


ABSTRACT

Data are presented on the over-wintering and migration patterns of Croucher Creek by juvenile
chinook salmon (Oncorhynchus tshawytscha). This tributary of the upper Yukon River does not
support spawning aduits. Research on Croucher Creek in 1993) suggested that juvenile chinook
salmon over-wintered in this creek, the report is Juvenile Chinook Salmon (Oncorhynchus
tshawyischa) Utilization of Croucher Creek, A Small Non-natal Tributary of the Upper Yukon River
(Moodie, 1994). In late summer and fall 1998, juvenile chinook salmen were tagged and re-
captured with a downstream enumeration fence during out-migration in 1999. The study
Croucher Creek 1999: Juvenile Chinook Salmon (Oncorhiynchus tshawytscha) Overwintering and
Migration Study in a Small Non-natal Tributary of the Upper Yukon River (Moodie, 1999)
determined that juvenile chinook salmon do over-winter in Croucher Creek.

The Phase |I study was designed to determine 1. the timing, magnitude and characteristics of
the out-migration of 1+ juvenile chinook salmon {smolts) which may have over-wintered 2 years
in the non-natal stream Croucher Creek using minnow trapping; and 2. the timing, magnitude
and characteristics of in-migration of 0+ juvenile chinook $almon and their upstream migration
patterns using minnow trapping. Additionally, the study was designed to delineate habitat range
and behavioral characteristics of slimy sculpins in Croucher Creek to determine if they could be
effectively used as indicator species to monitor and protect the health of habitats used by
chinook salmon in theYukon.

Sampling took place on a weekly basis at four stations along Croucher Creek using Gee-type
minnow traps, the locations of these stations were comparable to the 1993 study (Moodie, 1994).
Juvenile chinook salmon and slimy sculpins were tagged using Visible Implant Fluorescent
Elastomer (VIE). Unique tag codes were used, distinguishing date and location of fish caught.

The abundance of juvenile chinock salmon caught the Phase 1l 2000 study was only 18% of the
total 1993 catch. It is likely that the low adult chinook salmon returns of 1999 have affected the
spawning rates and decreased the abundance of (0+) juvenile chinook salmon migrating in to
Croucher Creek.

The Phase 1l 2000 study provided no evidence to support the hypothesis that juvenile chinook
salmon might over-winter two winters in Croucher Creek, though (1+) juvenile chinook salmon
may have migrated out of Croucher Creek under ice prior to June 6, 2000.

The re-capture rate for juvenile chinook salmon tagged in Croucher Creek in the Phase Il 2000
study was 12%. All of the juvenile chinook salmon re-captured at Station #2 in August had been
tagged originally and re-captured at the same location. The low re-capture rate suggests that
juvenile chinook salmon were mobile in Croucher Creek throughout the 2000 study, though
perhaps returning to certain locations in August.

Only 6% of the sculpins tagged in this study were re-captured over the study period, one had
moved 300 meters upstream and the others were caught in the location where they had been
tagged. Due to the movement, slimy sculpins may not be appropriate for use as an indicator
species.

Yukon Conservation Society & Kwanlin Dun First Nation Page ii




CONTENTS
ABSTRACT
TABLE OF CONTENTS .ovvearreseancismssransensuessmnnmsrsassavennsennssntastnsnesssassansasnnsatnsssnassnen eensemsansnes I
LIST OF APPENDICES wevonommosooseesesossssessesssssesesssssssessasessensssessesssasssssssstasstassasas assansesssasansns il
LIST OF FIGURES ...coreveus e ——e—etteoeeesseessrsssesesseRStesssssseRtantesEeebRiessaseessrseiheasarsErn v
LIST OF PHOTOGRAPHS ..eeucoetitsessstasstanssnmmssasssssssssnrsmsstensatinssssenssnsssssesssontanssnnsnsasensanasssnns v
ACKNOWLEDGEMENTS ..citirrsessssssssrenssnssssassansssmasssestossssassssesssssassnsserssnnssnnssvaseisanssnsssnnnsss Vi
1.0 INTRODUCTION AND BACKGROUND .....cocomvirerererccnrmvessrsarsasssssrsmsrsmsensnrarasesssssnass 1
1.1 BACKGROUND STUDY ON CROUCHER CREEK .cverresvravemmnsmmssssssenssasassennsssnssmssanarsasasasanss 1
.2 RATIONALE c.oeeeerecssressasseasamsonsesstnrsstssssssnssssssustassnssasetshammassssnsnssanas tansasssnanasnsnnsunsarssss 3
1.3 STUDY OBUECTIVES .iusieasrastnnessessentessanssnanamenssassttartaminssssassessstossnatanszasinranrsssnsanssnnsns 4
2.0 STUDY AREA .oooeoeoeevitestressiesnsassarsnsssssssssrsassssnrinsnsosssnsmnsssnssssesnsssssssarassinrmassssnssorsansns 7
2.1 DESCRIPTION OF DRAINAGE BASIN v.uveeesriresscmesesrnmmnsmessssrsmsssssssssssssansssnmssssiinsnnanonsnrs 7
2.2 GEOLOGY AND LANDFORMS ..vtiseereenmsrmcssransssssserrenesmonssstnmsnnmstnsssasssssnsnsassssssnasiancinssnss 7
D3 VEGETATION 1cueuerecsenssessnsssssessassersssssrsasnanssassssssssenssssssastessassssssnssbianssnsansnsasnnsssnssnsans 7
2.4 GLIMATE AND HY DROLOG Y csurenreasearesmnnmenmsmsesasiantnnsnnssssssssssestassstsansanssssssssssnsanssnsnnsnns 8
2.5 AQUATIC RESOURGES .ocimecrecrieereerserimmarmersnsssssnsresasassanssshnsssonssastsssanssnnssinssssessonransanss 8
2.6 DESCRIPTION OF STUDY AREA woterieatceserrensansrenssesssssnnnsrsasssns sssmmssssssansnsasssmmnsnrssanns 10
2.7 HUMAN A CTIVITIES mereurrnrrmsrssssssnssessansansanssnnsesssasssrsassnssnmmsnmssnstasssnsassnssnsassiesnassnnnsnnns 11
3.0 STUDY METHODS. ... ccsiiseeireusirearrssereerssenssesssessnnsssessnrenssrsssnsssssssnsssssrsasssrsnsrsnssrnnsnnns 13
3.1 SAMPLING LOCATIONS . tittirterimsteersastssrssssasessnnsnssansrmntsbianssmsstssanssnsssenssmsminssssussansnnns 13
3.2 SAMPLING NIETHODS tauteurannansescnsesressasrssusrassssnsnsnsssestassansassasrasssssssnassmmsssasasnsssnnsanssns 14
3.3 TAGGING IVIETHOD S ..cverittsrrsarassensenssmssmmnnsansssasssransnssnsersassansansenssstssrassnsans ssnsnsssnnsas 15
B0 RESULT S ... coocvesisiessesessucsreasssrssssersserassssranasrenssstasssssssssssnessossssassssnssssssrasssssnsssssnnsar 16
4.1 (14) JUVENILE CHINOOK SALMON OUT-MIGRATION......cvrcrnmmrnnsacinsssanrrrmsn i sisan s 16
4.2 (0+) JUVENILE CHINOOK SALMON IN-MIGRATION TIMING AND ABUNDANCE ......coesunuens 17
4.3 (0+) JUVENILE CHINOOK SALMON LENGTHS ..uueeceimissessvammanssnnmssusssissmmnssssssssssassnsansses 19
4.4 (0+) JUVENILE CHINOOK SALMON WEIGHTS ..euereienissnrsameasisnsssssnsrssamsssssnsssssamsasssnss 20
4.5 (0+) JUVENILE CHINOOK SALMON CONDITION FACTORS ...ocerniiinnncmininiecnnieneniaans 21
4.6 JUVENILE CHINOOK SALMON RE-CAPTURE .cceveuerimeersnmsensrrssscmmsinssessassminssasansnsannsnnssse 22
4.7 SCULPINS vvoverurransrrnssseamssssmmssssassessanssssssssssssanssenssssnsnssssnsnssssssmssssns sassnsnsssraensssannsssens 24
A7 StaAtion T oooeeoeiicorecnriessnassnsrasransesssasesasssasnansnsasssarsasassrissasanssnsenssanssnnssnasnnsansen 24
Yukon Conservation Society & Kwanlin Dun First Nation Page i

g

3

3

3

L

r_._.w, ] ,A.__.ﬂ



SRR ____u' oo , 4 _‘1 e [

4.7.2 SEAtION H2 ... ieeee e ceiceemem s smmsesemessssammastesns s aneanssssanarrans e rannaEannanrannsnrnrnee 24
4.7.3 SETALION 3 & donericreisiiiiresiessenitacstersinimmstssssssssnssssnssassasssesssssrnsssnssassassnssonsssen 26
4.7.4 ReCAPIUIES .ot es s s na s e ssa e s s s s an e s e npmnana s s R e e E R s 26

4.8 ENVIRONMENTAL CONDITIONS ..ceuisiemesrsensscnnmserresssssssnsmssssssnsssessusronsnssansnssnasnssansnsasans 27
5.0 DISCUSSION ... eeeoeevesasavasosesesmsessasssasasasasasaraeasersesserarssaraessessensars 28
5.1 TIMING AND ABUNDANCE .eveevvvssrarronsssreartessrassansnnssnssssssssonssnssassnssnsssssssessnssansanssssnnss 28
5.2 CHARACTERISTICS OF JUVENILE CHINOOK SALMON OUT-NVIGRATION ..cvvesvirrensarsensnsns 29
5.3 CHARACTERISTICS OF JUVENILE CHINOOK SALMON IN-MIGRATION c.evvvcerasmnnememnerasnns 29
5.4 JUVENILE CHINOOK SALMON UTILIZATION OF CROUCHER CREEK ..ccovruereerirassrnesreneesns 30
5.4.1 Size & Timing of IN-MIGration oo i iererimaresirescransrseesrassensrnsesssnssannsansssnns 30
B, 2 IOV IO s eereerrrenasnnnrressenrennssaresstariansensstonsossssnssrasnsnssnssnssnnssasansssnnnnnsansnsnns 31

5.5 CHARACTERISTICS OF SCULPIN UTILIZATION OF CROUCHER CREEK....iieeecireemernmnnunnens 32
.7 SUMMARY oeeerrerirmnnteesinrnnnssranssssassstesseanrnonssrsnstrsassesesssssssssssssassenssrsnssnnssssnssnessnnnsssans 32
6.0 RECONMENDATIONS ......oeivremrmrremrsemmsrreesasresssscerssessramnssrsmsssesnssssnnssnransasssnssrssrars 34
T.OREFERENGES.......o oot ciremsciseisiersassasssasessesssserssserssrssnseessessers errrasessrasverrasearsmsses 35

Yukon Conservation Society & Kwanlin Dun First Nation Page ii



LIST OF FIGURES

Figure 1:
Figure 2:
Figure 3:

Figure 4.

Figure 5.

Figure 6:

Figure 7:

Figure 8:

Figure 9:

Figure 10:

Figure 11:

Figure 12:

Figure 13:

Yukon Conservation Society & Kwanlin Dun First Nation

Map of the Yukon Territory . ~ Pg5
Map of the Croucher Creek Study Area Pg 6
Table of Abundance and Kinds of Fish In Croucher Creek 2000. . Pg 16

Croucher Creek Juvenile Chinook Salmon Data, 2000, Station #1
-Mean Length (mm), Mean Weight (Grams), Total Catch and
Condition Factors Pg 17

Croucher Creek Juvenile Chinook Salmon Data, 2000,
Station #2 Below Bridge -Mean Length (mm}, Mean Weight -
(Grams), Total Catch and Condition Factors Pg 18

Croucher Creek Juvenile Chinook Salmon Data, 2000,
Station #2 ABove Bridge -Mean Length (mm), Mean Weight
{Grams), Total Catch and Condition Factors Pg 19

Weekly Percentage of Re-captured Juvenile Chinook Saimon
at Station #2 Below Bridge Pg 22

Weekly Percentage of Re-captured Juvenile Chinook Salmon
at Station #2 Above Bridge Pg 23

Croucher Creek Sculpin Sampling Data 2000, Station #2 Below Bridge
Mean Length (mm), Mean Weight (grams} and Total Catch Pg 25

Croucher Creek Sculpin Sampling Data 2000, Station #2 Above Bridge
Mean Length (mm), Mean Weight (grams) and Total Catch Pg 26

Water Temperatures (at Station #1, 2, 3 and 4)and Air Temperatures,
Croucher Creek 2000 Pg 27

Comparison of Juvenile Chinook Salmon Abundance in 1993 and 2000,
Percentage of 2000 Catch Relevant to 1993 Catch at Four Stations
Pg 28 '

Comparison of Slimy Sculpin Abundance in 1993 and 2000, Percentage
of 2000 Catch Relevant to 1993 Catch at Four Stations Pg 32

Page iii

o

i

[
| S——

]

,___
L

] =

r—-

[

R R

L

(-

M

,_
| —



_w'“ N '] T A
e —

A T S B R

e

LIST OF APPENDICES
Appendix A: Daily Record of Ehvironmental Conditions
Appendix B: Weekly data for Juvenile Chinook Salmon Catch
Abundance, Lengths (mm), Weights (grams) and Condition Factors
Yukon Conservation Society & Kwanlin Dun First Nation Page iv



ACKNOWL EDGEMENTS

The project co-ordinator would like to thank many people who have contributed to this
research project. 1 am very thankiul to the foliowing people who gave their support:

Sharon Mankowski, Band Resource Officer of Kwanlin Dun First Nation. Lisa Taylor and
Loril Crees, Office Co-ordinators of the Yukon Conservation Society.

Residents and guests of Atsa Ku Camp at the confluence of Croucher Creek and the
Yukon River for sharing the creek and maintaining interest in the research project.

Lana Miller and Al von Finster, of the Department of Fisheries and Oceans Canada, for
providing technical and advisory support crucial to the success of the project.

Joan Viksten, was the Research Field Technician and Data Entry Assistant. Additional
field assistance was provided by Beverly Brown, Natalie Edelson and Jay Cherian.

Thé Yukon River Panel, Yukon River Restoration and Enhancement Fund, who provided
funding for this project.

Yukon Conservation Society & Kwanlin Dun First Nation Page v

—]

—J




HE T
b—--——-‘. D )

|
—

L

CROUCHER CREEK 2000

Juvenile Chinook Salmon (Onchorynchus tshawtscha)
Over-wintering and Migration Study in a Small Non-natal
Tributary of the Upper Yukon River

PHASE Il

e

1.0 INTRODUCTION AND BACKGROUND

Though the presence of rearing chinook salmon in small, non-natal fributaries of
the Yukon River has been documented (Hunka and Schuler,1988; Mathers et.
al.,1981; and Harder,1989,1990), the seasonal use of these streams is not well
known.

In 1993, the Yukon Conservation Society conducted a study.on Croucher Creek, a
small non-natal tributary of the Upper Yukon River (Moodie, 1994). The study was
designed to determine characteristics of juvenile chinook saimon utilization of
Croucher Creek during the open water season from May to October. Further
studies were initiated in 1998 to determine the over-wintering and migration
patterns of juvenile chinook salmon in Croucher Creek. These concluded with the
Phase [l 2000 study.

1.1 Background Study on Croucher Creek

Croucher Creek fies within the traditional lands of the Kwanlin Dun First Nation
(KDFN). The resources of the lands and waters of the creek and its watershed
have sustained the Kwanlin Dun First Nation for many generations. There is a
traditional camp located at the confluence of Croucher Creek with the Yukon
River. Many small streams like Croucher Creek which lie within the Kwanlin Dun
First Nation traditional territories and elsewhere along the Yukon River are used
as rearing habitat by juvenile chinook salmon which will return to spawn in this
territory. These small streams contribute to the salmon Kwanlin Dun people
capture for food and to maintain culture. ‘

Yukon Conservation Society & Kwanlin Dun First Nation Page 1
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The Yukon Conservation Society (YCS) is a community-based non-profit
organization which has been actively concerned about stewardship of the
northern environment for over 30 years. The importance of salmon is recognized
and YCS is concerned with the protection of the watersheds to sustain a healthy
ecosystem and habitat for all fish and wildiife. Increased knowledge on chinook
salmon use of habitat, healthy watersheds and indicators of watershed health will
allow the community to be more effective stewards of Croucher Creek and other
streams along the Yukon River.

The 1993 Croucher Creek study (Moodie, 1994) determined that the use of
Croucher Creek by juvenile chinoock salmon (JCS) was subject to seasonal and
distributional variation in abundance, length, weight and condition factor. During
spring and early summer, large juvenile chinook salmon with mean weights greater
than 4.7 grams and mean lengths greater than 77 mm, were abundant at the
stations closest to the Yukon River, and present at the stations further upstream.
These were considered to be (1+) juvenile chinook salmon. During May to mid-
June, abundance of juvenile chinook salmon dropped substantially at all stations
as a result of downstream migration. Captures were very low from June 9 to June
23.

Beginning on June 16 at Station #1, near the confluence of Croucher Creek and
the Yukon River, there was an influx of small young-of-year juvenile chinook
salmon, with a mean length of 55 mm and mean weight of 2.3 grams. A distinct
temporal and physical size separation of 0+ and 1+ populations was noted. Scale
smear samples taken from August to October indicate 98.9% of the juvenile
chinook salmon were 0+ during this period, the remaining 1.1% were age 1+
Overall abundance declined with the onset of fall season. :

Rainbow trout were found in established populations. They were predominant in
the populations furthest upstream.

The joint project conducted by Kwanlin Dun First Nation and YCS in 1999 was
designed to determine the out-migration patterns of 1+ juvenile chinook salmon
and in-migration of 0+ juvenile chinook salmon using a live box and fence at the
confiuence of Croucher Creek with the Yukon River. Of key concern were the
unique theories presented by the YCS 1993 study on Croucher Creek that:
1. juvenile chinook salmon overwinter in non-natal Yukon streams; and
2. there is both a spatial and temporal separation between the out-migration of
1+ juvenile chinook salmon and the in-migration of 0+ juvenile chinook
salmon in non-natal Yukon streams.
This information is very important for enhancing the capacity of stewards of
Yukon streams to ensure the protection of salmon habitat by providing a fuller
understanding of the use of non-natal streams by juveniles. For example, fish
resource surveys in the Yukon indicate that any stream with adequate habitat
that is connected to salmon spawning streams is potentially an over-wintering
and rearing habitat for juvenilé chinook salmon, but it is only now that we are
beginning to better determine sensitive periods for juvenile chinook salmon in

Yukon Conservation Society & Kwanlin Dun First Nation Page 2



these streams. Additionally, better information about the conditions which
contribute to timing of in- and out-migration patterns is important to provide
protective parameters for in-stream works such road building or habitat
restoration projects.

The 1999 project was successful in confirming that juvenile chinook salmon had
over-wintered in Croucher Creek, as well as suggesting some potential climatic
related influences on the timing of juvenile migration. However, further inquiry
was required for two facets of the project:

1. in August, the tagged (1+) juvenile chincok salmon still had not all migrated
out of Croucher Creek and showed no indication of beginning to smolt
{possibly due to cold water temperatures experienced throughout the
summer), it is thought that these fish may have double over-wintered; and

2. The abundance of (0+) juvenile chinook salmon migrating into Croucher
Creek was very low, presumably because the adult salmon returns and
spawning rates of 1998 were low, characteristics of (0+) juvenile chinook
salmon in-migration were not well defined.

The Phase il 2000 project followed up on the above two concerns using a less

intensive sampling regime to:

1. Determine the presence of double over-wintering juvenile chinook salmon
and the timing of out migration in relation to climatic features such as water
temperature; and

2. Chart the in-migration patterns of a larger number of 0+ juvenile chinook
salmon in to the non-ntal stream Croucher Creek.

Additionally, the Phase |l 2000 project tagged sculpins at the same time as

tagging the juvenile chinook salmon to increase knowledge of sculpin behaviour,

regional distribution, and effectiveness of using sculpins as an indicator species
for the health of Yukon watersheds. This information is crucial to provide
credibility and resources for community-based monitoring of watershed health
and effective stewardship.

1.2 Rationale

Activities requiring the use of land and water for mining, agricultural, residential,
recreational, industrial and associated purposes are increasing in the upper Yukon
River Drainage Basin. In many instances, these activities are taking place in
proximity to the lower reaches of small streams which flow directly into rivers used
by adult chinook salmon (Onchorynchus tshawytscha) for migration and spawning.
These streams are also used by juvenile chinook salmon for migration and rearing
corridors, or over-wintering habitat. Baseline data on the behavioral characteristics
and seasonal use of these streams by juvenile chinook salmon is important for
future planning and management decisions.

Croucher Creek is located near the city of Whitehorse, Yukon. The drainage has
been subjected to disruption from the crossing of a sewage pipeline, high voltage
electrical transmission lines and three roads, as well as forest harvesting in the
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2.0 STUDY AREA

Croucher Creek is located near Whitehorse, Yukon Territory (Figure 1, Map of
Yukon Territory). The drainage has been subjected to some disruption (pipeline
crossing, three road crossings, forest harvesting and high voltage electrical
transmission lines). The following sections describe the drainage basin, geology
and landforms, vegetation, climate and hydrology, aguatic resources, description
of each stream reach, and human activities occuring near Croucher Creek.

2.1 Description of Drainage Basin

Croucher Creek is a right (east) bank tributary of the Yukon River, entering 7 km
downstream of the city centre of Whitehorse (Figure 1). The creek has a drainage
basin area of 140 km® and a total relief of 1,200 meters (Figure 2, Map of
Croucher Creek Study Area). It includes a portion of the western slopes of Gray
Ridge, the eastern slopes of Gray (Canyon) Mountain, the wide valley between
those mountains, and the Laberge Flats. The last two areas have low relief and
slope gently toward the north.

2.2 Geology and Landforms

The basin is entirely within the glaciated portion of the Yukon River Basin. The
lower section of the Croucher Creek basin is underlain by glacial, glaciolacustrine,
and glaciofluvial features. The strong aeolian features which are obvious
immediately to the north of the drainage basin are weakly represented within it.
There is little exposed bedrock.

In the upper parts of the drainage basin, some bedrock is exposed or is near the
surface. Rock types are limestone and limestone breccia to the west, and
hornblende diorite to the east (Geological Survey of Canada).

2.3 Vegetation

The basin is entirely within the boreal forest.

Generally, the ground cover varies from alpine communities through a spruceffir
forest to lowland forests of pine, spruce, and aspen. Balsam poplar is found in
association with water bodies and courses. Steep south- and west-facing slopes
are open and support a grass/sage cover. Saturated areas in valley bottoms are
grass covered and surrounded by shrub communities.

There is little or no recent modification of vegetation within the drainage basin by
fire. ‘

Yukon Conservation Society & Kwanlin Dun First Nation Page 7
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2.4 Climate and Hydrology

Climatological and hydrological measurements have not been made within the
Croucher Creek drainage basin. However, Whitehorse is adjacent to the basin
and has an average precipitation of 269 mm, of which 152 mm is rainfall, and 117
mm is snowfall (Klohn Leonoff, 1990). Summer 2000 was high water season
compared to other study years, precipitation was 151% of the 30 year average in
the Whitehorse area. ‘

Weather in the area is influenced by the movement of both interior and coastal air
masses. Interior air masses bring warm to hot dry weather in the summer, and
cold to extremely cold dry weather in the winter. Coastal air masses bring cool,
moist weather in the summer, and mild weather in the winter. July mean high and
low air temperatures are 19.9 and 8.0 degrees Celsius, respectively. January
mean high and low temperatures are -16.5 and -25.2 degrees Celsius.

The climate is variable, with extremes both between and within seasons. Snow or
rain may fall in any month.

The hydrology of the area is affected by both the climate and landforms through
which Croucher Creek flows. Rainfall or snow melt on the upper slopes may be
expected to drain rapidly to the lowlands. Drainage through the lowlands appears
to be slow. Surface features such as bogs, wet meadows, ponds and other still
bodies of water impede drainage and stream flow. The extent and importance of
underground storage, as drainage flows into and through aquifers, are not
quantified but probably significant. The surface drainage pattern is sparse and
poorly developed.

The storage capacity of the drainage basin is reflected in the hydrologic regime of
the creek, and particularly that of the West Fork. This fork maintains significant
flows throughout the winter, although there is little or no surface storage in the
drainage basin. This strongly indicates ground water discharge.

2.5 Aguatic Resources

A number of fish species utilize Croucher Creek :

1) Chinook Salmon (Oncorhynchus tshawytscha) Chinook salmon migrate
from the Bering Sea to spawning areas throughout the Yukon River Basin
(Milligan et al, 1985). Spawning occurs from July through September
(Morrow, 1980) in the Yukon River Basin. Litile is known of emergence
timing in the Whitehorse area. Juvenile chinook salmon rear in non-
spawning tributaries (Hunka & Schuler, 1988; von Finster, 1989; DFO,
1991, Harder 1990; Moodie, 1994). Emergence is in May in the Whitehorse
area of Yukon River, and later in the immediate tributaries. A portion of this
population will overwinter in tributaries (Harder, 1990; von Finster, 1989;
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Moodie, 1994) and migrate downstream during the folloWing open water
season. ,

2) Rainbow Trout (Oncorhynchus mykiss) Rainbow trout are a widely
distributed and highly plastic species (Scott and Crossman, 1973). They
were introduced to Jackson Lakes in the Macintyre Creek drainage during
the mid 1950's. The donor stock was from British Columbia, and was
spring spawning (Walker et al, 1973). Recent life history characteristics,
habitat utilization, and distribution of this stock, has only been studied
incidentally to other species (Beniston and Lister, 1891).

3) Arctic Grayling (Thymallus arcticus) Arctic grayling are widely
distributed in the Yukon River basin (Scott and Crossman, 1973).
Spawning takes place in the spring, and a part of the population will ascend
small tributaries to rear (in the case of juveniles) or feed throughout the
summer (Morrow, 1980). Arctic grayling are generally captured further
upstream than any other fish during the summer: however, capiures
decrease in autumn (Mathers et al, 1981). Some individual graylings may
overwinter in tributaries (Harder & Bustard, 1989).

4) Longnose Sucker (Catostomus catostomus) Longnosed suckers are
widely distributed in the Yukon River Basin (Scoft & Crossman, 1973).
They are generally captured in or near lakes or large rivers, and spawn in
the spring. They may ascend tributaries to spawning sites (Morrow, 1980).
Little is otherwise known of the life history of this species in the Yukon River
Basin. :

5) Northern Pike (Esox lucius) Northern pike are widely distributed in the
Yukon River Basin (Scott & Crossman, 1973). They are generally caught in
or near lakes, large rivers, associated wetlands, or in low gradient
tributaries. They are common in the lower sections of streams, particularly
where those streams are back-watered from the larger rivers. They are
largely piscivorous, but will also consume birds, mammals, invertebrates,
and amphibians (Morrow, 1980; Walker, 1976).

6) Slimy Sculpin (Coftus cognatus) Slimy sculpin are widely distributed
throughout the Yukon River Basin (Scott and Crossman, 1973). They are
often caught at great distances up tributaries (Mathers et al, 1981).
Individuals of this species are small, seldom exceeding 100 mm in length,
and spawn in the spring (Morrow, 1980). Little is otherwise known of the life
history of this species in the Yukon River Basin.

7) Lake Chub (Couesius plumbeus) Lake chub are widely distributed in the
Yukon River Basin and in North America, but very little is known about them
(Morrow, 1980). They are smali fish which are often captured in small
lowland streams and rivers in the Yukon River Basin.

Yukon Conservation Society & Kwanlin Dun First Nation Page 9
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2.6 Description of Study Area

The study area is shown in Figure 2, and comprises the ‘lower Skilometers of
Croucher Creek, from the confluence with the Yukon River to the Upper Road
Crossing. Three reaches were identified on the basis of biophysical characteristics
during the 1993 reconnaissance of the creek. They were:

Reach 1:

. Extends from the confluence with the Yukon River to approximately 300 meters

upstream of the mouth of East Croucher Creek. The creek flows through a wide
valley. The walls of this valley are steep to vertical and, where visible, were
observed to be composed of bedded sands and silts. West facing slopes appear
dry. The furthest upstream of the east facing slopes has a well-defined seepage
zone 2-4 meters downslope of the crest. Fine materials are deposited info the
creek. There is a mature spruce forest in the valley bottom, except in the
"footptints" of old beaver ponds. In the past, beavers have been extremely active
in the stream and a number of large deserted dams are present. In these
locations, the vegetation is composed of dense thickets of willow and alder. The
substrate of the stream is generally a mix of materials from boulder to silt. Little
segregation by particle size is observed. The creek is of low gradient, and flows as
pool/glide with infrequent riffles. Banks are vegetated and generally overhang the
creek. There is little bar or island development. Ice lingers, possibly as a result of
heavy aufeis formation in the winter: on May 8, 2000, solid ice was present, bank-
fast ice along the stream banks persisted until early June, 2000. In the region
downstream of the road crossing where the silt and sand cliffs lining the creek are
steep, signs of severe slumping into the creek are noticeable and overflow ice

covers the area adjacent to the creek. Suspended sediment levels in this area

generally tend to be higher than at upstream locations. The City of Whitehorse
sewage main pipeline and access road cross the creek 100 meters downstream of
the convergence of the east and west forks of Croucher Creek. This area has been
deforested and re-graded for the road and pipeline construction. Some
revegetation with willow saplings and grass seed has been conducted near the
creek.

Reach 2:

Extends from the upstream end of Reach 1 to approximately 200 meters
downstream of the Livingstone Trail Crossing, a distance of 1.6 km. The creek
flows through a narrow valley. The valley walls are steep, but seldom vertical, and
generally forested. Composition is accordingly difficult to determine, but appears
variable. A weakly compacted glacial till is exposed in one location. Seepage into
the creek is not obvious: both slopes appear to be dry. The valley bottom has a
pristine spruce forest, with some very large stems. There is some riparian alder
and willow. The crossing of the creek by the Whitehorse/Aishihik/ Faro (WAF)
electrical transmission lines has been cleared, and much of the resulting debris
has been deposited into the creek valley. Debris jams have formed downstream.
The substrate of the stream is heterogeneous, and varies from very large (up to
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several cubic meters) glacial erratics to silts. Little segregation by particle size was
noted. The stream has a moderate gradient, and is essentially a single riffle
section except for where it flows around and through boulder fields. Banks are
generally ‘composed of large materials in a root matrix. Some erosion is noted.
Aufeis formation may be heavy: on May 8, 2000 much of the creek was still under
ice but cleared in this reach by May 15, 2000. Where the creek was visible, it was
turbid. There is no obvious source of the turbidity: it is assumed that it entered
with ground water discharges. No beaver activity is noted in this reach, possibly as
a result of the gradient.

Reach 3:

This extends from the upstream end of Reach 2 to the Upper Road Crossing, a
distance of 1.1 km. The creek is not confined in a valley, but rather flows down a
wide and poorly defined slope of uncertain origin. The surrounding area is heavily

forested. There is considerable sign of pre-industrial forest harvesting, much of -

which was done by axe. The second growth is approaching maturity. There is a
cabin on the creek bank, but it appears to be used only occasionally. In some
locations the creek is densely overgrown by willows/alder, and in others it flows
between deep, mossy banks and through an open forest. There are several
beaver dams. The largest and oldest is immediately upstream of the lower road
crossing. The substrate is generally coarse cobble and gravel, with some areas of
sand/silt: the latter is generally found in association with current or past beaver
activity. The gradient is moderate and constant. Poolfriffle development is poor.
The channel is entirely stable, with overhanging banks. There was some open
water on May 8, 2000 and ice cleared by May 23, 2000. At summer flows, the
stream bottom is almost entirely covered by water. Pocket habitat (small eddies
and slow water areas formed in association with shoreline features or stable large
organic debris) is plentiful. A dense invertebrate community was observed on the
substrate. This indicates that the creek has a strong winter flow and generally
clear water.

2.7 Human Activities

A portion of the drainage basin is within the boundaries of the City of Whitehorse.
The remainder of the basin has been administered by the Government of Canada
and is currently under claim by the Ta'an Kwach'an and Kwanlin Dun First Nations.

The drainage basin has been relatively unaffected by human activity. Activities are

noted below:

o First Nation: the area is traditional lands for both Kwanlin Dun and Ta'an
Kwach’an First Nations. There is an established camp at the confluence of
Croucher Creek and the Yukon River.

. quartiz mining: there -are claims on the East Fork, and some
exploration/assessment works. They are limited in extent and effect.
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access: there are two crossings (one each of the East and West Forks) of
the creek by the Livingstone Trail plus the recently constructed City of
Whitehorse sewage lagoon access road and sewage pipeline. There was
an additional crossing of the West fork (the Upper Road Crossing) but it
was incorporated into a large beaver dam and has been impassable for at
least 15 years. The WAF electrical transmission line crosses both forks of
the creek. :

timber harvesting: the upland areas were extensively harvested prior to
mechanized forestry. The siream side timber downstream of the
Livingstone Trail Crossing of the West Fork has not been cut. Some fuel
wood cutting takes place in the basin.

residential development: the basin, being close fo Whitehorse, has long
been utilized by transients for casual residential purposes. There a number
of dwellings in the drainage basin, but they tend to be discreetly sited and
cannot be accurately enumerated.

trapping: the basin is actively trapped.

hunting: hunting is not permitted within the City of Whitehorse. Beyond the
city boundaries, hunting of game birds and some big game occurs.

fishing: the beaver ponds upstream of the Livingstone Trail and Upper Road
Crossings on the West Fork have sustained Arctic grayling for an extended
period. More recently, rainbow trout also have been angled from this area.

non-consumptive use of the drainage basin: the beaver pond upstream of
the upper road crossing has been a favorite bird watching locale. There is
some motorized and non-motorized use of the various trails (snow-
machines, X-country skiing, motorcycling, ATV's, mountain biking, walking,
etc.).

tourism: there is a camp at the confluence of Croucher Creek and the
Yukon River which conducts cultural tours and workshops on-site.

sewage: the old City of Whitehorse inactive sewage lagoons are located
near Croucher Creek, and the new facility has a sewage pipeline and
access road which cross Croucher Creek 100 metres downstream of the
juncture of the East and West Forks. Quarrying of bedrock was conducted
near the Livingstone Trail crossing of East Croucher Creek to provide rock
to armour embankments for the long term storage facility.
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3.0 STUDY METHODS

Field work on Croucher Creek was initiated in 1998 with a program to tag the
juvenile chinook salmon before winter freeze. The 1999 study was carried out
during the open water season to determine the out-migration characteristics of (1+)
juvenile chinook salmon that had over-wintered in Croucher Creek using a
downstream enumeration fence. In 2000, sampling was conducted in the upstream
reaches of Croucher Creek using methods and locations similar to that of 1993.
The following sections describe the sampling, tagging and re-capture methods
used in this Croucher Creek Phase 11 2000 study.

3.1 Sampling Locations

Minnow trapping began on May 8, 2000 as soon as thaw conditions on Croucher
Creek permitted such work. On a weekly basis, Gee-type minnow traps were
baited with Yukon River salmon roe and set at four different stations on Croucher
Creek (similar location to the 1993 study by YCS) and collected the next day (24

hours later).

All untagged juvenile chinook salmon and sculpins were tagged using unique
codes for location, date and size caught. The tagging method used was Visible
Implant Fluorescent Elastomer. Weights and lengths were determined for all fish.
_Climatic conditions and environmental data were charted (stream stage, air and

water temperatures, pH).

There were 4 Station locations for sampling conducted in the Croucher Creek
Phase | 2000 study.

Station #1:
The upstream and downstream counting fences were located in Reach 1,

approximately 200 meters from the mouth of Croucher Creek. The stream is a
single channel, with a gradient of 1% or less. The channel provides glide habitat,
and backwaters during high stages in the Yukon River. Much ice remained on
May 8, 2000, and ice persisted until early June. Water levels were very fow until
early June. The creek was turbid. Siream side vegetation is mostly alder, and
overhangs the channel. Substrate is primarily fine textured materials, although
some embedded gravel/cobble was observed.

Station #2.
Located at the upper end of Reach 1, two sections were set with two traps each.

“Station #2 Above Bridge” was located 50 meters below the confluence of the
- East and West Forks of Croucher Creek, 100 meters upstream of the City of
Whitehorse sewage lagoon access road and bridge. “Station #2 Below Bridge”

Yukon Conservation Society & Kwanlin Dun First Nation ' Page 13

]

,L__..,

1

—~—

1

f____
[ 3

o

[

|

Y



L

-

was located between 20 to 100 meters downstream of the City of Whitehorse
sewage lagoon access road and bridge. '

The West Fork usually contributes the majority of the flow, has a gradient of less
than 1%, and low velocities. On May 8, 2000 the stream was turbid, and ice
remained solid with some water running over the surface ice. There was some
open water around the bridge with ice on the creek edges and bottom substrate
free of ice. Ice had thawed at Station#2 Above and Below Bridge by May 15, 2000.

Stream side vegetation was willow, alder, and grass. Substrate is primarily fine
textured materials. The East fork enters at a gradient in excess of 2% and has the
channel form of a long riffle over a cobble/gravel bed. Stream side vegetation is
comprised of willow and alder, and overhangs the creek.

Station #3: .

Located at the lower end of Reach 3, approximately 50 meters downstream of
the Livingston Trail crossing of the West Fork of Croucher Creek. The creek has
a complex form, and is deep and narrow. Cover is extremely heavy, with large
organic debris and overhanging banks and brush. Stream-side vegetation is
comprised of mature spruce, balsam poplar, willow and alder. The gradient is
between 1 and 2%. The stream bed is composed of sorted gravels and cobbles.
On May 15, 2000, the first traps were set at Station #3, there was still some ice
cover at this time. Ice had cleared by May 23, 2000.

Station #4: ‘

Located at the upper end of Reach 3, approximately 100 downstream from the
Upper Crossing of the West Fork of Croucher Creek and the pond. The creek
has a complex form and is deep and narrow. Cover is plentiful, with large organic
debris, overhanging banks and some brush. Stream-side vegetation is
composed of mature spruce, balsam poplar, willow and alder. Station #4 had
some open water on May 8, 2000 and two traps were set on this date.

3.2 Sampling Methods

Baited Gee-type minnow traps were used around the upstream and downstream
migration fences as well as for the periodic sampling conducted in the upsiream
reaches of Croucher Creek. A walnut-sized portion of unpreserved Yukon River
salmon roe was placed in a perforated "Alligator" brand sandwich bag. The bag
was then tied and placed in the trap, which was secured with a "twist-tie" (if the
trap were lost for any reason, the flexibility of the twist-tie would help to ensure that
the trap would open and not continue to capture and destroy fish). The trap was
lowered into a position where it was not in the main flow of the creek and tethered
to the bank with cord. This method is both highly effective and specific for the
catching of Yukon River juvenile chinook salmon (Hunka and Schuler, 1988;
Moodie, 1994). Traps were set and collected the following day.
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Juvenile chinook salmon and slimy sculpins captured in the traps were
- anaesthetized using ENO, measured for fork length (to nearest mm), weighed
(using an Acculab Pocket Pro 150-B portable electronic scale, scale accuracy +-
107 grams), examined for fin clips, tags and then released. Rainbow trout and
Arctic grayling were also measured (fork length in mm) throughout the study. All
other species of fish caught were identified, enumerated and released.

Water temperatures and ambient air temperatures were noted (with a hand held
thermometer, in degrees Celsius) at each station.

3.3 Tagging Methods

The Visible Implant Fiuorescent Elastomer Tagging system (VIE) was designed
by Northwest Marine Technology to provide externally visible internal marks for
fish. The fluorescent elastomer is mixed and injected into the epidermal tissue of
the fish with a hypodermic syringe. The fluorescent tag mark is then detected
with the use of amber filter glasses and a flashlight with blue filter lens.

The juvenile chinook salmon and slimy sculpins in Croucher Creek were caught

at a variety of times and in different regions of the creek. The fish were tagged in
groups according to size, location and date at the time they were first caught.
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4.0 RESULTS

In total, 504 fish were captured in Croucher Creek during the Phase 1l 2000 study.
Figure 5 shows a summary of total numbers and kinds of fish caught between May
8 and August 30, 2000. The first fish were caught on May 9, 2000. On this day at
Station #2 Below Bridge there was 1 slimy sculpin and at Station #4 there were 6
rainbow trout. On May 16, 2000 the first fish was caught at Station #3, and at
Station #1 the first out-migrating juvenile chinook salmon was caught on June 6,
2000.

Figure 3 : Table of Abundance and Kinds of Fish in Croucher Creek

SUMMARY OF TOTAL NUMBER OF WEEKLY
CATCH IN CROUCHER CREEK

FROM MAY 8 TO AUGUST 30, 2000

Location JCS | Slimy |Rainbow| Lake | Long |Arctic

Sculpin| Trout | Chub |Nosed |Grayling
Sucker

Station # 1 (2 traps) 18 3

Station #2 (4 traps) 289 62

Station #3 (2 traps) j 3

Station #4 (2 traps) 0 0

All Stations 308 67 136 . 8 1 2

4.1 (1+) Juvenile Chinook Salmon Out-Migration

Sampling of Croucher Creek began on May 8, 2000 as soon as the ice began to
thaw. None of the juvenile chinook salmon caught in the Phase 11 2000 study had
been originally tagged in 1998, there is no indication that any of the (1+) juvenile
chinook salmon had over-wintered two winters in Croucher Creek.

Station #1 is closest to the confluence of Croucher Creek with the Yukon River.
The first out-migrating (1+) juvenile chinook salmon was caught at Station #1 on
June 6, 2000. A total number of 2 out-migrating (1+) juvenile chinook salmon were
caught at Station #1 on June 7 and 14, 2000. It is estimated that the number of
(1+) juvenile chinook salmon caught comprised less than 5% of the total number of
juvenile chinook salmon caught in 2000 (scale samples were not taken to confirm
age estimates).
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4.2 (0+) Juvenile Chinook Salmon In-Migration Timing and
Abundance

Traps were set on Croucher Creek on a weekly basis from May 8 to August 30
2000 to catch juvenile chinook salmon. The timing and abundance of (0+)
juvenile chinook salmon in-migration are described below.

Station #1

In total, 16 (0+) juvenile chinook salmon were caught at Station #1 in the Phase
Il 2000 study. The first (0+) juvenile chinook salmon caught in the Croucher
Creek Phase Il study was at Station #1 on June 13, 2000. This station is closest
to the confluence of Croucher Creek with the Yukon River. One (0+) juvenile
chinook salmon was caught the following week on June 27, 2000. The largest
catches at Station #1 comprised 3 (0+) juvenile chinook salmon on each of the
days July 4 and July 25, 2000. Figure 4 below shows abundance of (0+) juvenile
chinook salmon catch for Station #1 over the duration of the Phase Il study.

Figure 4

Croucher Creek Juvenile Chinook Salmon Data 2000

Station#1- Mean Lengths (mm), Mean Weights (grams), Total
Catch and Condition Factors

—e— Total Fry Captured
—— Average Length (mm)
- Average Weight (g])cr

Condition

Length of Fry (mm) » Number of Fry Sampled (TTL)

Jun/05
Jun/26
Jul/03
Jul/10
Jul17
Julr24
Jul/31
Aug/07
Augl/14 -
Aug/21
Aug/28

May/29
Jun/12
Jun/19
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Station #2 Below Bridge

At Station #2 Below Bridge, 241(0+) juvenile chinook salmon were caught in the
Phase Il 2000 study. The first (0+) juvenile chinook salmon were caught here on
June 27, 2000, 18 in total number. Peak numbers caught at Station #2 Below
Bridge were 45 (0+) juvenile chinook salmon caught on July 11, 2000 and 50 on
July 18, 2000. (0+) juvenile chinook salmon weekly catch decreased to between
20-30 during the next period of July 25 to August 15, 2000. The (0+) juvenile
chinook salmon catch further decreased to 8 on August 22, 2000 and 7 on
August 29, 2000.

Figure 5

Croucher Creek Juvenile Chinook Salmon Data 2000

Station #2 Below Bridge- Mean Lengths (mm), Mean Weights
(grams), Total Catch and Condition Factors
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Station #2 Above Bridge

At Station #2 Above Bridge, 37 (0+) juvenile chinook salmon were caught in the
2000 study. The first (0+) juvenile chinook salmon was caught at Station #2
Above Bridge on June 27, 2000. Over the period July 11 to June 24, 2000, 4
(0+) juvenile chinook salmon were caught each week. The peak numbers caught
were 6,8 and 9 (0+) juvenile chinook salmon on August 1, 8 and 15, 2000,
respectively. Catch at Station#2 Above Bridge declined to 2 and 1 for the last two
weeks of August, 2000.
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Figure 6

Croucher Creek Juvenile Chinook Salmon Data 2000
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Station #3 and #4
Only one juvenile chinook salmon was caught at Station #3, on August 29, 2000.

No juvenile chinook salmon were caught at Station #4 in the Phase 11 2000
study.

4.3 (0+) Juvenile Chinook Salmon Lengths

Mean lengths were calculated for juvenile chinook salmon caught weekly at each
station in Croucher Creek (Figures 4-6 in section 4.2).

Station #1

The length of the first (0+) juvenile chinook salmon caught at Station #1 on June
13, 2000 in Croucher Creek was 43 mm. The mean lengths of (0+) juvenile
chinook salmon caught migrating into Croucher Creek and calculated on a
weekly basis in July and early August 2000 were between 56.5 mm (July 18) and
66 mm (July 25, August 1). One juvenile chinook salmon was caught at Station
#1 on August 8, 2000 with a length of 75 mm, and on August 15, 2000 (64 mm).
Two juvenile chinook salmon were caught on August 22, 2000 with lengths 70
mm and 78 mm.
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Station #2 Below Bridge
The first (1+) juvenile chinook salmon was caught on May 30, 2000 at Station #2
Below Bridge, with a length of 82 mm.

The weekly mean lengths calculated for the (0+) juvenile chinook salmon caught
at Station #2 Below Bridge increased slightly each week from 59.6 mm on June

27,2000 to 81.3 mm on August 22, 2000. On the final sampling week the mean

length decreased from the peak the week before to 75 mm.

Station #2 Above Bridge

The first two (1+) juvenile chinook salmon were caught on May 30, 2000 at
Station #2 Above Bridge, with a mean length of 81 mm. The weekly mean length
of (1+) juvenile chinook salmon increased to 91.5 mm on June 6, 2000 and 108
mm on June 21, 2000.

The weekly mean lengths calculated for the (0+) juvenile chinook salmon caught
at Station #2 Below Bridge increased steadily each week from 58 mm on June
27, 2000 to 87 mm on August 29, 2000.

4.4 (0+) Juvenile Chinook Salmon Weights

Mean weights were calculated for juvenile chinook salmon caught weekly at each
station in Croucher Creek (Figures 4-6 in section 4.2).

Station #1

The weight of the first (0+) juvenile chinook salmon caught at Station #1 on June
13, 2000 in Croucher Creek was 0.8 grams. The mean weight s of (0+) juvenile
chinook salmon caught migrating into Croucher Creek and calculated on a
weekly basis in July and early August 2000 were between 2.2 grams (July 18)
and 3.0 grams (August 1). One juvenile chinook salmon was caught at Station #1
on each of August 8, 2000 with a weight of 4.1grams, and 2.7grams on August
15, 2000. Two juvenile chinook salmon were caught on August 22, 2000 with a
mean weight 4.4 grams.

Station #2 Below Bridge
The first (1+) juvenile chinook salmon was caught on May 30, 2000 at Station #2
Below Bridge, with a weight of 6.9 grams.

The weekly mean weights calculated for the (0+) juvenile chinook salmon caught
at Station #2 Below Bridge increased slightly each week from 2.1grams on June

27, 2000 to 6.3 grams on August 22, 2000. On the final sampling week the mean
weight decreased from the peak the week before to 4.5 grams.
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Station #2 Above Bridge

The first two (1+) juvenile chinook salmon were caught on May 30, 2000 at
Station #2 Above Bridge, with a mean weight of 5.2 grams. The weekly mean
weight of (1+) juvenile chinook salmon increased to 9.4 grams on June 6, 2000
and 12.8 grams on June 21, 2000.

The weekly mean weights calculated for the (0+) juvenile chinook salmon caught
at Station #2 Below Bridge increased steadily each week from 1.5 grams on
June 27, 2000 to 7.1 grams on August 29, 2000.

4.5 (0+) Juvenile Chinook Salmon Condition Factors

The condition factor is defined as K= Weight (grams) x 100 / [ Length (cm) E
This is used to assess the overall condition or general health of salmonids. In
general, a higher condition factor is thought to reflect better health than a lower
condition factor.

Mean condition factors were calculated for juvenile chinook salmon caught
weekly at each station in Croucher Creek (Figures 4-6 in section 4.2).

Station #1

The condition factors calculated for juvenile chinook salmon caught at Station #1
were highest with the (1+) juvenile chinook salmon caught in early June (6 and
13) at 1.3. On June 27, 2000, the condition factor of the (0+) juvenile chinook
salmon was 0.6. On July 4 and 18, 2000, the condition factor were above 1 at
1.1 and 1.2 respectively. For the rest pf the sample period, juvenile chinook
salmon caught at Station #1 had condition factors averaging 1.0.

Station #2 Below Bridge

The condition factor calculated for juvenile chinook salmon caught at Station #2
Below Bridge was highest with the (1+) juvenile chinook salmon caught in May

30, 2000 at 1.3. The mean condition factors calculated for (0+) juvenile chinook
salmon caught at Station #2 Below Bridge were 1.0 on June 27, 2000 and June
18 to August 15, 2000. Condition factors were above 1.0, calculated at a mean
of 1.1 for the first two weeks in June (June 4 and 11, 2000) and also on August
29, 2000. On August 22, 2000 the mean condition factor was 1.2:

Station #2 Above Bridge

The mean condition factors calculated weekly for juvenile chinook salmon caught
at Station #2 Above Bridge ranged from 0.8 to 1.3. The first (0+) juvenile chinook
salmon caught at Station #2 Above Bridge had a low mean condition factor of
0.8 on June 27, 2000 but raised to 1.3 on July 11, 2000. The mean condition
factor was below 1.0 at 0.9 on July 18 and August 1, 2000. The remainder of
August the weekly mean condition factor fluctuated from 1.0 to 1.1 until the final
sampling date August 29, 2000.
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4.6 Juvenile Chinook Salmon Re-Capture

Juvenile chinook salmon caught on Croucher Creek in the Phase [l 2000 study
were tagged with unique tag codes each week according to the location and date
of their capture. The following section describes the juvenile chinook salmon
which were re-captured at a later date. Of the total number of juvenile chinook
salmon tagged in the Phase Il 2000 study, 12% were re-captured.

Station #1 _

On August 15, 2000, a (0+) juvenile chinook salmon was re-captured (length 64
mm and weight 2.7 grams) that had originally been tagged on July 18, 2000 at
Station #2 Below Bridge. This was the only juvenile chinook salmon caught at
Station #1 which had been tagged.

Station #2 Below Bridge

Of all the juvenile chinook salmon re-captured at Station #2 Below Bridge, 95%
had been caught originally at this same station, and 90% had been caught at the
same trap location. The chart below lists the weekly percentage of re-captured
juvenite chinook salmon at Station #2 Below Bridge.

_ Figure 7, Weekly Percentage of Re-Captured Juvenile Chinook Salmon at

Station #2 Below Bridge

DATE July 18 | July 25 | Aug 1 Aug 8 Aug 15 [Aug 22 | Aug 29
% Re- 2% 4% 6% 20% 30% 63% 71%
capture '

On July 18, 2000, the first juvenile chinook salmon ( length 68 mm and weight
3.4 grams) was re-caught at Station #2 Below Bridge, it had first been caught
and tagged the week before on July 11, 2000 upstream at Station #2 Above
Bridge.

On August 1, 2000, 6% of the juvenile chinook salmon caught at Station #2
Below Bridge had been tagged at the same station, half of those on July 11(77
mm, 4.4 grams) and half on July 18, 2000 (71 mm, 4.0grams).

On August 8, 2000, 20% of the juvenile chinook saimon caught at Station #2
Below Bridge had been tagged at the same station, % of those on Aug 1(69 mm,
3.3 grams) and % on July 18, 2000 (80 mm, 5.2 grams).

On August 15, 2000, 30% of the juvenile chinook salmon caught at Station #2

Below Bridge had been tagged at the same station, 63% of those on Aug 1(75
mm, 4.2 grams) and 37% on August 8, 2000 (72 mm, 3.4 grams).
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On August 22, 2000, 63% of the juvenile chinook salmon caught at Station #2
Below Bridge had been tagged at the same station, 1/3 of each those on Aug
1(82 mm, 6.0 grams), August 8, 2000 (77 mm, 5.7 grams}) and August 14
(74mm, 4.3 grams).

On August 29, 2000 71% of the juvenile chinook salmon caught at Station #2
Below Bridge had been tagged at the same station, 20% of those on Aug 1(80
mm, 5.7 grams), 40% on August 8, 2000 (72 mm, 3.8 grams) and 40% on
August 14 (72 mm, 3.8 grams).

Station #2 Above Bridge

Figure 8, Weekly Percentage of Re-Captured Juvenile Chinook Salmon at
Station #2 Above Bridge '

DATE July 18 | July 25 [ Aug 1 Aug 8 Aug 15 | Aug 22 |Aug?29
% Re- 0% 0% 0% 38% 31% 50% 0%
capture '

On August 8, 2000, the first juvenile chinook salmon ( mean length 73 mm and
mean weight 3.9 grams) were re-caught at Station #2 Above Bridge, they had all
first been caught and tagged the week before on August 1, 2000 at the same
location Station #2 Above Bridge. The re-captured juvenile chinook salmon were
38% of total catch at Station #2 Above Bridge on August 8, 2000.

On August 15, 2000, 31% of the juvenile chincok salmon had been tagged
previously. All of these had been tagged at this same Station #2 Above Bridge,
but 33% each on a range of dates June 19 (81 mm and 6.2 grams), July 25 (85
mm and 7.0 grams) and August 1, 2000 (78 mm and 4.9 grams).

On August 22, 2000,0ne of the two juvenile chinook salmon had been tagged at
the same location on August 14, 2000.
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reaching 17 degrees on June 5, 2000. The maximum temperature at Station #4
was 19 degrees celsius on June 26, 2000, and the water temperature declined
steadily to 9 degrees celsius at the end of August. Station #3 followed similar
temperatures ranges as Station #4 but generally was 1 degree celsius lower.

5.0 DISCUSSION

The following sections discuss characteristics of the in-migration of (0O+) juvenile
chinook salmon and stream utilization of slimy sculpins in Croucher Creek. The
results of the Phase [ 2000 study are compared to the data presented in the
1993 and 1999 Croucher Creek reports (Moodie, 1994; Moodie, 1999).

5.1 Timing and Abundance

In general, the number of juvenile chinook salmon caught in Croucher Creek in
2000 mark a significant decline since 1993. For the same sampling period and
stations (and one extra trap in 2000), the total number of juvenile chinook
salmon caught in 2000 was 18% of the 1893 total.

Figure 12, Comparison of Juvenile Chinook Salmon Abundance in 1993
and 2000, and Percentage of 2000 Catch Relevant to 1993 Catch, at Four
Stations in Croucher Creek.

Station #1 Station #2 Station #3 Station #4 Total
1993 395 1194 97 15 1701
2000 18 289 1 0 308
% 4.5% 24% 1% 0 18%
Station #1

The number of juvenile chinook salmon caught in the Phase 1l study 2000 at
Station #1 during the same sampling pericd totaled less than 5% of the 1993
study juvenile chinook salmon catch. In 1993, the first (1+) juvenile chinook
salmon were caught at Station #1 at the end of May, 47 juvenile chinook salmon
were caught on May 27, 1993. In comparison, the first (1+) juvenile chinook
salmon caught at Station #1 in 2000 was on June 6, 2000. It is possible that
some (1+) juvenile chinook salmon may have left Croucher Creek under ice prior
to June 6, 2000. The first (0+) juvenile chinook salmon were caught in a similar
time frame, on June 16, 1993 and June 13, 2000 however the numbers caught
were substantially less in 2000. Peak weekly catches in 1993 were 51 (0+)
juvenile chinook salmon compared to 3 (0+) juvenile chinook salmon in 2000.
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Station #2

The number of juvenile chinook salmon caught in the Phase Il study 2000 at
Station #2 during the same sampling period totaled 24% of the 1993 study
juvenile chinook salmon catch at Station #2. In 1993, the first (1+) juvenile
chinook salmon were caught at Station #2 in early May, 33 (1+) juvenile chinook
salmon were caught at Station #2 West on May 6, 1993. In comparison, the first
(1+) juvenile chinook salmon caught at Station #2 in 2000 was late May, and the
total abundance caught before June 20, 2000 was 8 juvenile chinook salmon.
The first (0+) juvenile chinook salmon were caught at Station #2 in a similar time
frame in 1993 and 2000, beginning in late June, however the numbers caught
were substantially less in 2000. Peak weekly catches at Station #2 in 1993 were
larger numbers though similar timing,126 (0+) juvenile chinook salmon on July
21, 1993, as compared to 54 (0+) juvenile chinook salmon on July 18, 2000. In
both 1993 and 2000, the weekly catch abundance declined steadily over August.

5.2 Characteristics of Juvenile Chinook Salmon Out-Migration

In the 1993 study, most of the (1+) juvenile chinook salmon left Croucher Creek
between May 27 and June 9, 1993. In the 1999 study, the out-migration of (1+)
juvenile chinook salmen did not begin until June 9 and continued in significant
numbers until July 9, 1999. The total duration of the out-migration in 1999 was
witnessed as both starting much later and lasting longer than in 1993. During the
Phase |l 2000 study, only 2 (1+) juvenile chinook salmon were caught at Station
#1, on June 6 and June 13, 2000. Some (1+) juvenile chinook salmon may have
left Croucher Creek under ice before June 6, 2000. This timing is comparable to
the 1993 study, but it is difficult to determine trends with the very low number of
(1+) juvenile chinook salmon caught in 2000 at Station #1.

On August 16, 1999, upstream sampling of Croucher Creek indicated that there
were still (1+) juvenile chinook salmon remaining in Croucher Creek. In the
Phase !l 2000 study, there is no evidence to support the hypothesis that (1+)
juvenile chinook salmon over-winter two winters in the rearing stream Croucher
Creek.

5.3 Characteristics of Juvenile Chinook Salmon In-Migration

In the 1993 study, the (0+) juveniie chinook salmon began to migrate in to
Croucher Creek on June 16 with peak numbers from June 30 to August 4, 1993.
There was a separation in the timing of in- and out-migration in the 1993 study,
most of the (1+) juvenile chinook salmon migrated out before the (0+) juvenile
chinook salmon migrated in to Croucher Creek. In the 1999 study, the timing of
in- and out-migration was different than in 1993. In 1999, there was an overlap
time for a month from June 15 to July 9, 1998, when the (1+) juvenile chinook
salmon were using this section of Croucher Creek to migrate out to the Yukon
River while the (0+) juvenile chinook salmon were simuitaneously migrating
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upstream to rear in Croucher Creek. Comparable to 1999 and 1993, the (0+)
juvenile chinook salmon began to migrate in to Croucher Creek during the
second week of June, 2000, with peak abundance in July at Station #1. There
was no significant overlap in the timing of (1+) juvenile chinook salmon out-
migration and (0+) juvenile chinook salmon in-migration, but the number of (1+)
juvenile chinook salmon caught in 2000 at Station #1 was very low and it is
dificult to draw conclusions.

Overali abundance of (0+) juvenile chinook salmon caught in 2000 was very low
compared to 1993, presumably because the overall adult salmon returns and
spawning of 1999 were so low.

5.4 Juvenile Chinook Salmon Utilization of Croucher Creek

The following section discusses the characteristics of (0+) juvenile chinook
salmon utilization of Croucher Creek as rearing habitat.

5.4.1 Size & Timing of In-migration

In 1993, the first (0+) juvenile chinook salmon migrating into Croucher Creek
were caught at Station #1 on June 16, 1993 with mean weight of 1.0 grams and
mean length 45mm. The first influx of (0+) juvenile chinook salmon started on
June 14, 1999 and June 13, 2000, with mean sizes of 0.8 grams and 43 mm for
both 1999 and 2000 (0+) juvenile chinook salmon, slightly smaller than in 1993.

It is possible that the late thaw conditions in 1999 and 2000, almost one month
later thaw compared to 1993, may have limited the food supply and warm water
available for the young-of-year. This would decrease the (0+) juvenile chinook
salmon growth potential in 2000 as compared to 1983. Also, because the
development of the egg and alevin is related to water temperature, it is likely that
the delayed spring in 2000 resulted in a delay in emergence of juvenile chinook
salmon. It is possible that the smaller population and reduced competition for
food and space of the 2000 young-of-year, due to low 1899 spawning rates,
enabled the 2000 (0+) juvenile chinook salmon to develop aimost as quickly as
those born in 1993 even with a more stressed environment.

In 1993, the last in-migrating (0+) juvenile chinook salmon were caught at Station
#1 on August 25 and had mean length of 65mm and weight 2.6 grams. The
number of (0+) juvenile chinook salmon caught in 2000 dwindled by late July,
though some were still caught until August 22, 2000. The size of the 2000 catch
at Station #1 were comparable to 1993, with larger late July and early August
mean lengths of 66-74 mm and mean weights of 2.8-4.4 grams. The condition
factors of (0+) juvenile chinook salmon migrating in to Croucher Creek in 1993
were on average similar (1.0-1.08) to those of the 2000 in-migration (1.0).
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The upstream reaches of Croucher Creek at Station #2 the (0+) juvenile chinook
salmon in 1993 increased in mean weekly size from 57 mm and 2.0 grams on
June 30, 1993, to 75 mm and 4.7 on August 25, 1993. For the same time period
(July 4 to August 29, 2000) (0+) juvenile chinook salmon caught at Station #2
Below Bridge in 2000 exhibited similar size ranges, mean lengths increased from
61 mm to 75 mm and the mean weights increased from 2.4 grams to 4.5 grams.
The (0+) juvenile chinook salmon caught at Station #2 Above Bridge in 2000,

- tended to be larger and fewer in number, between July 4 and August 29, 2000,
the weekly mean length increased from 67 mm to 87 mm and the mean weight
increased from 4.0 grams to 7.1 grams. Condition factors were consistently 1.0
for late July and August, 2000 at Station #2 Below Bridge, compared to Station
#2 Below Bridge in 2000 and Station #2 1993, which both averaged condition
factors between 0.9 and 1.1 fluctuating weekly.

5.4.2 Movement

The re-capture rate for juvenile chinook salmon tagged in Croucher Creek in the
Phase Il 2000 study was 12%. This suggests that the juvenile chinock salmon
were generally mobile in Croucher Creek during 2000. The first re-capture was
on July 18, 2000, a juvenile chinook salmon which had moved downstream 200
meters over the period of a week. The weekly percentage of re-captured juvenile
chinook salmon at Station #2 steadily increased in August, from 6% to 71% at
Station #2 Below Bridge and from 0% to 50% at Station #2 Above Bridge. All of
the juvenile chinook salmon re-captured at Station #2 in August had been tagged
originally and re-captured at the same location. However, since some had been
tagged 3 to 4 weeks before their re-capture date, it is likely that they had first
moved farther upstream and were using other sections of Croucher Creek for
rearing habitat and returning to the same location.

One juvenile chinook salmon tagged on July 18, 2000 at Station #2 Below Bridge
was caught downstream at Station #1 four weeks later on August 15, 2000,
possibly migrating out to the Yukon river.

Water levels in Croucher Creek were high in 2000 compared to the other field
seasons1993 and 1999, it is possible that this increased the ability of juvenile
chinook salmon to access o upstream reaches of Croucher Creek East and
West Forks. However, juvenile chinook salmon were still blocked from the far
upstream reaches of Station #3 and #4. It is also possible that faster flowing
water changes some of the behavioral patterns of the juvenile chinook salmon in
Croucher Creek in comparison to slower flow conditions. '
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5.5 Characteristics of Sculpin Utilization of Croucher Creek

In the Phase [ 2000 study, the total catch of sculpins was 89% of the sculpins
caught in 1993. The abundance of sculpins caught at Stations #1, #3 and #4 was
much lower in 2000 than 1993, however, at Station #2 the 2000 catch was
almost 3 times more than the 1993 sculpin catch (see figure **).

Figure 13, Comparison of Sculpin Abundance in 1993 and 2000, and
Percentage of 2000 Catch Relevant to 1993 Catch, at Four Stations in
Croucher Creek

Station #1 Station #2  Station#3  Station #4 Total
1993 28 22 8 16 74
2000 3 60 3 0 66
% 11% 273% 38% 0 89%

It was the intention of this study to investigate the characteristics of sculpin use
of Croucher Creek to provide information on the applicability of sculpins as
indicators of stream health. in order to be effective as an indicator species,
sculpins should remain in a localized area. Only 6% of the sculpins tagged in this
study were re-captured over the study period. One of the re-captured sculpins
had moved 300 meters upstream, from Station #1 on June 13, 2000 to Station
#2 Below Bridge one week later. The other three sculpins were re-captured at
the same location they were tagged, two of these were one week after being
tagged and the last was caught a month after being tagged. This information
suggests that slimy sculpins in the Croucher Creek Phase 11 2000 study were
more mobile than was anticipated and therefore may not be appropriate as an
indicator species. The high water year may have influenced sculpin behavior.

5.7 Summary

This report investigates the characteristics of juvenile chinook salmon and slimy
sculpin stream utilization in Croucher Creek. Juvenile chinook salmon and
sculpins were caught and tagged weekly at four stations in Croucher Creek
(sampling station locations in 2000 were comparable to the 1993 study).

The abundance of juvenile chinook salmon caught the Phase 1l 2000 study was
only 18% of the total 1993 catch. It is likely that the low adult chinook salmon
returns of 1999 have affected the spawning rates and decreased the abundance
of (0+) juvenile chinook salmon migrating in to Croucher Creek.

In comparison to the 1993 study on Croucher Creek, the timing of out-migration

of (14) juvenile chinook salmon at Station #1 in 2000 was later (starting instead
of finishing on June 6) and shorter in duration since only two (1+) juvenile
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chinook salmon were caught at Station #1 in 2000. In mid August 1999, tagged
(1+) juvenile chinook salmon remained in the upstream reaches of Croucher
Creek, however, the Phase |l 2000 study provided no evidence to support the
hypothesis that juvenile chinook salmon might over-winter two winters in
Croucher Creek.

Comparable to the 1993 and 1999 studies, (0+) juvenile chinook salmon began
to migrate into Croucher Creek during the second week of June 2000 and the
peak abundance was in July 2000. The size of the first influx (0+) juvenile
chinook salmon in 2000 were slightly smaller than in 1993. There was no overlap
in the timing of (1+) out-migration and (0+) in-migration at Station #1 in 2000, but
the abundance was very low with only 18 juvenile chinook salmon caught at
Station #1 over the course of the 2000 study, thus it is difficult to draw significant
conclusions.

From July 4 to August 29, 2000, (0+) juvenile chinook salmon caught at Station
#2 Below Bridge were similar in size to the 1993 study (mean lengths increased
from 61- 75 mm and the mean weights increased from 2.4 - 4.5 grams) while
those at Station #2 Above Bridge in 2000 tended to be larger and fewer in
number (mean length 67-87 mm and mean weight 4.0-7.1 grams).

The re-capture rate for juvenile chinook salmon tagged in Croucher Creek in the
Phase 11 2000 study was 12%. All of the juvenile chinook salmon re-captured at
Station #2 in August had been tagged originally and re-captured at the same
location. One juvenile chinook salmon tagged on July 18, 2000 at Station #2
Below Bridge was caught downstream at Station #1 four weeks later on August
15, 2000, possibly migrating out to the Yukon river. The low re-capture rate
suggests that juvenile chinook salmon were mobile in Croucher Creek
throughout the 2000 study, though perhaps returning to certain locations in
August.

Slimy sculpins were studied for their potential use as indicators of stream health
and were found to be more mobile than was anticipated. Only 6% of the sculpins
tagged in this study were re-captured over the study period, one had moved 300
meters upstream and the others were caught in the location where they had
been tagged. Due to the movement, slimy sculpins may not be appropriate for
use as an indicator species, but further investigation is required to determine if
they remain in the same creek.
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6.0 RECOMMENDATIONS

The Croucher Creek Phase Il 2000 study was inconclusive on the appropriate
use of slimy sculpins as indicator species because the mobility of the sculpins
was greater than had been anticipated. Future studies should include a focused
investigation into slimy sculpin population structure, distribution, and movement
in a few representative Yukon streams. Slimy sculpins may still be useful as
indicator species to monitor the year-round health of important juvenile chinook
salmon habitat, but their mobility patterns and characteristics of stream utilization
should be better understood.

There was a low rate of juvenile chinook salmon re-capture over the sampling
period of the Phase [l 2000 study. It is possible that the young-of-year move in
and out of streams like Croucher Creek. It would be of value to better determine
the conditions that contribute to timing of emergence. A future study could also
non-intrusively tag new emergents in spawning streams and sample nearby
streams to determine dispersement patterns. Another study could to tag young-
of-year migrating in to Croucher Creek and also to sample the adjacent streams
and the Yukon River to determine dispersement patterns from the non-natal
stream.

Further investigation into the influence of seasonally varied environmental
conditions (temperature, water flows, etc.) could be crucial for enhancing the
success of juvenile chinook salmon stocking programs by allowing better
prediction of appropriate timing for release of the juveniles. This could include a
reconnaissance of oxygen levels and ground water and surface stream flows
which may affect the survival of juveniles over-wintering in non-natal streams.
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Daily Record of Environmental Conditions
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Weekly Field Conditions On Croucher Creek From May 8, 2000 to August 29, 2000

TEMPERATURES (celsius)
AIR WATER WATER CLARITY WEATHER NOTES
DATE ST1|8T2|8ST3|ST4
8-May-00( 13.0 2.0 6.0(clear & slightly turbid  [sunny & warm St #1 & 3 still have ice cover, low water
levels
9-May-00| 10.5 1.5 4.0|clear & slightly turbid  Jsome cloud, no
: wind
15-May-| 9.0 3.5 clear & slightly turbid  |rain & hail enough open water @ St#3 for 2 G-traps
00y
16-May-| 11.0 40| 7.0 3.5|clear & increasing cloud & sun water temp. reading of 7 @ St# 3 is
00 turbidity unusual
24-May-{ 12.0 5.00 8.0 9.5|clear & turbid sun, no wind St#1-substrate thawed,ice shelves
00 remaining
29-May-| 11.5 7.0] 11.0| 11.5(clear & very turbid overcast, light rain  |flow & turbidity increasing as cr. nears
: 00 ' river
30-May-| 13.5| 9.0 8.0] 11.0| 11.5(clear & very turbid sun, no wind 2" dead shrew in trap @ St# 3
00
5-Jun-00| 18.0] 10.0f 11.0| 16.0} 17.0|clear & very turbid sun & cloud, no higher water levels @ St#1, ice shelves
' wind remaining
6-Jun-00| 20.0| 11.0[ 11.0| 15.0{ 16.0jclear & very turbid sun & cloud 14 slimly sculpin in 1 G-trap @ St# 2
12-Jun-00j 22.0| 12.0{ 11.0] 15.0| 17.0|clear & very turbid sun & cloud noticable flow and depth increase
13-Jun-00; 18.0| 12.0] 11.0{ 15.0| 16.0jclear & very turbid cloudy turbidity increases from St# 2 upstream
of bridge
19-Jun-00| . cloud & sun with higher water levels @ Si#1, ice shelves
_ wind shrinking
20-Jun-00{ 14.0{ 9.0 9.0{ 11.0| 11.0|clear & moderately overcast water temp. attributed to rain all weekend
turbid
26-Jun-00| 24.0| 14.0| 13.0| 18.0| 19.0[clear & slightly turbid  [sun & light rain
27-Jun-00| 20.0| 14.0] 13.0] 17.0| 18.0[clear & slightly turbid  |sunny & warm water depth @ St#1 still low




=

TEMPERATURES (celsius)
AIR WATER CLARITY WEATHER NOTES
DATE ST1|8ST2!8T3|5T4
3-Jul-00| 13.0| 11.0] 11.0| 15.0| 15.0iclear & very turbid overcast steady rain in recent days
4-Jul-00| 18.0] 12.0 11.0{ 16.0lclear & very turbid overcast noticable flow and depth increase
10-Jul-00| 16.5] 13.0{ 13.5| 16.0| 16.0|clear & turbid sun & cloud depth increase
11-Jul-00{ 18.01 12.0| 12.0| 16.0 17.0|clear & very turbid overcast chinook fry are abundant @ St# 2 above
& below
17-Jul-00| 13.0] 13.0] 13.0] 15.0| 15.0|clear & very turbid socked in/rained depth increase & fresh beaver cutting @
earlier St# 1
18-Jul-00| 19.0| 13.0; 13.0| 15.0| 15.0|clear & very turbid overcast very noticable depth increase
24-Jul-00| 19.0| 11.0] 12.0| 15.0| 14.0|clear & very turbid sun & cloud
25-Jul-00| 12.0| 11.0] 11.0] 13.0| 14.0|clear & very turbid rain mosquitos are having a feast
31-Jul-00| 15.5| 13.0{ 13.0| - 14.5] 14.5|clear & turbid increasing sun
1-Aug-00f 16.0| 6.0] 12.0| 14.0| 15.0|clear & very turbid sun, no wind
7-Aug-00| 16.0| 12.0| 12.0| 15.0| 15.0clear & very turbid sun & rain recent weather has been sunny with
scattered rain
8-Aug-00| 18.0| 12.0] 12.0{ 15.0] 15.0[clear & very turbid sun & cloud
14-Aug-00| 16.0{ 12.0{ 12.0] 13.0| 14.0[clear & very turbid sunny & warm rain during the last week
15-Aug-00| 14.0| 12.0| 12.0; 13.0] 14.0[clear & very turbid rain
21-Aug-00| 12.0 11.0| 11.0] 11.0 rain & sun
22-Aug-00| 9.0 10.0 9.0| 11.5| 12.0lclear & very turbid overcast creek is overflowing bank at St #1
29-Aug-00] 9.0 6.0 6.0l 9.0 9.0clear & very turbid sunny & clear frost last night
— = 0o g oo o4ty oo b3 o —
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APPENDIX B

Weekly Data for Juvenile Chinook Salmon Catch:

Abundance, Lengths (mm), Weights (grams) and
Condition Factors
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CROUCHER CREEK, 2000

STATION #1 -JUVENILE CHINOOK SALMON DATA

# DATE |LENGT |WEIGHT| CODE NOTES
H

1 6-Jun 84 7.5

1 13-Jun 78 5.0

2 13-Jun 43 0.8

1 27-Jun 58 1.2

1 4-Jul 63 2.6

2 4-Jul 60 2.3

3 4-Jul 61 2.8

1 18-Jul 61 2.5

2 18-Jul 52 1.9

1 25-Jul 68 2.8

2 25-Jul 60 2.3

3 25-Jul 70 3.2

1 1-Aug 67 3.1

2 1-Aug 65 2.8

1 8-Aug 75 4.1

1 15-Aug 64 2.7{*July 18 BB up
1. 22-Aug 70 7.3

2 22-Aug 78 4.5




CROUCHER CREEK , 2000
STATION #2 BELOW BRIDGE, LOWER POOL
JUVENILE CHINOOK SALMON DATA

# DATE | LENGTH | WEIGHT | CODE NOTES
1 30-May 82 6.9
1 27-Jun 70 2.6
2 27-Jun 55 1.7
3 27-Jun 60 2.3
4 27-Jun 62 2.1
5 27-Jun 55 1.8
6 27-Jun 67 2.9
7 27-Jun 58 2.2
8 27-Jun 60 2.1
9 27-Jun 57 1.7
10 27-Jun 56 1.7
11 27-Jun 57 1.7
12 27-Jun 62 2.2
13 27-Jun 63 2.7
14 27-Jun 59 2.1
15 27-Jun 58 1.9
16 27-Jun 55 1.7
17 27-Jun 58 2.0
18 27-Jun 60 2.0
1 4-Jul 57 1.7
2 4-Jul 59 2.3
3 4-Jul 67 3.4
4 4-Jul 63 2.8
5 4-Jul 54 1.7
6 4-Jul 58 2.1
7 4-Jul 66 2.8
8 4-Jul 62 2.4
9 4-Jul 69 3
10 4-Jul 64 2.6
11 4-Jul 56 2.3
12 4-Jul 55 1.6
13 4-Jul 65 24
14 4-Jul 61 2.1
1 11-Jul 63 25
2 11-Jul 70 4.2
3 11-Jul 63 2.3
4 11-Jul 60 2.2
5 11-Jul 62 2.3
6 11-dul 68 3.8
7 11-Jul 65 2
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Station #2 Below Bridge, Lower Trap, Continued

# DATE | LENGTH | WEIGHT | CODE NOTES
10 11-Jui 61 24
11 11-Jul 61 24
12 11-Jul 62 2.9
13 11-Jul 69 4
14 11-Jul 70 4.2
15 11-Jul 61 2.3
16 11-Jul 68 2.8
17 11-Jul 60 2.5
18 11-Jul 73 4.4
19 11-Jul 66 4.3
20 11-dul 61 2.3
21 11-Jul 59 1.6
22 11-dul 62 2
23 11-Jul 65 2
24 11-Jul 60 2.3
25 11-Jul 62 2.3
26 11-Jul 65 2.3
27 11-Jul 65 2.5
1 18-dul 75 4.7
2 18-Jul 56 1.5
3 18-Jul 65 2.9
4 18-Jul 67 2.5
5 18-Jul 73 - 3.9
6 18-Jul 55 2
7 18-Jul 68 3.4
3 18-Jul 64 2.3
9 18-Jul 77 47
10 18-Jul 62 2.3
11 18-Jul 60 2.3
12 18-Jul 58 2.1
13 18-Jul 60 2.1
14 18-Jul 59 1.8
15 18-Jul 69 3.2
16 18-Jul 61 2.1
17 18-Jul 59 2
18 18-Jul 61 2.1
19 18-Jul 60 2.2
20 18-Jul 60 2.2
21 18-Jul 62 2.5
22 18-Jul o7 1.7
1 25-Jul 69 3.4
2 25-Jul 71 3.7
3 25-Jul 67 3.2
4 25-Jul 67 2.9




Station #2 Below Bridge, Lower Trap, Continued

# DATE | LENGTH | WEIGHT | CODE NOTES
6 25-Jul 66 2.5
7 25-Jul 85 2.4
8 25-Jul 60 2.1
9 25-Jul 72 3.5
10 25-Jul 72 41
11 25-Jul 66 26
12 25-Jul 62 2.4
13 25-dul 70 3.2
14 25-Jul 66 2.8
15 25-Jul 63 26
16 25-Jul 59 2.3
17 25-Jul 59 1.8
18 25-Jul 62 24
19 25-Jul 61 2.4
1 1-Aug 64 25
2 1-Aug 85 6.4
3 1-Aug 69 3.2
4 1-Aug 66 27
5 1-Aug 68 3.1
6 1-Aug 74 - 41
7 1-Aug 67 2.9
8 1-Aug 62 2.5
9 1-Aug 64 2.4
10 1-Aug 70 3.4
11 1-Aug 62 2.2
12 1-Aug 65 2.7
13 1-Aug 72 3.8
14 1-Aug 60 2
15 1-Aug 62 2.5
11 8-Aug 69 3.3
2| 8-Aug 60 2.3
3| 8-Aug 73 4
4] 8-Aug 68 2.8
51  8-Aug 74 3.9
6| 8-Aug 70 3.4/*Aug1 BB low
7|  8-Aug 80 5.2[*July 18 BB low
8| 8-Aug 63 2.3[*Aug1 BB low
9] 8-Aug 83 6
10]  8-Aug 76 2.8
11 15-Aug 70 3.5
21 15-Aug 75 4.4
3| 15-Aug 81 4.8
4] 15-Aug 83 6.4

SRS S S [ SN AN A S SRR S S

-

[

| A

Lo

[
—

3

L=



R e T ,.1

Lo L2

VR R TR SR G SR TRt SR SIS S

T : [ E M o
[E— | I [

-

Station #2 Below Bridge, Lower Trap, Continued

# DATE | LENGTH | WEIGHT | CODE NOTES

6| 15-Aug 76 47
7| 15-Aug 75 4.3
8| 15-Aug 70 3.5[*Aug1 BB low
9 15-Aug 69 3.2

10| 15-Aug 64 2.5"Aug1 BB low
11 22-Aug 87 7.3
2| 22-Aug 89 7.3
3| 22-Aug 80 4.7 *Aug 14 BB low
1| 29-Aug 75 4.3[*Aug14 BB low
2] 29-Aug 73 3.9/*Aug 8 AB up




CROUCHER CREEK, 2000
STATION #2 BELOW BRIDGE, UPPER POOL.
JUVENILE CHINOOK SALMON DATA

# | DATE |LENGTH[WEIGHT | CODE NOTES
1 11-Jul 72 4.9
2 - | 11-Jul 62 2.3
3 11-Jul 70 4.9
4 11-Jul 70 4.6
5 11-Jul 68 2.9
6 11-Jul 65 2.5
7 11-Jul 69 4.5
8 11-Jul 72 4.9
9 11-Jul 64 2.2
10 11-Jul 72 4.9
11 11-Jul 62 2.6
12 11-Jul 70 4.4
13 11-Jul 68 4.2
14 11-Jul 64 2.8
15 11-Jul 62 28|
16 | 11-dul 75 46
17 11-Jul 73 4.1
18 11-Jul 72 4.7
1 18-Jul 68 37
2 18-Jul 68 3.4/%July11 -AB up
3 18-Jul .76 4.3
4 18-Jul 71 4.5
5 18-Jul 68 3.6
6 18-Jul 65 3.1
7 18-Jul 68 3.2
8 18-Jul 73 4.2
9 18-Jul 70 3.7
10 18-Jul 76 4.7
11 18-Jul 72 4
12 18-Jul 68 3.2
13 18-Jul 66 3.5
14 18-Jul 71 3.7
15 18-Jul 71 3.5
16 18-Jul 66 2.6
17 18-Jul 69 3.3
18 18-Jul 87 2.7
19 18-Jul 62 2.1
20 18-Jul 71 3.4
21 18-Jul 64 2.3
22 18-Jul 67 2.5
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STATION #2 BELOW BRIDGE, UPPER POOL, Continued

# DATE |LENGTH| WEIGHT | CODE NOTES

25 18-Jul 67 28
26 18-Jul 58 2.1
27 18-Jul 67 3
28 18-Jul 63| 2.3
11 25-Jul 63 25
2 25-Jul 71 3.4
3 25-Jul 77 4.9
4 25-Jul 66 3

5]  25-Jul 69 3.4|*July18 BB up
6| 25-Jul 79 5
1 1-Aug 74 4.1
2 1-Aug 76 4.4

3 1-Aug 71 4*July18 BB up
4 1-Aug 82 5.5
5 1-Aug 75 4.9
6 1-Aug 76 4.5
7 1-Aug 75 4.4
3 1-Aug 68 3.2
9 1-Aug 62 2.7
10 1-Aug 66 2.9
11 1-Aug 64 29
12 1-Aug 73 3.9
13 1-Aug 76 4.6
14 1-Aug 70 3.3

15 1-Aug 77 4.4|*July 11 BB up
16 1-Aug 75 4.2
1 8-Aug 70 3.7
2] 8-Aug 67 3.2
3| 8-Aug 68 3.5
4/ 8-Aug 79 5

5/ 8-Aug 75 4.1*Aug 1 BB up
6| 8-Aug 74 4.1
7| 8-Aug 68 3.3
8 8-Aug 77 4.9
9f 8-Aug 70 4
10| 8-Aug 75 4.5
1| 15-Aug 72 3.5
2[ 15-Aug 68 3
3| 15-Aug 69 3.2
4 15-Aug 68 3.3




STATION #2 BELOW BRIDGE, UPPER POOL, Continued

# DATE |LLENGTH|WEIGHT | CODE NOTES
6| 15-Aug 81 5[*Aug1BB up
71 15-Aug 74 3.5*Aug 8 BB up
8| 15-Aug 74 3.5
9 15-Aug 77 4.71*Aug1BB up
10| 15-Aug 84 5.5*Aug1 BB low
11| 15-Aug 79 5
12| 15-Aug 75 42
13| 15-Aug 87 6.6
11 22-Aug 78 7.5
2| 22-Aug 81 7.5*Aug 8 BB up
3| 22-Aug 78 4.5*Aug 1 BB up
4] 22-Aug 72 4.2|*Aug 14 BB up
5| 22-Aug 85 7.5**Aug 1BB low
&15 BB up
1| 28-Aug 68 3.3]*Aug 14 BB up
2| 29-Aug 76 4.5
3| 29-Aug 80 5.7[*Aug 1 BB up
4| 29-Aug 81 5.8
9 29-Aug 72 3.8|*Aug 8 BB up
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CROUCHER CREEK, 2000
STATION #2 ABOVE BRIDGE, UPPER TRAP
-JUVENILE CHINOOK SALMON

# DATE | LENGTH |WEIGHT| CODE NOTES
1 30-May 80 6.2

1 6-Jun 89 8.3

2 6-Jun 97 11.5

3 6-Jun 95 10.1

4 6-Jun 85 7.5

1 20-Jun 108 12.8

1 27-Jun 58 1.5

1 11-Jul 72 4.3

2 11-Jul 68 4.2

3 11-Jul 66 4.8

1 18-Jul 70 3.3

2 18-Jul 72 3.1

3 18-Jul 67 3.1

4 18-Jul 76 4.1

1 25-Jul 73 3.9

2 25-Jul 78 47

3 25-Jul 72 3.3

4 25-Jul 71 3.6

1 1-Aug 79 4.6

2 1-Aug 77 3.9

3 1-Aug 63 2.6

4 1-Aug 78 4.5

5 1-Aug 80 5.1

1 8-Aug 74 4.2

2 8-Aug 79 4.4|*Aug 1 AB up
3 8-Aug 85 6.7

4 8-Aug 73 4.21*Aug 1 AB up
1 15-Aug 78 4.9

2 15-Aug 94 8.5

3 15-Aug 78 5.2

4 15-Aug 75 4.7

5 15-Aug 78 4.9|*"Aug 1 AB up
6 15-Aug 85 7|*July25 AB up
7 15-Aug 81 6.2{*June19 AB up
8 15-Aug 75 3.8

9 15-Aug 81 6.5

1 22-Aug 76 4.1{*Aug 14AB up




CROUCHER CREEK, 2000
STATION #2 ABOVE BRIDGE, LOWER TRAP
JUVENILE CHINOOK SALMON DATA

# DATE LENGTH WEIGHT CODE NOTES
1 30-May 82 48
1 11-Jul 62 2.5
2 11-Jul 68 4.3
1 1-Aug 78 3.9
1 8-Aug 81 5.6
2 8-Aug 67 3 *Aug 1 AB up
3 8-Aug 7% 4.4
4 8-Aug 76 4.1
1 22-Aug 86 6.3
1 29-Aug 87 7.2
CROUCHER CREEK, 2000
STATION #3
JUVENILE CHINOOK SALMON DATA
# DATE LENGT WEIGHT CODE NOTES
H .
11 29-Aug 83| 6.1
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CROUCHER CREEK SCULPIN DATA, 2000

# DATE LENGTH WEIGHT CODE STATION
' CAUGHT
1 9-May 64 2.8 St #2-BB up
1 16-May 68 6.3 St #2-AB up
2 16-May 78 6.6 St #2-AB up
3 16-May 95 9.3 St #2- BB low
4 16-May 70 56 St #2- BB low
5 16-May 25 0.3 St #2- BB up
6 16-May 35 0.4 St #2- BB up
1 24-May 70 5.5 St #2- BB low
2 24-May 80 7.7 St #2- BB low
3 24-May 60 2.8 St #2- BB low
4 24-May 60 3.3 St #2- BB low
5 24-May 70 49 St #2- BB low
6 24-May 50 3.0 St #2- BB low
1 30-May 60 3.4 St #2-AB up
2 30-May 65 3.2 St #2-AB up
3 30-May 68 2.9 St #2-AB up
4 30-May 65 3.4 St #2-AB up
5 30-May 65 44 St #2-AB up
6 30-May 68 5.6 St #2-AB up
7 30-May 59 26 St #2-AB up
8 30-May 82 4.8 St #2-AB up
9 30-May 78 6.0 St #2- BB low
10 30-May 72 45 St #2- BB low
11 30-May 76 6.6 St #2- BB low
12 30-May 74 6.2 St #2- BB low
13 30-May 71 5.3 St #2- BB low
14 30-May 82 9.9 St #2- BB low
15 30-May 74 55 St #2- BB low
16 30-May 71 6.3 St #2- BB low
17 30-May 75 6.0 St #2- BB low
1 6-Jun 70 5.1 St #2- BB low
2 6-Jun 75 3.7 St #2- BB low
3 6-Jun 70 4.8 St #2- BB low
4 6-Jun 67 3.3 St #2- BB low
5 6-Jun 67 3.6 St #2- BB low
6 6-Jun 59 24 St #2- BB low
7 6-Jun 68 4.6 St #2- BB low
8 6-Jun 62 2.5 St #2- BB low
9 6-Jun 60 2.1 St #2- BB low




CROUCHER CREEK SCULPIN DATA, 2000- Continued

# DATE |LENGTH| WEIGHT CODE STATION
CAUGHT
10 6-Jun 61 2.5 St #2- BB low
11 6-Jun 50 1.3 St #2- BB low
12 6-Jun 68| 3.1 St #2- BB low
13 8-Jun 50 1.9 St #2- BB low
14 6-Jun 46 1.1 St #2- BB low
1 13-Jun 65 6.0 St #2- BB low
2 13-Jun 62 3.4 St#1
1 27-Jun 69 29 St #2-AB up
2 27-Jun 54 1.8 St #2-AB up
3 27-Jun 51 1.2 St #2-AB low
4 27-Jun 69 3.7[*june13-St1 |St#2- BB low
5 27-Jun 71 3.5 St#2- BB up
1 4-Jul 69 3.0[*june27-AB [St#2- AB up
up
2 4-Jul 50 1.1 _ St #2- BB low
3 4-Jul 81 6.5/*June13-BB |St#2- BB up
low
1 11-Jul 60 2.4 St#3
2 11-Jul 57 2.1 St#3
3 11-Jul 50 1.6 St#2- AB up
1 18-Jul 45 0.7 St#2- BB low
2 18-Jul 90 6.2 St#2- BB up
1 25-Jul 70 4.0*june27-AB |St#2- AB up
up
2 25-Jul 63 2.7 St#2- BB low
3 25-Jul 69 3.5 St#1
1 1-Aug 57 2.4 St#3
1] 15-Aug 58 2.8 St#2- AB low
2| 15-Aug 71 6.6 St#2- AB low
31 15-Aug 61 4.1 St#1
1 29-Aug 83 52 St#2- B+G55B

low
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