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ABSTRACT

Students and staff of Takotna Charter School and Training Center began operating a salmon
counting tower in 1995 to estimate the annual escapement of chinook and chum salmon passing
upstream of their community on the Takotna Ri\·er. The school received funding for the project
from a grant administered by the Bering Sea Fishermen's Association. Staff from the Alaska
Department of Fish and Game assisted with planning and annual operations. The project emerged
from the perception that salmon returns to the Takotna River were improving following decades of
near absence. Included in the evidence was a 1994 aerial survey in which a biologist reponed seeing
several thousand chum salmon in Founh-of-July Creek. a tributary of the Takotna River. Effons
were made to operate the counting tower every year from 1995 to 1999: however, operations were
successful only in 1996 and 1997. Escapement estimates in those two years consisted of401 and
1.176 chinook salmon, and 2.794 and 1.794 chum salmon. The primary impediment to operations
over the past five years has been inadequate water clarity caused by the suspended material
associated with frequent high water events and the tannin coloration of the water. To address these
and other impediments, the cooperators intend to convert the project from a counting tower to a
resistance board weir.

KEY WORDS: Kuskokwim, lnnoko Mining District, escapement. Athabaskan. weirs.
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INTRODUCTION

This report documents the development and operation of the Takotna River counting tower. 1995
through 1999. which was operated to estimate salmon escapement in the river. The counting
tower was designed and operated as a cooperative project between Takotna Charter School and
Training Center (TCSTC) and the Alaska Department of Fish and Game (ADF&G). The school
receives funding for the project from a grant to the Iditarod Area School District issued by the
U.S. Bureau of Indian Affairs and administered by the Bering Sea Fishermen's Association
(BSFA).

The Commercial Fisheries Division of ADF&G is responsible for managing the subsistence and
commercial salmon fisheries of the Kuskokwim River for sustainable yield. The approach used to
achieve this goal is to ensure that adequate numbers of salmon escape the fisheries to spawn
(Burkey et al. 1999). However. ADF&G has lacked the necessary tools to adequately assess the
abundance and distribution of salmon escapements in the Kuskokwim River basin. The area for
which information is most lacking is the upper Kuskokwim River (Figure I). Prior to 1995. the only
thorough escapement monitoring project ever operated in the upper half of the Kuskokwim Ri\'er
basin was a weir on the South Fork Salmon River at approximately river mile (rm) 587 (ri\'er
kilometer (rkm) 945). The weir was operational in 1981 and 1982 and focused on chinook salmon
(Schniederhan 1982a and I982b). Since 1982, escapement monitoring has been limited to. at most,
one annual aerial survey flown over a portion of the Salmon River during the estimated peak of
chinook spawning (Burkey and Cappiello 1996) Part of the intent for developing the Takotna River
counting tower was to help fill the information void in the upper Kuskokwim River basin by
providing managers with a reliable monitoring project that can serve as an index for the area and
promote more informed management actions.

Another interest in monitoring salmon returns to the Takotna River is that these populations
appear to be in a state of recovery or restoration following near extirpation earlier in this century
(Slokcs 1985: Appcndix A I. Native Athabaskans who lived in the upper Kuskokwim River basin
before the early twentieth century harvested salmon from the Takotna River. including residents
of Tagholjitdochak' which was located near the confluence of Fourth-of-July Creek and the
Takotna River (Hosley 1966. Stokes 1985. Anderson 1977. BLM 1984). Hosley (1966) and
Stokes (1983) reported that people from the Vinasale and Tatlawiksuk Athabaskan bands also
fished in the Takotna Ri'·er. The numbers of salmon that were harvested is unknown. but
interviews with elderly Nikolai residents who have first hand knowledge of the area recall the
existence of fairly strong chinook and chum runs in the Takotna River until the early 1900s
(Slokcs 1985).

Historically. weirs filled with fish traps were a common method for harvesting salmon (Figure
2). At least four weir sites have been documented as having existed on the Takotna River (Stokes
1983). These were abandoned no later than the mid-I920s according to oral history and first
hand knowledge of Nikolai elders. One of these sites was located on the Nixon Fork of the
Takotna River. near the West Fork River. The other locations included a site on the main river a
short distance above the community of Takotna. one near Big Creek. and another near or within



Fourth-of-july Creek. According to an elder who fished the Nixon Fork weir. the abandonment
of these sites was the result of the coalescence of the area's Athabaskan population and the
booming mining industry. Several epidemics ravaged the area's Nati\'e populations in the late
nineteenth and early twentieth centuries. Between 1908 and 1910, a ,,'m'e of epidemic. primarily
diphtheria. forced the remnant population at Tagholjildochak' to abandon the site (BLM 198-+).

Gold was discovered in the Innoko mining district in 1906, and the Takotna River was
transformed into a major access route to the gold fields (Brown 1983). The community of
Takotna (Figure 3) developed as a supply point and staging area for the miners. Dog teams were
the primary means of winter transportation and their growing numbers were fed dried salmon
that were likely harvested from the Takotna River and other local streams. Steamboats loaded
with tons of mining supplies navigated the Takotna River from the mouth to near the current
town of Takotna. In the early 1920s. small temporary dams were built on the river to facilitate
steamboat passage (Kusko Times 1921). At some point. salmon populations became depleted.
The timing and cause of the decline are unclear (Stokes 1985). but were likely due to a
combination of over fishing and activities associated with mining development.

Area residents and local biologists described the Takotna River as being almost void of salmon
during the 1960s and 1970s (Appendix A). By the 1980s, however. Takotna residents began to
notice adult salmon in the river again. During a survey in 1994, an experienced ADF&G fishery
biologist observed several thousand chum and some chinook salmon in Fourth-of-July Creek. a
clear water tributary of the Takotna River (Appendix B: Burkey and Cappiello 1996). In recent
years, sport fishers have also begun to catch coho salmon while pike fishing (personal
communication. Dick Newton. local resident).

The apparent increase in salmon abundance in the Takotna River prompted students and staff of
TCSTC to begin monitoring salmon passage by establishing a counting tower in 1995.
Involvement by Takotna Traditional Council has been interwo\'en in the annual project
operations and design. Staff from ADF&G have served as advisors to the school and provided
annual on-site visits of one to three weeks during the salmon run. The primary goal of the project
was to estimate the annual spawning escapement of chinook and chum salmon in order to
document the recovery of the local salmon populations. These tower counts are also the only
representation of Upper Kuskokwim River salmon populations available to salmon managers
other than sporadic aerial surveys.

Objectives

1. Install the counting tower by mid June of each year and operate the tower through
late July.

2. Estimate daily and total season escapement of chum and chinook salmon in the
Takotna River upstream of the community of Takotna.

3. Estimate the run timing of chum and chinook salmon to the Takotna Ri\·er.
4. Monitor climatological and hydrological conditions at the tower site.
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5. Collect baseline "ater quality information.

Study Area

The Takotna River originates in the northern half of the mineral rich Kuskokwim lountains.
Formed by the confluence of Moore Creek and Little Waldren Fork. the river flows in a
northeasterly direction past the community of Takotna at rm 50 (rkm 80.5) before swinging
southea terly near the confluence of the 1 ixon Fork River at rm 15 (rkm 24.2: BrOV'll 1983:
Figure 3). Another tributary. the Tatalina River. flows into the Takotna River at rm 3 (rkm 4.8).
The Takotna River empties into the Kuskokwim River across from McGrath at rm 507 (rkm 815.
Burkey et al. 1999).

The Takotna River is about 100 mi (161 km) in length and the entire basin drains an area of
2.180 square miles (5.668 square kilometers. Brovv11 1983). The river is shallow and winding
from its head to the tOVY11 of Takotna, but gradually becomes deeper downstream of that point.
especially after the confluence of the Nixon Fork. The current is sluggish and the channel width
in the lower reaches ranges from 400 to 500 ft (122 to 152 m). The river slope as reported by
Brovvn (1983) is approximately 4.7 feet per mile (0.89 m per kilometer).

At normal flow. the river has a nominal load of suspended matter. but the water has a high level
of color due to organic leaching. The Nixon Fork and Tatalina River drain extensive bog flats
and swampy lowlands. but the remainder of the basin is mostly upland spruce-hardwood forest
(Brown 1983. Selkregg 19n). White spruce with scattered birch or aspen is common on
moderate south-facing slopes. while black spruce is more characteristic on northern exposures
and poorly drained areas. The understory consists of spongy moss and low brush on the cool
moist slopes. grasses on dry slopes. and willow and alder in the higher open forest near
timberline.

The project site is located adjacent to the community of Takotna were the river channel is divided
by a large wooded island measuring approximately 0.25 mi (0.4 km) long and 0.1 mi (0.16 km)
wide. The island divides the river into a orth and South Channel. The North Channel is adjacent to
town and relatively shallow. Much of the soft bottom consists of organic detritus. but the upstream
portion is interspersed vvith gravel and cobble riffles. The orth Channel is approximately 70 to 100
ft (21.3 to 30.5 m) in width. As measured by ADF&G during low flow conditions. the maximum
depth was 1.3 ft (OA m). average velocity was IA2 ftls (0.43 m/s). and the estimated discharge was
85.3 ft3/s (2A m3/s: Appendix C).

The outh Channel is the primary route used by migrating salmon. At the tower site, the outh
Channel is about 130 ft (39.6 m) in width and the substrate consists of small to medium size
cobble. At normal flow. the maximum depth is about 3.0 ft (0.91 m). During low flow conditions
the maximum depth was reported as 2.1 ft (0.65 m) with an average velocity of 3.31 ftls (1.01
m/s). and an estimated discharge of 533.8 ft3/s (15.1 m3/s: Appendix C).

3



METHODS

A counting tower made of logs and dimensional lumber was erected on the south shore of the South
Channel (GP coordinates N 62" 59.2'. W 156" 03.5"). The site is on a wooded cut bank seven feet
in height. The viewing platform of the tower is approximately 20 ft (6.1 m) above the water surface.
Flash panels extend from the south shore to three-quarters the width of the South Channel (Figure
.J). The panels provide a contrasting background to aid in fish detection and species identification. A
partial weir has been erected in recent years that extends from the north shore of the channel and
across a shallow span of water. The weir ends at the edge of the flash panels. An array of five 500­
wau lights was suspended near the tower to aid during night counts. These lights remained on
throughout the night-time.

The 1 orth Channel was easily viewed from the 25 ft (7.7 m) bluff at the edge of town which is
where the counting station was located. Local residents expressed the view that few fish travel up
the North Channel. The most rigorous North Channel counts occurred in 1996. but few salmon were
observed. so monitoring of the North Channel was reduced in subsequent years. In most recent
years. concern about accounting for possible fish passage in the North Channel was addressed by
placing a weir across the channel. which eliminated the need for a North Channel counting
schedule.

Field preparations start about 10 June when the crew leader and students begin placing flash panels
in the river. performing tower repairs and installing weirs. Spot COlmts are begun about 15 June
through 25 June or until salmon are first observed. Spot counts were generally 1 to 2 hours in
duration. and conducted two or three times each day. After the first salmon is observed the counting
shifts to a 2.J-hour schedule. During the 2.J-hour schedule. counts are done for 20 minutes each
houL starting at the top of each hour. twenty-four hours a day. The actual number of fish counted in
each 20-minute period is multiplied by three to produce the expanded hourly counts for each
species. The expanded hourly counts are summed each day to produce a daily passage estimate.
Several times each week the daily and cumulative passage estimates for each species are relayed to
the ADF&G project leader in Bethel by telephone or fa". An ADF&G fisheries biologist is on site
to advise the TCSTC crew leader and assist in training for one to three weeks in late June and early
Jul~. Counting ends for the season on about 31 July.

rhe crew consisted of four to six students from TC TC. scheduled in either six-hour or eight-hour
shifts. with rotating days off. Commuting between Takotna and the South Channel tower site
required cro sing the two channels. Transportation options include wading. canoeing or motorized
skiff. Depending on water levels. the orth Channel could be easily waded, but the South Channel
usually required a canoe or skiff. An adult project leader and crew leader supervise the students and
are responsible for preseason installation. postseason dismantling and storage, scheduling. logistics
and relaying updated reports to Bethel. Staff from ADF&G advise on project design. compile data.
estimate missed data and provide onsite quality control checks as resources allow.



For occasions when one or more hours are not counted. salmon passage estimates are made for that
time period by a simple linear interpolation of passage using counts from the same time period the
day before and the day follov.'ing the missed time period. In those instances when one or more days
are not counted. passage is estimated as the a\'erage of the t\\"o days bracketing the missed period.

Deviations from the methods described abo\'e do occur depending on various circumstances that
exist each season. Details about these deviations are described below.

1995

The intention in 1995 was to locate an appropriate tower site and begin enumerating chinook and
chum salmon early enough to account for the entire run of each species. The South Channel tower
site was selected on 7 July. Two chinook salmon were observed migrating upstream during the site
selection process. Proximity to the village of Takotna was the prime reason the tower site was
chosen. During the next several days. Mr. Terry Huffman of Takotna supervised tower construction
using logs, lumber and plywood. White canvas was cut for flash panels and weighted down with
iron bars and sandbags. White polyethylene panels (1/8 in x 4 fi x 8 fi) arrived within a few days
and replaced the canvas flash panels. Up to six 4-fi iron bars were wired to each polyethylene panel
to hold the panel down in the swift current. Sandbags were then placed on top of the panels as
needed. The line of panels extended the entire width of the South Channel in 1995.

A location was also chosen on the north shore of the river to enumerate salmon passage in the orth
Channel. The site was located near the edge of town and commanded an excellent view of the
channel approximately 25 ft (7.7 m) above the streambed. Use of this station in 1995 was mostly
limited to occasional spot counts.

The crew in 1995 eonsisted of students and staff from TCSTC as well as several students from
McGrath who were participating in the project as part of a science camp.

No estimates were made for periods not counted in 1995 due to the frequent missed COlmts.

1996

Anention focused on counting both the I orth and South Channels during the second year of
operation. Mr. Errol Miller. a Takotna high school teacher. was the designated crew leader. A
smaller crew of students was employed than in 1995. and greater emphasis was plaeed on
thoroughly training the crew in species identification.

Many improvements simplified and streamlined operations in 1996. Mr. Huffman was instrumental
in constructing a shelter overlooking the North Channel to improve the counting conditions. He also
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built a suspension bridge across the North Channel to allow for easier access to the island and the
South Channel canoe launch site. Mr. Huffman designed a better method to hold the panels in place.
which entailed using 2-ft lengths of iron bar each with a short crosspiece welded near one end. Six
holes were drilled in each panel and the iron bars were put through the holes then dri\'en into the
riverbed. The crosspiece helped keep the panels down and the bars were driven in at an angle.
Sandbags were then placed on the panels. This method was used to install panels across the entire
width of both the South and North Channels (Figure 4). Other improvements included trail clearing
on the island and equipping the tower with a CB radio that allowed for communication with the
school. Vegetation was cleared along a line of site between the tower and the school to allow for
easier and more effective crew monitoring. plus a 2S00-watt generator was used to power an array
of SOO-watt lights for night counts. The lights were affixed to planks nailed to trees about 20 ft (6.1
m) above the water surface.

Estimates for blocks of hours not counted were calculated using the average hourly proportion from
the complete 24-hour cOlmts that occurred from 4 through 10 July. The counts from this block of
days were used to calculate the average proportion of fish passage for each hour of the day. Total
daily estimates were calculated by dividing the fish passage during the counted hours by the sum of
the average hourly proportions for the counted hours. Daily estimates for hours not counted were
calculated by multiplying the total daily estimate by the sum of the average hourly proportions for
the hours not counted.

1997

During the third year of operation, the North Channel had a nlll weir precluding the need for regular
counts. A partial weir was placed in the South Channel directing salmon towards the flash panels.
The suspension bridge was washed out so students again needed to wade across the North Channel
to access the canoe launch site on the South Channel. Mr. Steve Howe supervised a crew of four to
six students. Counting methods for the South Channel were similar to 1996. The few missed counts
were linearly interpolated from the same time period one day before and one day after the missed
counts.

1998

During the fourth year of operation. Mr. Jim Newman, a Takotna high school teacher, was the
designated crew leader. The crew consisted of four to six students who were to conduct counts
using methods similar to 1997. The limited COWlts attained are expanded but estimates are not
calculated for any missed times.
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1999

High warer conditions during much of the early pan of the season prohibited effective counting so
rhe lOwer project was not operated in 1999.

Climatological and Hydrological Conditions

Surface water temperature (OC). air temperature (OC), and water level (cm on a staff gauge) were
to be recorded at approximately 0800 hours each day. Measurements were taken near the South
Channel tower site.

Stream tlow rate was estimated at various points in the drainage basin on an opportunistic basis.
Measurements and calculations were done using standard methods described by the U. S.
Geological Survey (Rantz 1981). Velocities were determined using a Price AA current-meter
with a top-setting wading rod. and all measurements were collected by wading in the stream.
Typically. the six-tenths-depth method was used; however, the two-point method was sometimes
followed in water over 3 feet in depth. Stream discharge was calculated using the conventional
current-meter method.

Water Chemistry

Water samples were collected from the Takotna River to provide a general profile of the water
chemistry. Samples for general limnology processing were taken with a pre-cleaned 500-ml
polyethylene bottle and stored in a cool and dark location until they could be sent to the ADF&G
limnology laboratory. Samples for heavy metal analysis were taken using a 250-ml polyethylene
bottle containing 0.5-ml of concentrated ultra-pure nitric acid. Acidified samples had a pH of <2
units. All samples were shipped immediately to the ADF&G linmology laboratory in Soldotna
where they generally arrived \\;thin 48 to 72 hours of when the samples were collected.

General water analysis was done at the ADF&G limnology laboratory in Soldotna. Conductivity
(temperature compensated to 25°C) was measured using a YSI conductance meter equipped
with a platinum electrode (cell constant = 1.0 cm- I

). The pH was measured with a Corning"
pH/ion meter. Alkalinity was determined by acid titration to pH 4.5 using 0.2 N H2SO-l (APHA
1985). Turbidity. expressed as nephelometric turbidity units (NTU). was measured with a HF
DRT-IOOO turbidimeter after linear calibration. Color was determined on a filtered (Whatman
GFF) sample by measuring the spectrophotometric absorbance at 400 nm and converting to
equi\·alent platinum cobalt (Pt) units (Koenings et al. 1987). Calcium and magnesium were
determined from separate EDTA (0.1 N) titrations after Goltcrman (1969). and total iron was

,
- i\!t:ntlon of trade names or \ cndors docs nOl .:onstitute endorsement by the Alaska Dcp:lnrncnl of Fish and Game.
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analyzed by reduction of ferric iron with hydroxylamine during hydrochloric acid digestion as
described by Strickland and Parsons (1972). Reactive silicon was determined using the method
of ascorbic acid reduction to molybdenum blue after Slainton Cl al. ( 1(77).

Acidified (pH <2) samples were analyzed for multiple trace elements by Elemental Research,
Inc .. Vancouver, British Columbia. Canada using inductively coupled plasma mass spectrometry
(ICP·MS). In essence. samples are converted into an aerosol that is injected into high
temperature argon plasma. The aerosol is vaporized or decomposed into atoms. The
concentration of trace elements is determined by measuring the amount of light absorption.

RESULTS

1995

The mn timing for salmon in the Takotna River was unknown at the start of the 1995 season. As it
turned out. both the chinook and chum salmon runs were well underway when counting began on 7
July. The cumulative season passages were 156 chinook salmon and 1,689 chum salmon (Tables I
and 2). These passages do not include estimates for the missed counts or missed days, so the actual
total escapements were greater. The actual number of fish observed included 62 chinook and 644
chum salmon (Tablcs 3 and 4).

The first chinook salmon was observed on 7 July and the first chum salmon on 8 July. Counts from
7 to 9 July occurred on an opportunistic basis while work was being done at the tower site. Regular
scheduled counts began 10 July and continued until 1 September. Counts were usually for 20
minutes of every hour; however. crewmembers were encouraged to count longer when possible.
Actual hourly counts ranged from 15 to 45 minutes with appropriate expansions for the hourly
passage estimates. No estimates were made for hours or days not counted because of the frequency
of missed counts. Early morning hours, 0000 hours to 0400 hours, were seldom counted due to
darkness. Water level began to rise on 21 July and resulted in poor visibility from 22 July until 27
July when water level began to recede. Counts reported for this period represent minimum passage
estimates. Periods of poor visibility also occurred in August.

Tables 5 and 6 show the expanded hourly and daily totals, v"ithout estimates for hours not counted.
The daily peak count of 41 chinook salmon occurred on 11 July (Figure 5); the daily peak count of
222 chum salmon occurred on I0 July (Figure 6).

The counts reported above are all from the South Chartnel. Local residents stated that salmon did
not travel up the North Chartnel as was confirmed by periodic spot counts. The most intensive
counting effort for the North Channel occurred from 24 to 26 July when counts were done 10 to 16
hours a day. This period coincided with an increase in water level, but no salmon were observed.
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1996

The rigor of the tower operations improved in 1996. as did the estimate of salmon passage. The
cumulative season passage included .+01 chinook salmon and 2,794 chum salmon (Tables I and 2).
These passages include estimates for hours and days not counted. The actual number of fish
observed were 114 chinook and 862 chum salmon (Tables 7 and 8). Estimated passages for hours
not counted are reported in Tables 9 and 10.

Scheduled counts began IS June and continued until 26 July when high water forced an end to
operations. An array of lights were operational beginning 26 June to enhance night visibility.
Complete 24-hour counts were achieved on 8 of the 43 days of operation (Tables 7 and 8). Chinook
salmon were first observed on 27 June and the first chum salmon was observed on21 June (Tables
7 and 8). The mid-point of passage for both species was 6 July. The central fifty-percent of the
chinook run passed the site between 3 and II July (Table I). For chum salmon, the central fifty­
percent passage occurred between I and 9 July (Tablc 2). The daily peak count of 73 chinook
salmon occurred on 5 July (Figure 5. Table 9), while the peak count of295 chum salmon occurred
on 6 July (Figure 6. Tablc 10).

The vast majority of salmon passage occurred in the South Channel. The North Channel received
twenty-four hour a day counts from 15 Jlme 10 28 June, but the schedule was reduced after 28 June
when it was apparent salmon seldom traveled up the North Channel. Following 525 expanded hours
of counts, only three chum salmon were observed in the North Channel.

Seven complete 24-hour counts. 4 July through 10 July. were compiled to demonstrate the panern
of daily salmon passage (Tables 7 and 8). This seven-day period corresponds to half of the
cumulative chinook passage for the season as well as half of cumulative chum passage. Overall. the
chinook passage tended 10 be greatest in the late morning and early afternoon with 42% of the
passage occurring between 1000 hours and 1559 hours (Figure 7) Peak chinook passage occurred
during the 1400-hour count which is when 15% of the 7-day passage occurred. Chum salmon had
three periods of heightened passage (Figure 8). The ftrst pulse peaked during the 0200-hour count
and t"vo stronger pulses peaked during the 1200-hour and 21 OO-hour counts.

1997

The rigor of the lOwer operations continued to improve in 1997. The estimated cumulative chinook
passage for the season increased over previous years to 1,176 Crable 1). but the chum salmon
passage decreased to 1,794 (Table 2). These passages include estimates for hours and days not
cOlmted, but the need for such estimates were minimal because few scheduled counts were missed.
The actual number of fish observed included 388 chinook and 595 chum salmon (Tables II and 12).
Estimated passages for hours not counted are reported in Tables 15 and 16.
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Spot counts bcgan 15 June and 24-hour counts began 21 June. Record low water levels allowed
uninterrupted counts to continue through 4 August when tower operations ended for the season. An
array of lights was operational throughout the season. Complete 24-hour counts were achieved on
37 of the 51 days of operation (Tabb I I anJ 12). Chum salmon were first observed on 21 June and
chinook salmon were first observed on 22 June. The mid-point for chinook passage was 8 July
while the mid-point for chum salmon was 12 July. The central fifty-percent passage dates were 3 to
14 July for chinook salmon and 4 to 21 July for chum salmon. The daily peak count of 72 chinook
salmon occurred on 3 July (Figure 5. Table 13): the daily peak count of 117 chum salmon occurred
on 14July (Figure 6. Table 14). Overall. the chinook run was more protracted in 1997 than in 1996,
but the chum run was less protracted (Figure 9).

All counting effon was focused on the South Channel. Concern about passage in the Nonh Channel
was addressed by placing a diversion weir at the lower end of the onh Channel that required all
salmon to pass in the outh Channel. I 0 salmon were ever observed behind the Nonh Channel
weir.

Both chinook and chum salmon exhibited a much more pronounced diurnal migratory pattern than
was observed in 1996 (Figures 7 and 8). The period 21 June through 31 July was used to compile
the diurnal pattern data. This 41-day period corresponds with 99% of both the chinook and chum
passage. Thirty percent of the chinook salmon passed the tower between 0200 hours and 0459 hours
(Table 13. Figure 7). A second peak occurred mid-day from 1300 hours through 1759 hours when
33% passed the tower. The highest hourly chinook passage occurred during the 0200-hour count
when I I% passed.

The chum salmon diurnal panern shows most fish passing during the darkest hours with 63% of the
total passage occurring between 0000 hours and 0459 hours (Table 14. Figure 8). Peak hourly
passage occurred during the 0200-hour COunt when 18% passed the tower.

1998

The 1998 season was unsuccessful due to high water levels. Tables 15 and 16 repon the actual
unexpanded hourly counts. Five chinook and seventeen chum salmon were observed from 20 June
to 6 July. The start of the tower counts was delayed because high water made panel placement
difficult. Spot counts were conducted from 20 to 24 June using white sandbags to enhance visibility.

ome panels were installed by 25 June that allowed for limited counts through 28 June. All panels
were in place by 29 June. when 24-hollf COlmts began. Conditions for counting were satisfactory for
less than one day. afterwards increasing water level washed out some panels as well as the partial
weir on the South Channel. The weir and some panels were reinstalled: however. rising water levels
continued to hinder visibility. Heavy rain started 5 July and the Nonh Channel weir washed out 6
July. Counts were suspended 7 July at 0000 hours due to high water. Rain continued over the next
few days and the Takotna River rose over 36 inches (91.4 cm). For the remainder of the season.
water levels never subsided to a degree that would allow tower operations to reslune.
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Climatological and Hydrological Conditiofls

The records available for climatological and hydrological data are generally incomplete and the
methods used to collect the data were inconsistent. The most complete data set was collected in
1996 (Figure IO. Appcndi~ D). The values reported in Appendix D represent the average value
for the day rather than from a set time as was intended. Missed days are linearly interpolated as
the average of the day before and the day after the missed days (Appendix D). The reported air
temperature ranged from II to 29°C. Water temperature ranged from 13 to 20 °C. The period of
warmest water temperature occurred from 5 to 8 July. Water level ranged from 23 to 32 in (58 ..+
to 81.3 em). The highest recorded water level occurred on 21 July and the lowest water level was
reported on 8 July. There were three periods when counts were suspended or omitted due to the
poor water visibility that resulted from increased water levels; these occurred on 30 June to 3
July, 11 to 13 July and 20 to 24 July. These periods correspond with water levels above 27 in
(68.6 cm). Water clarity again became a problem on 26 July at which point counting was
discontinued for the season.

Record low water levels occurred in 1997. which allowed for excellent visibility throughout the
season. Total stream discharge at the tower site on 27 June was 619 ft3 /s (17.5 m3/s; Attachment C);

the South Channel accounted for 533.8 ft3 /s (15.1 m3/s) and the North Channel discharge was 85.3

ft3 /s (2.4 m3/s). The South Channel transect was 130 ft (39.6 m) wide with a maximum velocity of
.+..+ ft/s (1.34 m/s) and a maximum depth of 2.1 feet (0.65 m). Most salmon were observed in the
deepest and swiftest section of the river, which was approximately 15 to 50 ft (4.6 to 15.3 m)
offshore of the counting tower. The North Channel transect was approximately 67 ft (20A m) wide
\\ith a maximum velocity of 1.8 ft/s (0.55 m/s) and a maximum depth of 1.3 ft (OA m).

\\'ater level in the Takotna River was much higher in 1999 and poor water clarity precluded
operation of the counting tower. Stream discharge was calculated on 21 July 1999, but from a
different location than where measurements where taken in 1997 (Attachment D). The 1999 data
was collected approximately 100 meters upstreanl of the Takotna bridge where the river is confined
to a single channel. The measurements were taken as part of survey for a weir site. Discharge was
estimated to be 1.231.8 ft3 /s (34.9 m3/s). The channel was 238 ft (72.54 m) wide. maxin1um velocity
was 5.0 ft/s (1.52 m/s). and the maxin1um depth was 2.1 ft (0.64 m).

Water Chemistry

Water samples were collected from the Takotna River on 7 July 1996 and 7 July 1997. In 1996
three replicate grab samples were collected for general analysis. The samples were taken from
three stations. Station I was located in the North Channel. downstream of Gold Creek and below
the community hall. at the end of the access road were boats are kept. Station 2 was located in
the South Channel at the couming tower site. Station 3 was located mid-channel, appro~imately

II



0.1 mi (0.161 km) do\Vnstream of the island. A fourth sample. taken from station 3 in 1996, was
used for heavy metal analysis. In 1997 two water samples were taken from the Takotna River at
Station 2. one of the samples was for general analysis and the other for heavy metals. Collections
from 1997 also included samples from Fourth-of-July Creek. Nixon Fork and Tatalina River.
The tributary collections included samples for general processing at the ADF&G linmology lab
and samples for heavy metals analysis by Elemental Research. Inc. Fewer heavy metal
parameters were tested in 1997 than in 1996. Results from all the samples are presented in
Table 17.

DISCUSSION

It is reasonable to have a healthy level of professional skepticism in considering the reliability of
salmon passage estimates generated by a new project such as the Takotna River counting tower. The
report by an ADF&G biologist of 5,000 to 8,000 spawning chum salmon in Fourth-of-July Creek in
1994 was the primary inducement for developing the counting tower (Appendix B). The subsequent
passage estimates generated from the tower project of 2.794 and 1.794 chum salmon in 1996 and
1997 were unexpectedly low and warrant a closer review.

The relative abundance of the chum salmon returns to the Kuskokwim River in 1994 and 1996 were
similar given the range of returns observed over the past ten to twelve years (Burkey et al. 1999).
The commercial harvest in 1994 and 1996 included 271,115 and 207.877 chum salmon, and the
escapement reported for Kogrukluk River was 46, I92 and 48,494. Results from Aniak River sonar
were passage estimates of 388.000 in 1994 and 302,000 in 1996. The information from Takotna
River was even more divergent with the chum return in 1994 being at least twice that of 1996
(Appendix B. Table 2). The actual difference is probably much greater since the aerial surveys
conducted in 1994 were an incomplete estimate of chum salmon escapement. Although the tower
counts may be reliable. the disparity with the relative abundance found elsewhere is not reassuring.

In 1997. the Takotna River chum salmon passage was consistent with trends seen elsewhere in the
Kuskokwim River basin (Burkey et al. 1999). The 1997 commercial harvest of 17,026 and the
Kogrukluk River escapement of 7,937 were both among the lowest on record. Newer escapement
projects such as the George River weir and the Kwethluk River counting tower also suggested very
low chum salmon passages in 1997. Aniak River was the outlier in 1997 with a near average
passage estimate of262.000. The low churn salmon passage of 1.794 reported for the Takotna River
appeared consistent with all except the Aniak River. Whether appropriate or not, the consistency
bet'xeen the Takotna River counting tower and most of the other indicators in 1997 gives some
reassurance as to the revel of rigor under which the tower project was operated in 1997.

The authors believe the passage estimates presented for 1996 and 1997 are reasonable
approximations of the actual salmon escapement in those years. The lack of consistency seen in
1996 does not. in itself. discount the reported escapement for the Takotna River that year. The
apparently lower chum salmon return in 1996 could possibly be a result of markedly lower survival
for the Takotna River spawning population compared to other stocks. McGrath subsistence fishers
set gillnets in the mouth of the Takotna River and a modest change in their effort or effectiveness
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could easily accOlmt for the difference observed in the escapement. Still, the lack of affirmation
coupled with the inoperable conditions encountered in 1998 and 1999 does put into question the
adequacy of the cOlmting tower methodology employed on the Takotna River.

RECOMMENDAnONS

The Takotna River counting tower project has had limited success over the past five years. The
main goal of the project is to estimate the armual chum and chinook salmon escapement, but that
goal was achieved only in 1996 and 1997. Poor water clarity and periodic high water levels are the
primary impediments to success. It is difficult to detect and reliably speciate fish in the tea-colored
water of the Takotna River. When water level and the load of suspended sediment increase
following rainy periods, then reliable operation is impossible. Other tower projects have
experienced similar difficulties (Chris and Cappiello 1999; Menard 1999). Diminished light levels
in July and August also impede effective counting tower operations. Other issues inhibiting success
include: the conflict of students maintaining 24-hour counting schedules concurrent with their
required academic schedules, the difficulty of traveling to the South Chamel tower site, limited on­
site training and quality control, turnover in adult leadership, and the lack of staff with effective
escapement monitoring experience.

To improve project performance the authors recommend that the counting tower be replaced ""ith a
resistance board weir. The resistance board design is better able to handle periodic high water events
than tower or fixed-panel weir designs as has been demonstrated in the Middle Fork Goodnews
(Menard 1999). Tuluksak (Harper 1997), Kwethluk (Harper 1998. Chris and Cappiello 1999),
Andreafsky (Tobin and Harper 1998). and Gisasa Rivers (Wiswar 1998). and Beaver Creek (Collin
and "-ostohrys 1998). The resistance board design is not infallible, but inoperable periods are
generally minimal, and material loss and damage from high water events are typically modest
(ilarper 1997. Tobin and Harper 1998). In one extreme case, the South Fork Koyukuk River weir
(Yukon drainage) was submerged by as much as 10 feet (3.1 m) of water and left in place over the
winter (Wiswar 1997). The high velocity of the water forced the weir panels to flatten against the
riverbed, as designed, so the weir did not impede fish passage during the inoperable period. When
the water level receded. the gravel covered weir was still in position with only moderate damage.

An added advantage to a weir operation is that it allows for more flexible staff scheduling that can
berter accommodate the academic schedules of students and the diminishing daylight of late
summer. Another benefit of a resistance board weir is that the design allows for a greater likelihood
of successful operation in late sunlmer and fall for monitoring coho passage.

In addition to weir development, the authors recommend that measures be taken that will bring
experienced adult leadership to the project with less turnover. Ideally, ADF&G or USFWS should
assign an experienced technician or entry level biologist to the project to work \\ilh the locally hired
crew. Other initiatives that should be pursued include periodic surveys of the drainage to document
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where salmon are spa\\ning and rearing, and investigations to deterntine what measures. if any. can
be taken to impro\"e salmon returns.

POST-SCRIPT

Many of the recommendations made in this report are already being pursued. Staff from ADF&G
has conducted ground surveys to identify possible weir installation sites near the community of
Takotna (Appendix C and E). In addition, TCSTC applied savings from the reduced operational
periods in 1998 and 1999 towards the purchase and fabrication of weir components. As of this
writing the fish passage chute and substrate rail for a 250 ft (76.3 m) resistance board weir have
been fabricated and are being stored at the ADF&G Sport Fish shop in Palmer. Additional materials
are in storage at the Bureau of Land Management facility in Anchorage pending fabrication work
planned for February and March 2000. Funding avenues are being pursued to secure the final
materials needed for the fabrication and transportation of the weir components to Takotna. Finally,
ADF&G has received a grant from the National Oceanic and Atmospheric Association which
includes support cost for assigning a Fish and Wildlife Technician to the Takotna project from 2000
through 2002.
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Table 1 Expanded daily and cumulative migration of chinook salmon past the Takotna River counting tower, Kuskokwim Area, 1995-1998,'
Date Daily Cumulative Percent Passage

1995 1996 1997 1998 1995 1996 1997 1998 t995 \996 1997
15-Jun 0 0 0 0 0 0
16-Jun 0 0 0 0 0 0
17·Jun 0 0 0 0 0 0
18-Jun 0 0 0 0 0 0
19-Jun 0 0 0 0 0 0
2Q..Jun 0 0 0 0 0 0 0 0
21·Jun 0 0 0 0 0 0 0 0
22·Jun 0 6 0 0 6 0 0 1
2J-Jun 0 0 0 0 6 0 0 1
24-Jun 0 12 0 0 16 0 0 2
25-Jun 0 30 0 0 46 0 0 4
26-Jun 0 24 0 72 0 0 6
27·Jun 9 9 0 9 61 0 2 7
28·Jun '7 33 0 26 114 0 7 10
2g..Jun 8 36 0 34 150 0 9 13
3Q..Jun 21 57 0 55 207 0 14 18
01·Jul 18 0 0 72 207 0 18 18
02·Jul 15 30 3 87 237 3 22 20
OJ-Jul 12 72 3 98 309 6 25 26
04·Jul 12 66 3 110 375 9 28 32
OS-Jul 73 54 0 183 429 9 46 37
O&-Jul 39 54 6 223 483 15 41
07·Jul 4 10 33 4 233 516 3 44
08·Jul 7 37 54 11 270 570 7
Og..Jul 2 24 69 13 294 639 9 55
lQ..Jul 8 3 51 21 297 690 14 59
l'-Jul 41 4 74 62 301 764 40 65
12·Jul 8 5 48 70 305 812 45 69
1J-Jul 12 5 24 82 311 836 78 71
14·Jul 17 7 66 99 318 902 64 79 77
15-Jul 9 7 27 '08 325 929 59 81 79
16-Jul 6 9 12 114 334 941 73 83 80
17·Jul 0 0 36 114 334 977 73 83 83
18-Jul 12 20 48 126 353 1,025 81 98 67
19..Jul 12 11 12 138 364 1,037 88 91 98
2Q..Jul 6 9 15 144 374 1,052 92 93 90
21·Jul 0 8 3 144 382 1,055 92 95 90
22·Jul 9 7 12 153 389 1,067 98 97 91
23-Jut 0 5 9 153 394 1,076 98 98 92
24-Jul 0 4 24 153 398 1,100 98 99 94
25--Jul 0 3 15 153 401 1,115 98 100 95
26-Jul 0 0 18 153 401 1,133 98 100 97
27-Jul 0 12 153 1,145 98 98
28·Jul 0 6 153 1,151 98 98
2g..Jul 0 15 153 1,166 98 99
3Q..Jul 3 0 156 1,166 100 99
31·Jul 0 -6 156 1,160 100 99

Ot·Aug 0 3 156 1,163 100 99
02·Aug 0 9 156 1,172 '00 100
03·Aug 0 5 156 1,176 100 100
04-Aug 0 0 156 1,176 100 100
OS-Aug 156 100
06-Aug 156 100
07.Aug 0 156 '00
08-Aug 156 '00
09-.Aug 156 100
lQ..Aug 156 100
11·Aug '56 '00
12-Aug '56 100
lJ-Aug '56 100
14-Aug 156 100
15·Au9 0 156 100
16-Aug '56 100
17.Aug 156 100
18·Aug 156 '00
19·Aug 156 100
2Q..Aug 156 100
21-Aug 0 156 100
22·Aug 156 100
2J-Aug 0 156 100
24-Aug 156 100
25·Aug 0 156 100
26-Aug 156 100
27-Aug 156 100
28·Aug 0 156 100
29-Aug 0 156 100
30·Aug 0 '56 '00
31·Aug 0 '56 '00
01·Sep 0 156 '00

Expanded dally and cumulatIVe numbers for 1995 and 1998 do not Indude estimates for missed counts.
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Table 2 Expanded daily and eumulauve ml9ration of chum salmon past the Takotna River counting tower. Kuskokwim Area 1995-1998.-
Date D.., CumulatIVe Percent Passage

1995 1996 1997 1998 1995 t996 1997 1998 1995 t996 1997

l$.Jun 0 0 0 0 0 0
l&-Jun 0 0 0 0 0 0
17·Jun 0 0 0 0 0 0
18·Jun 0 0 0 0 0 0
19-Jun 0 0 0 0 0 0
2()..Jun 0 0 0 0 0 0 0 0
21-Jun

"
6 0 " 6 0 0 0

22-Jun 0 0 0 I. 6 0 0 0
23-Jun 0 0 0

"
6 0 0 0

24-Jun 102 12 0 115 t8 0 • 1
25-Jun 0 21 0 115 45 0 4 3
26-Jun 0 t2 115 51 0 • 3
27-Jun '37 5' 0 252 '08 0 9 6
2a-Jun 68 45 0 320 153 0 11 9
29-Jun 127 84 0 "8 231 0 16 t3
3()"Jun 117 '8 9 565 285 9 20 '6
01·JIJI tOl t8 0 666 303 9 2' tl
02-Jut 85 33 15 752 336 2' 21 t9
OJ-Jut 69 33 6 821 369 30 29 21
O4·Jul t23 69 3 94' 438 33 34 2'
OS-Jut 264 72 t2 1,207 510 '5 '3 28
06-Jul 295 87 ~ 1,502 591 51 33
07·Jul 0 2'2 33 0 1,7« 630 0 62 35
08-Jul 53 209 '2 53 1,953 672 3 10 31
09-Jul 82 172 57 135 2,126 129 8 16 41
l()..Jul 222 105 63 357 2,231 792 21 80 ..
11·Jul 63 86 65 420 2,317 857 83 48
12-Jul '2 18 33 '62 2,395 8.. 86
13-Jut 98 70 36 560 2,464 926 88 52
14·Jul 111 11 117 617 2,475 1,043 89 58
15-Jut 82 26 36 159 2,502 1,079 90 60
16·Jut '26 37 5' 885 2,539 1,133 91 63
l1·Jul 11 56 18 896 2,595 1,211 53 93 61
18·Jul 150 53 57 1,046 2,648 1,268 62 95 11
19-Jul 129 35 t8 1,175 2,682 1.286 10 96 12
2Q..Jul '2 29 30 1,217 2.712 l,3H~ 12 97 73
21-Jut t29 26 12 1,346 2,737 1,388 80 98 17
22-Jul 12 21 2' 1,418 2,758 1,4 12 84 99 79
2J-Jul 79 16 66 1,497 2.774 1,478 89 99 82
24-Jul 8 8 62 1,505 2.783 1,539 89 tOO 66
25-Jul 18 " 2' 1,54:3 2.794 1,563 90 '00 81
26-Jul " 0 15 1,534 2.794 1,578 9t tOO 88
27-Jul 33 12 1,567 1,650 93 92
2a-Jul 2t 21 1,588 1,671 9' 93
29-Jul 29 51 1,617 1,728 96 96
JO-Jul 66 27 1,683 1,755 100 98
31·Jul 6 2' 1,689 1,776 '00 99

01-Aug 0 12 1,689 1,788 100 100
02·Aug 0 6 1.689 1,794 100 100
OJ-Aug 0 0 1,6l!J9 1,794 100 100
O4.Aug 0 0 1,689 1,794 100 100
OS-Aug 1,689 100
06-Aug 1,689 100
07-Aug 0 1,689 100
Oa-Aug 1,689 100
09-Aug 1,689 100
10-Aug 0 1,689 100
11·Aug 1,689 '00
12·Aug 0 1,689 tOO
13·Aug 1,689 100
14-Aug 1,689 tOO
t$.Aug 0 1,689 tOO
16·Aug 1,689 tOO
17-Aug 1,689 tOO
la-Aug 1,689 tOO
19-Aug 1,689 tOO
2a-Aug 1,689 tOO
21·Aug 0 1,689 tOO
22-Aug 1,689 tOO
23-Aug 0 1,689 tOO
24-Aug 1,689 tOO
2S-Aug 0 1,689 tOO
26-Aug 1,689 100
27.Aug 1,689 100
28·Aug 0 1,689 tOO
29-Aug 0 1,689 tOO
3O-Aug 0 t,689 tOO
31·Aug 0 1,689 100
01-Sep 0 t,689 100

E)Cpanded dalty and cumulatIVe numbers for 1995 and 1998 do not Indude estimates for missed counts
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Table 3. Actual unexpanded hourly chinook salmon observations al the Takotna River counting tower, Kuskokwim Area, 1995.

Dale Hour Tolal
000 1'00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 lS:oo 16:00 17:00 18:00 19:00 20:00 21:00 22.00 23:00 Chinook

07-Jul 2 2
08·Jul 1 0 4 0 0 5
09·Jul 0 0 0 0 1 0 0 1
10-Jul 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 3
11·Jul 0 0 0 0 0 1 -1 0 2 7 0 0 0 0 5 2 0 0 0 0 16
12·Jul 0 1 0 0 0 1 0 0 0 1 0 3
13·Jul -. 0 0 0 3 0 0 0 1 0 0 0 0 2 0 0 5
14·Jul 1 0 0 0 0 2 0 0 0 0 0 1 1 0 2 7
1S·Jul 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 4
16-Jul 0 0 0 0 0 0 1 1 0 0 0 0 2
17-Jul 0 0 0 0 0 0 0 0 0
18·Jul 0 0 0 0 3 0 0 0 1 0 0 0 0 0 0 0 0 4
19·Jul 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 0 4
20·Jul 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2
21-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n·Jul 0 0 , 2 0 0 0 0 0 0 0 3
23-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2S-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JO-Jul 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
31-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

01-Aug 0 0 0 0 0 0 0 0 0 0
02.Aug 0 0 0 0 0 0 0 0 0 0 0 0
03.Au9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.-> 04-Aug 0 0 0 0 0 0 0 0
0 OS-Aug

06-Aug
01.Aug 0 0 0 0 0 0 0 0 0 0 0 0
08-Aug
09·Aug
lO-Aug 0 0 0 0 0 0 0 0 0 0
11·Aug
12-Aug 0 0 0 0
13-AlIg
14-Auy
lS·Aug 0 0 0
16-Aug
17-Aug
18·Aug
19·Aug
20·Aug
21·Aug 0 0 0 0 0
22-Aug
23-Aug 0 0 0 0 0 0 0 0
24-Aug
2S-Aug 0 0 0
26·Aug
27.Aug
28-Aug 0 0 0 0 0 0 0
29·Aug 0 0 0 0 0 0 0
30-Aug 0 0 0 0 0 0 0 0 0
31·Aug 0 0 0 0 0 0 0 0 0
01·Sep 0 0 0 0 0 0 0 0 0

Total Chinook 0 1 0 0 3 0 0 0 0 3 1 0 6 11 5 3 2 4 7 3 5 5 1 2 62



Table 4. Actual unexpanded hourly chum salmon observations at the Takotna River counting lower, Kuskokwim Area, 1995.
Dale Hour Tolal

000 1:00 2:00 300 4:00 5:00 6:00 7:00 8:00 9-00 10:00 11:00 12.00 13:00 14:00 15.00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23'00 Churn
07-Jul 0 0
08-Jut 4 2 14 1 6 27
09-Jul 0 1 6 38 2 0 0 47
lQ-Jul 3 3 0 , 1 0 6 7 4 17 14 '0 8 0 0 6 80
11-Jul 3 6 2 0 2 6 0 2 0 0 0 0 0 0 0 0 0 0 0 0 21
12-Jul 0 4 3 3 1 3 0 0 0 0 0 14
13-Jul 11 1 1 3 8 3 0 2 6 10 0 4 0 0 0 0 49
14-Jul 0 0 0 0 5 0 0 0 8 1 6 2 1 14 1 2 9 0 0 1 0 0 4 54
15-Jul 0 4 1 0 3 0 0 0 0 0 2 8 8 0 3 4 2 2 0 37
16-Jul 0 0 0 2 2 4 7 16 6 5 0 0 42
17-Jul 1 0 0 0 0 1 0 2 4
l8-Jul 0 0 0 0 1 0 0 1 16 6 0 0 2 17 4 1 2 50
19-Jul 0 1 0 2 0 2 2 9 5 0 3 4 7 3 0 5 43
2o-Jul 0 0 0 3 0 3 0 0 0 0 1 0 1 6 14
21-Jul 9 12 2 0 0 0 2 1 8 1 0 12 0 47
22-Jul 0 0 2 3 6 3 4 3 0 2 1 24
23-Jul 5 7 1 0 3 0 0 1 0 2 2 3 0 , 0 0 25
24-Jut 1 3 0 0 0 0 0 0 0 0 0 0 0 4
25-Jul 0 0 0 0 0 0 1 0 0 2 2 1 0 6
26-Jul 0 0 0 0 0 0 0 0 0 0 2 0 0 1 1 0 4
27-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 4 11
2B-Jul 1 0 0 0 0 0 0 4 0 2 0 0 0 0 0 0 0 0 7
29-Jul 3 0 2 4 0 1 0 0 0 0 0 0 0 0 0 0 10
30-Jul 0 0 0 0 9 0 11 0 0 0 2 0 0 0 0 0 22
31-Jul 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2

01-Aug 0 0 0 0 0 0 0 0 0 0
02-Aug 0 0 0 0 0 0 0 0 0 0 0 0
03-.Aug 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

N 04-Aug 0 0 0 0 0 0 0 0
OS-Aug
06-Aug
07-Aug 0 0 0 0 0 0 0 0 0 0 0 0
DB-Aug
09-Aug
10-Aug 0 0 0 0 0 0 0 0 0 0
ll-Aug
12-Aug 0 0 0 0
l3-Aug
14-Aug
lS-Aug 0 0 0
16·Aug
17·AuO
lB-Aug
19·Aug
20-Aug
21-Aug 0 0 0 0 0
22-Aug
23-Aug 0 0 0 0 0 0 0 0
24-Aug
2S.Aug 0 0 0
26·Aug
27-Aug
28·Aug 0 0 0 0 0 0 0
29-Aug 0 0 0 0 0 0 0
30-Aug 0 0 0 0 0 0 0 0 0
31-Aug 0 0 0 0 0 0 0 0 0
01.Sep 0 0 0 0 0 0 0 0 0

Total Chum 0 4 0 0 18 23 8 7 33 22 19 26 28 43 31 24 33 69 34 62 91 20 29 20 644
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Table 6. Expanded hourly chum salmon migration past the Takotna River counting tower, Kuskokwim Area, 1995.~

Dale Hour Tolal
0:00 Loo 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20.00 21:00 22:00 23:00 Chum

D7·Jul 0 0
D6-Jul 6 6 19 2 16 53
09-Jul 0 3 16 57 4 0 0 62
1D-Jul 9 6 0 2 3 0 16 21 12 51 26 30 24 0 0 '6 222
11·Jul 9 16 6 0 6 16 0 6 0 0 0 0 0 0 0 0 0 0 0 0 63
12-Jul 0 12 9 9 3 9 0 0 0 0 0 42
13-Jul 22 2 2 6 16 6 0 4 12 20 0 6 0 0 0 0 96
14·Jul 0 0 0 0 15 0 0 0 16 2 12 4 2 26 2 4 16 0 0 2 0 0 12 117
15-Jul 0 12 3 0 9 0 0 0 0 4 16 16 0 6 6 4 4 0 82
16-Jut 0 0 0 6 6 12 21 46 16 15 0 0 126
17·Jut 2 0 0 0 0 3 0 6 11
la-Jul 0 0 0 0 3 0 0 3 46 16 0 0 6 51 12 3 6 150
19-Jul 0 3 0 6 0 6 6 27 15 0 9 12 21 9 0 15 129
20-Jut 0 0 0 9 0 9 0 0 0 0 3 0 3 18 42
21·Jul 27 36 6 0 0 0 6 3 24 3 0 24 0 129
22·Jul 0 0 6 9 16 9 12 9 0 6 3 72
23-Jul 20 21 3 0 9 0 0 3 0 6 6 9 0 2 0 0 79
24·Jul 2 6 0 0 0 0 0 0 0 0 0 0 0 6
25-Jul 0 0 0 0 0 0 3 0 0 6 6 3 0 16
26·Jul 0 0 0 0 0 0 0 0 0 0 6 0 0 3 2 0 11
27-Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 12 0 33
2B-Jul 3 0 0 0 0 0 0 12 0 6 0 0 0 0 0 0 0 21
29·Jul 9 0 6 12 0 2 0 0 0 0 0 0 0 0 0 0 29
3D-Jut 0 0 0 0 27 0 33 0 0 0 6 0 0 0 0 0 66
31-Jul 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 6

DI-Aug 0 0 0 0 0 0 0 0 0 0
D2-Aug 0 0 0 0 0 0 0 0 0 0 0 0
D3-Auy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

'" D4-Aug 0 0 0 0 0 0 0 0", 05·Aug
06-Aug
07-Aug 0 0 0 0 0 0 0 0 0 0 0 0
OB·Aug
09-Aug
10-Aug 0 0 0 0 0 0 0 0 0 0
11-Aug
12-Aug 0 0 0 0
13-Aug
14.Aug
15·Aug 0 0 0
16-Aug
17·Aug
18-Aug
19-Aug
20-Aug
21-Aug 0 0 0 0 0
22·Aug
23-Aug 0 0 0 0 0 0 0 0
24·Aug
25-Aug 0 0 0
26-Aug
27·Aug
2B-Aug 0 0 0 0 0 0 0
29·Aug 0 0 0 0 0 0 0
30·Aug 0 0 0 0 0 0 0 0 0
31·Aug 0 0 0 0 0 0 0 0 0
D1-Sep 0 0 0 0 0 0 0 0 0

Tol,j1 Churn 0 12 0 0 54 69 21 21 64 64 49 70 75 110 92 66 85 176 88 179 166 54 72 60 1,689

• Eslimates are not included for missed counls.



Table 7 Actual unexpanded hourly chinook salmon observations at the Takotna River counting tower. Kuskokwim Area. 1996
Date Hour Total

000 100 200 300 400 5:00 6'00 700 800 900 10.00 1100 12:00 13:00 1400 1500 1600 1700 1800 1900 20.00 21.00 22 00 2300 Chinook
15-Jun 0 0 0 0 0 0 0 0 0 0 0 0
16-Jun 0 • • • • 0 0 0 0 0 0 0 0 0 0 0 01 b b b b b bl 0
17·Jun b • • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
l8·Jun 0 • • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-Jun b • , , , 0 0 0 0 0 0 0 0 0 0 0 0 0
2Q-Jun 0 • • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21·Jun 0 • • • • b b b b b b 0 0 0 0 0 0 0 0 0 0 0 0 0
22·Jun b • • • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-Jun b • • • , 0 0 0 0 0 0 0 0 0 0 0

~D
~ 0

24-Jun b • • • , 0 0 0 0 0 0 0 0 0 0 0 b bl 0 0 0 0
25-Jun b • • • • 0 0 0 0 0 0 0 0 0 0 0 b b b b bl 0
26·Jun b • , • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27-Jun b b b b b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 3
28-Jun b b b 0 b 0 2 0 2 0 0 0 0 0 0 0 01 b b bl 0 0 0 4
29·Jun 0 t 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 3
30-Jun 0 0 1 -I 0 0 0 0 t 0 Ii < < < < < < < < < < < <I 3
01·Jul 1 < < < < < < < < cl 0
02·Jul 0
03·Jul I < cl 0 1 0 0 1 o~ 0 0 0 0 0 2
04·Jul 0 1 0 0 0 0 0 0 0 1 0 0 0 0 -, 0 1 0 1 0 1 0 0 t 5
OS-Jul 0 0 0 0 0 0 0 0 3 2 2 0 6 2 4 1 0 0 1 5 0 3 0 0 29
OS·Jul 2 0 t 2 0 • 0 0 1 a 1 1 1 • 0 0 0 0 0 1 0 0 a a 18

,.> 07·Jul 0 0 1 a a 0 0 1 a 0 • 0 0 a a 0 0 0 0 a 0 0 1 0 •... OB·Jul 0 0 0 1 0 1 1 0 2 0 0 0 3 , 2 0 0 a 1 2 0 0 0 0 1.
og·Jul 0 0 a 0 2 0 0 • 0 0 0 3 0 0 0 2 0 0 0 0 0 0 1 -I 8
10·Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
ll-Jut 0 -. 0 0 0 0 0 0 1 t 0 0 0 0 0 01 < < < < < <I 1
12·Jut 0
13·Jul 0 0 a 0 1 0 a a a 0 0 0 ,
14-Jul 0 0 0 2 0 0 0 0 0 0 0 0 0 a a 0 0 a a a 2
15·Jul a 0 2 a 0 0 0 0 0 0 0 a 0 0 a 0 0 0 0 a 0 2
16·Jul 0 0 0 0 0 0 , 0 0 0 1 1 0 0 0 0 0 0 0 a a 0 0 3
17·Jul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0
1B·Jul 0 0 a 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 2 0 1 2 6
19-Jul 0 0 0 0 • 1 0 0 0 0 1 0 0 0 0 0 0 0 0 3
20-Jul I < < < cl I < < < < < cl 0
21-Jul a
n·Jul 0
23·Jul a
24-Jul 0 1 0 0 0 a 0 1
25·Jul 0 0 • 0 0 0 0 0 a 0 a 0 0 0 a a 0 0 0 0 1
26.Jul 0 0 0
27·Jul

Total Chinook 2 1 6 • 2 6 1 5 9 8 • 7 11 8 7 3 3 0 4 8 • 5 3 3 114

Counts dolotod from 0100·0400 hr duo to light:> not being operational lights wero Installod 7·26·96 at 2000 hrs.
Count:. dolotod duo to Inadoquato halOIng 01 per:.onnol
Counts deloted due to poor visibility



Table 8 Actual unexpanded hourly chum salmon observations althe Takotna RIVer counting tower, KuskokwIm Area, 1996
Date Hour Total

0.00 1.00 2:00 3:00 4:00 500 6:00 7:00 8'00 900 10;00 11:00 12'00 13.00 14:00 15:00 16:00 17:00 18:00 19.00 20:00 21'00 22.00 2300 Chum

15·Jun 0 0 0 0 0 0 0 0 0 0 0 0
164 Jun 0 a a a a 0 0 0 0 0 0 0 0 0 0 0 01 b b b b b bl 0
174 Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
184 Jun 0 a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19·Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0
20-Jun 0 a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

21 4 Jun 0 a a a a b b b b b b 0 0 0 0 3 0 0 0 0 0 0 0 3
22-Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23-Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0

~n
L:::}] 0

24 4 Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 b bl 0 15 8 23

25·Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 b b b b bl 0
26-Jun b a a a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27-Jun b b b b b 0 0 0 0 0 0 0 0 0 0 0 0 0 16 15 18 7 1 57
28-Jun b b b 1 b 0 4 0 0 0 1 , 0 0 0 0 01 b b bl 0 7 3 17
29-Jun 0 0 4 14 12 1 3 1 3 0 0 0 2 0 0 0 9 3 0 ., 0 0 54
30-Jun 0 1 4 4 1 2 1 0 0 0 21 c c c c c c c c c c c cl 18
01-Jul 1 c c c c c c c c cl 0

02 4 Jul 0
03·Jul 1 c cl 0 1 , 0 2 3L:::}] 1 0 0 1 5 '4
04-Jul 0 , 0 0 0 0 0 2 0 6 5 0 -1 0 0 0 3 9 7 4 6 0 7 0 49
05-Jul 0 0 0 0 0 3 4 13 12 9 11 0 16 1 2 0 13 3 0 12 11 2 1 1 114
OB-Jul 8 5 14 8 9 1 3 16 1 6 8 17 12 , 0 3 1 3 5 1 11 0 5 0 141

N 07-Jul 2 0 16 0 1 0 2 2 0 10 , 4 0 8 0 10 0 2 7 0 0 18 0 7 90
V> 08-Jul 0 3 2 14 2 0 1 1 1 0 6 3 18 11 4 1 0 5 3 1 0 1 0 1 78

09-Jul 1 0 1 2 2 1 6 0 6 2 6 1 3 0 , 1 3 0 0 0 7 3 3 9 61
10-Jul 1 0 1 0 0 2 0 1 0 0 0 0 4 5 6 0 0 0 3 0 0 8 4 0 35
l1-Jul 2 0 2 0 4 3 1 1 0 0 1 0 0 0 1 21 c c c c c cl 17
12-Jul 0
13-Jul 2 1 1 0 1 , 1 1 1 0 3 0 '5
14-Jul 1 0 0 0 0 0 0 0 0 -1 0 0 0 1 0 0 0 0 2 0 3
15-Jul 0 1 2 2 0 2 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 8
lB-Jul 1 0 1 0 0 0 0 2 0 0 2 2 1 0 2 0 0 0 0 0 0 1 0 '2
17-Jul 0 0 0 0 1 0 0 0 0 0 0 7 1 1 0 2 0 0 1 4 1 2 0 0 20
18·Jul 3 0 0 0 0 4 0 4 0 0 1 0 0 0 0 1 2 1 , 0 0 0 17
19-Jul 0 0 0 0 1 0 2 0 0 2 0 0 7 0 0 0 0 0 0 12
20·Jul I c c c cl I c c c c c cl 0
21-Jul 0
22-Jul 0
23-Jul 0
24-Jul 0 1 0 0 0 0 0 1
25-Jul 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3
26-Jul 0 0 0
27-Jul

Total Chum 19 11 48 45 33 18 20 46 26 38 " 37 59 3' 21 21 33 31 39 " 53 51 56 35 862

Counts deleted from 0100 - 0400 hr due to kghts not being operatlOflal lighlS were Installed 7-26-96 at 2000 hrs.
b Counts deleted due to inadequate traIning of personnel

Counts deleted due to pool'" VIsibility.



Table 9.
Date

Expanded hourly chinook salmon migration past the Takotna River countIng lower, Kuskokwim Area, 1996.•

Hour
000 100 200 300 400 500 600 100 800 900 1000 1100 1200 1300 1400 1500 1600 1100 1800 1900 2000 2100 2200 2300

Total
ChHlOOk

1-'
0-

lS·Jun
16·Jun
11·Jun
18·Jun
19·Jun
20-Jun
21-Jun
22·Jun
23·Jun
24-Jun
2S-Jun
26-Jun
21·Jun
28·~un

29·Jun
30-Jun
01-Jul
02-Jul
03·Jul
04·jul
OS·Jul
06·Jul
01·Jul
OS-Jul
Q9·Jul
10-Jul
11-Jul
12·Jul
13·Jul
14·Jul
15·Jul
16-Jul
l1-Jul
18·Jul
19-Jut
20-Jut
21·Jut
22-Jul
23-Jul
24-Jul
25·Jul
26·Jul
21·Jul

o 0 0 0 0 0 0 0 0 0 o~
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 o~
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 0 0:
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 =
00000000000000000000000
00000000000000000000000
00000000000000000002203
1 1 0 1 1 0 6 0 6 0 0 0 0 0 0 0 01 1 1 11 0 0 0
30000000002000000000300
o 2 -2 0 3 0 0 0 3 0 31 1 1 3 1 0 0 1 1 1 0 1 0
11011011111113100111010
11011011011112100111010
o 0 0 0 1 0 1 0 0 1 11 0 3 0 0 3 OL...QJ 0 0 0 0 0
3000000020000-302020300 :J
o 0 0 0 0 0 0 0 J 01 0 12 6 12 3 0 0 3 15 0 l) 0 0
o 2 4 0 10 0 0 2 0 2 2 2 8 0 0 0 0 0 3 0 0 0 0
02000020030000000000030
00303304000636000360000
00060030009000600000033
00000000000003000000000

u ·3 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
000000000000001000000000
000000000000000030000000
"00600000000000000000000

06000000000000000000000
00000030003300000000000
00000000000000000000000

u00011003000000000006036
000001003300003000000000
"00000000011101000010010

00000000000001000010000
00000000000001000000000
00000000000001000000000
o 0 0 0 0 a 0 0 0 0 0 0 0 1r-ol 0 01 3 0 0 0 0 0
o 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 01

o 0

o
o
o
o
o
o
o
o
o
o
o
o
9

17

8
21
18
15
12
12

73
39
10
37
24

3
4
5
5
7
7
9
o

20
11
9
8
7
5
4

3
o

Total Chinook 7 19 14 11 22 4 18 24 23 14 24 28 25 35 13 10 o 16 31 '5 16 '5 11 401

a EstImated counts are endosed In boxes.



Table 10. Expanded hourly chum salmon migration past the Takotna River counting tower, Kuskokwim Area, 1996.•

Dale Hour Total

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8;00 9:00 10:00 11:00 12;00 13:00 14:00 15:00 16:00 17:00 18;00 19:00 20:00 21:00 22:00 23:00 Chum

15·Jun 0 0 0 0 0 0 0 0 0 0 grJ] 0
16·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 0
17·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
la-Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19-JlIn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21·Jun 0 1 1 0 0 1 0 1 1 0 0 0 0 0 9 0 0 0 0 0 0 0 14
22·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23..Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

~I
0 0 0 0 0

2~:
0

24..Jun 2 5 4 2 0 0 0 0 0 0 0 0 0 0 0 6 4 71 0 45 102
25·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26-Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27·Jun 2 6 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0 32 30 36 14 3 137
28·Jun 1 3 3 1 0 12 0 0 0 2 2 0 0 0 0 01 4 3 51 0 21 9 68
29·Jun 0 8 28 24 3 2 6 2 6 0 0 0 6 0 0 0 27 9 0 -3 0 0 127
3Q·Jun 2 8 8 3 6 3 0 0 0 6 9 7 5 3 3 5 6 4 8 9 7 5 117
01-Jul 2 5 4 2 3 4 3 4 6 3 8 6 5 3 3 4 6 4 7 8 6 4 101
02·Jul 1 4 4 2 2 3 3 4 5 2 6 5 4 2 3 4 5 3 6 7 5 3 85
03-Jul 1 3 3 1 2 3 2 3 4 2 0 3 3 0 6 6 4 3 0 0 3 15 69
04-Jul 3 0 0 0 0 6 0 12 15 0 -2 0 0 0 6 '8 14 12 18 0 21 0 123
05·Jul 0 0 0 0 12 26 24 14 22 0 32 3 6 0 26 9 0 36 33 6 3 3 264
06-Jul 12 34 16 22 9 16 2 12 16 26 24 8 0 7 2 9 15 3 26 0 '5 0 295,-' 07·Jul 0 32 0 3 6 4 0 20 3 12 0 24 0 30 0 6 21 0 0 54 0 2' 242

--.J
OB-Jul 9 6 42 6 3 3 2 0 12 9 36 33 12 3 0 15 9 3 0 3 0 3 209
09·Jul 0 3 6 6 12 0 '8 5 14 3 9 0 12 3 9 0 0 0 2' 9 9 27 '72
10-Jut 0 3 0 0 0 3 0 0 0 0 12 15 18 0 0 0 9 0 0 24 12 0 105
11·Jul 0 6 0 12 3 3 0 0 3 0 0 0 3 6 3 4 5 3 6 7 5 3 86
12..Jul 1 4 3 2 2 3 2 3 5 2 6 5 4 2 2 3 4 3 5 6 4 3 78
13-Jul 1 3 3 , 2 3 2 3 4 2 6 2 2 0 3 12 3 3 3 0 9 0 70
14-Jul 0 0 0 0 0 0 0 0 1 0 0 -3 0 0 0 3 0 0 0 0 6 0 11
15·Jul 3 6 6 0 1 1 , 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 26
1&.Jul 0 3 0 0 1 0 6 0 0 6 6 3 0 6 0 0 0 0 0 0 3 0 37
17·Jul 0 0 0 3 0 0 0 0 0 17 3 3 0 6 0 0 3 12 3 6 0 0 56
18-Jul 0 0 0 1 0 12 0 12 0 0 3 0 0 0 0 3 6 3 3 0 0 0 53
19-Jul 0 2 1 1 0 0 3 0 6 0 0 6 0 0 14 0 0 0 0 0 0 1 35
20..Jul 0 1 1 1 1 1 1 1 2 1 2 2 1 1 1 , 2 1 2 2 2 1 29
21·Jul 0 1 1 1 1 1 1 1 2 1 2 2 1 1 1 1 1 1 2 2 1 1 26
22·Jul 0 1 1 0 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 2 1 1 21
23·Jul 0 1 1 0 0 1 0 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 16
24·Jul 0 0 0 0 0 0 0 0 0 0 , 1 0 0 0 0 3 0 0 0 0 0 8
25-Jul 0 2 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 01 1 1 1 01 11
26-Jul 0 0 0
27..Jul

Total Chum 68 42 'SO '42 101 68 73 110 78 99 132 95 167 127 84 73 92 106 153 143 189 179 194 128 2,794

a Estimated counts are enclosed in boxes.



Table 11. Actual unexpanded hourly chinook salmon observations at the Takotna River counting tower, Kuskokwim Area, 1997.·
Dale Hour Total

0:00 1:00 2.00 3:00 4:00 5:00 6:00 7:00 8:00 900 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18'00 19:00 20:00 21:00 2200 23:00 Chinook

15-Jun 0
16-Jun 0 0 0
17·Jun 0 0 0 0 0
18-Jun 0 0 0 0 0 0
19·Jun 0 0 0 0
20-Jull 0 0 0 0 0 0 0 0 0 0 0 0 0
21·JIIll

,
0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -, 0

22·Jun 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
23-Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24-Jun 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 •
25-Jull 1 1 0 1 3 0 0 0 0 0 0 0 1 0 0 3 0 0 0 0 0 0 0 0 10
26-Jul1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 -2 0 2 0 0 1 0 0 4 8
27-Jull 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 3
28-Jun -I 0 7 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 1 11
29-Jull 0 0 3 1 3 0 0 0 2 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 12
30-Jun 5 0 0 0 1 0 0 0 0 0 3 0 • 0 0 • 0 0 0 0 0 0 0 0 19
01-Jul 0 0 0 0 0 oc=:::J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-Jul 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 5 0 0 0 0 0 0 0 0 10
03·Jul 0 0 0 2 1 0 0 0 0 0 3 0 0 4 0 3 0 11 0 0 0 0 0 0 2.
04-Jut 0 0 0 3 0 0 0 0 0 0 0 0 2 0 3 5 5 2 0 2 0 0 0 0 22
05-Jul 2 0 2 1 1 0 0 1 1 1 0 0 0 0 2 0 2 • 0 0 0 0 0 1 18
06-Jul 0 0 1 1 • 1 0 0 0 0 2 1 0 0 0 0 0 1 0 0 • 1 2 0 18
07-Jul 0 0 0 1 2 -1 1 0 0 0 3 0 2 3 0 0 -2 0 2 0 0 0 0 0 11
OB-Jul 0 5 2 0 1 0 0 1 0 3 0 1 0 0 5 0 0 0 0 0 0 0 0 0 18
Q9-Jut 2 1 2 0 • 1 0 0 2 1 0 0 1 1 0 • 0 0 0 0 0 4 0 0 23

tv 10-Jul 0 1 0 4 0 0 0 0 2 0 0 0 2 0 5 0 0 0 2 0 1 0 0 0 17
00 ll-Jul 3 5 2 2 2c=:::J 0 0 0 0 0 3 1 0 0 0 1 2 0 0 0 0 0 2 23

12-Jul 0 0 0 2 3 0 0 0 0 0 0 0 0 0 8 0 0 0 3 0 0 0 0 1.
13-Jul 0 0 3 3 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 8
14-Jul 2 0 4 2 4 2 0 0 0 0 0 0 0 0 1 0 7 0 0 0 0 0 0 0 22
15-Jul 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 3 1 3 0 0 0 0 9
16-Jul 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 4
17-Jul 1 0 4 3 2 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 1 2 12
18-Jul 2 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 1.
19-Jul 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 1c=:::J 0 0 0 0 0 •
20-Jul 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 2 0 0 0 0 0 0 5
21-Jul 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
22-Jul 0 0 1 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 4
23-Jul 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3
24-Jul 1 1 1 1 0 11 1 0 01 1 0 0 0 0 0 0 0 1 •
25-Jul 1 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 5
26-Jul 1 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 •27-Jul 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
28-Jul 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2
29-Jul 0 0 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 oc=:::J 0 0 0 5
30-Jul 0 -1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
31·Jul 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 -2

01·Aug 0 0 0 0 0 0 0 0 0 0 0

~I 0:

0 0 1 0 0 0 1
02-Aug -I 0 • -1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3
03·Aug 1 0 0 0 0 01 0 0 0 01 I 0 0 0 0 0 0 1
04-Aug 0 0 0 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Talai Chinook 20 17 48 34 38 8 1 2 7 5 14 5 14 17 21 35 25 28 11 8 8 • 3 13 388

BOIIUd areas indlcalo missed coulll:.
24 hour counts were begun 21 June 0:00.



Table 12. Aclual unexpanded hourly chum salmon observations at the Takotna River counting tower, Kuskokwim Area, 1997.•

Date Hour Total

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 2200 23:00 Chum

15·Jun 0

16..Jun 0 0 0

17·Jun 0 0 0 0 0

la·Jun 0 0 0 0 0 0
19-Jun 0 0 0 0
20-Jul1 0 0 0 0 0 0 0 0 0 0 0 0 0
21-Jun b 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2 2
22·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23.Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

24-Jun 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •
25-Jun 0 0 2 • 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 •
26-Jun 0 3 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •
27-Jun • 0 1 0 2 0 0 0 0 0 0 0 0 5 0 0 • 0 0 0 0 0 0 1 17
28-Jun 0 0 5 0 • 0 0 0 3 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 15
29-Jun 0 3 8 2 5 2 0 1 0 0 0 1 0 0 1 0 0 3 0 0 0 0 0 2 28
30-Jun • 0 • • 1 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 16
01-Jul 0 2 0 1 0 or:==:J 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
02-Jul 2 0 1 2 3 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 11
03.JuJ 0 0 0 7 1 0 0 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 11
04-Jul 2 0 1 • 0 0 0 0 0 0 0 0 0 0 2 1 7 • 0 1 0 0 0 1 23
OS-Jul • • • 0 1 0 0 0 • 1 0 0 2 0 0 0 0 1 0 0 0 0 0 3 2'
06·Jul 0 1 1 0 6 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 7 3 0 2.
07-Jul 1 1 2 2 • 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 11
08-Jul 0 • 0 2 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

"N 09-Jul 2 1 7 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 6
"'D 10-Jut 0 0 0 2 2 0 0 0 0 1 0 0 3 5 • 0 0 0 1 0 0 0 0 3 21

11..Jul 1 3 • 3 2r:==:J 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 20
12-Jul 0 0 1 • 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11
13-Jul 0 0 2 1 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 12
14·Jul 20 1 • 3 • 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 5 0 3.
15-Jul 1 0 2 1 0 0 0 0 0 1 0 0 0 0 0 0 0 7 0 0 0 0 0 0 12
16..Jul 5 • 0 5 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3 18
17-Jul 2 1 8 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 7 26
18-Jul 8 0 3 • 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 0

"19·Jul 0 • 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 or:==:J 0 0 0 0 0 6
20-Jul 0 2 • 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 10
21-Jul 0 • 5 0 3 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 • 0 2'
22-Jul 0 3 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 8
23-Jul 5 2 8 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 • 22
24-Jul 10 2 1 3 1 11 I 0 01 I 0 0 0 0 0 0 1 0

"25-Jul 2 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 8
26-Jul 1 1 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
27-Jul 1 0 15 2 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2.
2a·Jul 0 0 6 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
29-Jul 0 2 2 1 1 3 0 0 0 0 0 0 0 0 0 0 6 0 0 or:==:J • 0 0

"3D-Jut 1 2 2 0 0 0 0 0 0 2 0 -. 0 0 0 0 0 0 0 0 0 0 6 0 •
31.Jul 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7

01·Aug 0 1 1 0 0 0 0 0 0 0 0

~I
I 0 0 1 0 0 1 •

02-Aug 1 1 -1 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 1 0 0 0 2
OJ-Aug 0 0 -1 1 0 01 0 0 0 01 I 0 0 0 0 0 0 0
04-Aug 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Chum 77 61 10. 73 62 16 1 6 9 5 • 0 8 13 9 7 21 15 2 10 12 13 31 36 595

Boxed areas indicate missed counts
24 hour counts were begun 21 JUl1tl 0:00.



Table 13. Expanded hourly chinook salmon migration past the Takotna River counting tower, Kuskokwim Area, 1997_ a

Dale Hour Total
0.00 1:00 2:00 3.00 4.00 5:00 6:00 7:00 8.00 9:00 10:00 11:00 12.00 13:00 14:00 15:00 16:00 17:00 18.00 19:00 20.00 21:00 22'00 2300 Chinook

15·Jun 0
16·Jun 0 0 0
17-Jun 0 0 0 0 0
l8-Jun 0 0 0 0 0 0
19-Jun 0 0 0 0
2Q-.Jull 0 0 0 0 0 0 0 0 0 0 0 0 0
21·JUll 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ·3 0
22-Jun 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
23·Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24-Jun 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 12
25.Jun 3 3 0 3 9 0 0 0 0 0 0 0 3 0 0 9 0 0 0 0 0 0 0 0 30
26-Jun 0 0 3 3 0 0 0 0 0 0 0 0 0 3 0 -6 0 6 0 0 3 0 0 12 24
27-Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3 0 0 3 9
26·Jun -3 0 21 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 3 0 3 33
29·Jun 0 0 9 3 9 0 0 0 6 0 0 0 0 3 0 0 0 0 6 0 0 0 0 0 36
3D-Jun 15 0 0 0 3 0 0 0 0 0 9 0 12 0 0 18 0 0 0 0 0 0 0 0 57
01-Jul 0 0 0 0 0 o~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02-Jul 0 0 3 3 3 0 0 0 0 0 0 0 0 3 3 '5 0 0 0 0 0 0 0 0 30
03·Jul 0 0 0 6 3 0 0 0 0 0 9 0 0 12 0 9 0 33 0 0 0 0 0 0 72
04-Jul 0 0 0 9 0 0 0 0 0 0 0 0 6 0 9 '5 15 6 0 6 0 0 0 0 66
05·Jul 6 0 6 3 3 0 0 3 3 3 0 0 0 0 6 0 6 12 0 0 0 0 0 3 54
OB-Jul 0 0 3 3 '2 3 0 0 0 0 6 3 0 0 0 0 0 3 0 0 12 3 6 0 54
07-Jul 0 0 0 3 6 -3 3 0 0 0 9 0 6 9 0 0 -6 0 6 0 0 0 0 0 33
08-Jul 0 15 6 0 3 0 0 3 0 9 0 3 0 0 15 0 0 0 0 0 0 0 0 0 54

.." Og·Jut 6 3 6 0 12 3 0 0 6 3 0 0 3 3 0 '2 0 0 0 0 0 12 0 0 69
0 lD-Jul 0 3 0 '2 0 0 0 0 6 0 0 0 6 0 15 0 0 0 6 0 3 0 0 0 51

11·Jul 9 15 6 6 6L:::]] 0 0 0 0 0 9 3 0 0 0 3 6 0 0 0 0 0 6 74
l2·Jul 0 0 0 0 6 9 0 0 0 0 0 0 0 0 0 24 0 0 0 9 0 0 0 0 48
l3·Jul 0 0 9 9 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 3 24
l4·Jul 6 0 '2 6 12 6 0 0 0 0 0 0 0 0 3 0 21 0 0 0 0 0 0 0 66
15-Jul 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3 0 9 3 9 0 0 0 0 27
16·Jut 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 3 12
l7·Jul 3 0 '2 9 6 0 0 0 0 0 0 0 0 0 0 0 -3 0 0 0 0 0 3 6 36
l6·Jut 6 3 3 6 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 48
19·Jul 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 6 0 3~ 0 0 0 0 0 12
20·Jul 0 0 3 0 0 3 0 0 0 0 0 0 0 3 0 0 0 6 0 0 0 0 0 0 '5
2l-Jul 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
22-Jul 0 0 3 0 3 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 12
23-Jul 0 0 3 3 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 9
24-Jul 3 3 3 3 0 31 0 0 0 0 2 01 0 01 5 01 0 0 0 0 0 0 0 3 24
25·Jul 3 3 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 15
26·Jul 3 3 0 0 6 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 18
27-Jul 0 3 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '2
28-Jul 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 6
29·Jul 0 0 6 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o~ 0 0 0 15
3D-Jul 0 -3 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
3l-Jul 0 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -3 0 0 0 0 0 0 0 -6

01-Aug 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3
02-Aug -3 0 '2 -3 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 9
OJ-.Aug 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 2 01 0 0 0 0 0 0 5
04-Aug 0 0 0 -3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Chinook 60 51 144 102 114 29 3 6 21 '5 44 '5 42 51 68 105 77 84 33 24 24 '8 9 39 1,176
E~'irnaIEtd counts we enclos<:d III boxus






















































































