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INTRODUCTION

The Upper Skagit River Watershed Native Char Project commenced in 2001 and has continued
through 2004 (Nelson et al. 2005). The goals of the project were to examine the potential of
radio-telemetry techniques in the watershed and to collect preliminary life-history information of
native resident char in the upper Skagit River, BC. Telemetry activities have been conducted in
both the BC and Washington areas of the Skagit River watershed. The objectives of the multi-
year biotelemetry study of native char in the upper Skagit River included:

o identify bull trout (Salvelinus confluentus) and Dolly Varden (S. malma) char presence
and distribution within the upper Skagit watershed;

e distinguish between adfluvial and fluvial stocks of bull trout and Dolly Varden char and
describe life history strategies;

e provide estimates of bull trout and Dolly Varden population size;
identify, describe, and photo-document critical habitats for bull trout and Dolly Varden
char, including locations used for spawning, rearing, adult holding, and feeding;

e obtain individual fish information including species, sex, life stage, fork length, weight,
age, and condition factor;

e continue to monitor water temperature by location and time in relation to habitat use and
migration patterns;
provide scientifically based resource management recommendations;
promote international technical and data exchange;
identify information gaps and develop an action plan to complete char conservation status
evaluation; and

e maintain a watershed approach to char investigations in the upper Skagit River.

This report provides the results of habitat-related assessments and activities associated with the
project. The key objective of the habitat work was to quantify key habitat characteristics and
conditions for char populations in the BC Skagit River, by conducting detailed habitat
assessments in specific reaches and sites that have been identified (as a result of the biotelemetry
study) as being important for spawning, rearing, adult holding, and feeding. This objective
relates to the fulfillment of the fourth objective, as described above, for the Upper Skagit River
Watershed Native Char Project. The rationale for undertaking these habitat assessments are to:

determine existing habitat conditions in the Skagit River;

ascertain the biological and physical perturbations to the existing habitat;
evaluate habitat condition data to identify correlations with char utilization; and
identify rehabilitation opportunities within the study area.

el

These data will be particularly useful if| in the future, the Skagit native char stock requires site-
specific management for population or habitat protection/restoration.

Study Area

Although the northern headwaters of the Skagit River watershed lie in the coastal mountains of
southwestern BC, the mouth of the Skagit River empties into the marine waters of northern Puget
Sound, Washington (Figure 1). The Skagit River crosses the international border between
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Canada and the US at the northern end of Ross Lake, a man-made reservoir in the Cascade
Range of Washington. The study area for the BC component of the 2001 Skagit River Char
Telemetry Project was limited to the upper Skagit River watershed (in BC), and extended from
Ross Lake to the confluence with the Sumallo River (Figure 2). The BC study area is within
Skagit Valley Provincial Park/Recreation Area, established in 1995.

A gravel/dirt road provides access to the study area; this road leaves the Trans-Canada Highway
(Hwy 1) about 4 km west of Hope, BC, and follows Silverhope Creek and the Klesilkwa River
into the study area. The road crosses the Skagit River at "26-Mile Bridge", or 26 miles from the
Trans-Canada Highway (Figure 2). The Sumallo River enters the upper Skagit River near the
Hope-Princeton Highway; the Sumallo River is accessible to upstream-migrating fish from its
confluence with the Skagit River to the residential area near Sunshine Valley.
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Figure 1. Index map of the Skagit River watershed.
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Figure 2. Access map of study area.
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METHODOLOGY

At the commencement of the telemetry project in 2001, a map of the Skagit River within the BC
study area was produced for river kilometer (rkm) reference points. The point where the Skagit
River emptied into Ross Lake at full pool, was designated rkm 0.0; while the road crossing at 26-
Mile Bridge was located at rkm 18.0 and the Sumallo-Skagit river confluence was at rkm 32.6
km. UTM coordinates for all key positions and habitat features have been referenced to these
rkm positions in all telemetry data reports (Nelson et al. 2002, 2003, 2004, 2005). To be
consistent with these previous reports, the point where the Skagit River lost its riverine character
for the more lacustrine appearance of Ross Lake occurred at chainage 1+036 m. Therefore,
detailed habitat assessments including photographic documentation were conducted in Reach 1
from chainage 1+036 m (ground zero) to 2+283 m and from chainage 4+829 to 14+292 m.
Detailed habitat assessments were not conducted between chainage 2+283 and 4+829 m;
however, upstream and downstream boundaries of each habitat type were geo-referenced and
photo-documented (Table A1, Appendix A). Reach 2 extends from chainage 14+292 to 20+900
m. Detailed habitat assessments and photo-documentation were conducted from chainage
14+292 m to 18+000 m and from 18+900 m to 20+900 m. Reach 3 extends from chainage
20+900 m to 32+008 m. Detailed habitat assessments and photo-documentation were conducted
from chainage 30+959 m 32+008 m. Reach 4 extends from chainage 32+008 to 33+048 m.
Detailed habitat assessment and photo-documentation were conducted throughout this entire
reach. The location of each habitat type, reach break, logjam, and char holding/spawning sites
are presented in Figure 5 and Tables A1 to A7 in Appendix A.

Fish telemetry tracking and detailed fish habitat field assessments were conducted from 10-19
September 2004 by a crew of two people. The portion of the survey upstream of the 26-Mile
Bridge was conducted on foot, while the portion downstream was floated with an inflatable boat.
The upstream and downstream borders of each habitat type (pool, riffle, glide, cascade, other)
were geo-referenced with a Garmin 12 GPS unit. Within each habitat type, physical attributes
were measured and recorded according to methodologies and procedures described in Watershed
Restoration Technical Circular No. 8 (Johnston and Slaney 1996).

Fish Distribution and Habitat Utilization

Fish visual observations, as well as locations involving the use of telemetry tracking equipment,
were recorded by chainage and habitat type at the time of the detailed fish habitat survey.
Evaluations pertaining to char holding and spawning were conducted on the combined data set
generated by the Upper Skagit River Watershed Native Char Project for the years 2001 to
September 2004.

Stream Habitat Condition

Diagnostic Value for Percent Pools and Pool Frequency

Ratings for percent pool habitat and pool frequency (spacing) were conducted for each reach. A
poor rating was given if percent pool was less than 30%, a fair rating was given if less than or
equal to 40%, and good rating was given if greater than 40%. Similarly, for pool frequency, a
poor rating was given if the number of bankfull widths per pool was greater than 4, a fair rating
was given if less than or equal to 4, and good rating was given if less than 2.
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Diagnostic Value for Deep Pools (Holding Pools")

Watershed Restoration Program Technical Circular No. 8 (Johnston and Slaney 1996) uses the
simple criteriaof pool depth greater than 1 m to define a "good" holding pool for adult fish.
However, this ignores the importance of overhead cover within the pool for creating good fish
holding habitat. To account for the inter-relationship between pool depth and cover, the number
of deep pools (holding pool) was identified using the following criterion:

deep pool, if(maximum depth x overhead cover >= 30),

where overhead cover includes large woody debris (LWD), boulder, cutbank, and overhanging
vegetation. Maximum depth was measured during summer low flows. This diagnostic was
developed to better reflect the interaction of cover and pool depth in providing suitable habitat to
adult salmonids. It is based on observations by the authors, within Vancouver Island streams, of
numerous pools that had greater than 1.0 m depth, no cover and no utilization by adult salmonids
(orjuvenile fish for that matter). Conversely, there are also numerous examples of pools with
less than 1.0 m depth, abundant cover (e.g., cutbanks) and adults present.

The diagnostic value of 30 results ininclusion ofroughly 30% of all pools within the project area
as suitable for adult holding. On one hand, you may have a 3 m deep pool with 10% overhead
cover and on the other hand, you may have a 0.5 m deep pool with 60% cover. Each would rate
as a good holding pool. Note that there are very few primary pools with depths less than 0.5 m.
This is because residual depth must be greater than 0.4 m in channels 2.5 m wide for a pool to be
classified (Johnston and Slaney 1996).

The diagnostic value used to assess adequacy of adult holding pools within a reach was then the
total number of deep pools per 1000 m of stream within each reach. A rating of poor was given
if the number of deep pools as defined above was less than 1per 1000 m of stream, a rating of
fair was given ifgreater than or equal to 1, but less than or equal to 2, and a rating of good was
given ifgreater than 2.

Diagnostic Value for Spawning Gravel Quantity

Spawning gravel quantity was calculated as 100% of the stream wetted area with available
gravels (2-64 mm), plus 20% of the stream wetted area with available cobbles (64-256 mm)
times the wetted area of the reach. Gravel quantity was rated as poor ifthe spawning area was
less than 10% of the total wetted area, fair ifgreater than or equal to 10%, but less than or equal
to 25%), and good i f greater than 25%.

Diagnostic Value for Spawning Gravel Quality

Spawning gravel quality was coded as high, medium or low based on the degree of compaction
and embeddedness (percent fines). Loose and clean substrates (fines < =15%) providing
excellent spawning opportunity received a rating of high (H), while compacted and embedded
substrates (fines > 25%) received a rankingoflow (L). A mediumranking (M)refers to
moderately embedded and uncompacted gravel (15% < fines < 25%).
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