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1.0 INTRODUCTION

Field investigations designed to quantify the distribution of juvenile and adult Chinook
salmon in the Yukon River mid-mainstem were conducted during July and August of 2016.
The investigations were conducted in areas of limited knowledge to identify potential
spawning and rearing habitat in an effort to provide insight into chinook salmon habitats
for potential restoration and or extended protection.

The objectives of the investigations were; 1) to conduct habitat assessments to
characterize aquatic health and habitat and determine the extent of juvenile Chinook
salmon distribution, and 2) determine the extent of Chinook salmon spawning distribution
within, specifically;

1) Tributaries to the Little Salmon River
2) Tributaries of the Nordenskiold River

2.0 METHODS

Investigations into Chinook salmon utilization in the study area were conducted during two
separate field sessions. The first field session occurred between July 13 and July 19, 2016
and was directed at assessing juvenile Chinook salmon (jcs) distribution and delineating
jcs rearing habitats. The second field session occurred between August 9 and August 18,
2016 and focused on mapping Chinook salmon spawning areas and completing the jcs
rearing habitat assessments.

During the July assessments each site was sampled with a standard effort that involved
two site visits on consecutive days. On the first visit, a sketch of the site was completed
and minnow traps were set. Gee type minnow traps (%") baited with Yukon River origin
Chinook salmon eggs were set to determine jcs presence and abundance. Traps were set
for an overnight period of close to 24 hours. A standard goal of 8 traps per site was
attempted, however some sites had fewer traps and some had more depending on the
availability of suitable locations. Traps were set in flowing water with velocities less than
0.5 m/sec in an effort to avoid mortalities. Captured fish were identified to species and a
representative sample was measured for fork length before being released back to the
water of capture.

An assessment of ambient environmental conditions to CABIN (Canadian Aquatic
Biomonitoring Network) standards that included water and air temperature, creek width,
depth, velocity (floating object method) and bottom substrates were made at each site.

The second site visit occurred the following day; the site was electro-fished and minnow
traps were retrieved. All fish captured were measured for length (+1mm) and released
back to the area of capture, anesthetics were not used. Fish catches were recorded in a
field notebook. Physical parameters were also collected on the second day. These
parameters were; creek width (wet and dry), water depth, depth to flood level, substrate,
bank description, and flow patterns.
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Velocity was measured using the floating object technique. A laminar flowing
representative reach of the creek was selected and a 10 meters long section was
measured. For each time measurement 3 oranges were put into the water upstream of the
measured area, the timing started with the passing of the middle orange at the upstream
mark and ended with the passing of the middle orange at the downstream mark, between
4 and 5 timings were made at each site dependent on the creek width. Velocities were
corrected for drag using a factor of 1.04.

A 363um mesh kick-net was used to sample benthic organisms at each site. The CABIN
protocol for collection of benthic macroinvertebrates was followed. This required the
placement of the kick net downstream of the collector and flat side of the net resting on
the substrate of the stream. The collector walked backward, away from the net, kicking
the substrate to disturb it to depth of about 5 cm. For large boulders, the net was held
downstream while brushing each boulder by foot. At each site the collector zigzagged over
the stream bottom from bank to bank in an upstream direction for 3 minutes. Generally,
sections of each stream chosen for sampling were near riffle-pool transitions. Once
sampling was completed the residue from the kick net was placed into a 0.5-litre container
and preserved using 10% formalin. The benthic organism samples were sent to Cordillera
Consulting (CABIN certified) in Summerland BC for sorting and analysis to the Taxa level.

Sites sampled during the July period were; upper Rowlinson Creek in the Nordenskiold
drainage and in the Little Salmon drainage Magundy River, Drury, Truit, Snowcap,
Bearfeed and Culvert Creek were assessed. During the August sampling period the
standardized sampling protocols used during July were applied to three sample sites in
the Nordenskiold drainage that were not sampled during the July sample period, these
sites were Klusha, Incised and Rowlinson Creeks.

The primary goal of the August sampling period was to identify Chinook salmon spawning
areas, this was accomplished by physically observing adult salmon either on their on redds
(spawning beds) or traveling in the natal creeks. The crew accessed the spawning areas
either with the use of a zodiac boat or on foot. All observations of chinook and spawning
redds were noted and the location was recorded on a held GPS.
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3.0 RESULTS

July Investigations

Severe rainfall events in the upper basin of the Nordenskiold River on July 11 caused a
small and localized flood event at the time of the sampling. The high water associated with
this event precluded setting minnow traps or evaluating ambient conditions in lower
Rowlinson, Klusha and Incised Creeks and on the Nordenskiold River during the July
sampling period.

The sites sampled during the July investigations were; in the Nordenskiold drainage,
Upper Rowlinson Creek (bridge crossing on the Mount Nansen Road), and in the Little
Salmon drainage, two sites on the Magundy River, Drury, Bearfeed, Truit and Snowcap
Creeks One other unnamed tributary to Little Salmon Lake and 5 unnamed tributaries to
the Little Salmon River that were assessed for jcs utilization. A complete description of all
physical aspects of each sample location has been presented in Appendix 1.

August Investigations

Investigations into utilization by adult Chinook salmon were made at all sample stations.
Adult Chinook were recorded at Bearfeed Creek, Little Salmon River, and Incised Creek
and in the Nordenskiold River downstream of the confluence with Kirkland Creek. No
indication of adult or juvenile chinook utilization was found in the Magundy River. A
complete description of all physical aspects of each sample location has been presented
in Appendix 1.

Benthic Investigations

The complete results and analysis of the data are included in Appendix 2. The lowest
taxonomic richness or number of identified taxa in the benthic collections was 34 species
in Drury Creek and 37 species for the lower reach of the Magundy River. Taxonomic
richness was higher in the other sampled drainages with the highest of 54 species
recorded in Klusha Creek. Samples containing the fewest number of organisms (<500)
were collected in lower Magundy River (163) and Rowlinson Creek (423). The most
organisms in a sample were collected from Klusha Creek (12,920) and the lowest
number of organisms was collected at the lower reach of the Magundy River (163).
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Table 1: Richness Measure and species abundance for benthic invertebrates collected in
2016.

Richness/ Incised | Rowlins | Kirkland | Klusha | Drury | Bearfeed | Magundy | Magundy
abundance Ck on Ck Ck Ck Ck Ck Ru/s R d/s
Total Abundance | 1934 423 1986 12920 | 1685 | 9540 1134 163
EPT Abundance 768.7 | 320 829.5 2000 932 2880 766.6 107
Species Richness | 47 51 46 54 34 46 42 37
EPT Richness 21 23 23 17 17 19 24 21
Ephemeroptera 8 9 9 7 6 9 12 12
Richness

Plecoptera 5 8 8 2 7 8 9 7
Richness

Trichoptera 8 6 6 8 4 2 3 2
Richness

Chironomidae 11 10 7 13 10 14 9 8
Richness

Oligochaeta 1 1 1 1 1 1

Richness

3.1 Rowlinson Creek

Rowlinson Creek was sampled at two sites; the first site was at the bridge crossing on the
Mount Nansen Road in the upper reaches of the creek which was sampled during the July
sampling period, the second site was in the lower reaches of the creek at ford crossing
approximately 4.5 kilometers from the confluence with the Nordenskiold River.

On July 4 the upper site was visited for a day trip. The creek at this location had an average
width of 3m, an average depth of 0.6m, was bank full and substrates consisted of 60%
boulders with fines and silt between with as much as 20% of the substrate covered organic
detritus. The creek flowed as a consistent run with occasional riffling and side pools with
a velocity <1m/sec, the water was 10°C and had a dark tannin stain with suspended
organics. The channel had confining banks up to 3 meters in height through an open flood
plain (Appendix 1).

Minnow trapping effort was restricted to a 4 hour soak time and 8 traps caught 2 juvenile
slimy sculpin (Table 1). Placer miners crossing the bridge told us they have caught
numerous “pan sized” Arctic grayling at the bridge earlier in the year. We angled for 10
minutes and caught nothing. Juvenile Arctic grayling were observed in the side pools.
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The Ford site on lower Rowlinson was also investigated on July 14 and was in flood at the
time and sampling was not conducted. The Ford site was revisited on August 11, 2016
and a CABIN analysis was conducted. Water had receded approximately 0.7 meters from
levels observed in July but still presented challenging conditions for sampling. The creek
at this location had an average width of 18 meters and a wet width of 17 meters, an
average depth of 0.5 meters, substrates consisted of 60 % cobble, 20% gravel, 10%
boulder and 10%sand. The flows consisted of 65% run, 15% riffle, 10% pool and 10%
rapid with an average velocity of 0.5m/sec. The water was 14.4°C and had a dark orange
/brown turbidity that restricted visibility to 12 cm. The channel had well defined banks that
rose up to 0.6 meters in height through an opening flood plain (Appendix 1).

A set of 8 minnow traps were set for an overnight period, locations for traps were difficult
to find due to high velocities and marginal sites were utilized. Of the 8 traps set 5 captured
nothing, 2 traps captured 4 jcs (3 and 1) and the final trap captured an adult slimy sculpin
(Table 2).

The benthic samples collected from Rowlinson Creek had a total abundance of 423
organisms with a species richness of 51 (Table 1) and were dominated by the Taxon
Lumbriculidae (aquatic worms) with an abundance of 279 specimens representing 27.66%
of the sample. The 2" dominant Taxon was Baetis (Mayflies) with an abundance of 88
specimens representing 20.88% of the sample; the 3™ dominant Taxon was Rithrogena
(Mayflies) with an abundance of 24 specimens representing 5.67% of the sample

3.2 Incised Creek

Incised Creek was accessed by following the road that Fords Rowlinson Creek that was
inaccessible during July. Incised Creek was investigated on August 11, 12 at a location
approximately 5 km upstream of the confluence with the Nordenskiold River.

The creek at this location had an average width of 17m and an average wetted width of
11m, an average depth of 0.6m, and substrates consisted of 45% cobble, 45% gravel, 5%
boulders and 5% sand. The creek flowed as 60% run, 20% riffle, 15% rapid and 5% pool
with an average velocity of 0.65m/sec. The water was 12.9°C and clear with a light tannin
stain. The channel had open banks opposite confining banks (undercut) up to 1.5 meters
in height through an open flood plain (Appendix 1).

A set of 8 minnow traps set for an overnight period captured 22 jcs that ranged in length
from 51 to 71 mm and 1 slimy sculpin (Table 2). Crews hiked upstream from the access
location for a distance of 3.8 kilometers to a point where a small tributary entered the
creek. Favorable habitat for salmon spawning was observed in small quantities but no
adult salmon were observed nor was there any sign of spawning in the area investigated.

The benthic samples collected from Incised Creek had an abundance of 1934 organisms
with a species richness of 47 (Table 1) and were dominated by the Taxon Lumbriculidae
(aquatic worms) with an abundance of 279 specimens representing 14.43% of the sample.
The 2™ dominant Taxon was Baetis (Mayflies) with an abundance of 232 specimens
representing 12.00% of the sample; the 3™ dominant Taxon was Heptageniidae (small
Mayflies) with an abundance of 137 specimens representing 7.08% of the sample
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3.3 Kirkland Creek

Kirkland Creek was accessed by zodiac by motoring up the Nordenskiold River on August
10 and was only visited once. The creek was assessed for 500 meters upstream of the
confluence with the Nordenskiold River. The creek at this location had an average width
of 23m with an average wetted width of 11m, an average depth of 0.55m, and substrates
consisted of 50% gravel, 30% cobble and 20% sand. The creek flowed as 45% run, 20%
riffle, 20% glide and 15% pool with an average velocity of 0.556m/sec. The water was
12.5°C and was clear with a light tannin stain. The channel had confining banks one side
rising up to 1 meter through an open flood plain (Appendix 1).

Minnow trapping was not conducted on Kirkland Creek, however a beach seine was pulled
4 times with a rookie crew and 4 juvenile Arctic grayling 55-65mm, 3 adult sculpin 55, 85,
55, and 65mm and 2 sculpin fry 25 mm were captured and released. A CABIN
assessment was conducted including a benthic sample collection.

A single adult Chinook salmon was observed swimming up Kirkland Creek while crews
were sampling. While traveling to and from Kirkland Creek on the Nordenskiold River a
significant number of spawning Chinook salmon were observed within the reach extending
2 kilometers downstream of Kirkland Creek. A count of 170 live salmon was made on the
trip upstream and a count of 35 carcasses was made on the trip back down to the launch
site, spawning was actively occurring at the time with fresh fish and carcasses both
present.

The benthic samples collected from Kirkland Creek had an abundance of 1986 organisms
with a species richness of 46 (Table 1) and were dominated by; the Taxon Simulium (black
flies) with an abundance of 594 specimens representing 29.91% of the sample. The 2™
dominant Taxon was Baetis (Mayflies) with an abundance of 188 specimens representing
9.47% of the sample; the 3@ dominant Taxon was Heptageniidae (small Mayflies) with an
abundance of 159 specimens representing 8.01% of the sample.

3.4 Klusha Creek

An attempt to access the outlet of Klusha Creek at the outlet from from Twin Lakes was
attempted from Airport Lake. The attempt was unsuccessful due to a large number of
shallow beaver dams in the large marshy area below the lake outlet. These same beaver
dams may pose a barrier to Chinook salmon adults moving upstream. From the same
location the crew attempted to travel downstream on Klusha Creek to the confluence with
the Nordenskiold River. This proved impossible due to a series of log jams in Klusha creek
that were not barriers to fish but precluded boat travel.

Klusha Creek was assessed on August 12 at a site 2 kilometers downstream of Twin
Lakes at an old bridge location that was used in the 1980’ and early 90’s to access timber
and a sawmill in the Nordenskiold Valley. The road to this site still exists but the bridge
has been removed and only the abutments remain. Extensive efforts from the recent past
to clear beaver dams to create salmon access were in evidence. A large beaver dam
immediately upstream of the sample location was active and held back a head of 1.4
meters across the valley.

The sample reach included the the old bridge abutments and had an average width of 16
m and a wetted width of 15 meters, an average depth of 0.7m upstream of the bridge
abutments and 0.3m downstream of the abutments, substrates consisted of cobbles over
sand that were 90% covered with moss and heavy periphyton. The creek flowed as a
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consistent glide with riffling away from the sample site and the water was 18.5°C and was
gin clear. The channel had open banks in the sample reach and was entrenched on the
left bank by a rock face that rose up to 15 meters from the water.

Minnow trapping (8 traps) in Klusha captured no fish (Table 2). A benthic sample was
collected and during the benthic sample collection 3 slimy sculpin were captured. A very
large sculpin was scooped from the sample area and this sculpin was measured at
128mm. An angling effort of 30 minutes with 2 rods captured no fish and no other indication
of fish was observed.

The benthic samples collected from Klusha Creek had an abundance of 12920 organisms
with a species richness of 54 (Table 1) and were dominated by the Taxon Pisidiidae (small
aquatic clams) with an abundance of 2520 specimens representing 19.50% of the sample.
The 2" dominant Taxon was Planorbidae (Rams horn snails) with an abundance of 2000
specimens representing 15.48% of the sample, the 3@ dominant Taxon was Pisidium
(minute freshwater clams) with an abundance of 1400 specimens representing 10.84% of
the sampile.

3.5 Magundy River

The Magundy River was investigated at two separate locations, the lower reaches of the
creek were investigated by boat, crews traveled approximately 3 km upstream to a log jam
barrier, the second site was accessed from a trail off the highway and 18 km upstream
(direct line) from Little Salmon Lake.

The upper site on the Magundy River, site 1, had an average width of 32 meters and a
wetted width of 20 meters and an average depth of 1.1 meters. Substrates consisted
predominantly of shifting sands with pea gravel. The river flowed as a consistent glide with
light riffling along point bars. The water was 17.6°C and had a light grey turbidity. The
channel had confining banks up to 3 meters in height through an open flood plain.

At the sample site, Magundy 2, away from the lake the river had an average width of 24
meters, a wetted width of 22 meters, an average depth of >2 meters and an average
velocity of 1 m/second. Substrates consisted of 50% cobble, 30% gravel and 20% fines
that were deeply embedded and concreted. The river flows consisted of 60% riffle, 30%
rapid and 10% pool. The water was 16.1°C and was clear with a light chalkiness. The
channel had confining banks up to 1 meter in height and was partially confined in a well
developed channel (Appendix 1).

Both sites were sampled for fish during July with a set of 8 minnow traps. The site closest
to the lake had an exira 4 traps and a seine was pulled several times. Traps at site 2,
away from the lake, captured 7 adult slimy sculpin. The traps at site 1, closer to the lake
captured 4 adult slimy sculpin and 2 Arctic lamprey ameocytes (Table 1). Seining in the
lower Magundy produced catches of juvenile round whitefish, juvenile Arctic grayling,
numerous slimy sculpin fry, a single juvenile lake whitefish and a Arctic lamprey
ameocytes.

Only the lower reach of the Magundy River was investigated during August and no adult
salmon were observed. The Crew did visit the farm owned by Glenda and her late husband
Wolf located 8 kilometers from the lake and interviewed the residents who had not seen
any salmon this season, one of the individuals interviewed stayed in a cabin that overlooks
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the pool that salmon had been observed in years ago. The original resident, Wolf, had
seen a single salmon in the pool below the farm in 2005. This sighting has been reported
in a previous report.

The benthic samples collected from the upper reach of the Magundy River had an
abundance of 1134 organisms with a species richness of 42 (Table 1) and were dominated
by the Taxon Acentrella (genus of mayflies) with an abundance of 160 specimens
representing 14.11% of the sample. The 2™ dominant Taxon was Heptageniidae (small
Mayflies) with an abundance of 153 specimens representing 13.49% of the sample; the
3 dominant Taxon was Ephemerellidae (spiny crawler Mayflies) with an abundance of 21
specimens representing 11.66% of the sample.

The benthic samples collected from the lower reach of the Magundy River had an
abundance of 163 organisms with a species richness of 37 (Table 1) and were dominated
by the Taxon Heptageniidae (small Mayflies) with an abundance of 22 specimens
representing 13.5% of the sample. The 2" dominant Taxon was Ephemerellidae (spiny
crawler Mayflies) with an abundance of 21 specimens representing 12.88% of the sample;
the 3" dominant Taxon was Hexatoma with an abundance of 19 specimens representing
11.66% of the sample.

The wide discrepancy between the abundances in the benthic communities observed
between the two sites on the Magundy River can be attributed to differing substrates. The
upper site had much coarser substrates at the sample location that included cobbles,
boulders and gravel while the substrates at the lower site were primarily comprised of
shifting sands with fine gravels and organics.

3.6 Drury Creek

Drury Creek was assessed for juvenile salmon utilization and a CABIN assessment in the
reach between the Robert Campbell Highway and Little Salmon Lake; a visual
assessment for spawners was made upstream of the highway.

On July 16 the reach downstream of the bridge had an average width of 22 meters and
was bank full, had an average depth of 0.5 meters with an average velocity of 1.5
m/second. Substrates consisted of 60% gravel, 25% cobble, and 15% sand and were
loosely embedded. The creek flowed as a fast flowing riffle with a small rapid upstream of
the sample site. The water was 17.6°C and was clear. The channel had eroding banks
up to 2.5 meters in height opposite an open flood plain (Appendix 1).

A set of 8 minnow traps were set in the sample reach for an overnight soak. Water levels
in the creek rose 15 cm over night and 4 of the traps were washed out. A total of 8 slimy
sculpin were captured in the remaining 4 traps (Table 2). A series of seine hauls captured
20 Arctic grayling juveniles, 5 round whitefish juveniles, a juvenile lake whitefish,
numerous sculpin fry and adults and 2 jcs 79 and 81 mm in length.

On August 16 the crew hiked up the creek a distance of 3.5 km looking for spawning
salmon. Flows in Drury Creek in this reach were consistently fast (>2 m/sec) and the creek
flowed as a fast rapid with very few quiet water areas even along the shorelines.

The benthic samples collected from Drury Creek had an abundance of 1685 organisms
with a species richness of 34 (Table 1) and were dominated by the Taxon Baetis (Mayflies)
with an abundance of 321 specimens representing 19.05% of the sample. The 2™
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dominant Taxon was Heptageniidae (small Mayflies) with an abundance of 321 specimens
representing 19.05% of the sample; the 3@ dominant Taxon was Chironomidae with an
abundance of 289 specimens representing 17.05% of the sample.

3.7 Truit Creek

Truit Creek was investigated where it enters Little Salmon Lake and upstream for 300
meters. Truit creek flowed as fast riffle in a channel that was 4 meters wide with a wet
width of 3.2 meters and an average depth of 0.4 meters. Four minnow traps were set in
the creek for an overnight period and no fish were captured. The water temperature in the
creek was recorded at 4.8° C, indicating the creek likely does not support many fish or
productivity.

3.8 Snowcap Creek

Snowcap Creek was accessed by zodiac boat from the Little Salmon River during both
the July and August sampling periods. The boat was able to travel up the creek
approximately 2.2 km from the river before log jams precluded further travel. The creek at
this location had an average width of 11 meters, an average depth of 1.3 meters, was
bank full and substrates consisted of unconsolidated silt and organics. The creek flowed
as a consistent glide with a velocity of 0.3 m/sec. The water was 14.1°C and had a dark
tannin stain and a light organic turbidity. The channel had confining banks up to 3 meters
in height through an open flood plain. The entire length of Snowcap creek flows through
recently burned areas from 2 fires, the lower area in 2013 and the upper area in 2009.

A set of 8 minnow traps were set in the areas furthest from the Little Salmon River and
captured 2 juvenile slimy sculpin (Table 2). The same reach was investigated in August
searching for adult Chinook salmon, no salmon adult were observed and the reach was
determined to be non-spawning habitat. Jcs rearing may occur in steeper flow areas away
from the river flood plain, however these areas were inaccessible to the crew.

Immediately downstream of Snowcap Creek in the Little Salmon River is a very large area
of clean well sorted pea gravel in a zone of laminar flow with a velocity of approximately
0.5 m/sec. This site is an ideal Arctic grayling spawning site.

3.9 Bearfeed Creek

Bearfeed Creek was investigated at two locations on two occasions. Assessments were
made at the bridge crossing of the Robert Campbell Highway and at the outlet area
immediately upstream of the Little Salmon River; both sites were visited during the July
and the August sampling periods.

During July a CABIN assessment including a benthic sample was completed upstream of
the bridge site. The creek at this location had an average width of 16 meters and an
average wet width of 8 meters with an average depth of 0.42 meters. Substrates consisted
of 50% cobble, 35% gravel, 5% sand/fines, 5% boulder and 5% bedrock. The creek flow
consisted of 70% riffle, 20% rapid, and 10 % pool. The water was 12.2°C and clear. The
channel had confining banks up to 5 meters in height opposite an open flood plain
(Appendix 1).
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Minnow trapping was difficult with fast water limiting the number of suitable sites and only
6 traps were set for a soak time of 23 hours. The traps captured 6 jcs (61-65mm) and 6
slimy sculpin (Table 2). During the retrieval on July 16 an adult chinook salmon was
observed moving upstream under the bridge.

During the August investigation the crew followed a ridge on the east bank a distance of
4 kilometers upstream and then followed the creek back down to the bridge site carefully
watching the creek for chinook spawning activity. A total of 14 adult chinook were observed
in the creek and at least 4 redds were observed, there may have been more redds under
the cover of sweepers. Some fish observed were traveling and some appeared near the
end of the spawn. The salmon observed were wary; bear and wolf tracks were fresh and
common along the creek and the salmon observed were either quick to move from the
open or were already under cover, even the beavers were unusually wary.

A historic redd, visible downstream from the highway bridge, has had spawning activity
observed on it, by the author, for many of the past 15 years. The observations timed later
in August (Aug. 20-23) than during the 2016 investigation and no spawning activity was
observed at the site in 2016.

Bearfeed Creek was also investigated several hundred meters upstream of the Little
Salmon River. The site was accessed by boat during both July and August. In July seven
minnow traps were set at this location. Six of the traps captured fish and one filled with
detritus. The successful traps captured 12 jcs and 3 slimy sculpin. Only one of the traps
did not have any jcs (Table 2).

During the August visit, traveling upstream 300 meters by boat and 500 meters on foot a
total of 4 traveling salmon and a single spent male were observed.

The Little Salmon River where Bearfeed Creek enters has been well documented as a
significant spawning site. A count of 167 salmon downstream of the confluence and 74
salmon above was made on August 18, 2016.

The benthic samples collected from Bearfeed Creek had a total abundance of 9540
organisms with a species richness of 46 (Table 1) and were dominated by; the Taxon
Tvetenia (Genus of chironomids) with an abundance of 1960 specimens representing
20.55% of the sample. The 2" dominant Taxon was Stempellinella (Midges in chironomid
family) with an abundance of 1060 specimens representing 11.11% of the sample, the 3™
dominant Taxon was Eukiefferiella (European chironomids) with an abundance of 780
specimens representing 8.18% of the sample.
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3.10 Unnamed Tributaries to the Little Salmon River

A total of nine, small, unnamed creek tributaries to the Little Salmon River were assessed
at the point where they crossed the Robert Campbell Highway. Five of the creeks did not
have fish habitat or were inaccessible to fish due to steep gradients.

The largest of the two that do have fish, locally known as Culvert Creek, located 2.6
kilometers north west of the Little Salmon Village road has a 60” diameter culvert, perched
0.3 meters above a pool approximately 12meters by 10 meters with a depth of 1.5 meters.
On August 16 this pool had a continuous movement of hundreds of jcs circling the pool in
a clockwise direction (Photo 1).

The second creek that fish were observed in is located approximately 28 Km west of the
Little Salmon Village Road. This creek has a 60" culvert also perched to a height of 2.1
meters. The plunge pool and boulder strewn creek downstream of the culvert is >2 meters
in width and 0.25 meters in depth flowing at 0.8 m/sec. Numerous jcs were observed and
a round whitefish over 100m in length was observed.

v |
‘. # "\ fi’ P - N N
S \ % ‘ o

Photo 1: Culvert CI'<. has a coffer dam constructed downstréarﬁ of erched culvert
that creates a large plunge pool. The pool had hundreds of jcs in it on August 16.
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Table 2.
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Minnow trapping results from traps set during July and August 2016 in the Nordenskiold

and Little Salmon drainages.

Date Location # of | Soak catch
traps time
July 14 | Up Rowlinson Ck | 8 4 hrs 2 juvenile sculpin
Aug. 11 | Low Rowlinson | 8 24 hrs 3 jes, 1 sculpin
Ck
Aug 11 | Incised Ck 8 23 hrs 22 jcs, 1 sculpin
July 17 | Snowcap Ck 8 20 hrs 2 sculpin
Aug 12 | Klusha Ck 8 18 hrs 0
July 15 | Magundy 1 (low) |8 21 hrs 4 sculpin, 2 A. Lamprey
July 15 | Magundy 2 8 21 hrs 7 sculpin
July 26 | Truit Ck 4 26 hrs 0
July 17 | Bearfeed 1 outlet | 7 18 hrs 12 jcs, 3 sculpin
July 17 | Bearfeed 2 bridge | 6 23 hrs 5 jes, 3 sculpin
July 16 | Drury Ck 8 28 8 sculpin (4 traps washed
out)

2016 Yukon River Mid-Mainstem Salmon Assessment Project FINAL REPORT



4.0 CONCLUSIONS

4.1 Nordenskiold Watershed —

Klusha Creek does not have access to adult salmon or has difficult access. Klusha Creek
has very high water temperatures and a low flow regime not favorable to Chinook salmon
spawning. The water regime of the creek remains lower than in historical times when
salmon did successfully spawn in Klusha Creek. The low flows of today are a function of
a lower water table that resulted after the 1963 Takini burn.

The Nordenskiold mainstem has high degree of potential and historical spawning activity.
The spawning areas denoted downstream of Kirkland Creek have not been documented
before and more attempts to locate and denote spawning areas on the Nordenskiold
should be conducted in future years. The close proximity to the highway makes this River
vulnerable to a variety of intrusions and requires guardianship.

Incised and Rowlinson Creek both have historical records of chinook spawning and the
spawning areas in the upper reaches need to be better documented. Most records of the
locations of spawning areas are incomplete and have not been updated in many years
due to the difficulty of accessing the area. The area faces pressure from placer and other
mining interests.

4.2 Little Salmon Watershed

The Little Salmon River is a major spawning river and the watershed holds significant
cultural value as a food fishery. Highway infra-structure, agricultural leases,
residential/cottage properties and potential hydro-electric projects are some of the threats
to productivity.

Bearfeed Creek is of huge importance as is the Little Salmon River at the confluence with
Bearfeed. Little salmon has had illegal gillnets set in it in recent years and this should be
monitored and perpetrators prosecuted to the full extent of the law.

Drury Creek likely has spawning habitat below Drury Lake. The slope of the creek below
the lake becomes steep and velocities within the Creek are much to quick for spawning
habitat.

Magundy River may have supported small numbers of spawning Chinook salmon and still
may today, however repeated attempts to document spawning areas has proved fruitless.
Typically chinook salmon move farther up drainages the larger the return in a given year.
It is reasonable to suggest that the Magundy does not see much spawning activity today
because the returns of Chinook salmon are only a fraction of historical runs and large
areas of better quality and unused spawning habitat exist below the Magundy in the Little
Salmon River.

Many of the tributaries to the Little Salmon River that were investigated at the highway
crossing had perched culverts that blocked fish passage above the highway. Although the
habitats above these creeks do not represent a large area of habitat they do eliminate the
potential for those habitats. Culverts such as the one at Culvert Creek have a large plunge
pool that actually creates a different type of habitat than would otherwise be present.

2016 Yukon River Mid-Mainstem Salmon Assessment Project FINAL REPORT
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Appendix 1
Site Descriptions

Site: Upper Rowlinson Creek
Location: 62.117969 N/ 136.760325 W

Aspect. South East

o | Survey Date July 14, 2016

ﬁ Site Elevation (feet) 3475 feet
Site Survey Length (m) 35 meters
Ave. Channel Width (m) 3m

o | Ave. Wetted Width (m) 3m

E Ave. Bankfull Channel Depth (m) 06m

8 | Ave. Residual Pool Depth (m) na

O | Pool, Riffle, Run / Glide 10% riffle, 80%run, 10% side pool
Gradient (%) <1%
Cover Abundance Abundant
Dominant Cover Type Undercut bank with shrubs over

s Subdominant Cover Type Boulders

3 Other Cover Types Present Side pools

© | % Crown Closure 10%
Stream side Vegetation Willow and occ. spruce
Instream Vegetation none
Dominant Bed Material Boulders
Subdominant Bed Material Silt

; D95 (cm) 77

O |D(cm) 5

_8 Morphology Irreguiar meandering

2 | Pattern Open

O

S | Islands None
Bars None
Confinement 1 to 5 m open banks

FISH OBSERVATIONS: Juvenile slimy sculpin were captured in minnow traps,
juvenile Arctic grayling were observed in side pool areas.
Anecdotal comments from placer miners, said the bridge site had good angling for pan

size grayling earlier in the season

COMMENTS: This site is located at the bridge crossing on the Mount. Nansen Rd.

approximately 23 km from the Freegold Rd.

Crew: P. Sparling, B. Garvice
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Photo: Bridge over Rowlinson Creek on the Mount Nansen Road, looking downstream,
July 14, 2016



Appendix 1
Site Description

Site: Lower Rowlinson Creek
Location: 62° 01.997N/ 136° 21.151E

Aspect: East

o | Survey Date August 11, 2016

ﬁ Site Elevation (feet) 2035 feet
Site Survey Length (m) 300
Ave. Channel Width (m) 18

o | Ave. Wetted Width (m) 17

€ | Ave. Bankfull Channel Depth (m) 0.5

8 | Ave. Residual Pool Depth (m) 0.8

O | Pool, Riffle, Run / Glide % 10 rapid, 15 riffle, 65 run, 10 pool
Gradient (%) >1%
Cover Abundance moderate
Dominant Cover Type boulders

= Subdominant Cover Type Woody debris

3 Other Cover Types Present Overhanging vegetation

O | % Crown Closure 2%
Stream side Vegetation Poplar / alder
Instream Vegetation None
Dominant Bed Material Cobble
Subdominant Bed Material gravel

3 D95 (cm) 565

O |D(cm) 120

_8 Morphology Gentle meander

2 | Pattern Regular

®)

s | Islands None
Bars Occasional
Confinement Open flood plain

FISH OBSERVATIONS: 8 minnow traps set for an overnight period captured 4 jcs and
3 slimy sculpin

COMMENTS: This site had fast flows that limited fishing areas to less than ideal
locations. Flood waters observed in July subsided more than 0.7 meters by the August
sampling period

CREW: P, Sparling, H. O’Brian, B.Billy
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‘on July 14, 2016. The photo shows

Photo 1: Lower Rowlins Cree in flood coditio

the ford across the creek.
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Photo 2: Lower Rowlinson Creek on August 11, 2016, the photo shows the same site as
the above photo with water levels 0.7 meters lower.
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Photo 3: Lower Rowlinson Creek on August 11, 20186, looking upstream from the ford
site.




Appendix 1
Site Description

Site: Incised Creek
Location: 62° 01.794°N/ 136° 20.890°W

Aspect: East

o | Survey Date August 11, 2016

ﬁ Site Elevation (feet) 2084’
Site Survey Length (m) 250m
Ave. Channel Width (m) 17

© | Ave. Wetted Width (m) 11

E | Ave. Bankfuil Channel Depth (m) 0.7

& | Ave. Residual Pool Depth (m) na

O | %Pool, Riffle, Run / Glide% 60 run, 20 riffle, 15 rapid, 5 pool
Gradient (%) >1%
Cover Abundance Limited
Dominant Cover Type Cut banks

s Subdominant Cover Type Boulders, cobbles

c>> Other Cover Types Present Woody debris

O | % Crown Closure >2%
Stream side Vegetation Mature spruce and alder
Instream Vegetation None
Dominant Bed Material Cobble
Subdominant Bed Material Gravel

3 D95 (cm) 172

O [ D (cm) 17

_8 Morphology Sinuous,

g Pattern gentle meander

= | Islands None
Bars Side only
Confinement partial

FISH OBSERVATIONS: minnow trapping captured moderately abundant jcs and
occasional slimy sculpin

COMMENTS: Crews hiked upstream several km looking for adult chinook salmon and
no evidence was observed

CREW: P. Sparling, H. O’Brian, B.Billy




Photo 1: InC|sed Creek on August 11, 2016 Iooklng downstream from the upstream end
of the sample site.
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Photo 2: Incised Creek on August 11 showing across the sample site and the extensive

exposed gravel bar.



Appendix 1
Site Description

Site: Kirkland Creek
Location: 61°44.615°N/136° 02,541’E

Aspect: East

o | Survey Date August 10, 2016

5 Site Elevation (feet) 2006’
Site Survey Length (m) 500
Ave. Channel Width (m) 23

‘© | Ave. Wetted Width (m) 11

E Ave. Bankfull Channel Depth (m) 1.15

E Ave. Residual Pool Depth (m) % na

O | Pool, Riffle, Run / Glide% 45 run, 2o riffle, 20 glide, 15 pool
Gradient (%) >1%
Cover Abundance Common
Dominant Cover Type Woody debris

s Subdominant Cover Type Cut banks

c>> Other Cover Types Present Cobbles

O | % Crown Closure <5%
Stream side Vegetation Mature spruce alder and willow
Instream Vegetation None
Dominant Bed Material Gravel
Subdominant Bed Material Cobble

; D95 (cm) 102

O |D(cm) 12

_8 Morphology Irregular meandering

2 | Pattern Sinuous

(®)

s | Islands None
Bars Large side bars
Confinement One side only

FISH OBSERVATIONS: Adult chinook salmon, juvenile Arctic grayling, slimy sculpin

COMMENTS: This natal creek had spawning chinook salmon at the outlet area in the
Nordenskiold River.

CREW: P. Sparling, H. O’Brian, B.Billy

10
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Photo 1: Kirkland Creek on August 10, 2016 showing a typical cross section of the
flowing channel.
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Photo 2: Kirkland Creek on August 10, 2016 showing the flow patterns and woody debris
piles, an adult chinook salmon is visible in the center of the photograph.
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Photo 3: Looking upstream from the sample site on Kirkland Creek on August 10, 2016,
evidence of flooding at high water is visible.
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Appendix 1
Site Description

Site: Klusha Creek
Location: 61°41.870° N/ 135° 58.553W

Aspect: North

o | Survey Date August 12, 2016

5 Site Elevation (feet) 2039’
Site Survey Length (m) 300
Ave. Channel Width (m) 16

‘0 | Ave. Wetted Width (m) 15

€ | Ave. Bankfull Channel Depth (m) 0.7

_‘:" Ave. Residual Pool Depth (m) % 0.6

O | Pool, Riffle, Run / Glide % 40 glide, 40 riffle, 20 pool
Gradient (%) <.5%
Cover Abundance Abundant
Dominant Cover Type Aquatic veg

N Subdominant Cover Type Perched cobbles

S Other Cover Types Present Cut banks

O | % Crown Closure 0
Stream side Vegetation Willow alder with occ spruce
Instream Vegetation Moss, aq equisetum, marestail
Dominant Bed Material Cobble
Subdominant Bed Material Sand

S D95 (cm) 225

O [D(cm) 4

_8 Morphology Meandering

2 | pattern Beaver altered

(®) )

s | Islands Occasional
Bars Rare
Confinement Limited

FISH OBSERVATIONS: Slimy sculpin were the only fish recorded at this site, one
specimen was very large with a fork length of 128mm

COMMENTS:
This site has had extensive beaver dam removal efforts conducted within the past 15
years and has been modified from its original character by the old bridge.

CREW: P. Sparling, H. O’Brian, B.Billy

14




Photo 2: Klusha Creek on August 12, 2016|ooking downstrea from the bridge
abutments. The reach in the foreground id the benthic collection site and also the
location the large sculpin was found. 15



Photo 3: Klusha Creek on August 12, 2016 looking across the creek t the old bridge
abutment site.

Photo 4: Klusha Creekabove Aiort Lake consists of a shallow slow moving area with
much beaver activity. August 12, 2016. 16



Appendix 1
Site Description

Site: Magundy River -Site 1 outlet to Little Salmon Lake

Location: 62° 11.143°’N/134° 20.788’E

Aspect: West

o | Survey Date July 16, 2016

E"’—'; Site Elevation (feet) 2065’
Site Survey Length (m) 300
Ave. Channel Width (m) 32

‘© | Ave. Wetted Width (m) 20

£ | Ave. Bankfull Channel Depth (m) 15

& | Ave. Residual Pool Depth (m) 4

O | Pool, Riffle, Run / Glide 100 % glide
Gradient (%) <0.5%
Cover Abundance Limited
Dominant Cover Type Undercut banks

o Subdominant Cover Type Large woody debris

3 Other Cover Types Present Light turbidity

O | % Crown Closure >1%
Stream side Vegetation Mature spruce, alder, willow
Instream Vegetation None
Dominant Bed Material Pea gravel
Subdominant Bed Material Sand

s, [ D95 (cm) 5.5

S | D (cm) 0.6

"© | Morphology Gentle meander

'E_ Pattern Sinuous

O | Islands None

= Bars Point bars common
Confinement Open flood plain banks rise even 2.5

meters

FISH OBSERVATIONS: Arctic lamprey, slimy sculpin adults and fry, juvenile Arctic
grayling, juvenile lake whitefish and juvenile northern pike were observed in the lower

reaches of the Magundy.

COMMENTS: Habitats in this reach of the Magundy do not represent ideal conditions

for jes

CREW: P. Sparling, B. Garvice

7



Photo 1: The Magudy River in the lower reaches of site 1 consists of a wide, shallow
flat and mostly featureless channel. July 16, 2016.
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Photo 2: The substrates | the Iowrreaches of te Mgundy iver
materials that are constantly shifting, August 16, 2016.
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Appendix 1

Site Description

Site: Magundy River —site 2
Location: 62° 10.021°N/ 134° 00.144’E

Aspect: West

o | Survey Date July 16, 2016

g Site Elevation (m) 2245"
Site Survey Length (m) 100
Ave. Channel Width (m) 24

‘© | Ave. Wetted Width (m) 22

E Ave. Bankfull Channel Depth (m) >2m

£ [ Ave. Residual Pool Depth (m) na

O | Pool, Riffle, Run / Glide % 60 riffle, 30 rapid, 10 pool
Gradient (%) 1%
Cover Abundance Abundant
Dominant Cover Type Undercut banks

= Subdominant Cover Type Instream woody debris

3 Other Cover Types Present Turbidity

O | % Crown Closure >5%
Stream side Vegetation Mature spruce, alder, willow
Instream Vegetation Potamagetan
Dominant Bed Material Cobble
Subdominant Bed Material Gravel

a D95 (cm) 99

O |D(cm) 3

_8 Morphology Meandering

g' Pattern Sinuous

s | Islands Occasional
Bars None
Confinement Well defined banks rise 0.8 m

FISH OBSERVATIONS: slimy sculpin

COMMENTS: Substrates at this site were deeply embedded and substrates were
concreted. No photos of this site were taken due to technical difficulties in the field.

CREW: P. Sparling, B. Garvice
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Appendix 1
Site Description

Site: Drury Creek

Location: 62.199578°N /134.38917°E Aspect: South

@ Survey Date July16, 2016

ﬁ Site Elevation (feet) 1999’
Site Survey Length (m) 200
Ave. Channel Width (m) 23

© | Ave. Wetted Width (m) 22

€ | Ave. Bankfull Channel Depth (m) 15

& | Ave. Residual Pool Depth (m) na

O | Pool, Riffle, Run / Glide% 80 riffle, 10 rapid, 10 pool
Gradient (%) >1%
Cover Abundance Moderate
Dominant Cover Type Undercut banks

s Subdominant Cover Type Deep corner pool

3 Other Cover Types Present Large woody debris

O | % Crown Closure 5%
Stream side Vegetation Alder, willow, mature spruce
Instream Vegetation Marestail
Dominant Bed Material Gravel
Subdominant Bed Material Cobble

s D95 (cm) 125

O |D(cm) , 14

2 Morphology Irregular meander

g Pattern Cut bank opposite open

= | Islands At low water
Bars Small point bars
Confinement One side only

FISH OBSERVATIONS: This site had a wide variety of juvenile fish utilizing a variety
of habitats, species observed included jcs, sculpin, Arctic grayling, round whitefish, lake
whitefish and Arctic lamprey.

COMMENTS: The sampling period witnessed and overnight rise in water levels of 15
cm that caused 50% of the minnow trap sets to wash out. The site is adjacent to the Drury
Creek Campground and is further affected by the proximity of the Robert Campbell
Highway. The outlet area is a favorite angling location for Arctic grayling and lake trout.

CREW: P. Sparling, B. Garvice



Photo 1: Drury Creek sample station below the Robert Campbel Highway and adjacent
to the campground, looking upstream, July 16, 2016.

Photo 2: Drury Creek sample station looking downstrem and out onto Little Salmon
Lake, July 16, 2016.



Appendix 1
Site Description

Site: Bearfeed Creek
Location: 62.189864°N / 135.085147°E

Aspect: South

o | Survey Date July 18, 2016

% Site Elevation (m) 2017
Site Survey Length (m) 200
Ave. Channel Width (m) 16

© | Ave. Wetted Width (m) 8

E Ave. Bankfull Channel Depth (m) 0.7

& | Ave. Residual Pool Depth (m) na

O | Pool, Riffle, Run / Glide% 50 riffle, 30 run, 10 rapid, 10 pool
Gradient (%) >1%
Cover Abundance Limited
Dominant Cover Type Woody debris

s Subdominant Cover Type Side pool

3 Other Cover Types Present Cobbles

O | % Crown Closure 5%
Stream side Vegetation Spruce, poplar, birch, alder
Instream Vegetation none
Dominant Bed Material Cobble
Subdominant Bed Material Gravel

3 D95 (cm) 185

O | D(cm) 24

_8 Morphology Irregular meandering

g' Pattern Sinuous

s | Islands Occasional
Bars On points
Confinement Bedrock outcrops

FISH OBSERVATIONS: This site provided a variety of habitat types and both adult
and juvenile fish were recorded; including adult and juvenile chinook salmon.

COMMENTS: The sample site is located 200 meters upstream of the Robert Campbell

Highway bridge.

CREW: : P, Sparling, B. Garvice

L



Photo 1. The habitat assessment site on Bearfeed Creek, July 18, 2016.

Photo 2: The benthic sample sit on Bearfeed Creek, July 16, 2016.
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Photo 3: A breached beaver dam downseam of the obert pbeII highway creates
a variety of habitat on August 17, 2016.

Sy

Photo 4: Chinook salmon spawning site on Bearfeed creejust psteam of the electric
line crossing on August 17, 2016.
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Photo: Snowa Creek at limit of upstream travel ding 2016 field investigations.

Photo: Lower reaches of Snowcap Creek. The creek has a slow moving channel with
gentle meanders, silty substrates and extensive amounts of large woody debris.
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Appendix 1
Site Descriptions

Site: Little Salmon Lake & River Tributaries

Km 467.3 Truit Creek This creek is a fast flowing, cold water creek with an
average width of 2.2m an average depth of 0.3 meters and an average velocity >1.5m/sec.
Water temperatures in July were 4.1°C and in August 4.4°C. A set of 6 minnow traps set
in the reach between the highway and the lake captured no fish and the creek was
assessed as unlikely to provide fish habitat due to the cold temperatures. Upstream of the
highway Truit Creek flows as a cascading rapid with occasional small waterfalls.

Km 469.5 Intermittent flows and dry at the time of investigation.

Km 476 Situated on a steep hillside this 4 meter wide x 03. meter deep creck
cascades down slope to Little Salmon Lake with velocities in excess of 2 m/sec. The
culvert outlet is perched however this creek does not provide fish habitat due to its steep
descent and high velocities.

Km 490.3 This very small creck has a channel of 0.2m width and a depth of <0.1m
has velocities >1m/sec and cascades downslope in a manner that precludes fish access.

Km 493.3 This creek flows from a perched culvert into a channel with an average
width of 1.5m an average depth of 0.25 meters and a velocity >1m/sec. The creek
cascades over stick and log jams in a manner that precludes fish passage.

Km 505.3 A small creek with very low slope to the Little Salmon River. The creek
channel is indistinct and flows through forested areas in places with silty substrates. This
creek in its lower reaches where it flows through a slough on the edge of the river does
have potential for fish utilization however is likely limited to species such as long nose
sucker, whitefish and Northern pike juveniles due to very slow velocities.

Km 509.8 This creek consists of a broad valley wetland channel created by road
construction. The creek has an average width of 0.7 meters, and average depth of 0.2
meters and an average velocity of 0.5 m/sec. The creek has a perched culvert and is
punctuated with a series of intact beaver damns downstream of the highway crossing.

Km 513.6 This intermittent creek was dry at the time of investigation but had a pond
arca on the upstream side of the highway.

Km 517.6 This creek has a well-developed plunge pool at the culvert outlet that is
perched 5cm. A beaver dam immediately upstream of the culvert blocked the channel on
the upstream side of the highway. The creek flows around the dam to enter the culvert.
The downstream channel has an average width of 1.5m an average depth of 0.3m and an
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average velocity of 0.75m/sec. The boulder substrates create small pools, especially near
the culvert outlet. A set of 6 minnow traps set in this creck captured 2 jcs.

Km 520 This small creek with an average width of 1m and average depth of 0.2 m
and an average velocity of 0.8m/sec has a well defined plunge pool at the culvert outlet.
The plunge pool provides habitat for jcs and although the culvert is not perched the slope
of the culvert creates a high velocity that likely precludes fish passage upstream. A set of
5 minnow traps set in the plunge pool captured a total of 12 jcs.

Km 525.5 Intermittent Creek that was dry at the time of investigation

Km 527.6 This small channel has been diverted from flowing along the highway
right of way into a culvert crossing. The creek had a defined channel with minimal flow
at the time of investigation and appeared to be intermittent. The culvert has a 25cm perch
but the creek was not considered to be fish habitat.

Km 532 This creek has the most unique flumed outflow of any of the creeks
investigated. The creek has a 60 culvert that flows through a half culvert flume for 4m
before cascading 1.4m into a channel that divides and flows over moss covered logs
before flowing over 2 small waterfalls with heights of 1.4m. This creek does not provide
fish habitat

Km 532.2 This small creek had very cold temperatures (6.3°C) silty mud substrates
with non-consolidated banks and joins the small creck from km 532 within 200 meters of
crossing the highway. This creek appears to be fed by an ice lens melt and did not
provide fish habitat.

Km 536 This creek has an average width of >2m an average depth of 0.25m and an
average velocity of 0.8m/sec, it has a well defined plunge pool below the culvert that is
perched during low flow periods. The substrates consist of boulders with gravels
interspersed and the creek flows away from the culvert as a cascading rapid. The plunge
pool and the boulder pools downstream were well utilized by a variety of fish species
including sub adult Arctic Grayling and round whitefish, jes were also easily observed.
No fishing effort was extended as fish were documented by observation.

Km 5374 This creek has a very steep channel that cascades over a drop of 10 meters
height in a distance of 20 meters before entering the river. The creck does not provide
fish habitat.

Km 543.8  Culvert Creek This is a popular location for angling Arctic Grayling
during the spring. The creek flow is carried by a 60” culvert that is perched 0.3m and
flows into a plunge pool that is contained by a coffer dam that extends 12m across and
creates a plunge pool 10m x 12m in size with an depth of 1.5m. This plunge pool had
hundreds of jes swimming in circles in it at the time of investigation. The age of the old
coffer dam is hard to assess and its purpose unknown.
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Appendix 2: Benthic Invertebrate Laboratory results






