


















































































Winter mainstem turbidities are generally less than 2 nephelOll1etric
units (APA 1983). Resident fish are beHeved to seek deeper areas or
areas under ite for cover during the winter ~cnths.

At times during the winters of 1983-84 and 19t4-85, extensive formations
of anchor iCI! and slush ice were observed in tM "iadle Susitna River.
especially above RH 120.0. Slush ice has been reported to impair the
functioning of fish gills (Tack 1938 in Armstrong 1982). Anchor ice
disrupts and decreases the areas of overwinterirll), and is suspected to
increase overwintering trout mortality (Cerven 1973; lieedham and Jones
1959). Since anchor ice is not found under ice cover, in a~~as of
groundwater upwelling, or in water depths over 6.0 feet (Karl Schoch.
pers. ~omm), these are the types of areas where resident fish may prefer
to oventinter.

Although there is little field data. Susitna River resident fish mortal­
ities are probably higher during the winter than the surrmer. Maciolek
and NeiXlham (1952) found 50: of marked trout (lied during the 1950-51
winter at Convict Creek, California. They atti"fbuted most of these
mortalities to dewatering of side .:hannels where most of the trout
overwintered. Needham and Jones (1959) also bt!lieved high winter
mortalities of fish were due to physical catastrophles such as floods,
entrapment ur.ler collapsed snow banks, and dewatering. Reimers (1957)
found that physical catastroph es caused more trout mortalities than the
lack of food aVililability. There appears to be sufficient fooa avail­
able for adult resident fish in the Susitna during the winter. Although
ttle Resident F.ish Stuuy did not include a food habits study, biologists
necropsied the stomachs of adult resident fish mortalities (mostly
burbot) while conducting winter surveys on the Susitna River between
1980 and 1985. Observed stomach contents of necropsied fish indicated
that most had been actively feeding prior to capture. Juvenile salmon,
resident fish. and invertebrates were found in fish stomachs during the
winter (unpublished data).

4.1 lower Susitna River

4.1.1 Rainbow trout

Until 1984, the overwintering phase of the life history of lower Susitna
River rainbow tr)ut had been largely interpreted from 1981 and 1982
open-water catch per unit effort (CPUE) data. and monitoring data from
several rainbow trout which were radio tagged in the fall of 1981 and
1982. Although we plannea to radio tag 50 rainbow trout in 1984 to
increase our knowledge cf rainbow trout populations in the lower river,
we were only able to successfully radio tag and monitor eight fish over
the winter. These data, although limited, added to our knowledge of the
overwintering movements and habitats of rainbow ~rout in the lower
Susltna River.

We believe that rainbow trout begin moving out of east side tributaries
into the lower Susitna malnstem in late AU{,.Jst. The fall outmigration
from tributaries seelllS to coincide w~th late Au!:ust and early September
floods which are followed by rapidly decreasing trIbutary discharges,
decreases in water temperatures, :"~duced photoperiod, and declil11ng food
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sources (Sundet and Pechek 1985). In 1984, a flood occurred in the
lower SusHna drainage between August 20 and 30. Biologists captured
few rainbow rainbow trout when they sampled the upper redches of several
of the smal er east side tributaries (i .e., Hontana Creek) in early
September. uuring 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 ~ggs) for rainLow trout.
Movement data frOlll three radio tagned rainbow trout indicate that a
number of rainbow trout outmigrated from these tributaries to the
mainstem Susitna between early September and early October (Figure 3).

Ourfng September, sport fish catches of rainbow trout incredse dt the
mouths of east side tributaries. High catdes 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 ,lnd Earle Foster, pers. COIl'lll.). However, fall catches
of rainbow trout at these tributary mouths were reported to be lower in
1984 than in past years (Earle Foster. pers. conm.). These decredsed
catches seem to indicate that many fish were flushed out of these east
sidt tricutaries, earlier than usudl, by the latE August flood.

Tag-and-recapture data also indicate that SOfl'e 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 (Le., Kama 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 Oeshka Ri.,er in the fall (Sundet and
Pechek 1985).

Oata from three winters of mChlltoring radio tagged rainbow trout indi­
cate that lower river rainbow trout exhibit two general types of
migrational behaviors during the winter. Approximately half of the
radio tagged rainbow trout overwintered in the mainstelll ,,~ar the tribu­
tary where tMy were tagged (probably their sUJllll!!r rearing and natal
t.ributarvj (AOF&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 tag9in9 sites_

lower river rainoow trout may prefer to overwinter in side channels
rather than the mainstem Sl:sitna. During the winter of 1981-82, two
radio tagged rainbow trout were pinpointed in side channels (AOF&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 wi th wat~rs prtlbably no greater than lour feet
deep. HeasurE!ll'ents taken at winter radio tagged fish reloca:iolls show
rainbow trout are found mostly in areas with low to IllOdera:e water
velocities ana depths (ADF&G 1983d; Table 1). In two cases, h~wever,
radio tagget fish were pinpointed in deep water areas (Appendix Table
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A-2). Only one of nine radio tagged rainbow trout pinpointeil and
beli~ved allve during the winter ground surveys was in an open-water
area (AOF&G 1983~; Appendi~ Table A-2).

Elsewhere, few studies have determined the overwintering requirements of
rainbow trout. Studies by Maciolek and Needham (952) and Needham and
Jones (1959) indicate that rainbow trout prefer to overwinter in areas
with ice cover and suggest that rainbow trout use surf.llce ice as a
protective cover. Chapman and Bjornn (1969) found winter cover was
important for overwintering fish, especially areas with large rocks.
Since llIJch 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 illportant for the success of overwintering rainbow trout
in this reach. Other salmonfd studies have found that me"n 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 (AOF&G 198Jbi Figures 2 and 3).
During 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 durin~ freeze-up when fish were
apparently seeking overwintering areas. Studies conducted in the middle
Susftna Rlver show a Slmilar movement (AOF&G 1983c; Sundet and Pechek
1985). Chapman and 8jornn (1969) found that a downstream movement also
occurs during the fall for sah;onids. 8jornn (971) in<licated that a
downstream movement dld not occur durin9 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
porulations, however we h.we 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, tnd 901 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 IS, 12,000 cfs on October 15.
and 6,200 cfs on November 15 (USGS 1985 provisional data; Fi9ure 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 rebruary when temperatures were low and surface ice was present. We
do not believe that rnainstem discharge is responsible for the late
December movements of rainbow trout because flows are relatively stable
at this tlm! (Figure 14).

8eginning in early May, lower river rainbow trout begin to migrate from
the alainstelll Susitna River into tributaries for surrter rearing (AOf&G
1981b, 1983b; Sundet and Pechek 1985). Unfortunately, the exact timin9
of this spring movement has not bee~ docum!nt~d because all of the radio
tags dispensed in 1981, 1982, and 1984 in lower river rainbow trout
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Ffgure 14. Susitna River discharge at Sunshine (RM ad.O) and at Gold
Creek (RH 136.7), AugUSt 1984 to June 1985. ~11 ~easurtments
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ceased functioning before April of the fo11\*in9 year. However, tag­
and-recapture data indicate that rainbow trout continue to migrate from
the mainstem to tributaries through late May (AOF&G 1981b, 1983b). Some
May and June tag recoveries have been made 30 miles above their ta9gin9
sites suggesting that some lower river rainbow trout make extensive
upriver migrations in the spring.

Ourir:g the surrmer, lower Susitna River burbot have been cOr.lllOnly found
in the turbid mainstem and its adjacent turbid sloughs and side channels
(AOF&G 1981b, 1983b; Sundet and Pcchek 1985). Past surrmer catch data
show that a definite correlation exists between adult burbot numbers and
turbidity in the Susitna River (Hale 1983; Suchanek and Hale 1983l.

4.1.2 Burbot

In the lower Susitna Rivet a pronounced migration of burbot occurs ~n

the fall from the mainstem Susitna into Alexander Creek and the Oeshka
Riv"r (AOF&G 1981b. 1983t>; Sund~t and Fechek 1985). Data collected in
19&1 shows that this mo~cment begins in Alexander Creek during
mid-August and in the Oeshka River during late August. During these
times. ~dult burbot were found in Alexander Creek as far up as TRM 4.0
and in the Oeshka River up to TRH 4.5. Since burbot spawn during the
winter, this movement is probably associated with a pre-spawning
migration.

limited catch data from the Oeshka River in 1984 suggests that burbot
began Itoving into this river in early September (Sundet and Pechek
1985) . However. 5i nce no burbot samp11 ng wa s done a t the Oeshka River
in July or August of 1984, it is possible that some burbot may have
move'J into the Oeshka River prior to September. Sorokin {l971l found
burbot moved into Lake Baikal tributaries in the fall as water tempera­
tures approached 10 to 12°C.

In 1984, int2nsive sampling for burbot was conducted at the Oeshka River
(TRH's 0.0-6.0) during the spring and fall. Catch data from these
studies suggest that a nuntler of sub-adults [between 200 and 390 lIII1

(TLl] move to the spawning areas with adult burbot. The classification
of sub-adults and adults was determined by their relative spawning
maturity. Since 1982, approximately 85: of burbot greater than 390 1!111

(TL) were spawne-s (AOF&G 1983b. 1983c; Appendix Table B-2). Although
some b~rbot in the Susitna River are capable of spawning when they reach
a length of 310 Il'Il1 {TLl. a larger percentage of burbot do not spawn
until they are greater than or equal to 390 1TIll. From early September to
mid-October 1984. 57 to 64: of the burbot catches at the Oeshka RivH
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 (CPUEl.
however. was the highest in early October. A similar seasonal increase
in catch and CPUE occurred in 1981 (AOF&G 198Ib). Other studies have
found a similar seasonal increase in burbot catches during the
open·water season. Hallberg (1984l. 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 seaional burbot catch during early October. He
speculated his catches increaser::! because freeze-up forced burbot to
f"elocate from some Tanana River sloughS and side channels into the
ITk,fnstem Tanana making them more concentrated and susceptible to
trop;J;rg.

Sex composition d,Ha collected between 1981 and 1985 show that female
burbot have been /!lOre numerous than males in the Susitna River and that
burbot sex ratios (male to female) h"ve fluctuated from 1:1.1 to 1:3.1
(Table 4). Tested by chi square statistic; (Xl :9.41. dfz 3. for 0( z 0.05
there 1s a significant difference in the sex ratio between years).

Since burbot spawn under the ice. no burbot spawning has been observea
in the Susitna River drafnage. However, several spawning s~tes have
been documented in the Oeshka River by systematically sampling the same
area over time and observing radio tagged bureot. Surbot spawning is
believed to occur at TRM's 0.0, 1.9, 2.0, and 24.5 of the Deshka River
(AOF&G 1983c). Until the winter of 1984-1985, burbot were believed to
spawn only in the lower reaches of the Deshka River. During the winter
of 1984-1985, two radio tagged burbot ascended the Deshka River and
apparently spawned at TRM 24.S. Trotlines set near the radio tagged
burbot at TRH 24.5 in mid-January captured several non-tagged burbot
... hich were close to spawning. F19un! 15 shows a IlIdP of the suspected
bureot spawning area at TRM 24.5 of the Deshka River and Figure 1 shows
a larger view of this area in relation to the SusHna River drainage.
Haps of other Deshka River sites where burbot are believed to have
spawned are provided in kDF&G (1983c).

During the winter of 1982-1983 and 1984-1985, burbot were believed to
have spawned at the four sHes in the Oeshka River between mid-January
and early February. These sites are characterized by low to IllOderate
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 Oeshka 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 Oeshka
River in water depths as low as 0.2 feet. Conductivity oata collected
in 1985 at TRH 24.5 of the Oesh~a River suggest that upwelling may occu~

at this location. Elsewhere in the Oeshka River, recorded winter
conductivity readings h,we been lower (between 58-68 um."tos/cm compared
to 101 umhos/cm at TRM 24.5) (AOF&G 1983c; Appendix Table A-4). Some
other winter Oeshka River conductivities have been higher (83 umhos/cm),
but those were taken (winter of 1982-83) at the interface of the Oeshka
River and the rnainstem Susitna (AOF&G 1983c).

Surbot are also believed to spawn in the mainstem Susitna River.
Su~port for this hypothesis is provided by radio tagged burbot. Since
apnroximately 85% of burbot over 390 rrrn (TL) are spawners for a given
year (ADF&G 1983c), and burnot radio tagged are all over 525 l1'li\, 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 rnainstem Susitna River
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Table 4. Sex c<Jmposition and sex ratio data for Susitna River burbot,
November 1980 through February 1985.

Male Female Ra tio

(Nov. 1980 - AU9. 1981 )a 52 5. 1,1.1

( Sept. 1981 - Har. 1982)b 20 32 loU

( Dec. 1982 - Mar. 1983)' 23 4' 1:2.11

([)O~C • 1984 feb. 1985)' 13 40 103.•

TOTAL 108 174 I: 1. 5

a ADf&G (l981b)

b ADf&G (l981bl

C ADf&G (1983c)

d Appendix figure B-2 in this report
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(AOF&G 1983b, 1983c). Eleven burtlot radio tagged in 1981 and 1982
remained in the mainstem between RH's 19.0 and 89.6 during January anCl
february. In 1984, five radio tagged burbot remained in the mainstem
betloieen RH's 13.0 and 92.0 during the spawning pe'iod. Several of the
fish l'lIlnitored in the winter of 1984-85 migrated over 20 miles to the
:ower reaches of the Susitna River (RH 13.0) and may have spawned there.
One radio tagged burtlot lIlOnitored over the winter of 1982·83 may have
mr~ed 113.0 miles to spawn at RH 26.0 (AOFAG 1983c).

Comparisons of several years of radio tagged burbot monitoring data
indicate that mainstem spawning ma,v occur between AA's 74.0 - 92.0.
Some radfo tagged burtlot have remained in this reach of the river every
"dnter that they have been ,l'IOnitored. This area is characterized by
large bends in the river wnich provides many back eddies. Water depths
ane generally moderate to deep and water velocities range from 0.0 to an
estimated 8.0 fps. In these areas, point specific measuremtnts taken at
radio tagged burtlot nelccations suggest spawning occurs in l'1Oderately
deep waters with little water velocity (AOF&G 1983b, 1983c, l!i83d). A
number of burtlot have also been found under slush ice where the water is
le~s than two feet deep.

Al though 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
cove ned (R&H 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)
(AOF&G 1983b, 1983c). Hean-while, 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 Oeshka 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 ~vements.

HacCrimmon (1959) observed an upriver post-spawning movement and Sorokin
(1971) observed a downriver post-spawning movement.

Burbot catches in the Oeshka River are generally high fr'Olll Oeceriler to
February and then decrease substantially after February (AOF&G 1183b.
1983c). Some burbot still remain in the Oeshka River in May after
breakup. however. burbot CPUE is low during HJy. Several burbot have
been captured by sportfishermen at the mouth of the De stika River in late
Hay, but in most cases, fishing occurred near the interface lone of the
Susitna and Oeshka River wate~s. Since burbot are light and temperature
sensitive (Scott and Grossman 1973), we believe that IlIOst burbo:: move
out of clear-water tributaries ~nto 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 surrmer, most middle river rainbow trout rear in clear-water
tributaries sucl'! as Fourth of July Creek (RH 131.1), {ndidn River (RH
138.6). and Portage Creek (RM 148.8) (Sundet and Wenger 1984. Sundet and
Pechek 1985). In early Septemer, rainbow trout start ootmigrating from
tributaries to the llIdinsteaa 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 tril-yury water discharge
(Sundet and Pechek 1985). However, other fdctors such as photo­
periodism. and declining water temperatures and food sources (f.e.,
salmon eggs) may contribute to this outm'lgration. Studies done in 1984
suggest the fall outmigration from tributaries is cOlllllete before
tri~utary 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 mlles from their
Susitna River tagging site or the mouth of the tributary where they were
tagged (ADF&G 1983c; Sundet and f'echek 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 DOve downriver. A small percr.ntage of radio tagged rainbow
trout from 1982+85 (10.8S:), however, have o~erwintered above or at the
tributary Dl,)uth where they were found in mid·Septemer. Bjo,.nn (1971)
suggested that a downstream movement preceding winter did not occur if
sufficient winter cover was available locally.

Most middle river rainbow trout ove,.,.inter in the ma1nstem, however,
several radio tagged ~i5h 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, lC*'er river rainbow trout overwinter
lI".ore often in side channels than the mainstem Susitna. However, in the
lower river ma~y more side channels are available for ove,.,.1ntering than
in the middle river.

Until the winter of 1984-85, little data was avallable on the specific
areas and habitat conditions where overwintering middle river rainbow
trout are found. The primary problem experienced during past ",inter
ground surveys (winters of 1982-83 and 1983-84), conducted to pinpoint
radio tagged fish and collect habitat data at ~verwinterin9 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 lIiddle river "-re open. For exalllple. in mid-January 1984. 14 of
17 radio ta9ged fhh 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
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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 dHa during lIlid-winter
ground surveys when IIlOSt of the river is frozen.

Between slush fee fOr"l'lation (in early October) and freeze-up (mid­
January), most lIliddle 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 froun. radio
tracking data suggests that .iddle river rainbow trout prefer areas
~nder surface ice with low to moderate water velocitfes (O.O Lo 2.5 fps)
and moderate witer depths (3.0 - 6.0 ft) (AOF&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 ill these higher velocity areas for cover. Chapman and
Bjornn (1969) detenmined that areas with large racks substrates provided
important overwinterin9 fish habitat. lewis (1969) reported that cover
is important to trout in tenms of security and photone9ative 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
m1ddle river have been found under surface ice in mid-winter (AOF&G
1983c; Sundet and Pechek 1985). Radio tagged f1sh 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 illportant in selection
of rai~bow trout overwintering habitat. but only as they relat~ to cover
and v~locity (Campbell and Neuner 1985).

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

Over three winters. radio tagged rainbow trout have generally overwin­
tered in certain sections of the Illddle river. These sections are:
RH'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 (RH 95 to RH 101) is
composed of several miles of both the lower (RH 0.0 to rut 98.5) and
middle river (RM 98.5 to RH 152.0). 8etween RH 98.5 and RH 10l.0. there
are several channels ben-een islands. 8elow RH 98.5 there are more
channels. but the water depth is greater than the area above RH 98.5.
Several Whiskers Creek rainbow trout have overwintered in the area just
below Ule Chulitna R've" 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 lilllited thereby causing fish t~ 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 dur)n9 winter
surveys.

As with lower river rainbow trout. two pronounced winter movements occur
for Iliddle river rainbow trout. In addition, middle river radio tele­
Iletry data indicates that a spnng lIligration from the mainstem to the
tributaries ahe. occurs.

Host 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 moVemk~nt occurred at the beginning of freeze-up
(usually early October. R&H 1985) when fish were probably moving to
suitable overwintering habitat. Although slush ice begins to form in
the llIick!le river tn early October, the majority of the middle river is
not cc~ered with surface ice until late December (R&H 1981. 1982. 1983.
1984. 1(85). Ouring mid-Decemer, air temperatures usually drop below
_30°C for the first time in the winter. This decrease in tempt:-ature
accelerates ice formation and may contribute to increased rainbow t.rout
activity 1n December (refer to section 4.1.1 for further details).
Similar to lower river rainbow trout. a cerrelation appears to exist
between the early October movement of middle river fish and lllainstem
Susitna discharge. During freeze+up. rnainstem discharges typically
decrease rapidly (USGS 1985 provisional data at Gold Creek; Figure 14).
However. the late December rainbow trout ~vement does not appear to be
affected by the mainstem discharge because Susftna flows are generally
stable at this time.

Spring movements (f radio tagged fish indicate that most rainbow trout
begin an upriver migraticn from the llHfnstelll Susftna to clear-water
tributaries in early Hay. This moven~nt oc~urs during or jest prior to
breakup when the rrainstetll discharge begins to increase. However. some
radio tagged rainbow trout appear to begin migrating as '!arly as March
(AOF&G 1983c; Sundet and Pechek 1(85). Several fish monitored in Hay of
1984 moved 10 miles upriver in a few days (Sundet and Pechek 1(85).
This rapid upriver movement in Hay is probably a spawning run. One of
the fish which moved rapidly upriver in Hay of 1984 was recaptured and
found to be a pre-spawning female (rainbow trout 670-1.4).

4.2.2 Arctic Grayling

Until the wint~r of 1984-85. little data was col ;ecte<! on overwinterin9
middle Susftna River Arctic grayling. Insights to the overwintering
distribution and h3bitat 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 suggested that most
middle river Arctic grayling overwinter near their SUllJller rearing
tributaries. The two tributaries which support the most Arctic grayling
in the middle reach of the Susitna River are !ndian River (RH 138.6) and
Portage Creek (RH 148.8) (AOF&G 1981b, 1983b; Sundet and Wenger 1984;
$undet and Pechek 1985). Population data, as well !~ data from one
radio tagged Arctic grayling, indicate that Arctic grayling tegfn
outmfgrating 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 Oecedler). Tack hypothesized that Arctic grayling
moved out of bog strums oecause water depths greatly decrease, and out
of spring-fed streams because of the formation of frazil (slush) ice
(Tack pers. conm. in Armstrong 1982). After reaching the mainstem
Susitna, most Portage Creek fish were bel:eved to overwinter between RM
147.0 and RH 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
nay occur for some Indian Rher and Portage Creek fish (Sundet and
••chek 1985). Several of these fish were recaptured quite a dista~ce

downriver suggesting one overwintering area in the middle river may be
near Slough 6A (RH 112.3).

Oata from five radio tagged fish monitored during the winter of 1984-85
support both belief.. ; some middle river Arctic grayling overwinter near
their SUlIIII@r rearing tributary and others move farther downstream to
overwinter. Si.ilar overwintering IIlOvements for Arctic grayling have
been reported by Armstrong (1982), Tack (1912, 1980), Rolland HolRS
(pers. COllI'Il.).

Two of the 1984 radio tagged Arctic grayling overwintered r,ear their
tagging sites (Portage Creek) and the other three fish (tagged in Indian
Rher) moved over 30 miles downriver to overwinter near or below
Talkeetna. 80th fish from Portage Creek selected overwintering areas in
the Ninste-o Susitna between RH 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 strealli:led 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 n'lnDer of rainbow
trout that -ere radio tagged in 1984 overwintered in this area.

Although specific habitat data for 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 RH 148.0.
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While limited data suggests that most middle river Arctic grayling
oven.linter near their surrmer rearing tributaries, sp.veral 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 a;'e: 0) either the fish were injured
during capture or tagging, and then drifted downriver, or (2) some fish
migrate rapidly. consfde:-able distances downstream dLOring September or
October to overwintering areas in the mainstem SusitM. 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 uprfver anO
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 oven.lfntering areas (West and Wis",ar 1985i Rolland Holres, pers.
COllIn). Studies have shown that these long IllOvements typically occur
from small muskeg streams (e.g •• Whiskers Creek) or small gravel and
mountain strecl.ms (e.g.. Indian River) to suitable larger river
overwintering areas (e.g .• the Susitna River). Past stud~es (1981-84)
may have failed to determine long distance movements of AI'ctic gray1 ing
because the fall downriver migration appecl.rs to occur very quickly, and
the spring upriver migration occurs under the ice or during breakup
before open-water sampl1ng 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 RH's 147.0. 136.0.
133.6, and 125.0. These areas are characterized by deep waters with
areas of slow to IllOderate water velocity and they do provide suitable
overwintering habitat for middle river rainbow trout (refer to Section
4.2.1).
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Appendl. Tlbl. A-3. S_ry of ugglng dlh for ndlo Ugged burbot Clptured on the Su,ltn, Rlv.r bet>oeen COok. Inlet ,nd the
Chulltne Rlv.r conflu.nce, S.pt..o.r end October 198_.

Brend FIDy ToUl Lotetlon
RediD .f To, Lengthl """"" Ceptured 0." Da:"

frequency To, N"er I_I Captured and Relened RH/tllM Captur.d R.lened

610-0. S Sollth-Root lUliO '" H.N. O..h... River _0.6/0.0 10/n 10/17

610-1.0 SlIIth-Root 183116 m E.F. Nalnlt.. 'H.2 9/IS 9/1S

619-2.2 SlIlth-Root 18991 '" H.N. DolUlki River _0.6/1.0 10/1 10/1

629-1.0 SlIlth-Root 11199S '" H.N. Dol,hka River 110.6/1.0 9/1ll 9/17

639-3.0 SlII til-Root 188ll '" [.F. No;lnlt... 110.0 9/11 9/11

6lI9-1.0 SlIlth-Root 19158 '" E.F. He'nlt_ 83.9 10/15 10/15

650-1.0 SlIlth-Root 139311 m H.H. Dol'hk, River 110.6/0.5 9/16 9/11

659-1.0 SlIlth-Root 18911 '" E.f. Helnlt_ 110.8 9/29 9/29

669-1.8 m 111139 '" H.H. Dolshka River _0.6/0.0 lD/U 10/17

130-1.0 SlIlth-Root 18_01 '" H.N. Helnlte. 110.11 9/18 9/18

139-1.0 SlIlth-Root 139911 m H.N. DUllk' River 110.6/1.0 9/28 9/29

> 1119-0.1 SlIlth-Root 19152 ". [.f. Helnlt.. 18.0 10/15 10/15,
160-1.9 m 11199" '" H.H. Delh... River _0.610.0 10/15 10/17w
110-2.11 m lUlI9 '" H.H. Delhkl Rl ver _0.610.0 10/15 10/17

ToUI .. III

.. · River .Oe
T" • trlbutery rlv.r .lle

" · El.ctrofllhlng

"" · _M'
At5 • Ad....nc.d tel_try Sy,t..
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APPENDIX B

BURBOT BIOLOGICAL CHARACTERISTICS AND RESiDENT FISH

CATCH DATA
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-• ""penciL. hble e-1. hl.the lou..... 1 ..t",rity of burbot c:.ptured ~ ... Sust til. River

- bn_ Cook 'n'.t. ,nd 0...11 C.n,OIl. Dee...., "a- to Febrll.')' I,as.

- Toul
Cot>o:llt I 011 0 f L.e"llth Om Aru of 111"'0 TrlbuUry....... I_I ... C.ptllrecl c.ptur. 1'111. Ill ... , I'll.

- Se" • Mel.

pr.-spawl .,. • 1/16 0..,,'" Ill .." '0.612".5""'-SP4_ ..0 , 1/16 Oeshk.t Rh,r IilO.610.0- pr.·sp..llflll'l "0 , 1/16 Duhk.t iii ... t '0.612'.5
non-spa_ 520 , 12/11 Ouhltl Ill ...r "0.610.0
non-sP"'" 515 , 1/16 !'elnn_ '6.0pr.-,p.- m • 12/16 Deshk.t IIh., .0.610.0

- pt.-spa_ m • 1/16 O...hk.t RI ....r "0.612",5
pI"'-I~'" 56' , 12/1 Ii Deskk. 111 .." "0.6/0.0pr,·,p."" '90 " 1/16 o."'k. IU ... t ,,0.6/2".5
non-Ip._ '" , , /1 Ii Meln.t.. ,,6,0
1I000-'p''''' ." • 1/25 Melnstl!lll 75.'- pr.·sp.,," "0 " I Z/1 Ii [)eshk. Rh.r "0.610.0

post-sp."" '" • 2/, Hoon C,"1e 0" Dunk, R. 29,S/0.S

Toul n..., of ..1••• "- 50•• r.... l.

non-,~ 00' , 1/22 Kllnst_ 121.2
I'I(I(I-,p... 00' , 1/1 .. Ouhlt, RI .... ' '0.61'.1- non·sp..... ." , 1/16 ltel ...st_ \6.0
pt"e-.p....... ." • 1/16 Ooshk. RIv.r \0.611\.5
pr.·.p.... ." • 1/1\ Deshk. Iti-"er \0.6/1.'
roon-.PflI'I'l '90 • 1/16 1It1 ...,t_ \6.0

• pr.-,p.... '90 , llt6 Deshk. II ".r '0.611\.5
pt"••spe- '"

, 12/17 IItI ...st_ \0.5
pr.-.p,.. '"

, 1/1e o..nh RI".r eO.6/2.01'IOtI-,peootl '" • '" Delhll. RIv.- eO.6/1.'--.,... 515 , 1/15 IItI ...st_ )1.1'• pI"-~"" 'lO , 1/16 Deshk. Rher \0.612\.5
pr.-spewtI m , 12116 De....... RIv.r \0.6/0.0
pr.·.p.... 530 • 12/17 Oelhll. Rl".r \0.6/0.0
pn-'p.... '" " 11t6 Destlk. RI ".r \0.612\.5

• pn·~._ 530 n I/l' Oes.hh RI".r \0.6/2.0
1lOII-.p... SOD ,

'" De.hk, RI".r \0.6/2.0
roo... -."...., 56' • I/l' Des.hk. RIv.r ,o.612.0
pr.·.p... 515 • I/l' Deshk. RI"er '0.612.0
1'IOtI·'"oM 600 , 1116 IItlnst_ '6.0- pr.-.p...., '" " lite Deshk. River '0.612.0
pn·.p•..., '" n I/l' De.nhRlver eO.612.0
--,p..... '" • 1/16 H.lnst_ '6.0
roo... ·sp...... 660 , 1/17 ""'nat_ 35.6

• pr.·~...... '" " 12117 o.shk. RI ".r eO.6/0.0
no...·.p...n .90 " 1/16 H.I ...st_ \6.0
pr.-sp...... '"

, Ilt5 Duhk. RI"er _0.612.0
pr.·sp."n lO' " 12117 o.,hk. Rh.r '0.6/0.0
...OI'I-.p...... '" n 1/25 H.tn.t.. 75._•• pre-.p• ..., ,.. n 1/22 IItI nat... 121.2
pr.-.p...n '"' " 1/22 IItlnst_ 121.2

post·.p._ '"
, 2/, -.. Cr..k oft Desl'lh •• 29.5/0.5

post-Ip''''' 31' ,
'" 0.",*. Ri",r _0.6/1.9.- post·.p."" ." • "'

_..
Creek 0" De.hk• •• 29.5/0.5

post-.P..... ... • 2/, -.. Cr..k off De$l'lk, •• 29.5/0.5
POlt·~.... '"

,
"' Desl'lh RI".r eO.6/1.'

post-.p... 500 ,
'" Deshh Rt".r eO.6/1.'

p.nt·sp."" 515 ,
'" Desl'lh River '0.61t.9

.11 post·.p... m , 2/' DeSl'lk. Rt"er eO.6/2.0
post·.p._ .lO , '" lit Inst eolI eO.7

Toul I'IoUI"ber 0' '_In ·00

I• B·'
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