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' ABSTRACT " -

Seven art1f1c1a11y constructed 51de channels along the Tr1n1ty

Rlver were sampled u51ng electroflshlng two to four times per year

‘V7from 1991 through summer, 1993. Populatlons of juvenile chinook
; “and . coho salmon, brown'tfout and steelhead were estimated for
seiected habitat tyneSgen for the entife side channel if all
-”1_h§bitat types.present were‘Sampled. ~ Chinook and coho salmon

 densities were highestfin:the spring and early summer; as expected,

very few salmon werefceptured during fall or winter sampling.
Steelhead densities were greatest in late spring and summer,

and‘fell-in‘some-side channels; steelhead densities were low during

the. W1nter, 1ndlcat1ng a need for addltlonal overwintering habitat

for these flsh. Brown:trout densities were hlghest in sprlng, but

'\‘brown-trout were usually‘paptured year round. ‘Overwintering use by

' brown trout was extensive in some side channels. .

‘Habitat types Sueh as low gradient riffles and riffle runs,
where;nicrohabitat was_mdst diverse, were-used most extensively by
all speeies. Swiftwater areas with 1arge}cebble‘substrates and run
ereas that_had suiteble cover for juveniles,'such as iarge‘woody

debris,'were1also‘uti1ized more than:those'areas without such

cover.

Side channels were also monitored to determine spawning by
chinook salmon. Twelve of 18 channels surveyed had redds; one new

channel thet_was built in July of 1993 had several redds in areas

*;;nWhere suitably sized gravel was placed during construction.

. Water temperatures were monitored in two side channels during
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the summer of 1993 to determine if they affeéted.the_temperature in

the_maiﬁétem;Trinity,@;Temperatures didfinéfeaSe during daylight

hours‘-ih"the Side _channels, but there were .no substantial

ﬁémperature-effects to.the mainstem river. The highest one day

.. averadge increase in mainstem temperature was 0.033° F.
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INTRODUCTION

‘The Trinity River is one of several rivers in the Pacific

Northwest that heve;eiﬁerienced a drastio decline in the number

: of Pacific salmon (Oncorhynchus spp.).and steelhead (Oncorhynchus
“f_mykiss) in‘recent history. Both humanlinfluences, and natural -
T'.,‘factors in conjunctlon w1th human effects, have contributed to

-”-‘_vthese decllnes. One key faotor in theddecllneSgof salmon and

steelhead has been.the Trinity River Division of the Central

- Valley Project (Trinity and Lewiston dams). With the:

constructlon of these dams, and the subsequent exports of large
volumes of water from the Trinity Rlver ba51n to the Sacramento _
Rlver, the morphology of the Trinity River between Lew1ston,

Callfornla and the North Fork Trlnlty'has.been-drastloally

*yaltered (Frederiksen and Kamine, 1980; Evans, 1979). These
1;morphologlcal changes 1nclude establlshment of hlgher than normal :
N emounts of rlparlan vegetatlon on unnatural sand berms that have

developed along the banks of the Trinity River. These berms have

formed as a result of a laok of high flows in%the river that
would normally flush much of the fine sedlment out of the river.
These berms have greatly reduced the w1dth of the river which has
resulted in a loss of slow water habltat that is essential for
various- stages of rearing anadromous salmonlds (Hampton, 1988;
Allen and Hassler, 1986). | |

In October of 1984 Public Law 98-541 was passed hy the-

“Q’{Qnitedrstates Congress providing the means to begin a 10 year

_fish-and”wildlife restoration program in the Trinity River}Basin;"
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One of the major goals of the program 1s to restore natural

‘ salmon and steelhead productlon below Lew1ston Dam (TRBFWMP
.:-_a1982) One of the object1Ves developed under thls goal was to
u'ff'evaluate the effectlveness of restoratlon and malntenance efforts_

"'1n the malnstem.

In:1984 the U.S. Flsh and Wlldllfe Serv1ce Trinity Rlver

”’f&g}Flow Evaluat1on (TRFE) was . 1n1t1ated to evaluate 1ncreased flows
.”*~;and rehabilitation measures to restore . salmonld habitat in the

7 Trlnlty River below Lew1ston Dam. Study reaches were establlshed

between Lew1ston Dam and Hoopa Valley to collect fish habltat

'preference and habltat avallablllty data._ Inltlal data 1nd1cated

that both fry and - ]uvenlle salmon1d habltat was! llmlted in the

upper r1ver and that as stream flow 1noreases up to approx1mate1y

;lg22.6 cns (800 ofs),rthe_amount of fry-and,juven;le salmonld\

-1{?earing_habltat deoreased.in the mainstem;andﬁincreased in

o natural'sidechannelhareas. Salmonid.population\studies

‘_indicated that sidefohannels:supported-chinook_and-coho salmon

7,$Hfry;atsequal or greater.densities than in main-channel habitats.

*vﬁtfnese.studlesfalso_indlcated that optimalgover-wintering habitat
.for'juvenile steelheadwwas provided in theﬁoft—channel areas

. where suitable substrates were available (USFWS, 1987; USFWS,

o 1988)

In 1988, the. Trlnlty Rlver Restoration Program (TRRP) began

':of de51gn1ng and building artificial 51de channels to prov1de
*?f'habltat for rearing juvenlle salmonids. Four channels were.

' fﬂ;sQonstructedgih 1988 and two additional channels in 1989. inlﬁ




.1989 TRRP began evaluatlng these art1f1c1al 51de channels to
.;’j determlne habltat use by dlfferent llfestages of juvenile
salmom.ds (Krakker,.: 1990) In 1990, TRRP cont:l.nued w1th
f*f‘evaluatlons of three channels constructed as part of the
.restoratlon program and one constructed in 1981 by CDF&G

';(Krakker, 1991)

As of. October 1993, there had been a total of 18 side

;*gi_channels constructed along the upper Trlnlty River (Figure 1).
‘Thls report contlnues the side channel. evaluatlons and is a

,-compllatlon of results from data collected from 1991 through
'summer, 1993. There were three objectlves for the 1991 - 1993

v"samplrng'perrod,

lfiDetermlne the ‘seasonal use of 51de channels by juvenile
salmonlds, : | :

_2)'Evaluate the: relatlonshlp between avallable habitat and
salmonld den51t1es, and S

'3)'Ident1fy and . evaluate technlcal problems assoc1ated with
-~‘ach1ev1ng each of. the above objectlves.




l'_lé_l__lr"e 1

L'dcatlons of constructed side channels along

the Tr“ini’u:; River. Northern Calif ornia, 1993.



- $TUDY SITES . =

From 1991 through 1993 seven differenteside channels: were

“vt'sampled to determlne use by juvenile salmonlds, ‘however, five was

the-hlghest number-of=channels sampled=1n any:s1ngle year.

Miller'side channelswas constructed ih 1981 by the

.d't.i-Callfornla Department of Flsh ‘and Game' (CDFG) Located at mi
 -~110 6 (km 177), this s1de channel was 1, 100ft (335m) long and was
t=comprlsed of two major. habltat types; . run and rlffle run. The
u_run was 7QOft (213m) 1ong Wlth slow.mov1ng_water. The riffle run.
tr,-was 400ft_(i22m).long with short_Sectionsloffswiftly flowing
water oVerLcobble suhstrates interspersed with areas of.slow“'

- mov1ng run type water._af-

Salt Flat side channel was constructed in the summer of 1989

“at mi 107 (km 172), 1t was 1,636ft (498m) long and con51sted of
‘ elght.major habltat*types-durlng our sampllng.; We sampled up to
flve habltat types in. Salt Flat side channel, wooded run, run,

8 *h}gh gradlent rlffle, low gradient rlffle ‘and rlffle backwater.

' ”‘fThe wooded run (WDRN) was a run through an area with heavy

rlparlan vegetatlon and some woody debrls in the channel. ‘The'

run;hab;tat was w1der_and deeper with slower water ve1001ties'

chan the.wooded run and there was limited suitable substrate or
: vegetatlon avallable as cover. The high gradient riffle (HGR)
.had fast flow1ng; broken surface water w1th 1arge ‘cobble
::substrates.‘_The low_gradlent riffle (LGR) was slower-than the
.ﬁkﬁéh with.snalier substrates, The riffle backwater (RBW) flowed

d'through”a;bend in the channel; the riffle was on the outside of
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. backwater area.

"the'channel and the inside,of'the bend?ﬁééépﬁﬁﬁthe slower,

Poker Bar 51de channel was constructed 1n 1991, at mi 10235_

:.”!t(km 164) This channel‘was a ~naturally occurrlng high flow

channel which was modlfled to allow water to flow 1nto the

channel durlng 1ower dlscharges in the r1ver._ It-was 1,390ft

‘:"5(424m) long and con51sted of one continuous run “habitat type.

Stelner Flat I s1de channel was . constructed in 1988 by the

Bureau of Land Management (BLM) and 1s 1ocated at mi 90.3 (Xm

145); 1t is 2, 250ft (625m) long. When we sampled the channel 1t

was comprlsed of four . major habitat types, hlgh gradlent rlffle,

‘_low gradlent rlffle, shallow run and deep run. - The riffle types'
'were s1m11ar to those. descrlbed in Salt Flat. ~ The deep run
’Q(DPRN) had. slow mov1ng water with depths over two feet-
:.r'substrates cons1sted mostly of flner materlals._ The shallow run
h‘(SHRN).had‘moregswlftly,flow1ng.water:than the deep run with .

shallower depths._

- Steiner Flat II s1de channel was. constructed in the summer

' of 1990 at mi 90 (km 144); it was 2 611ft (796m) 1ong. There
.;;.n were three major habltat types descrlbed by TRFE personnel they

-Hd::_:were run, moderate gradlent riffle and lOW gradlent riffle. To
'better represent spec1f1c mesohabltat types, the run was further

g broken down into run, wide run (WIRN), narrow run (NARN) and

" split channel run (SPRN) (USFWS 1991). We sampled five of the

ﬁmﬁ71:hab1tat types present in thlS 51de channel, run, split run, '

ﬁ;narrow run, w1de run, and low gradlent rlffle.




Svensson 51de channel was constructedﬁl' January of 1991 at

mi 82 (km 131), 1t was 1, 709ft (521m) long.~ Svensson side
7ochannel cons1sted of three types of habltat,, run, low gradient

'fﬁffrlffle and h1gh gradlent rlffle. aAll three types were sampled._

“Oregon Gulch 51de channel was constructed in the summer of

. 1991 by. BLM at mi 80.7 (km 129); it was 2, 300ft (701m) - long. 1In
”hddOregon Gulch side channel we sampled 1ow and h1gh gradient

”“i]rlffles and run habltat types-

n:the,sprlng of\1993, four index channels were established

L fbr'future‘consistent7annual monltorlng.lnnan‘effort to determine

1ong term trends in usage by salmonlds. The four index channels

S selected Were Mlller, Salt Flat, Stelner Flat 1 and Svensson..
'HH These channels were. selected based on. locatlon (to sample
'”?fg representatlve channels located from the upper to the lower -

L“i‘bounds of the malnstem restoratlon program) and if they had ‘been ..

‘i‘ﬁsampled in the past 1n order to make comparlsons over several .

‘-.years. :

. After 1993, newly.constructed_channels will also be sampled’

'-_'at”least‘once annually to quantify habitat. Population estimates

will also be made in some selected new side channels and in

.existinQHSide_channels where habitat iﬁprovements_are.made.




 METHODS

Habltat and Populatlon Measurements

Meschabitat types 1n the side channels were determlned 1n

"ooordlnatlon w1th.Tr1n1ty Rlver Flow Evaluatlon (TRFE) personnel.
Quantltles of fry and juvenlle salmonld habltat were determlned

. 1:1n side channels at’ varlous times by TRFE personnel using the

'fngnstream Flow‘Incremental.Methodologyr(IFIM)T(USFWS, 1989) .- When
}}habitat‘sampling wasfooncurrent with‘population:sampling, the

.L'hahltat quantificatlons;uere:used to evaluate relationships

'-between fish use. and amountfof habitat aVailable.-

Equal effort multlple pass depletlon electroflshlng was used

'J'V'to sample f1sh populatlons durlng all three years (Seber &

Lecren 1967,-Z1ppen,-1958) " In areas-where electroflshlng‘was

:::.' not poss1ble (1 e. deep pools, very hlgh ve1001ty areas), direct
.hilobservatlon w1th mask and snorkel was utlllzed.u CaptHIEd
T'ﬁtsalmonlds were counted and measured to the nearest mllllmeter
'r(fork length) When large numbers of flsh were - captured, the

“flrst‘50.randomly selected flsh of each species were measured.

Steelhead coho salmon and brown trout were categorlzed as young

'of year (yoy) ‘or . l+ based on length frequen01es.- Chinook salmon

were oategorlzed as fry (less than 50 mm) or juvenlle (greater

pthan 50‘mm)r_ Populat;on estimates in each sample site were
:‘fhfhgenerated using a fisheries'populationfand'statistical computer
"‘pprogram (Van Deventer and Platts, 1983) ﬁumbers of fish from
';Qti_spec1f1c sample sites. were then extrapolated to estimate

i?*fpppulat;ons;for the entire habitat type in the channel and
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o totaled for populatlon estlmates of the entlre channel. In some
channels, populatlon sampllng was not conducted 1n all habitat
o\types.' In those channels, estlmates could only ‘be extrapolated

"rfor the. spec1f1c habltat types sampled  and not for the entlre

channel.

Spawnin

‘Adult salmonids also;use several of the side channels for

B spawning. In the falluofm1993, TRRP personnel walked the entire

length of 18 side channels to look gor chinook Salmon redds or

redd.bullding\activity; ‘Personnel from:CDFG-alsoflooked in the

: Side channels when performing spawning surveys on-the mainstem. -
_Any redds found were marked by placing a colored rock near the

?goredd to 1dent1fy 1t as counted durlng future surveys.

Temperature Monltorlng

”1h‘1993 we began exten51ve monitoring of Water temperatures

f.at two of our index slde channels to determlne 1f the channels
h]fhad any 51gn1f1cant effect on malnstem Tr1n1ty Rlver water

””-temperatures._ Mlller and Svensson 51de channels were monltored

with Temp Mentor. temperature monltors from early July through

 September 3L_“

" Temperatures. were recorded once every hour in three locations:

1. at or near the inlet of the channel,
2{.at_the outlet.of the'channel,ﬁand R

'3. in the mainstem Trlnlty River- upstream of the channel
outlet. :




To measure temperature effects, the flows through the side

‘ channel and in the rlver were first dete:flned.‘ Temperature
' effects in, the malnstem below the outlet of the 51de channel were

then calculated by u51ng the following m1x1ng equatlon'

Tp = (TeQu + T,0)/(Q + Q)
where,
T = mean temperature-in the river_afterhmixing,

.‘*temperatureLof the side channelwnear the outlet,

M

:Qigeldlscharge 1n the ‘side channel

T M=;temperature 1n the river before m1x1ng with the side
: channel : :

' ‘:Q,c=-dlscharge 1n the river between the 1nlet and the outlet
~ .~ of the channel. ' :

10

o B




" .RESULTS =

jﬁﬂﬂabitat Use —"lQélﬂ;fw

;ﬁThere‘Wefe four'separate sample periods in 1991; late

Januaryitcnearly Februaryj'April June and'November. Salt Flat,

_Poker Bar and Svensson side channels were sampled durlng -all four
1 of the sample periods. Steiner Flat II was sampled in April,
:erune, and November. Fork lengths of flSh were taken during .

‘Aprll June and November so estlmates of numbers ‘per year class

or 51ze class were not made for January.

;ﬁel;aﬁlaz_§;de_gnannel

ChanOk salmon were captured durlng January, Aprll and

,June.( Coho salmon and brown trout were captured durlng all four
sample perlods. Steelhead were captured ‘during April and June

1 (Table 1).

;Table.i Populatlon.eStlmates of salmonids in all sampled habitat types,
I .Salt Flat side channel, 1991 (chinook reported as fry and
' juveniles). : :

' (size)

(fry)
(juveniles)

_(fry)
(juveniles)

-; ‘ (fry) N |
1 1+ (juveniles) o 12 | o 19 fi

11




. L - L N R ] . e . . A S e T - .. . L

: Chlnook salmon utlllzed all flve habltat types sampled

durlng the Aprll sampllng perlod the rlffle backwater had the

: hlghest den51ty of chlnook at 0.9 flSh/ft Brown trout were

found 1n all flve types throughout the year The riffle

: backwater and the low gradlent riffle had the hlghest brown trout

den51t1es durlng Aprll and ‘June, respectlvely Steelhead were -

R found ‘in the run, and low and high gradient rlffle types durlng '
:”hiﬂgAprll, and in the wooded run, run and low gradlent riffle in
| June 3 Den51t1es of steelhead never exceeded 0 06 fish/ft in any

"'habltat type Coho occupled the run and hlgh gradlent riffle

durlng January and all flve types durlng Aprll and June. nghest

gne den51t1es of coho were ‘1. 4 fish/ft in: the 1ow ‘gradient riffle

durlng Aprll (Flgure 2)

_.!..‘!‘.AJ__\_

7

o AN BERT

o
) sJ
T T T T 7 T T T T T T 1

‘o o

| DENSITIES PER FOOT ~ - .

i,
NN\ :

HABITAT TYPES' _ ’
] Steelnead Coho 7] Brown

_ cm nook:

. Figure 2. Den51t1es of salmonids in sampled habltat types, Salt
: ' Flat 51de channel Aprll 25, 1991.
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Poker Bar Slde Channel

The habltat at Poker bar side channel con51sted of one

‘fcontlnuous deep run.f No habltat transects were set at this
':channel to determlne.amount of welghted usable area S0 no

| evaluatlon could be made comparlng avallable habltat with flsh
o use. Chlnook salmon were: captured in February, April and June,i
‘ndensitles were 0.01, 0.19 and 0.03 flsh/ft, respectlvely. Coho. -

H ffsalmon Were captured'in NoVember; the“density?was-o 01 fish/ft.

Steelhead were captured 1n January, Aprll and June at 0.01, 0.01
and 0 02 flSh/ft respectlvely. Brown trout were captured 1n

Aprll and November at 0 05 and 0.03 flsh/ft respectlvely (Table

.zq,‘f‘

niTable 2 . Population estimates of salmon;ds captured in Poker Bar s;de

o channel 1991 (chinook reported as fry and juvenlles)

- || DATE '(size)

B3 (£fxy)
iu{ (juveniles).

. + (fry) _ _ )

o (juveniles) . B =
.-ff November 0+ (fry) s 0 | a4 - | o | 42
".?" 1+ (juveniles) - ' 0 .0 o 0 "

o Steiner FlattII Side Channel

Chinookpsalmon were captured in January;-April, and June;
April captures were highest for the year. Coho salmon were
captured‘during all four sample periods. ' Steelhead were captured

13



_1n January and brown trout were capture fdurlng all four sample

: perlods (Table 3)

" Table 3 Population. - est;mates of salmonids in all sampled habitat types,
- Steiner Flat iz ‘side channel, 1991 (ch;nook reported as, fry and
juvenlles)

‘(ifry)
(juvenile)

" (juvenile) .

0

0

+ (fry) | 68 |- 0
1 T

0

0

| NOVEMBER 0+ (fry). - |- o | 9
T 14 (juvenile)y 0 18

' The hlghest den51ty 1n Aprll for chlnook salmon was in the
e low gradlent rlffle w1th 0 36 flsh/ft. -Accordlng to IFIM
measurements made by the USFWS TRFE offlce, the: total amount of
 'fryland,juvenlle.chlnook:WUA in the;low‘gradlent riffle was the
' Visecond:highest'of alifhahitat types. The split channel run and =
H:ryrun types had 0 22 and 0 19 chlnook/ft these were the second and
"thlrd hlghest dens1t1es, respect1vely, durlng Aprll (Flgure 3).
‘The Spllt channel run, however, had the lowest amount of fry and
Juvenile Chlnook WUA (USFWS 1991). |
COho salmon den51t1es were hlghest in the run type w1th 0.14
fish/ft in January-and quo flsh/ft:;nythe narrow run in June.
Brown troutjdensities were highest injthe;runﬁtype with 0.21

fish/ft in November.

/.
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Flgure 3. Den51t1es of salmonids in sampled. ‘habitat types,
Stelner Flat II -gide channel, Aprll 9, 1991.

Svensson Slde Channel

Chlnook salmon were captured in Aprll June and November._

'-JCChOHSalmonfwere captured 1n.dur1ng all.fourﬂsample perlods.

'.1Steelhead were captured only in Apr11 and brown trout were not
ccaptured durlng any sampllng period in thls 51de channel (Table

'fiy;;

15

EjTablee4 Population ‘estimates of salmcnlds in Svensson side channel 1991
B .(chinook reported as fry and juveniles). ‘
| I (fry) 0
: (juvenile) 8- 0 0
|l JunE 0+ (fry) ' 0 35 0 0
' 1+ (juvenile) 17 0. 0 )
|| NovEMBER 0+ (fry) 0 0 0 0
A 1+ (juvenile) 9 7 0 o |




Habltat in Svensson 51de channel was de}ermlned by the USFWS TRFE
offlce 1n 1991. They found that total fry and juvenlle ohlnook
habitat was hlghest at dlscharges around flve cfs and decreased
w1th 1ncrea51ng flows in all habltats except the high gradient
rlffle. In this habltat_type WUA began to_lpcrease again at:

flows-over 100 cfs'(USFWS 1991) The_approxihate discharge

'7;‘ durlng Aprll sampllng was 55 cfs. Theqlow'gradient riffle was

5*used most exten51vely by both fry andljuyenile chinook (1.55 and

0.17 flsh/ft respectively) during this;time and the high gradient

riffle was the second most used habitat by chinook salmon fry and

juvenileee(é.SS and_O.QBffish/ft_reépedtively)i(figufe 4).

1.8
1.7 |
1.6
1.5
1.4
1.3 |
1.2
5 1.9
.g‘ y
o 0.8
oo
‘@ 0.7
‘= 0.6
. .
£ o
[ ,
.. 0.3
0.2
0.1
o SNTNSD

HGR RUN : o ' LGR
HABITAT TYPES

I chi nook. : Steelhead : \\\\\\\ Coho

‘Figure 4. Den51t1es of salmonlds in Svensson side  channel,
: April 16, 1991. ‘ ‘ |
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.':" 1+ (juvenile)

| Habitat Use = 1992,

There were three sampllng perlods durlng 1992' May, July,_
and late October to early November. Salt~Flat ‘Poker Bar,
Svensson, and Oregon Gulch 51de channels were sampled durlng all

three perlods, Mlller slde channel Was sampled durlng May and-

- late October.

“Salt Flat Slde Channel

The Wooded run, run, high gradlent rlffle,‘and riffle
backwater habltat types were. sampled at Salt Flat during May . and
July,gwe-added-the low gradlent rlffle-to our—sampllng agaln in

November. Chlnook salmon were captured durlng May and July._ No

::*flchlnook were. sampled durlng November. COhQ;SalmOni steelhead and

brown‘trout_were_sampled_durlng alluthree-sample periods (Table

lifS)-:

| fffTablelS“ ‘ Populatlon estlmates of salmonlds in’ all sampled habitat types,

Salt Flat side channel, 1992 (chlnook reported as fry and
juveniles). . C

CHINOOK - coHO ~ ‘| STEELHEAD

(fry)
(juvenile) .

b (fry)
(juvenile)

‘| noVEMBER 0+ (fry)

SO g |O

In May, the two habitat types with:thefhighest numbers (and

. densities) of‘chinookisalmon were theﬁhigh gradient riffle with

17




o 20 fish/ft and the wooded run with’ ,o 1 'zflsh/ft. The other two

types sampled, the run and riffle backﬁater,_had 0.01 and 0.03

flsh/ft respect1vely.= Chlnook were found 1n the ‘high gradlent

rlffle durlng July at 0 03 flsh/ft' 'Thls habltat use wasumuch

' dlfferent than in 1990 and 1991 when the run and rlffle backwater

types were two of the: most utlllzed types and the high gradlent .

n'_;rlffle was not as hlghly used. ChanOk were not captured in

T'November.

Numbers of coho salmon durlng May were the same in the hlgh

_gradlent riffle as chlnook numbers w1th 0 .20 flSh/ft. Coho.used
e,the rlffle backwater more exten51vely than chlnook though, w1th
'0 16 flsh/ft in that habltat. Steelhead and brown trout were |

' found 1n all habltat types durlng all. sample perlods (Flgure 5).

1.3
1.2,
1.1
1
0.9 ¢
; a.
5 o
o - 0.7
- B
i 0.8
8 o
B 0.4
% T ‘
W 0.3
o a
0.2
a.1
-0

HAB I TAT TYPES o :
Steelhead N Cohe B2 Brown

_ Chi nook

:Figure 5. Den51t1es of salmonids in sampled habitats, Salt Flat
' s J51de channel May 7, 1992. - _
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Durlng all three sample perlods, stﬁﬂlhead used the hlgh

_gradlent riffle and rlffle backwater most exten51vely. For brown
;trout the most utlllzed habltats were: the rlffle backwater and
the run durlng May and the rlffle backwater and ‘high gradient

- riffle durlng July and November.

Poker Bar Slde Channel:

Poker Bar 51de channel was sampled durlng May, July and
- 0ctober.‘ Chlnook salmon were found’ in Poker Bar . 51de channel
durlng thelMay.sample perlod only. Coho salmon were also founde.
‘ only: durlnq May, all coho ‘were’ 0+. Steelhead Were sampled during
all three perlods and brown trout were sampled durlng May and

July (Table 6)

.'-;_?Table‘s' Populatlon estimates of salmon;ds Poker Bar side channel, 1992
i S (ch:.nook reported -as fry and- guvenlles) '

- CHINOOK
o - (fry)
s (juvenile) L)
I aury ¢ 0+ (fry) 0 o 42 191
o 1+. (juvenile) 0 0 0 31
| NOVEMBER 0+ (fry). ' 0 o 14 0
'fi" .. 1+ (juvenile) 0 0 - 0 0.

The density.of chinook fry and juweniles‘was 0.22 fish/ft in
May. Highest'densities for steelhead and coho were 0.04 and
0.03, respectively, during May. Brown.tropt_densities were
highest-of:all species with 0.15 fish/ft in-May:and 0.16 fish/ft
- in July. ‘ N - |
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_Mlller Slde Channel

Chlnook and coho salmon were capturedfdurlng May only.
Steelhead and brown trout were captured durlng both sample

per;odsﬁ(Table 7).

‘Table 7 Populat:l.on estimates of salmon:(.ds in Miller side channel, 1992
' (ch;nook reported. as fry and Juvenlles).

CHINOOK
(fry) i
(juvenile) | ' ' | -
|| ocToBER 0+ (fry) b e - 128 47
1+ (juvenilzey | o ‘0. 0 6 |

Habitat at Millercside‘channel was quantified.by lengths of

~ each meeohabitat and”not:by amounts-of”WUA‘in'each type. All
f‘chlnook salmon fry and juvenlles captured 1n May were found in
che rlffle/run habltat (Flgure 6). Coho_salmon;were captured in’

“ﬂboth types,.all coho were 0+ fish. Steelheaduwere found in both

habitat types but-used_the-rlffle/run much: more than the run.
Brown.trout were found in both types at,near equal densities in

Maycbutjused_the riffle/run more extensively in October.
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_:Figure_s.;Den51t1es Qf salmonlds in M111er s1de .channel, May

12, 1992.

7u*Svensson Slde Channel

Svensson side channel was sampled three tlmes durlng 1992.

ahIn May we sampled: all three habitat types found in the channel’I
_.h high. gradlent rlffle, lowﬁgradlent rlrfle_and‘run. In July and
t¢0ctober we.sampled just:the two riffiehtypes. Chinook and-coho
:;hsalmon and brown trout. were found during the May sampllng perlod.

: Steelhead Were found durlng all three. sample perlods (Table 8)

Table 8 Populatlon estlmates of salménids in Svensson side channel, 1992
‘ ‘(chinook reported as fry and juvenlles)

- _ (fry) 243
: | + (juvenile) _ .0 4
o :. . ‘j(ffy) 0 L;o;‘ 0
5 :} ] (juvenile)- 0 0. 0
- (fry) o0 0. 0 |
1". . 1+ (juvenile). o} 0. 5 0o "




. Amoﬁnt of WUA for'thisﬁeide channelfﬁaefhdt=quantified-
durlng 1992. In May, chlnook salmon used prlmarlly high gradient
rlffle habltat. There was some use of the low gradlent riffle

and the run habltat.: Coho den51t1es were h1ghest 1n the low

: gradlent rlffle and there was some llmlted use of the
hlgh gradlent riffle and run types.. Steelhead densities wefe”

S f‘*;o 02 fish/ft both in the low and high gradlent riffle types.

Brown trout ‘were sampled in the high gradlent rlffle in May

(Flgure 7).

0.34
0:32
0.3 |
0.28 -
0.26 |-
0.24
0.22
0.2
0.18
0.16

. 0.14-
0.12
0.1
0.08
0.08
0.04
0.02
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\\\
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] Steelhead " Coho

- Chinook

‘Figure 7 Den51t1es of salmonlds in SVensson 51de channel,: May
- 5, 1992, _
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Oregon Gulch Slde Channelul
| Chlnook and - coho salmon were found durlng the May sampllng

period.- Steelhead were found during all three-sample periods,

_and'bfown trout-werefﬁonnd-Quring 6ctober[(Table-9).

. 'Table 9 Population.estimates of salmonidsJinﬁQregoniGulch side channel,

1992 (chinook reported as fry and juveniles).

CHINOOK

(fry)

(juvenile)

. (fry) .
(juvenile) =~

OCTOBER 0+ (fry)

o|ofjole

Chlnook den51t1es were hlghest in the low gradlent rlffle,

-'5athe hlgh gradlent rlffle and run types actually had higher total
'a;numbers of ChanOk than the 1ow gradlent rlffle but densities
lwere lower.; Coho were: found in the low. gradlent riffle type in

May: Steelhead were found in the run- and hlgh gradlent rlffle

durlng May (Flgure 8)

. For steelhead the hlgh gradient rlffle was used most.

exten51vely durlng July w1th 0.12 flSh/ft and both rlffle types .

had equal densities of steelhead in October {O0. 01 flsh/ft ) -

' Brown trout were found in the high gradlent rlffle at 0.01

flsh/ft in 0ctober.
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'gFigﬁre 8..Den51t1es ‘of ‘salmonids in sampled habltats at Oregon

_Gulch 51de channel May 14, 1992.

Habitat Use.- 1993 .

‘-'*In'1993, due to winﬁer stbrms-that kept”river flows at. high

'l-levels, we were not able to sample side channels until March. We

also changed the late autumn sampllng to early w1nter and set

'future;sampllng schedules‘for w1nter (January), spring (late
.Marchyﬁand summer (early July) for'mafecccnsistent timing of
gSampling. ‘There were fqﬁr‘channels.Sampled this year; Miller,

'“; Salt.Flat, Steiner‘Flat;l'and SvensSon._ '

Salt Flat Slde Channel

Five habltat types were sampled at salt Flat in early April
and July durlng this season. A low gradlent-rlffle and an
adjacent hlgh‘gradlent rlfflelthat were sampled_in 1991 were
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;comblned 1nto one. contlnuous riffle; We also sampled the wooded

‘”frun,‘run, hlgh gradlent rlffle ‘and rlffle backwater units. that

were sampled in 1992 and 1991. Chlnook-and coho=salmon were

found 1n all flve habltat unlts durlng Apr11 sampllng. Steelhead

5]were found 1n the wooded run. and rlffle backwater in April.
. _Steelhead and brown trout were found in all unlts durlng July

Q(Table 10).

: jLTable”lO . Population estimates of salmonids in sampled habitats of Salt

~ . Flat side channel, 1993 (chinook reported as fry and juveniles).

CHINGOK
L O+ (fry)
"1+ (juvenile)
oLy o+ (fryy [ 0 17 - | 71x | 257
;" . 1% (juvenile) | 27 0 9 - . 36

ChanOk used the rlffle backwater most exten51vely followed_

M:“;by the wooded run 1n Aprll. Chinook" were found only in the

_wooded run 1n July._ Coho den51t1es were hlghest in the high

gradlent rlffle followed by the wooded run durlng Aprll Coho

' were also found only 1n the wooded run durlng July. - Steelhead
‘ were found 1n the wooded run ‘and rlffle backwater durlng Aprll.
‘-In July, steelhead den51t1es”were hlghest-ln.the_wooded run. The

:other four habitats were all utilized but densities were half

that of-the wooded run. Brown trout densities were highest in

. the hlgh gradlent rlffle followed by the r1ff1e backwater during

Aprll (Flgure 9)
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Den51t1es of salmonlds in sampled habitat types Salt

- Flat 51de channel April 6, 1993.‘

In July, brown trout dens1t1es were agaln highest in the

_hlgh gradlent rlffle and rlffle backwater,;however, the order of
e use was“reversed;w1th the.rlffle backwater hav1ng-sllghtly hlgher
sf;fhﬁmbers‘than the high gradient riffle;h The thlrd h1ghest use. by

Tbrown trout durlng July was in the wooded run..

_Stelner Flat 1 Slde Channel

' ThlS -8ide- channel was . sampled in: early April and mld—July

Chinook anducoho-salmon.and_steelhead.were captured during Aprll;

| .brown_trothWere completely absent during April sampling.

“Steelhead were_captured in April.and July;_one brown trout was

captured ianuly:(Table 11) .
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L ] " 1+ (juvenile) |. 5 ' o . | 2

. high gradient riffle in April (Figure 10).

sampled habitats of Steiner

"Table 11 Populat;on estlmates of salmonld
L ok reported as fry and

Flat I sz.de channel, 1993 (ch
'juvem.les) _ R

‘ (juvenile) | - ) |- |

‘ 0
| ouny “(fry) B DR S| B i - : _2 ‘
0

‘_  ] The hlghest den51t1es of chinook - and coho salmon during
‘ N_Aprll were in. the shallow run habltat ; The other three types all
_had_51mllar use by_chlnook_ The second_mésthused type for coho

was'the;low7grédient*riffle. Steelheéd'wereffound only in the

" DENSITIES PER FOOT

HGR . o . LGR : SHLRN ' ‘ DEEPRN
L HABITAT TYPES
/M chincok R Steelhead ‘Coho

~ Figure 10. a Den51t1es of salmonlds in Steiner Flat I 51de
o I channel April 5, 1993. ' :
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In July, chlnook were- found in the?shallow run. Coho were

‘sampled in. the two rlffle types and the?deep run durlng July.

Steelhead were found 1n the two riffle. types and brown trout were

found 1n the low gradlent rlffle durlng July.j Numbers of all

four of these sp901es were below 0.04 flsh/ft during July.

'_;Mlller Slde Channel

Mlller s1de channel. agaln had two habltat types in 1993; run

fVand rlffle/run.

_were not found in July.‘

Chlnook were captured in. both types in March but

.Coho salmon were not found in March but

were found 1n the rlffle/run in July. ~Steelheaduwere captured

12);

" Table 12

‘ durlng both sample perlods 1n the rlffle/run.- Brown trout were

‘ found durlng both sample perlods in both habltat types (Table

Populatlon estlmates of salmonids in Mlller side channel 1993
(CthOOk reported as fry and Juvenlles) :

- (fry) o
(Juvenile)
JULY © O+ (fry) 49 231 213
1+ -(juvenile) 0 0 9 I

EStimates of total numbers of fish and densities were higher

injthe riffle/run-habitat than in the run for the three species

sampled in March (only coho weren’t captured).

.Chinook densities

were over three times higher than in the run (Figure 11).
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Figure-ll.f ',Den51t1es of salmonlds 1n Mlller side- channel
P L March- 10, 1993.

v‘InJJuly, coho salmon and steelhead were found in the

zd_riffle/run type.f Steelhead and brown trout numbers and den51t1es

N were nearly four tlmes hlgher than in March in the riffle/run due

to the hlgh number of 0+ fish in July that hadn’t yet emerged in

March. Brown trout den51tles in the rlffle/run wWere ten times

'hlgher (0 3 vs. 0.03,flsh/ft) and numbers*were nearly 18 times
-'h;gher (210.vs._12)'than_in_the run during the same sample

period.

~ Svensson Side Channel

During the winter storms of 1993, Svensson side channel
underwent substantial changes-due'to_deposition:of‘gravel that

waS'moved-by high flows. A substantialramount of material was
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”depos1ted at the 1n1et of the channelf

effectlvely constrlctlng

the: 1n1et and reduc1ng flow in the channel to approx1mate1y five -

to ten cfs in late. sprlng Therefore, thls channel was not

| sampled untll early August after modlflcatlons were made to the
v;ﬁlp}gtf“ Durlng modlflcatlons to the 1nlet we also placed three

.:‘woodjtdebrlsustructures‘and;a cobble w1ng‘deflector to 1ncrease_
n'and-improverhabitatHin-this-channel. In;August, we;sampled a high

_éradient.riffle, 1ow gradient riffle and a run type. The-high

gradlent rlffle Was formed as a result of placement of one of the‘

'_woody structures.' ThlS structure was a- log sill placed to dlvert-

water towards the rlght bank in an attempt to scour that 51de of

f'the‘channe1=and p0551bly-create an undercut bank.

‘ Seasonal use of thls channel was:: not determlned since the
channel was. sampled only once durlng the- year. 'Fish captured

durlng sampllng 1n August ‘Were one brown trout and one coho

. salmon. "The.. coho salmon was captured in the run whlle the brown

'trout was captured in. the hlgh gradlent rlffle formed by the log

structure (Table 13)

Table 13 Populatlon estlmates of salmonlds in Svensson side channel, 1993
' g (ChlﬂODk reported as fry and Juvenlles). ‘

‘ AUGUST O+ (fry) o
i 1+ (juvenile) 0 o | o 1 |
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" Table 14.

Temperatures 1n both monltcred s1de channels 1ncreased

‘_durlng the July 1 through September 3 sample perlod. However,
| effects-on the temperaturefof the.malnstem'rlyer_were extremely

?:1beat‘allntimes. -Bcthgchanuels_undenwéntisome:periOds when

theredwas'a cooling effectfto'the river, uSually late in the

- eveuingpor\early_morniug,_ In both side channels, the highest

measured iustantaneoushtemperature:increasepto the river after
the side.channel.waterare-entered the-river:was.0.095F. These'
max1mum 1ncreases occurred on July 6 in Mlller and on August 4 in
Svensson.-‘f‘ | |

The maximum one day average temperature increase to the

rriverf(24-hour period).at\Miller side.channel was‘0.018°F on July
E 6 and 7. The max1mum one day average 1ncrease at :8vensson side-

L channel was O 033°F on August 4 and 5 (Table 14)

Maximum one day average and lnstantaneous temperature increases

_to the Trinity River and instantaneous maximum cooling effects
~ ‘(degrees Fahrenheit) from Miller. and Svensson side channels,
. July 1 through September 3, 1993.‘ .
Channel’ . Max. 1 Day Max instaut | Max Instant
oo ‘Ave. Increase Increase Cooling
Miller 0.018 0.09 -0.04
Svensson d.033 0.05 -0.02




-].DISCUSSIONan L

Dens1t1es of flsh 1n 51de channels as well as habltat use

Varled substantlally durlng the three years of sampllng. It

.should be noted that early survival and therefore total densities
.of fry and juvenlle salmonlds can vary w1de1y from year to year
'%fdue to natural factors such as river flow and sedlment movement
‘-prlor to and during emergence of fry from spawnlng gravels.
'Naturally, the number of fry produced is: also 1nfluenced by the
-number of spawning adults in the river durlng the previous fall.

'Therefore, 1t is 1nappropr1ate to assume that some - side channels

may hold lesser or greater numbers of . fry and juvenlle salmonlds

'.between years based solely on the habltat that was -available in

the 51de channel.

Results from CDF&G spawnlng surveys in. the Trlnlty Rlver

'lendlcated large varlatlons of adult spawnlng chlnook salmon
-ﬂdurlng the 1990 through 1992 spawnlng seasons (CDFG 1993). Salt

:;Flat s1de channel was sampled during all three years with 1arge

dlfferences in: the total- number of chlnook sampled each year._.

.The number of spawnlng adult chlnook salmon in the Trinity River
-decllned and 1ncreased in the same years that numbers decllned
_and-lncreased in the s1de channel. Mlllerqand-SVensson-51de
'.channels were‘only_sampled.during;tWOyof'thevyears,‘but declines

‘and increases also occurred in these side channels in relation to

numberS‘of spawning adults. (Table 15).
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_::Table'ls. Total number of chlnook salmon fry and juveniles in three side

channels during spring sampllng and: number of adult spawners in
Trlnlty River durxng previous fall spawnlng.

DATE SALT FLAT | MILLER SVENSSON. | ADULT SPAWNERS
'4/25/91 576 | = 1614 7682
. 577792 72 . 56 78 . 4867
' 4/6/93 428 . - 146 x 7139

:™ Not sampled R
Seasonal Use

The most extens1ve use of these 51de channels by juvenile

chlnook salmon was found during our - sprlng sampllng periods; fall

-and w1nter use was-llmlted; This was. expected due to the life

hlstory of these flsh and their overwhelmlng tendency towards
emlgratlon durlng late sprlng and early summer; we captured very.

few~1+ chlncok salmont,andpjuvenlles were rarely,found after_the

‘month of June. Coho salmon seasonal use was similar to chinook,

-_‘alﬁhgugn we did capture,prcportionally morellffcchc.

Steelhead fry usually emerge from redds in the spring much

.;gter_than‘salmon andﬁbrown:trout. Dne-to_this‘relatively late

~ emergence,, in those years when spring sampling occurred in April,

very*few.0+3steelhead-WeretCaptured; mSteelhead‘densities,;

therefcre, were usually;ﬁighest in late spring and early summer.

Samplingiduting_January'in;1991 revealed very limited use_by-
'j_steelhead in these side channels. During. fall sampling in 1991,
nwe'did not capture any steelhead in.any offthe side channels.

' All 51de channels sampled durlng fall of 1992 were used by

steelhead, estlmated numbers of steelhead in Salt Flat and

Syensson s;de‘channels*were hlgher.;n.the‘fall than in summer.
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Due to. the extended seasonal usé.. byisteelhead it is

essentlal that these Slde channels have adequate flow throughout

,low flow perlods of late ‘summer and fall.‘ Even’ though steelhead
.uuse was: m1n1ma1 durlng w1nter months, overw1nter1ng habitat is
7.J also cruc1al in these 51de channels.._If these channels had
ﬁigreater amounts of large cobble, steelheadiuse, and survival,

M-:would llkely 1ncrease during the w1nter months.‘

Brown trout use was most extens1ve durlng sprlng and early

summer sampllng. Brown trout dens1t1es were also relatively high

durlng fall and w1nter sampllng. Many 1+ brown trout were

captured throughout the year,-1ndicatlng'successful overwintering

"by thls spec1es in s1de channels. Most of the larger brown trout.
;-we saw were less than 150mm in length so 1t appears that these
”flsh move out of the s1de channels and 1nto the malnstem as they

‘grow. o

7Habitat-Useh ]”

Salt Flat S1de Channel

In 1990 TRFE personnel determlned ‘the. amount of welghted
usable area (WUA) for chlnook in Salt Flat 51de channel and found

that chlnook salmon fry and juvenile populatlons correlated well -

"l with WUA estlmates-for the sampled habltat types.:-The low

gradlent rlffle and the run were the tWQ ‘most exten51vely used

habltat types by both fry and juvenlle chlnook. These were also .

- the habltats with the hlghest amounts of WUA (USFWS 1990).

Welghted useable area was not determlned for Salt Flat side

. channel in 1991 and amounts of WUA may have changed in various
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:d-hphabltat types between years.: The. rlffle backwater was - hlghly

sfused by all spec1es 1n the three years of sampllng in this: |

N channel and 1t was the most utlllzed type in 1991. This may be
.due to the mlcrohabltat d1vers1ty in thlS unlt. ‘The riffle
.sectlon of the habltat has large cobble substrates ‘that offer

'tl-veloc1ty shelter and escape cover for: f1sh as well as some cover |

_Hr?;from surface turbulence. The high gradlent rlffle that received.

aﬂthe most use was 1mmed1ately upstream of the rlffle backwater and

:had 51m11ar substrates and cover but no slow water area adjacent

to 1t. :
The low gradlent rlffle ‘was not used as exten51vely by.

chlnook as in 1990 but 1t was used by all spec1es, agaln,

‘probably because of the mlcrohabltat d1vers1ty. ‘A.small 1sland
'*;1n the mlddle of the channel and - some 1arge cobble prov1de

k'_veloc1ty sheer zones and: cover for flSh 1n thls un1t.

he wooded run had mlxed use by flsh durlng the three years

"'pos51bly due to some changes that took place 1n thlS section.
-_ Substrate 1n.most of thlS section con51sted of‘gravel and flne ‘

ymaterlal and dld not prov1de much cover. ”WoOdy debris providedﬂ'

excellent cover and ve1001ty shelters 1n a: couple of sections of

‘ thls channel and was hlghly utlllzed by flSh._ In one section, a

. portlon of" the Wood washed out in 1992 and was not utilized to

the same extent as in 1991. This sectlon has also been hlghly
used by adult spawnlng salmon, and redd constructlon has actually

affected ve1001ty and the channel bed. proflle.
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‘The run was used by all_salmonid:speoiesfbut not as

exten51vely as 1n 1990. fThe slow velooity areas-in this habitat .
"‘may have prov1ded adequate habitat . for fry salmonlds, however,
-r most of the cover ‘in the run during our sampllng was near the -
'\%v‘banks with. almost no cover in the mld—channel area. W1thout
-i'o_adequate cover and ve1001ty dlver51ty, the actual area- avallable

'_as quallty habltat to: the fish becomes very 11m1ted.

‘ Poker Bar Slde Channel

Poker Bar s1de channel was essentlally one ‘long run with

-lim;teduhabrtat-dlvers;ty. ‘The most extenslve use‘of this
_ohanne;awaslty chinook salﬁon fry and;juveniles;dﬁringjspring
'Qéémpling ahd[by brown‘trout fry in'springtandusummer of 1992.
‘Densities at other tiﬁes‘of the year'were:extremely low. Much of
'ethe cover 1n this channel was prov1ded by substrate near the
:_:ﬂ:banks; Woody debrls and 1arge cobble substrates were lacklng,
-]thls may explaln the: low dens1t1es found durlng most of our_

' sampllng.

: Steiheerlat IT Side Channel

This side channel “consisted entirely of run and low gradient

riffle type habitats. There was verY'limited cover in this.

'ohannel; cobble substrates;were lacking'and woody'debris was

-virtually abseht in the channel.

The low gradient rlffle was- most utlllzed by chinook salmon
followed by the split run. The habltat and velo01ty dlverslty in

these units was llkely_the reason for the higher densities. The
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f'run and narrow run may potentlally prov1de good habltat as they
H'Vfwere both used by all three species sampled.- However, additional
_f,cover w111 be needed 1n these types 1f dens1t1es are to increase -

‘j,con51stently over tlme.

“”h}§!§£§§9§.§é§§.§h§ﬂﬂ§l v

The 1ow gradlent rlffle was the most extens1vely used

.habltat type by chlnook salmon fry and juvenlles 1n April of
_1991.‘_hs in other channels where this type of habltat was hlghly_
]'used,dcobbie‘substratesuprov1ded.cover:andtvelocrty shelters and
E were probabiy the reasondfor_such highidensities:during spring .
‘:éamplihag ‘fhe‘high'gradient riffle was the habitat most used by

" chinook . fry -and juveniles*in_1992. Densities in this unit,

hoWever‘were‘Still'lower'than in 1991. This*decrease in density

may have been related to ‘numbers of spawnlng adults and an

',f'overall decrease. 1n the numbers of fry produced (see Table 16)
n‘Coho salmon den51t1es were hlghest 1n the hlgh gradlent rlffle in
"u 1991 but were hlgher 1n the low gradient: rlffle in 1992.

Steelhead numbers were low and brown trout were not present

until 1992;~however, thls channel was not constructed untll

'January"Of‘1991. These two spec1es generally don’t move

'r;f'dbwnstream as‘juvenrles‘aslqulckly as chinook and.coho salmon do

andumay-take“longer to establish populations.inﬂnew channels.

'f:Steelhead.numbers'did increase-slightlyjin'19921but habitat and

velocity:diVersity.was low. Steelhead numbers would probably

increase even more here with increased diversity.

37




Inle§3‘ three. woody debrls structures were placed in this

| 'flchannel to prov1de addltlonal cover and dlver51ty. This channel
'1was only sampled once 1n 1993 1mmed1ately after placing these .
‘structures so. utlllzatlon of these structures by fish can not be

' fully evaluated at thls tlme.

f‘"Miller‘SidefChannel

The rlffle/run habltat in this channel was . the area where

'tiflsh were most con51stent1y ‘Captured and where more spec1es were

found.. Cover 1n this habltat consisted of large cobble
substrates,‘surface turbulence, and some woody debris and bank

vegetatlon.a.Larger steelhead and brOWn-trout‘(1+) used thls

:'habltat more than the run type. The run had smaller substrates

that offered less cover than the rlffle run but some sectlons of :

%:thls habltat had- adequate amounts of woody debrls in the channel

and overhanglng vegetatlon to prov1de cover. Dens1t1es 1n‘thls-=-
habltat however were almost always lower for all spe01es than .
1n the . rlffle run. |

Agaln, the reason. for higher densltles in the riffle run was

11kely due to ‘the mlcrohabltat dlver51ty 1n this type of habltat.
t"?:lefle run habltats generally have stretches of run broken by -
K short riffle sections. The slower sectlons prov1de low veloc1ty

"Va_areas satisfactory for rearing younger-fish and the faster water

of the rlffle sections produce food- and have larger substrates

that prov1de cover.
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.Oreqon Gulch Slde Channel

Oregon Gulch s1de channel was constructe‘ ln'the summer of

‘1991 through a large p01nt bar. The channel had some . meanderlng
.Aareas that forced the thalweg to shift across the channel
”ﬂ:creatlng veloc1ty sheer zones and mlcrohabltat d1vers1ty. Cover.s
‘fgffrom large substrate was mostly 11m1ted to. rlffle areas, and :

:woody debris was almost completely absent from the channel.

Chlnook and coho salmon densltles Were hlghest in the low

: gradlent_rlffle.~ Accordlng to TRFE measurements of 13 dlfferent

habitat units, the 1ow gradlent rlfflefhad the fourth and fifth

"_hlghest amounts of WUA for chinook fry and ]uvenlles
:'respectlvely. Thls habltat had the. hlghest amounts of coho
‘ salmon WUA per- llnear foot in the entlre channel (USFWS

f'_ unpubllshed data, 1992)

c Stelner Flat: I Side. Channel

Chlnook and coho salmon. were captured in all habltat types

| in th1s channel; the shallow run had the hlghest den51t1es for

both of these spec1es but-chlnook were found at just slightly

lower. dens1t1es in the other three habltat types. - Steelhead wene

only present in the hlgh gradlent rlffle, and brown trout were . : -
not captured.‘

‘Cover. in the form of 1arge substrate was, 11m1ted mostly to

'the riffle areas which made up 20% of the channel by 1ength.

'_Woody‘debrls was scarce in this channel,-but-overhanglng

vegetation proVided substantial cover in the upper 100 to 150

‘feet of the channel. The shallow run in this channel contained
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-mostly smaller sized substrates such as flne‘ﬁ

nd gravel.

’-There were areas of undercut banks and aquatlc vegetatlon in this

habltat that offered good ‘cover- and.- veloc1ty shelters for young

_f;sh,-and.most of the;chlnook and coho captured in this sectlon‘
~ were fOund in‘thOSe areas.' However, largerfsubstrates and‘woody-
"w-debrls 1n this habltat would provide . substantlal amounts. of

. addltlonal cover.

s awnin
_ Spawnlng adults also used several of the side channels. . In
the fall of 1993, TRRPtpersonnel found chinook salmon redds in 12
out of 18 51de channels}ethis.included‘several.redds in a new |
channel that was constructed in the summer of 1993. Spawning

also occurred in Svensson 51de channel 1mmed1ately adjacent to -

*._-one of the cover crowns and cobble w1ng deflector that were

.'placed in the summer ofh1993; “Survival of fry from redds in side"

chahhels=that-have-adequate amounts ofhhahitat should be

"r;”egcellent.
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RECOMMENDATIONS = -
. Rearing =
_Low‘gradient“riffles-and similar_habitat‘types such as

riffle-runs were-theanStdextensively%used_habitat‘types in

: channels where they'occurred. The apparent_reaSOn_for-this,use
"=a:was the‘dlver51ty in. these habitats. :Substantial velocity

”“fnshelters and cover in interstitial Spaces usually QX1StS in

rlffle_habltats when_substrate is of adequate“s1ze. In areas

where channel meanders create large areas of slow water adjacent

-to’these swift water areas,"diversity‘is even'greater._ Runs that

had woody debrls cover or undercut banks were also highly used.

Based on dens1t1es of fish and mlcrohabltat use, certain

"procedures should be used for modifications in side channels and
a whenfconstruCting'new channels to increase juvenile salmonid

-“-habltat quantlty and quallty°

1) Construct channels with several meanders to create

- velocity d1vers1ty Slow water areas: adjacent to swift
_-;water will be created when meanders are constructed and.
. varlous forms of habltat will be prov1ded.

2)“Place large cobble (at least 6 to 9 inch dlameter) and
- small boulders to provide cover in swift water areas and
" to improve steelhead overw1nter1ng habitat. These '
. substrates should only be placed in areas of adequate
- flow where sedimentation of flne materlals will not
occur. '

-3)‘Place woody debrls structures such as root wads or cover
crowns in run areas where cobble placement would not be
N advantageous due to potential sedlmentatlon.

‘4)-Plant bank vegetatlon for overhead cover near shore.
: However, vegetation should be planted only on steep
banks .and not on gradual slopes of side channels since
this could lead to bank encroachment.
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:chw1th avallable habltat in- s1de channels,

To fully evaluate the relatlonshlp of juvenlle salmonid use .

and to monltor

mlcrohabltat use 1n areas where woody structures such as root

t‘wads or.cover crowns are placed addltlonal efforts are needed in

'tWO areas H

1) Determlne amounts of usable habltat each time populatlon
-estimates are ‘conducted durlng dlfferent flows in side
Channels._‘d‘__ o

1_2)-Add1tlonal dlrect observatlons may be desired in the
 future to help determine the degree to which habitat
. structures such as root wads and tree crowns are
. actually used by flSh for cover. :

-'Spawning -

In large rlvers, spawnlng adult salmonlds can and .do av01d

h:terrestrlal predatlon at tlmes by spawnlng away from bank areas.
- They can also move 1nto m1d channel areas or deep water to escape

"_ predators. Most slde channels, however, are ‘narrow and;shallow,-

and durlng observatlons 1n the fall of 1993 " adults were often

seen spawnlng in areas near suff1c1ent cover such as woody debrls

'._or undercut banks.‘ The follow1ng are recommendatlons for

-;llmprov1ng spawnlng habltat and pos51b1y the amount of spawning

that occurs in 51de channels'

l) Place addltlonal clean spawnlng gravel in areas of
sufficient velocities and depths. If possible, gravel
should be placed near areas where cobble and other ‘cover
exmsts for emerging fry.

2)- Place woody structures such as root wads and cover
crowns near spawning gravels. ' Placement of these
structures should probably be downstream of spawning

- gravels so that spawning areas are not affected by flows
" that may be altered by structures.
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Temperature Monitoring

Temperature monitoring in two of the side channels 1nd1cated

no substantial effects on water temperature to the mainstem
_river. Temperature monitoring should continue, however, s0 that
-conditions can be determined for varying summer and early fall
”i\seasons.- The four index channels that Will be sampled seasonally
kufshould be monitored° adequate temperature 1nformation should be

‘ available from monitoring ‘these four channels as they vary

greatly in length and location along the river.‘

Future Modlfications and Evaluations

The Trinity Rlver Fisheries Resource Offlce (TRFRO) 1ntends

to initiate the modifications recommended above durlng the summer

”b of 1994.f In the fall of 1993 measurements for plac1ng cobble,.
ungravel .boulders and woody debris were made_for‘eight_preV1ously :
1‘constructed 51de channels. Two of the'side.channels described in.
;itlithls report Salt Flat and ‘Steiner Flat 1, are scheduled for'
.habitat modifications.- As- these are two of the index ohannels

__that w111 be. monltored annually, 1nformat10n Wlll be acqulred on :

salmonid use in the modified areas over several seasons._ Areas

-1n these channels that have had relatively high usage in the. past

| Wlll not be modified.

AdditiOnally, with information collected thus far,
comparisons ‘of fish numbers and dens1t1es ‘can only be made

betweenxchannels or between.years. Comparlsons between fish use

‘rin_sidedchannels_and the mainstem would_be beneficial. During
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'1994 and in future sampllngfﬁ

attempts will be made to compare

.flsh use in 'side channels w1th the malnstem. Personnel from the
'USFWS TRFE offlce w1ll be snorkellng several areas of the
-malnstem and personnel from ‘TRFRO- w1ll be- snorkellng areas along

‘w;gbank feathers that have also been constructed as part of the

TRRP. If poss1bley comparisons of flsh use between these areas

..and side'ohannels‘wiiiibe*made.
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