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I NTRODUCTJ ON

The preference of fish for a cereain kind of habitat varies with

species, life history stage. time of year, and other factors. This

appendix presents an analysis of preferences of resident fish and

juvenile salmon during the open water season for six major habitat types

occurring on the Susitna River between Cook Inlet and Devil Canyon. The

six major habitat types were defined as tributary mouths, side channels

with large tributary mouth. side sloughs with large tributary mouth,

side sloughs with small tributary mouth or groundwater input, upland

sloughs. and mainstem channels or side channels.

METHODS

Two types of proportions were analyzed using chi-square analysis

(Snadecor and Cochran 1974; Surrrners et al. 19B1). The first type was

the distribution nf a group of species among several different habitat

types. The second was similar except that the distribution of a single

species among these habitat types was tested. These tests were per

formed for both juvenile salmon (pink salmon not included because of low

numbers captured) and res ident speci es. A thi rd type of compari son

which was conducted graphically but not with chi-square analysis was the

proportion of the four juvenile salmon species at one particular habitat

type.

G-l



Statistical significance for all the chi square tests was set at the 95%

confidence level. Continuity correction factors were calculated for til

2 X 2 contingency tables. Species. dates. or sites were pooled Whl!re

necessary to keep the expected values greater than five.

Presence/absence data were extracted from Volume 3 of the Basic (ata

Report (ADF&G 19B3) .1Od were collected by a number of gear types and

methods (Appendix Table G-I). Appendix Taule G-2 sho" how the 17

Designated Fish Habitat (DFH) sites were grouped into five major hab·itat

types along with sampling effort at each type.

RESULTS

Juvenil e Sa 1mon

The presence/absence of the four species of juvenile salmon at the ·:ive

major habitat types at DFH sites is shown in Appendix Table 6-2. A

4 x 5 chi-square test of the presence/absence of four species of

juvenile salmon versus five major habitat types (Appendix Table G-3)

indicated that juvenile salmon did exhibit habitat preferences. A

closer examination conducted by individual species revealed that Ct)i1o

and sockeye salmon exhibited a significant preference for certilin

habitat types ~ut no such preference by chinook and chums ~as

demonstrated (Appendix Table G-3).
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~pendh lIble C-1. Sunnary of chi square analyses performed on 1982 presence/absence or species proportion data.

G>,
w

Method end Type of Oata

All goer type,ll e~cept
boat electroflshlng.
presence/absence by specie.

Belch ,olne or backpack

olec:troffshlngC, presence/
absence by specie.

Boat oloctroflshing.
clteh numbor,

Boat electroffshlng.
pre_ence/absence by species

Where Collected

17 DFH .Itub

17 DFH sttu

Cook Inlet to
Devil Canyon

Above Chulitna RIver
confluence (AM 98.S)

Specl fli

All juvenile 111~n I~.cl.s

Chinook selmon
Coho sa Jrnon

ChUII sa l.on

Sockeye .all"on
Round whl tetlin
Arctic grayling
Longnose lucker

S11lll)' sculptn

All resident specln

Round whitefish
Arctic grayling
longnose sucker

Burbot
Humpback whitefish

Rilinbow trout
Oolly varden

Chl·SQu.r. Comp~rlsons

~n9 habitat types by all
speelu

Among habitat types by speel.,

eo.parlsoo of species proportions
between habitat type. and
by .o••on within mafnstem
and tributary t~ pes

1) Among habitat type or pooled
habitat type by species

2) Within habitat types by tOelSon
by species

a Co.r typel Include minnow trapl, beach seines, and backpack electroflshlng unIts.

b The 17 DFH (Designated Fish Habitat) lites ranged tra. Coole Creek (RM 73.1) to Portage Creek (RK 1_8.8).

c These methods were the only effective techniques tor capturing these species at these sites.
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aAll gear types

bBeach seining and electrofishing only

eNS ~ Not significant

dHabi tat types were pooled into tributary sites and sloughs with no large
tributaries.

Significance
Species Chi-square df level

All four species of juvenile salmona 22.8 12 P <: .05

Chinoo"a 7.8 4 NSC

Cohoa 40.9 4 P< .01

Chumb 0.0 Id NS

sockeyeb 11.1 4 P < .01

I
I
I
I
I
I
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Appendix Table G-3. Summary of results of chi-square tests of association
between juvenile salmon presence/absence and habitat
type at DFH sites. Habitat types were tributary
mouths. upland sloughs, side sloughs with large
tributaries, side slouqhs without large tributaries
and side channels with large tributaries. June
through September, 1982.
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Ratios of observed pres~nce to expected presence show an association of

coho salmon juveniles with upland sloughs, side sloughs with large

tributary mouths. and side channels with large tributary mouths

(Appendix Table 6-4). Sockeye salmon juveniles were associated with

upland sloughs and side sloughs without large tributary mouths. The

distribution of each species among the major habitat types is

illustrated in Appendix Figure G-l.

An examination of juvenile salmon species proportions at each of the

five major habitat types (Appendix Figure G-2) shows that each habitat

type had a rather distinctive community of juvenile salmon. Chi-square

tests were not performed on these proportions.

Resident Species

Boat electrofishing catch data were used to characterize species pro

portions of the resident fish community at five different habitat types

of the Sus itna Ri ver at sites both above and below the Chu1itna Ri ver

confluence (Appendix Table G-5). After less abundant species were

pooled to increase sample sizes. species proportions between habitat

types were tested. using actual numbers from catch data, with chi-square

analysis and found to be significantly different (Appendix Table 6-6).

The seasonal differences in species proportions at mainstem and tribu

tary sites were also significantly different (Appendix Table G-6).

G-6
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Appendix Table G-4. Ratios of observed to expected presence of coho and
sockeye salmon juveniles at five different habitat types
at OFH sites. June through September, 1982. Based on
results presented in Appendix Table G-3.
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Habitat type

Tributary
Upland Slough
Side Slough with large tributary
Side Slough w/o large tributary
Side channel with tributary

G-7

Coho

0.29
1.07
I. 53
0.35
1.96

Sockeye

0.36
1.46
0.78
1.25
0.92
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COHO SALMON JUVENILES

CHINOOK SALMON JUVENILES

CHUM SALMON JUVENILES

SOCKEYE SALMON JUVENILES

Appendix Figure G-l. Distribution of juvenile salmon by species among the major habitat types at
DFH sites. June through September, 1982. Based on the. number of times the
species was present as a percentage of the total number of times the sites
were sampled. Effort by all gear types included. Pel~entages corrected for
unequal ~4mpling effort at the different habitat types.
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SIDE CHANNELS
WITH TRIBUTARY

TRIBUTARY MOUTHS

SIDE SLOUGHS
~,TH LARGE TRIBUTARV

UPLAND SLOU(" ...S

SlOE SLOUGHS
WITH GROUNDWATER

Appendix Figure 6-2. Proportions of juveniles of four species of salmol'
at each of five major habitat types located on the
Susitna River, June through September, 1982.
Based on the number of times the species was
present as a percentage of the tota 1 number of
time~ the sites were fished. Effort by all gear
types included. Percentages corrected for unequal
sampling effort at the different habitat types.
Chum perc ntages are low because chums were not
present in the Susitna system for the entire
sampling season.
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Appendix Table G-5. Resident species percentages by habitat type and by season within two habi~at types at sites
boat-electrofished between Cook Irdet and Devil Canyon, May through Septenber 1982.

No. of Percentage by Species
Resident Fish Arctlc Round Humpback longnose

Captured Rainbow Grayling Burbot Whitefish Whitefi sh Sucker Other
Habitat
T~pe

Malnstem 1057 2.4 20.2 7.2 30.9 3.3 30.7 5.2
Tr;butary mouths 1494 5.0 28.6 2.1 38.5 2.9 18.5 4.4
Upland sloughs 263 3.8 12.9 2.7 30.0 12.5 33.8 4.2

'" Side sloughs without trib 119 5.9 18.5 1.7 47.1 5.0 16.8 5.0,
Side sloughs w/large tribs 377 5.6 19.4 2.1 19.4 2.4 47.5 3.7

0

Mainstem
Month
~une 347 2.9 30.8 2. g 38.9 1.2 14. 1 9.2
July-August 356 0.8 8.7 14.3 23.0 5.6 43.0 4.5
September 354 3.4 21.5 4.5 31.1 3.1 34.5 2.0

Tributary
Month
y;ray:June 599 4.3 29.4 1.3 42.2 3.0 15.2 4.5
July-August 509 1.0 30.1 4.1 34.4 3.5 20.0 6.9
September 386 11. 1 25.4 0.8 38.1 2.1 21.8 0.8

- - - - --
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Appendix Table G-6. Comparison of species proportions of resident fish
(rainbow trout, round whitefish. Arctic grayling. longnose
sucker. and other) between habitat types and by season
within each habitat type, May through September. 1982.

1 - Upland Sloughs 3 - Mainstem 5 - Slough w/tributary
2 - Side Sloughs 4 . Trib

Significance
Comparison Chi-square df level

1 vs 2 vs 3 vs 4 vs 5 244.0 16 p< .01
1 vs 2 20.4 4 p < .01
4 vs 5 145.5 4 p< .01

By season for mainstem sites:

May-Jun vs Jul-Aug vs Sept 139.7 8 p< .01

By season for rrib sites:

May-Jt1n vs Jul-Aug vs Sept P/.3 8 p <: .01
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Resident species proportions at tributary, side slough, upland slough,

and ma i nstem sites above the Chu 1itna Ri ver confl uence were further

examined with presence/absence ddta collected with boat electrofishing

gear for six species of resident fish. The relative distribution of

each species among the four major habitat types is illustrated in

Appendix Figure G-3.

Differences in species presence/absence at the four different habitat

types above the confl uence were tes ted for seven speci es of res i dent

fish. If necessary, habitat types were pooled to increase sample sizes.

Significant differences in habitat use were found for all except burbot

(Appendix Table G-7). Ratios of observed to expected use of the various

hab'itat types by species (only for those that were significantly

different) are presented in Appendix Table Gw 8. A few seasonal

differences in species use of a given habitat type were also significant

(lippendix Table G-9). In July and AU9ust, use of a 9iven habitat type

Wi s often lower than in May, June and September (Appendix Table G-10).

In another series of tests, resident fish distribution among five

different habitat types at the 17 DFH sites were examined using catch

data collected with beach seines and backpack electrofishing gear

(Appendix Table G-11). Of the four spec ies of res i dent fi sh exami ned,

only Arctic grayl ing showed significant differences in their use of

different habitat types. Arctic grayling were present at tributary

sites relatively more than they were present at sloughs.

G-12
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GRAYLING

HUMPB.6":K WHITEFISH

RAIN BOW TROUT

BUR BOT

LONGNOSE SUCKER

ROUNO WH ITEFISH

residen~ spec"es
loca ed above the
sampled by boa

September. 1982.
data hich were
at the differen

I

Appendix Figure G-3. Relative distribu ion of six
among four major hab" at ypes
Chulitna River confluence and
electrofishing May through
Based on presence/absence
corrected for unequal effort
habitat types.
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Appendix Table 6-7. Chi-~quare tests of resident fish presence/absence
associations among four major habitat types at sites above
the Chulitna River confluence sampled by boat electro
fishing. The four habitat types were tributaries, upland
sloughs, side sloughs with no large tributaries, and
mainstem sites, May through September, 1982.

Significance
Species Chi-sguare df 1eve1

Round whitefish 38.5 3 P< .0\
Arctic grayl ing 46.0 3 P < .0\
longnose sucker ~.5 3 p < .05
Burbot 4.7 3 NS
Humpback whit~fish 32.3 3 P <.0\
Rainbow trou& 31.5 2 p< .0\
Dolly varden 7.5 I P <.0\

aUpland and side sloughs were pooled due to small sample size
bTributaries and mainstem only. No Dolly Varden were captured in upland or
side sloughs.
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Appendix Table 6-8. Ratios or observed to expected presence of resident fish
by species at four different habitat types on the 5u5ftna
River between the Chulitna River and Devil Canyon. May
through September, 1982. Only for those chi-square tests
which were statistically significant.

Round Arctic longnose Humpback
Whit~fish Grayl iog Sucker Whitefish-----

Tributaries 1.62 1.94 1.36 1. 22
Side sloughs 1.08 1.25 1.30 2.04
Upland sloughs 1.42 0.75 1.00 3.45
Mainstem 0.73 0.69 0.85 0.50

(No Dolly Varden were captured
in upland or side sloughs)

I

I

I

I

I

I

Tributaries
Mainstem

Dolly Varden

2.42
0.52

Rainbow

Tributaries
Upland &Side Sloughs (pooled)
Mainstem

G-15

2.31
1.61
0.41
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Species Season Obs/Exp

R,;1i nbow Spring & Fa 11 1.5
Tributaries Sunmer 0.5

Grayling Spring & Fa 11 1.6
Mainstern Surrmer 0.6

Round Whitefish Spring 2.7
Mainstem Surrrner 0.6

Fa 11 1.2

Longnose Sucker Spri n9 2.1
Mainstem SUrmler 0.7

Fa 11 1.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix Table G-I0. Ratios of observed to expected presence of resident
fish by season at sites above the Chulitna River
confluence which were boat-electrofished, May through
September, 1982. Only those ratios from significant
chi-square tests are presented.
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Appendix Table G-ll. Chi-square tests of resident fish presence/absence
associations among five major habitat types (the same
as those used in Appendix Table G-3) at OFH sites,
May through September. 1982. Only catch data from
beach seining or backpack electrofishing were used.

a Sites were pooled into tributary mouths versus sloughs because of small
sample size.

Species

Round whitefish

Arctic graylinga

longnose suckera

Slimy Sculpin

Chi-square

8.6

6.9

0.4

6.9

df

4

4

Significance
Level

NS

p< .01

NS

NS

I

I
I
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DISCUSSION

Juvenile Salmon

Chinook salmon juveniles apparently sholl less preference for particular

major habitat types than the other soecies and are more broadly

distributed.

NO significant association of juvenile chum salmon with any of the five

major habitat types was demonstrated; this was probably a result of the

relatively short time chum juveniles are present in the Susitna system.

Because most chums have Qutmigrateo by the end of July. there were only

four or five possible sampling periods that they could have been

present, as opposed to eight periods for the other species.

Coho salmon juveniles showed a definite preference for side sloughs with

large tributary mouths and side channels with large tributary mouths.

This results from their preference for tributary water as demonstrated

in Appendix F of this report. Sockeye salmon juveniles exhibited a

strong preference for up 1and sloughs and side s1Dughs not associated

with tributary mouths. Possibly many did not move from their natal

areas (sloughs) to other habitat types.

The attractiveness of different major habitat types for juvenile s~lmon

can be seen from examining Appendix Figure G-2. Sites that include

large tributary mouths (both sloughs and side channels) attract chinook

G-19



and coho salmon. Side sloughs without large tributary mouths attract

chinook and sockeye.

Resident Species

Definite major habitat type preferences were demonstrated for all

species except burbot. Burbot have a strong preference for turbid water

(see Appendix F), but this was not established with the present analysis

probab1.11 because a 11 of the samp1i ng sites inc1uded a reas of turbi d

water.

Of the six species exanined, longnose suckers showed the least prefer

ence for certain habitat type$ (the chi-square test for longnose sucker

was significant at the 95: level, but not at the 99: level). Arctic

grayling preferred tributary mouths and side sloughs over upland sloughs

and the mainstem. Rainbow trout and Dolly Varden r';dinly used tributary

nouths. Round whitefish were most lik.ely to be found in tributary

mouths and upland sloughs and humpback whitefish preferred sloughs.

Additionally, seasonal differences in habitat use were demonstrated for

rainbow trout, Arctic grayling, round whitefish, and longnose suckers.

Rainbow trout were more likely to be found at tributary mouths in the

spring and fall than in the sumner. This probably results from mi

gration patterns into and out of tributaries.

Arctic grayling, round whitefish, and longnose suckers were all more

11 ke ly to be found in the rna i nstem in the spri ng and fa 11 than in the

G-20
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sunmer. These speci es appa rent ly use tributari es and 51 Qughs in the

sunmer, the mainstem in the spring and fall during migrations. and the

mainstem in the winter as rver-wintering habitat.
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