





























































































































sources (Sundet and Pechek 1985). In 1984, a flood occurred in the
lower Susitna drainage between August 20 and 30. Biologists captured
few rainbow rainbow trout when they sampled the upper reaches of several
of the smal er east side tributaries (i.e., Montana Creek) in early
September. Juring this sampling trip, we noted that the water levels in
these tributaries were decreasing rapidly and that there were fewer
adult salmon present after September 1. The reduction in the number of
adult salmon is believed to be significant because this signaled a
reduction in food supply (i.e., salmon eggs) for rainbow trout.
Movement data from three radio tagred rainbow trout indicate that a
number cof rainbow trout outmigrated from these tributaries to the
mainstem Susitna between early September and early October (Figure 3).

During September, sport fish catches of rainbow trout increase at the
mouths of east side tributaries. High catihes of rainbow trout were
observed or reported at the mouths of Kashwitna River and Talkeetna
River until mid-October when slush ice began to form in these rivers
(Roy Bloomfield and Earle Foster, pers. comm.). However, fall catches
of rainbow trout at these tributary mouths were reported to be lower in
1984 than in past years (Earle Foster, pers. comm.). These decreased
catches seem to indicate that many fish were flushed out of these east
side tributaries, earlier than usual, by the late August flood.

Tag-and-recapture data also indicate that some rainbow trout outmigrate
from the Talkeetna River (Sundet and Wenger 1984). However, we do not
know why these fish would leave this tributary since there are several
lakes (i.e., Mama and Papa Bear lakes) in this subdrainage that would
appear to be suitable overwintering ar:as.

Limited data indicate that some small rainbow trout and few large
rainbow trout outmigrate from the Deshka River in the fall (Sundet and
Pechek 1985).

Data from three winters of monitoring radio tagged rainbow trout indi-
cate that lower river rainbow trout exhibit two general types of
migrational behaviors during the winter. Approximately half cof the
radio tagged rainbow trout overwintered in the mainstem .ear the tribu-
tary where tney were tagged (probably their summer rearing and natal
tributary) (ADF&G 1983b, 1983c; Figures 2 and 3). The other half of the
radio tagged fish generally overwintered between 10 and 20 miles down-
river of their tagging sites.

Lower river rainbow trout may prefer to overwinter in side channels
rather than the mainstem Susitna. During the winter of 1981-82, two
radio tagged rainbow trout were pinpointed in side channels (ADF&G
1983b). In January and February of 1985, four of seven radio tagged
rainbow trout were pinpointed in side channels. These side channels
were 100-300 feet wide with waters probably no greater than vour feet
deep. Measurements taken at winter radio tagged fish relocations show
rainbow trout are found mostly in areas with low to moderate water
velocities and depths (ADF&G 1983d; Table 1). In two cases, hcwever,
radio tagged fish were pinpointed in deep water areas (Appendix Table
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A-2). Only one of nine radio tagged rainbow trcut pinpointed and
believed alive during the winter ground surveys was in an open-water
area (ADF&G 1983d; Appendix Table A-2).

Elsewhere, few studies have determined the overwintering requirements of
rainbow trout. Studies by Maciolek and Needham (1952) and Needham and
Jones (1959) indicate that rainbow trout prefer to overwinter in areas
with ice cover and suggest that rainbow trout use surface ice as a
protective cover. Chapman and Bjornn (1969) found winter cover was
important for overwintering fish, especially areas with large rocks.
Since much of the substrate in the lower Susitna River is composed of
sand and gravel, areas with surface ice and low water velocities are
probably very important for the success of overwintering rainbow trout
in this reach. Other salmonid studies have found that mean water
velocity is the most critical parameter in the selection of an over-
wintering site (Wichers 1978).

Lower Susitna River rainbow trout exhibited pronounced mainstem move-
ments in early October and late December (ADF&G 1983b; Figures 2 and 3).
Curing other times in the fall and winter of 1981-82, 1982-83, and
1984-85, rainbow trout in the lower river were relatively sedentary.
The early October movement occurred during freeze-up when fish were
apparently seeking overwintering areas. Studies conducted in the middle
Susitna River show a similar movement (ADFAG 1983c; Sundet and Pechek
1985). Chapman and Bjornn (1969) found that a downstream movement also
occurs during the fall for salmonids. Bjornn (1971) indicated that a
dowristream movement did not occur during or preceding winter if
sufficient winter cover was available. We do not know the full extent
of effects that freeze-up has on lower Susitna River rainbow trout
pofulations, however we have observed movements of some radio tagged
rainbow trout during this time. On the lower Susitna River, slush ice
usually begins to flow in early October, an ice bridge usually forms by
late October, and 90% of the lower river is frozen over by late November
(R&M 1981, 1982, 1983, 1984, 1985). Also during freeze-up, the mainstem
discharge typically decreases rapidly. In 1984, the Susitna discharge
at Sunshine was 22,300 cfs on September 15, 12,000 cfs on October 15,
and 6,200 cfs on November 15 (USGS 1985 provisional data; Figure 14).

The second pronounced winter movement of lower river rainbow trout
occurs in late December when the river is nearly 100% frozen over and
air temperatures usually drop below -25°C for the first time in the
winter. Logan (1963) found that trout moved more in December, January,
and February when temperatures were low and surface ice was present. We
do not believe that mainstem discharge is responsible for the late
December movements of rainbow trout because flows are relatively stable
at this time (Figure 14).

Beginning in early May, lower river rainbow trout begin to migrate from
the mainstem Susitna River into tributaries for summer rearing (ADF&G
1981b, 1983b; Sundet and Pechek 1985). Unfortunately, the exact timing
of this spring movement has not beer documented because all of the radio
tags dispensed in 1981, 1982, and 1984 in lower river rainbow trout
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Susitna River discharge at Sunshine (RM
Creek (RM 136.7), August 1984 to June 1
are provisional data provided by USGS.
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ceased functioning before April of the following year. However, tag-
and-recapture data indicate that rainbow trout continue to migrate from
the mainstem to tributaries through late May (ADF&G 1981b, 1983b). Some
May and June tag recoveries have been made 30 miles above their tagging
sites suggesting that some lower river rainbow trout make extensive
upriver migrations in the spring.

During the summer, lower Susitna River burbot have been commonly found
in the turbid mainstem and its adjacent turbid sloughs and side channels
(ADF&G 1981b, 1983b; Sundet and Pechek 1985). Past summer catch data
show that a definite correlation exists between adult burbot numbers and
turbidity in the Susitna River (Hale 1983; Suchanek and Hale 1983).

4.1.2 Burbot

In the lower Susitna Rive~ a pronounced migration of burbot occurs iin
the fall from the mainstem Susitna into Alexander Creek and the Deshka
River (ADF&G 1981b, 1983b; Sundet and Pechek 1985). Data collected in
1961 shows that this movcment begins in Alexander Creek during
mid-August and in the Deshka River during late August. During these
times, adult burbot were found in Alexander Creek as far up as TRM 4.0
and in the Deshka River up to TRM 4.5. Since burbot spawn during the
winter, this movement is probably associated with a pre-spawning
migration.

Limited catch data from the Deshka River in 1984 suggests that burbot
began moving into this river in early September (Sundet and Pechek
1985). However, since no burbot sampling was done at the Deshka River
in July or August of 1984, it is possible that some burbot may have
moved into the Deshka River prior to September. Sorokin (1971) found
burbot moved into Lake Baikal tributaries in the fail as water tempera-
tures approached 10 to 12°C.

In 1984, intensive sampling for burbot was conducted at the Deshka River
(TRM's 0.0-6.0) during the spring and fall. Catch data from these
studies suggest that a number of sub-adults [between 200 and 390 mm
(TL)] move to the spawning areas with adult burbet. The classification
of sub-adults and adults was determined by their relative spawning
maturity. Since 1982, approximately 85% of burbot greater than 390 mm
(TL) were spawne=s (ADF&G 1983b, 1983c; Appendix Table B8-2). Although
some burbot in the Susitna River are capable of spawning when they reach
a length of 310 mm (TL), a larger percentage of burbot do not Sspawn
until they are greater than or equal to 390 mm. From early September to
mid-Occober 1984, 57 to 64% of the burbot catches at the Deshka River
were sub-adults. During this time, burbot catches increased (50 in
early September, 121 in late September. and 103 in early October) with
approximately the same effort. The catch per unit effort (CPUE),
however, was the highest in early October. A similar seasonal increase
in catch and CPUE occurred in 1981 (ADF&G 1981b). Other studies have
found a similar seasonal 1increase in burbot catches during the
open-water season. Hallberg (1984), sampling in the mainstem Tanana
River near the mouth of the Chena River from mid-June to early October,
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captured 50% of that his seasonal burbot catch during early October. He
speculated his catches increasec because freeze-up forced burbot to
relocate from some Tanana River sloughs and side channels into the
meinstem Tanana making them more concentrated and susceptible to
trapping.

Sex composition data collected between 1981 and 1985 show that female
burbot have been more numerous than males in the Susitna River and that
burbot sex ratios (male to female) have fluctuated from 1:1.1 to 1:3.1
(Table 4). Tested by chi square statistic; (x®=9.41, df=3, for =< = 0.05
there is a significant difference in the sex ratio between jyears).

Since burbot spawn under the ice, no burbot spawning has been observed
in the Susitna River drainage. However, several spawning sites have
been documented in the Deshka River by systematically sampling the same
area over time and observing radio tagged burbot. Burbot spawning is
believed to occur at TRM's 0.0, 1.9, 2.0, and 24.5 of the Deshka River
(ADF&G 1983c). Until the winter of 1984-1985, burbot were believed to
spawn only in the lower reaches of the Deshka River. OQuring the winter
of 1984-1985, two radio tagged burbot ascended the Deshka River and
apparently spawned at TRM 24.5. Trotlines set near the radio tagged
burbot at TRM 24.5 in mid-January captured several non-tagged burbot
which were close to spawning. Figure 15 shows a map of the suspected
purbot spawning area at TRM 24.5 of the Deshka River and Figure 1 shows
a larger view of this area in relation to the Susitna River drainage.
Maps of other Deshka River sites where burbot are believed to have
spawned are provided in ADFAG (1583c).

During the winter of 1982-1983 and 1984-1985, burbot were believed to
have spawned at the four sites in the Deshka River between mid-January
and early February. These sites are characterized by low to moderate
water velocities (0.0-2.1 fps) and depths (0.2-9.0 ft) over a sand to
cobble substrate. The higher velocities and depths were recorded at the
interface of the Deshka River and the mainstem Susitna. Point specific
data collected at radio tagged burbot relocations in mid-January 1985
suggest that some burbot may spawn in the upper reaches of the Deshka
River in water depths as low as 0.2 feet. Conductivity data collected
in 1985 at TRM 24.5 of the Deshka River suggest that upwelling may occur
at this Jlocation. Elsewhere in the Deshka River, recorded winter
conductivity readings have been lower (between 58-68 umhos/cm compared
to 101 umhos/cm at TRM 24.5) (ADF&AG 1983c; Appendix Table A-4). Some
other winter Deshka River conductivities have been higher (83 umhos/cm),
but those were taken (winter of 1982-83) at the interface of the Deshka
River and the mainstem Susitna (ADF&G 1983c).

Burbot are also believed to spawn in the mainstem Susitna River.
Support for this hypothesis is provided by radic tagged burbot. Since
apnroximately 85% of burbot over 390 mm (TL) are spawners for a given
year (ADF&G 1983c), and burbot radio tagged are all over 525 mm, it is
likely that several of the radio tagged fish monitored over the winters
of 1981-82, 1982-83, and 1984-85 spawned ir. the mainstem Susitna River
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Table 4. Sex coumposition and sex ratio data for Susitna River burbot,
November 1980 through February 1985,

Male Female Ratio

(Nov. 1980 - Aug. 1981)2 52 56 1:1.1
(Sept. 1981 - Mar. 1982)° 20 32 1:1.€
(Dec. 1982 - Mar. 1983)° 23 46 1:2.0
(Dac. 1984 - Feb. 1985)¢ 13 40 1:3.1
TOTAL 108 174 1:1.5

@ ADFG (1981b)
® ADF&G (1982b)
€ ADF&G (1983c)

d Appendix Figure B-2 in this report
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(ADF&G 1983b, 1983c). Eleven burbot radio tagged in 1981 and 1982
remained in the mainstem between RM's 19.0 and 89.6 during January and
February. In 1984, five radio tagged burbot remained in the mainstem
between RM's 13.0 and 92.0 during the spawning pe iod. Several of the
fish monitored in the winter of 1984-85 migrated over 20 miles to the
‘ower reaches of the Susitna River (RM 13.0) and may have spawned there.
One radio tagged burbot monitored over the winter of 1982-83 may have
moved 113.0 miles to spawn at RM 26.0 (ADFAG 1983c).

Comparisons of several years of radio tagged burbot monitoring data
indicate that mainstem spawning mav occur between RM's 74.0 - 92.0.
Some radio tagged burbot have remained in this reach of the river every
winter that they have been monitored. This area is characterized by
large bends in the river which provides many back eddies. Water depths
are generally moderate to deep and water velocities range from 0.0 to an
estimated 8.0 fps. In these areas, point specific measurements taken at
radio tagged burbot relccations suggest spawning occurs in roderately
deep waters with little water velocity (ADF&G 1983b, 1983c, 1583d). A
number of burbot have also been found under slush ice where the water is
less than two feet deep.

Although burbot spawning has been observed elsewhere in areas of open
water (Sorokin 1971), our observations suggest that burbot in the
Susitna River use spawning areas with ice cover. In January and Febru-
ary, the lower Susitna River and its tributaries are over 95% ice
covered (R&M 1981, 1982, 1983, 1984, 1985).

After early February, radio tagged burbot in the lower Susitna River
dispersed from their suspected spawning areas. Data from the winters of
1981-82 and 1982-83 show a slight downstream movement (0.5-7.0 miles)
(ADF&G 1983b, 1983c). Meanwhile, data from the winter of 1984-85
tracked one burbot (659-1.0) which ascended 20 miles and another
(669-1.8) 6 miles up the Deshka River after apparently spawning.
Another fish (739-1.0), moved 2.0 miles downriver and into the mainstem.
Other studies have reported variable post-spawning movements.
MacCrimmon (1959) observed an upriver post-spawning movement and Sorokin
(1971) observed a downriver post-spawning movement.

Burbot catches in the Deshka River are generally high from December to
February and then decrease substantially after February (ADF&G 1383b,
1983c). Some burbot still remain in the Deshka River in May after
breakup, however, burbot CPUE is low during May. Several burbot have
been captured by sportfishermen at the mouth of the Deshka River in late
May, but in most cases, fishing occurred near the interface zone of the
Susitna and Deshka River waters. Since burbot are light and temperature
sensitive (Scott and Grossman 1973), we believe that most burbot move
out of clear-water tributaries into the mainstem Susitna as the ice
cover decreases and water temperatures increase.
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4.2 Middle Susitna River

4.2.1 Rainbow trout

During the summer, most middle river rainbow trout rear in clear-water
tributaries such as Fourth of July Creek (RM 131.1), Indian River (RM
138.6), and Portage Creek (RM 148.8) (Sundet and Wenger 1984; Sundet and
Pechek 1985). In early September, rainbow trout start outmigrating from
tributaries to the mainstem Susitna River for overwintering. By October
6 (1983 and 1984), all of the radio tagged rainbow trout had moved into
the mainstem Susitna. The fall outmigration from the tributaries
appears to correspond with a decrease in tributary water discharge
(Sundet and Pechek 1985). However, other factors such as photo-
periodism, and declining water temperatures and food sources (i.e.,
salmon eggs) may contribute to this outmigration. Studies done in 1984
suggest the fall outmigration from tributaries is complete before
tributary water temperatures decline to 2°C (Sundet and Pechek 1985).

Monitoring data over three years show about half (24 of 46 successfully
radio tagged rainbow trout) of the middle river rainbow trout overwinter
in the mainstem Susitna River between 0.0 and 4.0 miles from their
Susitna River tagging site or the mouth of the tributary where they were
tagged (ADF&G 1983c; Sundet and Fechek 1985; Figures 8 to 12). Only
eight of 46 radio tagged fish monitored over three years migrated over
15.0 miles to an overwintering site.

After rainbow trout outmigrate from tributaries in the fall, they
generally move downriver. A small percentage of radio tagged rainbow
trout from 1982-85 (10.8%), however, have overwintered above or at the
tributary mouth where they were found in mid-September. Bjornn (1971)
suggested that a downstream movement preceding winter did not occur if
sufficient winter cover was available locally.

Most middle river rainbow trout overwinter in the mainstem, however,
several radio tagged Tish have overwintered at the mouth of Indian River
or in side channels such as Gash Creek Side Channel (ADF&G 1983c; Sundet
and Pechek 1985). In contrast, lower river rainbow trout overwinter
more often in side channels than the mainstem Susitna. However, in the
lower river many more side channels are available for overwintering than
in the middle river.

Until the winter of 1984-85, little data was available on the specific
areas and habitat conditions where overwintering middle river rainbow
trout are found. The primary problem experienced during past winter
ground surveys (winters of 1982-83 and 1983-84), conducted to pinpoint
radio tagged fish and collect habitat data at overwintering sites, has
been a lack of ice cover in areas where fish were located. Between
November and mid-January, most areas where radio tagged fish overwinter
in the middle river are open. For example, in mid-January 1984, 14 of
17 radio tagged fish were found in open-water areas where biologists
were unable to make precise habitat measurements. Based on general
observations, these rainbow trout appeared to be overwintering in pool




or riffle areas with no anchor ice. After mid-January in past winter
studies, batteries of radio tags began expiring from rainbow trout radio
tagged during the previous open-water period. Therefore, fewer fish
were available for collection of point specific data during mid-winter
ground surveys when most of the river is frozen.

Between slush ice formation (in early October) and freeze-up (mid-
January), most middle river rainbow trout probably use water depth over
a rock substrate as their primary cover. Lewis (1967 cited in Chapman
and Bjornn 1969) also found that with the onset ot winter adult rainbow
trout moved into deeper water.

During January and February when most of the river is frozen, radio
tracking data suggests that middle river rainbow trout prefer areas
ynder surface ice with low to moderate water velocities (0.0 to 2.5 fps)
and moderate water depths (3.0 - 6.0 ft) (ADF&G 1983c; Sundet and Pechek
1985; Table 3). In areas with higher water velocities (>1.0 fps),
rubble or cobble substrates predominate. Rainbow trout may use the
larger substrate in these higher velocity areas for cover. Chapman and
Bjornn (1969) determined that areas with large rocks substrates provided
important overwintering fish habitat. Lewis (1969) reported that cover
is important to trout in terms cf security and photonegative response.

While substrate and water depths can provide mid-winter cover for
rainbow trout, it appears that surface ice is the preferred cover.
During the past three years, most radio tagged rainbow trout in the
middle river have been found under surface ice in mid-winter (ADF&G
1983c; Sundet and Pechek 1985). Radio tagged fish monitored in January
and February of 1985 were located within 100 feet of an open lead,
suggesting rainbow trout prefer to use surface ice as cover. Winter
studies elsewhere report depth and substrate are important in selection
of rairbow trout overwintering habitat, but only as they relate to cover
and velocity (Campbell and Neuner 1985).

Although surface ice does appear to be an important mid-winter cover
type, several radio tagged fish have shown there is suitable over-
wintering habitat in deep (> 6.0 ft) open-water areas of the middle
Susitna River as well (ADF&G 1983c; Appendix Table A-6).

Over three winters, radio tagged rainbow trout have generally overwin-
tered in certain sections of the middle river. These sections are:
RM's 95-101, 110-115, 128-140, and 144-151. In all cases, a major
clear-water tributary is located within these sections. The upper three
sections are characterized by deep pools adjacent to bedrock banks with
some gently sloping shores. The lower section (RM 95 to RM 101) is
composed of several miles of both the lower (RM 0.0 to RM 98.5) and
middle river (RM 98.5 to RM 152.0). Between RM 98.5 and RM 101.0, there
are several channels between islands. Below RM 98.5 there are more
channels, but the water depth is greater than the area above RM 98.5.
Several Whiskers Creek rainbow trout have overwintered in the area just
below the Chulitna Rfver confluence (RM 98.5).
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During the winter of 1984-85, a number of radio tagged rainbow trout
were found within 100 feet of each other. This suggests that middle
river rainbow trout congregate during the winter or that suitable winter
habitat is extremely limited thereby causing fish to concentrate in
specific areas.

Although slush ice and anchor ice are common in the middle river in the
winter, no radio tagged rainbow trout have been found in areas with
anchor ice and few have been found under slush ice during winter
surveys.

As with lower river rainbow trout, two pronounced winter movements occur
for middle river rainbow trout. In addition, middle river radio tele-
metry data indicates that a spring migration from the mainstem to the
tributaries alsc occurs.

Most radio tagged rainbow trout in the middle river show some movement
between mid-September and mid-October and again between mid-December and
mid-January. The former movement occurred at the beginning of freeze-up
(usually early October, R&M 1985) when fish were probably moving to
suitable overwintering habitat. Although slush ice begins to form in
the midd¢le river in early October, the majority of the middle river is
not ccvered with surface ice until late December (R&M 1981, 1982, 1983,
1984, 1985). During mid-December, air temperatures usually drop below
-30°C for the first time in the winter. This decrease in temperature
accelerates ice formation and may contribute to increased rainbow trout
activity in December (refer to section 4.1.1 for further details).
Similar to lower river rainbow trout, a ccrrelation appears to exist
between the early October movement of middle river fish and mainstem
Susitna discharge. During freeze-up, mainstem discharges typically
decrease rapidly (USGS 1985 provisional data at Gold Creek; Figure 14).
However, the late December rainbow trout movement does not appear to be
affected by the mainstem discharge because Susitna flows are generally
stable at this time.

Spring movements ¢ f radio tagged fisnh indicate that most rainbow trout
begin an upriver migraticn from the mainstem Susitnma to clear-water
tributaries in early May. This movencnt occurs during or just prior to
breakup when the mainstem discharge begins to increase. However, some
radio tagged rainbow trout appear to begin migrating as =arly as March
(ADF&G 1983c; Sundet and Pechek 1985). Several fish monitored in May of
1984 moved 10 miles upriver in a few days (Sundet and Pechek 1985).
This rapid upriver movement in May is probably a spawning run. One of
the fish which moved rapidly upriver in May of 1984 was recaptured and
found to be a pre-spawning female (rainbow trout 670-1.4).

4.2.2 Arctic Grayling

Until the winter of 1984-85, little data was coliscted on overwintering
middle Susitna River Arctic grayling. Insights to the overwintering
distribution and habitat of Arctic grayling were largely interpreted
from catch per unit effort (CPUE) and tag-and-recapture data gathered
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during the 1981-84 open-water periods. These data suagested that most
middle river Arctic grayling overwinter near their summer rearing
tributaries. The two tributaries which support the most Arctic grayling
in the middle reach of the Susitna River are Indian River (RM 138.6) and
Portage Creek (RM 148.8) (ADF&G 1981b, 1983b; Sundet and Wenger 1984;
Sundet and Pechek 1985). Population data, as well as data from one
radio tagged Arctic grayling, indicate that Arctic grayling begin
outmigrating from the upper reaches of tributaries to the mainstem
Susitna in late August and most are in the mainstem by mid-October.
Schallock (1966) speculated that the outmigration of Arctic grayling in
the Chatanika River begins slowly in mid-July. Tack (1980) found that
the Arctic grayling outmigration from the upper to the lower reaches of
the Chena River is later, and spread over a longer period of time
(September through December). Tack hypothesized that Arctic grayling
moved out of bog streams pecause water depths greatly decrease, and out
of spring-fed streams because of the formation of frazil (slush) ice
(Tack pers. comm. in Armstrong 1982). After reaching the mainstem
Susitna, most Portage Creek fish were believed to overwinter between RM
147.0 and RM 151.0, and most Indian River fish were believed to
overwinter near that tributary. However, some 1983-84 tag-and-recapture
data suggested that a long downstream migration to overwintering areas
may occur for some Indian River and Portage Creek fish (Sundet and
r.chek 1985). Several of these fish were recaptured quite a distance
downriver suggesting one overwintering area in the middle river may be
near Slough 6A (RM 112.3).

Data from five radio tagged fish monitored during the winter of 1984-85
support both beliefi;, some middle river Arctic grayling overwinter near
their summer rearing tributary and others move farther downstream to
overwinter. Similar overwintering movements for Arctic grayling have
been reported by Armstrong (1982), Tack (1972, 1980), Rolland Holmes
(pers. comm.).

Two of the 1984 radio tagged Arctic grayling overwintered rnear their
tagging sites (Portage Creek) and the other three fish (tagged in Indian
River) moved over 30 miles downriver to overwinter near or below
Talkeetna. Both fish from Portage Creek selected overwintering areas in
the mainstem Susitna between RM 147.0 and RM 148.0. This area has a
large island {referred to by locals as Fat Canoe Island) in the center
of the streambed with shallow shorelines, and steep bedrock banks and
deep pools along the east and west banks of the mainstem. Because the
shoals of the island are suspected of having upwelling and because of
the deep pools in the mainstem, this area was previously thought to be
capable of maintaining a sizeable population of overwintering fish
(Sundet and Wenger 1984; Sundet and Pechek 1985). A number of rainbow
trout that were radio tagged in 1984 overwintered in this area.

Although specific habitat data tor Arctic grayling ha.e not been col-
lected at other middle river areas during the winter, it is probable
that Arctic grayling do overwinter in other sections of the middle river
with habitat similar to that found between RM 147.0 and RM 148.0.
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While limited data suggests that most middle river Arctic grayling
overwinter near their summer rearing tributaries, several recaptured
(Floy anchor tagged fish) and radio tagged Arctic grayling have been
found up to 63.5 miles downstream from their tagging sites. Two
hypotheses for this phenomenon are: (1) either the fish were injured
during capture or tagging, and then drifted downriver, or (2) some fish
migrate rapidly, considerable distances downstream during September or
October to overwintering areas in the mainstem Susitna. Unfortunately,
data which is currently available do not enable us to determine if
either or both of these explanations are true. During radio tagging
efforts in the spring we have found that fish normally move upriver and
any sudden, long movement downriver indicates these fish were injured.
Injuries are most often detected within 14 days of tagging. It is
unlikely, however, that all three of the fish radio tagged in the fall
of 1984 were injured, so there may be an extensive downstream migration
occurring for middle river Arctic grayling in the fall. Other Alaska
studies have shown that Arctic grayling can rapidly move long distances
to overwintering areas (West and Wiswar 1985; Rolland Holmes, pers.
comm). Studies have shown that these long movements typically occur
from small muskeg streams (e.g., Whiskers Creek) or small gravel and
mountain streams (e.g., Indian River) to suitable Jlarger river
overwintering areas (e.g., the Susitna River). Past studies (1981-84)
may have failed to determine long distance movements of Arctic grayling
because the fall downriver migration appears to occur very quickly, and
the spring upriver migration occurs under the ice or during breakup
before open-water sampling occurs. We do not know why middle river
stocks from Indian River migrate so far downstream to overwinter when
"apparent" suitable overwintering habitat exist near RM's 147.0, 136.0,
133.6, and 125.0. These areas are characterized by deep waters with
areas of slow to moderate water velocity and they do provide suitable
ovem‘;‘ntering habitat for middle river rainbow trout (refer to Section
4.2.1).
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APPENDIX A

RADIC TAGGED FISH TAGGING AND HABITAT DATA
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Appendix Table A-3.

Summary of tagging data for radio tagged burbot captured on the Susitna

Chulitna River confluence, September and October 1984.

River between Cook

Inlet and the

Brand Floy Total Location
Radio of Tag Lengths Method Captured Date Da‘e
Frequency Tag Number mm}) Captured and Released RM/TRM Captured Released

610-0.5 Smith-Root 165740 685 H.N. Deshka River 40.6/0.0 10/14 10/17
610-3.0 Smith-Root 18346 753 E.F. Mainstem 93.2 9/15 9/15
619-2.2 Smith-Root 18991 570 H.N. Deshka River 40.6/1.0 10/1 101
629-3.0 Smith=-Root 14995 575 H.N. Deshka River 40.6/1.0 9/14 9/17
639-3.0 Smi th-Root 18833 567 E.F. Mainstem 40.0 917 9/17
649-1.0 Smith-Root 19158 795 E.F. Mainstem 83.9 10/15 10/15
650-3.0 Smi th-Root 13934 535 H.N. Deshika River 40.6/0.5 9/16 9/17
659-1.0 Smith=-Root 18911 637 E.F. Mainstem 40.8 9/29 9/29
669-1.8 ATS 14739 635 H.N. Deshka River 40.6/0,0 10/14 10/17
730-1.0 Smith-Root 18401 578 H.N. Mainstem 40.4 9/18 9/18
739-1.0 Smith-Root 13994 679 H.N. Deshka River 40.6/1.0 9/28 9/29
749-0.7 Smith-Root 19152 568 E.F. Mainstem 78.0 10/15 10/15
760-1.9 ATS 14992 635 H.N, Deshka River 40.6/0.0 10/15 10/17
770-2.4 ATS 14749 709 H.N. Deshka River 40.6/0.0 10/15 10/17

Total = 14

RM = River mile

TRM = Tributary river mile

EF = Electrofishing

HN = Hoop net

ATS = Advanced Telemetry System




TMO|JIRAL B0 WI0M J0U PIP JEIW SENFISG USNPY TIUSEIINTNGE JO LUSESADE ON -
B Jeajs Lawangja) Wl
By JBAIY L]

(0 Wl W0 11 vo peamydes  y'§ o'ty e t°o- |ean a8 /pury %0 oo L LM 0°009- 2 LM TE N L] J3A 1y TRYTaQ /e o't-0it
- | arAD
CLIRLET] e
SI/1L Wyt soj8q 0000 PeIRd0| - . - - - - - - - - O SN0 JBALY FRYT) Wi 6104
e 0ol - 170+ |sarit oo oo e o o"ots 3 SUNL/9%0N 4841y TR s 6°1-09L
L 4 o' [ M1 ] purn s sari e o o't o' 0'dot- 2 Ll 1 Lt Al "/ LT 0-05¢
o 100 ¢ 0wt £ to- siqgo3/sanib g o'e e { 3| oo 3 40 bad bl L] e L B 1
-
109.0q mo|8q ,0°001 P#IPIO] Q"¢ L = 1°0- [RLLELT L e o'e e i 0°00t - ? o't/a'on 49414 *yytag i LS T Aﬂ
S"6L Wl =

praj usdo IF JBA )N FRYTE]

ur mos) 0L PUF 0°I-659 jo Lieangiay @
109/0 w04 ,0°001 PeIRIE] 69 0'es 06 (] purs/|san.b Yo oo §'t o 0'0i- 2 L*0/9°0% "q8a.4) seooy Wi #1699
S'SE WML A% punoy 91/L Ve 9'9 06 - t'o- |earal o'o 0o e 1'o 0oL L] SNZ/9° 0N J8A LY TRYTR] si/1 -6

S'6L WML AT Jea)y

RUteg MO jo

Livangya v
pre| vedn ur wou) 061 &9 o'es 06 1o purs/jearsd v'o o‘o L 3 te 0'0u- 2 L°0/9° 0N "neeu) ooy LT3 0°1-659

SL/LL W0g) Jeajs WD o
#p |y #3|voddo syl wo peaRde] 0y 0w - 10 |earabspues o oo o't [ 4 0’0 2 0" L/9°0N 4841y TWVEQ T 07 1=-659
e 01 e t'o- w903/ eansd g0 0’0 o't o't L] L) o z/9"on daagy Tyyieg s 0 1-6%9
'y 0wt Yol [ ] |2arabypues o 00 et (M o0 2 /970N ABAly TRGIRG e 0°(-0%9
. - - - purs/|eansd o 0o L (M} oo 2 &L/ 0n Jaa)y Tyyiag Tt 0°t-0%%
pray wedo we wou) 0001 . . - = | 9903 02 s £ to o0 2 o' LR TE ] LI 0" 1=6%9
1"t o L 5 oo B goo3/ |earib o L 1 o't e n'osi= 2 (4] L ELUTL T 91/ $°0-019
Tluswmn) | RJBUEY BIrIANONG {1 W) (a) W | W woyadjiosag earg Kavanbe sy
TsmasoN POIBAD) )5 oypery
o)
uedp 83

CUBNRY BU0M IUSEIINTEBE JF1|0FY BE) BUL IR BAL IR DIAD) |90 3408 yTi) [P
pue WGl u) pebbey sass yuij  ‘CBEI AJPRige) 01 &6| JOQESDS) WOJ) TUDIIPIO|0S S§BUT 1P USYEY TIUNESINEREE 191)QRy 10GING JBAjY PUY ENG isso| pabSey ojpry ‘heW S| qv) sjpuaddy




Buy| pue ooy = M
Bujusijoiioe|y = 43
pabe jou JO paxes JON = --

€L = vi01L

8L/6 Li/e 978kl JOALY ueiDu| 1°H H/L LSh 3101 8" 1-69¢
6/01 6/01 2641 waysujey *3'3 -9 9EN L0Z61 Lo 1-0LL
Bz/6 Lz/e 9"gEL JOALY UepU| "1'H =/S Zih 06h81 LU 1-65L
/e Lz/e (L] 0z ubno|s *4'3 -/8 Sih 1 74:14 L l=6ht
9/6 /e 0°0S1 weIsu ey ‘4'3 -/9 oLy Skl 0°1-81L
6/01 6/01 641 weasujey ‘4°3 =9 Ol 80Z61 £r2-L0L
/6 9t/e a“anl noau) abelsog “'H o SSh 809L1 W 1=-L99
Ii/e Li/6 9°atl JOA LY ue|py| ‘43 =/ Lih SL9¢L1 8" 1-659

(deaay)
Wi/6 /6 £'1oL Ubno|§ HeeJ) SJONS UM *4°3 =f= 004 9hEBL 9*1-8%9
zi/e Li/6 9°8EL 40A Y uRjpuy| g 1 | =/9 004 949L1 L*1-849
£L/6 ti/e a'anl yoou) ebejiog ‘a3 -/8 (T3] LAY 8" 1-L89
aL/6 Lt/6 9'8EL J8A |4 vejpu) “1'H =/9 ozh 6L481 0"1-0%9
EL/6 /e 9°8EL JOALY vepu| *4°3 - 894 (14311 L*Z-819
pasnjde) oLIN va|ey pue pean3de) LTS Jaquiny KauenbaJ 4
a3eQ JeA LY paJnide) poylIey /eby Bej ojpey
uoj3eso Loy

4861 J49q0320 pue Jeqwaijdeg ‘uokur) ||AseQ pue aduan|juod
JOALY PUY|(NY) DY) UGBMIDY JIAY PUI NS Byl uvo pasnjdes 3nos] moquyes paBbey oypes soj ejep Bubbey jo Asewwng *G-y @|qey xjpuaddy

A-5




1°1-0LL =oquies |y w04} 1) 05

._ pue pra| uedo ue wos) 1) 000 L' (13 9°€1 00 apggod/eieans 10 00 90 o't 0°00¢s ? 3] L ML St/ 01659
| pea| vedo uvr wou) 3 08 0°L st (A1 o » a0 0 00 %t 0°f 0°00%- E] (9% AL fed 9 1.0
pee| uado
uR wos) %) 0OL PR BCIL-E9Y .
woquirs |4 sy 1) 001 E°L oer LT 0o \earaBsajaeos  0°t 01 it e ] E] VL L LITLY ot/t MRl
[MET]
wOquirs |N WU} 1) 001 0°L (11 611 1'0- sjgeey/aiaqns  0'L 00 &'t &0 0'00i - 3 (N1l B3R} st M L]
i c - a 5 i . . . 0 0% ] LLYl LIl T [Nt
Lep yeew 1) 0OF
sen)adn pesom "ea) e Ljaegosd 4y wi [N 1] (& CELR ] 9y o e s oo 2 9°UN =anu) ey wn (MBIt
javury) ﬂ.u
0'd e - 00 puey s’ ' 1'F &'w [ L] (&1 LT PRI LIt 0'1-0v T
0 L=BiL PUP || =685
QU s |y m0a) ) DOL 1L L 114 L5t r'o- #| Qe |ean: R 0o | 4 61 0°05- ? L8 L] et bl L] i Lt1-059
NI LELT]
W2/ was) Fp/| vo Avse 1) poi
‘pre| uado ue wo4) 1) 0§ 04 e (1] (&0 a|qan3fpury f'0 00 &\ &'t o' ] ezl LY e 0°1-619
pes| usdo e waij V) 05 0°4 {1 L ] 00 Jjagoa/eieans ' 00 9 W' 000k ] M LT Ll wn Li-o19
e one L L'o- »{9903 [ TR "'t &0 (T ? [Nl Lt LI L] i 6 1-000
prej uedo ue
Ay V) GL VRS pUR & -099
wOqUIRS (N wO4) 1) DS (U 901 £ 10« sqeoa/e1Q9ns  §°0 0°0 Bl s 0L ] em L LIl 1744 0°1-119
r-oni
Bupidesd g m0u) ) 05 09 (11 LAY t'o- (earsbyaggqes (‘0 0'0 " 0 [ M1{] ] LML Lt L wn 0" =119
LME 1T
woqu|®s (g w04) Y1) DOI . e L1 t'o- qQeod/a1aGns KL 0'0 0°( ' 0'001- L] (& LT Lt il ot/ 171888
o L P 010K
woquirs (K w0U) 1) 001 9L ost (311 ro- |2avsbsajaes  §°1 00 &L Y 07001 ] (&L LT L AL s 1" 1665
T Uiy | #iBua By sygng (vej) _yun [RTRCIR] [E]} ] IR TIWELT ] L1 Kusnbea
. £1490 84 TusmsAOH POIRAD) s T
(o)
uadg 8

pajon ajags e Pl Babe Llusea niree IV1IOFY Bei] SUT I SAL P DA |0 Sram Yyt
IV "wBAL Ui pabbey saes Yt CCEGRL aenage g pur LaPAURP S1 TEDLIEI0|3S J1AGT TR USR] STUSSRANTERE 1R1)OF IM0ST MOOUIRS JBAly PUTIENG B PP pabbiey oipey gy @jar] wypusddy




pea| vado ur woJ) 1) DOI puw

1°1-B¥9 Moqui®J |y w04) 1) 001 €7 98z 9°01 €0« q@srabgeganod ('L 00 Il 6w 0'0 3 wgEL 150 P 0/t 97 1-69¢
L' 1-0%9 moquies |y woJ) 34 001 O°L 6EL [ Lo- sjQgodfeiqqns  9°| 0o L 4 L3 1 o' 3 L1 wNU Y s U89
9°4-659 Moquies |y ®04) 1) 0§
pue pra| usdo uw mol) 1) DOI L (114 9%l 00 3| |go3feaans &0 [+ ] LY s 0°008- 3 11} !_-:_.:Jm e/l L*L-odd
Joa 4 adn
pasowm 1) 2ENEI8q @A) (¢ peaocasd
A93W| ING GI/1L YO PRIP PIAR| |G 979 0°o%l L 0’0 3jqans o L't o't o o' 3 L6l Ll ] A/ £ -85
F o otoLl ot 1'0- Tigani/aggaos g0 L] e o'y 0oL 3 T whi U Wl V-5 ~
jeubjn abursar gy i1 H &'t 1o sjqqolfajaqns gy oo (L] L'y . 3 B 6Nl B3ITU | Ry /i an.__.q.: ﬂ“n
peaj usde ue W0J) 3 §2 'L {144 L 11 20+ LA L] o 0o 9"t "% 0001 3 986 WIITU | 2/ SUI-6l
paujEIBjapUn TER 33F) 0%¢ (114 8w i1'o- s|qQao /e qqn. LM o0 L 0y oo 2 27 Lot LU ] s/t 0" i-8ee
L*1-685 moquiPa [H wodj 1) DOI - 1114 LMYt t'o- sqroafeiaqns £°Q L3 1 o'k L | 0"00i- 3 {3 L1 Lol UAL ] oL/ [ R B T
L'1-01% pue
L*L-66% moqu P |y w04 1) 001 274 L 114 L5 - qoos/aqans @°i 0'0 | M 4 6'C 000l 2 (811} Lot b lAL ] /i 0 1-aiL
saje
Kyqeqosd 'y |-£99 moquirs |y
woij 1) 05 pur pre| wado u¥ uj Lo 561 = i'o- #jqq02 L1 0’0 0’0 e0°0Q = L L L1} LRI 1w trz-tot

aay ¢ £qrgosd
‘pra| wado u) g) ybno|g wojaq = - * - B qRoa/|aesB 457 o'o oo 0% = e 9Efl AT W/ L 1-604

praj| uedo ur wouj 1) S71 pur
0°1-619 moqu)rs |d ®0J4) 1) 0§ £°L L1114 | 4l 1'0- #pQaoa/anand U0 00 0 L3 0°st- 2 et LR wn =99

aag ¢ £jargosd

1 05 pur pra| wede ur v} 7y S61 - Lo 2|qqo> 5L o0 0'0  «0°N - o L0 111 w250 PN 1w -9
Susueoy | Fi0) 2IP215905 (RTRCID] (2) W woyidjaateg =0 Kavenbe.y
f 14N a2 rm UEEIADH PRIIAD) g oipry
o)
uadp ay)

“(panuiiuee)) 9-¥ B|qe| ¥jpuaddy




‘Bujnios Jou Bibs 10 EE 0 JeFe ubda O BUTARIM GAYR] TIUSEEINTESE D JUBSRATE TN @

Jaies uedo 40 yine JOU PP J1PE BTAEIS TIUSESINIESE PRIFE|IN] = &

A-8

YRR YL O 3 OF viwi s veawed L gegosd Saes sessemin Ljusse Ry CIuindud o1 AR ip sem eyl (el sbuRaiag - 0

Pa0Be) C1pPS & |} W ¥

o't 00 ’ L Lt addl ] KN [ ELL T
ABA Y UFjpUj

o' t'o ° et jo smniy L 14 LR LT

L oo ’ S0 b Al L, ] st/ i-nd9

PPap pavimis1ep 1n04] mogu ks PABBE] DIpEy
Il Sro|s w0l

29922 oo 0o L 4 0’0 oo 2 [0 1 4] 1w 1p)S S/t L 1T
0°f *vid gurq Jure wo T " [ 1] (-] 219922 L) oo L | 61 0o » L 14} - N wn 1r-nin
L] (L] - to- purs Mo oo L ] o' oo 2 Ll tduury] IS LT 971065

PTep peaR)(#a AP0a] moquit) PREER) DIpFN

A0EN. () V) (Ed) Wy voiidjaonag e Asusnbeay
Ve pRARAD) 45 ojpey
(o)
uedp 83

Be g 3 0wa) ayrarigng (%d})

UL LR e CETL]
IS L TELIT Y

“(panuyiuo)) 9.y agar] wipuasddy




QuL| pue YOO = H
Bujysyjoliaa3 = 43
pabbey Ko|4 3ouv Jo pabe JoN = --

(=]
I
=

S = V101
9z/6 /6 0°0s1 wajsuyey ‘43 6 604 :LLE]Y £°2-0hi
Zu/e LL/6 9°8EL JRA LY URjpU| ‘4'3 -- L] SLeLl €°2-689
Zi/6 LL/6 LTIt wansu) ey '4'3 e 06t 6Ll T T-629
L6 /6 9°8EL JOA LY vejpU| ‘4°3 ] 06¢ - 6" Z-019

(dedau)
9t/6 9/6 8 awl yeeu) abelod 1'H o 06¢ SShHl %*Z-009
pasea|ay painjde) o) N pasea|ay pue peaJsnide) by (ww) Jaquiny Kouanbeay
a3eq ayrg J9A 1Y pasnyde) poylay syjbua bey ojpey
TLTELETS] N404 Koy 4

“‘WE6L Joquajdag Tuokue) |1AaQ pue 2duan|juod
JOA LY PUTLNY) BYL USBMIBG JOA LY PUISNS Byl uvo pasnideds BuyKesb dy304y pobbea oypes Jsoy eaep Buybbey jo Kieuwwng “i-y a|ge] xipuaddy




APPENDIX B

BURBOT BIOLOGICAL CHARACTERISTICS AND RESIDENT FISH
CATCH DATA
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Appendix Table B-2,

Relative sexual

maturity of burbot captured on the Susitna River
between Coock In'et and Devil Canyon, December 1984 to February 1985.

Total number of females = &0

Total
Condition of Length Date Area of River/ Tributary
Gonads (mm) Age Captured Capture Mile/ River Mile
Sex - Male
pre=-spawn 405 & 1/16 Deshka River 40.6/28.5
non-spawn &10 5 1/16 Deshka River 40.6/0.0
pre-spamn 510 7 1/16 Deshka River 40.6/24.5
non=spawn 520 7 1217 Deshka River 40.6/0.0
non=spawn 525 7 1/16 Mainstem 46.0
pre-spamn 533 8 12/16 Deshka River 40.6/0.0
pre=spawn S35 8 1/16 Deshka River 40.6/24.5
pre-spawn 565 7 12/16 Deshka River 40.6/0.0
pre-spawn 590 10 1/16 Deshka River 40.6/24.5
non=spawn 625 7 1/16 Mainstem 46.0
non=spawn 665 8 1/25 Mainstem 75.h
pre-spawn 740 1 12/16 Deshka River 40.6/0.0
post=spawn 430 6 2/5 Moose Creek off Deshka R. 29.5/0.5
Total number of males = 13
Sex - Female
non=-spawn 400 5 1/22 Mainstem 121.2
non=spawn 405 5 1/14 Deshka River 40.6/1.8
non=spawn 460 5 1716 Mainstem 46.0
pre=spawn 465 8 1/16 Deshka River 40.6/28.5
pre-spamn 485 8 1/14 Deshka River 40.6/1.9
non=spawn 490 6 1/16 Mainstem 46.0
pre=spawn 430 7 1/16 Deshka River 40.6/28.5
pre=-spawn 510 7 12/17 Mainstem %0.5
pre=spiwn 510 7 1714 Deshka River 50.6/2.0
non=spawn 515 6 2/8 Deshka Rive- 40.6/1.9
non=spawn 515 9 1/15 Mainstem 31.8
pre=spawn 520 7 1/16 Deshka River 40.6/284.5
pre=-spamn 52% 7 12/16 Deshka River 40.6/0.0
pra-spawn 530 6 1217 Deshka River 40.6/0.0
pre-spawn 530 10 1/16 Deshka River 40.6/25.5
pre=-spamn 530 1 1/14 Deshka River 40.6/2.0
non=spawn 540 7 2/8 Deshka River 40.6/2.0
non=spamn 565 8 1/14 Deshka River 40.6/2.0
pre-spawn 575 8 1/18 Deshka River 40.6/2.0
non=spawn 600 9 1/16 Mainstem 46.0
pre-spawn 605 10 1/14 Deshka River 40.6/2.0
pre-spawn 615 1 1/14 Deshka River 40.6/2.0
non=spawn 645 8 1/16 Mainstem 46.0
non=spawn 660 9 1/17 Mainstem 35.6
pre-spawn 665 10 12/17 Deshka River 40.6/0.0
non=spawn 690 12 1/16 Mainstem 46.0
pre-spamn 695 9 1/15 Deshka River 40.6/2.0
pre=spawn 700 10 12/17 Deshka River 40.6/0.0
non=spawn 705 1 1/25 Mainstem 75.4
pre-spawn 780 " 1/22 Mainstem 121.2
pre=spawn 780 12 1/22 Mainstem 12,2
post-spawn 160 5 2/5 Moose Creek off Deshka R. 29.5/0.5
post=-spawn 385 5 2/8 Deshka River 40.6/1.9
post-spawn k45 1 2/5 Moose Creek off Deshka R. 29.5/0.5
post-spawn 450 6 2/5 Moose Creek off Deshka R.  29.5/0.5
post-spawn 470 5 2/8 Deshka River 40.6/1.9
post=spawn 500 9 2/8 Deshka River 40.6/1.9
post=spamn 515 9 2/8 Deshka River 40.6/1.9
post-spawn 535 9 2/8 Deshka River 40.6/2.0
post=-spawn 620 E] 2/8 Mainstem 80.7
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