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ABSTRACT

Fall chum salmon, Oncorhynchus keta, mark-recapture studies were conducted for the ninth
consecutive year on the Tanana River and for the fifth year on the Kantishna River. In the
Tanana River, chum salmon were captured and tagged using a fish wheel located on the right
bank of the river, approximately 5-km upstream of the Kantishna River mouth, and recaptured in
a fish wheel located approximately 76 km upriver on the right bank. In the Kantishna River,
chum salmon were captured in a fish wheel on the left bank of the river, approximately 9-km
upstream of its confluence with the Tanana River, and recaptured in four fish wheels. Two fish
wheels were located approximately 113 km upstream in the Toklat River, and two fish wheels
were located 139 km upstream on the Kantishna River. These studies were conducted during
August and September 2003. The final (Bailey model) abundance estimates were 193,418 (SE =
9,976) and 87,359 (SE = 8,041) fall chum salmon for the Tanana and Kantishna Rivers
respectively.

KEY WORDS: Tanana River, Kantishna River, chum salmon, Oncorhynchus keta, mark­
recapture, fish wheel, abundance estimate.
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INTRODUCTION

The Yukon River drainage is the largest in Alaska (854,700 Ian2
), comprising nearly one-third

the area of the entire state. Five species of Pacific salmon return to the Yukon River and its
tributaries and are captured in subsistence, personal use, commercial, and sport fisheries. The
Tanana River is the largest tributary of the Yukon River. It flows northwest through a broad
alluvial valley for approximately 700 Ian to the Yukon River, draining an area of 115,250 km2

•

Chum salmon, Oncorhynchus keta, return to the Yukon River in genetically distinct summer and
fall runs (Seeb et al. 1995). Summer chum salmon enter the Yukon River in early May, and fall
chum salmon in mid-July. Fall chum salmon (chum) migration usually peaks mid-September in
the Tanana River and continues into early October. Spawning occurs from October through
November, predominantly in areas where upwelling ground water prevents freezing. Fall chum
are larger on average than summer chum, have higher oil content, and important for subsistence,
personal use, and commercial fisheries within the upper Yukon and Tanana Rivers.

The Tanana River drainage is a major producer of Yukon River fall chum and contributes to
various fisheries in the Yukon River. The 5-year (1996-2000) average total harvest of fall chum
in the Tanana River is approximately 21,000 fish, which is approximately 16% of the entire
average catch ofthe Yukon River drainage for those years (Vania et al. 2002).

The Alaska Department ofFish and Game (ADF&G) manages fisheries in the Alaska portion of
the Yukon River drainage. For management purposes, the drainage is divided into 13 districts
and subdistricts. The Tanana River (District 6) is divided into Subdistricts, 6-A, 6-B, and 6-C
and the area upstream of Subdistrict 6-C to the headwaters known as the upper Tanana River
(Figure 1). For the purpose of the Tanana tagging project, all areas upstream of Subdistrict 6-A
are considered to be upper Tanana River because the location of tagging projects with respect to
the major fall chum spawning grounds. Tanana River summer and fall chum are managed as
separate stocks based on average run timing and are divided into summer (before 16 August) and
fall seasons (after 16 August), although some overlap in migration does occur.

Subsistence and personal use fisheries occur within District 6 and are usually open for two 42­
hour periods per week, with the exception of the "Old Minto" area where subsistence fishing is
allowed five days a week. Commercial fishing occurs on the Tanana River in Subdistricts 6-B
and 6-C by emergency order up to 42-hours fishing per week (Subdistrict 6-A is limited to one
24 hour period per week). The Tanana River commercial guideline harvest range is 2,750 to
20,500 fall chum, but harvest level may be exceeded if assessment of run size indicates both
escapement goals and subsistence needs will be met. In 2003, commercial fishing was permitted
because a strong return of fall chum.

Aside from information provided by this project, management decisions for the Tanana River are
partially based on catch-per-unit-effort (CPUE) data from department-contracted ''test'' fish
wheels (wheels) and historical fishery data. Information obtained from these sources are used
inseason to assess run strength. However, these data have limitations, and managers are unable
to use them to assess total run strength. Although test wheels are operated at the same
approximate location each year, conditions at a given location may change annually in relation to
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water level, current and the channel. Consequently fish wheels are susceptible to variation in
efficiency, both in season and between years. These factors are known to fluctuate widely in the
Tanana River, which reduces the reliability of test wheel data for making inseason management
decisions.

Fishery managers rely on aerial and ground surveys to assess the escapement into select fall
chum spawning areas within the Tanana River drainage. However like test wheel CPUE data,
aerial and ground survey data (aerial surveys in particular) have limited use inseason and when
comparing between years. The Alaska Department of Fish and Game established biological
escapement goal of 15,000 to 33,000 in the Toklat River, a tributary of the Kantishna River;
6,000 to 13,000 in the Delta River, a tributary of the Tanana River; and 61,000 to 136,000 for the
entire Tanana River (Eggers 2001). Ground surveys are conducted on spawning grounds in each
of these rivers to estimate salmon escapement. Because of its importance as a fall chum
spawning tributary (Barton 1997), a sonar project using Bendix equipment was operated in the
Toklat River from 1994 to 1996. However, prior to 1995 no project existed to estimate fall chum
abundance in the mainstem Tanana River. A main river sonar project located at river mile 123
near the village ofPilot Station estimates passage of all salmon species in the lower Yukon River
(McIntosh in prep). Additional projects estimate spawning escapement of fall chum in the upper
Yukon River tributaries, including the Chandalar, Sheenjek, and Fishing Branch Rivers and the
upper Yukon River (ITC 2004).

In 1996, the U.S. Fish and Wildlife Service (USFWS) began a mark-recapture project at Rampart
Rapids on the Yukon River, 58 km upriver of the Tanana-Yukon River confluence, to estimate
abundance of fall chum in the Yukon River drainage upstream of the village of Rampart
(Underwood et al. 2000). Although this project provides an inseason estimate of Yukon River
fall chum run strength, it may not accurately reflect the strength of the Tanana River run element
because of differences in run strength and run timing between Tanana and non-Tanana stocks.
Consequently, an inseason estimate of run strength for the Tanana River has proven to be useful
for management.

The Kantishna River drainage contains a major fall chum stock that spawns in the Toklat River
tributary. In 1999 the scope of the project was expanded through the Western Alaska Salmon
Fisheries Disaster Mitigation Research Plan (WADG) to estimate the abundance of both upper
Tanana and Kantishna River fall chum. In addition to one tagging and one recovery wheel
operated in the mainstem Tanana River, one tagging wheel was operated in the lower Kantishna
River, and two recovery wheels were operated in the Toklat River (Cleary and Bromaghin 2001).
In 1999, there was a large disparity between the Kantishna River fall chum abundance estimate
and the upper Toklat River expanded ground survey estimate. This disparity led to an
assumption a larger proportion of chum migrated to the upper Kantishna River (Le., upstream of
the Toklat River) than was previously thought. To understand the relative abundance and timing
of upper Kantishna River fall chum stocks and to satisfy the closed population premise of the
study, an additional recovery wheel has operated in the upper Kantishna River since 2000
(Cleary and Hamazaki 2002).

Objectives for the 2003 season were to: Provide management staff with both inseason and
postseason abundance estimates of fall chum in the Tanana (above the mouth of the Kantishna
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River) and Kantishna Rivers, estimate migration rates for fall chum, count tagged and untagged
fall churn using video methods at the Tanana recovery wheel, and estimate run timing of fall
chum to the Delta, Toklat, and Kantishna Rivers.

METHODS

Sampling

In 2003, one tagging wheel and one recovery wheel were operated in the Tanana River. One
tagging wheel was operated in the Kantishna River, two recovery wheels were operated in the
Toklat River, and two recovery wheels (one new in 2003) were operated in the upper Kantishna
River. The Bailey population model (Bailey 1951) was used to generate abundance estimates for
the Tanana and Kantishna Rivers.

In the Tanana River, one tagging wheel was located 9 km upstream of the Kantishna River
mouth, and a recovery wheel was located 76 Ian upstream of the tagging sites and downstream
from the Nenana River (Figure 2). These two locations were selected because of the absence of
main tributaries between the two sites, with the exception of the Tolovana River in the Tanana
drainage. This satisfies a 'closed population' (Le., no immigration, emigration, mortality)
assumption, the key assumption of this mark-recapture study.

The Toklat River, a tributary to the Kantishna River, ends on the Kantishna River 58 Ian
upstream of the tagging site. Because fall chum spawn in the Toklat River and in streams in the
upper Kantishna River drainage, tag recovery wheels were located in both the Toklat and upper
Kantishna Rivers. The Toklat River recovery site is located 113 Ian upstream of the Kantishna
River tagging wheel where two tag recovery wheels were operated on both banks of the river. In
the upper Kantishna River, two recovery wheels (one new in 2003) were operated 139 Ian
upstream of the Kantishna River tagging wheel on both banks of the river. By operating
recovery wheels in each tributary, the closed population assumption was satisfied.

Tag Deployment

The Tanana and Kantishna River tagging wheels are owned and operated by private contractors.
In the Tanana River, the wheel was positioned on the right bank at approximately 8 km upstream
from the mouth of the Kantishna River and within 100 meters of the 1995-2002 location (Figure
2). This site has a fairly stable river channel that provides a relatively consistent location for
wheel operation. In the Kantishna River, a tag deployment wheel funded by the Bering Sea
Fishermen's Association (BSFA), was positioned on the left bank at approximately 9 Ian above
the mouth of the river. Both tagging wheels were equipped with baskets that measured 2.5-3 m
in width with a dip capacity of approximately 4 m, and live boxes that measured 2.4 x 1.2 x 0.6
m (length, width, depth) and were constructed of spruce poles and one-half inch plywood and
submerged on the offshore side of the wheel. Fish leads ranging from 2 to 5 meters in length
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were installed shoreward as needed, depending on the distance of the wheel from the riverbank.
Contractors examined their respective wheels at least once a day to determine operating
efficiency, to check for damage such as holes in the baskets or live-box, and to remove any
accumulated debris. To maximize operating efficiency, the wheels were adjusted by moving the
wheel laterally, raising or lowering the axle to allow baskets to turn close to the bottom,
lengthening or shortening onshore fish leads, and adding or removing basket paddle boards to
accommodate changes in water velocity.

Unless interrupted by debris accumulation, repairs, adjustments or relocation, the two tag
deployment wheels were operated 24 hours per day. However, large catches in 2003 caused
reduced hours of operation for each tag deployment wheel because the crew was unable to
process all the catch. Tagging wheels operated from 16 August until 27 September on the
Tanana River and from 16 August to 24 September on the Kantishna River. At each location a
daily 12-hour tag deployment schedule was maintained from 08:00 to 20:00. A 24-hour tagging­
day was designated as 08:00 to 08:00 the following day. The sampling crew checked the live­
box at each wheel in approximate 4-hour intervals (07:30, 12:00, 16:00 and 19:30) or more often
depending on catch. Using a dip net, all chum in the live-box were individually transferred to a
sampling tub. Fish were tagged with a 30 em, hollow core, individually numbered spaghetti tag
(Floy Tag and Manufacturing Inc., Seattle, WAi inserted with a 16 cm applicator needle into the
dorsal musculature behind the dorsal fin and secured with an overhand knot tied close to the
body. The adipose fin was removed as a secondary mark. Data recorded were: length, measured
from mid-eye to fork-of-tail to the nearest five cm; sex, determined by external physical
appearance; condition, determined by external physical aberrations subjectively judged as having
the potential to affect survival or migration; and exterior color, graded by light or dark and used
as an indicator of maturity. Because of the possible effect on the abundance estimate, chum
subjectively judged to have severe wounds (bleeding, gashes, head injuries, fungus, etc.) were
not tagged. Fish caught between 08:00 and 20:00 were categorized as day-fish, while fish caught
between 20:00 and 08:00, tagged in the morning and heldin the live-box for up to 12 hours were
categorized as night-fish. Total handling time per fish was approximately one minute, not
including capture in the fish wheel and holding in the live box. All Chinook salmon, 0.
tshawytsha, and coho salmon, 0. kisutch, were enumerated by sex and released, while other
species were identified, enumerated, and released.

To monitor wheel efficiency, wheel revolutions occurring over IS-minute intervals were
recorded daily. In addition, meteorological data, water and level (on the Kantishna and Tanana
Rivers) were recorded once a day. Water temperatures were recorded using Tidbit (Onset Inc.)
data loggers at the Tanana and Kantishna tag deployment and Toklat and Tanana recovery wheel
sites. These data were downloaded in the ADF&G Fairbanks office after loggers were retrieved
at the end of the field season. Tagging data were recorded in the field using an Allegro CE
handheld field computer that was downloaded daily into an Access database. A data summary
query for the previous 24-hour tagging day was reported daily to the ADF&G Fairbanks office
via cellular or satellite telephone.

Mention oftrade names does not constitute endorsement by ADF&G.
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Tag Recovery

Recovery wheels in the upper Tanana and upper Kantishna Rivers were owned and operated by
private contractors, while the Toklat River recovery wheels were operated by ADF&G. In the
upper Tanana River, one wheel was positioned on the right bank approximately 76 Ian upstream
from the tagging wheel. The Tanana River recovery wheel also served as an ADF&G
management test wheel and was operated during both the summer and fall chum migrations.
Two wheels were positioned on each bank of the Toklat River 113 Ian upstream, and two wheels
(one new in 2003) were located on each bank of the Kantishna River 139 Ian upstream of the
tagging site (Figure 2). Design, size and construction materials used in the recovery wheels and
live-boxes were similar to those of the tag deployment wheels, except the wheels on the Toklat
River had rafts made ofplastic foam-filled floats.

As an additional aspect of the mark-recapture study, a video monitoring system (Fliris 2001 and
Zuray 2002) was operated on the Tanana River recovery wheel to examine the feasibility of
operating a video at this location. Salmon captured in the wheel were viewed on video for the
presence or absence of spaghetti tags, and other species were enumerated as they pass through
the view of the camera. For verification, fish were dipped from the live box (when catches were
low) and compared to data generated by the video system. When catch rates were too high, a
door in the live box was opened so fish could escape immediately after being counted by the
video.

Like tag deployment wheels, recovery wheels were inspected daily and adjusted as necessary.
All chum were enumerated by sex and released. The color and identification numbers of all
recaptured tags were recorded at the Toklat and Kantishna River recovery wheels. At the Tanana
recovery wheel only 9.3% of tag numbers were recorded because of video methods. All chum
not bearing tags were examined for the secondary mark, an adipose fin clip. All chinook and
coho salmon were enumerated by sex, while other species were enumerated daily. The ADF&G
office in Fairbanks was contacted daily via satellite or cellular telephone to report summary data
for the previous 24-hour catch. ADF&G personnel recovered tags on the Toklat and Delta
Rivers and on BluffCabin Slough.

Dllta Analysis

Abundance Estimation

Tag deployment and tag recovery data were entered daily into an Access database and made
available in an Excel spreadsheet in the Fairbanks office. Daily inseason abundance estimates
were provided to management staffonce the coefficient of variance was less than 0.30. Inseason
estimates were considered preliminary because assumption testing occurs postseason.

Bailey's modified Peterson estimate (1) and variance (2) were employed to estimate the total fall
chum run size for the Tanana and Kantishna Rivers.
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Bailey's estimation equation is:

N= (C+IXM)
R+l

Where:

N = Total run estimate.

M = The number of fish tagged and released at the tagging wheels.

C = The number of fish caught at the recovery wheels.

R = The number of tagged fish recaptured at the recovery wheels.

Migration Rate

Migration rate between the tagging and recovery fish wheels was calculated as:

A RD
M=­

D

Where:

RD = Distance between tagging wheel and recovery wheel (s).

D = Number ofdays travel time between the tag and recovery wheels.

Statistical Tests

(1)

(2)

(3)

Bailey's closed population model requires the following assumptions: no immigration,
emigration or mortality between the tagging and recovery sites, all marked fish mix compl~ely

with unmarked fish; and all fish have an equal probability of recapture. While mortality induced
by tagging and handling is incalculable, a mortality rate of 5% has been used in all years of this
study. This number is derived from a radio-tag study (Barton 1992). However delayed mortality
rate may vary depending on various factors such sex, energy reserves, handling time and water
temperature.

Chi-square tests were used to explore the assumption that tagged fish are mixed with untagged
fish. These tests were; equal migration rate from tag deployment to recapture sites between day
fish and night fish; equal recapture rate (marked-unmarked ratio) among recovery wheels,
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(between left and right bank wheels, between the Toklat and Kantishna River recovery sites) and
equal recapture rate over time.

Stock Timing

ADF&G personnel conducted ground surveys of the Delta and Toklat Rivers. Escapement
counts consisted of the number of live and dead chum and coho salmon. On the Delta River,
nine replicate surveys were conducted from 3 October through 4 December. On the Toklat
River, one survey was conducted of the fall chum spawning area on 23 and 24 October. ADF&G
personnel conducted one ground survey on 15 November Gust past peak spawning activity) on
Bluff Cabin Slough on the Tanana River. When possible, tags were retrieved at these locations.

RESULTS

Sampling

Tag Deployment

Tagging wheels operated from 16 August until 27 September on the Tanana River and from 16
August to 24 September on the Kantisbna River. At the Tanana River tagging wheel, a total of
5,377 fall chum were tagged of which 2,969 were males and 2,408 were females (Appendix A).
The peak chum CPUE of 30.7 fish/bour occurred on 7 September on the Tanana River (Figure 3,
above). A total of 1,055 chum were not tagged due to death in the live-box, escape during
tagging procedures, released during high catch rates, or because of injuries that might affect
swimming ability. At the Kantisbna River tagging wheel, 3,929 chum were tagged (Appendix
B) of which 2,470 were males and 1,458 were females. The peak chum catch of 20.8 fish/bour
OCCUlTed on 13 September (Figure 3, below). A total of 665 fall chum were not tagged for the
same reasons as above. Fishing hours were reduced on 4 through 18 September on the Tanana
River and 11 through 16 September on the Kantisbna River. This was due to a large volume of
fall chum and coho salmon captured in each wheel, which the crew could not process in a
reasonable amount of time.

Tag Recovery

On the Tanana River, the recovery wheel began operation on 16 August and continued through
30 September. On the Toklat River, recovery wheel operations began on 16 and 22 August and
ended on September 30 and 29 on the left and right bank respectively. On the Upper Kantishna
River, recovery wheels operated from 16 August and ended on 10 October. At the Tanana River
recovery wheel, a total of 13,820 chum were captured primarily on digital video enumerated by
sex, and examined for tags or a secondary mark. A total of 364 were tagged 34 of which were
identified with a tag number during dip to video comparisons (Appendix C). The peak chum
CPUE of 42.3 fish/hour occurred on 9 September at the Tanana River recovery site (Figure 3,
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above). In the Toklat River recovery wheels, 1,899 chum were examined of which 85 were
tagged (Appendix D). In the upper Kantishna River recovery wheels, 825 chum were examined
ofwhich 26 were tagged (Appendix E). The total number of tags recovered, including public tag
recoveries, is listed in Table 1.

Coho salmon represented a significant portion of total catch at all fish wheels. Coho CPUE was
highest at the Tanana River tag recovery wheel (88.3 fish/hour) and occurred on 16 September
(Appendix F).

Data Analysis

Abundance Estimate

At each tag deployment site fish were released untagged during high catch events.
Consequently, the Darroch model (Darroch 1961), which stratifies tag deployment and recovery
events through time, appeared to be an appropriate model for each data set. However, on the
Kantishna River a small number of tags recovered in early season strata resulted in an inaccurate
(biased high) Darroch model point estimate. On the Tanana River, video methods used to view
most of the recovered tags. This provided insufficient tag and recovery data (fewer tag numbers)
required for the Darroch model. Therefore both inseason and postseason abundance estimates
for the Tanana and Kantishna Rivers were generated using the Bailey model. The final
abundance estimates of fall chum salmon were 193,418 (SE 9,976) for the Tanana River and
87,359 (SE 8,041) for the Kantishna River (Tables 2 and 3, Figure 4 above).

Migration Rate

Migration rates for fall chum tagged in the Tanana River were greater for day-tagged fish (day
tagged 27 km/day n = 21, night tagged 21 km/day, n = 13). Toklat River fall chum migration
rates were similar for day and night fish (day tagged 16 km/day n = 54, night tagged 15 km/day,
n = 31) (Table 4).

Statistical Tests

Chi-square tests indicated no significant difference in recapture rates (tagged vs. total catch)
between left and right bank wheels on the Toklat River (left = 0.05, right = 0.04, Chi-square
0.172, df 1, P = 0.70), for day and night tagged fish on the Tanana River (day = 0.005, night =
0.007, Chi-square 0.444, df=l, P = 0.505), or for day and night tagged fish on the Toklat River
(day = 0.02, night = 0.02, Chi-square 0.00391, df =1, P = 0.090). In addition, no significant
difference was detected in recapture rates between the Toklat and Kantishna River recapture sites
(Toklat = 0.04, Kantishna= 0.03, Chi-square 2.069, df=l, P = 0.150). Recapture rates did vary
over time (1 D-day periods) on the Toklat River, but were not significantly different (Chi-sq1W'e
4.720, df =3, P = 0.194). On the other hand, recapture rates were significantly different over
time on the Tanana River (Chi-square 12.161, df=3, P = 0.007).
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Stock Timing

Thirty-one tags were recovered during surveys of spawning grounds in the Delta River
conducted between 3 October and 17 November 2003. The median tag deployment date for
these fish was 3 September and tagging dates ranged from 20 August through 22 September.
Median tag deployment date for tags recovered at the Toklat River tag recovery fish wheel was
11 September, and tag deployment dates ranged from 18 August to 23 September. Median tag
deployment dates for tags recovered at the Toklat Springs was 5 September and tag dates ranged
from 23 August to 18 September.

DISCUSSION

The 2003 Tanana River abundance estimate of 193,1418 fall chum was the strongest run on the
Tanana River since 1995. (Table 5, Figure 4 below). The Yukon River fall chum run strength
was also the best since 1995 as indicated by the 2003 preliminary estimate of 930,452 fall chum
at Pilot Station sonar (McIntosh In prep). Other evidence of a strong fall chum run was provided
by the ADF&G test wheel located on the left bank of the Yukon River near the village of
Tanana. This wheel captured 10,434 fall chum which is approximately 29% above the 1994­
2002 average catch. Exceptional run strength in the Tanana River in 2003 included the Delta
River escapement estimate of approximately 22,582 fall chum (calculated from area-under-the­
curve replicate foot survey counts), which was well above the biological escapement goal of
6,000 to 13,000 (Borba, personal communication).

Migration rates for fish tagged in the Tanana River were greater for day-tagged fish (day tagged=
27 km/day n = 21, night tagged 22 km/day, n = 13) although this may have been due to sample
size rather than a holding effect. Conversely, decreased migration rates in the Kantishna
drainage compared to previous years, may have been due to holding since live box densities were
greater than in all previous years. It is possible that stress from tagging caused reduced migration
rates given that tagging has been documented to reduce metabolic energy (Cleary and Margraf In
prep). However, water levels were higher than prior years in the Tanana River drainage, and this
may have reduced migration rate in the Kantishna River. (Table 4, Figure 5, above). It is
unknown why there was a significant difference in recapture rates over time on the Tanana River
however this is likely due to variations in fish wheel efficiency through changes in water level.

The 2003 Kantishna River abundance estimate is the largest since this phase of the mark­
recapture project began. However, the Toklat Springs escapement estimate is 21,492 fall chum
as calculated from foot survey count time-density curves (Borba personal communication).
Although this estimate is below the minimum escapement objective of 33,000 fish (BOF
regulation 5AAC 01.248), it is within the established biological escapement goal range of 15,000
to 33,000 fall chum (Eggers 2001). Nevertheless, the Toklat Springs estimate is far less than
expected given the Kantishna River abundance estimate of 87,359 fall chum. Conceivably the
Kantishna River abundance estimate could be biased high because of low tag recovery rates or
the difference may be due to timing of foot surveys at the Toklat Springs. For instance,
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carcasses may have been washed out, fish may not have arrived on the spawning grounds or they
may be holding below spawning areas due to frazil ice and/or high water. Alternatively, the
abundance estimate may be affected by reduced tag recoveries rates at the Toklat wheels. This
may have occurred because of recent modifications (plastic foam filled rafts), which cause the
wheels to float higher in the water and reduce basket dip capacity. In addition, high water events
this season may have reduced fish wheel efficiency.

RECOMMENDATIONS

Approximately 42,000 fish were counted through the Tanana tag recovery wheel during the fall
season alone, 99% of which were chum and coho salmon (Appendices C and F). This is
unprecedented since the inception of the project. Video methods were vital for accurate
enumeration ofall species this season. Had digital video counting methods not been in place, the
Tanana recovery wheel would have ceased operation to avoid mortalities during both summer
and fall seasons. As a consequence of the digital video equipment, there was little mortality in
2003 even with record catches of fall chum and coho salmon. To provide accurate inseason
mark-recapture and CPUE data and reduce stress on fish, digital video counting is essential, and
its funding should be continued.

Tanana River recapture rates were not uniform over time and tags were not deployed in
proportion to run strength due to large catch. For these reasons, a model that stratifies thrGugh
time (Darroch) was more suitable for this data set. However, because of the reasons s~ted

above, the Bailey model was used post season for the Tanana River abundance estimate. In
2004, tag color will be changed every two weeks for post season stratification and will provide a
more accurate abundance estimate.

This was the first year water temperatures were collected at all (except the upper Kantishna
River site) tag and recovery wheel sites for the TananalKantishna mark-recapture project (Figure
5 below, Appendices G and H). Given the growing concern over increased Yukon River
drainage water temperatures and its possible negative effect on salmon physiology, water
temperature data collection efforts should continue so ADF&G can document inseason and
between year changes. This is important given increased water temperature has been
documented to affect other fish species. For example, in Atlantic salmon ova quality was
significantly reduced (King and Pankhurst 2000) and plasma chloride levels in smolts increased
(Handeland et al. 2000) through elevated water temperature.
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Table 1.Tags recovered by location from fall chum salmon tagged in the Tanana and
Kantishna Rivers, 2003.

Recapture Location

Bluff Cabin Slough a

Delta River a

Toklat Springs a

Tanana River recovery wheel be

Toklat River recovery wheels C

Kantishna River recovery wheels C

Public tag recoveries d.

Number ofTags

14
31
89

364
85
26
138

Total 747

a Tags recovered from foot surveys.

b 325 of these tags were viewed on video only.

C Includes tags recaptured after 9/29 not used in the abundance estimate.

d. Tags recovered from subsistence catches.
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Table 2. Daily and cumulative catch statistics and Bailey abundance estimates of fall churn
salmon in the Tanana River, 2003. a

Adjusted Examined 95% Confidence Bounds Standard
Date (Releases) For Tags Recaptures Abundance Lower Upper Error CV

8/16 45 12 0
8/17 89 24 0
8/18 133 61 0
8/19 154 135 2
8/20 181 235 5
8/21 200 358 8
8/22 223 483 9
8/23 236 585 10
8/24 323 699 11
8/25 386 840 12
8/26 422 957 13
8/27 599 1,172 17
8/28 713 1,376 23 40,908 25,012 56,804 8,110 0.2a
8/29 822 1,662 25 52,576 32,900 72,252 10,039 0.19
8/30 892 1,920 29 57,118 37,169 77,067 10,178 0.18
8/31 935 2,172 33 59,758 40,116 79,400 10,022 0.17
9/1 1,072 2,392 40 62,568 43,808 81,328 9,571 0.15
9/2 1,240 2,532 42 73,045 51,646 94,444 10,918 0.15
9/3 1,566 2,630 44 91,559 65,327 117,791 13,384 0.15
9/4 1,699 2,668 44 100,770 71,896 129,644 14,732 0.15
9/5 1,947 2,811 46 116,489 83,811 149,167 16,673 0.14
9/6 2,213 3,241 58 121,602 91,114 152,090 15,555 0.13
9/7 2,426 3,919 92 102,257 81,832 122,682 10,421 0.10
9/8 2,668 4,808 117 108,732 89,437 128,027 9,844 0.09
9/9 2,860 5,822 148 111,770 94,113 129,427 9,008 0.08

9/10 3,087 6,706 170 121,079 103,216 138,942 9,114 0.08
9/11 3,261 7,426 186 129,516 111,237 147,795 9,326 0.07
9/12 3,403 8,279 208 134,817 116,814 152,820 9,185 0.07
9/13 3,544 8,923 215 146,420 127,176 165,664 9,819 0.07
9/14 3,689 9,522 218 160,413 139,461 181,365 10,690 0.07
9/15 3,836 9,985 226 168,750 147,096 190,404 11,048 0.07
9/16 3,969 10,420 232 177,515 155,026 200,004 11,474 0.06
9/17 4,048 10,733 241 179,551 157,231 201,871 11,388 0.06
9/18 4,187 11,117 255 181,840 159,865 203,815 11,212 0.06
9/19 4,328 11,469 259 190,931 168,031 213,831 11,684 0.06
9/20 4,475 11,704 267 195,447 172,359 218,535 11,779 0.06
9/21 4,596 11,904 278 196,112 173,412 218,812 11,582 0.06
9/22 4,705 12,108 291 195,112 173,042 217,182 11,260 0.06
9/23 4,783 12,451 301 197,212 175,277 219,147 11,191 0.06
9/24 4,873 12,597 311 196,763 175,236 218,290 10,983 0.06
9/25 4,970 12,831 320 198,676 177,248 220,104 10,932 0.06
9/26 5,053 13,094 329 200,512 179,184 221,840 10,881 0.05
9/27 5,108 13,416 346 197,504 177,023 217,985 10,450 0.05
9/28 5,108 13,484 352 195,131 175,071 215,191 10,234 0.05
9/29 5,108 13,677 361 193,003 173,413 212,593 9,995 0.05
9/30 5,108 13,820 364 193,418 173,866 212,970 9,976 0.05

I The number of tags deployed was adjusted by 5% for mortality.
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Table 3. Daily and cumulative catch statistics and Bailey abundance estimates of fall chum
salmon in the Kantishna River, 2003. a

Adjusted Examined 95% Confidence Bounds Standard
Date (Releases) For Tags Recaptures Abundance Lower Upper Error CV

8/16 4 0 0
8/17 10 4 0
8/18 32 0 0
8/19 45 0 0
8/20 54 8 0
8/21 62 11 0
8/22 79 17 0
8/23 88 25 0
8/24 112 35 0
8/25 141 43 0
8/26 231 51 0
8/27 320 68 0
8/28 450 83 0
8/29 537 104 0
8/30 626 130 1
8/31 699 169 1
9/1 795 195 1
9/2 875 216 3
9/3 1,004 227 3 57,228 7,507 106,949 25,368 0.44
9/4 1,085 239 3 65,100 8,515 121,685 28,870 0.44
9/5 1,205 255 3 77,120 10,052 144,188 34,219 0.44
9/6 1,333 286 4 76,514 15,826 137,202 30,963 0.40
9n 1,504 317 6 68,325 21,502 115,148 23,889 0.35
9/8 1,778 393 7 87,567 30,941 144,193 28,891 0.33
9/9 1,891 483 11 76,270 35,326 117,214 20,890 0.27

9/10 2,186 584 20 60,896 35,910 85,882 12,748 0.21
9/11 2,309 672 22 67,563 40,998 94,128 13,554 0.20
9/12 2,473 736 24 72,904 45,360 100,448 14,053 0.19
9/13 2,612 766 24 80,136 49,839 110,433 15,458 0.19
9/14 2,759 818 28 77,918 50,534 105,302 13,972 0.18
9/15 2,904 928 33 79,348 53,546 105,150 13,164 0.17
9/16 3,028 1,103 42 77,742 55,222 100,262 11,490 0.15
9/17 3,110 1,217 46 80,595 58,239 102,951 11,406 0.14
9/18 3,232 1,301 50 82,511 60,528 104,494 11,216 0.14
9/19 3,378 1,399 53 87,578 64,883 110,273 11,579 0.13
9/20 3,495 1,488 58 88,204 66,332 110,076 11,159 0.13
9/21 3,554 1,620 61 92,920 70,418 115,422 11,481 0.12
9/22 3,598 1,745 67 92,384 71,014 113,754 10,903 0.12
9/23 3,693 1,859 75 90,381 70,610 110,152 10,087 0.11
9/24 3,733 1,943 80 89,592 70,608 108,576 9,685 0.11
9/25 3,733 2,034 84 89,372 70,882 107,862 9,434 0.11
9/26 3,733 2,109 89 87,518 69,924 105,112 8,977 0.10
9/27 3,733 2,258 94 88,767 71,387 106,147 8,867 0.10
9/28 3,733 2,389 100 88,335 71,558 105,112 8,560 0.10
9/29 3,733 2,514 108 86,133 70,389 101,877 8,033 0.09
9/30 3,733 2,584 110 86,935 71,184 102,686 8,036 0.09
10/1 3,733 2,598 111 86,626 71,002 102,250 7,972 0.09
10/2 3,733 2,620 111 87,359 71,600 103,118 8,041 0.09

a The number of tags deployed was adjusted by 5% for mortality.
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Table 4. Estimated migration rates (km/day) for day and night
caught fall chum salmon in the Tanana and Kantishna Rivers, 1995-2003.

Tanana River tagging fish wheel to Tanana River recovery fish wheel (76 Ian)

Day Night Combined
Year Ian/day n krnIday n km/day Total- n
1995 26 166
1996 31 187
1997 21 104
1998 29 49 31 30 30 79
1999 29 8 16 14 23 22
2000 25 25 20 20 23 45
2001 24 10 49 7 37 17
2002 28 22 29 47 29 69
2003 27 21 21 13 24 34

1995-2002
mean 27 23 28 22 27 80

Kantishna River tagging fish wheel to Toklat River recovery fish wheels (114 Ian)

Day Night Combined
Year km/day n krnIday n km/day Total- n
1999 20 26 22 28 21 54
2000 25 24 29 9 27 33
2001 25 52 28 37 27 89
2002 24 84 27 81 26 165
2003 16 54 15 31 15 85

1999-2002
mean 24 48 24 37 23 85

Kantishna River tagging fish wheel to upper Kantishna River recovery fish wheel (139 Ian)

Day Night Combined
Year krnIday n krnIday n krnIday Total- n
2000 26 10 27 1 27 11
2001 31 2 28 3 30 5
2002 21 10 21 4 21 14
2003 16 22 15 4 16 26

2000-2002
mean 26 11 23 3 23 14
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Table. 5. Tanana and Kantishna fall chum salmon abundance estimates 1995-2003.

Tanana River

Year Point Estimate S.E. 95% Lower Bound 95% Upper bound

1995 268,173 21,597 225,842 310,503
1996 134,563 16,945 101,351 167,775
1997 71,661 11,876 48,384 94,937
1998 62,014 6,556 49,164 74,863
1999 97,843 19,362 59,893 135,792
2000 34,844 4,970 25,104 44,584
2001 96,556 20,955 55,484 137,627
2002 109,961 12,724 85,022 134,900
2003 193,418 9,976 173,866 212,970

1995-2002
Mean 109,452

Kantishna River

Year Point Estimate S.E. 95% Lower Bound 95% Upper bound

1999 27,199 3,562 20,218 34,180
2000 21,450 3,031 15,510 27,390
2001 22,992 2,172 18,734 27,250
2002 56,665 4,122 48,587 64,743
2003 87,359 8,041 71,600 103,118

1999·2002
Mean 32,077
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Appendix A. Daily effort and catch of fall chum salmon at the Tanana River tag deployment wheel, 20038
•

T!QlI!d NoI!!qged Total Total
HelIn Unldenllfed UnIdentIfed Unldenlifed e.tch T.ng

DIlle Filhed M8Iea FlIIlI8les Sex ToI8l Cumutalivlt M8Iea Femalel sex TollIl ClllllUle~¥I M8Iea Femelea sex Total CumuIetMt Per hour ,...
8118 15 25 22 0 47 47 3 3 0 II II 28 25 0 53 53 3.5 0.00
8117 24 27 20 0 47 94 5 8 0 13 19 32 28 0 80 113 2.5 0.00
81111 24 25 21 0 48 140 0 7 0 7 28 25 28 0 53 168 22 0.00
8119 24 11 11 0 22 162 1 0 0 1 27 12 11 0 23 189 1.0 0.00
8120 24 14 14 0 28 1110 0 1 0 1 28 14 15 0 211 218 12 0.113
8121 24 10 10 0 20 210 1 2 0 3 31 11 12 0 23 241 1.0 0.00
8122 24 18 7 0 25 235 2 0 0 2 33 20 7 0 27 2t1l1 1.1 0.03
8123 24 8 5 0 13 248 1 8 0 7 40 9 11 0 20 268 0.8 0.115
8124 24 81 31 0 112 340 7 4 0 11 51 till 35 0 103 3111 4.3 0.89
8125 24 47 19 0 68 40ll 8 1 0 7 58 53 20 0 73 484 3.0 0.110
8126 24 28 10 0 38 444 2 1 0 3 81 30 11 0 41 505 1.7 0.113
8127 24 123 64 0 187 831 15 II 0 21 82 138 70 0 208 713 8.7 0.110
8128 24 83 36 0 119 750 4 10 0 14 98 87 48 0 133 848 5.5 0.89
8129 24 79 36 0 115 865 5 4 0 9 105 64 40 0 124 970 5.2 0.93
8130 24 48 26 0 74 1130 4 4 0 8 113 52 30 0 82 1,052 3.4 0.110
11/31 24 28 17 0 45 984 4 4 0 8 121 32 21 0 53 1,105 2.2 0.85
011 24 87 57 0 144 1,128 8 1 0 9 130 95 58 0 153 1,258 8.4 0.94
0/2 24 108 71 0 177 1.305 7 11 0 18 148 113 82 0 1115 1.453 8.1 0.91
lII3 24 201 142 0 343 1.848 18 28 0 46 194 219 170 0 389 1,642 16.2 0.86
9/04 12 68 72 0 140 1.768 25 38 0 83 257 93 110 0 203 2,045 17.7 0.89

IV 915 12 135 128 0 2111 2,0411 II 10 0 18 273 141 136 0 277 2,322 23.1 0.94
W 9/8 12 139 141 0 280 2,320 30 22 0 52 325 189 183 0 332 2,854 27.7 0.64

9n 12 128 99 0 225 2,554 72 71 0 143 4tllI 198 170 0 368 3,022 30.7 0.81
918 12 141 113 0 254 2.808 9 10 0 19 487 150 123 0 273 3,295 22.8 0.93
919 12 118 85 0 203 3,011 12 12 0 24 511 130 117 0 227 3,522 18.9 0.89

9/10 12 144 94 0 238 3.249 8 10 0 18 529 152 104 0 258 3,778 21.3 0.113
9/11 12 110 74 0 164 3,433 21 13 0 34 5lI3 131 87 0 2111 3,998 18.2 0.64
9/12 12 92 57 0 149 3,582 40 37 0 77 640 132 94 0 228 4,222 18.8 0.68
9/13 8 87 82 0 149 3,731 18 12 0 28 lI68 103 74 0 177 4,399 22.1 0.64
11114 8 97 55 0 152 3,683 15 12 0 27 895 112 87 0 179 4,578 22.0 0.85
9/15 10 64 71 0 155 4,038 41 37 0 78 773 125 108 0 233 4.811 24.5 0.87
01111 9 86 54 0 140 4,178 29 31 0 80 1133 115 115 0 200 5,011 23.5 0.70
9/17 12 42 41 0 113 4,261 7 18 0 25 858 49 59 0 108 5,1111 9.0 0.77
9/18 12 64 82 0 146 4,407 12 28 2 40 898 76 108 2 168 5.305 15.5 0.711
9/19 24 76 73 0 149 4,556 8 7 0 15 913 64 80 0 164 5,489 8.8 0.91
lII20 24 64 70 0 154 4,710 10 9 0 19 932 94 711 0 173 5,642 7.2 0.89
9121 24 56 72 0 128 4,838 8 18 0 24 95lI 64 88 0 152 5,794 6.3 0.84
9122 24 41 74 0 115 4.953 3 5 0 8 964 44 79 0 123 5.1117 5.1 0.93
9123 24 30 52 0 82 5,035 10 5 0 15 979 40 57 0 97 6,014 4.0 0.85
0124 24 36 58 0 94 5,129 10 13 0 23 1,002 4lI 71 0 117 8,131 4.9 0.80
11125 24 37 86 0 103 5,232 7 8 0 15 1,017 44 74 0 118 6,249 4.9 0.87
9128 24 31 86 0 67 5,319 6 8 0 14 1,031 37 1I4 0 101 11,350 4.2 0.86
9127 24 18 42 0 58 5,377 15 II 0 24 1,055 31 51 0 82 8,432 3.4 0.71

Total 2,989 2,408 0 5,377 513 540 2 1,055 3,482 2,ll48 2 8,432

• Does not Include r8C8plUre. or cMher cIalII remo¥ld befonIlhe tInal abuoo..c. ••limal•.



Appendix B. Daily effort and catch of fall chum salmon at the Kantishna River tag deployment wheel, 20038
•

T8qged Not tagged Total Total
Houl1l Unldenllfed Unklentlled Unidenllfed catch Tagging

Date FI8hed Malee F_lee Salt Total Cumulative Malee Femllle& Sex Totel Cumulative Malee Fe_lea Salt Total Cumulative Per hour rete
8116 24 3 1 0 4 4 0 0 0 0 0 3 1 0 4 4 0.2 1.00
8117 24 4 2 0 6 10 1 0 0 1 1 5 2 0 7 11 0.3 0.86
8/18 24 14 10 0 24 34 1 0 0 1 2 15 10 0 25 36 1.0 0.116
8/19 24 9 4 0 13 47 1 1 0 2 4 10 5 0 15 51 0.6 0.87
8120 24 9 1 0 10 57 0 0 0 0 4 9 1 0 10 81 0.4 1.00
8/21 24 8 0 0 8 65 2 1 0 3 7 10 1 0 11 72 0.5 0.73
8/22 24 14 4 0 18 83 2 0 0 2 9 18 4 0 20 92 0.8 0.90
8/23 24 8 2 0 10 93 0 1 0 1 10 8 3 0 11 103 0.5 0.91
8/24 24 22 3 0 25 118 2 0 0 2 12 24 3 0 27 130 1.1 0.93
8/25 24 20 10 0 30 148 2 0 0 2 14 22 10 0 32 162 1.3 0.94
8/28 24 73 22 0 95 243 5 2 0 7 21 78 24 0 102 284 4.3 0.93
8/27 24 74 20 0 94 337 6 6 0 12 33 80 26 0 108 370 4.4 0.89
8/28 24 95 42 0 137 474 8 1 0 7 40 101 43 0 144 514 8.0 0.95
8129 24 84 27 0 91 565 4 2 0 6 46 68 29 0 97 811 4.0 0.94
8130 24 66 28 0 94 659 7 1 0 8 54 73 29 0 102 713 4.3 0.112
8/31 24 44 33 0 77 736 7 1 0 8 62 51 34 0 85 798 3.5 0.91
9/1 24 84 37 0 101 837 1 1 0 2 84 65 38 0 103 901 4.3 0.98
912 24 60 24 0 84 921 4 2 0 6 70 84 26 0 90 991 3.6 0.93

tv 9/3 24 88 46 0 136 1,057 10 8 0 18 88 98 56 0 154 1,145 8.4 0.68

+>- 9/4 24 51 34 0 85 1,142 7 1 0 8 116 58 35 0 93 1,238 3.9 0.91
9/5 24 74 52 0 126 1,268 7 5 0 12 108 81 57 0 138 1,378 5.8 0.111
916 24 79 56 0 135 1,403 9 7 0 16 124 68 63 0 151 1,527 6.3 0.89
917 24 122 58 0 180 1,583 12 6 0 16 142 134 84 0 1118 1,725 6.3 0.91
918 24 192 97 0 289 1,872 23 11 0 34 176 215 108 0 323 2,048 13.5 0.89
919 24 65 53 0 118 1,990 20 4 0 24 200 85 57 0 142 2,190 5.9 0.83

9/10 24 208 103 0 311 2,301 49 20 0 69 269 257 123 0 380 2,570 15.8 0.82
II/II 14 83 66 0 129 2,430 46 77 0 123 392 109 143 0 252 2,622 18.0 0.51
9/12 12 118 57 0 173 2,803 20 14 0 34 426 136 71 0 207 3,029 17.3 0.84
9113 10 93 53 0 146 2,749 32 30 0 62 488 125 83 0 208 3,237 20.8 0.70
9/14 12 87 68 0 155 2,904 4 3 0 7 495 111 71 0 162 3,399 14.1 0.116
9/15 11 101 52 0 153 3,057 38 25 0 63 558 1311 77 0 218 3,615 20.6 0.71
9116 12 71 59 0 130 3,187 2 5 0 7 565 73 84 0 137 3,752 11.4 0.95
9/17 24 52 35 0 87 3,274 2 2 0 4 569 54 37 0 91 3,843 3.8 0.116
9/18 24 70 58 0 128 3,402 4 5 1 10 579 74 63 2 139 3,1182 5.8 0.92
9/19 24 97 56 1 154 3,556 18 26 0 44 623 115 62 0 197 4,179 8.2 0.78
9120 24 70 53 0 123 3,679 9 3 0 12 635 79 56 0 135 4,314 5.6 0.91
9/21 24 35 27 0 62 3,741 3 2 0 5 640 38 29 0 67 4,381 2.8 0.93
9/22 24 26 20 0 48 3,787 2 0 0 2 842 28 20 0 48 4,429 2.0 0.116
9/23 24 37 83 0 100 3,887 8 6 0 16 658 45 71 0 116 4,545 4.8 0.86
9/24 24 22 20 0 42 3,929 2 5 0 7 665 24 25 0 49 4,594 2.0 0.88

Total 2,470 1,458 1 3,929 378 266 1 665 2,846 1,744 2 4,594

• Doee nollndude IIlClIptures or other data removed before the final 8bundanoe estimate.



Appendix C. Daily effort and catch of fall chum sahnon at the Tanana River recovery wheel, 20038
•

T!!!A!d Not !!!aped ToW! ~
HcKn U~ Unldenlllled lJnIdentIfted

0. FI8hId M.... Female. S.X Tolll' CumIMlIw M.... Fern_ Sex T0181 CumlHtive M.IeI Fern.le. Six TOUIl CUlnlHtive Ceteh per hour
8116 24 0 0 0 0 0 II II 0 12 12 6 8 0 12 12 0.5
8/17 23 0 0 0 0 0 7 5 0 12 24 7 5 0 12 24 0.5
8/18 24 0 0 0 0 0 19 18 0 37 81 19 16 0 37 61 1.5
8/19 24 2 0 0 2 2 39 33 0 72 133 41 33 0 74 135 3.1
8120 24 1 2 0 3 5 45 52 0 97 230 46 54 0 100 235 4.2
11/21 24 2 1 0 3 II 63 57 0 120 350 65 58 0 123 358 5.1
11/22 24 I 0 0 1 9 54 70 0 124 474 55 70 0 125 4113 5,3
11/23 24 I 0 0 1 10 48 53 0 101 575 49 53 0 102 585 4,3
11/24 24 1 0 0 1 11 113 50 0 113 688 84 50 0 114 699 U
11/25 24 1 0 0 1 12 113 57 0 140 11211 84 57 0 141 Il40 5.9
11126 24 0 1 0 1 13 58 58 0 118 9« 58 59 0 117 957 4.9
11/27 24 3 I 0 4 17 120 91 0 211 1,155 123 92 0 215 1,172 9.0
11/28 24 5 1 0 8 23 111 87 0 196 1,353 116 68 0 204 1,376 1.5
8129 24 1 1 0 2 25 158 125 0 284 1,637 160 121 0 266 1,Il62 11.9
8130 24 4 0 0 4 29 174 60 0 254 1,891 171 10 0 258 1,920 11.0
8/31 24 4 0 0 4 33 162 16 0 246 2,138 168 116 0 252 2,172 10,5
8/1 24 4 3 0 7 40 138 74 0 213 2,352 143 77 0 220 2,382 9.2
8/2 24 I I 0 2 42 96 42 0 138 2,490 87 43 0 140 2,532 5.6
813 24 0 2 0 2 44 115 31 0 96 2,566 65 33 0 8Il 2,1130 4.1
8/4 24 0 0 0 0 44 26 12 0 38 2,624 21 12 0 38 2,616 1.6
8/5 23 2 0 0 2 46 11 10 0 141 2,765 13 10 0 143 2,1111 6.2
Ml 22 10 2 0 12 58 236 1112 0 411 3,113 246 184 0 430 3,241 18,5

IV
817 24 111 15 0 34 92 350 2114 0 844 3,1127 389 308 0 6711 3,918 211.3

Ul 8IIl 24 15 10 0 25 117 476 368 0 lI64 4,681 491 39Il 0 Il89 4,1lOIl 37.0
818 24 17 14 0 31 148 534 448 0 963 5,674 551 463 0 1,014 5.822 42.3

8110 24 11 11 0 22 170 4116 366 0 1162 6,538 507 377 0 884 6,706 36.8
8/11 24 7 8 0 16 1116 370 334 0 704 7,240 377 343 0 720 7,426 30.0
8112 24 10 12 0 22 20Il 458 373 0 131 1,071 468 3Il5 0 153 8,278 35.5
8113 24 5 2 0 7 215 352 2115 0 637 11,706 357 2117 0 844 1,923 27.4
8/14 24 2 , 0 3 218 304 292 0 5118 8,304 306 293 0 S99 9,522 25.0
8115 24 6 2 0 6 226 213 242 0 455 8,758 219 244 0 463 9,11115 19.3
9/16 23 3 3 0 8 232 207 222 0 429 10,11l1l 210 225 0 435 10,420 111.9
8/17 24 5 4 0 8 241 135 168 0 304 10,482 140 173 0 313 10,733 13.0
81111 24 3 11 0 14 255 175 185 0 370 10,lI62 178 206 0 384 11,117 16.0
8118 24 1 3 0 4 258 154 194 0 346 11,210 155 187 0 352 11,469 14.7
8120 24 5 3 0 II 267 117 110 0 227 11,437 122 113 0 235 11,704 9.11
8/21 24 4 7 0 11 278 102 117 0 169 11,1121 106 94 0 200 11,904 8.3
8/22 22 7 6 0 13 291 88 102 0 111 11,817 116 106 0 204 12,106 9.1
8/23 24 3 7 0 10 301 243 110 0 333 12,150 246 87 0 343 12,451 14.3
8/24 24 5 5 0 10 311 58 711 0 136 12.2116 63 13 0 146 12,587 6.1
8/25 24 8 3 0 9 320 105 120 0 225 12,511 111 123 0 234 12,131 9.6
8126 24 3 8 0 8 329 99 155 0 254 12,765 102 161 0 263 13,094 11.0
8/27 24 4 13 0 17 346 123 182 0 305 13,070 127 195 0 322 13,416 13.4
8128 24 3 3 0 6 352 23 39 0 62 13,132 26 42 0 66 13,484 2.8
8129 24 1 8 0 8 361 55 128 0 184 13,316 56 137 0 1113 13,677 6,0
8130 24 1 2 0 3 364 47 93 0 140 13,456 46 95 0 143 13,620 6.0

To"" 189 175 0 364 7,138 6,317 0 13,456 7,328 6,492 0 13,820

• DoeI not Include fICIllkJIe', undetermined \IDS ""'" WIIo monllorino. or _ dIIll1 _lied _ lhe_,._ '_le.



Appendix D. Daily effort and catch of fall chum salmon at the Toklat River recovery wheels (both combined),20038
•

TlIlIl!!ld No1l!AA!d Total Total
Hours Unldenlifed UnIdenlfed UnIdenlIred

D8le Filhed M-.s Fernelu Sex TDl8l Cumulative M8lea Fernelu Sex ToWI CurnuIalNe M-.s F..".. sex Tol8I CIJIftlI8live Calch II!! hour
IlIl11 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
1lI17 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
8118 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
8119 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
8120 24 0 0 0 0 0 1 2 0 3 3 1 2 0 3 3 0.1
8121 24 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0.0
8122 18 0 0 0 0 0 2 3 0 5 8 2 3 0 5 8 0.3
8123 24 0 0 0 0 0 1 2 0 3 11 1 2 0 3 11 0.1
8124 24 0 0 0 0 0 1 4 0 5 16 1 4 0 5 16 0.2
8125 24 0 0 0 0 0 1 3 0 4 20 1 3 0 4 20 0.2
8126 24 0 0 0 0 0 3 4 0 7 27 3 4 0 7 27 0.3
8127 24 0 0 0 0 0 4 11 0 15 42 4 11 0 15 42 0.6
8128 24 0 0 0 0 0 4 6 0 10 52 4 6 0 10 52 0.4
8129 24 0 0 0 0 0 6 8 0 14 66 6 6 0 14 66 0.6
8130 24 0 1 0 1 1 13 9 0 22 B8 13 10 0 23 89 1.0
8131 24 0 0 0 0 1 18 11 0 29 117 18 11 0 29 118 1.2
9/1 24 0 0 0 0 1 13 7 0 20 137 13 7 0 20 138 0.8
912 24 1 0 0 1 2 8 0 0 8 145 9 0 0 9 147 0.4
913 24 0 0 0 0 2 1 0 0 1 148 1 0 0 1 148 0.0
9/4 24 0 0 0 0 2 2 5 0 7 153 2 5 0 7 155 0.3

tv 915 24 0 0 0 0 2 8 6 0 14 187 8 8 0 14 169 0.80\
\lIB 24 1 0 0 1 3 9 13 0 22 189 10 13 0 23 192 1.0
917 24 1 1 0 2 5 8 12 0 18 207 7 13 0 20 212 D.8
918 24 1 0 0 1 6 28 35 0 81 288 27 35 0 82 274 2.8
9Ill 24 3 1 0 4 10 41 40 0 81 349 44 41 0 85 359 3.5

9110 24 5 3 0 8 18 40 31 0 71 420 45 34 0 79 438 3.3
9111 24 1 1 0 2 20 39 34 0 73 493 40 35 0 75 513 3.1
9112 24 1 1 0 2 22 18 28 0 46 539 19 29 0 48 581 2.0
9113 24 0 0 0 0 22 13 4 0 17 558 13 4 0 17 578 0.7
9114 24 1 1 0 2 24 22 11 0 33 589 23 12 0 35 613 1.5
il15 24 1 3 0 4 28 58 38 0 1M 6B3 57 41 0 98 711 4.1
9116 24 5 3 0 8 36 B5 64 0 149 832 90 67 0 157 868 6.5
9/17 24 3 1 0 4 40 51 35 0 86 918 54 38 0 90 958 3.8
il18 24 1 0 0 1 41 35 17 0 52 970 38 17 0 53 1.011 2.2
9119 24 1 1 0 2 43 38 18 0 54 1,024 37 19 0 58 1,067 2.3
9120 24 2 2 0 4 47 29 15 0 44 1,068 31 17 0 48 1,115 2.0
9121 24 1 2 0 3 50 50 45 0 95 1,183 51 47 0 98 1,213 4.1
9122 22 2 2 0 4 54 33 35 0 86 1,231 35 37 0 72 1,285 3.3
9123 22 5 1 D 8 60 23 42 0 85 1,296 28 43 0 71 1,358 3.2
9124 24 2 1 0 3 83 19 28 0 47 1,343 21 29 0 50 1,406 2.1
9125 24 1 2 0 3 66 28 32 0 80 1,403 29 34 0 83 1,469 2.11
9126 24 3 0 0 3 69 28 21 0 47 1,450 29 21 0 50 1,519 2.1
9127 24 1 3 0 4 73 39 75 0 114 1,564 40 78 D 118 1,637 4.9
9128 24 4 0 D 4 77 32 72 0 104 1,868 38 72 0 108 1,745 4.5
9129 24 2 5 0 7 64 30 62 0 92 1,780 32 87 D 99 1,844 4.1
Q/3O 24 0 1 0 1 B5 23 31 0 54 1,814 23 32 0 55 1,899 2.3

Tol8I 49 36 0 B5 895 919 0 1,814 944 955 0 1,899

• Don nollnclude IWQIlIlurea 1If OIher dlIla remowd belonllhe Ilnal1lllund8noe 1I8l1ml1te.



Appendix E. Daily effort and catch of fall chum salmon at the Kantishna River recovery wheels (both combined), 2003a
•

T!lIlI!d Nol!!qA!d TolIIl ----!!!!!!
Ibn ~ ~ ~

DlIIe Filhecl Me'" F_," sex T* CUnlulotM - F_," ... T*C_ - - sex TolIIl CumuIa1MI c.lcIIl!!!_
11111 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
1111 23 0 0 0 0 2 1 0 3 3 2 1 0 3 3 0.1
1111 24 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0.0
1110 24 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0.0
1120 24 0 0 0 0 0 1 0 1 4 0 1 0 1 4 0.0
1121 24 0 0 0 0 1 2 0 3 7 1 2 0 3 7 0.1
1122 24 0 0 0 0 1 0 0 1 • 1 0 0 1 • 0.0
1123 24 0 0 0 0 2 3 0 5 13 2 3 0 5 13 0.2
1124 24 0 0 0 0 3 2 0 5 1. 3 2 0 5 l' 0.2
1125 24 0 0 0 0 2 2 0 4 22 2 2 0 4 22 0.2
lII2a 24 0 0 0 0 0 1 0 1 23 0 1 0 1 23 0.0
1/27 24 0 0 0 0 1 1 0 2 25 1 1 0 2 25 0.1
lII2a 24 0 0 0 0 4 1 0 5 30 4 1 0 5 30 0.2
1120 24 0 0 0 0 0 4 3 0 7 37 4 3 0 7 37 0.3
1130 24 0 0 0 0 0 1 2 0 3 40 1 2 0 3 40 0.1
1131 24 0 0 0 0 0 7 3 0 10 50 7 3 0 10 50 0.4
011 24 0 0 0 0 0 3 3 0 • 5/1 3 3 0 • 5/1 0.3
112 24 1 0 0 1 1 0 2 0 11 117 10 2 0 12 III 0.5
113 20 0 0 0 0 1 • 4 0 10 77 • 4 0 10 71 0.5
014 12 0 0 0 0 1 4 1 0 5 12 4 1 0 5 13 0.4
115 12 0 0 0 0 1 1 1 0 2 U 1 1 0 2 15 0.2
Ml 22 0 0 0 0 1 5 3 0 • 12 5 3 0 • 03 0.4
117 24 0 0 0 0 1 0 2 0 11 103 0 2 0 11 104 0.5
IIlI 24 0 0 0 0 1 12 2 0 14 111 12 2 0 14 111 0.1
IIlI 24 0 0 0 0 1 2 3 0 5 122 2 3 0 5 123 0.2

1110 24 1 0 0 1 2 12 8 0 21 143 13 0 0 22 145 0.0
N 11111 11 0 0 0 0 2 I 7 0 13 15/1 • 7 0 13 15/1 0.1
-...) 11112 24 0 0 0 0 2 I 10 0 1. 112 • 10 0 11 114 0.7

1113 24 0 0 0 0 2 5 I 0 13 115 5 I 0 13 117 0.5
0114 24 I I 0 2 4 11 4 0 15 200 12 5 0 17 204 0.7
tillS 24 1 0 0 , 5 7 4 0 II 211 I 4 0 12 2111 0.5
1II111 24 I 0 0 I II 12 5 0 17 221 13 5 0 III 234 0.1
11117 24 0 0 0 0 II 11 13 0 24 252 11 13 0 24 25/1 1.0
III I 24 , 2 0 3 • 11 10 0 21 210 10 12 0 31 2" 1.3
1II10 23 0 I 0 1 10 23 11 0 41 321 23 10 0 42 331 l.t
1120 24 1 0 0 1 11 20 20 0 40 3111 21 20 0 41 372 1.7
1121 24 0 0 0 0 11 11 111 0 34 305 11 111 0 34 4011 1.4
lII22 24 I 1 0 2 13 24 27 0 51 4411 25 21 0 53 4511 2.2
11/23 24 2 0 0 2 15 10 22 0 41 4.7 21 22 0 43 502 l.t
1124 24 2 0 0 2 17 14 11 0 32 510 1. 11 0 34 538 1.4
1/25 24 1 0 0 1 1. 11 1. 0 27 54lI 12 III 0 211 5114 1.2
lII2a 24 2 0 0 2 20 12 11 0 23 5/10 14 11 0 25 5118 1.0
11/27 24 0 1 0 1 21 12 111 0 30 5" 12 18 0 31 1120 1.3
11/21 24 2 0 0 2 23 7 14 0 21 1120 • 14 0 23 1143 1.0
lII21l 24 I 0 0 I 24 10 15 0 25 1145 11 15 0 211 - 1.1
1130 24 I 0 0 1 25 7 7 0 14 1158 • 7 0 15 au 0.'
1011 24 1 0 0 1 211 I 5 0 13 1172 0 5 0 14 .. 0.'
10/2 24 0 0 0 0 211 0 13 0 22 1104 0 13 0 22 720 0.8
1013 24 0 0 0 0 211 2 3 0 5 - 2 3 0 5 725 0.2
1014 24 0 0 0 0 211 0 10 0 l' 711 8 10 0 18 744 0.1
1015 24 0 0 0 0 211 I • 0 l' 734 • I 0 l' 7110 0.7
II11l1 24 0 0 0 0 211 2 7 0 0 743 2 7 0 0 7110 0.4
1017 24 0 0 0 0 21 5 12 0 17 7110 5 12 0 17 71111 0.7
1011 24 0 0 0 0 211 2 12 0 14 774 2 12 0 14 llOO 0.•
10/8 24 0 0 0 0 211 7 15 0 22 7M 7 15 0 22 122 0.0

10110 24 0 0 0 0 211 0 3 0 3 7" 0 3 0 3 a25 0.1

T* 20 • 0 211 301 403 0 700 41. - 0 a25
" Donnal___or_d...___... _I.__.



Appendix F. Daily effort and catch ofcoho salmon in the Tanana tagging project wheels, 2003.

T...... T!A D!p!oYment T....TIA~ Kanti8IlnII TIA D!p!Drment TCllal TIA R!!CO\o!!'t I<8ntillVlll TIA RlICXlwtY
0Me CaII:lI Cu!nulIIIW CaII:lI p., Hour CaII:lI~ Per Hour CaII:lI c..mlMw Cft:I1 Per Hour Cft:I1 C\lInlAlM Cft:I1 p., Hour Caldl CI.mlMtM CaII:lI p., Hour
Bl18 1 1 0.0 0 0 0.0 0 0 0.0 0 0 0.0 0 0 0.0
Bl17 0 1 0.0 1 1 0.0 1 1 0.0 0 0 0.0 0 0 0.0
8/18 2 3 0.1 0 I 0.0 1 2 0.0 0 0 0.1 0 0 0.0
Bl19 0 3 0.0 8 7 0.3 1 3 0.0 0 0 0.0 0 0 0.0
8120 0 3 0.0 8 13 0.3 0 3 0.0 0 0 0.0 0 0 0.0
8121 0 3 0.0 19 32 0.8 1 4 0.0 0 0 0.0 0 0 0.0
BI22 0 3 0.0 13 45 0.8 0 4 0.0 0 0 0.0 0 0 0.0
BI23 0 3 0.0 10 55 0.4 1 5 0.0 0 0 0.0 0 0 0.0
8124 2 5 0.1 15 70 0.8 0 5 0.0 0 0 0.1 0 0 0.0
BI25 2 7 0.1 27 97 1.1 1 6 0.0 2 2 0.1 0 0 0.0
BI28 1 8 0.0 25 122 1.0 7 13 0.3 I 3 0.0 0 0 0.0
8127 7 15 0.3 83 185 2.8 1 14 0.0 2 5 0.3 1 1 0.0
BI28 5 20 0.2 83 288 3.5 5 19 0.2 6 11 0.2 0 1 0.0
BI21l 8 28 0.3 78 344 3.2 2 21 0.1 2 13 0.3 1 2 0.0
BI30 3 29 0.1 138 482 5.9 1 22 0.0 I 14 0.1 1 3 0.0
8131 2 31 0.1 291 773 12.1 1 23 0.0 0 14 0.1 2 5 0.1
911 11 42 0.5 204 877 8.5 1 24 0.0 0 14 0.5 4 9 0.2
8/2 18 80 0.8 188 1,165 7.8 2 28 0.1 0 14 0.6 6 15 0.3
913 9 88 0.4 180 1,325 8.7 4 30 0.2 0 14 0.4 3 18 0.1
914 20 88 0.8 42 1,387 1.8 9 39 0.4 0 14 0.8 2 20 0.1
915 11 100 0.5 118 1,485 5.1 0 39 0.0 0 14 0.5 9 29 0.4
llI8 18 118 0.6 209 1,884 8.5 7 46 0.3 0 14 0.8 2 31 0.1
917 15 133 0.8 322 2,018 13.4 5 51 0.2 I 15 0.6 14 45 0,8
llI8 24 157 1.0 512 2,528 21.3 10 61 0.4 12 27 1.0 10 55 0.4

N 918 32 188 1.3 844 3.172 28.8 8 67 0.3 9 36 1.3 28 83 1.2
00 9110 25 214 1.0 508 3,878 21.1 11 78 0.5 7 43 1.0 10 93 0.4

9111 24 238 1.0 734 4.412 30.6 15 83 1.1 9 52 1.0 14 107 0.8
9112 24 282 1.0 801 5,313 37.5 7 100 0.8 9 61 1.0 4 111 0.2
9113 36 2118 1.5 1,287 8,800 54.8 16 116 1.8 2 63 1.5 36 147 1.8
9114 108 408 4.5 1,565 8,165 85.2 12 128 1.0 , 88 4.5 15 182 1.3
9115 84 500 3.9 1,700 8,885 70,8 27 155 2.6 19 87 3.9 46 208 3.8
9116 53 553 2.3 2,030 11,895 88.3 33 188 2.8 34 121 2.3 29 237 1.3
9117 86 651 4.1 1,804 13,7119 79.3 18 208 0.8 42 183 4.1 24 281 1.0
1II18 136 787 5.7 1,787 15,568 74.5 24 230 1.0 21 184 5.7 18 279 0.8
1II19 174 861 7.3 l,n5 17.311 71.9 43 273 1.6 Z' 209 7.3 16 295 0.7
Il12O 137 1.088 6.7 1,407 18,718 56.6 21 284 0.9 21 230 5.7 21 318 0.9
8/21 117 1,215 4.9 1,276 18,884 53.2 44 338 1.8 27 257 4.8 31 347 1.8
llI22 230 1.445 10.3 1,575 21.569 70.6 4 342 0.2 47 304 10.3 30 377 1.3
llI23 188 1,814 7.0 1,598 23,187 66.8 74 416 3.1 34 338 7.0 18 393 0.7
8/24 89 1,713 4.1 495 23,ll82 20.6 19 435 0.8 17 355 4.1 22 415 0.9
llI25 100 1,813 4.2 772 24,434 32.2 42 397 4.2 25 440 1.1
9126 71 1,_ 3.0 1,016 25,450 42.3 99 486 3.0 21 461 0.9
8/27 85ll 28._ 40.0 47 543 0.0 35 486 1.5
9128 186 28,805 8.2 46 589 0.0 19 515 0.8
llI29 595 27,200 24.8 72 661 0.0 29 544 1.3
llI30 364 27,584 15.2 22 883 0.0 16 560 0.7
Ill/I 45 805 1.8
1012 12 617 0.5
1013 23 840 1.0
1014 10 650 0.4
1015 1 651 0.0
1016 16 887 0.7
1017 7 674 0.3
1018 7 881 0.3
1019 6 887 0.3
10110 7 884 0·3

Tol8I 1._ 27,584 435 883 8114



Appendix G. Climatological and hydrological observations, Tanana River project and fish wheel sites, 2003.

WMwL..... (cm)
CIoud~· W8ter Temp. (C') • :I:2.. h Wlltar Yeloclly (f/s) Wind

D8Ie Time PYwc:!pIIdOn • (lkyl TalWllll KanlIahna Tenew KIrltIahna Air Temp. (C') T.-w Kantiahna Di'ection Speed (mphl Comments

15-Aug 9:00 G 1 79 0 walllr up 0Y8l' night about 15 an
1ll-Aug 9:00 B .. ee 10.2 10.3 0 -.ted raining lit 7:30 e.m
17-Aug 10:"8 B .. 1".0 86 15.2 9.2 10.7 0
1ll-Aug 10:08 G 3 12.8 89 32 16.7 11.3 11.1 NE 0.5 e.m fog plItchea

lu.uo 8:10 G 5 13.8 12.3 67.5 28.5 9.8 11.9 10.5 0 Y8lY heavy fog had 10 weK on tagging
2O-Aug 9:45 G 1 13.4 12.2 80.5 32 10.0 13.0 11.0 NE 0-5 nice IIUIYly dey
21-Aug 8:59 G 2 13.3 12.4 98 52 12.5 12.6 9.6 NE 0-5 chilly lei morning
22-Aug 10:52 G 3 13.5 12.3 117 61 10.1 13.3 6.7 0
23-Aug 0:40 B 4 13.4 11.5 47 71 14.4 12.7 6.7 C 0 mlMld _Ie.... _ (10 47) on Te".".

24·...ug 0:40 B 4 12.6 11.3 55 72 12.0 13.4 0.7 NE 0-5 ...inlng end brMzy
25-Aug 10:27 ... 4 11.0 11.0 80 72 12.5 12.7 9.8 0 aoggyendwet
2ll-Aug 9:37 G 4 11.8 10.0 67 74 18.0 12.3 10.7 0
27-Aug 9:45 G 5 11.5 11." 89 7.. 11.5 12." W 0.5
28-Aug 11:40 G 1 11.6 12.0 61 75 9.9 12.9 0.7 NE 3.5 heavy fog
29-Aug 11:40 G 3 11.9 12.0 7.. 1".5 13." 10.2 E 1.5 10111 depth IllNMlflI _ due 10 logs
3O-Aug 11:50 A 4 11.9 12.1 81 1".5 0.2 9.1 0
31-Aug 10:30 B .. 11.8 12.1 84 13.9 10.2 0.5 E 1
01-5ep 9:53 G .. 11.7 12.0 88 85 11.5 10.5 8.9 NE 3.4 ~ lap8 me..... for Te..,. depth
02-5ep 10:51 A 4 11.8 11.8 81 84 12.4 11.2 9.5 W 0.1
03-Sep 10:51 G 4 11.8 11.8 51 78 13.1 10.4 0.1 W 3.3
04-5ep 14:30 A 4 11.5 10.9 21 51 0.8 12.4 10.4 0

tv 05-5ep 20:20 G 1 10.8 10.2 31 10.7 11.1 0
\0 O&-Sep 9:00 G 3 10.0 9.8 24 10.4 10.7 NW 0-10

07-5ep 21:00 G 2 9.4 9.4 30 8.0 11.8 10.4 0
08-5ep 10:22 G 1 9.1 8.0 40 9.5 11.3 11.2 NW 2.7+
09-Sep 9:35 G 3 8.9 8.1 51 4.5 11.2 W 3.4+
lD-Sep 10:30 G 1 8.1 8.9 58 60 11.0 10.8 W 2.3+
11-5ep 8.8 8.4 5.7 10.3 9.6
12-5ep 19:50 G 1 8.7 7.9 84 7.7 12.2 1.5 0
13-5ep 18:51 G 1 8.3 7.1 88 8.2 10.2 9.5 0
14-5ep 20:00 G 1 7.7 6.1 82 8.7 11.7 9.3 0
15-Sep 9:00 G 1 7.0 5.2 67 -0.8 10.11 10.5 0
18-5ep 9:00 G 1 6.1 4.5 7.. -0.1 10.8 10.3 0
17-5ep 9:11 G 2 5.3 3.7 -0.8 9.3 SE aprox 17
18-5ep ".11 3.1 7.8
19-5ep 3.7 2.5 124 0.7
2D-Sep G 1 3.1 2.0 124 5.5 9.8 8.0 E 5
21-5ep G 1 2.8 2.1 123 5.5 11.2 8.3
22-5ep 10:20 G 1 2." 2.0 88 127 5.7 9.8 7." E 1.5
23-Sep 16:00 G 1 2.2 1.8 89 132 6.3 10.3 E 5
2..-5ep 10:38 G 1 2.1 1.3 138 -0.3 11.3 E 6.5
2!>-Sep 10:32 G 4 1.7 3.1 Il6 1..2 3.3 10.2 E 3.3
28-Sep 11:00 G 4 1.3 99 3.0 10.7 0
27-5ep 10:00 G 1 1.3 101 5.5 0.9 0
28-5ep 9:18 G .. 1.6 40 7.5 11.1 E 0.3

---
• PNclp c......: A • Intennillant rein, B • ConIlnuoua Nin, C • snow, D· lIOOW end rlIin mixed E • ThunderlIlorms , F • _, G. None

• 8I<y c....: O· No obMrvellon. 1 • C... end IIiaibIIIly unHmlled, 2· per1Iy doudy, « 50% COYer); 3· Broken (50-90%),

4· OvercaI(l00%), 5- Fog or lhIck haze oremoka.
• Tempetlllu... __ ooIeded 4 limes pet dar (will .n Oneet dale logger) end .--oed. lleplh _ - 0.<18 meterw.



Appendix H. Climatological and hydrological observations, Toklat River project site, 2003.

Cloud ........ ' W_Temp. (C') W-L..... (an) WInd
DIlle Time P!!dp!!a!lon' IIkYl Mnd held dala Iopp!!' H .. h Air Temp. (C') Drec:tion Speed ImIa) Comments

16-Aug ':00 A .. 12.1 3.3 11.7 0 SIitTll-
16-Aug 20:10 A .. 12.1 3.8 11.7 SE 2
17-Aug 8:00 B .. 11.1 10.0 3.8 8.3 0
17-Aug 20:15 G 2 10.0 3.8 13.8 0 Clouds .. bmIIdng
16-Aug 8:10 G 2 10." 9.7 3.3 8.2 SE 2
16-Aug 20:15 G 2 10.6 3.0 1".9 0 IUI1IlY end -.n
1&-Aug ':15 G 1 10.6 10." 2.5 2.2 0 IUI1IlY end cold
1&-Aug 22:20 G 1 10.8 2.0 18.9 !'lV'( 8 IUI1IlY
2O-Aug 11:10 G 1 10.1 10.2 1.5 6.3 W 3
2O-Aug 22:10 G 1 10.8 1.41 18.2 W 2
21-Aug 8:20 G 2 10.8 9.9 1.1 7.2 0
21-Aug 22:10 B .. 10.2 1.5 10.5 0
22-Aug 8:05 G 1 10." 10." 1.1 2.1 SE 2
22-Aug 22:15 G 2 10." 1.5 12.6 0 IlnIIhed left Iide d fiIh wheel C 22:00
23-Aug 8:15 B .. 8.8 1.0 8.7 NE 2
23-Aug 22:15 G 3 8.9 1.3 10.5 NE 7
24-Aug 8:20 A .. 8.5 1.3 11.1 SE 3
24-Aug 22:15 G .. 10.2 1.5 12.3 0
25-Aug 8:20 G .. 9.8 9.0 1.5 9.7 0
25-Aug 22:20 G .. 10." 1.5 12.1 N 3
26-Aug 8:25 G .. 10.1 9." 1.5 9.8 W 2
26-Aug 22:20 G .. 10.9 1.9 13.1 W 3
27-Aug 8:20 G 2 9.8 9.7 1.8 ".1 0

v.,) 27-Aug 22:25 G 2 9.0 1.9 18.2 W ..
0 28-Aug 8:25 G 2 10.3 1.5 ".\ 0

26-Aug 20:25 G 1 11.5 1.5 19.7 0
29-Aug 8:25 G 1 10.1 9.8 1." 6.9 !'lV'( 2
29-Aug 20:25 G 2 10.2 1.7 13.9 0
3O-Aug 8:25 B 2 10.0 9.9 1." 11." 0
3O-Aug 20:05 G .. 11.41 1." 16." W 2
31-Aug 8:25 B 2 11." 10.6 1.7 10.3 0
31-Aug 20:15 G .. 11.5 2.0 1".3 SE 1
01-5ep 8:20 G 3 10.2 2.8 11." SE 2
01-5ep 20:15 A .. 11.7 3.6 12.9 0
O2-5ep 8:15 B .. 10." 3.6 10." SE 1 T_nol~

02-5ep 20:20 G 3 ".8 10.8 0
03-Sep 8:20 B .. g... 7.1 8.1 SE 2 _ rtling,.pdly

03-Sep 20:20 G 2 9.2 8.1 9.9 0 _alIIted -' -15:00
04-5ep 8:25 G 2 8.6 8.3 6.9 7." 0
04-5ep 20:20 G 3 8." 10." 0
05-5ep 8:25 G 5 7.0 7.4 5.3 3.3 0
05-5ep 20:15 G 2 8.7 5.8 12.8 SW ..
06-5ep 8:30 G 3 7.0 8.1 4.8 6.1 !'lV'( 1
06-5ep 20:25 G 1 6.7 ".3 6.2 0
07-5ep 8:30 G \ 6.0 6.9 3.8 -2.8 0
07-5ep 20:20 G 1 6.9 3.6 9." 0
08-5ep ':20 G 3 8.3 7.0 3.3 3.4 0
06-5ep 20:25 G 1 7.' 2.' 6.7 0
09-Sep 8:30 G 1 8.3 8.1 2.5 0.0 0
09-5ep 20:20 G 2 7.7 2.3 7.\ 0
1O-5ep ':30 G .. 5.7 7.2 2.0 3.2 SE 2
1O-5ep 20:30 G 3 7.5 2.0 9.5 0

Continued



Appendix H. Page two oftwo.

Cloud COlIllI' • Wa4erT~. (C') WUt leYel (an) \Mnd

DlIte Time P!!Clpl!!!lOn' (Iky) hend held dalIIlogl!!!' C z24h Air Temp. (C') DIrectIon Speed (mle) Conmentl

11·Sep 8:35 B 4 7.1 6.8 1.5 7.2 SE 8
11·Sep 20:20 A 3 8.3 1.5 8.1 SE 1
12·Sep 8:25 G 2 5.7 8.2 2.0 3.3 0
12-Sep 20:20 G 1 8.8 3.0 3 0

__ riling

13-Sep 8:25 G 1 3.8 4.7 5.3 ·5 0
13-Sep 20:20 G 1 4 4.8 1.7 0
14-Sep 8:20 G 1 2.7 3.5 3.8 .5.8 0
14-Sep 20:20 G 1 3.3 3.3 0.8 0
15-Sep 8:40 G 1 3.3 2.8 2.3 -5.8 0
15-Sep 20:05 G 1 2.8 2.0 2.22 0 W8ler dropping
16-Sep 8:50 G 1 1.8 3.0 1.8 -6.66 0 cool .nd clear
16-Sep 20:30 G 1 3.1 1.8 2.22 0
17-Sep 9:05 G 1 2 2.8 1.5 -1.66 W 7 cool .nd windy
17-Sep 20:10 G 1 2.5 1.4 2.77 W 4
16-Sep 8:50 G 1 1 1.9 1.1 -4.44 W 6
16-Sep 20:10 G 1 1.9 1.0 ·2.22 0
19-5ep 8:50 G 2 0.8 1.5 0.8 -3.33 W 9 cold
19-5ep 20:05 G 2 1.8 0.8 1.11 W 8
2().Sep 8:56 G 1 0.3 1.3 0.7 -2.77 W 5
2().Sep 20:10 G 3 1.7 0.8 4.44 W 6
21·Sep 8:50 G 4 1.2 1.9 0.5 0 W 4 -mer

W 21·Sep 20:10 G 1 2 0.8 ·1.11 0...... 22.Sep 8:50 G 4 1.3 1.9 0.5 -5 0
22-Sep 20:15 G 1 2.1 0.4 -1.7 0
23-Sep 9:10 G 1 0.7 1.8 0.3 -2.2 W 4
23-Sep 20:10 G 1 1.9 0.3 3.33 SW 3
24-Sep 9:10 G 3 0.6 1.0 0.1 -1.11 W 20 windy
24-Sep 20:10 G 3 1.4 0.4 1.7 SW 12 windy
25-Sep 8:50 G 4 1.2 1.4 0.1 0 W 10
25-Sep 20:10 G 4 1.9 0.3 1.1 0 ovwaIIt. windy
26-Sep 9:05 G 3 1.4 1.9 0.1 ·1.1 0 no wind
26-Sep 20:15 G 3 2.4 0.1 3.3 0
27·Sep 9:10 G 1 2.2 2.8 0.1 -4.4 0
27-Sep 20:20 G 1 3.3 0.0 3.3 W 2 _ter depth. 1.00.0.00 on prellioue depth geuge
26-Sep 9:10 G 3 2.8 3.0 2.3 3.9 W 8
26-Sep 20:10 G 4 3.3 2.4 7.2 SW 3
29-Sep 8:50 G 2 2.7 3.8 2.4 0 0
26-Sep 20:20 G 2 4.7 2.3 9.4 0
3().Sep 8:50 G 2 5.1 2.8 3.3 4.4 0
3().Sep 8:16 G 3 5.8 3.8 15.6 SE 3 wry wMlI IIld mild
01-Qc:t 9:10 G 3 5.8 5.3 11.1 NW 2 rIvIIr riling rapidly

• Preclp c:ocIee: A • Intennltlenll8in, B • ~el8in. C • 1I1OW. 0 • II10W lIlld IlIin mbIed E • ThundtnlOI1TlI , F • oltler, G. None

• Sky codes: 0 • No~Ion. 1 • CINr end vlIlbIlly unImIled. 2 • P8'1IY cloudy, « 5ll'll. cowr): 3 • Broken (SQ.llO%),

4· <>-'cal (1~), 5· Fog or lhk* hlIZe or 1IfJlOke.
CT~u_ -.lXlIeded 4lirMs per day (with en 0nMtda Ioggef) end.-aged. Depth _ - 0.48 metenI.




