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1.0 INTRODUCTION
Skeena chum are currently a stock of concern and lack the stock assessment data necessary to monitor
trends in spawning abundance (Spilsted and Peacock 2010). The Ecstall River is the largest chum
spawning system in the Skeena watershed and has been identified as a priority for enumeration
(Peacock and Spilsted 2010). Opportunities for visual chum escapement enumerations in the lower
Skeena chum spawning areas (main-stem slough and lower river glacial tributaries) are often
constrained by poor visibility. As a consequence, the success of aerial surveys of the Ecstall River has
been intermittent. Currently, one helicopter survey is done by DFO at the estimated peak of chum
spawning in early to mid-September; however, there are concerns regarding the accuracy of these
counts given the amount of riparian tree canopy combined with the fact that chum tend to spawn
close to the shores of the river (pers. comm. Corey Martens, DFO resource management). In 2013 2015 the North Coast- Skeena First Nations Stewardship Society (NCSFNSS) received funding from the
Pacific Salmon Commission’s Northern Fund Grant to carry out a project to evaluate whether ground
surveys and/or a mark recapture program are feasible as a more consistent alternative to aerial
surveys. For the third year, in 2015 the NCSFNSS retained the services of Sea Sherpa Aquatic Services
to design and implement the field study. Sea Sherpa Aquatic Services submitted a report, which has
been subsequently finalized by NCSFNSS; NCSFNSS contributed GIS maps to the report. Much like in
the 2013 and 2014 studies, the 2015 study set out to meet the following objectives:
1.) Visually enumerate salmon occupying the Ecstall River and its tributaries within the study area
2.) Delineate salmon spawning locations
3.) Identify potential tagging locations for Mark Recapture Study to analyze chum escapement, and

locations for carcass mark rate estimation
4.) Estimate 2015 Ecstall River chum escapement
5.) Document and analyze river parameters to support future study.

The following report details the methods and results of the study.
Study Area
The Ecstall River flows into the lower tidal reach of the Skeena River near Prince Rupert, BC.
Considering channel sinuosity, from the confluence of the Skeena River to the mountain headwaters,
the Ecstall River is approximately 100km long. In general, the river consists of slow meandering flows
easily navigable via jet boat. Four sets of rapids, however, are located on the river and limit boat
access. The first and second sets are less than 100m apart and together will be referred to as Rapid A.
Rapid A is located approximately 53km upriver from the confluence and is believed to be passable via
jet boat at medium to high flows (Figure 1.0). A DFO cabin is located directly downstream of Rapid A.
2
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The third set of rapids (Falls) is located approximately 58km from the Skeena confluence and is not
passable by boat (Figure 1.0). The fourth set of rapids (Upper Falls) is located approximately 87km from
the Skeena confluence and is not passable by boat (Figure 1.0). In addition, a log jam is present on the
river that limits boat access to medium to high flows. Approximately 67km from the Skeena
confluence, the Lower Ecstall Lake flows into the Ecstall River; this location will be referred to as Camp
(Figure 1.0). The 2015 ground survey extended from the bottom of the Upper Falls to the Cabin.
Considering channel sinuosity the ground survey covered approximately 34km of Ecstall River mainstem.
2.0 METHODOLGY
The following section outlines the methods used to achieve the project objectives. The method for
achieving objectives 1, 2 and 3 are outlined in Section 2.1 (Ground Surveys); the methods for achieving
objective 4 are outlined in Section 2.2 (Data Analysis); and methods for achieving objective 5 are
outlined in Section 2.3 (Environmental Data).
2.1 Ground Surveys
The ground survey team flew from Prince Rupert to Lower Ecstall Lake via floatplane. The team set up
camp at the location detailed in Figure 1.0. To organize daily surveys, the survey area was divided into
sections as follows:
•
•
•
•
•
•
•

Above Camp
Camp-Log Jam
Log Jam-Falls
Falls-Cabin
Main Tributary
Small Tributary
Johnston Creek

Survey sections were further stratified into sites. These sites were generally homogenous in habitat
function and species presence. Each site was delineated using upstream and downstream coordinates.
Live and dead fish observed in the areas were recorded in field notes. Snorkel surveys were conducted
at pools where salmon were observed to be holding. Snorkel surveys were conducted to confirm
species presence and to verify suitable tagging locations.
An inflatable jet boat was used to survey reaches between Camp and the upstream boundary (Above
Camp). The inflatable jet boat and an inflatable kayak were used to survey sections between Camp and
Falls (figure 1.0). The inflatable kayak was used to navigate the Falls and survey Falls-Cabin. The survey
3

December 17, 2015

ECSTALL CHUM ESCAPEMENT PROJECT

team lodged at a Fisheries and Oceans Canada cabin located below Rapid A after Falls-Cabin survey
events. The following day, the team would survey Johnston Creek and survey back to the Falls by
walking and kayaking up the river. Due to inefficiencies of surveying while walking up river, up river
survey results were only used as a comparison and were not included in the Summary of Chum Salmon
Counted and Estimate of Chum Present (Table 2.0). The Main Tributary and Small Tributary were
surveyed at random or when the main stem water clarity was poor. The tributaries were surveyed by
walking along the edge of the stream and enumerating fish observed. All survey results were recorded
in field notebooks and a journal was kept to summarize daily activities.
After completion of the field surveys, the team was picked up at the Lower Ecstall Lake and
transported back to Prince Rupert via floatplane.
2.2 Data Analysis
Escapement Estimate
Daily survey data were used to calculate an Ecstall River chum salmon escapement estimate. The
estimate was calculated using methodology from the Area-Under-The Curve Salmon Escapement
Estimation Manual (Irvine et al. 1993). The following summarizes the calculations:
1. Add sectional survey results (Appendix A) together to get survey counts of the study area. A
count of the study area is from Upper Falls to Cabin. Therefore, if Camp to Falls was surveyed
on day one and Falls to Cabin on day two, the results would be added together and considered
one survey of the study area.
2. Determine observer efficiency of each survey.
3. Determine residence time of chum salmon.
4. Expand the survey count using the observer efficiency (Ex. If 222 chum were counted and a 60%
observe efficiency was used the expanded count would be 370 chum).
5. Plot the expanded number of fish counted during each survey against time, taking into account
chum residency time.
6. Use MS Excel software to calculate the Area Under the Curve (AUC) of the plotted counts.
7. Divide the AUC by the residence time. The result is the escapement estimate.
Residency Time
Residency time for this study was defined by the period when adult chum salmon were first observed
at their spawning locations to the date they were observed dead.. To assess this period, newly
observed chum were captured and tagged. A beach seine was used to capture the fish and flagging
tape was inserted at the base of the dorsal fin. A different colour of flagging tape was used for each
tagging day. Flagging tape allowed for easy observation of the tagged fish. Flagging tape observations
4
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were made during each survey until the tagged fish were observed dead, marking the end of the
residency period.
Mapping
Spawning locations where chum were routinely observed were recorded using a handheld GPS unit.
The upstream and downstream coordinates were recorded, and areas between the coordinates were
assigned a site number and common name. The NCSFNSS used this information to update maps that
were created using the 2013 and 2014 survey data.
2.3 Environmental Data
Environmental data (flow, air and water temperature, and water clarity) were collected throughout the
field survey. To collect this information a water level gauge and rain gauge were installed and daily
readings were recorded. This information helped determine the navigability of the river and provided
insight into fish migration and the ability to observe fish.
2.4 Equipment
See Appendix A for a detailed list of field equipment used and required to carry out work in this remote
location.

3.0 RESULTS
3.1 Ground Survey
The Ecstall River ground survey began on August 24, 2015 and concluded on September 13, 2015. Daily
surveys involved the following: 1.) Visually enumerating chum salmon occupying the Ecstall River and
its tributaries within the study area; 2.) Delineating salmon spawning locations; 3.) Identifying potential
tagging locations for a mark recapture study to analyze chum escapement, and locations for carcass
mark rate estimation. The results of these three initiatives are as follows:
1.) Visual enumeration of salmon occupying the Ecstall River and its tributaries within the study area.
The large size of the study area required it to be divided into sections that could be surveyed in a single
day. The sections, the day in which they were surveyed, and the corresponding chum counts are
displayed in Table 1.0. The majority of chum observed in the study area were located in the Falls-Cabin
section (Table 1.0). Chum within this section concentrated in side channels and areas of upwelling
adjacent to old tributary confluences.
5
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Inclement weather and high flows limited main stem survey opportunities resulting in a total of three
surveys of the entire study area. An additional two surveys of the Camp- Log Jam, Log Jam-Falls and
Falls-Cabin sections were conducted. The first surveys of the Camp-Log Jam, Log Jam-Falls and FallsCabin sections occurred on August 24th. This survey covered the main stem and side channels and 194
live and 0 dead chum were observed.
The survey that resulted in the highest number of observed chum in the study area (peak count)
occurred on September 3th and September 4th. The Above Camp section was surveyed on September
3th resulting in 399 live chum observed. The river level during this survey was relatively low (0.30m)
resulting in good water clarity and opportunity for observation. The Camp-Log Jam, Log Jam-Falls and
Falls-Cabin sections were surveyed on September 4th and resulted in 973 live and 2 dead chum
observed. The river level on September 4th was 0.29m resulting in good conditions for observation.
The results from the September 3th and 4th were combined and resulted in a peak count of 1372 live
chum. Many of the chum observed on September 4th were believed to be ‘new’ to the spawning
location. These ‘new’ chum did not show physical signs of spawning (such as, worn caudal fin and
white sores). A high percentage of these ‘new’ chum were noticeably smaller then the previously
observed spawning fish, potentially representing a younger age class.
Chum observations within the tributaries to the Ecstall River were limited to upper Johnston Creek and
the lower exit of Main Tributary (Figure 1.0). Johnston Creek was surveyed two times with the highest
chum count occurring on September 5th resulting in 15 live and 0 dead chum. The Main and Small
Tributary’s were surveyed on two occasions, one of which was on August 31th, resulting in the highest
count of 8 live chum in the Main Tributary. No chum were observed in the Small Tributary.
Due to inclement weather the DFO aerial survey of Ecstall chum occurred on September 14th, 2015
and resulted in a total count of 355 chum. For comparison, the ground survey from September 13th,
2015 resulted in a total count of 300 chum. This count did not include the Above Camp section.
Similarly, in 2014 the aerial survey occurred on September 6th with a count of 500 chum, compared to
a ground survey total (covering the entire survey area) from September 4-6 of 528 chum. Similarity in
the survey results was also found in 2013; the aerial survey occurred on September 4th with a count of
212 chum, compared to a ground survey total from September 4-5 of 250 chum.
2.) Delineation of salmon spawning locations
Primary salmon spawning locations were delineated during the 2013 and 2014 studies. This allowed
the 2015 survey team to anticipate fish distribution prior to commencing the survey. The 2013 survey
effort was primarily allocated to survey sections between the Camp and Cabin. The 2014 survey
distributed survey effort more equally and extended the up stream survey boundary to the base of a
large cascade approximately 20km upstream of the Camp. Chum spawning was observed in abundance
6
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in the Above Camp section resulting in the formation of 12 new sites. The 2015 study replicated the
2014 study in the allocation of survey effort and distribution. Throughout the study area, chum
spawning was observed in reaches exhibiting low flow velocity and around tributary or ground water
influence. These locations were generally side channels or areas where old tributaries deposited gravel
into the main stem resulting in gravel groynes, creating back eddies. Chum were observed spawning in
the back eddies and along the interface of the back eddy and the main stem current (eddy-line). Chum
spawning was observed throughout the main stem study area and the upper reach of Johnston Creek.
No chum were observed in the main stem of Main or Small Tributaries. Chum were observed spawning
in the lower exit of Main Tributary during high water, however, during lower flows this exit channel
became dry and egg survival is unlikely.
The largest concentration of chum spawning was observed in the upper and middle sections of the
study area in the upper reaches of the Above Camp section and the upper reaches of the Falls-Cabin
section (Figure 1.0, 2.0).
In addition to chum counts, observations of other salmon species spawning were recorded. Chinook
salmon spawning primarily occurred in fast riffle habitat containing large gravel and cobble substrate.
Chinook spawning was observed throughout the study area but was concentrated in the Camp-Falls
section, Main Tributary and Johnston Creek. Pink salmon were observed spawning in riffles exhibiting
low flow velocity and gravel substrate. Pink salmon spawning occurred throughout the study area but
was observed to concentrate in the lower reaches of the Falls-Cabin section. Sockeye salmon were only
observed at the Johnston Lake outlet and the stream connecting the upper and lower Ecstall Lakes. The
stream connecting the upper and lower Ecstall lakes was enumerated three times with a peak count of
134 sockeye on September 8th. Coho salmon were only observed spawning in the Johnston Lake outlet;
15 coho salmon were observed on September 5th.
3.) Identification of potential tagging locations for a mark recapture study
Siting criteria for potential tagging locations included pooling areas, namely, areas where fish would
concentrate and hold before migrating up river. The sites were assessed to determine if a beach seine
net or gillnet could be used to capture fish holding in the pool. Pools containing large woody debris
were dismissed due to the potential for net entanglement. Tagging sites were given a rank according to
observations of chum utilization and ease of net use at the site, 1 being the most suitable (Table 5.0;
Figure 3.0).
Deep runs, poor water clarity, high river flows and scavengers limited observations of chum carcasses
to a few locations, the majority of which were located in the Falls-Cabin section (Table 4.0). The largest
concentrations of chum carcasses were observed in main side channel within the Falls-Cabin section
(Figure 2.0).
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3.2 Residency Time
To determine residency time, tagging occurred on the first two Falls-Cabin surveys. A small beach seine
net was used to capture chum in the main side channel located within the upper river portion of the
Falls-Cabin section (Figure 1.0). This location was selected due to the shallow water depth
(approximately 1m), uniform bottom and small channel width (approximately 6m). This channel
morphology allowed the seine net lead line to drag evenly across the bottom while surveyors pulled
the net across the channel perpendicular to the water flow. The first tagging event occurred during the
first Falls-Cabin survey on August 24th. All fish residing within the targeted section of the main side
channel were captured; six chum were tagged with pink flagging tape and released. The second FallsCabin survey occurred on August 27th and eight chum were tagged with orange flagging tape and
released in the main side channel. Subsequent Falls-Cabin surveys noted pink and orange flagging tape
in pools within the main side channel and a proportional reduction of tagged fish were observed. It is
expected that aggressive spawning behaviour resulting in the removal of some tags. The last tagged
chum was observed on September 7th. This chum appeared near death and several other chum were
dead on the banks in the main side channel. This fish was tagged on August 24th and therefore was
observed on the spawning grounds for 14 days. Observations of chum in side channels in the Above
Camp section indicated a residency of approximately 12 days. Therefore a residency time of 13 days
has been applied to the escapement estimate.
3.3 Escapement Estimate
The escapement estimate was calculated using the Area Under the Curve (AUC) methodology (Irvine et
al. 1993). The expanded chum counts were plotted against the estimated period of chum presence (or
observed residency) within the river, the Area Under the Curve was calculated and divided by the
individual residency (Figure 4.0). Chum individual residency in the Ecstall River is estimated to be 13
days. The first surveys of the study area were completed on August 27th and a total of 673 live chum
and 2 dead were observed. August 27th was the first day that dead chum were observed and therefore
it is expected that chum entered the study area roughly 13 days prior to that survey date (August 14th).
Thus, August 14th has been given a count of one, which marks the start of the chum
presence/residency within the study area (Figure 4.0). The last survey event that noted ‘new’ chum in
the study area occurred on September 4th. Therefore, the end of chum residency was estimated to be
September 17th. Thus, September 17th was given a count of zero, marking the last date to which chum
are expected to be alive in the area. Chum were present within the study area for an estimated 35 days
(Figure 4.0)

8
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To expand the survey counts; an estimation of observer efficiency was required. Due to the size of the
study area and the variability in water clarity, the observer efficiency ranged from 15% to 80%. The
appropriate observer efficiency was applied to each count, resulting in expansion to each count. The
expanded chum counts used to calculate the AUC were the combination of the expanded chum counts
in the Above Camp, Camp-Log Jam, Log Jam-Falls and Falls-Cabin sections (Table 2.0). Only 8 chum
were observed in Main Tributary and 15 chum in Johnston Creek and only two surveys were conducted
in these areas, therefore, the sections were excluded from the expansion calculation. Plotting the
expanded Main Stem counts result in an AUC of 48,173, resulting in a total escapement estimate of
3,706 chum. In comparison, the 2013 and 2014 AUCs were 6,815 and 18,741, and the total escapement
estimates were 682 and 1,874 respectively.
3.4 Environmental Data
The weather throughout the study period was a mix of sun and rain. Heavy rain events occurred on 9
of the 23 field days resulting in stream levels unsafe for navigation downstream of the Falls. Winter
stream conditions bent the Staff Gauge that was installed in 2013 and seemed to alter the river
morphology at the Staff Gauge, resulting in a slightly altered comparison between downstream river
condition and the gauge reading. The maximum-recorded water level was over the gauge after 23mm
of rainfall over 24 hours. The minimum water level was 0.20m after an evening temperature of 6
degrees Celsius and two consecutive days without rain. The mean water level was over the gauge and
deviations from the mean occurred as a result of air temperature and rain (Table 3.0).
The collection of river level data was used to make predictions about river conditions, which were
necessary for safe river navigation and the allocation of survey effort. It was determined that main
stem reaches between Camp to Falls were moderately navigable via jet boat when water levels were
above 0.20m – 0.30m (Table 6.0). Several riffles and the Log Jam between the Camp and Falls would
not have been navigable below 0.15m via jet boat. This would have required surveyors to access the
study area via kayak. High river levels did not hinder jet boat navigation between camp and falls nor
above camp; however they did cause difficult and unsafe walking conditions during surveys of the
Falls-Cabin section. High river levels resulted in turbid water, greatly reducing fish observations.
Therefore, during high river levels surveys were focused on tributaries where fish were easily observed.
4.0 CONCLUSION
The 2015 Ecstall River Escapement study successfully achieved the study objectives by: 1.) Visually
enumerating salmon occupying the Ecstall River and its tributaries within the study area; 2.)
Delineating salmon spawning locations; 3.) Identifying potential tagging locations for a mark recapture
study, and locations for carcass mark rate estimation; 4.) Estimating 2015 Ecstall River chum
escapement; and 5.) Documenting river parameters and analyze to support future study.
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The study area was surveyed over a 23-day period, resulting in three surveys of the main stem study
area containing spawning adults. An estimate of chum escapement was generated using Area Under
the Curve calculations. It is estimated that 3,706 chum made it to the spawning grounds of the Ecstall
River and were present on the spawning grounds between August 14th and September 20th.
Chum spawning primarily occurred in side channels and back eddies along the sides of the Ecstall River.
Chum spawning was not observed in tributaries to the Ecstall River other than at the top end of
Johnston Creek and an ephemeral exit to a main tributary. The study verified the suitability of the four
sites delineated during the 2013 study for use for future tagging for delivery of a mark recapture study.
Field staff successfully tagged 14 chum on August 24th and 27th and observed the tagged chum during
subsequent survey. This information coupled with chum spawning duration observed in the Above
Camp section was used to generate a chum residency estimate of 13 days. The estimated chum
residency in 2013 and 2014 was 10 days derived from observation and communication with DFO, no
tagging occurred.
The 2015 ground and aerial survey data remain comparable, however, due to inclement weather the
2015 aerial survey missed peak spawning by approximately 10 days. This resulted in a missed
observation of approximately 1000 chum.
In addition to chum observations, environmental parameters were recorded and will aid future
research in understanding river navigability and observer efficiency. The remote location of the study
area and river morphology makes the delivery of this study challenging. The fourth year of the study
will be important in the continuing effort to improve the accuracy of Ecstall chum estimates and
comparisons with aerial surveys. The comparable ground and aerial counts over the last three years of
the study are a promising indication that the aerial survey could be calibrated and informed by the
ground surveys. The ground surveys could inform 1) the timing of multiple flights so they occur at the
right times during the Ecstall chum spawning season; and 2) the chum residency time so that the
counts can be used to calculate escapement estimates using AUC methodology.
5.0 RECOMMENDATIONS
•
•
•

Continue with a tagging program but using more robust tags in key spawning locations to
validate chum residency time.
Use the verified residency time to tighten the 2013-2015 chum escapement estimates.
Field team personnel should have extensive experience in the following: working in and around
swift water, white water kayaking, jet boat operation and maintenance, wilderness first aid,
wilderness survival, fish identification and enumeration.
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TABLES
Table 1.0: Summary of Observed Live Chum Salmon in the Ecstall River by Date and Section
Date

Above
Camp

Camp Log Jam

Log
Jam Falls

Falls Cabin

13

21

160

24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
03-Sep
04-Sep
05-Sep
06-Sep
07-Sep
11-Sep
13-Sep

Johnston
Creek

Main
Trib

Small
Trib

14
90
17

63

503
8

0

3

0

399
45

104

824
15

328
36

16

450

9

26

315

Grand
Total
194
14
90
538
8
399
973
15
328
502
3
350

Table 2.0: Summary of Chum Salmon Counted and Estimate of Chum Present
Date
27-Aug
04-Sep
07-Sep

Day

Survey #
14
22
25

1
2
3

# Fish
Counted
673
1372
830

Observer
Efficiency
40%
50%
35%

12

Expanded #
of Fish
1682.5
2744
2371.4

December 17, 2015

ECSTALL CHUM ESCAPEMENT PROJECT

Table 3.0: Ecstall River 2015 Environmental Data
Date
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug
01-Sep
02-Sep
03-Sep
04-Sep
05-Sep
06-Sep
07-Sep
08-Sep
09-Sep
10-Sep
11-Sep
12-Sep
13-Sep

Time
12:00pm
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am
8:00am

Weather
Light Rain
Light Rain
Light Rain
Sun
Sun
Heavy Rain
Heavy Rain
Heavy Rain
Sun
Rain
Sun/cloud
Sun/cloud
Sun/cloud
Sun
Light Rain
Light Rain
Light Rain
Heavy Rain
Heavy Rain
Light Rain
Cloud
Sun/cloud

Water
Temp

Air Temp

9
9
9.5
9
9.5
10
10
10
10
9.5
9
9
9.5
10.5
9
9
9.5
9
9
9
9
9

14
12
13
14
15
12
11
12
16
12
9
9
11
12
10
12
15
12
11
9.5
8.5
6

13

Water
Level
0.40m
0.38m
0.32m
0.28m
0.25m
Over Gauge
Over Gauge
Over Gauge
Over Gauge
Over Gauge
0.45m
0.30m
0.29m
0.25m
0.20m
0.30m
0.28m
Over Gauge
Over Gauge
0.65m
0.45m
0.23m

Rain
Gauge
n/a
n/a
2.4mm
1mm
0
23mm
27mm
35mm
45mm
30mm
2mm
0
1mm
1mm
0.5mm
3mm
1.5mm
33mm
26mm
10mm
0
0
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Table 4.0: Summary of Observed Dead Chum Salmon in the Ecstall River by Date and Section
Date

Above
Camp

Aug. 24
Aug. 25
Aug. 26
Aug. 27
Aug. 31
Sept. 03
Sept. 04
Sept. 05
Sept. 06
Sept. 07
Sept. 11
Sept. 13

Camp
- Log
Jam
0

Log
Jam Falls
0

Falls Cabin

Johnston
Creek

Small
Trib

0
0

0
0

0

2
0

0

0

0

0
0

0

2
0

0
0

3

6

1

3

7

Table 5.0: Recommended Tagging Locations
General
Location
Approximately
200m above
2nd Falls
Pool between
1st and 2nd
Falls
Middle Study
Area
Top end of
primary
spawning

Main
Trib

Recommendation
Coordinates
Rank
3

0467823W
5967050N
0468249W

4

2

5968263N
0468437W
5961613N
0469542W

1

5958975N
14

Grand
Total
0
0
0
2
0
0
2
0
0
9
0
11
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Table 6.0: Relationship between, Water Level, Water Clarity and River Navigability
Water Level (m)

Water Clarity

0.6 - 0.4
0.4 - 0.3

Poor (<1m)
Fair (≥1m)

Navigability (Jet
Boat)
Easy
Easy

0.3 - 0.2

Good (>1m)

Moderate

0.2 – 0.10

Excellent
(>1m)

Difficult/
Impossible
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FIGURES

Figure 1.0: 2015 Ecstall River Study Area by Survey Section with Locations of Obstacles and Camp.
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Figure 2.0: Falls to Cabin Section with Labelled Sites and Peak Counts of Live Chum per Site.

17

December 17, 2015

ECSTALL CHUM ESCAPEMENT PROJECT

Figure 3.0: 2015 Ecstall River Study Area by Survey Section Showing Potential Tagging Sites and Peak Counts of
Live Chum per Section.

18

December 17, 2015

ECSTALL CHUM ESCAPEMENT PROJECT

Arrival - Aug. 14th

Last Live - Sept. 17th

Figure 2.0: Expanded Chum Salmon Counts by observed chum residency Within Study Area – used for
Area-Under-the-Curve Escapement Estimate.
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APPENDICES
Appendix A: Equipment List
General
-

Yeti cooler

-

Large propane stove

-

Small stove and cook set for down river trips

-

Propane bottle

-

Pots, pans, kitchen stuff.

-

Electric fence

-

Traps

-

Ropes

-

Inflatable kayak and kayak gear

-

Zodiac

-

Outboard

-

Spare impeller, shoe and sleeve

-

Maintenance kit and patch kit

-

Survival kit for boat

-

Sat phone

-

Spot

-

12 gauge shotgun X 2

-

Flares

-

Dry suit and snorkel gear
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-

Swift water rescue equipment

-

Pin kit for boat retrieval

-

Chainsaw

-

Chainsaw maintenance equipment

-

Oil, gas, grease

-

Wall tent

-

Woodstove for tent

-

Person equipment

-

First aid kit

-

Watertight bags and containers for all gear.

-

Axe

-

Propane Torch

-

Ammunition
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