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- EXECUTIVE SUIV[MARY

Objectlves

1. Document the annual in basin migration patterns for spring chinook salmon juveniles in
the upper Grande Ronde Rlver and Catherine Creek, 1nclud1ng the abundance of

migrants, migration timing, and duratlon

2. . Estimate and compare survival indices from tagging to smolt recovery at mainstem
Columbia and Snake River dams for juveniles that leave the upper river rearing areas at

different times of the year.-

3. Determine summer and winter habitat utllxzatlon and preference of Juvemle spring

chlnook salmon in the Grande Ronde River and-Catherine Creek.

Accomplishments

We accomplished all of our objectives in 1994." Although we did initiate study of the
habitat utilized by spring chinook salmon, river conditions and limited access prevented us

from surveying a majority of available winter habitat. =

Findings

Juvenile spring chinook salmon were captured at the upper Grande Ronde River trap in

the fall from 15 October through ice-up on 19 November 1994 and in the spring from 9

February through 28 June 1995. Approx1mate1y 90% of the migrants trapped were trapped



during the spring migratron. A total of‘2,350 spring chinook salmon migrants were captured
and we estimated that 30,926 migrants passed our upper trap. J uvenile spring chinook salmon
were captured at the Catherine Creek trap in the fall from 20 October through ice-up on 19
November 1994, and in the spring: from 7 February through 12 July 1995. A total of 5,931
“spring chinook salmon mlgrants were captured and we estimated that 18,680 migrants passed
our_Catherin'e, Creek trap. Approximately -50% of the spring chinook migrants from Catherine
,Creek left rearing areas in the fall and the spring. Juvenile \spr-i’ng chinook salmon were
captured in our lower Grande Ronde River trap as they left the Grande Ronde valley from 22
October 1994 to 22 June 1995." A total of 2,631 spring chinook salmon migrants were
c_aptured and we estimated that 36,405 migrante passed our Jower Grande Ronde River trap.
Over 99% of migrants passing our lower»t:rap did so during the spring migration.

PIT-tagged spring chlnook salmon from the upper Grande Ronde River population were
detected at Lower Gramte Dam from 11 Apnl to 12 July 1995, with a median passage date of
22 May. Cumulative mainstem dam detection rates by tag group ranged from 13.6 to 55.2%,
with fish tagged during the spring migration detected at the-highest rate among tag groups.
Juvemle salmon tagged durmg their fall mrgratxon were detected at higher rate than fish tagged

‘on winter rearing grounds, 21 and 14 % respectively.

.PIT-tagged spring chinootc salmon frorn the-Catherine Creek population were detected
_ at Lower Granite Dam from 22 April to 8 July 1995, With a median'passage date of 27 May.
Cumulative mamstem dam detection rates by tag group ranged from 13.8 10 45. 1% with fish
tagged dunng the spring migration detected at the highest rate among tag groups. Juvenile
salmon tagged during their fall migration were detected at similar rate to fish tagged on winter

rearing grounds, 20 and 24 % respectively.




Nighttime snorkeling was found to be the most effective method for locating juvénile
spﬁné chinook salmon in their winter habitat. Juvenile spring chinook Salmon were found in’

the greatest abundance in pool habitats during winter and summer surveys.




Introduction

The Grande Ronde River originates in the Blue Mountains in riortheasf Oregbn and
flows 334 kilometers to its confluence with the Snake River near Rogersburg, Washington.
Historically, the Grande Ronde River produéed an abundance of salmonids including stocks of
spring, summer and fall chinook sal;ﬁon, sockeye salmon, cbho salrﬁon; and summer steelhead
(ODFW 1990). During the pan century, numerous factors have catljsed the reduction of
salmon stocks such that only stocks. of spring chinook salmon and summer steelhead remain.
The sizes of spring chinook salmon populations in i"he, Grande Ronde basin also have been
declining Steadily and are substantially depre§sed from estimétes of historic levels. Itis
estiméted that prior to the construction of ’thev Columbia and Snaké Rivér dams, more than
20,000 adult spring chinook salmon returned to spawn in the Grande Ronde River basin
(ODFW 1990). A spéwning esé:\ii;ement of 12,200 adulté waS'estin;ated for the Grande Ronde
River basin in 1957 (USACE 1975)4. Recent population estimates Have been variable year to
year, yet remain a degree of magnitude Iowér than historic éstimates. In 1992, thé escapement
estimate for the basiﬁ was 1,022 adults (2’.4-X number of redds observed). In addition to a )
decline in popuiétion abundance, a constric‘tion of spring chinook salmon spawniﬁg distribution
is evident in the Grande 'Rondg basin.. Historically, 21 ‘streams supported sbawnin’g chinook
salmon; yet today the majority of production is ljmited to eight tributary streams and the

mainstem upper Grande Ronde River (ODFW 1990).

Numerous factors are thought to contributé to the dcc]iné of spring chinookisalmon in.
the Snake River and its tributaries. These factors include passage problems and increased
mortality of juvenile and adult migrants at mair_lstem Columbia and Shakc river dams,
overﬁarves’t, and habitat dégrédation associated with timber; agricultural, and~ land (

development practices. More than 80% of anadromous fish habitat in the uppef Grande Ronde

-
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- River is considered to be degraéled (USFS 1992). Habitat problems throughout the Grande
Ronde Ri;/er basin (revie\;ved by Bryéon 1993) ihqludé poor water ,quélity'associated with high-
- sedimentation and poor th;ermal Buffering, moderately to severely degraded habitat, and a -
decline in abundancebof large pool habitat. |
Precipitmis de;:ljnes iﬁ Snake River spring chinook salmon resulted in these stocks,
including the Grande Ronde River rétocks, being Iiéted as threatened under.the Endg.ngefed
Spe;:ies Act in Octol;t_er 1992. Developmen£ of sound recovery stmtégies for these salmon
_ stocks require knowledge of stock speciﬁé life history strategies and critical habitats for
- spawnirjlg, rearing; and downstream migration (Snake River Recovery Team 1993, NWPPC
1992, ODFW ’i9_90)_. In addition, we need to incfeaSe our knowledge of juvenile migration
patté,ms, smolt producti;)n and survival, and wiAﬁter rearing habitat utilization for juvenile .
spring chinook salmon in the ‘G\ra_nde Ronde basin. Both historic and recent estimates of
juvenile production in the-basin are laclgi\ng. -However, given the decrease in total number of
adult salmon fe.tumirig to the basin and the extent of habitat dégradation, it is reasonable to
~assume that juvenile production in the basin also \has declined. Recent parr-to-smolt survival
estimates for the Grande Ronde baéin range from 12.4‘to ;7.2. 1% (Achord et al. 1992,
Sankovich et al. >ir'1 pr_ess'):. These estimates are based on daéa from 'pgrr that were individually
tagged with passive integrat_ed transponders (PIT tagsj in late summer and weré detected at

mainstem Columbia and Snake river dams. T herefore, we can not separate mortality that

I
occurs during the smolt migration from mortality that occurs during the fall and winter prior to

t

the smolt migration.

- Nickelson et al. (1992) demonstrated that availability of winter habitat was an
important factor limiting coho production in many Oregon Coast streams. Typically the
chinook salmon smolt migration occurs in the spring, although data from Lookingglass Creek

(Burck 1993), Cathe_ri'ne Creek and mainstem Grande Ronde River (pers. comm. D. West,
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ODFW, LaGrande OR) indicate that some juvéniles move out of summer rearing areas during
the fall and overwinter downstream of summer rearing areas. We know little about the extent

and importhnce of this fall migration.‘

We are also lacking information on where these fall migrants overwinter. Data from
1993 indicated that 99% of fish that left upper Grande Ronde River summer rearing area

during fall overwintered somewhere bétweén the upper (river kilometer, rkm, 299) and lower
(rkm ’164) traps. Much of the habitat in the mi&-reaches of the Grande Ronde River is
degraded. Streém habitat conditions in the sec;ibn of the Grande'lionde River below La
Grande consist of a meandering and channelized stream which funs through agricultural land.
Riparian végetation, in this a{rea is sparse and provides little shade or instream cover. The river
is heavily silted due to extensive erosion ésséciated withA agricultural and forest management

— practices and mining activities. It is reasonable to suggest that salmon overwintering in
degraded habitat may be subject to incfeased mortality due to the limited ability of the habitat
to buffer against ényironmental extremes. If thé fall migration from rearing areas constitutes a
substantial portion of the juvenile production, then overwintering habitat may be an important

factor influencing spring chinook salmon smolt production in the Grande Ronde basin:

> 9

Goals and Objectives

This study was designed to describe aspec-ts,of thé life history strategies exhibited by
spring chinook salmon in the Grande Ronde basin. During the past year we fdcused on rearing -
and migration patterns of juvénile's-iri the upber Grande Ronde River and Catherine Creek.
The study des'ign'includg:d four objectiveé:l 1) document the annual in-basin migration patterns
f;)r spring chinook salmo‘n juveniles in the upper Grande Ronde River and Catherine Creek,

including the abundance of migrants, migration timing and duration; 2) estimate and compare
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_smdlt survival indices to mainstem Columbia and Snake River dams for.fall and spring
migrating spring chmook salmon 3) determme summer and wmter habitat utilization and
preference of Juvemle spring chmook salmon in the upper Grande Ronde River and Catherme

Creek.

Metheds o

In Basin Migratioaniming and Abundance - -

The seasonal migration timing and abundance of juvenile spring chinook salmon in the
upper Grande Ronde yRiver and Catherihe Crefk were determined by operating juverrile )
migrant traps from ice-out to ice-up. One rotary screw trap was located below spawning and
summer rearing areas in therupper Grarrde’ Ronde River near the tp\yrr-of La Grande (rkm 257)
and another was located in the Grande Ronde River near the t‘own’rof Elgin (rkm 164). A third
retary screw trap was placed in Catherine Creek below spawning and summer rearing areas‘
(rlrm 32, near the town of Union). Catherine Creek entere the Grandé Ronde River at rkm
i25l and is a major tributary. for spring chinook salmon spaw‘ning‘ and rearing. At our upper

| Grande Ronde River trap site, a 1.5 m diameter trap was fished from 10 Oetober_to 19
November 1994 e.nd again from 9 February tflreugh 19 July 1995. A 1.5 m diameter trap was
fished att the Catherine Creek site from 1~9 October through 19 November 1994 and again from
6 Februa_ry 1995 to 30 August 1995. (Note: A state ditch was constructed in the Grande' .

Ronde valley in the 19305 The ditctl bypassed 50 kilometers of the natural river chatnnel

decreasmg the sinuosity of the river, straightening and shortemng the channel. The river now
flows approximately 6.4 km in the state ditch’ between rkm 240 and rkm 190 of the natural

channel. The river kilometers we use in this report are bésedk on the natural channel. Thus, a
juvenile salmon traveling from the upper trap at rkm7257 to our lower trap at rkm 164 t’rdvels

only 49 km.)




The rotary screw traps were equipped with live boxes which safely held hundreds of
chinook salmon trapped over a 24 to 72 h time mterval The traps were usually checked dally, 4
_ but were checked as. mfrequently as every third day when we were catchmg only a few fish
each day All Juvemle sprmg chinook salmon were removed from the traps for enumeratron ‘
measurement or mterrogatron of PIT tags We- assumed that all Juveniles captured in these
’traps were mrgrants Pnor to sampling, Juvemle chrnook salmon were anesthetlzed with }
MS-222 (40-60 mg/L). Fish were sampled as qu1ck1y as possrble and were allowed to recover
fully before release into the river. Scale ‘sampl'es were taken from 24 juvenile spring chinook
salmon per week at each trap site for age d‘etermination.s River height was recordeddaily from
permanent staff gauges.‘ Water temperatures were re’cordedv’daily at each trap ]ocati‘on using
\ ' thermographs. Smolt condition was assessed at the lower Grande Ronde River site using «
digital photographs from 24 juvenile spring chin,ooic salmon per week during thespring
migration. ‘These juvenile spring chinook salmon were I‘ightly anesthetiied, placed into a small
Plexiglass aquarium, and their picture.was 'tak‘en. These photos were later downloaded into a
computer and the smolt condition of each juvenile spring chinook salmon was assessed
following the'methods outlined in Beeman et al. (1994). To better understand the
morphological changes of the spring migrants;*\their smolt condition Wiil, be compared to that
of spring chinook parr collected and phot()gra’phed previously.: These data'yvilly\be analyzed in
199. - |

Trap efficiencies were estimated at each trap site by markmg and releasmg prevrously
captured Juvemle chmook salmon upstream of the trap and then countmg the number of
marked fish recaptured We 1nJected a small amount of non- tox1c paint just below the su\rface
of a fish's skln with a- Panjet marking 1nstrument (Hart and Pitcher 1969) to mark ﬁsh Pnor,

to field application, we tested the Panjet markmg system on hatchery-reared chmook salmon to

test for 1ongev1ty of paint mark and delayed mortality associated wrth the marking. Chmook




salmon were marked and checked da11y for mortahty over a four week penod Sham marked
controls were also checked daily' for mortalrtles over a four week period. No palnt marking
related mortalities were evident during this experiment and marks remamedyrsrble after four -
weeks. B ~ | ‘ |

- Trap efﬁéie’nciy tests were conducted throughout each trai)ping season at each trap.
- Trap efficiencies were determined by releasing known ‘numbers of parrit matrked or PIT-tagged
jutvenﬂes’ above the traps and countirtg \the number of, recaptures. Trep efﬁcrency’was ,
”estim’ated t‘rom’ the equation: " E(hat) =-R/M, where E(hat) is the ’estrmeted trap efficiency, M
is the number of marked fish teleased upstream and R is the number of marked fish
recaptureti. ‘

' Numbers of migrants at each trap srte were estrmated for the entire trapping season (fall
or sprmg) from the equation: N(hat) = C/E(hat), where N(hat) is the esttmated number of
fish migrating past the trap, C is the total number of unmarked fishi in the catch and E(hat) is
the estimated trap efficiency. Vanance for each N(hat) was determined by the bootstrap
method (Efron and Tibshirani 1986 and Thedingaet al. 1994”)7w1th 1,000 1terat1ons.
Corlﬁdehce intervals for N»(hat)'wer'e caiculated fro‘mA the equation: 95% CI = 1.9oJ v,

where V is the variance of N(hat) determined _from the bootstrap.

»

Survival and Migration Timing torMainstem Dams

PIT—‘tag technology allows for fish to be indivioually marked and for éubsequent
observations to be. made on marked fish without sacriﬁcirtg’ the fish. Therefore’, we used data -

from mainstem detections of PIT-tagge’d fish to estimate and compare survival among spring




and fall migrating \spi'ing chinook sélmox_t. Presently, EIT~tag’ monitors are used at six

‘mainstem Cofumbia and Snake River dams to monitor PIT-tagged fish péssage:

—

Fish that migrate at different times of the year and oVerwinter in ’diffei'ent:habitat‘ types
are subject to different env1ronmenta1 condltlons which can result in vanable survival. There
_ is a fall migration from summer rearing areas in the upper Grande Ronde River and Catherme
Creek to areas downstream where fish »overwmte\r and then migrate to the sea the following
spring. Other individua.ls remain in uppér rearing areas throdgh the fall ‘énd winter and then
begin their seaward mlgratlon in the spnng To determme if 3uvemies that overwmtered in .-
different 1omnons exhab;ted differentlal survival to mamstem dams ‘we PIT-tagged .
approx1mately 500 Juvemle spring chiricok salmon at both the upper Grande Ronde Rlver and
 Catherine Creek screw traps during the fall and spring migration and in thewmter rearmg
areas upstream of our traps after the fall migration had ended. We defined the fall ’_ntigratidn
as downstream movement past our upper trap sites bet;veen September’and Decentbet and the
spring migrat_ion’és downstream movement. past out upper trap Asi'tes between Februéty and ‘
June. These times encdmpassed a thajority of the Spﬁngia—nd falvl migrations. In addition,
1,000 juvenile spring chinook sdltnon ~were-‘PIT4mgged in the uéper Grande Ronde.River and
Catherine Creek as part of a separate study conducted under the Fxsh Passage Center Smolt
Momtormg Program. These fish were tagged as parr in early September and were typically
.detected at mainstem dams during sprin/g. Thus, there were four tag groups (one per season) |
for estimating reIative smolt survival to_: mainstem dams.- It'is fmportant to note that fish
tagged in these groups do not necessar_i‘ly rep,resent\ ilrtique life history strategiesi For example,
fish tagged-in the summer rearing areas ma); leave as fall or spring .migra'nts and thus the

~ summer tagged group may contain components of all other tag groups.

PIT-tagéed fish were intertogated’updri recapture in screw traps and in bypass systems

. at mainstem dams. All recapturedﬁsh,we\[e identified by their origidal tag group, thereby -
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tnsuring ‘indepen/dence of tag groups for analysis. For example, dam recoveries of fish that
- were tagged in the summer and were recaptured at a river tra'p in the~fa11 were analyzed as
summer tagged fish. Trap-to-dam Survival mdxces were estxmated using the proportxon of spill
over the dams as expansion factors.

We removed fish from the trap live box daily. We lightly anesthetize'd and interrogated
each chinook salmon collected for a pr’eviousty'implénted PIT tag. We recorded tag numbers
and meas_ured‘\lengths and weights”o.f all PIT-tagged recaptures.' ‘At\the upper Grande Ronde
‘River trap, we PIT-tagged 424 fall and ?{68 spring migrating spring chinook salmon juveniles
that were not previously tagged. In addition, we collected and PIT-tagged 433 parr from
" rearing areas above th'e upper G‘randel‘Ronde tlin)er screw trap after the fall mi,grationr had.”
ceased. At the Catherine Creelt trap, we PI:F-tagged 502 t;all and 348 spring migrating spring
chinook salmon juveniles that were not previo/‘usly tagged. '\.A4lso ‘we collected and PIT-tagged
483 parr ‘from rearmg areas above the Catherine Creek trap after the fall mlgratlon had ceased.
We momtored PIT—tagged mlgrants at the lower. Grande Ronde River trap We measured and
recorded tag numbers lengths and weights for all recaptured PIT-tagged fish. - After the
migration through the Columbia River was completed, we _/obtamed recovery mformatron for ’
WPVIT-tagged fish recovered at'Lower Granite ‘ Little Goose, Lower Monumental and McNary
dams. We determmed and trap to dam survival 1nd1ces for fall and spring mrorants and
winter-tagged fish. We obtamed SUrvwal 1ndex data from summer—tagged chmook salmon
We compared survrval index data among treatment groups Companson of survival estimates

- of fall migrant fish with winter tagged ﬁsh will allow us to estimate the relative success of fall

versus spring migration ’as alternate l_ife history strategies. In ',additioni, a comparison of
survivalestimates_ for fish 'taéged as spring migrants Versus winter;tagged fish altows us to -
estimate overwintering mortality, as the winter-tagged fish that survilve should become spring
- - migrants. Suryival iridices d_ata from the summer tagged fish provides informationabout

overall population survival.
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Habitat Utilization

We conducted/prelirninary inyestigations into the winter habitat utillzation of [ juvenile -
- spring chinook.salmon res1dmg in the Grande Ronde- Rlver and Catherine’ Creek We surveyed
| the Grande Ronde River from rkm 163 to rkm 257 and Catherme Creek from rkm Otorkm32 -
after the traps.had frozen to begin to understand the rearmg dlstnbutlon, abundance, and.
habitat utilization of fish that migrate out of summer rearing areas during the fall: Sites were
sampled by snorkel observatton with two or three persons Snorkel observations were made
during the day and at night. nghttlme observations were made with-the use of dive hghts
We recorded the fish specxes present and the followmg habltat vanables habltat type substrate
composition, and water temperature. In areas of the river where visibility was too poor or the
ice was too thick, we deployed mmnow traps baited with salmon eg gs to attempt to lqcate
_)uvernle sa.lmon ‘

. We conducted detatled 1nyest1gat10ns into the summer habltat utlhzatron of Juvemle
spring chinook salmon res1d1ng in the upper Grande Ronde River and Catherine Creek basms
‘We surveyed the Grande Ronde Rlver from rkm 297 to rkm 327 and Cathenne Creek from
rkm 32 to rkm 59 to understand the summer rearing dtstnbutlon abundance and habitat
utlllzatlon of _]uvemle chmook We obtalned physrcal habltat data for rkm 257 to rkm 330 of
" the Grande Ronde River and for rkm 0 to rkm 57 of Catherme Creek collected by the ODFW
Aquatic Inventories proyect and by the U.S. Forest Serv1ce durmg the summer of 1991 We.
selected samplmg sites based on prevrous physrcal habltat surveys and accessrblhty We
stratified samplmg by habitat type, startmg at the locatlon of the prevxous year s redds and
workmg out until at least snx units of each type were sampled. Sites were sampled by snorkel -
observatlon with two to four persons makmg two passes followmg transect lines. We recorded

fish species presence and abundance and the following habitat variables: habitat type, area,

ST



-

depth, cover, substrate. éofnposition, water t‘emperaﬁire, waterl velocity, slope, shade, water
visibility, and aspect.

-

Results and Discussion

In Basin Migrafion Timing and Abundance '
We captured 1,265 fall migrating juvenile spring chinook salmoﬁ in the upper Grande |
Ronde River trap. from 15 October 1994 through ice-up on i9 November 1994. We began
ﬁs~hing'the trap égéin on.9 Febmar;l 1995 affer the ice began to clear from the rivér, and,
captured 1,085 s;‘)ringrmigr'ating j“uvenile spﬁng‘ qhiﬁook salmon from 10 February through 28 -
Juhe 1995. The gmefdia'n" date of the fall migration was 30 October: and for the spring
migration was 31 March. Based on estimated. trap ‘efficiencies of 42.3% during fall and 4.8% ‘
during sbriné we estimated that.3,2(j4. + §81 fall migfénts and 27,722 + 14,206 spring
rnigraﬁt‘s left the ﬁpper Gran’d%: i{onde Rivgx: réaring areas (Figure 1). These estimaite repr'esent
ﬁpproxi’mately lb% of the migrants moving out in the fall with the remaining-90% moving out .

in the spring.
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| We captured 4,527 fall migrating Juvemle sprmg chmook salmon in the Catherme
Creek trap from 22 October 1994 through i 1ce—up on 19 November 1994. We began ﬁshmg
the trap again on 6 February 1995 after the ice began to clear from the creek, and captured
1,404 spring migrating juvenile spring chinook salmon fromi 7 February through 127J uly 19§5.
_ The median date of the fall mlgratlon was 2 November and for the sprlng migration was 12

March. Based on estimated trap efficiencies of 54:7% durmg fall and 16 4% during spring we:

' estrmated that 8,977 + 944 fall migrants and 9,703 + 2,348 spring migrants left the Catherine -

Creek rearing areas (Figure 2). These estimates represent-approximateiy 50% of the migrants-

leaving Catherine Creek in the fall with the remaini’ng 50% l'eavirig,'in*the spring.

The lower G.rande Ronde River trap‘was ﬁ_,shed continuously from 22 October 1994 to
22 June 1995. We captured 2,631 juvenilespring chrnook salmon duri_ng this time ‘per.iod.
The median mig\ration date for the lower trap was-24 April.. Based on estimated trap
.efficiencies of 15.33% for our 1.5 m‘trap and ‘8.2% for our2.4 m trab, we estimated ;hat _
36,405 + 9,094 juvenile soring chinook salmon migrants left the Grande Ronde valley (éigure

3). Approxxmately, 99% of the mxgrants passed durmg the. sprmg months versus 1% dunng

fall and winter combined.
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Figure 1. Timing and esnmated abundance of Juvemle spring chinook salmon mlgrants
captured by a rotary screw trap at rkm 257 on the Grande Ronde River, fall 1994 and spring’
1995. We estimated that 3,204 spring chinook salmon migrated in the fall and 27 , 122

migrated in the spring. The trap was not ﬁshed from week 47, 1994 to week 6; 1995 due to
icing.
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We estimated that 8,977 spring chinook salmon migrated in the- fall, and 9,703 migrated in the
spring. The trap was not fished from week 47, 1994 to week 6, 1995 due to icing.
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Figure 3. 'Tiﬁ\ing and estimated abundance of juvenile spring chinook salmon migrants
captured by a rotary screw trap at rkm 164 on the Grande Ronde River, fall 1994 through
spring 1995. We estimated that 36,405 spring chinook salmon migrants passed this lower

trap.
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" Data from_1994-95 showedithat. approxintately 10% of the upper _(}rande Ronde River
juveniles and 48% of the Catherine Creek juveniles_ migrated from summer rearing areas into
the Grande Ronde Valtey in the fall. The estimate for the_upp’er' Grande Ronde Rfver ;
popuiation is/consistentwith 1993-94 data and is lower than observed in other chinook salmon
populatlons in the Pacific Northwest “The fall mlgratxon from Catherme Creek is of similar

proportlon to that observed in spnng chinook salmon-in ‘the Lemhi River of Idaho (Bjomn
1971) and the Warm Sprmgs River i in Oregon (Llndsay et al 1989) © o -

A small proportlon (approx1mate1y 1%) of salmon moved past the lower Grande Ronde
Rwer trap (rkm 164) durmg the fall and wmter consmtent with movements observed in 1993.
We estlmated that 99% -of the total ﬁsh caught at the lower trap were captured dunno the .
» sprmg outmlgratlon These data mdlcate that most Juvemle salmon that left the upper rearmg
areas overwintered in the valley teaches of the Grande Ronde Rlver where con51derab1e habrtat

degradation and stream alteration has occurred. =~ ' ' ) -

The mean lengths ‘of juvemle sprmg chmook salmon captured from the upper Grande
Ronde River and PIT -tagged are shown in Table 1 _and the mean wexghts of these fish are
shown in Table 2 The mean lengths of Juvemle spring chinook salmon captured from~
Catherine Creek and PIT-tagged are shown in Table 3 and the mean welghts of these fish are
shown in Table 4. Length frequency d}stnbutlons of Juvemle c_hmook salmon caught in all

three traps are shown in: Figure 4. § I -

-

 Weekly averages of length and weight demonstrated trends for increasing size of
migrants over tirne during both the fall and spring ‘outmigrations..- Lehgths and weights of -
migrants by week of the yedr’ are shown in Table 5 for the- Iower Grande Ronde River trap, -
Table 6 for the upper Grande Ronde Rlver trap, and Table 7 for the Catheriné Creek trap

These trends in 1ncreasmg

18



-Tablel. Fork lengtﬁ (mm) of juvenile chinook salmon collected. for an early life history stﬁdy

on.the Grande Ronde River for the 1995 migration year. Summer and winter fish were

captured with seines in the Grande Ronde River. from rkm 319 to 326. Fall and spring fish
" were captured with a rotary screw trap at tkm 257. SE = standard error, Min = minimum

“length, Max = maximum length.

' - Collected .

Group , - N = Mean SE Min Max
Summe® T L7800 635" 0.19 51 109
Fall ‘ - 533 78.9 0.39 . 56 111
Winter o, 43 14 0.37 60 108
Spring - . 048 ' 86.8 0.30 32. 118

Release ' ’ R ____ Tagged and released :

group . N Mean SE - - Min Max-
Summe - . . -1,0001 676 0.27 57 109

Fall w5 189 ¢ 042 56 103

Winter 433 713037 60 108
Spring . 4060 901 0.44 63 112

3 From Sankovich et al. in press:.
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Table 2. Weight (g) of juvemle chmook salmon collected for an ea.rly life hxstory study on the °
- Grande Ronde River for the 1995 migration year. Summer and winter fish were captured with
seinés in the Grande Ronde River from rkm 319 to 326. Fall and spring fish were captured -

with a rotary screw trap at rkm 257 SE = standard error, Min = minimum wexght

Max = max1mum welght

Collected

Group . - TN Mean SE . ~ Min - Max.
Summer? 1,008 .35 0.047 1.9 142
Fall . 529 - 541 0078 18 13.7
Winter : - 460 404 - 0.071 2.0 14.4
* Spring 912 7.16 . 0.084 04 "16.6
Release ©~ .. Tagged and released
group - — N ‘Mean SE Min Max
_ Summe® 1,005 357 _ 0.052. - 19 14.2
Fall . #21 . 540 ° 0085 24 11.7
Winter = 430 400  0.069 2.0 14.4
Spring . 30 ‘815 0135 27 16.6

2 From Sankovich et al. in press.
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’ Table 3. Forlz lengtfl (mm) of juveﬁile;,éhinool.c salméﬁ éoilécfed for an early life history sfudy
" . onCatlierine Creek for the 1995 migration year. Summer and winter fish were captured with
seines in Catherine Creek from rkm 42 to 50. Fall and spring fish were captured with a rotary

screw trap at km 32. SE = standard erfor, Min = minimum length; Max-= maximum"
length. i a ° ) . . R i ot . ’
L L Collected A
Group "N Mean . SE- Min - Max
Summer? 4,097 . 728 10.26 52 138
Fall SoT9 181 - 028 60 - 106.
" Winter 540 - 822 0.37 61 105
~ Spring 786 . - 885 0.29 57" 118
" Release _ Tagged and released :
group N Mean = SE Min Max
Summer? 1,000~ 727 0.24 - 59 100
“Fall 501 . 780 .- . 033 60 106
 Winter 483 38 10.39 61 105
Spring - 348 891 - 0.42 66 117

2 From Sankovich et al. in press. |
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Table 4. Weight (g) of juvenile chinook salmon collected for an early life history study on-
Catherine Creek for the 1995 migration year. Summer and winter fish were captured with
seines in Catherine Creek from rkm 42 to 50. Fall and spring fish were captured with a rotary
error, Min = minimum weight, Max = maximum

" screw trap at tkm 257. SE = standard

weight.

. Collected : :
Group N Mean . .~ SE Min - Max
Summer® 1,000 44 ©0.055 2.0-° 270
Fall 768 523 . 0.056 22 12.4
 Winter 540 603 . 0.075 2.1 11.9
Spring 819 . 807 0.140 0.5 46.5
Release _Tagged and released -
group N - Mean SE Min Max
Summer3 993 433 0.044 2.0 11.0
Fall 501 5197 . 0.067 22 12.4
Winter 483 614 0.079 2.1 119
Spring 3 77T 0110 2.7

17.1

@ From Sankovich et al. in press.
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Table 5. Length (mm) and weight (g)-of juvenile spring chinook salmon captured in a fotary
screw trap at rkm 164 in the Grande Ronde River, week 43 to 50, 1994 and week 1 to 24,
1995. ‘ : - ' ] :

Year,  length ‘  Weight -

week N  Mean SE Min- Max - N Mean SE  Min Max
1994: K
43 3 953 698 8 109 3 1040 1724 82 138
9 ‘860 194 74 ' 93 - 8 620 0677 - 41 9.0
45 6. 83 196 78 91 6 650 0547 47 83
46 3 900 306 -84 94 3 753 0762 61 8.7
50 3 87 713 - 71. 95 3 613 0706 = 48 72
1995: - | | | .
01 2 8.5 1050 70 91 2 615 235 38 85
04 § 880 240 77 97 § . 680 0445 53 89
05 3 880 058 8 - 89 3 690 0300 63 7.2
. 06 5 82 227 19 92~ 5 556 0664 41 7.8
07 =~ 5 82 143 8 90 5 602 029 51 67
09 ‘7 903 530 6 103 5. 872 113 49 114
10 74 - 915 087 79 110 74 T6l 0219 49. 150
12- - 2- 805:. 250 8  .%2. .2 .760.0.100 75 17 -
13 8- 928 066 -80 107 :-80 -840 -0.196 52 124"
14 85 983 -122- 71 . 135 .79 -10.80- 0473 -~ 41 267
15. 35 1033 229 .78 130 35 12.90 - 0.991- 6.0 27.5 -
16 80 1024 134 80 136 . 8 10.85 0.612° 3.1 312
17 90 108.1° 129 85 132 89 14.15' 0.549 5.6  27.4
18 79 109.5 129 80 ° 131 79. 15.26 - 0.534 5.6 ~ 253
19 2 112.8 193 103 122 12 1668 0982 115 222
© 20 61 111.6 1.05 95 130 61 1592 0468 8.6  263.
21 - 8 1112 089 94 130 84 1623 0407 -95 250
22 14 109.6 290 94 127 . 14 1569 1.191 95  24.4.
23 . 7 99.1 381 .82 116 7 1204 1361 7.0 188
113 273

24 4 1118 7.51 101 134 -4 1635 3.684
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Table 6. fLength‘(mm) and weightv (g) of jﬁﬁ)enil_e spring chinook salmon captured in a rotary /
screw trap at rkm 257 in the Grande Ronde River, week 42 to 47, 1994 and week 6 to 26, ~
1995. - ‘ - ‘ e o

Year, - - Iength - Weight

~week " N Mean. SE Min Max N  Mean- SE . Min Max
1994: n o o
42 - 11 880 253 72 101 11 - 742 055 39 102
43 32. -82.8 - 143 63 . 9 . 29 628 0320 . 25 93
44 237 772 054 56 ~ 96 | 236 515 0108 - 2.4  11.3
45 212 79.8- 0.6l 57 103 212 549 0.121. 1.8 117
46 - 29 810 200 63 111 - 29 579 0426 2.6 137
47 4 763 598 66 92 4 - 490 - 1.000 32 73
19950 - - ¢
06 40 846 107 71 98 40 601 0242 3.8  10.3
" 07 44 836 095 69 -94 . 44 578 0203 29 8.6
08 . 65 844 124 66 118 65  645- 0288 2.8 165
09 .49 823 110 6 9 30 591 - 028 . 2.8 ' 88
10 61 8L.6. 107 65 105 - 61 - 571 0235 30 1.8
Tl 21 874 143 74 101 - 21 678 038 42 - 115
12 - 45 798 112 66 93 45 528 0228 1.8 83
13 ° 79 8.5 09 65 {00 79 - 574 0.186. 2.4 107 -
14 8 874074 70 105 8 688 0.6l 37 12.8
15 75 - 834 095 63 102 - 75" 628 0220 2.7 1l.1.
166 75 880 092 75 111- 67 - 748 029 3.0  15.1
17 89 923079 .75 112 8 866 0229 45 159
18 3¢~ 903 128 75 107 34 829 0353 - 51 13.6
19 2- 940 .1.00 93 95 2. 940 0300 9.1 97
20 - 21 946 157 8 10 20 9.92 . 049 62 14.6
21 .24 959 144 80 110- 24 10.13 0474 - 53 153
2 ° 25 975 139 8 110 25° 1092 0563 60 - 16.6
23 15 963 154 8 112 15 1051 0545 7.5 163
24 11 947 636 32 105 - 11 11.08 1157 04  14.0
25 - 7 1023 2520 91 109 - 7 11.67- 0.708 8.7 142
100101 103 2 1270 1100 1.6  13.8

26 - 2 1020
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Table 7. Length (mm) and weight (g) of juvenile spring chinook salmon captured in a rotary
screw trap at rkm 32 in Catherine Creek, week 43 to 46, 1994 and week 6 to 35, 1995. ..

Year, ' Length : ' Weight

. week N. 'Meanv SE Min Max. -'N  .Mean SEj Min Max
1994: S )

43 - 227 756 048 60 .97 217 .4.76 T 0093 23 99
44 315 77.8 -040 - 60 106 315  5.19. 0.084 22 12.4
45 162 . 795 062 60 - 98 161 552 0.123 23 9.8
46 A 83.3 091 .63 9 75 6.17 0.198 2.6 10.7
1995: - | 3 : |

06 11 788 299 61 99 - 11 516 0507 25 8.8
07 5 65.6 4.8 57 8l 5. 344 0580 2.2 5.2
08 71 887. 0.8 70 05 71 . 732 0.196 39 = 12.1
09 . 65 8.6 087 74 105 42 734 0313 44 - 124
10 97- 893 074 63 103 97 734 0.178 2.7 114
11 116 . 873 0.66 66 106 115  7.13. 0161 .~2.7 = 12.0
12 . 8. 8.1 08 72 109 8 7.1 0212 39 13.6
13 90 877 073 73 104 90 728 .0.197 - 4.0 - 12.0
14 73 90.4 097 70 118 73 794 0245 3.8  164.
15 71 908 . 1.03 72 115 S6 805 0275 43 139
16 23 885 134 75 97 - 15 7.68 059 46 123
17. 38 ° 87.0 2.6 37 102 37 7.8 0407 05 119
18 31 91.8 155 70 109. 31 8.65 0397 42 137
19 6 975 598 T4 . 117 5 - 1214 1373 89  17.1
20 5 922 146 8 - 9% 3 867 0689 7.7 100
21 . 2% 960 16.00 80 112 2 - 10.45 4450 6.0 - 14.9.
23 28 405 . 1.50 39 42 2 075 0.150 0.6 0.9
24 22 525 250 50 55 2. 170 0300 1.4 2.0
28 22 6 300 "63 - 6 - 2 355 0750 2.8 4.3
33 22 927 396 73 140 22 11.81° 2.087 3.9 431
34 25 90.1 270 73 1724’ 25 0.85  1.061 5.0 25.2
35 29 1163 .2.99 .79 169 - 29 2031 1579 5.7 465

3 These fish were identified as age-0 fish. :
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_size of migrants over time were consistent for both‘pop'ulations and were‘ more pronounced in
upper Grande Ronde River salmon These “data also are consistent with the size data from fall

mlgratrng fish from the upper Grande Ronde River in 1993.

When comparing:mean ‘fork lengths at tagging in the upper Grande Ronde River, we
found the meanvlength of ‘fall—tag ed ﬁsh was larger than the wmter-tag ed fish by 7.5 mm
" (Table 1), suggestmg that the fall mlgratxon was composed of larger fish movmg out of the
summer rearmg areas. Itis mterestlng to note that when tagged fish from these groups were
. trapped in the lower river (rkm. 164) dunng the- sprmg‘ the average fork lengths were similar
(Table 8). The phenomenon of larger fish movmg out of summer rearing areas dunng fall was
~ not ev1dent in Catherme Creek On the contrary, fish that moved out of.upper Catherine
- Creek i in the fall Were on average 4 mm smaller at the tlme of tagging than fish that -~ ¥

overwmtered there (Table 3)



Table 8. Mean fork length of JuvemIe chinook salmon PIT-tagged in the upper Grande Ronde
River and recaptured in a rotary screw trap in the Grande Ronde River at rkm 164, fall 1994
through spring 1995. Standard errors are in parentheses _ .

‘Mean length
Greup N - Tagging- Recapture .
Summer 5 78.2 (4.44) '97.6 (5.18)
Fall 11 - 833 (‘2.21) - 98.5 (2.30)
Winter 5 - 77.8 (4.44) 94.4 (3.33)
Spring a1 R 90.0 (1.58) 94.9 (1.74)
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* Survyival and Migration.Timing to Mainstem Dams

The first detection of l’lT-tagged fish from the upper Grande Ronde River was at

.Lower Granite Dam (LGD) on 11 April 1995. A Migrants continued to be detected at‘LGD until

12 July 1995. The date that 50% of the Grande Ronde River ﬁsh passed LGD was 27 May
1995. A majority of the fish were detected at LGD between 9 April and 18 June (Figure 5).,
The ﬁrst dam detection of PIT-tagged fish from Catherine Creek was on 22 Apnl 1995.
Catherme Creek migrants contmued to be detected at LGD until 8J uly 1995. The date that .
50% of the Catherme Creek fish passed LGD was 27 May 1995. ‘A majonty of these fish

were detected at LGD between 23 March and 21 J uly (Frgure 6). T hese data are consistent

with data from another study in Northeast Oregon that has found the median detection dates of

wild spring chinook migrants from the Grande Ronde and Imnaha basins ranged from late-

Apnl to late -May 1995, with peak mlgratlons occurrmg from the early April through early

June (Sankov1ch et al. in press). ‘ R

-

We examined migration timing past LGD by individual tag grout) and found

considerable variability within the upper Grande Ronde River (Figure 5) and Catherine Creek, o

(Figure 6) popu{lations. In the upper Grande Ronde River, the median arrival date to LGD by
tag group was 3 June for summer, 5 Mayr for fall, 28 May for winter, *andl2 June for s;‘)‘ring.

In Catherine Creek the median arﬁ&al date to LGD by tag group was 20 May, for summer, 7

May,for t'all 13 May for winter, and 5 June for spi'ing - For both populaticns the earliest fish

detected at LGD were the fall- tagged fish that had moved lower into the valley habitat to -
overwmter Interestingly, these fall-tagged were 31m11ar in size to the other tag groups when
- passing our lower trap in the Grande Ronde River (Table 8 and 9) and_the fall-tagged fish from
the Grande Ronde River moved fiast the tran earlier than fish from the other tag groups
(Figure 7). - | \ ’ -
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Table 9. Mean fork length of juvenile chinook salmon PIT-méged in Catherine Creek and
recaptured in a rotary screw trap in the Grande Ronde River at rkm 164, fall 1994 through
spnng 1995. Standard errors are in parentheses ‘

H

X o . Mean length :
Group N " Tagging E , “Recapture -
Summer 5 . 776093 - 1114 ;2184)
Fall o 5 - 81.2(3.02) 120.4 (175
Winter 1 9.0 | 120.0
Spring | 4 - 89.03.29) 116.0 (5.96)
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Figure 7. Timing of PIT-tagged juvenile spring chinook salmon migrants captured by a rotary
screw trap at rkm 164 on the Grande Ronde River, 1995, by time of tagging.

33




Exgmination of detection rates by tag group shoxyed that spring migrants were detected,
at the highest rate for both populations (Tables 10 and 11). This result was expecied because
spring migrants were the only group taggéd after overwinter mortality had occurred.-

- Detections for other tag groﬁps varied within" populations. Fall-tagged fish from the upper’

- Grande Ronde River popuiation we‘ré detected at higher ratés than both summer and winter -
groups. Aithough nof as drar;latic, this _trenci was similar to th;at oﬁs’erved in /1994 and suggests
that ﬁs\h‘émigrating from the upper rearing ‘areas in fall had a survival advantage over ﬁsh Athat
remained in the upper Grande Ronde River rearing é.reas until spring. Fall-tagged fish from
Catheﬁne Creek were detecie_d at Io‘we,r. rates .than‘ winter-tagged fish, ‘suggesti}lg better \
overwintér,survival for ﬁ_sh tilat remained in the upper rearing areas of Catherine Creek.
Comparing :ietection rafes of ,winter-tagge’d fish to spgingitagged fish fron'fthe Gfaqde Ronde -
Rivér suggests that overwin‘t:eﬁr survival of fish femgining ‘in tﬁe upper reaﬁng- areas may be as
low as 25%. Comparing deteption rates of winter-tagged fish to spring-tagged fish from
Catherine Creek suggesté that overwinter survival of fish .remai’nin\g' in tl}e upper rearing areas

may be approximately 53%. B

]
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Table 10. Flrst—tlme detéctions, as percentage of total fish released, by dam site during the
1995 migration year. Chinook salmon were PIT-tagged on the Grandé Ronde River during the
previous seasons as 1nd1cated

Number Lower Little Lower

Group released  Granite Goose Monumental McNary Total
Summer® 1,000 @ 8.2 4.0 1.7 03 '14.2
Fall C 44 134 - 35 2.1 1.4 205
Winter - 433 6.9 44 0 2.1 0.2 13.6
Spring 368 3.0 - " 152.. 6.8 22 -55.2
TOTAL 2,225 12.7 5.8 27 081 “22.0

& From Sankovich et al. in press.

" Table 11. First-time detections, as percentage of total fish released, by dam site during the
1995 migration year. Chinook salmon were PIT-tagged on Catherine Creek during the
prev10us seasons as indicated.

‘Number Lower Little - Lower

Group teleased  Granite Goose Monumental McNary Total
Summer® 1,000 8.1 34 20 0.3 13.8
Fall . 502 13.1 32 26 1.0~ - 19.9
Winter ' 483  11.8 7.7 35 10 240
Spring . . 348 253 126 6.6 - 0.6 45.1
TOTAL 233 121 56 26. 08 . 212

a From Sankovich et al. in press.
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Habitat Utilization ‘ , - _ o o

_ ‘We explored several dlfferent methods for locatmg sprmg chinook salmon in their,
winter habitat. We had limited success trappmg with minnow traps (16 chmook salmon
captured), and snorkeéling dunng daylight (9 chinook salmon observed). However, snorkeling
at night with the use of dive lights proved very successful, as we observed 206 chinook”
salmon. Spring chinook Jjuveniles were loeated 1n all habitats surveyed, and were most

' abpndant in pools. Chinook were usually found in aésociation with-some in-stream structure,

including surface-ice.

- We surveyed 30 km of spring oh}no‘ok salmon habitgisf in the upper-Grande Ronde
River and 27 km in Catherine Creek during summer. The' at_)undanee of juvenile spring
chinook in ooth ’strear:ns; was very low. We observed a total of 57 young-of-the-year and 163

7yearlings in the upper Grande Ronde River and 1,095 young-of-the-year and 114 yearlings in

Catherine Creek.
In (rZat'he_rineﬂ Creek, ju;/enile chinook s_élmon were found in all habitats sampled during
. summer (Table 12), usually in association withi in-stream structure or cover. The densities of
juveniles ranged from an average of 0.09 fish/100 m2 for yearlings m ﬁfﬂe habitat to an - “
average of 55.32 fish/ IOQ m? for 'young-of-ih.e-year‘ﬁsh in backwater pools. The extremely
low abundance of juvenile chinook in the upper Grande Ronde River is reflected in those
density estimates (Table 13) which> range from a low of 0‘ 00 fish/100 m?2 for both age classes
in plunge pools to an average of 4.73 fish/ 100 m2 for yearlmgs in stralght scour pools Given -
these low abundances of chinook salmon we view the habltat data for the upper Grande Ronde
River as equivocal. We hope to be able to repeat habitat surveys in the upper Grande Ronde

River in the future when Juvemle chinook salmon are more abundant.
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Table 12. Habltat selectlon and dens1ty (ﬁsh/ 100 m2) of Juvemle chinook salmon i in Cathenne
Creek (rkm 28 to rkm 54) during summer 1995. '

Habitat Type N Age 0 Age l
Glide 11 725 052
Backwater Pool 5 55.32 0.79
Dam Pool 7 2.65 0.96
Lateral Scour Pool 22 572 0.47
Plunge Pool -6 - 22.14 : 4.09 -
Straight Scour Pool ) 866 1.01
Rapid 7" 1.99 0.27
Riffle 33 224 0.09
Riffle with Pockets 11 2.08 0.12

Table 13. Habitat selection and densuy (ﬁsh/lOO m2) of Juvemle chinook salmon in the
Grande Ronde River (rkm 310 to rkm 331) during summer 1995. ’

Habitat Type N AgeO Age 1
Glide 21 0.32 0.95
Lateral Scour Pool 12 0.46 0.28
Plunge Pool 2 - 0.00 0.00
Straight Scour Pool 12 0.00 4.73
Rapid | 5 0.05 0.29
Riffle 0.06. - - 0.17
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