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ABSTRACT

This project is a continuation of a multi-year program of stewardship activities and
related research on a population of Chinook salmon that utilize habitat located in upper Michie
Creek, a tributary of the M’Clintock River. The watershed lies within the Traditional Territory
of the Kwanlin Dun First Nation and is located in the southern Yukon Territory. The
M’Clintock River represents a portion of the headwaters of the Yukon River Basin and supports
one of the longest spawning runs of anadromous Chinook salmon in North America, with annual
migrations of over 3000 km. The continued maintenance of the Michie Creek Chinook salmon
population is an important management objective for both the Kwanlin Dun people and the
Department of Fisheries and Oceans Canada.

This project details the stewardship and research activities that were conducted in upper
Michie Creek during the open water season of 2004. The primary purpose of the stewardship
activities was to maintain salmon habitat in this watercourse by monitoring beaver activity and
other potential barriers. Research included the collection of baseline hydrological information.
In addition, the relative health of both wild and enhanced juvenile Chinook salmon populations
that utilize upper Michie Creek was investigated.

It is believed that water flow conditions in 2004 in the upper Michie Creek spawning area
were adequate to allow for some degree of spawning success of Chinook salmon. Remedial
efforts to remove potential obstructions allowed unrestricted access of migrating aduit salmon
into the upper Michie Creek spawning area. Surface water temperatures at the Whitehorse
Rapids fish ladder and in upper Michie Creek were higher than in 2003 but were not a limiting
factor to migration in 2004. Spawning temperatures in upper Michie Creek approached the
maximum preferred by Chinook populations elsewhere and are near the upper limit of
temperature tolerance of Chinook eggs. Although surface water temperatures were high, inter-
gravel water temperatures can vary considerably from surface water temperatures under the
influence of hyporheic flows. Juvenile salmon investigations concluded no apparent effect of
hatchery plantings on the survival or growth of wild juvenile Chinook salmon, at densities of
wild salmon found in upper Michie Creek and under the environmental conditions that occurred
during the open water season of 2004. Based on coded wire tag recoveries, spawning adults of
hatchery origin in upper Michie Creek in 2004 came from supplemental releases in 2000, 2001
and 2002 in Byng and Michie creeks.
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INTRODUCTION

Each year Chinook migrate up the Yukon River to spawn in Michie Creek, a
tributary of the M’Clintock River in southern Yukon. These fish have long been
important to the people of the Kwanlin Dun First Nation (KDFN) whose traditional
territory encompasses the watershed. For generations, the rich salmon resources
associated with the Yukon and McClintock River provided food for many families. Early
explorers such as George Dawson in 1887 also noted the salmon of this area and
described their abundance in his journal. In his diary he was told by local Native
inhabitants that the majority of salmon did not ascend above the spawning areas in the
Yukon River between Miles Canyon and Marsh Lake. In recent times, the salmon
population has declined and the Kwanlin Dun people are no longer able to harvest this
resource. Causal factors have been largely speculative, although over-harvesting during
migrations and disruption of habitat caused by the construction of the Whitehorse Rapids
dam have been implicated. The continued maintenance of a Michie Creek Chinook
salmon spawning population is an important management objective for both the Kwanlin
Dun people and Fisheries and Oceans Canada. This Upper Yukon River population is
thought to be genetically distinct from other tributaries of the Yukon River and is one of

the longest spawning runs in North America with migrations of over 3,000 kilometres.

BACKGROUND

With the building of the Whitehorse Rapids dam and hydroelectric station in
1957, historic Chinook salmon migrations into the upper Yukon River had an uncertain
future. The dam was a complete barrier in 1958 and by the spring of 1959 a fish ladder
was constructed to allow passage of migrating fish past the dam (Gordon et al 1960; Stan
Williams, pers. com., 2002). The Whitehorse Rapids fish ladder, a structure that is 366
meters long and rises over 15 meters contains a series of vertical baffles, has been in
operation since. Each year spawning Chinook salmon ascend the fish ladder to access
spawning habitat primarily in Michie Creek, a major tributary of the M’Clintock River.
Chinook spawning migrations through the fish ladder have averaged about 900 fish since
annual counts were established in 1961. The lowest count of migrating adults through

the fish ladder occurred in 1976 of only 121 fish, with the highest count of 2,958 fish in
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1996. In 1984 a hatchery was constructed as a mitigative response to the installation of a
forth turbine at the Whitehorse Rapids dam. The purpose of the hatchery is to offset the
losses of juvenile Chinook salmon passing over the dam’s spillway and through the
turbines. The supplemental planting of hatchery fish were thought to ultimately increase
the population above the dam. Between 84,000 and 441,500 Chinook salmon fry have
been released annually from the hatchery at locations primarily above the dam and
particularly in the M’Clintock River and Michie Creek. Currently, all hatchery origin
fish are adipose clipped and coded wire tagged for identification. Returning adults
originating from the hatchery has been variable over the years (Appendix III). Based on
counts at the Whitehorse Rapids fish ladder from 1992 to 2001, wild fish account for 43
percent of the adult spawning migration (Joint Technical Committee 2002).

Since the construction of the Whitehorse Rapids dam many studies have been
conducted on various life history stages of Chinook salmon in the upper Yukon River
basin. Over the years investigations have included the study of juvenile out-migration
(von Finster ef al 1998; Moodie et al 2000), juvenile habitat preferences and distribution
(Hunka and Schuyler 1988; Bradford er al 2001; Pumphrey 2003), estimates of turbine
mortality of juveniles at the Whitehorse Rapids dam (Hryciuk 1973), adult enumeration
in the M’Clintock River (Matthews 1994; Matthews 1999a), adult radio tagging (Cleugh
and Russell 1980; Mathews 1999b), biophysical inventories (Cleugh er al 1978) and
archival research of salmon stocks of the upper Yukon River (Cox 1997). In addition,
numerous foot and aerial surveys have been conducted at known and potential spawning

locations throughout the upper Yukon River watershed (Milligan, pers. com., 2003).

OBJECTIVES

In keeping with its vision of resource stewardship and to further develop capacity
in the community, the Kwanlin Dun First Nation is continuing studies to successfully
understand salmon resources within their Traditional Territory. Ultimately the First
Nation would like to help facilitate the rebuilding of salmon populations to their fullest
sustainable levels and protect salmon habitat from conflicting land uses. The First Nation
has already initiated watershed management planning in the M’Clintock drainage to

broaden the understanding of its members to various management issues and risks to
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salmon and their habitat in the watershed. The following were specific objectives of the
Michie Creek Chinook salmon field investigations for 2004:

1. To continue field research and perform watershed monitoring through data
collection and analysis of the interactions between wild and hatchery juvenile
Chinook salmon in Michie Creek;

2. To examine, document, and maintain access to Michie Creek spawning habitat by
adult Chinook salmon in this watercourse;

3. To undertake adult spawning enumerations, dead pitch and redd surveys in upper
Michie Creek.
These activities are thought to be a key in KDFN taking on an increasing role in

the stewardship and management of land and resources within its Traditional Territory.

STUDY AREA

The M’Clintock River watershed rises in the mountains of the Yukon Plateau
north of Marsh Lake, about 110 km east of Whitehorse. The drainage basin falls within
KDFN traditional territory and lies within the Boreal Cordillera ecozone that is composed
of rolling hills and plateaus that are dissected by streams. The region has been previously
glaciated and contains widespread deposits of glacial debris. A detailed description of
the surficial geography is included in the M’Clintock Watershed Management Plan
(KDFN 2003).

The watershed contains several lakes (5-500 ha), numerous tributaries, and
wetlands to form a drainage area of approximately 1,650 km?. Surface waters originating
in the M’Clintock watershed eventually flow into Marsh Lake, a large headwater lake of
the Yukon River basin. Information is limited about the distribution of freshwater fish
species throughout most of the drainage. Clough et al (1978) reported catches of
northern pike, lake or humpback whitefish, longnose sucker, Arctic grayling and slimy
sculpin in the Michie Creek drainage. In a recent study of M’Clintock and Michie lakes
the presence of lake trout, round whitefish and burbot have also been confirmed (KDFN
2003).

White and black spruces are the most common forest type of the ecozone with

sedge tussocks and/or sphagnum common in the wetlands. At higher elevations, scrub

Michie Creek Chinook Salmon Field Investigations 2004 3



birch and willow occur in subalpine sections. The climate in this region is characterized
as an interior subalpine type with long cold winters and summers that are brief and cool
(Environment Canada 2003).

Michie Creek is the largest tributary in the M’Clintock drainage basin and is the
primary spawning area of migrating Chinook salmon above the Whitehorse Rapids dam.
Physical habitat descriptions of the spawning habitat in upper Michie Creek have been
previously described (KDFN 2003). The study area for this project is a section of Michie
Creek between the outlet of Michie Lake and the Byng Creek confluence, a distance of
about 5 km of stream (Figure 1).

METHODS

Five surveys by foot and two aerial flights were made into the upper Michie
Creek Chinook spawning area between May and September, 2004. In addition, Fisheries
and Oceans Canada staff surveyed upper Michie Creek by foot on August 26 (von Finster
and Bartel 2004). All foot surveys required using ATV’s to access the Michie Creek site.
Field equipment and camp supplies were transported by trailer to a campsite on the west
basin of Michie Lake (Figure 1).

Aerial surveys using a helicopter occurred on July 30 and August 30. The
purpose of the initial aerial survey was to identify barriers that would limit upstream
access of Chinook salmon to the historic spawning sites in Michie Creek. Potential
barriers were located using a handheld GPS and a field crew was mobilized to breach
identified barriers using the Yukon River Panel (YRP) protocol for obstruction removal
activities. During the second aerial survey, breached obstructions were assessed and
several spent carcasses were biologically sampled. Spawning Chinook adults were then
enumerated from the Michie Creek outlet to the Byng Creek confluence.

A Solinst combination water level and temperature data logger together with a
Solinst atmospheric barometer were installed near site M1 in upper Michie Creek on May
27, 2004 (Figure 1). The sensor and data download cable were secured to a circular
concrete landscape tile. The landscape tile, sensor and cable were then submerged and
anchored to the stream bed using gravel filled burlap sandbags. A benchmark was
established by driving a nail into the base of a large spruce tree on the left bank of the

Michie Creek Chinook Salmon Field Investigations 2004 4
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stream near the submerged sensor. The Solinst barometer was attached to the tree trunk
and secured with zip ties. A Garmin GPS determined the approximate elevation of the
nail in meters above sea level. A large boulder was located in a riffle near the sensor and
was used as an additional positional reference. Using a tripod and level the elevation of
the sensor, the submerged boulder and the water level were determined at the start of the
project. The boulder provided a stable instream reference elevation for detection of any
movement of the sensor by the current. Downloaded water level data were corrected
using the atmospheric barometric pressure data and levelogger software (version
1.5.0.15). Hourly water level data was converted to a stream surface elevation (msl)

using the following equation:

750.907 m (installation surface elevation) +houdy change (level logger readingy= houdy surface elevation (msl)

Instantaneous water discharge in Michie Creek was measured on three separate
occasions near the installed sensor (May, August and September). The stream channel at
this location had a relatively uniform cross section allowing for consistent velocity and
depth measurements. A Global Flow Probe was used to estimate mean water column
velocity. Discharge during each visit was calculated using measured velocities and
crosssectional areas. Discharge estimates for each visit were log transformed and plotted
with surface elevation. A regression was performed on the resulting scatter plot.

Discharge estimates were calculated for each hour throughout the summer using the

following equation:
Log discharge (CMS) = 2.065 (surface elevation (msl) — 1550 R? = .9470

A single temperature data logger was retrieved at site M1 in May that contained
hourly temperature data that had been logging since the fall of 2003. The data logger was
redeployed at site M1 and additionally three others (sites M2, M3 and B1) were installed
in the Michie Creek study area (Figure 1). Temperature data loggers were also installed
in the Whitehorse Rapids fish ladder and in the Yukon River mainstem below the
Whitehorse Rapids dam. All data loggers were attached to a brick and secured with
aircraft cable to the closest bank. Locations were marked with flagging tape tied to
rooted riparian vegetation and GPS coordinates were noted. Data was downloaded in the

field onto a laptop computer using Boxcar Pro software (version 4.3). Mean daily water
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surface temperatures were computed from hourly water temperatures and presented
graphically.

Stream benthic organisms were collected at site M-1 both prior to and after the
infroduction of hatchery out-plantings. Benthic collections were made in triplicate with a
surber sampler. The stream bed material within the frame was cleaned by hand to a depth
of approximately 10 cm. All captured invertebrates and associated detritus were placed
in labelled one litre containers and preserved with 10% formalin. Sample collections
were shipped to an invertebrate biologist for sorting, identification and enumeration.
Results are summarized in Appendix 1. Benthic invertebrate data was analyzed in detail
by calculating species diversity using the Shannon Wiener Diversity Index as described
by Pielou (1966).

A minimum of ten Gee type minnow traps were utilized during each site
assessment using methods described by von Finster (1995). Minnow traps were set in a
variety of habitat features including root wads, cutbanks and woody debris. Soak times
were recorded for each individual trap. Captured juvenile Chinook salmon were
inspected for the adipose clip, enumerated and measured for a fork length (+ 1 mm) and
weight (£ .1 gm). A sub-sample of 125 juvenile Chinook salmon was measured in
September due to the high catch rate of the minnow traps. All captured fish were
identified and subsequently released at site of capture. Age was determined based on
grouping similar size classes of captured jﬁvenile Chinook salmon in the field and
subsequent construction of a length frequency histogram. For comparative purposes a
sub-sample of age 0+ hatchery reared Chinook juvenile salmon were similarly measured
at the Whitehorse Rapids fish hatchery on June 1 and 2, 2004, All collected Chinook
juvenile morphological data is presented in Appendix II. An individual condition factor

was calculated for each fish using the following equation:
condition factor = (weight (gm) / fork length (mum) ®) (10%)

Salmon spawning redds were located during a foot survey of Michie Creek
between the outlet of Michie Lake to the confluence of Byng Creek on September 16,
2004. Redd locations were identified in the stream bed by their oval shape, size and
distinct appearance free of algae and sediment. All redds were counted and their location

were referenced with a GPS,
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RESULTS
Water Flow and Temperature

Figure 2 shows a graphical representation of the average daily discharge in
Michie Creek at site M1 from May 27 to September 15, 2004. Discharge decreased
steadily after installation of the water level recorder on May 27 from the recorded high of
4.98 m’ per second to a more sustained flow of approximately 1.48 m® per second
through August and into September. Peak discharge is presumed to have occurred some
time prior to installation of the equipment. Average flows over the Chinook spawning
period from about August 4 to September 7 were 1,39 m® per second. The average water
velocity at site M1 on August 5 was 0.70 m per second.

On average, water temperatures in Michie Creek were generally warmer in 2004
than those recorded in 2003 between May 21 and September 15 at site M1 (Figure 3). In
2004 there were three distinct warming periods. The first and most dramatic rise in
temperature occurred during the middie of June. It was not until the middle of July that a
second peak was recorded. During August, a third warming period was characterised by
several peaks over an extended period of time. Between warming periods stream
temperatures generally declined. The maximum temperature at site M1 was 21.8 ° C
recorded on June 24. Temperature extremes as high as 22-24 ° C are considered life-
threatening for salmon species (Walthers and Nener 1997). The average daily
temperature at site M1 during the Chinook spawning period in 2004 (August 4 to
September 7) was 15.3 ° C compared to 13.6 ° C for the same period in 2003. This
represents an average temperature increase of 1.7 © C in upper Michie Creek during the
2004 spawning period.

Surface waters of upper Michie Creek were on average about 5 ° C warmer than
those recorded for Byng Creek for the period from May 29 to September 15 (Figure 4).
The warmest surface water temperatures were recorded at the site in Michie Creek closest
to the lake outlet (M2). Generally, a relationship was established between declining
water temperatures with increasing downstream distance from Michie Lake. The
difference in temperature between sites M2 and M3 averaged about 2 ° C between May
29 and September 15.

Michie Creek Chinook Salmon Field Investigations 2004 7



Average daily water temperatures recorded at monitoring sites in the mainstem of
the Yukon River downstream of the Whitehorse Rapids dam and in the Whitehorse
Rapids fish ladder were warmer in 2004 compared to 2003 (Figures 5 and 6). The most
evident periods of warming between years were during the latter half of June and
extending into July, and throughout most of August. During these periods water
temperatures were about 2 to 5 ° C higher in 2004 than those recorded during 2003. A
sharp decline in water temperature of about 3 ° C was noted on July 8 shortly after the
first thermal peak at both the Yukon River and fish ladder monitoring sites. Water
temperatures in the fish ladder during the adult Chinook migration averaged 16.1 ° C
between July 23 and September 5. The maximum temperature of the fish ladder was
recorded on June 24 of 18.7 ® C. Fish ladder water temperatures were warmer in 2004

compared to 2003 during the spawning migration by about 1.5 ° C,

Benthic Organisms

The results from analysis of benthic collections in 2004 at site M-1 in upper
Michie Creek, before and after the introduction of hatchery raised juvenile Chinook
salmon, are summarized in Table 3. Results suggest a more diverse and abundant benthic
community during June despite increased densities of jcs in Michie Creek as a result of
hatchery plantings in 2004. Benthic density in May were about 50 percent lower than the
June result, however diversity was only marginally lower in May at 1.17 compared to
1.30 for June. Invertebrate density was estimated at about 19,000 organisms for each
square meter of stream bed in May compared to about 41,000 organisms for each square
meter of stream bed in June.

Benthic abundance at site M-1 from a single sampling episode during May of
2003 was greater than in 2004 from sampling in both May and June. In 2003, benthic
abundance in May was estimated at 42,000 organisms for each square meter of stream
bed compared to only 19,000 organisms in May and 41,000 organisms in June of 2004.
The dominant benthic groups in 2003 were diptera and ephemeroptera as was the case for
2004. However, notable in 2004 were the fewer organisms that were represented by the
two groups, tricoptera and hydroida and the greater numbers of bivalves, ostracods and

coleopterans in the samples. Overall, benthic sampling results to date suggest species
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richness at site M-1 in Michie Creek is high with up to 55 taxonomic groups identified

that represented 31 different families.

Juvenile Chinook Salmon

Hatchery jes of age 0" averaged 67 mm in fork length and 3.5 gm in weight just
prior to release into the wild. The average size of wild 0" jes in Michie Creek just prior
receiving plantings of hatchery origin fish were 36 mm in fork length and .41 gm in
weight. A length frequency histogram comparing hatchery and wild 0% aged jes is
presented in Figure 7. Wild 0" jcs increased in size from an average fork length of 36
mm (.4 gm) on May 22 to 71 mm (3.8 gm) on September 16, 2004. A comparison of
fitted growth curves between 2003 and 2004 of wild 0+ jcs is presented in Figure 8.

Juvenile Chinook salmon (jcs) dominated the catch in minnow traps placed near
site M-1 of Michie Creek with a total of 514 captured throughout the study in 2004,
Similarly, in 2003 jcs dominated the catch at this location with the capture of 370 fish. A
comparison of 2003 and 2004 jcs catches for each monthly sampling episode during the
summer is presented in Figure 9,

Accompanying catches of other fish species during the summer of 2004 in
decreasing frequency included longnose sucker, burbot, slimy sculpin and northern pike.
Juvenile Chinook salmon catch and effort statistics revealed the highest catches during
October with a CPUE of 37.3 fish for each trap over a 24 hour soak period (Table 3).
Catch rates of jes were significantly lower during May, June and August trapping
episodes. Hatchery origin jes from plantings into Michie Creek on June 8 were only
represented in the minnow trap catch on June 17. A total of 21 adipose clipped hatchery
origin fish of age 0" were captured that represented 28 percent of the jes catch.

Low numbers of wild 1" juvenile Chinook salmon were captured during minnow
trapping episodes on May 27 and June 17, 2004. These fish (N=5) presumably over-
wintered in the drainage as no other fish of this age class were captured during trapping
episodes in August or September.

The average condition factor determined for wild jcs aged 0" during May was
0.84 (Table 4). 1t is cautioned that condition factors derived for such small fish are
intrinsically less accurate than for larger fish (Murphy and Willis 1996). None-the-less
average condition for this age class reached a high of 1.13 in August and dropped to 1.04

Michie Creek Chinook Salmon Field Investigations 2004 9



in October. Wild jcs aged 1" had condition factors averaging 1.05 in May and 1.08 in
June, although sample sizes were small. Average condition factors determined for jcs
from the Whitehorse Rapids hatchery during May was 1.19 and those recaptured in

Michie Creek in June had a slightly lower average condition of 1.03.

Adult Chinook Salmon

The first Chinook salmon to migrate through the Whitehorse Rapids fish ladder in
2004 did so on July 23 (Vano, pers. com., 2005). A week later on July 30, a
reconnaissance flight over the upper Michie Creek spawning area failed to observe any
adult fish. A survey by foot of upper Michie Creek on August 4 observed 2 adult salmon
staging in a deep pool at the Byng Creek confluence with Michie Creek. On August 5, a
total of three adult fish were observed near site M1. No salmon redds were observed
during this survey suggesting migrating adults were just beginning to arrive at the upper
Michie Creek spawning site. Another foot survey of upper Michie Creek on August 13
enumerated about 70 adult salmon in the upper spawning area (Josh Smith, pers. com.,
2004). By August 26, upwards of 200 adult salmon and many newly formed redds were
observed in Michie Creek in a section of stream extending 500 meters upstream of site
M1 (von Finster and Bartel 2004). Further downstream, another 61 adult salmon were
subsequently enumerated in the lower spawning area. A subsequent aerial survey on
August 30 enumerated 155 spawning salmon in Michie Creek between the Michie Lake
outlet and Byng Creek confluence. At this time many redds could be observed from the
aircraft. Additionally, 5 adult salmon were enumerated in the lower reaches of Byng
Creek but few redds could be distinguished. The last adult Chinook passed through the
Whitehorse Rapids fish ladder on Sept 5. By September 16, no adult fish were observed
during the final survey by foot between the Michie Lake outlet and the Byng Creek
confluence. A total of 246 redds were enumerated at this time. At this time numerous
tissue fragments of salmon were noticeable throughout the riparian region of the stream.
Bear sign and trails in the vegetation along the stream bank were numerous.

In total, 23 salmon carcasses that were pulled from the upstream face of a recently
constructed beaver dam situated below the Byng Creek confluence on August 30. All of
the carcasses were males that appeared to have completed spawning with the exception of

a single female that retained a modest number of eggs. Slightly more than half (60 %) of
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the carcasses were of hatchery origin identified by absent adipose fins. Coded wire tags

(CWT) were extracted from 11 of the carcasses indicating an origin from tagging

programs at the Whitehorse Rapids hatchery in 2000, 2001 and 2002 (Table 5). All
recovered CWT’s were from hatchery plantings in Byng and Michie creeks.

‘ Two active beaver dams were monitored in the upper Michie Creek spawning
area during 2004. These dams were bfeached prior to and during the migration period to
allow for the unrestricted passage of adult salmon into the upper Michie Creek spawning
area (Figures 10 and 11). In addition, a single logjam that was identified in 2003 was

notched to augment upstream passage of spawning salmon (Figure 12).

DISCUSSION
Water Flow and Temperature

The relationship between the annual flow regime and the quality of salmonid
habitat has received considerable attention (i.e. Smith 1973; Bjornn and Reiser 1991).
Optimal usable spawning and egg incubation velocity for Chinook salmon is thought to
range of .30 to 0.9 meters per second based on habitat suitability indices (HSI) produced
from a review of published reports on streams in western North America (Raleigh ef al
1986). The average water column velocity on arrival of adult Chinook into upper Michie
Creek was similar to 2003 and estimated to be .70 meters per second. This velocity is
within the optimal range reported for the species however no spawning preferences have
to date been determined for Yukon River Chinook salmon.

Water discharge, as indicated by recorded water levels, showed consistent flows
throughout the spawning period. Michie Creek is a drainage that is influenced by lakes
which presumably reduce water level fluctuation by providing storage capacity during
high precipitation or snowmelt events. The storage of subsurface water is believed to
also buffer stream flow (von Finster, pers. com., 2004). Upper Michie Creek discharge is
thought to have less fluctuation than other higher gradient tributaries due to regional
hydrogeomorphology and ability to store water.

Water temperatures during the summer of 2004 at sites in upper Michie Creek, as
well as in the mainstem of the Yukon River below the Whitehorse Rapids dam and in the
Whitehorse Rapids fish ladder, were ail generally warmer compared to 2003. Water
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temperatures were comparable between monitoring sites at the fish ladder and in the
Yukon River mainstem. Temperatures averaged 16.1 ° C in the fish ladder during the
adult migration in 2004. This temperature is within the preferred range for migration of
10.6 to 19.4 ° C reported for other populations of Chinook salmon that migrate in the fall
(Bjornn and Reiser 1991). Although water temperatures in the fish ladder were warmer
in 2004, it appeared to have little effect on the adult salmon migration or was cause for
any concern at the fish ladder (Vano, pers. com., 2005).

The most conspicuous event on the thermographs for both the Yukon River
mainstem and fish ladder is the dramatic decrease in water temperature on July 8. It is
believed that cooler water originating from the deeper portions of Marsh Lake may have
caused the decline. Marsh Lake is regulated for water storage and is upstream of the
Whitehorse Rapids dam. The lake is also known to stratify during the summer, especially
after an extended period of calm and warm weather (von Finster, pers. com., 2004).
Environment Canada (2005) recorded strong north winds on July 6 that presumably
mixed these deeper cooler waters with those near the surface. It is believed that the
breakdown of the thermocline in Marsh Lake resulted in a rapid decrease in water
temperatures at downstream monitoring sites.

While both spawning period and temperature are wildly variable and distinct
arnong various Chinook populations in western North America, a critical requirement of
embryo development involves a stable temperature regime immediately following
spawning since eggs are highly temperature-sensitive soon after fertilization (Peterson ef
al 1977). In a review by Raleigh ef al (1986) survival of Chinook eggs were greatly
reduced when stream temperatures exceed 15 ° C. Loudermilk (1996) found 100 percent
mortality of incubating eggs at a temperature of 14.4 ° C in the Sacramento River,
California. In a review by Bjomn and Reiser (1991) optimum water temperatures and
threshold levels for Chinook egg and alevins to be between 5 and 14.4 ° C, with observed
adult spawning temperatures to be between 5.6 to 13.9 ° C. Upper tolerance for spawning
Chinook reported by McCullough (1999) is from 13.3 to 15.6 ° C. Bell (1991) observed
spawning temperatures of fall Chinook of 5.6 to 14.2° C.

The average water temperature of upper Michie Creek during the 2004 spawning
period was 1.7 ® C greater than in 2003 and averaged 15.3 ° C at site M1. Based on these
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observations it would appear that the upper Michie Creek spawning area approaches the
maximum preferred by Chinook populations elsewhere and are near the upper limit of
temperature tolerance of Chinook salmon eggs. Although surface water temperatures
were high, it is widely acknowledged that inter-gravel water temperatures can vary
considerably from surface water temperatures under the influence of groundwater. Upper
Michie Creek spawning habitat is known to be influenced by inputs of groundwater and
hyporheic flows that likely moderate temperatures in the spawning gravel. A relationship
was established during this study between declining water temperatures in upper Michie
Creek with increasing downstream distance from Michie Lake and may be indicative of
the influence of groundwater. Should stream temperatures increase in the future directly
or indirectly through atmospheric warming, drought or changes to the landscape (i.e.
forest fire) the result could disclose a shift in habitat usage from sites near the lake to
locations further downstream where extremes are moderated by cooler groundwater and

hyporheic flows.

Benthic Organisms

Spring is generally thought to be outside the window of maximum benthic
production and as such would potentially underestimate benthic diversity and abundance
(Davidge, pers. com., 2004). None-the-less benthic organisms in Michie Creek in 2004
continued to be numerous and diverse, having over 50 taxonomic groups identified in
May and June. While the data indicates benthic density was lower in May, the
determined value of over 18,000 organisms per square meter and is greater than values
reported for other Yukon River basin streams. In a study of 11 tributaries of the Pelly
River, benthic densities ranged from 204 to 6,329 organisms per square meter of
streambed that were represented by 14 to 36 different taxonomic groups (Selkirk First
Nation 2002). In a similar study of 7 tributary streams in the Teslin River, benthic
densities ranged from 29 to 4,101 organisms per square meter of streambed that were
represented by 8 to 57 different taxonomic groups (Connor et al 1997). Calculated
Shannon-weaver benthic diversity indices for Michie Creek during May and June in 2004
were 1.17 and 1.30 respectfully. Indices reported for benthic samples taken from 5
Chinook spawning streams in the Yukon River basin (Blind Creek, Klusha Creek,

Michie Creek Chinook Salmon Field Investigations 2004 13



Sydney Creek, McIntyre Creek and Wolf Creek) range from .52 to 1.35 (Environment
Canada 2005).

Juvenile Chinook Salmon

Similar to 2003, minnow trapping efforts captured two age classes (0" and 1%) of
wild juvenile Chinook salmon. Wild 17 jcs were only captured during the May and June
sampling episodes. In August only age 0" fry were represented in the catch. Although
sampling was limited, the catch data would suggest out-migration of wild 17 aged fish in
2004 occurred prior to sampling in August.

Hatchery origin fish were only captured during the June 17 sampling episode.
This was shortly after the planting of 64,000 hatchery fish into upper Michie and Byng
creek on June 8. Results tend to suggest hatchery origin fish move away quickly from
release sites, likely downstream. While catches of wild jbs were relatively low
throughout June and August, larpe numbers were captured on September 16. The
absence of any hatchery origin fish in the catch of 387 wild jcs in September suggests a
previous out-migration period. _ _

The low abundance of hatchery fish relative to wild fish throughout most of the
summer months in upper Michie Creek has also been observed by other researchers in
upper Michie Creek. Mathews (1994) reported 8 hatchery origin jcs in 95 minnow traps
sets in lower Michie Creek between July 10 and October 20, 1993. Minnow trapping in
the same area during the month of September from 1985 to 1988 by von Finster (1988)
reported a total of 195 jes captured with only 6 of hatchery origin. Another study by von
Finster et al (1998) reported a minnow trap capture of 1,883 jes between August 12 and
18 of which 19 were of hatchery origin. The exception was a minnow trap catch reported
by Pumphrey (2003) in upper Michie Creek on July 23, 2002 where of 489 captured jcs,
212 were of hatchery origin. While catches of wild and hatchery fish were similar on this
date, the proportions of hatchery fish declined substantially through subsequent minnow
trapping episodes in August and September. This trend in catch appears to fit the model
suggesting hatchery fish begin out-migration soon after release into Michie Creek. It is
believed the size of the hatchery fry may be a factor in triggering out-migration as
planted hatchery fish are about double the length of wild fry in May, Wild fry attain a
similar size only after a summer period of growth. Scale patterns of hatchery origin adult
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Chinook taken from the Whitehorse Rapids fish ladder also show a limited freshwater
residency period (Etherton, pers. com., 2003). Growth and size at age of Michie Creek
Chinook fry in 2004 were slightly greater compared to statistics generated for 2003. In
conclusion, there was no apparent affect of hatchery plantings of jes on the survival or
growth of the wild jcs, at the densities of wild jcs found in Michie Creek and under the

environmental conditions that occurred during the summer of 2004.

Adult Chinook Salmon

From the various site visits to the upper Michie spawning site, the spawning
period in 2004 was thought to occur between August 4 and September 5. Spawning
activity was thought to have commenced with the arrival of adults during the first week
of August. On August 4 only a few fish were observed in the creek and no redds had
been constructed. An aircraft reconnaissance over Michie Creek on July 30 observed no
adults despite the passage of numerous salmon through the Whitehorse Rapids fish
ladder. In was noted on August 26 that spawning activity was well advanced with many
deserted redds in the lower portion of the spawning areas and few carcasses were
observed in the creek (DFO 2004). By September 16 adult fish were again absent from
the spawning site. The distribution of redds between Michie Lake outlet and the
confluence with Byng Creek were more uniform than in 2003. In most cases spawning
sites were either single redds or compound, with several egg pockets in a single disturbed
area. A series of spawning dunes were observed just downstream of the Michie Lake
outlet, comprising of gravel bars extending most or all the way across the channel.

Overall, very few whole carcasses were observed throughout the project. The
most success in recovering whole carcasses were from those embedded in a beaver dam
located downstream of the Byng Creek confluence with Michie Creek. A total of 21
carcasses were sampled with over half (60 percent) of hatchery origin. Based on coded
wire tag recoveries, hatchery plantings in Byng and Michie creeks from tagging programs
in 2000, 2001 and 2002 contributed to the spawning population in upper Michie Creek in
2004.

A single active beaver dam and logjam were located on Michie Creek between the
outlet of Michie Lake and the Byng Creek confluence. Another active beaver dam was
found below the Byng Creek confluence with Michie creek. Remedial action was taken
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on all potential barriers to assure access was maintained to known spawning sites
upstream (Figures 10, 11 and 12). Beaver dams were breached on several occasions
between July and August with resident beavers doing their best to repair their dams after
each visit. These features should be assessed prior to the onset of the spawning run in
2005. It is believed that water levels were such in 2004 that allowed for unrestricted
access by spawning Chinook salmon to known spawning habitat in upper Michie Creek.
Further, based on the distribution of redds, the potential obstructions did not restrict
movement of migrating adult Chinook salmon. Byng Creek was surveyed from its
confluence with Michie Creek to the crossing of the Michie Lake access trail. A large
logjam was located just downstream of the access trail and a newly constructed beaver
dam upstream caused flooding of the trail. These potential barriers to upstream
migrations of salmon in Byng Creek should be monitored in the future and remedial

action taken if required.

CONCLUSIONS

1. Water discharge in the upper Michie Creek spawning area showed consistent
flows of about 1.39 m> per second throughout the spawning period.

2. Upper Michie Creek water temperatures at site M1 were on average 1.7 ° C
warmer in 2004 compared to 2003 during the Chinook spawning period.

3. Surface water temperatures in the upper Michie Creek spawning area during the
spawning period approached the maximum preferred by spawning Chinook
populations elsewhere and were near the upper limit of temperature tolerance of
Chinook eggs.

4. Surface waters of upper Michie Creek averaged about 5 © C warmer than surface
waters in Byng Creek during the summer of 2004.

5. A relationship was established during this study between declining water
temperatures in upper Michie Creek with increasing downstream distance from
Michie Lake and may be indicative of the influence of groundwater.

6. Although water temperatures in the Whitehorse Rapids fish ladder were warmer
in 2004, it appeared to have little effect on the adult salmon migration or was
cause for any concern at the fish ladder.

7. Benthic diversity and abundance continued to be high in upper Michie Creek
during May and June, 2004.

Michie Creek Chinook Salmon Field Investigations 2004 16
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Size at age and growth of 0" wild Chinook salmon from Michie Creek during the
summer of 2004 was greater than in 2003.

Similar to 2003, hatchery reared 0* Chinook salmon were about twice the size of
wild juveniles of the same age during May and early June of 2004.

The bulk of the hatchery juvenile salmon planted into upper Michie and Byng
creeks during the spring most likely begin downstream movement shortly after
release.

There was no apparent affect of hatchery plantings of jcs on the survival or
growth of the wild jcs, at the densities of wild jes found in Michie Creek and
under the environmental conditions that occurred during the summer of 2004.

Catch, effort and condition statistics for juvenile Chinook salmon captured in
minmow traps were variable during the open water season in upper Michie Creek
in 2004, although a high catch rate was recorded in the fall of 2004 that was
similar to 2003.

Based on coded wire tag recoveries, spawning adults of hatchery origin in upper
Michie Creek in 2004 came from supplemental plantings in 2000, 2001 and 2002
in Byng and Michie creeks.
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Table 2 Catch and effort statistics of wild juvenile Chinook salmon captured in minnow

traps from site M-1 in Michie Creek, 2004,

Parameter May 27 June 17 August 6 Sept 16
No. Minnow Traps 8 10 10
Average Soak Time (hr) 23.6 209 23.7 249
S gos » ’
CPUE (fish/trap/24hr) 3.1 7.9 1.6 373

Table 3 Biological characteristics of different age classes of jes captured in minnow traps
from site M-1 in Michie Creek. Included for comparison are hatchery jes from the
Whitehorse Rapids fish hatchery.

Parameter May 27 June 17 August 6 Sept 16
PN Mean length (mm) 36 51 67 71
EEE
S8 Mean weight (gm) 0.4 1.4 34 3.8
==
el Mean CF .84 1.07 1.13 1.04
5 0&
© N 27 53 16 125
P Mean length {(mm) 94 100 - -
EEE
& g K Mean weight (gm) 9.2 10.9 - -
=0 E
; § 2 Mean CF 1.05 1.08 - -
3§
© N 3 2 - -

= Mean length (mm) 67% 70 - -
P2
% 5 g Mean weight (gm) 3.5% 3.5 - -
iz ’::é 3 Mean CF 1.19* 1.03 - -
= 2

= N 296% 21 - -

* Hatchery jcs measured on Junel® and 2™ at the Whitehorse Rapids fish hatchery.
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Table 4 Information about the origin and release location of coded wire tags recovered
from adult salmon at the Whitehorse Rapids fish ladder and upper Michie Creek spawning
area during the summer of 2004,

2004 Coded Wire Tag (CWT) Recovery Location

T P s 3
el Senf wd e

Parameter
Whitehorse Rapids Upper Michie Creek
Fish Ladder Spawning Area
2000 33 3
T
S
S
= 2001 17 6
=
&
2002 2 2
=
£ Byng Creek 3 3
2
-
2
g M’Clintock River 15 0
K
>
&) Michie Creek 23 8
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APPENDIX I BENTHIC INVERTEBRATE DATA

May 27 June 18 May 27 June 18 May 27 June 18
Sample # collection collection collection collection collection collection
1 2 3 1 2 3 average  average percent percent
Ephemeroptera
Baetis sp 416 40 46 296 1718 732 165 402 9.76 16.86
Cinygmula sp 58 3 2 21 1.24
Drunella doddsi 17 17 0.46
Epeorus (Iron) sp 85 11 o 50 48 132 35 77 2.07 2.07
Ephemereila sp 40 1 9 7 116 21 44 1.21 1.19
Ephemerella grandis 1 0.03
Ephemerella infrequens 2 1 1 I 24 2 9 0.09 0.23
Paraleptophlebia sp 1 1 64 33 0.06 0.88
Plecoptera
Capnia sp 0.03
Hesperoperla sp 2 2 0.05
Perlidae Juv 2 1 2 0.09 0.14
Sweltsa sp gp 37 19 41 151 76 504 32 244 191 6.59
Zapada sp 4 25 4 25 0.24 0.68
Trichoptera Unid J.D
{Limnephilidae)
Brachycentrus sp 25 11 11 4 23 260 16 56 0.92 2.59
Hydroptilidae Juv 24 16 16 0.43
Hydroptila sp 3 2 17 8 4 2 10 0.14 0.26
Hydropsyche sp 12 6 64 26 0.45 0.70
Micrasema sp 25 15 13 27 13 84 18 41 1.04 1.12
Oxyethira sp 1 1 0.06
oRrh‘):aa;ophila acropedes 2 ) 1 2 2 0.12 0.04
Diptera Unid (terr.)
Chironomidae Unid L 32 20 24 34 8 32 25 25 1.50 0.67
Chironomidae Pupae 16 19 11 171 86 280 15 179 0.91 4.84
Chironomidae Adult 3 3 0.18
Cardioeladius sp 7 4 1 2 4 2 0.24 0.05
Corynoneura sp 14 26 17 16 14 20 G.83 0.53
Cricotopus sp 67 16 33 72 31 116 39 73 228 1.97
Diamesa sp
Eukiefferietla sp 42 4 14 11 16 20 14 1.18 0.36
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APPENDIX I BENTHIC INVERTEBRATE DATA

May 27 June 18 May 27  June 18 May 27 June {8
Sample # collection collection collection collection collection collection
1 2 3 1 2 3 average average percent percent
Nilotanypus sp 13 8 96 39 1.05
Odentomesa sp 1 1 0.06
Rheotanytarsus sp 33 28 37 207 88 404 33 233 1.93 6.30
Thienemannielia sp 14 8 10 10 48 11 23 0.65 0.61
Thienemannimyia sp 8 4 7 2 6 5 0.35 0.12
Ceratopogonidae
Mallochohelia sp 2 3 3 0.15
Dolichopodidae P 4 4 0.11
Empididae
Chelifera sp 1 2 8 4 0.22
Simulidas
Cnephia sp 6 4 5 0.14
Prosimutlium sp P 1 1 0.03
Simulium sp L 842 61 20 109 24 0 308 480 1816 12.98
Simulium sp P 12 8 204 10 204 0.59 5.51
Tipulidae
Antocha sp 46 16 13 22 22 48 25 31 1.48 0.83
Dicranota sp 1 0.06
Hexatoma sp 4 3 3 6 3 4 3 4 0.2¢ 0.12
Tipula sp 1 1 0.06
oo ! 1 003
Aphididae 4 4 .11
Coleoptera
Elmidae A 2 1 1 2 i 0.09 0.03
Zaitzeviasp L 76 207 242 518 4 144 175 222 10.33 6.00
Collembela Unid J/D 1 1 6.03
Hydracarinz Unid JD 2 32 5 2 19 0.12 0.50
Lebertia sp 4 3 1 48 4 19 0.24 0.51
Oribatei (terrestrial) 4 25 273 Z 15 138 0.86 3.72
Sperchon sp 17 2 4 1 7 128 8 45 0.45 1.23
Torrenticola sp 8 7 0.38




APPENDIX I BENTHIC INVERTEBRATE DATA

May 27 June 18 May27  Junel8 May27  Junel8
Sample # collection collection collection collection collection collection
1 2 3 1 2 3 average  average percent percent
Wandesia sp 16 2 7 0.20
Copepeda
Harpacticoida 4 8 4 8 0.24 0.22
Ostracoda Unid
Candona sp 80 53 125 577 60 768 86 468 5.08 12.66
Oligochaeta
Enchytraeidae 160 11 4 24 1 16 38 14 2.26 0.37
Lumbriculus variegatus
Naididae
Chaetogaster sp 1 3 1 3 0.06 0.08
Nais sp 3 8 8% 13 64 6 55 0.32 1.50
Tubificidae Unid J 1 1 0.06
Hirudinea
Erpobdella punctata 1 1 0.03
Helobdella stagnalis 1 1 0.06
Bivalvia
Pisidium sp 25 393 868 288 102 440 429 277 25.30 7.48
Gastropoda
Fossaria modicella 1 0.03
Valvata sincera 15 5 4 16 2 16 8 11 0.47 0.31
Nematoda 22 9 6 42 2 4 12 16 0.73 0.43
Cnidaria
Hydra sp 8 79 44 2.57
TOTALS: 2189 1119 1568 3405 907 6012 1694 3700 160 100
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APPENDIX II JUVENILE CHINOOK SALMON BIOLOGICAL DATA

. . . . s . Length Weight Age
Fish # Date Fish Type Sampling Location Adipaose Clip (mm) () (years)

1 01-June-04 Chincok Hatchery yes 54 1.5 0+
2 01-June-04 Chincok Hatchery yes 57 24 0+
3 01-June-04 Chinook Hatchery yes 57 24 0+
4 01-June-04 Chinook Hatchery yes 59 25 o+
3 01-June-04 Chinook Hatchery yes 59 26 o+
6 01-June-04 Chinook Hatchery yes 59 2.7 0+
7 0%-June-04 Chinook Hatchery yes 59 31 0+
8 01-June-04 Chinook Hatchery yes 59 3 o+
9 01-June-04 Chinook Hatchery yes 60 25 0+
10 01-June-04 Chinook Hatchery yes 60 2.5 0+
1 01-June-04 Chinook Hatchery yes 60 2.7 O+
12 01-June-04 Chinook Hatchery yes 60 34 o+
13 01-June-04 Chinook Hatchery yes 60 3.7 0+
14 01-June-04 Chinook Hatchery yes 60 39 0+
15 0f-June-04 Chinook Hatchery yes 60 3 0+
16 031-June-04 Chinook Hatchery yes 60 42 0+
17 01-june-04 Chinook Hatchery yes 61 27 0+
183 0f-June-04 Chinook Hatchery yes 61 39 0+
19 01-June-04 Chinook Hatchery yes 61 24 o+
20 0l-June-04 Chinook Hatchery yes 61 26 0+
2] 01-June-04 Chinook Hatchery yes 61 27 0+
22 01-June-04 Chinook Hatchery yes 61 23 0+
23 01-June-04 Chinook Hatchery yes 61 2.9 0+
24 01-June-04 Chinook Hatchery yes 61 34 0+
25 01-June-04 Chinook Hatchery yes 61 3.6 o+
26 01-June-04 Chinook Hatchery yes 61 4 o+
27 01-June-04 Chinook Hatchery yes 62 27 o+
28 01-June-04 Chinook Hatchery yes 62 34 0+
29 01-June-04 Chinook Hatchery yes 62 28 0+
30 0i-June-04 Chinook Hatchery yes 62 34 0+
31 01-June-04 Chinook Hatchery yes 62 35 O+
32 01-June-04 Chinook Hatchery yes 62 35 0+
33 01-June-04 Chinook Hatchery yes 62 3.6 o+
34 01-June-04 Chinook Hatchery yes 62 37 0+
35 01-June-04 Chinook Hatchery yes 62 3 o+
36 01-June-04 Chinook Hatchery yes 63 2.9 0+
37 01-June-04 Chinook Hatchery yes 63 2.1 0+
38 01-June-04 Chinook Hatchery yes 63 29 0+
39 01-June-04 Chinook Hatchery yes 63 35 0+
40 01-June-04 Chinook Hatchery yes 63 3 0+
41 01-June-04 Chinook Hatchery yes 63 3 G+
42 01-June-04 Chinook Hatchery yes 63 3 O+
43 01-June-(4 Chinook Hatchery yes 64 24 0+
44 01-June-04 Chinook Hatchery yes 64 27 o+
45 01-June-04 Chinook Hatchery yes 64 28 o+
46 01-June-04 Chinook Hatchery yes 64 3 G+
47 01-June-04 Chinock Hatchery yes 64 3 0+
48 01-June-04 Chinook Hatchery yes 64 31 0+
49 01-June-04 Chinock Hatchery yes 64 12 0+
50 01-June-04 Chinook Hatchery yes 64 33 0+
51 01-June-04 Chinock Hatchery yes 64 3.5 0+
52 01-June-04 Chinook Hatchery yes 64 2.6 0+
53 01-June-04 Chinook Hatchery yes 64 27 o+
54 01-June-04 Chinook Hatchery yes 64 28 0+
55 01-June-04 Chinook Hatchery yes 64 28 0+
56 01-June-04 Chinock Hatchery yes 64 29 0+
37 (1-June-04 Chinook Hatchery yes 64 29 0+
58 01-June-04 Chinook Hatchery ves 64 32 o+
59 01-June-04 Chinook Hatchery ves 64 32 0+
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APPENDIX II JUVENILE CHINOOK. SALMON BIOLOGICAL DATA

. . . . . . Length Weight Age
Fish # Date Fish Type Sampling Location  Adipose Clip (mm) (2) (years)
60 01-June-04 Chinook Hatchery yes 64 33 o+
61 01-June-04 Chinook Hatchery yes 64 33 O+
62 01-June-04 Chinook Hatchery yes 64 34 o+
63 01-June-04 Chinook Hatchery yes 64 34 Ot
64 01-June-04 Chinook Hatchery yes 64 34 0+
65 01-June-04 Chinoock Hatchery yes 64 34 0+
66 01-June-04 Chinook Hatchery yes 64 34 o+
67 01-June-04 Chinook Hatchery yes 64 34 o+
68 01-June-04 Chinook Hatchery yes 64 3.5 o+
69 01-June-04 Chinook Hatchery yes 64 3.6 o+
70 01-june-04 Chinook Hatchery yes 64 38 O+
71 01-june-04 Chinook Hatchery yes 64 38 e
72 01-june-04 Chinook Hatchery yes 64 38 0+
73 01-June-04 Chinook Hatchery yes 64 3 0+
74 01-June-04 Chinook Hatchery yes 65 31 0+
75 01-June-04 Chinook Hatchery yes 65 33 0+
76 01-hune-04 Chinook Hatchery yes 65 34 o+
77 01-June-04 Chinook Hatchery yes 65 3.5 o+
78 01-June-04 Chinook Hatchery yes 65 a5 Ot
79 01-June-04 Chinook Hatchery yes 65 3.5 O+
80 01-June-04 Chinook Hatchery yes 65 3.6 0+
81 01-June-04 Chinook Hatchery yes 65 2.6 0+
82 01-June-04 Chinook Hatchery yes 65 2.7 O
83 01-June-04 Chinook Hatchery yes 65 28 o+
84 01-June-04 Chinook Hatchery yes 65 3.1 o+
85 01-June-04 Chinook Hatchery yes 65 31 0+
86 01-June-04 Chinook Hatchery yes 65 31 0+
87 01-June-04 Chinook Hatchery yes 65 32 0+
a8 01-June-04 Chinook Hatchery yes 65 32 0+
89 01-June-04 Chinock Hatchery yes 65 32 o+
S0 01-June-04 Chinook Hatchery yes 63 32 o+
91 01-June-04 Chinook Hatchery yes 63 33 0+
92 01-June-04 Chinook Hatchery yes 65 34 o+
93 0f-June-04 Chinook Hatchery yes 65 34 0+
94 0}-June-04 Chinock Hatchery yes 65 34 0+
95 01-June-04 Chinook Hatchery yes 65 34 0+
96 01-June-04 Chinook Hatchery yes 65 34 o+
97 01-June-04 Chinook Hatchery yes 65 35 o+
98 01-June-04 Chinook Hatchery ves 65 35 o+
99 0%-June-04 Chinook Hatchery ves 65 35 o+
100 01-june-04 Chinook Hatchery yes 65 35 o+
101 01-june-04 Chinock Hatchery yes 65 35 0+
102 01-June-04 Chinook Hatchery yes 65 3.6 0+
103 01-June-04 Chinook Hatchery yes 65 36 0+
104 01-June-04 Chinook Hatchery yes 65 3.7 o+
105 01-June-04 Chinook Hatchery yes 65 3 0+
106 01-June-04 Chincok Hatchery yes 65 3 0+
107 01-June-04 Chincok Hatchery yes 65 3 o+
108 01-June-04 Chincok Hatchery yes 66 i1 0+
109 01-June-04 Chinook Hatchery yes 66 31 0+
110 01-June-04 Chinook Hatchery yes 66 3.1 0+
111 01-June-04 Chinook Hatchery yes 66 34 o+
112 01-June-04 Chinook Hatchery yes 66 34 o+
113 01-June-04 Chinook Hatchery yes 66 2.7 o+
114 01-June-04 Chinook Hatchery yes 66 29 o
115 01-June-04 Chinook Hatchery yes 66 31 0+
116 01-June-04 Chinook Hatchery yes 66 ERY 0+
117 01-June-04 Chinook Hatchery yes 66 31 0+
[18 0}-June-04 Chinock Hatchery yes 66 32 0+
119 01-June-04 Chinook Hatchery yes 66 32 0+
120 01-June-04 Chinook Hatchery yes 66 32 O+




APPENDIX 1I JUVENILE CHINOOK SALMON BIOLOGICAL DATA

. . . . . . Length Weight Age
Fish # Date Fish Type Sampling Location  Adipose Clip (mm) @) (years)
21 01-June-04 Chinook Hatchery yes 66 32 0+
122 01-June-04 Chinock Hatchery yes 66 32 0+
123 01-June-04 Chinook Hatchery yes 66 3.2 G+
124 01-June-04 Chinook Hatehery yes 66 33 0+
125 01-June-04 Chinook Hatchery yes 66 33 0+
126 01-June-04 Chinook Hatchery yes 66 i3 0+
127 01-June-04 Chinook Hatchery yes 66 34 o+
128 01-June-04 Chinook Hatchery yes 66 34 0+
129 01-June-04 Chinook Hatchery yes 66 34 0+
130 01-June-04 Chinook Hatchery yes 66 34 0+
131 01-June-04 Chinook Hatchery yes 66 34 O+
132 01-June-04 Chinook Hatchery yes 66 35 0+
133 01-June-04 Chincok Hatchery yes 66 35 0+
134 01-June-04 Chinook Hatchery yes 66 36 0+
135 01-June-04 Chinook Hatchery yes 66 3.6 0+
136 01-June-04 Chinook Hatchery yes 66 3.6 0+
137 0I-June-04 Chinook Hatchery yes 66 36 0t
138 01-June-04 Chinock Hatchery yes 66 36 0+
139 01-June-04 Chinook Hatchery yes 66 3.6 0+
140 01-June-04 Chinook Hatchery yes 66 37 o+
141 01-June-04 Chinook Hatchery yes 66 3.7 0+
142 01-June-04 Chinook Hatchery yes 66 38 0+
143 01-Junec-04 Chinook Hatchery yes 66 3 0+
144 01-June-04 Chinook Hatchery yes 66 4 0+
145 01-June-04 Chinook Hatchery yes 67 33 O
146 01-June-04 Chinook Hatchery yes 67 33 O+
147 01-June-04 Chinook Hatchery yes 67 2.8 o+
148 01-June-04 Chinook Hatchery yes 67 i1 o+
149 01-June-04 Chinook Hatchery yes 67 33 0+
150 01-June-04 Chinook Hatchery yes 67 33 0+
15t 01-June-04 Chinook Hatchery yes 67 33 0+
152 01-June-04 Chinock Hatchery yes 67 33 0+
153 01-June-04 Chinook Hatchery yes 67 3.5 0+
154 01-June-04 Chinook Hatchery yes 67 35 0+
155 01-June-04 Chinook Hatchery yes &7 3.6 0+
156 01-June-04 Chinook Hatchery yes 67 3.6 o+
157 01-june-04 Chinook Hatchery yes 67 3.6 0+
158 (1-June-04 Chinook Hatehery yes 67 37 0+
159 01-June-04 Chinook Hatchery yes 67 37 O+
160 01-June-04 Chinook Hatchery yes 67 38 0+
16§ 01-June-04 Chinook Hatchery yes 67 3 0+
162 01-June-04 Chinook Hatchery yes 67 4.5 O+
163 01-June-04 Chinook Hatchery yes 67 4 0+
164 01-June-04 Chinook Hatchery yes 68 3 0+
165 01-June-04 Chinook Hatchery yes 68 32 0+
166 01-June-04 Chinook Hatchery yes 68 34 o+
167 01-June-04 Chinook Hatchery yes 68 34 O+
168 01-June-04 Chinook Hatchery yes 68 35 0+
169 01-June-04 Chinook Hatchery yes 68 37 0+
170 01-June-04 Chinook Hatchery yes 68 3.7 0+
171 01-June-04 Chinook Hatchery yes 68 39 0+
172 01-June-04 Chinook Hatchery yes 68 4.2 O+
173 01-June-04 Chinook Hatchery yes 68 4.2 0+
174 01-June-04 Chinook Hatchery yes 68 2.7 o+
175 01-June-04 Chinook Hatchery yes 63 29 0+
176 01-June-04 Chinook Hatchery yes 68 28 0+
177 01-June-04 Chinook Hatchery yes 68 32 0+
178 01-June-04 Chinook Hatchery yes 68 32 0+
179 01-June-04 Chinook Hatchery yes 68 32 0+
180 01-June-04 Chinook Hatchery yes 68 33 0+
181 01-June-04 Chinook Hatchery yes 68 34 0+
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APPENDIX H JUVENILE CHINOOK SALMON BIOLOGICAL DATA

. . : . : . Length Weight Age
Fish # Date Fish Type Sampling Location Adipose Clip (mm) @ (years)
182 01-June-04 Chinook Hatchery yes 68 34 0+
183 01-June-04 Chinook Hatchery yes 68 34 0+
184 01-June-04 Chinook Hatchery yes 68 34 0+
185 01-June-04 Chinook Hatchery yes 68 34 0+
186 01-June-04 Chinook Hatchery yes 68 35 0+
187 01-June-04 Chinook Hatchery yes 68 35 0+
188 01-June-04 Chincok Hatchery yes 68 36 O+
189 01-June-04 Chinook Hatchery yes 68 3.6 23
190 01-June-04 Chinook Hatchery yes 68 3.6 0+
191 01-June-04 Chincok Hatchery yes 68 37 o+
192 01-June-04 Chinook Hatchery yes 63 37 G+
193 01-June-04 Chinook Hatchery yes 68 38 G+
194 01-June-04 Chinook Hatchery yes 68 38 O
195 01-June-04 Chinook Hatchery yes 68 38 0+
196 01-June-04 Chinook Hatchery yes 68 38 0+
197 01-June-04 Chinook Hatchery yes 68 3 0+
198 01-June-04 Chinook Hatchery yes 68 4.1 0+
199 0l-June-04 Chinook Hatchery yes 68 42 0+
200 01-June-04 Chinook Hatchery yes 68 43 0+
201 01-June-04 Chinook Hatchery yes 69 i3 o+
202 Of-June-04 Chinook Hatchery yes 69 3.5 0+
203 01-June-04 Chinook Hatchery yes 69 3.7 0+
204 0l-June-04 Chinook Hatchery yes 69 33 0+
205 01-June-04 Chinook Hatchery yes 69 38 0+
206 01-June-04 Chinook Hatchery yes 69 39 0+
207 01-June-04 Chinook Hatchery yes 69 39 0+
208 01-June-04 Chinook Hatchery yes 69 31 0+
209 01-June-04 Chingok Hatchery yes 69 32 0+
210 01-June-04 Chinook Hatchery yes 69 34 0+
21t 01-June-04 Chinook Hatchery yes 69 35 0+
212 01-June-04 Chinook Hatchery yes 69 35 0+
213 01-June-04 Chinook Hatchery yes 69 3.6 0+
214 01-June-04 Chinook Hatchery yes 69 3.6 0+
215 01-June-04 Chinook Hatchery yes 69 37 0+
216 01-June-04 Chinook Hatchery yes 69 37 0+
217 01-June-04 Chinook Hatchery yes 69 37 0+
218 01-June-04 Chinook Hatchery yes 69 3.7 O+
219 01-June-04 Chinook Hatchery yes 69 38 O+
220 01-June-04 Chinook Hatchery yes 69 3.8 0+
221 01-June-04 Chinook Hatchery yes 69 39 0+
222 01-June-04 Chinook Hatchery yes 69 39 0+
223 01-June-04 Chinook Hatchery yes 69 39 0+
224 01-June-04 Chinook Hatchery yes 69 3 0+
225 01-June-04 Chinook Hatchery yes 69 4.1 0+
226 01-June-04 Chincok Hatchery yes 69 42 0+
227 01-June-04 Chinook Hatchery yes 69 42 0+
228 01-June-04 Chinook Hatchery yes 69 4.4 0+
229 01-June-04 Chinook Hatchery yes 69 4.8 0+
230 01-June-04 Chinook Hatchery yes 69 4 0+
23 0l-June-04 Chinook Hatchery yes 69 4 0+
232 01-June-04 Chinook Hatchery yes 70 4 0+
233 01-June-04 Chinook Hatechery yes 70 4.1 0+
234 01-June-04 Chinook Hatchery yes 70 4.2 0+
235 0l1-June-04 Chinook Hatchery yes 70 4.3 G+
236 01-June-04 Chinook Hatchery yes 70 33 O+
237 01-June-04 Chinook Hatchery yes 70 35 O+
238 01-June-04 Chinook Hatchery yes 70 36 0+
239 01-June-04 Chinook Hatchery yes 70 36 0+
240 01-June-04 Chinook Hatchery yes 70 3.7 0+
241 01-June-04 Chinook Hatchery yes 70 37 0+
242 01-June-04 Chinook Hatchery yes 70 3.7 0+




APPENDIX II JUVENILE CHINOOK SALMON BIOLOGICAL DATA

. . . . . . Length Weight Age
i
Fish # Date Fish Type  Sampling Location Adipose Clip (mm) @ (years)
243 01-June-04 Chinook Hatchery yes 70 39 0+
244 01-June-04 Chinook Hatchery yes 70 39 0+
245 01-June-04 Chinook Hatchery yes 70 41 0+
246 01-June-04 Chinook Hatchery yes 70 4.1 0+
247 01-June-04 Chinook Hatchery yes 70 4.1 0+
248 01-June-04 Chinook Hatchery yes 70 42 0+
249 01-june-04 Chinook Hatchery yes 70 44 lixd
250 01-June-04 Chinook Hatchery yes 70 44 o+
251 01-Tune-04 Chinook Hatchery yes 70 4.4 o+
252 01-June-04 Chinook Hatchery yes 70 4.4 o+
253 01-June-04 Chinook Hatchery yes 70 45 o+
254 01-June-04 Chinook Hatchery yes 70 4.6 0+
255 01-June-04 Chinook Hatchery yes 70 47 123
256 01-June-04 Chinook Hatchery yes 70 49 0+
257 01-June-04 Chinook Hatchery yes 70 4 0+
258 01-June-04 Chinook Hatchery yes 70 4 0+
259 01-June-04 Chinook Hatchery yes 70 4 G+
260 01-June-04 Chinook Hatchery yes 70 4 o+
261 01-June-04 Chinook Hatchery yes 70 4 0+
262 01-June-04 Chinook Hatchery yes 71 34 0+
263 01-June-04 Chinock Hatchery yes 71 42 0+
264 01-June-04 Chinook Hatchery yes 71 42 0+
265 01-June-04 Chinook Hatchery yes 71 38 0+
266 01-June-04 Chinook Hatchery yes 71 4.1 O+
267 01-June-04 Chinook Hatchery yes 71 43 0+
268 01-June-04 Chinook Hatchery yes 71 43 0+
269 01-June-04 Chinook Hatchery yes 71 4.4 o+
270 01-June-04 Chinook Hatchery yes ! 45 o+
271 01-June-04 Chinook Hatchery yes k! 4.7 124
272 01-June-04 Chinook Hatchery yes 71 4.7 0+
273 01-June-04 Chinook Hatchery yes 71 4 0+
274 01-June-04 Chinook Hatchery yes 71 4 0+
275 01-June-04 Chinook Hatchery yes 72 39 0+
276 01-June-04 Chinook Hatchery yes 72 39 0+
277 01-June-04 Chinook Hatchery yes 72 4.3 0+
278 01-June-04 Chinock Hatchery yes 72 44 0+
279 01-June-04 Chinook Hatchery yes 72 45 o+
280 01-june-04 Chinook Hatchery yes 72 4.5 o+
281 01-June-04 Chinook Hatchery yes 72 4.5 0+
282 01-June-04 Chinook Hatchery yes 72 4.5 0+
283 01-June-04 Chinook Hatchery yes 72 46 0+
284 01-June-04 Chinook Hatchery yes 72 5.5 0+
285 01-June-04 Chinook Hatchery yes 73 3.6 0+
286 01-June-04 Chinook Hatchery yes 73 37 lics
287 01-June-04 Chinook Hatchery yes 73 41 0+
288 01-June-04 Chinook Hatchery yes 73 4.1 G+
289 01-June-04 Chinook Hatchery yes 73 4.1 G+
290 01-June-04 Chinook Hatchery yes 73 44 0+
281 01-June-04 Chinook Hatchery yes 74 4.4 0+
292 01-June-04 Chinook Hatchery yes 74 4.6 0+
293 01-June-04 Chinook Hatchery yes 74 4.7 0+
294 01-fune-04 Chinook Hatchery yes 74 49 o+
295 01-June-04 Chinook Hatchery yes 75 4.3 0+
296 01-June-04 Chinook Hatchery yes 77 5.1 o+
297 27-May04 Chinook Michie Creek no 34 0.5 o+
298 27-May04 Chinook Michie Creek no 34 02 0+
299 27-May04 Chinook Michie Creek no 34 0.3 [
300 27-May0d Chinook Michie Creek no 34 03 0+
301 27-May04 Chinook Michie Creek no 34 0.3 0+
302 27-May04 Chirnook Michie Creek no 35 0.4 04
303 27-May04 Chinook Michie Creek no 35 0.4 0+
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APPENDIX II JUVENILE CHINOOK. SALMON BIOLOGICAL DATA

Fish # Date Fish Type Sampling Location  Adipose Clip Length Weight Age
(mm) (4] (years)
304 27-May04d Chinook Michie Creek no 36 04 o+
305 27-May04 Chinook Michie Creek no 36 0.4 0+
306 27-May04 Chinook Michie Creek no 36 0.3 0+
307 27-May04 Chinook Michie Creck no 36 03 O+
308 27-May04 Chinook Michie Creek no 36 0.3 0+
309 27-May04 Chinook Michie Creek no 36 03 0+
310 27-May04 Chinook Michie Creek no 36 0.4 0+
311 27-May04 Chinook Michie Creek no 37 0.7 O+
312 27-May04 Chincok Michie Creek no 37 0.4 O+
313 27-May04 Chinook Michie Creek no 37 0.5 o+
314 27-May04 Chinook Michie Creek no 37 0.4 0+
315 27-May04 Chinock Michie Creek no 37 04 0+
316 27-MayD4 Chinook Michie Creek no 38 0.5 o+
317 27-May04 Chinook Michie Creek no 38 0.4 O+
318 27-May04 Chinook Michie Creek no 38 0.4 o+
319 27-May(4 Chinook Michie Creek no 38 0.5 o+
320 27-May04 Chinook Michie Creek no 38 0.5 o+
321 27-May0D4 Chinook Michie Creek no 38 04 0+
322 27-May(4 Chinook Michie Creek no 39 0.7 0+
323 27-May04 Chinook Michie Creek no 41 0.6 0+
324 27-May04 Chinook Michie Creek no 85 6.7 i+
325 27-May(4 Chinook Michie Creek no 88 6.4 1+
326 27-May04 Chinook Michie Creek no 109 14.6 1+
327 17-June-04 Chinook Michie Creek no 40 0.9 0+
328 17-lune-G4 Chinook Michie Creek no 44 0.9 0+
329 17-June-04 Chinook Michie Creek no 45 1.5 0+
330 [7-June-04 Chinook Michie Creek no 45 i O+
331 17-June-04 Chinook Michie Creek no 45 12 0+
332 17-June-04 Chinook Michie Creek no 45 0.9 O+
333 17-June-04 Chinook Michie Creek no 46 09 0+
334 17-hune-04 Chinook Michie Creek no 46 1 o+
335 17-June-04 Chinook Michie Creek no 47 1 0+
336 17-June-04 Chinook Michie Creek no 47 1 0+
337 [7-June-04 Chinook Michie Creek no 47 i.1 0+
338 17-June-04 Chinook Michie Creek no 47 1 0+
339 [7-June-04 Chinook Michie Creek no 47 1.1 0+
340 17-June-04 Chinook Michie Creek no 47 12 0+
341 17-June-04 Chinook Michie Creek no 47 1.1 0+
342 17-June-04 Chinook Michie Creek no 47 L5 0+
343 [7-June-04 Chinook Michie Creek no 43 1.1 123
344 17-June-04 Chinook Michie Creek no 48 1.1 0+
345 17-June-(4 Chinook Michie Creek no 48 1.2 0+
346 17-June-04 Chinook Michie Creek no 48 13 o+
347 17-June-04 Chinook Michie Creek no 48 1.1 G+
348 [7-June-04 Chinook Michie Creek no 48 1.1 0+
349 17-June-04 Chinook Michic Creek no 48 1 0+
350 17-June-04 Chincok Michie Creek no 49 12 0+
351 17-June-04 Chinook Michie Creek 1o 49 13 0+
352 17-June-04 Chinook Michie Creek no 50 1.3 0+
353 17-June-04 Chinock Michie Creek no 50 1.3 0+
354 17-June-04 Chinook Michie Creek no 50 1.3 0+
355 17-June-04 Chinook Michie Creek no 51 13 0+
356 17-June-04 Chinook Michie Creek no 51 14 0+
357 17-June-04 Chinook Michie Creek no 51 1.3 0+
358 17-June-04 Chinook Michie Creek no 51 1.3 0+
359 1 7-June-04 Chinook Michie Creek no 52 1.3 0+
360 17-June-04 Chinook Michie Creek no 52 14 0+
361 17-June-04 Chinook Michie Creek no 52 1.5 G+
362 17-June-04 Chinook Michie Creek no 52 14 0+
363 17-June-04 Chinook Michie Creek no 53 1.6 0+
364 17-June-04 Chinook Michie Creek no 54 1.7 0+




APPENDIX 11 JUVENILE CHINOOK SALMON BIOLOGICAL DATA

" . . . : . Length Weight Age
ate
Fish # Dat Fish Type Sampling Location  Adipose Clip (mm) ) (years)
365 §7-June-04 Chinook Michie Creek no 55 1.5 o+
366 F7-June-04 Chinook Michie Creek no 55 1.8 o+
367 F7-June-04 Chinoock Michie Creek no 55 1.6 0+
368 17-June-04 Chinook Michie Creek no 56 1.9 0+
369 17-June-04 Chinook Michie Creek no 56 2 0+
370 17-June-04 Chinook Michie Creek no 56 1.8 0+
n 17-June-04 Chinook Michie Creek no 57 2 0+
372 17-June-04 Chinook Michie Creek no 57 1.8 0+
373 17-June-04 Chinook Michie Creek no 57 2 0+
374 17-June-04 Chinook Michie Creek no 57 1.9 0+
375 17-June-04 Chinook Michie Creek no 58 2.1 0+
376 17-June-04 Chingok Michie Creek no 58 1.9 0+
377 17-June-04 Chinook Michie Creek no 60 2.8 0+
378 17-June-04 Chinook Michie Creek no 60 24 0+
3719 17-June-04 Chinook Michie Creek no 63 2.3 0+
330 17-June-04 Chingok Michie Creek yes 65 2.6 0+
381 17-June-04 Chinook Michie Creek yes 65 2.8 0+
382 17-June-04 Chingok Michie Creek yes 66 2.7 0+
383 17-June-04 Chinook Michie Creek yes 67 27 0+
384 17-June-04 Chinook Michie Creek yes 68 33 O+
385 17-June-04 Chinook Michie Creek yes 68 29 0+
386 17-June-04 Chinook Michie Creek yes 68 32 o+
387 17-June-04 Chinock Michie Creek yes 68 5 0+
388 17-fune-04 Chinook Michie Creek yes 68 31 0+
389 17-June-04 Chinook Michie Creek yes 59 32 0+
390 17-June-04 Chingok Michie Creek yes 70 3.7 O+
391 17-June-04 Chinook Michie Creek yes 71 37 o+
392 17-June-04 Chinook Michie Creek yes 71 34 0+
393 17-June-04 Chinook Michie Creek yes 72 36 0+
364 17-June-04 Chinook Michie Creek yes 72 3.7 0+
395 17-June-04 Chinook Michie Creek yes 73 4 0+
396 17-June-04 Chinook Michie Creek yes 73 42 0+
397 17-June-04 Chinook Michie Creek yes 73 42 0+
398 17-June-04 Chinook Michie Creek yes 73 37 0+
399 17-June-04 Chinook Michie Creek yes 73 4 0+
400 17-June-04 Chinook Michie Creek yes 75 4.6 0+
401 I 7-June-04 Chinook Michie Creek no 96 9.7 1+
402 17-June-04 Chincok Michie Creek no 104 12 1+
403 06-Aug-04 Chinook Michie Creek no 61 31 O+
404 06-Aug-04 Chinook Michie Creek no 61 22 O+
405 06-Aug-04 Chinook Michie Creek no 62 29 O+
406 06-Aug-04 Chinook Michie Creek no 63 28 0+
407 06-Aug-04 Chinook Michie Creek no 63 28 0+
408 06-Avg-04 Chinook Michie Creek no 635 3.1 0+
409 06-Aug-04 Chinook Michie Creek no 65 31 0+
410 06-Aug-04 Chinook Michie Creek ne 66 3.1 0+
411 06-Aug-04 Chinook Michie Creek no 66 3.0 0+
412 06-Aug-04 Chinook Michie Creek no 66 33 0+
413 06-Aug-04 Chinook Michie Creek no 67 3.1 0+
414 06-Aug-04 Chinook Michie Creek no 68 38 o
415 06-Aug-04 Chinook Michie Creek no 72 3.9 0+
416 06-Aug-04 Chinook Michie Creek no 72 4.4 o+
417 06-Aug-04 Chinoock Michie Creek no 73 4.2 0+
418 06-Aug-04 Chinook Michie Creek no 79 5.7 0+
419 16-Sept-04 Chinook Michie Creek no 58 24 0+
420 16-Sept-04 Chincok Michie Creek no 59 20 04
421 16-Sept-04 Chincok Michie Creek no 61 24 O+
422 16-Sept-04 Chinook Michie Creek no 61 22 0+
423 16-Sept-04 Chinook Michie Creek no 61 25 o+
424 16-Sept-04 Chinook Michie Creek no 61 22 0+
425 16-Sept-04 Chinook Michie Creek no 61 24 0+
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APPENDIX 1T JUVENILE CHINOOK SALMON BIOLOGICAL DATA

Fish # Date Fish Type  Sampling Location Adipose Clip Length Weight Age
(mm) @ (years)
426 16-Sept-04 Chinook Michie Creek no 62 24 o+
427 16-Sept-04 Chinook Michie Creek no 62 24 0+
428 16-Sept-04 Chinook Michie Creek no 63 29 0+
429 16-Sept-04 Chinook Michie Creek no 63 24 o+
430 16-Sept-04 Chinook Michie Creek no 63 235 o+
431 16-Sept-04 Chinook Michie Creek no 63 27 0+
432 16-Sept-04 Chinook Michie Creek no 63 2.5 0+
433 16-Sept-04 Chinook Michie Creek o 64 2.7 o+
434 16-Sept-04 Chinook Michie Creek no 64 2.8 O+
435 16-Sept-04 Chinook Michie Creek no 64 27 G+
436 16-Sept-04 Chinook Michie Creek no 64 26 0+
437 16-Sept-04 Chinook Michie Creek no 65 3.1 0+
438 16-Sept-04 Chincok Michie Creek no 65 3.0 o+
439 16-Sept-04 Chinook Michie Creek no 65 29 0+
440 16-Sept-04 Chinook Michie Creek no 65 29 0+
441 16-Sept-04 Chinock Michie Creek no 65 3.1 O+
442 16-Sept-04 Chinook Michie Creek no 65 29 O+
443 16-Sept-04 Chincok Michie Creek no 65 2.8 0+
444 16-Sept-04 Chinook Michie Creek no 65 2.7 0+
445 16-Sept-04 Chinook Michie Creek no 65 28 0+
446 16-Sept-04 Chinook Michie Creek no 66 32 0+
447 16-Sept-04 Chinook Michie Creek no 66 31 0+
448 16-Sept-04 Chinook Michie Creek no 66 3.0 O+
449 16-Sept-04 Chinook Michie Creek no 66 32 0+
450 16-Sept-04 Chinaok Michie Creck ne 66 28 0+
451 16-Sept-04 Chinook Michie Creek no 66 3.0 0+
452 16-Sept-04 Chinook Michie Creek no 66 31 o+
453 16-Sept-04 Chinook Michie Creek no 66 30 0+
434 16-Sept-04 Chinook Michie Creek no 66 3.0 0+
455 16-Sept-04 Chinook Michie Creek no 66 29 0+
456 16-Sept-04 Chinoek Michie Creek no 67 34 G+
457 16-Sept-04 Chinook Michie Creek no 67 34 0+
458 16-Sept-04 Chinook Michie Creek no 67 33 0+
459 16-Sept-04 Chinook Michie Creek no 67 3.2 0+
460 16-Sept-0d Chinook Michie Creek no 67 33 0+
461 16-Sept-04 Chincok Michie Creek no 67 3.3 0+
462 16-Sept-04 Chinook Michie Creek no 67 32 0+
463 16-Sept-04 Chinook Michie Creek no 67 32 0+
464 16-Sept-04 Chinook Michie Creek no 67 3.0 o+
465 16-Sept-04 Chinook Michie Creek no 68 33 O+
466 16-Sept-04 Chinook Michie Creek no 68 32 0+
467 16-Sept-04 Chinook Michie Creek RO 68 3.1 0+
468 16-Sept-04 Chinook Michie Creek no 68 33 0+
469 16-Sept-04 Chinook Michie Creek no 68 34 0+
470 16-8ept-04 Chinook Michie Creek no 68 33 0+
471 16-Sept-04 Chinook Michie Creek ne 68 35 0+
472 16-Sept-04 Chinook Michie Creek no 68 31 0+
473 16-Sept-04 Chinook Michie Creek no 68 36 0+
474 16-Sept-04 Chinook Michie Creek no 68 37 O+
475 16-Sept-04 Chinook Michie Creek no 69 33 0+
476 16-Sept-04 Chinook Michie Creek no 69 32 O+
477 16-Sept-04 Chinook Michie Creek no 69 34 0+
478 16-Sept-04 Chinook Michie Creek no 69 33 O+
479 16-Sept-04 Chinook Michie Creck no 69 33 0+
480 16-8ept-04 Chinook Michie Creek no €9 31 0+
431 16-Sept-04 Chinook Michie Creek no 69 33 0+
482 16-Sept-04 Chinook Michie Creek no 69 35 0+
483 16-Sept-04 Chinook Michie Creek no 70 36 0+
484 16-8ept-04 Chinocok Michie Creek no 70 3.8 0+
485 16-Sept-04 Chinook Michie Creek no 7 3.7 O+
486 16-Sept-04 Chinook Michie Creek no 71 39 0+




APPENDIX Il JUVENILE CHINOOK SALMON BIOLOGICAL DATA

. - - . . . Length Weight Age
Fish # Date Fish Type  Sampling Location  Adipose Clip (nm) ® (years)
487 16-Sept-04 Chinook Michie Creek no 7 39 0+
488 16-Sept-04 Chinook Michie Creek no 71 4.1 o+
489 16-Sept-04 Chincok Michie Creek no 71 37 O+
490 16-Sept-04 Chincok Michie Creek no 72 358 0+
491 16-Sept-04 Chinook Michie Creck no 72 4.0 0+
492 16-Sept-04 Chinook Michie Creek no 72 38 0+
493 16-Sept-04 Chinook Michie Creek no 72 3.7 o+
494 16-Sept-04 Chinock Michie Creek no 72 39 0+
495 16-Sept-04 Chinook Michie Creek no 72 37 0+
496 16-Sept-04 Chinook Michie Creek no 72 38 0+
497 16-Sept-04 Chinook Michie Creek no 73 4.0 0+
498 16-Sept-04 Chinook Michie Creek no 73 38 o+
459 16-Sept-04 Chinook Michie Creek no 73 4.1 0+
500 16-Sept-04 Chinook Michie Creek no 73 42 0+
500 16-Sept-04 Chinook Michie Creek no 73 39 0+
501 16-Sept-04 Chinook Michie Creek no 73 4.1 0+
502 16-Sept-04 Chinook Michie Creck no 73 2.8 o+
503 16-Sept-04 Chinook Michie Creek no 74 42 0+
504 16-Sept-04 Chinook Michie Creek no 74 4.7 O+
505 16-Sept-04 Chinook Michie Creek no 74 42 0+
506 16-Sept-04 Chinook Michie Creek no 74 39 O+
507 16-Sept-04 Chincok Michie Creek no 74 39 0+
508 16-Sept-04 Chinook Michie Creek no 75 4.7 0+
509 16-Sept-04 Chinook Michie Creeck no 75 42 0+
510 16-Sept-04 Chinook Michie Creek no 75 3.8 0+
511 16-Sept-04 Chinook Michie Creek no 75 4.6 0+
512 16-Sept-04 Chinook Michie Creek ne 75 39 0+
513 16-Sept-04 Chinook Michie Creek no 75 44 O+
514 16-Sept-04 Chinook Michie Creek no 75 42 O
515 16-Sept-04 Chinook Michie Creek no 76 47 o+
516 16-Sept-04 Chinook Michie Creek no 77 5.1 0+
517 16-Sept-04 Chinook Michie Creek 1o 77 49 0+
518 16-Sept-04 Chinook Michie Creek no 77 49 0+
519 16-Sept-04 Chinook Michie Creek no 77 44 iy
520 16-Sept-04 Chinook Michie Creek no 77 44 O
521 16-Sept-04 Chinook Michie Creek no 77 48 o+
522 16-Sept-04 Chinook Michie Creek no 77 4.7 o+
523 16-Sept-04 Chinook Michie Creek ne 78 5.1 0+
524 16-Sept-04 Chinook Michie Creek no 78 43 0+
525 16-Sept-04 Chinook Michie Creek no 78 49 0+
526 16-Sept-04 Chinook Michie Creek no 78 5.0 0+
527 16-Sept-04 Chinook Michie Creek no 78 49 0+
528 16-Sept-04 Chinook Michie Creek no 78 5.1 0+
529 16-Sept-04 Chinook Michie Creek no 78 4.8 0+
530 16-Sept-04 Chinock Michie Creek no 79 5.1 0+
531 16-Sept-04 Chinook Michie Creek no 79 5.1 0+
532 16-Sept-04 Chinook Michie Creek no 80 57 H+
533 16-Sept-04 Chinook Michie Creek no 80 5.1 0+
534 16-Sept-04 Chinook Michie Creek no 80 5.5 0+
535 16-Sept-04 Chinocok Michie Creek no 80 52 0+
536 16-Sept-04 Chinook Michie Creek ne 81 5.7 0+
537 16-Sept-04 Chinook Michie Creek no 81 52 0+
538 16-Sept-04 Chinook Michie Creek no 83 62 0+
539 16-Sept-04 Chinook Michie Creek no 85 6.7 o+
540 16-Sept-04 Chinook Michie Creek no 85 6.2 o+
541 16-Sept-04 Chinook Michie Creck no 87 6.1 G+
542 16-Sept-04 Chinook Michie Creek no 99 10.6 0+
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APPENDIX III

FISHWAY COUNTS 1961 TO 2004



APPENDIX III JUVENILE CHINOOK SALMON BIOLOGICAL DATA

Year Count Percent Hatchery Contribution
1961 1,068 0
1962 1,500 0
1963 483 0
1964 595 0
1965 903 0
1966 563 0
1967 533 0
1968 414 0
1969 334 0
1970 625 0
1971 856 0
1972 391 0
1973 224 ¢
1974 273 0
1975 313 0
1976 121 0
1977 277 0
1978 725 0
1979 1,184 0
1980 1,383 0
1981 1,555 0
1982 473 0
1983 905 0
1984 1,042 0
1985 508 0
1986 557 0
1987 327 0
1988 405 16
1989 549 19
1990 1,407 24
1991 1,266 51
1992 758 34
1993 668 73
1994 1,577 54
1995 2,103 57
1996 2,958 35
1997 2,084 24
1998 777 95
1999 1,118 74
2000 677 69
2001 988 36
2002 605 39
2003 1,443 70
2004 1,989 76
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