was taken to inspect the samples with a hand lens (Figure 11)
during the expedition and package them for further processing and analysis back in to the UK.
All samples were wrapped in aluminium foil, then organic (non-plastic) filter paper and finally in
aluminium foil again, before being stored in a solid plastic container.
Several authors have commented on the most appropriate methods of processing and analysis
of samples for microplastic determination (Masura, et al., 2015). The approach taken is set out
below.
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Figure 11

Inspection of sample with a hand lens

All samples, both water column and sediment, were processed to remove organic matter. This
was achieved by mixing the sediment into a sodium hydroxide solution and leaving for seven
days to dissolve the organic matter. The samples were then filtered through the 53 µm mesh
again, rinsed with water to remove any residue from the processing, and the resulting sediment
filtered through 2 µm filter paper and left to dry for 24 hours. This process meant that the
remaining sediment contained only inorganic (mineral) or plastic material.
The sediment that remained on the filter paper was examined initially with a smartphone
microscope. This is a fixed magnification microscope with a quoted magnification of x30;
although the actual magnification was considerably less. This was used to obtain an overall
view of each sample. Next, a higher-powered Carson Microbrite Plus™ MM-300 60x
magnification microscope was used. Images were captured on a smartphone from both
microscopes. The reason for using simple microscopes was that the initial aim had been to
analyse the samples in the field. As mentioned above, this proved impossible. The field of view
of the different microscopes is shown in Figure 12.
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Figure 12

4.3.

Microscope fields of view

Observations of macroplastic contamination
Recording of the presence of macroplastic contamination was made wherever items were
found, either from the canoe or on land. Clearly, on land, smaller pieces of plastic were more
likely to be found so there is a bias in the data to locations where the expedition stopped either
overnight or for breaks during the day.
All plastic found was collected and disposed of up to Fort Macpherson (where significant
quantities of items were found) and on the lower Peel and Mackenzie rivers except where items
were spotted but access from a canoe was impossible safely.

4.4.

Additional data collection
Measurements of water quality parameters were collected at 12 locations.
Temperature, pH and electrical conductivity were measured using a Hanna Instruments
HI98129 multiparameter handheld probe (Hanna Instruments, 2020) (Figure 13). The probe
specifications are set out in Table 1. The probe was calibrated daily during the expedition.
Table 1

Hand-held Hanna Instruments probe range
Parameter
Temperature
pH
Electrical conductivity

3

Units
°C
µS/cm

Range
0 – 60
0 – 14
0 – 3999

Accuracy
0.5
0.05
±2% FS3

FS: Full Scale
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Figure 13

Hanna Instruments multiparameter probe in use

Turbidity was measured using a home-made turbidity tube constructed to a method described
by others (Myre & Shaw, 2006) (Figure 14). The turbidity tube had practical range of
measurement from <8 NTU to >200 NTU.
Figure 14

Turbidity tube use in practice
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5.

Results

5.1.

River flow and relation to sample volume
At all sample locations, an estimate of river flow was made by measuring the velocity at the
sampling point and estimating the river width and depth. This was done to determine the
proportion of water collected relative to the total river discharge. The data are shown in Table 2.
Table 2

River flow velocity, width and depth estimates
Flow velocity

River width

River depth

(m/s)

(m)

(m)

Wind

0.61

60

2

62

Water sample 2

Wind

1.01

50

2

85

Water sample 3

Wind

0.85

60

2

86

Water sample 4

Wind

1.49

35

2

89

Water sample 5

Wind

1.72

40

3

176

Water sample 6

Peel

0.83

150

5

527

Water sample 7

Peel

1.31

200

4

567

Water sample 8

Peel

1.40

300

4

708

Water sample 9

Peel

1.35

400

6

850

Water sample 10

Peel

1.25

200

8

944

Water sample 11

Mackenzie

1.31

250

10

590

Water sample 12

Mackenzie

1.35

150

10

531

Sample

River

Water sample 1

River flow
(m 3/s)

Figure 15 shows the estimated river flow plotted against distance from McClusky Lake.
Figure 15

River flow

There is only one river flow gauging station on the expedition route located just upstream of
Fort Macpherson (at around 480 km from McClusky Lake) (Government of Canada, 2020).
Data for 2018 is currently not available online for this station so comparison can only be made
with the monthly statistics. The median flow rate at this station for July for years 1962 – 2017 is
1080 m3/s. This compares favourably with our estimate of 940 m3/s.
The flow rate through the sample net is a function of the river flow velocity, the surface area of
the opening and the permeability of the net. The river flow was estimated as described above;
the surface area of the net is known; the permeability is unknown. For the purposes of this
analysis, the net is assumed to be 10% efficient, in that 10% of the potential flow is transmitted.
From these data, the proportion of river flow sampled is shown in Table 3.
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Table 3

Proportion of river flow sampled at each location
River flow

Sample flow

Sample
proportion

Sample

River

Water sample 1

Wind

62

0.0030

0.0048%

Water sample 2

Wind

85

0.0049

0.0058%

Water sample 3

Wind

86

0.0042

0.0048%

Water sample 4

Wind

89

0.0073

0.0082%

Water sample 5

Wind

176

0.0085

0.0048%

Water sample 6

Peel

527

0.0041

0.0008%

Water sample 7

Peel

567

0.0064

0.0011%

Water sample 8

Peel

708

0.0069

0.0010%

Water sample 9

Peel

850

0.0066

0.0008%

Water sample 10

Peel

944

0.0061

0.0006%

Water sample 11

Mackenzie

590

0.0064

0.0011%

Water sample 12

Mackenzie

531

0.0066

0.0012%

3

(m /s)

It is clear, in fact obvious from the size of the net in comparison to the size of the river, that the
sampling is a very small proportion of the river flow.
5.2.

Microplastic contamination
The original aim was to collect samples daily on route. For a variety of reasons including
weather, time taken to travel by canoe during the day and set up camp at night and safe access
to the riverbank, this was not always possible. 12 samples from the water column and three
sediment samples were collected. Details of the sampling locations are shown in Figure 16 and
Table 4.
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Figure 16

Table 4

Sampling locations

Sample locations 4

Sample
Water sample 1
Water sample 2
Water sample 3
Water sample 4
Water sample 5
Water sample 6
Water sample 7
Water sample 8
Water sample 9
Water sample 10
Water sample 11
Water sample 12
Sediment sample 1
Sediment sample 2
Sediment sample 3

4

River
Wind
Wind
Wind
Wind
Wind
Peel
Peel
Peel
Peel
Peel
Mackenzie
Mackenzie
Wind
Peel
Mackenzie

Date
12/07/2018
15/07/2018
17/07/2018
18/07/2018
20/07/2018
21/07/2018
24/07/2018
25/07/2018
26/07/2018
28/07/2018
30/07/2018
31/07/2018
20/07/2018
28/07/2018
30/07/2018

Easting
519316
506593
495944
481268
486130
493347
548953
514790
499529
512727
542806
549294
486130
518751
542878

Northing
7172671
7211394
7219536
7244152
7302170
7305499
7360376
7394753
7445290
7499895
7541356
7564354
7302170
7508516
7541073

Grid references given are UTM NAD83 (CSRS) Zone 8N.
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All samples were processed as set out in Section 4.2. The results are summarised in Table 5.
Two examples of microplastic particles found are given in Figure 17. Microscope photographs
of each sample are provided in Appendix 3.
Table 5

Presence or absence of microplastic
Sample

River

Microplastic

Water sample 1
Water sample 2
Water sample 3
Water sample 4
Water sample 5
Water sample 6
Water sample 7
Water sample 8
Water sample 9
Water sample 10
Water sample 11
Water sample 12
Sediment sample 1
Sediment sample 2
Sediment sample 3

Wind
Wind
Wind
Wind
Wind
Peel
Peel
Peel
Peel
Peel
Mackenzie
Mackenzie
Wind
Peel
Mackenzie

Present
Present
Absent
Absent
Absent
Absent
Absent
Absent
Present
Present
Present
Absent
Present
Absent
Absent

Figure 17

Estimated number of
plastic particles
3
3
0
0
0
0
0
0
2
6
3
0
1
0
0

Examples of microplastic observed

Sample: Water Sample 2
River: Wind
Comment: Fine fibre of blue
material, assumed to be
plastic fibre. Possibly from
clothing material.
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Sample: Water Sample 9
River: Peel
Comment: Translucent,
roughly spherical, blue
particle. Unknown origin;
may be nurdle, or more
likely microbead from
cosmetics. Possibly of
mineral origin.

Sample: Sediment Sample
Wind
River: Wind
Comment: Transparent
fibre assumed to be plastic.
Unknown origin.

5.3.

Macroplastic contamination
Macroplastic, for the purpose of this research, is defined as anything observable with the naked
eye. In practice, given that this was a canoe expedition, the size of macroplastic that can be
observed depends on whether the observation is made on land or from the canoe, with much
smaller pieces being observable from land.
The first observed macroplastic on land was at McClusky Lake and subsequently at several
places down river. Clearly these observations were biased towards locations where the
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expedition stopped en-route and therefore do not represent a complete record of the presence
of macroplastic.
Macroplastic was observed on the Wind River from the canoe once. After that, no plastic was
observed from the canoe until approximately 15 km upstream of the Caribou River. As Fort
McPherson was reached, the presence of observable plastic on the riverbank increased.
Between Fort McPherson and Inuvik, plastic was observed every kilometre or so from the
canoe.
Examples of the types of microplastic contamination observed are given in Figure 4 and Figure
18. Photographs of most pieces of macroplastic observed are provided in Appendix 4. Not all
pieces observed were photographed.
Figure 18

Examples of macroplastic observed

Location: McClusky Lake
River: Wind
Distance from McClusky
lake: 0 km
Comment: Disposable
Coffee Cup lids next to the
landing stage on McClusky
Lake.

Location: Near Road River
River: Peel
Distance from McClusky
lake: 380 km
Comment:
Polystyrene/Styrofoam
block on the riverbank.

Location: Fort McPherson
River: Peel
Distance from McClusky
lake: 505 km
Comment: Blue plastic box
and plastic sheeting on
riverbank.

As stated above, the observations of macroplastic are not a complete record of the presence of
macroplastic. However, one useful assessment that can be made is an analysis of the
frequency of observation when compared to the number of stops as well as the frequency of
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observation with distance travelled. Figure 19 shows the number of pieces of macroplastic
found at each location where a stop was made.
Figure 19

Frequency of appearance of macroplastic at each stopping point

In Figure 19 figure 19, each individual stopping point is shown by a sample point with the size
and colour of the box indicating the number of pieces of macroplastic found. Stopping points
where no plastic was found are shown in dark green. It is clear that the presence of
macroplastic increases significantly around Fort McPherson. There is bias in these data since
the expedition stopped at specific locations, particularly overnight stops that were more likely to
have been used by others before. For example, more macroplastic was found at the confluence
of the Wind and Peel rivers. However, this is a popular stopping point for river travellers so the
presence of macroplastic is more likely.
The most obvious conclusion that can be drawn from this is that the presence of people
increases the likelihood of plastic contamination.
The dividing line between macroplastic and microplastic is not always obvious and, as
discussed above, microplastics can be formed from the breakdown of larger pieces. However,
one thing that the expedition did record, and indeed probably added to, was markings as a
result of dragging a canoe over rocks normally near to or on the riverbank. An example of this
is shown in Figure 20 where red marks can be seen.
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Figure 20

5.4.

Marked rocks on the Wind River

Water quality data
Water samples were collected at multiple locations and analysed for temperature, pH, electrical
conductivity (EC) and turbidity. This was carried out mainly for interest (for temperature, pH and
EC) but also to check whether a relationship between microplastic contamination and turbidity
could be found. As it turned out, the level of contamination was such that insufficient positives
were found to test a relationship. The results are shown in Table 6. No measurements were
taken on the East Channel of the Mackenzie because both the sensor main batteries and
spares failed, and turbidity increased to a level beyond which it could be measured.
Table 6

Water quality data

Easting
516568
479407
549001
519316
506593
495944
481268
486130
506492
514790
499529
512727

Northing
7192275
7275387
7358602
7172671
7211394
7219536
7244152
7302170
7314122
7394753
7445290
7499895

Temp (°C)
8.0
12.2
18.0
11.0
12.1
6.3
13.2
13.1
14.6
18.2
19.4
16.3

pH
8.48
8.44
8.41
8.39
8.56
8.44
8.58
8.54
8.45
8.42
8.33
8.26

EC (S/cm)
266
331
414
270
260
615
261
332
380
422
412
442

Turbidity (NTU)
<8
10
40
<8
<8
<8
<8
<8
19
45
55
175

The data are presented graphically in Figure 21 against distance from McClusky Lake.
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Figure 21

Water quality data
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6.

Discussion

6.1.

Plastic contamination
The aim of this research was to determine whether plastic contamination is present at levels
that can be identified in the Wind, Peel and Mackenzie River systems. The results presented in
Section 5 above demonstrate that both microplastic and macro plastic contamination is present.
That said, the question as to the source of the microplastic contamination remains.
The data above can be used to estimate the total quantity of potential microplastic
contamination suspended in the river system at different locations. From the number of
particles observed and the sampled water volume, an estimate of the number of particles per
1000 m3 can be calculated (Table 7).
Table 7

Estimated potential microplastic contamination

Sample
Water sample 1
Water sample 2
Water sample 3
Water sample 4
Water sample 5
Water sample 6
Water sample 7
Water sample 8
Water sample 9
Water sample 10
Water sample 11
Water sample 12

Number of
particles
3
3
0
0
0
0
0
0
2
6
3
0

Sample volume
(m3)
16
18
15
26
31
15
10
8
8
7
8
8

Particles per
1000 m3
188
167
0
0
0
0
0
0
250
857
375
0

For comparison, estimates of the number of microplastic particles per 1000 m 3 for the Danube
in Europe ranged from 0 to 141647.7 (Lechner, et al., 2014).
This calculation of the number of particles per 1000 m3 should be treated with caution for
several reasons:
1. The total river flow is an estimate based on minimal data.
2. The volume of water sampled in comparison to the total river flow is small.
3. The absence of microplastic particles in some sections of the river suggests that the
distribution of particles is not evenly spread across any particular cross-section of the
river. For example, the data suggest that in the upper Wind River within 60 km of
McClusky Lake, microplastic contamination is on average 18 particles per 1000 m3
water, but that only 13 km downstream (Water Sample 3), no contamination is present.
4. There is potential for contamination of the samples during collection, processing and
analysis. Efforts were made to limit this by:
a. Wearing cotton or other natural materials during sampling, processing and
analysis
b. Storing samples in aluminium foil and organic paper.
c.

Additionally, other potential sources of plastic from the expedition were
sampled and analysed in the same way as the sediment samples. These
included: the sampling nets and cord used for the first sets of samples,
polyester fleece material worn by expedition members, and the canoe and
paddles. Photos of these materials are provided in Appendix 5. It is possible
that the blue fibres observed in Water Samples 2 and 10 could have been
caused by cross-contamination or could be a result of the other groups using

26

Analysis of microplastic in a wilderness river system – Final report

the river. It is also possible that the rope used to deploy the sampling net
initially was the cause of some of the transparent fibres observed, but this is
not thought to be the case given the difference in diameter of the observed
fibres.
6.2.

Sample contamination
One aim of the research was to determine whether sampling and analysis for microplastic is
possible in this type of wilderness environment. This can be framed better by asking the
question whether sampling and analysis can be carried out with a sufficient degree of accuracy
so as to limit the impact of artificial contamination of the samples as a result of the process. In
other words, can we be sure that the results are a true representation of the water sampled, or
could the samples have been contaminated separately? The potential for artificial
contamination of the samples collected has been mentioned throughout this report and a full
discussion is warranted.
From the point at which the sample net was lowered into the river to the point at which the
sample was observed under the microscope, there are several sources of potential
contamination. These are set out in Table 8 along with the actions taken in this study to
mitigate these.
Table 8

Sources of sample contamination

Source of contamination

Action taken to remove source

Contamination from clothes worn by
sampler during sample collection.

Clothes worn were (as much as possible) either
cotton or wool which would break down during the
process with sodium hydroxide.

Contamination from the sampling net
and other sampling equipment.

Samples of all equipment used was retained for
visual comparison with any contamination found in
the water column and sediment samples.

Contamination of the samples from
airborne particles prior to sealing the
samples for transport.

The length of time the samples were open to the
atmosphere before being sealed for transport was
minimal.

Contamination of the samples from
airborne particles during processing
with sodium hydroxide.

Samples were processed in glass jars with foil
placed over the tops to keep airborne contamination
to a minimum.

Contamination of the samples from
airborne particles during re-filtering
and drying.

Samples were stored in a metal container where
possible to limit contamination, but the air-drying
process is considered to present the most likely
contamination route.
For future studies, drying in a controlled, dust-free
environment would be preferable.

Contamination of the samples from
airborne particles during visual
analysis.

Samples were unwrapped and observed quickly so
as to minimise the time exposed to the air, but
again, this presents a possible route for sample
contamination.

The main mitigation strategy for follow up work should be to collect samples in greater quantity,
ideally with a stainless-steel sampling device and for samples to be processed and analysed in
a laboratory setting.
6.3.

Summary
On balance, it is believed that in terms of presence or absence, there is confidence to state that
the samples collected, processed and analysed do demonstrate that microplastic contamination
is present within the water of the Wind, Peel and Mackenzie river systems.
No assessment of the likely total quantity of microplastic contamination within the sediment is
possible given the small sample size in relation to the total sediment volume in the river
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catchment, but the presence of a single fibre in the Wind River sediment sample adds to the
confidence that measurable microplastic contamination is present.
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7.

Conclusions and recommendations

7.1.

Conclusions
The aim of this research was to determine whether plastic contamination is detectable in the
Wind, Peel and Mackenzie river systems.
From the data presented above, the following two main conclusions can be made:
1. There is evidence that microplastic contamination was identified throughout the river
system.
2. Macroplastic contamination is present throughout the river system.
Whilst there is a risk that there was contamination from those conducting the sampling, this in
itself indicates that low impact activities in wilderness locations could contribute to the plastic
pollution issue.

7.2.

Recommendations
The next stage of the research should be to repeat the sampling and analysis with more
sophisticated sampling equipment at key locations on the river system. Ideally, these should be
at locations where road, or at least access by boat, is possible. Suggested locations include:
A. On the Blackstone River (a tributary of the Peel) adjacent to the Dempster Highway just
north of Tombstone Territorial Park.
B. On the Ogilvie River (a tributary of the Peel) adjacent to the Dempster Highway
between Tombstone Territorial Park and Eagle Plains.
C. On the Peel River where the Dempster Highway crosses near Fort McPherson.
D. On the Peel River downstream of Fort McPherson.
E. On the Mackenzie at Tsiigehtchic.
F. On the Mackenzie (East Channel) at Inuvik.

Dr Ric Horobin
Abi Horobin
Dr Stuart McLelland
ric.j.horobin@gmail.com
27th September 2020
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Appendix 1

Expedition logistics information

The following pages contain:
•

Equipment list

•

Food plan

•

Medical kit list

•

Emergency Response Plan

•

Key wildlife sightings

Wind | Peel | Mackenzie
Equipment List
Kitchen
MSR Stove
Fuel bottle (big)
Knives
Work gloves
Fire box
Chop board
Pot
Kettle
Fry pan
Cutlery
Cups
Plates
Bowls
Wooden Spoon
Fish slice
Tongs
Fire starting kit
Scrub Kit
T towel
Bio degradeable soap
Hand sanitiser
Basha
Bungees
Garbage bags
Small tarp for kitchen
Coffee pot
Sieve
Paracord
Kithchen sink

Sleeping
Tent
Thermarests
Sleeping bags
Liners
Footprint
Headtorch
Spare batteries
Mosquito Box net

Paddling
Paddles
PFDs
River Knives
Wellies
Throw bags
Dry bags
Repair kits
pruning saw
Tools
Sail
Dry rucsack

Clothing
Swimwear
Towels
Puffies
Waterproofs
Windproofs
Hats gloves buffs
Thermals
Walking Pants
Fleece
Shirts
T-shirts
Fleece pants
Shorts
Trainers
Wet socks
Sandals

Other
Maps
Guide book
GPS
Sat Phone
Spare battery for sat phone
Mobiles
Camera
Spare battery for camera
Video Camera
Solar Panel
Charging cables
Power pack (10 Ah)
Power pack (2 Ah)
Bug nets
Bug Spray
Bear Spray
Bear Bangers
Binoculars
Water Bottles
Water treatment
Fishing rod
Tackle
Passport
Eta
Booking Conf.
Money
Para cord
Clothes pegs
Kindles
Note books
pens/pencils
Sun cream
Lipsalve
First aid kit
Toilet paper
Tampons
Wash kit
Hand lotion
Bird Book
Walking poles
Tripod
Temperature probe
Eye masks
Flares?
Batteries for:
AAA for GPS - 2 GPS, 2 spare
AA for Headtorches
Battery charger
Pliers/leatherman?
Penknife
Other tools
Cable ties
Chairs

Plastic analysis
Microscope
Smartphone microscope
Plankton nets x 2
Rope
Mat for analysis
Sample bottles?
pH, EC, temperature sensor
Hand lenses
Turbidity tube
Petri dishes (5)

Wind | Peel | Mackenzie
Food Plan
Meal

Meal type

Breakfast Porridge

Bacon & Eggs
- Scrambled eggs Muesli & Granola

Omlettes

Lunch

Wraps
Flatbread
Bannocks

Fillings

Ingredients

No meals No
Vol/meal Units
ingredient or day
s
Oats
7
7
130 g
Sugar
7
20 g
Milk powder
7
15 g
Dried apple
4
50 g
Cinnamon
4
0.5 tsp
Dried something for porridge
3
40 g
Bacon
3
3
1 packet
Powdered egg
3
90 g
Milk powder
3
30 g
Muesli
8
4
140 g
Granola
4
140 g
Milk powder
8
40 g
Powdered egg
6
6
90 g
Milk powder
6
30 g
Chilli powder
6
0.5 tsp
Dried onions
6
20 g
Dried peppers
6
10 g
Wraps
4
4
4 wraps
Flour
0
0
200 g
Oil
0
litre
Flour
18
18
128 g
Baking powder
18
1 tsp
Salt
18
2 g
Milk powder
18
12.5 g
Sugar
18
2 g
Cheese (cheddar)
1
1000 g
Smoked sausage
1
2 each
Mustard
1
1 jar
Tuna snacks
1
8 packet
Mackerel
1
4 tin
Margarine
1
1 tub
Salad
1
3 lots
Pickle
1
1 jar

Total

910
140
105
200
2
120
3
270
90
560
560
320
540
180
3
120
60
16
0
2304
18
36
225
36
1000
2
1
8
4
1
3
1

Units

Where to
buy

Comment

g
g
g
g
tsp
g
packet
g
g
g
g
g
g
g
tsp
g
g
wraps
g
litre
g
tsp
g
g
g
g
each
jar
packet
tin
tub
lots
jar

Whitehorse
Whitehorse
Whitehorse
UK
200 g
UK
UK
Dried chopped dates
Whitehorse
UK
Whitehorse
Whitehorse
Whitehorse
Whitehorse
UK
Whitehorse
UK
UK
130 g
UK
60 g
Whitehorse
Whitehorse
Whitehorse
Whitehorse
UK
UK
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse

Meal

Dinner

Meal type

Ingredients

No meals No
Vol/meal Units
Total
ingredient or day
s
Pasta bolognaise
Pasta
3
3
220 g
Dried tomatoes
3
26 g
Dried courgette
3
16 g
Dried mushrooms
3
15 g
Dried peppers
3
15 g
Parmesan Cheese
3
15 g
Tomato puree
3
0.1 tube
Dried soya mince
3
100 g
Herbs
3
1 tsp
Pasta with tuna and tomatoes
Pasta
3
3
220 g
Tinned tuna
3
1 tin
Dried courgette
3
16 g
Tomato puree
3
0.1 tube
Tinned tomatoes
3
1 tin
Olives
3
1 tin
Garlic puree
3
0.1 tube
Herbs
3
1 tsp
Pasta with bacon and cheese sauce Pasta
3
3
220 g
Bacon
3
1 packet
Cheese sauce mix
3
1 packet
Milk powder
3
30 g
Dried mushrooms
3
15 g
Dried onions
3
10 g
Chilli with rice
Dried soya mince
3
3
100 g
Dried tomatoes
3
26 g
Kidney beans
3
1 tin
Chilli mix
3
1 packet
Dried onions
3
15 g
Rice
3
200 g
Chilli powder
1
1 tsp
Chickpea and Spinach Curry
Chickpeas
3
3
1 can
Rice
3
200 g
Coconut milk
3
1 tin
Dried fruit for curry
3
50 g
Spinach
3
1 can
Curry powder (mild)
3
1 tsp
Flour
3
200 g
Mushroom Risotto
Risotto rice
3
3
200 g
Dried porcini mushrooms
3
1 cup
Stock cube
3
1 cube
Dried parsley
3
1 tsp
Dried thyme
3
0.5 tsp
Parmesan Cheese
3
60 g
Steak and veg
Steak
2
2
2 steaks
Mashed potato
2
1 packet
Fresh vegetables
2
1 selection
Fresh onions
2
1 onion

660
78
48
45
45
45
0.3
300
3
660
3
48
0.3
3
3
0.3
3
660
3
3
90
45
30
300
78
3
3
45
600
1
3
600
3
150
3
3
600
600
3
3
3
1.5
180
4
2
2
2

Units

Where to
buy

Comment

g
g
g
g
g
g
tube
g
tsp
g
tin
g
tube
tin
tin
tube
tsp
g
packet
packet
g
g
g
g
g
tin
packet
g
g
tsp
can
g
tin
g
can
tsp
g
g
cup
cube
tsp
tsp
g
steaks
packet
selection
onion

Whitehorse
UK
UK
UK
UK
Whitehorse
UK
UK
UK
Whitehorse
Whitehorse
UK
UK
Whitehorse
Whitehorse
UK
UK
Whitehorse
Whitehorse
UK
Whitehorse
UK
UK
UK
UK
Whitehorse
UK
UK
Whitehorse
UK
Whitehorse
Whitehorse
Whitehorse
UK
Banana and date
Whitehorse
UK
Whitehorse
UK
UK
UK
UK
UK
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse

100
50
45
85

g
g
g
g

1 tube
375 g

60 g

1 tube

3 packet
40 g
375 g

3 packet

525 g
3 cup

Meal

Meal type

Ingredients

No meals No
Vol/meal Units
Total
Units
ingredient or day
s
Corned beef hash with baked beans Mashed potato
3
3
1 packet
3 packet
Corned beef
3
1 tin
3 tin
Fresh onions
3
1 onion
3 onion
Baked beans
3
1 tin
3 tin
Milk powder
4
4
40 g
160 g
Desserts Raspberry Chocolate Pudding
Sugar
4
30 g
120 g
Cocoa powder
4
2 tbsp
8 tbsp
Cornflour
4
1 tsp
4 tsp
Dried raspberries
4
20 g
80 g
Apple Crumble
Dried apple
4
4
60 g
240 g
Sugar
4
15 g
60 g
Cinnamon
4
0.25 tsp
1 tsp
Ginger biscuits
4
0.5 cup
2 cup
Tinned fruit and custard
Tinned fruit
4
4
1 tin
4 tin
Instant custard powder
4
1 packet
4 packet
Orange peel cakes
Oranges
2
2
2 oranges
4 oranges
Cake mix
2
0.5 packet
1 packet
Powdered egg
2
12.5 g
25 g
Pancakes
Pancake mix
4
4
0.5 packet
2 packet
Powdered egg
4
18 g
72 g
Chocolate spread
1
1 jar
1 jar
Jam
1
1 jar
1 jar
Other dessert
Something in Whitehorse
4
Scroggan
21
150 g
3150 g
Snacks
Granola bars
22
1 bars
22 bars
Chocolate bars
22
1 bars
22 bars
Chocolate
22
0.25 bars
5.5 bars
Fruit
10
2 pieces
20 pieces
Nuts
4
0.5 packet
2 packet
Cookies
10
0.5 packets
5 packets
Dried kiwi
22
10 g
220 g
Dried mango
10
10 g
100 g
Dried apple
10
20 g
200 g
Pineapple and papaya
1
1 bags
1 bags
Tea
23
4 bags
92 bags
Drinks
Coffee
23
23
20 g
460 g
Milk powder
21
75
10 g
750 g
Herbal tea
42
50
1 bags
50 bags
Hot chocolate
1
1 jar
1 jar
Apple squash
10
30 ml
300 ml
Tea
bags
bags
Foil
1
1 roll
1 roll
Other
Cling film
1
1 roll
1 roll
Ziplock bags
0
0 bags
0 bags
Herbs
Oil
1
1 litre
1 litre
Salt
1
50 g
50 g

Where to
buy
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
UK
UK
UK
UK
Whitehorse
UK
Whitehorse
Whitehorse
UK
Whitehorse
UK
UK
UK
UK
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
Whitehorse
UK
UK
UK
UK
UK
Whitehorse
Whitehorse
UK
Whitehorse
Whitehorse
UK
Whitehorse
Whitehorse
UK
Whitehorse
UK

Comment

250 g

2 packet
2 packet

274 g
100 g
250 g
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Medical Kit List
Name
Fabric Dressing Strip (7.5 x 1m)
Steri-strips (3mm x 7.5mm) pack of 5
Steri-strips (6mm x 7.5mm) pack of 3
Super Glue (3g)
Sanitory Towel
Zinc Oxide Tape (2.5cm x 5m)
Tubi-Grip (size B - 1m)
Tubi-Grip (size D - 1m)
Paraffin Burn Gauze 10cm x 10cm
Foil Emergency Blanket
Scissors (5\'\'Blunt/Blunt)
Tick Remover
Tweezers (11.5cm)
Digital Thermometer
Disposable Nitrile Gloves X-Large
Disposable Nitrile Gloves Large
Moist Saline Cleansing Wipes
Assorted Washproof Plasters
Non Adherent Dressing Pad (10cm x 10cm)
Non Adherent Dressing Pad (5cm x 5cm)
Triangular Bandage (non-woven)
Duct Tape 1.8m
Savlon Spray (50ml)
Saline Eye Wash Pods - Sterile (20ml)
Dioralyte Electrolyte Powder Sachet
Clinical Waste Bag
Wound Dressing (Size 2)
Crepe Bandage (10cm)
Crepe Bandage (7.5cm)
Mountain Survival Bag (Orange)
SAM Splint (91.5cm x 11.5cm)
Patient Card
Tampon
WE Red Dressing Bag (Large)

Quantity
1
1
1
1
2
1
1
1
2
1
1
1
1
2
5
5
20
20
5
10
2
1
1
5
20
4
2
1
1
1
1
4
2
1

Name
Ciprofloxacin 250mg tabs 10\'s
Prednisolone 5mg tabs 28\'s
Metrondiazole 400mg tabs 21\'s
Chloramphenical e/o 4g
Betnesol N
Senna tabs 20\'s
Loperamide 2mg caps 30\'s
Paracetamol 500mg tabs 16\'s
Ibuprofen 200mg tabs 24\'s
Dihydrocodeine 30mg tabs 10\'s
Chlorpheniramine 4mg tabs 28\'s
Cinnarazine 15mg tabs 15\'s
Anti-acid tabs 20\'s
Tyrozet Throat Lozenges 12\'s
Tincture Benzoate 50ml (Friars Balsam)
Povidone Iodine 50ml
Clotrimazole cream 20g
Mycota cream 20g
Hydrocortisone Cream 1% 15g
Salbutamol Inhaler
Prochloroperazine tablet 5mg - pack of 10 (Stemetil)
Adrenaline Autoinjector 500mcg
Blood Pressure Cuff
Stethoscope
Resusitation Face Mask
Red Drugs Bag (Small)
Erythromycin 250mg tabs 28\'s
Riamet (co-artem) x 24
Acetazolamide 250mg tabs 12\'s
Nifedipine mr tabs 10mg 14\'s
Dexamethasone 2mg tabs 12\'s

Quantity
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Name
Venflon IV Cannula 14g Orange
Venflon IV Cannula 18g Green
Sterile Syringe 2mls
Hypodermic Needle 25g x 1
Hypodermic Needles 25g x 5/8
Clear Pouch with Blue Rim

Quantity
2
4
1
2
2
1

Dates: 07/07/18 – 04/08/18

Destination: Canada

Expedition – In Search of a Plastic Free Wilderness
EMERGENCY RESPONSE PLAN
The aim of this document is to collate key information into a simple format for use by the Leadership
Team in the event of an incident.

General Details
Satellite Phone No.
Sim Card #

◼◼◼◼◼◼◼◼◼◼
◼◼◼◼◼◼◼◼◼◼

Leader Name

Abi Horobin
Email: ◼◼◼◼◼◼◼◼◼◼

Mobile No. ◼◼◼◼◼◼◼◼◼◼

Science Leader Name

Ric Horobin
Email: ◼◼◼◼◼◼◼◼◼◼

Mobile No. ◼◼◼◼◼◼◼◼◼◼

Group Composition

Male No. 1

Female No. 1

Telephone Contact:

Country Code
+1

District Codes
NWT & Yukon 867

Time zone

Yukon - current time: BST -8 hrs
Northwest Territories - current time: BST -7 hrs

(incl Adults)

(BST – British Summer Time)
Planned communication
to transfer non-urgent
messages:
By text, email or call.

Date
09.07.18
27.07.18
01.08.18

Local Time
12.00
12.00
12.00

UK Time
20.00
19.00
19.00

Phase in Itinerary / Activity
From Whitehorse
Arrive Fort McPherson
Arrive Inuvik

If no communication received after 24hrs of scheduled time – contact the
British Embassy for support.

Overview of Phases:
1
2
3
4
5
6

Details of Activity
Arrive Whitehorse – Acclimatise, sort gear, depart to Mayo
Arrive McClusky Lake – Depart Mayo to McClusky Lake, canoe Wind river
Arrive Fort MacPherson – Resupply, Canoe Peel river to Mackenzie Delta
Arrive Inuvik – Final destination.
Depart Whitehorse for UK via Vancouver
Arrive UK

Dates
07.07.18
11.07.18
27.07.18
01.08.18
03.08.18
04.08.18

Dates: 07/07/18 – 04/08/18

Destination: Canada
Support:

British Embassy

British Consulate (covers B.C., Yukon and Northwest Territories)
1111 Melville Street, Suite 800
Vancouver
British Columbia V6E 3V6
Canada
URGENT ASSISTANCE (In Canada) Tel: +1 604 683 4421 (24hr Number)
Calling from UK Tel: 020 7008 1500
E-mail: ukincanada@fco.gov.uk

Police / Tourist Police /
Emergency Services
Numbers

Emergency Services 911
Mounted Police Yukon +1 867 667 5555
Mounted Police NWT +1 867 669 1111

If you live outside Canada, please contact your local police service
and ask them to make a request for assistance from the appropriate
Canadian law enforcement agency.

In-country contact

Up North Adventures – Canoe and equipment outfitters
103 Strickland, Whitehorse, Yukon, Canada Y1A 2J6
+1 867 667 7035
Email: upnorth@upnorthadventures.com

Other Support: address
and contact numbers

Canada’s Best Value Inn, Whitehorse, Canada +1 867 667 7801
Artic Chalet, Inuvik, Canada +1 867 777 3535

e.g back-up agents / hotels / helpful
contacts

Dates: 07/07/18 – 04/08/18

Destination: Canada

WIND RIVER – YUKON & NORTHWEST TERRITORIES
General
General Activities
General Location

Canoe Journey
Peel Watershed – Rivers Wind, Peel and Mackenzie (Yukon & NWT)

To the Expedition

Mobile/ landline/ email – (Some telephone networks block calls to satellite phones due to

List communication methods to the
expedition, in order of priority.

the very high cost of calling them (up to £10 per minute). If you can’t make a connection when calling
the satellite phone from a landline or mobile phone please check with your network provider to
ensure they allow calls to satellite phones)

From the Expedition:

Sat phone
Limited mobile (reception dependant)
Limited email (connection dependant)

Communication

List communication methods from the
expedition.

Nearest Doctor or Medical
Centre / Clinic:
Outline facility name, address, contact
numbers and capability. Outline travel
time.

Backup Doctor or Medical
Centre / Clinic:
Outline facility name, address, contact
numbers and capability, travel time.

Nearest Major Hospital:
Outline facility name, address, contact
numbers and capability, travel time.

Backup Major Hospital:
Outline facility name, address, contact
numbers and capability. Outline travel
time.

Alternative Backup Major
Hospital:

Location of Closest
Pharmacy:
Transport Options for
Journey to Medical
Facilities:

Medical
Contact the Emergency services & Mounted Police
Fort Macpherson Health Services
439 Tetlit Gwich’in Road
Out of hours emergency no. +1 867 952 2586
Satellite No. 011 8816 326 17087

Mayo Clinic
Emergency contact 24hrs/ 7 days a week
Tel: +1 867 996 4444
Whitehorse General Hospital
5 Hospital Road
Whitehorse, YT
Y1A 3H7
Tel: +1 867 393 8700

Inuvik Regional Hospital
285-289 Mackenzie Road
Inuvik
Emergency Room 24hrs/ 7 days a week
ER Sat phone 011 8816 316 54822
Vancouver General Hospital
899 W 12th Ave, Vancouver,
BC V5Z 1M9
Emergency department: Open 24 hours
Tel: +1 604-875-4111
89 Wolverine Road, Inuvik, NWT
Transport
Alcan Air +1 867 668 2107

e.g. vehicle / taxi / planes / landing strips
/ local airports and frequency of flights

Local Logistical Support
Companies:
e.g. taxi service / Air Rescue / Fire /
Police / military / etc

Mounted Police
Alcan Air
Up North Adventures
Insurance

Dates: 07/07/18 – 04/08/18

Destination: Canada
Policy details and
emergency contact

Emergency assistance abroad (24 hour service):
Global Response: +44 800 279 9737 (In case of a medical emergency whilst abroad

You should contact the International Helpline as soon as You or Your representative are able. Assistance
related expenses MUST be authorised through the 24 hour helpline)

Sports Cover Direct – Sports insurance
Policy Number: ◼◼◼◼◼◼◼◼◼◼

Details of next of kin in
case of emergency

NOK Contacts
Sue & George Gent ◼◼◼◼◼◼◼◼◼◼
Jean Stewart ◼◼◼◼◼◼◼◼◼◼
John Horobin ◼◼◼◼◼◼◼◼◼◼

Dates: 07/07/18 – 04/08/18

Destination: Canada
Itinerary
Day
Fri
Sat

Date
06/07/2018
07/07/2018

Travel
Car to Gatwick
LWG 1030 YVR 1215

Sun
Mon
Tue

08/07/2018
09/07/2018
10/07/2018

Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri

11/07/2018
12/07/2018
13/07/2018
14/07/2018
15/07/2018
16/07/2018
17/07/2018
18/07/2018
19/07/2018
20/07/2018
21/07/2018
22/07/2018
23/07/2018
24/07/2018
25/07/2018
26/07/2018
27/07/2018

Sat
Sun
Mon
Tue
Wed
Thu

28/07/2018
29/07/2018
30/07/2018
31/07/2018
01/08/2018
02/08/2018

Fri
Fri
Sat

03/08/2018
03/08/2018
04/08/2018

YVR 1745 YXY 2010
R&R
R&R
Drive to Mayo
Fly to McClusky Lake
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Canoe Wind River
Arrive Fort
MacPherson
Canoe Peel/ M'kenzie
Canoe Peel/ M'kenzie
Canoe Peel/ M'kenzie
Canoe Peel/ M'kenzie
Arrive Inuvik

YEV 1235 YXY 1425
YXY 0730 YVR 0945
Depart YVR 1510
Arrive LGW 0845

logistics
Parking at hotel
Air Transat South
Terminal
Air North
Food shopping
Food shopping
UpNorthAdventures

Accommodation
Hotel Gatwick
Taxi to terminal

Hotel WH
Hotel WH
Hotel WH
Camp @ Alcan
Air base
0800 departure - Alcan Air Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Re-supply food/ Shower
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Wild Camp
Hotel Inuvik
Air North (Canoes to
Manitoulin
Transportation Services
by 5pm)
Hotel WH
Air North
Air Transat
Air Transat
Taxi to carpark

Wind | Peel | Mackenzie
Key Wildlife Sightings
Birds
American Kestrel
American Robin
Arctic Tern
Bald Eagle
Bank Swallows
Belted Kingfisher
Blue-winged Teal
Bufflehead
Canada Goose
Cliff Swallows
Common Loon
Common Merganser
Golden Eagle
Gray Jay
Harlequin Duck
Herring Gull
Horned Grebe
Mallard
Mew Gull
Northern Flicker
Osprey
Peregrine Falcon
Raven
Sandhill Crane
Say’s Phoebe
Semipalmated Plover
Solitary Sandpiper
Spotted Sandpiper
Surf Scoter
White-winged Scoter

Mammals
Beaver
Black Bear
Canadian Mink
Dall Sheep
Gray Wolf
Ground Squirrel
Lynx
Moose
Red Squirrel
Insects
Old World Swallowtail
Silvery Blue
Western Tailed Blue
White Admiral
Dragon Flies
Horse Flies
May Flies
Mosquitoe…
Plants & Flowers
Alpine Bearberry
Alpine Forget-me-not
Alpine Sweetvetch
Arctic Aster
Cotton Grass
Dryas Grass
Large Yellow Ladies Slipper
Moss Campion
Mountain Deathcamas
Northern Goldenrod
River Beauty
Shrubby Cinquefoil
Yellow Mountain Saxifrage

Analysis of microplastic in a wilderness river system – Final report
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Full expedition diary
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Expedition Diary
Day

Comment

0

Transferred from Whitehorse to Mayo by road. Arrived Alcan Airbase situated on the Stewart
river. Camped overnight at base.

1

Transferred by light aircraft to McClusky lake 45 mins NE in the Wernecke Mountains.
Landed on McClusky lake and unloaded. Plane returned to base. Portaged all our kit 500
meters to a small but fast flowing creek. Lined our fully loaded canoe for 3km down the creek
to the Wind river. Met a German father and daughter who were portaging their gear back up
to the lake to be rescued after capsizing and losing most of their gear. Started our paddle on
the Wind river. Found the Germans’ gear a little way down the channel. Attempted to alert
them to their kit but couldn’t find them. Dealt with it ourselves, burying some and carrying
everything else on to camp to sort through. Camped on gravel bar. Heavy rain followed by
rainbow.

2

Burned excess food and packaging from the Germans before we started our paddle.
A good paddle in sunshine. The flow was fast at first with blind bends and sweepers requiring
a lot of concentration. The water was an exceptional clear blue. Mountain scenery and rocky
ridges in view. Camped on flat grassy area. Heavy showers, mosquitoes and mayflies.

3

Easy paddling, a few riffles before the river widened out with shallow areas. Able to see fish
on the bottom. Jagged rocky ridge lines either side of the valley. A mixed bag of weather with
a head wind late in the afternoon made for slow progress. Saw a moose cross down river in
the distance. Mergansers with young, bald eagles, a northern flicker and ground squirrels.
We also saw a lot of evidence of beaver. Camped on a gravel bar surrounded by stunning
mountainous scenery. The weather fronts cleared to a beautiful blue sky and the sun shone
hot late into the evening.

4

A day off the river and a hike up a limestone ridge instead. Impressive canyon followed by
steep climb onto the narrow ridge. Breath taking views of the Wind river valley and beyond.
Saw three Dall sheep in the distance on our return to camp. The weather was good
throughout the day, but storms were passing in the distance. Back at camp we were hit with
a ferocious wind storm. All we could do was hunker down in our tent. It raged so long that we
were unable to cook dinner so snacks were eaten instead.

5

Clear still morning. Large herd of Dall sheep on first bend of the river. Fast bends, deep
water then chicanes through gravel bars. Golden eagle flew from the bank over our heads.
Our planned camp was unreachable due to low water levels. First group of tents spotted
down river. Decided to continue on and past them. Found beautiful camp opposite the
dramatic Royal Mountain. A number of wild flowers and lots of butterflies.
Had our first wash in the river… freezing but refreshing! Dramatic clouds, rainbows and everchanging evening light.

6

A dry start and an entertaining paddle with large bouncy wave trains and boulders to
negotiate with more fast sweeping bends. Mountains towered above river right revealing
exciting ridgelines and pinnacles. More bald eagles. Shortly after making camp torrential rain
hit and continued into the evening. Took shelter by the fire until the rain put it out then
resigned ourselves to the tent to research the maps and plan days ahead. Rain stopped at
8pm, restored fire and cooked dinner.

7

Dry and sunny morning. A hiking day up ridgeline behind camp. Thick bush was slow going
until we made it out onto craggy ridge. Stunning views in all directions. Royal mountain very
impressive. Marmots squawked at us all the way up. Saw butterflies and carpets of wild
flowers. Heard singing voles. The weather broke after lunch and we were forced to cut our
walk short with heavy rain followed by hail and thunder and lightening overhead. We
negotiated a steep scree slope down to the valley floor. Things brightened up by the time we
were back at camp.

8

Very braided section of river. Vast flat gravel areas dotted with drift wood. We watched as
herring gulls bombed a golden eagle. Then they started on us warning us away from a large
young gull camouflaged against the grey of a gravel bar. The heckling and bombing
continued for a while as we headed down river leaving the bigger mountains behind us. By
lunchtime the sun was very hot. The afternoon paddle provided a different feel, high
riverbanks, more obvious fast flowing channels. We descended quickly round sweeping
bends and bouncy rapids into thickly forested foothills. Finding suitable camp was trickier but
we eventually found a sandy spot and made the most of the heat with clothes washing and
body bathing.

9

Feeling much warmer out of the mountains. River flowing fast and generally as one channel.
Some good entertaining rapids past large rocky cliffs. The river flattened off a bit. Noticeably
less clear and a lot of tree debris stuck in the flow making route finding tricky. Camped at the
foot of Mt Deception. Very windy but warm. Red squirrel not happy about our choice of camp
spot!

10

Decided against an ascent of Mt Deception due to low cloud and our inability the day before
to find any suitable way up. A challenging first couple of hours on the river navigating through
a mess of gravel bars and fallen trees. The fast flow required quick decision making on best
direction to avoid the many obstacles that kept coming. We had a near miss on one bend,
narrowly avoided being sucked into a pile of strainers (trees and branches in the river).
Stopped to watch a moose and calf grazing on an island. The paddling got easier and we
started to see large lumps of coal on the river edge. Herring gulls heckled us again. Salmon
coloured cliffs came into sight signalling our closeness to the Peel river confluence. We
negotiated some swirling water and a couple of wave trains caused by canyon walls.
Stunning campsite at the confluence. Cliff swallows flitted around the rock walls.

11

Onto the Peel river and bigger volume, slower pace. Hot sunshine and a relaxed paddle. We
left the canyon walls at the confluence but it wasn’t long before rock walls loomed high as the
river chicaned through the twisted strata of the Peel canyon. Waves, boils and whirlpools
brought us to a large pebble beach. Most incredible place to camp. Cliff swallows and herring
gulls shared the ledges on the opposite side. We walked the beach and studied the 90-meter
large wave train which we would have to navigate the next day. We enjoyed watching the
colours of the rock change with the angle of the sun. The heat stayed well into the evening.

12

Beaver sighting at breakfast. Onto the river and straight into the rapids. Some interesting
eddy lines and large whirlpools avoided. Very hot day 32c. Large cut backs and cliffs. Golden
eagles nesting on ledges. Difficulty finding decent camp so stopped on rocky bar. Cooled off
in the river at 8pm. Lots of evidence of bear today with prints in the mud most places we
stopped.

13

On the river early to try and beat the heat. Super sight of an osprey hovering overhead
before diving right before us to catch a fish. Four pairs of peregrines also seen. One pair
chased a herring gull for some time. Collected water from side creeks but tasted very salty.
Lots of dragonflies at creek mouth as well as multiple wolf prints. 36c by the time we stopped
to camp. Swam to cool off. Beaver came to check out our camp, disapproved with a slap of
its tail.

14

River slowed and was almost lake like at times. Crumbling cut backs gave way to treecovered slopes. Banks on river bends collapsed into the water. Crossed into the Arctic circle.
Large thunder clouds built up and humidity increased. Thunder could be heard in the
distance but passed us by. Saw osprey and golden eagle. 30c in tent when we finally got to
bed.

15

Not long into our paddle and a moose and calf appeared out the bush, walked along the
bank and then swam across the channel behind our boat. Stopped for lunch on the bank of a
very wide stretch desperately seeking shade. Within a short time, a storm broke over head
and we were then sheltering from torrential rain. It passed quickly and then it was back to
searing heat and drying everything off. Smoke from a lightning strike could be seen in the
distance. Saw bald and golden eagles, surf scoters, white winged scoter, heard wolves up
river and saw beaver shortly before camp.

16

Visited at breakfast by a mink. Very inquisitive. Slow progress on river with very little flow.
Stopped early evening and had dinner then continued paddling to make up for slow progress.
Lovely sunset colours. Pitched tent by 10.30 pm on a mud flat just south of ferry crossing for
dempster highway. Flocks of gulls, ravens and eagles circled and large river pike skeletons
lay scattered along the shoreline.

17

Difficult weather day, head wind, drizzle and overcast all day. Stopped at Fort Mcpherson to
resupply. Odd feeling stepping off the river into civilisation if only briefly. Soaked to our
underwear by the time we pulled into a small bay and made camp. Saw arctic terns.
Probably at our lowest morale today. Back in thermals and sleeping bags to warm up. Quite
different to the relentless heat we’ve experienced the last few days.

18

Woke to wolves! A pack up river howled in response to a lone wolf howling only 10 metres
from our tent. We peered out the tent to see it sitting at the edge of the river looking out
across the water. A bright and drier day on the river. Only two hours into our paddle and we
saw a wolf making its way along the river bank. Felt even more wild and remote than in the
mountains on the Wind. Entered one of the Mackenzie river channels and paddled up river
against the flow in order to reach the main channel at the correct point. Slow progress so
stopped on the bank and made dinner. We were down wind of a lynx who literally walked
within 7 metres of us, stopped, startled, crouched flat to the ground, assessed us then shot
off into the brush. A short time after returning to the water we again saw the lynx strolling
along the river bank. We made camp on a sandy bank.

19

Woke to find fresh bear tracks in the sand only feet from our tent. Crossed the main channel
of the Mackenzie, a vast wide-open stretch of water with a bit of wind and a few waves.
Secured the spray deck for safety. Once across we continued down river and accessed the
East channel which would eventually take us to Inuvik. We watched as seven sand hill
cranes grazed a perfect camping area. We moved on a little further to make camp. Joined by
four other canoeists later in the evening and shared pancakes and chocolate spread.

20

Took advantage of the tail wind and rigged up a successful sail. Passed a bank with many
young arctic terns squawking loudly while the parents soared and dived above our heads.
Two wolves trotted along the river bank in good view before disappearing into the bush.
Deep mud banks made for challenging boat landings. Stopped for dinner near a fresh water
creek then continued paddling until after 10pm. We sailed again for a while, out running a
large thunderstorm which had built up behind us. Our final camp was at Gull creek, up a
steep muddy bank, vegetated and mozzie-rich.

21

Our morning paddle was noisy with birds calling across the many bodies of water left and
right of us. We were really deep in the delta now. Loons flew overhead and bobbed around
on the river communicating with their haunting calls. We were joined at lunch by a golden
eagle who perched precariously on top of a skinny pine tree, observing our food. More
evidence of fish camps and cabins as we neared Inuvik. Beavers swam a short distance from
our boat. We rounded a bend to see a black bear making its way along the bank. It slid down
to the water’s edge and proceeded to claw at the nesting holes of the bank swallows, eating
the eggs and young. Inuvik finally appeared around the last bend in our journey. A long
straight lay ahead to our finish point. The only problem was that a fierce head wind and huge
white capped waves had us going backwards. We had to pull out on the opposite bank and
wait for it to die down. This took a while and in the shelter of some trees we made cups of tea
and ate dinner until it abated. We paddled the final stretch somewhat reluctantly and ended
at a muddy bay of little description!
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Microplastic sample images

Analysis of microplastic in a wilderness river system – Final report

Water sample locations

COMMENTS
1. The images provided here are a selection of the images available and have been chosen
to demonstrate the overall findings from the microscope analysis of the samples.
2. Not all parts of every sample were photographed, but an attempt was made to capture
images that demonstrated the overall nature of the sample as well as particular items of
interest.
3. For each sample, up to four images have been presented. Where fewer than four are
presented, this is because the other images show very similar features.
4. Scale bars have been provided but should be treated with caution given the relatively
simple nature of the microscopes used.

Analysis of microplastic in a wilderness river system – Final report

Sample reference: WATER SAMPLE 1
River: WIND
A

2 mm

B

200 µm

C

D

200 µm

200 µm

A – General view of the majority of the sample

B – Translucent fibres found within sediment. Assumed
to be some form of plastic

C – A close up of the majority of the sample

D – Translucent fibres found within sediment. Assumed
to be some form of plastic
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Sample reference: WATER SAMPLE 2
River: WIND
A

B

500 µm

200 µm

C

D

200 µm
A – General view of the majority of the sample

100 µm
B – Blue fibres found within sediment. Assumed to be
some form of plastic

C – Translucent fibres found within sediment. Assumed D – Closeup of one of the blue fibres
to be some form of plastic
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Sample reference: WATER SAMPLE 3
River: WIND
A

200 µm

A – General view of the majority of the sample
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Sample reference: WATER SAMPLE 4
River: WIND
A

200 µm

A – General view of the majority of the sample

B

200 µm

B – An unknown shard of material but may be mineral
not plastic
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Sample reference: WATER SAMPLE 5
River: WIND
A

1 mm

A – General view of the majority of the sample
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Sample reference: WATER SAMPLE 6
River: PEEL
A

200 µm

A – General view of the majority of the sample
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Sample reference: WATER SAMPLE 7
River: PEEL
A

200 µm

A – General view of the majority of the sample
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Sample reference: WATER SAMPLE 8
River: PEEL
A

200 µm

A – General view of the majority of the sample
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Sample reference: WATER SAMPLE 9
River: PEEL
A

B

200 µm

200 µm

C

D

200 µm

50 µm

A – General view of the majority of the sample

B – General view of the majority of the sample with a
blue particle that may be plastic

C – Fine translucent fibres

D – Close up of the blue particle
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Sample reference: WATER SAMPLE 10
River: PEEL
A

200 µm

B

200 µm

C

200 µm
A – General view of the majority of the sample
C – Translucent fibres found within sediment. Assumed
to be some form of plastic

B – Blue fibres found within sediment. Assumed to be
some form of plastic
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Sample reference: WATER SAMPLE 11
River: MACKENZIE
A

200 µm

B

200 µm

C

200 µm
A – General view of the majority of the sample
C – Fibres found within sediment. Assumed to be some
form of plastic

B – Translucent fibre found within sediment. Assumed to
be some form of plastic
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Sample reference: WATER SAMPLE 12
River: MACKENZIE
A

200 µm

A – General view of the majority of the sample
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Sediment sample locations

COMMENTS
1. As for the water samples, the images provided here are a selection of the images
available and have been chosen to demonstrate the overall findings from the microscope
analysis of the samples.
2. Not all parts of every sample were photographed, but an attempt was made to capture
images that demonstrated the overall nature of the sample as well as particular items of
interest.
3. For each sample, three images have been presented. Each has one image using the low
power microscope and two with the medium power microscope.
4. Scale bars have been provided but should be treated with caution given the relatively
simple nature of the microscopes.
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Sample reference: SEDIMENT SAMPLE WIND
River: WIND
A

2 mm

B

200 µm

C

200 µm
A – General view of the majority of the sample
C – Translucent fibres found within sediment. Assumed
to be some form of plastic

B – General view of the majority of the sample
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Sample reference: SEDIMENT SAMPLE PEEL
River: PEEL
A

2 mm

B

200 µm

C

200 µm
A – General view of the majority of the sample
C – General view of the majority of the sample

B – General view of the majority of the sample
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Sample reference: SEDIMENT SAMPLE MACKENZIE
River: MACKENZIE
A

2 mm

B

200 µm

C

200 µm
A – General view of the majority of the sample
C – General view of the majority of the sample

B – General view of the majority of the sample
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Appendix 4

Macroplastic sample images and locations
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Macroplastics found during the expedition
Coffee cup lids at the landing
stage on McClusky Lake

Zip tie on the Wind River near
McClusky Lake

Abandoned kit from earlier
expedition 2 km from start of
the expedition
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Nylon string tangled in a tree on
the Wind River

Melted plastic fragment in a fire
pit on the Wind River

Food bag tag at the Wind/Peel
confluence
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Fragment of plastic bag at the
Wind/Peel confluence

Plastic tape on the Peel River

Polystyrene/Styrofoam block on
the Lower Peel near Road
River
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Shotgun cartridge on the Lower
Peel near Yukon/NWT border

HDPE container on the Peel
River near Fort McPherson

Blue plastic on the Peel River
near Fort McPherson
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Blue plastic box and plastic
sheeting on the Peel River near
Fort McPherson

Blue plastic container and
yellow nylon cord on the Peel
River downstream of Fort
McPherson

Plastic material embedded in a
sand back on the West Channel
of the Mackenzie River
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Appendix 5

Potential sources of contamination from the expedition
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Potential sources of plastic contamination from the expedition

Transparent fibres from the
nylon rope used initially to
deploy the sampling net.

200 µm

A piece of plastic scraped from
the base of the canoe

200 µm

A piece of plastic scraped from
a paddle

200 µm
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Close up of the 53 µm sampling
net

200 µm

Close up of some of the fibres
used to manufacture the
sampling net

200 µm

Blue polyester fleece material

200 µm

