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ABSTRACT

Uncertainty regarding the distribution, migratory patterns, and habitat preferences of some
populations of adult and stamlult bull trout Salvelinus confluentiisn the Yakima Basin
corstrains effective management for this species. Adfluvial populations have been studied
extensively but information is lacking on fluvial and resident forms of bull trout. This radio
telemetry study was initiated in 2003 to increase our knowledyaloma Basirfluvial and
resident bull trout populations.

Fish movement patterns were intensively monitored from September 2003 through December
2006. A total of 96 fluvial bull trout were captured. Seveortg of these were raditagged and
tissue sampletaken for DNA analysisSixty-two bull trout were raditagged in the Naches
drainage and seven in the smalbtjacenAhtanumCreekdrainage. Only two fish were
captured and taggdrbm the upper Yakima drainag@hese latter two were chaneecounters,

as few bull trout are founich the upper Yakima River matem or tibutaries outside of the
Bureau of Reclamation storageservoirsOf the 62 bull trotitagged in the Naches drainage,
were captured from vebus holding pools in the matem Nache®iver, 16 from the Tieton

River below Rimrock Reservoir (Tieton Dam), seven from Rattlesnake Creek, three from the
Bumping River, two from the American River and five from Union Creek (American River
tributary). In the Ahtanur@reekdrainage, far were from the N. Fork and three from the
Middle Fork Ahtanum Creek

Surgical implantation training was conducted3@hatchery rainbow trout before tagging bull

troutt Rai nbow trout wer e h eihedmorahs atthe WWRRFWiNaches| gr oup
Hatchery. Although no mortalities occurreth thecontrol groupwe observd some shed tags,
unabsorbed sutures, suture injanyd keloidal extrusion of tagdVith tagged bull trout, we

found evidence of only six shed tagatwe could directly attribie to our surgeriesHowever,

we did find additional tags during the project, some of which appeared to be associated with

natural {.e.,spawning) and/or predator induced mortalitiest occurred months or yeater

initial tagging

We used informion derived from DNA tissuanalysis to confirm populatidstream
assignments for raditagged fish.In both the Ahtanum and the Naches drainages, bull trout
stayed true to their natal spawning aré&ite fidelity was extraordarily high, near 100% on
radiotracked fish.Genetic analysis revealed thmtll trout in theTieton Riverstilling pool
below the dam at Rimrock Reserveaiere from various populationSome were fronadfluvial
populations above the damatwere entrained out of the reserv@ince thee wereno fish
passage facilitieghey could nomoveback upstream to natal spawning groun@sher bull
trout in thedam stillingpool were from various Nach&asinfluvial populationslikely moving
into the pooto feed on the abundaftrage (entrained kokansalmor).

Adult bull troutin the Naches Rivespent lengthy periods of time in their oweintering habitat,
generally moving very little after settling in for the wintBloyember thru March)'he prime
locations consistedf a series of large pools in the mid to upper NachesrRiom the Wapatox
DiversionDam (RM 17.1) upstream toBl #6 (R.M. 40.5).Fluvial bull trout from several
tributary populations ovewintered in these pools, which included adults from Rattlesna
Creek, American River/Union Creek and Crow CreBkol selection seemed to be driven by
velocity and surfacepacity, especially where other forms of cover were absent, but wheye pr
was readily available. Velocity preferences in these holding acessstently ranged frorh.41
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1.9 feet per second (fpsAdult bull troutwere found in these sampeolsor moving slowly
upstream betwedhemthroughout the sprinfApril, May). By early tomid-summenr(June,
July) the fish wereamoving intotheir nataltributary streamswhere they continueth move
slowly upstream to thgpawning groundsConverselyresident bull trout found in the Ahtamu
Creek drainage stayed yeaund in their respective natal streal@pawning occurs in the
monthof September iboth drainages.

Although adult bull trout often migrated into their natal tributary streams well before the actual
spawning period, the time spent on the actual spawning grounds was relativelysinaity

only 2-3 weekscompared to the oweintering (5-6 montts) and foraging/migration (5 months)
periods. Hbitatpreference was also different. Spawning habitat consistgdheél, small

cobble and sansubstratéoundin smaller, higher gradient stream reacl#dso, spawning areas
typically contaired more woody debri§pawning bull trout often preferred areas where cover
was abundant and vegetation draped over the water or lay completely across the channel.
Although redds were often in open exposed areas of the stream; adults were usually close to
some form of concealment covekccess to woody debris (log jams), large boulders, undercut
banks, shoreline vegetative cover, deep pools, as well as substrate composition, water flow and
temperature all plagda crucial role in the selection of spawniargas Water depth on

spawning grounds was much shallower than the water depths associatidagitig, migration
and ovefwintering FMO) pootglide habitat. Bull troutwere often observed shallow water

riffles from justa few inches deep to palil outsthat were two feet deep.
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INTRODUCTION

In June, 1998, the U.S. Fish and Wildlife Sen(id&FWS)listedbull trout (Salvelinus
confluentus)intheCol umbi a Basin as fAthreatenedo under
(USFWS, 1998).The ESA listing stetmedfrom several factorthat led tomarked declines in
bull troutabundance. Among thes@aslossor degradation of habitat, barriers to movement
(thermal or physicalpopulation fragmentatiomyveifishing, andcompetitiopredationwith

exotic species The ESA listing resulted ian increased focus to protect and monitor bull trout
populations and their habitatsthe Yakima basin. Thisquiredcooperation from various local,
state, federalnd tribal managers. A recovery unit team forYakima basin wasstablished
ard a draft recovery plan was drafted by the USH&®32), including a chapter for the Yakima
basi n fcThedeftpdan uamarizegopulation status ahidentified limiting factors.
The plan also identifiednowledge gaps regardiroyll trout biology and their habitats that
required additional research.

The Washington Departmeot Fish and Wildlife (WDFW started nonitoring activitiesi(e.,

spawningredd counts) andonservative management stratedies, harvest restrictions

spawning arefishing closures¥or Yakimabasinbull trout populationgn the midto-late

1 9 8.(Bon=: genetics baseline work had bearoaplished by Reiss (2008hdadfluvial

spawningand habitat studiesere completethy Jame£2002. Howeverconsiderable
uncertaintyremainedegarding the distribution, migratory patterasd habitat preferences

fluvial and resident bull troygtopulationsand whether all knowspawning areas had been

identified. WDFW, with funding assistance from the USFWS, initiated the bull trout radio

telemetry study in the fall of 2008 expandourk n o wl ed g e o f-dwelfing)andi al 0 ( r i
Ar es i dalstteamdweling) bull trout

Radiotrackingand genetics analysis identifidte need to expand tiséudy to include

movement patterns of bull trout abosed belowtheU.S. Bureau of Reclamation (USBR)
storage damdhis lead tacollecing DNA tissuesampled r om i a d f {dwellinglblllo (| ak e
trout to compre with the downstream fluvial and resident life history typee.genetics

analysis conducted by Smalladt (2009) wagatrticularly valuable, as it shed light on the origin
of all of our rado-tagged bull troytas well as the origin of bull trout that had beksctharged
from Rimrock Reservoir.During the course of this study, fish movement patterns were
intensively monitored from September 2003 through December 2006. A total of 96 iiVvial
trout were captured. Severpe of these were radtagged and tissue samples taken for DNA
analysis. Sixtytwo bull trout were raditagged in the Nachd®iver drainage and seven in the
smaller AhtanunCreekdrainage. Only two fish were capturaadd tagged from the upper
YakimaRiver.

STUDY PURPOSE AND OBIECTIVES

Project Goal

fiEvaluate the migratory patterns of adult and-adblt resident and fluvial bull trout and identify
habitat preferences in the Yakima Basin. Evaluate connectwigte spawning and wintering
areas, identify migratory patterns and habitat preferences usingteéaticetry, archival tags,
snorkel surveys, spawning surveys habitat surveys, and other availalde data.
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Primary Objectives

1) Document timing and pattera$é migration and spawning activity for adult bull trout.

a) Locate fish during the spawning period and document upstream and downstream limits of
spawning grounds.

b) Document late fall/winter (preand posispawn) movement patterns.

c) Document 2shour movemenpatterns of some tagged fish.

d) Document ovewinter habitats.

e) Evaluate temperature ranges and how movements and spawning relate to temperature and
stream flows. Use archival tags;dtream thermographs (data loggers), spot temperature
readings and FLIR @fward Looking InfraRed), and TIR (Thermal InfrRed) flight
data to collect temperature information.

f) Obtain biometric measurements of captured bull trottack and document fish
conditionand growth rates pogagging.

2) Evaluate habitats used by taggedl untagged bull trout.

a) Conduct snorkel surveys tietermine habitat use of radi@gged and untagged bull trout.

b) Determine primary habitat types (e.g. pool or riffle), secondary habitat types (e.g. scour,
pocket, or edge pool), and cover type (woodyride depth, overhead vegetation, etc.),
and identify temperatures and/or stredoavt that bull trout are usingn addition, use
existing stream survey and water quality détavailable to evaluate habitat parameters.

Secondary Objectives

3) Develop ecommendations and proceds for future bull trout raditelemetry ad archival
tagstudies.

a) ldentify how techniquessed in the Yakima Basin radielemetry study cahelp fulfill
Wa s hi n gt éForesSandRish éasN1099)objectiveWDNR, 2005).

b) Identify how these &hniques fulfill the USFWS lonrterm monitoring plan for recovery
of the species.

4) Collect tissue samples from all bull trout encounteredf¥A genetic analysis, fin rays for
aging and performanalyses of the samples.

a) Collect tissuesamples and fin rays using the latest-tethal tissue sampling protocols
developed for bull troufin rayswill be clipped closdo the body,dbeled, and stored in
tissue sample envelopeBuplicateDNA tissue samples (paper punch hsiee) will be
labeled stored invials filled with 100% ethanphndassignedo a comprehensivdata
sheet thatompiles information oall bull trout captures

b) Obtain analysis of tissue samples and fin rays to conduct genetic analysis for local
populationidentificationand age tagged fisoordinate with USFWS to determine
techniques to be usédr analysis of these samples. Use tissue samplesvifofrW and
other entities to developa@mprehensive baswide genetic map.

STUDY AREA

The Yakima River fhws 214miles from Keechelus Lake in the Cascade Mountains to the
Columbia Rier near Richland. The basin covapproximately 6,100 square mileslajor

tributaries include Kachess, Cle Elum, Teanaway and Naches Rivers to the north and Ahtanum,
Toppenishand Satus Creeks to the south. There are five major irrigation storage reservoirs in
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Figure 1. Yakima River basin bull trout distribution and spawning areas.

the headwater areas of the basin, including Keechelus, Kaafg€de Elum in the upper
Yakimabasinand Bumping and Rimrock in the Naches drainage. Annual discharge from the
Yakima basin averages approximately 2.9 million dest of water, of which 2.4 million acre
feet are diverted fdrrigation use

Bull trout distribution primarily occurs in the uppaortion of the basin from theit@ of Yakima

to the headwaters in the Cascadleuntains. Figure 1 shows tkeown distribution and

spawning areas. There are isolateduadl populations in four of thetsragereservoirs
(excluding Cle Elum Reservoiand fluvial/resident populations below the reservoir dams.
Since bull trout are far more abundant in the Naches arm of the drainage, this study primarily
focused on fluvial and resident bull trout in thecNes and in the nearby Ahtanum drainage (see
Figure 2). The Naches River is thegest Yakima River tributary, extending 45 river miles
northwest from the confluencedakima WA. Major tributaries include the Tieton River,
Rattlesnake Creek, Little Naes River, Bumping RivegndAmerican River Rimrock

Reservoir is located on the Tieton River and Bumping Reservoir on the BumpingNRiitaer
storagedam has fish passage facilities. The Ahtanum Creek drainage is an independent tributary
to the Yakma River at Union Gap, WA.
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Figure 2. Study area in the Naches and Ahtanum drainages showing bull trout distribution
and spawning areas.
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METHODS
Fish Capture

Bull trout were captured faadio-taggirg with sport fishing gear (hoekndline) andtraps.
Hook-andline capture was used in larger holding pooltgere traps were not practicse were
able to travel tdnolding pools to capture bull trobecause the tag implant surgical equipment
was portable All the fishtagged in the mastem Naches, American and BumgiRivers were
captured by hoolandline. Various artificialures were used including spinners, spoamd
plugs. All lures were equipped witine,singlepoint barbless hooto reduce injuy. Hooked
fish wereplayed andanded quicklyto reduceexhaustion and stredsish were landed ia
knotlessnet tominimize de-scaling,kept in the vaterduring hook removaland transferred to
10-inch diameer perforated PVGubmergedholding tube. The fisiwere heldn the river fora
short time prior to surgery. All these methods were employed to reduce stress during tag
implantation and improve poestlease survival.

During periods when fish were migrating into smaller tributary streams or when it eessagy

to capture posspawned bull trout, stationary weir traps were used. This was particularly useful

in the Ahtanum Creek drainage where the small size of the stream and the low density of bull

trout made it impractical to eshookandline gear. Waised bot h AVO styl e anc

and panel weirs with |ive box t rspapnedblltroithe fAVO
that could bentercepted on their way out of the spawning area. fpis weirwas used in
Union, Crow and Rattleska Creeks (Figuse35 ) . T h eweifiwdusesl tegrthirareas

to allow fish unrestricted movement upstream, but to trap do@ara migrantsThis weir
configurationwas used in lver Crow Creek to allow sprindimook and bull trout unrestricted
movement upstream to spawn, but trapping-gpaivned bull trout migrating downstream. The

ANO style panel weir trap was also used in th
migrating in both direction@Figure 6).The pipe weir frame consisted of steel tripods that

supported two lengths of angle iron attached horizontally, one above the other. The angle iron
supports were drilled with 10 diameter hol es
wit h 0. 50 c | eiachO.B.pipes Wwenegnstall&ivegtically in the weir frame to block

fish passageSmaller wod frame panel weirs were constructed with pipe or steel mesh.

Migrating fish wee directed into a large PVC pipehich ended in a gaure box. The inside of

the PVC tube leading to the trap entrance pasted black to reduce avoidance behaviothiey

fish.

All traps were checked once or twice daily. Captured fish were inspected to see if they had
spawned and to assess their overahdition. Those fish deemed suitable for rathgging were

held in alarge live box until surgerysurgery usually occurred within 12 hours of capture.

Tissue samples for DNA analysis were taken from all captured bull trout. Samples were placed
in vials of 100% ethanol for preservation.

RadioTag Implants: Materials & Surgical Procedure
Radiotags for this study were tdned from Lotek EngineeringSpecifications are listed in
Table 1. Initially, thee sizes of tags were purchaské: MCFT3A which had an air weight of

16 grams(g) and a minimum life of 685 days at a five second burst rate, the MBERTwith an
air weight of 10 gand a life of 504 days at a five second burst rate, and the MERIwith an
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Figure 3. Union Creekfi V 0

Figure 4. Rattlesnake Creek pipe weir and live box trap.
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Figure 5. Crow Creekii V0 dnegl Weir with live box trap.

16



Table 1. Lotek radio-tag specifications used in the study.

TAG WEIGHT [DIMENSIONS| LIFE BURST RATE
MCFT-3A |16 grams| 16 x 59 mm | 685 days 5 seconds
MCFT-3FM| 10 grams | 11 x 59 mm |504 days 5 seconds
MCFT-3FM| 10 grams | 11 x 59 mm |567 days 6 seconds
MCFT-3FM| 10 grams | 11 x 59 mm |579 days 7 seconds
MCFT-3EM|8.9 grams| 11 x 49 mm |444 days 8 seconds
NTC-6-2 |4.5grams| 9.1 x 30 mm | 268 days 8 seconds

air weight of 8.9 gand a life of 444 days atburst rate of eight second$e burst rate refers to

thetime interval §econds) between signals emitted by the tag. For a given tag size, increasing

the burst rate increases the battery lif¢heftag. As the study progresss smaller tags with

longer battery life were needesb a set of MCFBFM tags with a six send burst rate (567

day life), MCFT-3FM tags with a seven second burser@®79 day life), anéé n a n o (NTG-a g s

6-2) that weighd 4.5 gwith an éght second burst rate (268 day )ifeere purchased. The nano

tags were necessary femaller residentoull trout encountered in the Ahtanum population.

Different burst rates also allowed us to stagger the coding sequence anddailiter

acquisition of individual codes when multiple tagged fish were encountered in close proximity to
each other (e.g., many fish in gpeol). For all tag and fish sizetheiit wo ngerraud e 0 was
followed, meaningadiotag weight was kept below 286 the total body weighto avoid
affecting the fishés metabolic fPu20@3ei ons and
Com.). Figure 7 shows the four sizes of tags used in the surgical implants.

Prior tofield deployment to capture and raday adilt bull trout, we practiced our surgical
procedure by implantintags into32 hatcheryrearedrainbow trout. This proveatbe a very
beneficial confidence booster, becausecould hold and monitaecovery of the hatchery trout
prior to perfornmgthepr ocedur e on ESA fit hr eat e ofeathbowb ul | t
trout was held at the WDFW Naches Hatchery for nearly nine months 288@tto May 2004)
for evaluation. This included monitoring the fish for surgical recovery, incision healing,
mortality, shed tags and disegzroblems. Tag implastirgery taining was conducted by Judy
NeibauefUSFWS) and followed standard proceduteseloped by the USFWS. ftar training
on a few dozen rainbow trowte began apturing bull trout for radidag implantationduringthe
fall 2003 spawning seaso8ince the project got started late in the yeartook advantage of
our abilty to locate, trap and tag pesppawned bull troutwuring September and October

A portable surgical kit was used for raday inplantation (Figure 8). The Kiit in a backpack

and consited of a tray with raditags, radio receivesurgical tools, anesthetic/antiseptic

solutions, scale/tape measure, DNA sample végterforated PVQoldingfecovery tube, and a
V-shapedigh surgery troulg made from very smooth ABSastic to prevent abrasions to the

fish. The trough was mounted on top of a three gallon bucket, which serbethaa stand for

thet rough and a mixi ng ¢Kdn and anasthetic (Pgolutions. PARer 1 k n o ¢ k
mixing, the K.O. solution was transferred to a collapstbf@. containeconstructed from a

whitewater raft center float tul{plue in Fig. 8)
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Figure 7. Four sizes of radietags used in bull trout surgicalimplants. Also shown is the
steel catheter needle and copper fAstingero us

fishds thody cavi

We carried a prenixed stock solution of M&22 (10g Tricaine Methanesulfonate pgdOml

water) for mixing the K.Oand anesthetickout i on s . A 12 ml dose of t
mixed with 15 liters of wadr to make the K.O. solutiohikewise, 3 ml of the stockolutionwas

mixed with 7.5 liters of water to make ttaute anesthetic solution for use during thegary.

The knockout and anesthetic solutions were then added to the K.O. tub and tihesénbsicket

prior to surgeryNew solutiors were mixed after performing two or three fish surgeBegh

solutions were buffered witkodium bicarbonatat 10g NaHCO; per100ml to méch the

acidity of the streamAdditional conaiiness and trays held salifeant i septi c) and AN
(surgi@l scrub) solutions Nolvason was used to clean hands and tools prior and during the

surgical procedure (3®1 Nolvasonper literdistilled water). A tablespoon of table sals also

mixed in a shallow surgical tray keep the surgical tools clearhetools were first cleaned and

sterilized in the Nolvasoithen moved to the saline trayst before tk surgical procede. The

saline solutiortlearedthe Nolvason solution off the todis prevent transfer to tHei sbbdy s
cavitywhere it could be harmful.
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Figure 8. Portable surgical kit for implanting radio-tags in captured bull trout.

Fish to be implanted with radiiags were &pt inflow-through holding/recovery tubenade

from1 00 PV C pi-ipck holes dtillad troough the sii® allowin-andoutwater flow

The holes in theube were smoothesb that no sharp edges were pnésehe ends of the

holding tubeshad threaded caps to secure the fish and make sure that none were lost prior to
tagging. A rope was threaded through both ends of the tube so that it could be tethered from the
riverbank.

Only fish that appeared to Iobegood health and condition weselected to beadiotagged.

Initially, selectedish were immesed in the K.O. solutioantil anesthetizedypically 10-12

minutes). It was then measured (fork and total length) and weighed. The fish was weighed in a
knotless bag with an electronic scale. Approximately one squatieneter of fin tissue was

taken and placed in an individually marked vial of 100% ethanol for future DNA analysis.

The fish was considered completely anesthetized after it made seygdagulps followed by a

much shallower rhythmic opercula movemekhockout time for individual fish varied

depending on fish size, water andtaimperature, and water quality (i.e., pH and turbidity). The

fish was removed from the K.@olution and ced on its back.e. ventral surface upn the

surgi cal A Wiute anesthatigdiutionwad them administeredtothefisls gi | | s vi .
plastic turkey basterBoth opercula were opened and wetted to taairgill integrity (wetness).

The ircision area was disinfected with jelled Betadine topical antiseptic and then wiped clean
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and dried with cotton swabdJsing a curved #12 stainless steel scalpeldact incision

(depending on fish and tag size) was made on thdingdf the ventral srface, anterior of the

ventral fins (pelvic girdle) and approximately-% of the distance between the ventral fins and

the pectoral fins. The skin was pinched gent
scored with the blade. eSeral cuttingpasses wermade until the abdominal wall was breached.

Once the outer skin and scales were cut, 1x2 tooth tissue forceps were used to pull the skin up

and away from the internal organs to minimize risk of organ puncture and ensuing peritonitis.

The indsion was made slightly larger than the tag to allow it to pass through the abdominal wall
without tearing, yet leasa small opening for closur€he fish was visually assessed through

this incision to determine its sex.

Duringsurgerieearlyinthestudy t he surgeondés finger was 1 nsel
the hollov catheter needle for the raeimgantenna insertion, but this was too invasive and had

greater potential for puncturing internal orgagspeciallyon smalleriresidend fish (10-15

inchestotal length). V¢ soondevisedac opper tube we w®gulldteecattfet he st
needler at her t han t.Ahe stingerwgsereed td satch ihexcgreerkedle that

was inserted into it for threading the radio transmétegenna through the abdomimaall of the

fish. The stingewas beveled on one end and smoothed so there were no sharp edges (see Figure

7). After the incision was made, ttlstinger was inserted into the incision towards the rear flank
ofthefishfollavi ng t he i nside surface of the abdomina
finger was used in previous surgeries (Figure 9). shiaepcathetemneedle was then inserted

into the stingeand pushed through the body wall of the fish fittwa inside adpcent to the

pelvic girdle and midway between the ventral surface amdatieral line. Then the stinger was

removed from the incision and the radiém antenna leagtasthreaded through the catheter to

the outside of the fisiThe catheter was then pudleut through the body wall of the fish and off

of the antenna lead. This allowed the tag to be inserted thru the incision and seated in the body
cavity by gently pulling on the antenna | ead
worked so welthat it was ued in all subsequent surgerfes large and small fish. This new

procedural modification allowed for smaller incisions, speede@cgveries and allowed the

radiot ag body to be placed further thaioclsionigeysi de t
which also helped to redutiee tagshedding problem.

Aftertheradiet ag was seated in the fishodés body cavit
placed evenly along the incision (Figure 10). Suture knots were done wif2an8gp, where

the suture material was wrapped three times around the forceps and pulled tight, then two wraps
and finally two last wraps. An FE3/8 24mm surgical needle was used for suturing. Tools and

suture material were continually rinsed in saline sofut After trimming the knots of excess

suture material and thorghly drying the area with cotton swabs ivet bondo surgi c
appliedto the suture site and dried by blowing on it. During this later, 8tepanesthesiologist

switched to fresh water to begin reviving the fish. The fish and surgical trough was then removed
from the bucket (stand) and placed in the river for a minute or two while the sutures were kept

just out of the water, allowing the fist recover whi the surgical glueould finish drying. The

additional time and ca taken in drying the glue proved worthwhateen several fish wer

recaptured several weeks pssrgery and the glugas stil in place. After the surgical glue

dried,the fish was transferred to the recovery/holding tube where it could fully recover for

another 20 minutes or more before being releaged nearby pool
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Figure 9. Bulltroutradio-t ag i mpl ant s ur ger wclitatindgicdthetemger 0 i n
needléradio-tag antennae insertionthrough the body cavity (note needle protruding from

body above right ventral fin). Fishisonthesu gi c a |l AVO trough i@and ane:
being applied to the gills

Figure 10. Radio-tagged bull trout showing sutured incision and external antenna.
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Archival Tags

Although archival temperature tags were acquired from Lotek Engineering, we did not use any
during this study. The tags, which caeord depth and temperature every hour for up to several
years, are externally attached to the fish. They are approximately one inchlogifoneh by
onequarter inch thick with holes at both ends for attachment (Figure 11). Our initial goal was to
atach a few archival tags to radiagged bull trout and then recapture the fishyiears later and

then download the archived armation. However, since previostidies had not had much
succes&eeping theetags externally anchored to the fisiriverine environmentéNeibauer J.

2003. per. com.), we did not use them in this study. We did use the archival tags in a later study
that involved monitoringdfluvial bull trout movemerstin Bumping Reservoir (Mizell and
Anderson2008). Inthatsudy, archival tags were surgical/l\
cavity with the radio tag. The archival tag was simply attached by sliding it onto the radio tag
antenna (thru the holes) and then binding it together. Fish were recaptured a yeahéater

they returned to spawn and the tag surgically removed to download the data.

ARG

Figure 11. Archival temperature tag (photo courtesy of Judy Neibauey

Radio-Tracking

Tagged fish were raditvacked byfixed station and mobile receiver/antennae units. Mobile
tracking was primarily condted weeklyby using a trucknounted and backpack receiver unit
(Figure 12). Backpack forays were oftequiged to locatéagged fish at adiding pool or river
mouth. Mobile tracking was occasionally supplemented withah¢fixed-wing aircraft)

surveys especially during periods of widespread fish distribution and/or intense migration
periods. Air tracking was accomplished with two different fixed wing aircraftaal®M7 at an
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air speed of 8.00mph, or a Super Cub PA18 (Figure 13) at 80mph. Both aircraft had tracking
antennas (AHO styl e) mdegreetargld. Dummg arsuriefse wi ng s
right side AHO ant enna exmadker o see tghysicalatealis i vel vy,
conjunction with obtaining the GPS coordinates. Prior to all mobile traekish@xed station

data downloadghe receiver unit batteries were charged anditiiechecked against a test

transmitter to make sutbereceiverwas functioning properly.

Five Lotek SRX receivers westrategically placed ditxed station monitoring sites in the study
area. Fixed stations were located at the mouth of the Tieton River (confluence with Naches
River), mouth of Rattlesnaker€ek (confluence with Naels River), the junctioof the
Bumping/Little Naches Rivers, the American Rivand at the confluence of the North and
Middle Fork Ahtanum Creeks (Figure 14). Receiver units were prowagdéde USFWS, the

USBR andWDFW. Two types offixed receiversvere used, the W and the W31. Themain
differencewas that the \AB1 could use different gain levels for different channels, which was
especially useful at mulantenna fixed station sites. Both receiver styles were-paiitj DSP
compatible and capable of monitoring aMHz bandwidth with a programmable range of 148
152MHz. The units were programmed to monitor tags at various burst rates used in the study
(i.e., burst ratesaried between-8 seconds). Because fdixed stdions were located in areas
without commercial AC powewe hadto supply our own power. Thesttions were powered

by twin 60watt Toshiba solar panels connected to a solar gauge/charger/converter system with
deep cycle DC marine battery backufhe Ameican River station utilized neaby AC power
source from a WDFWwned cabin This station was backed up with a deep cycle DC marine
batteryconverter system to em® continuous operation in the evenaafAC power failure.

Each fixed station receivencluding its power charger, converter and battery system was
housed in a watertight, camouflagadel equipmeniox that was chained or bolted to the base
of a large tree. Threelement Yagi antennas were used, eithedédile for mobile operation
(back-pack) or rigid polemounted antennas on tredig€d station sites). Three antennas were
mounted at each fixed station site and oriented in such a way as to monitor fish movement up or
downstream. Data was downloaded at least a weelrom fixed sation receiver units

directly onto a battery operated laptop computer (Figure 15). Each site was frequently tested
during data downloads to ensure that the stations were detecting andngeaydals emitted by
the radietags.

We coordinated our raditelemetry monitoring with other agencies (e.g., Yakama Nation and
USBR) conducting steelhead and salmon rdidioking projects. This was especially useful for
extending our coverage of tagged bull trout movements into lower river areas where we did not
have fixed station sites. The most useful of these stations was latditedower Naches River

at Cowiche Diversion Dam (RM 3.6Althoudh some bull trout ovewintered in the lower

Naches River, only a few were radicacked beyond this point into tiv@kima River.

A rigid, polemounted Yagi antennae mounted on a 4WD trkegufe 12) was used for
monitoring fish movement between fixed stations. During mobile tracthedGPS coordinates
of tagged fish were recorded along with a description of llysipal habitat. Coordinates were
later converted to a river mile location. By using fixed station and mobdé&l§ckpack, truck
& air) radiotracking informationwe were abléo generate an idepth understandingf each
individual f atterrs argl tilmng.v e me nt p
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Figure 12. Mobil radio-tracking along the Bumping River with truck-mounted three

element Yagi antenna.
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Figure 13. Flight tracking crew with Super Cub.
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Figure 15. Downloading Tieton/Naches station, Tieton/Naches solar panel.
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Snorkel Surveys

Snorkel surveys were occasionally conducteginpointfish location,afterdetermining general
location by radietracking, especially if a tagged fish heldsition for a long period time (e,g.
several weeks) without moving. These surveys were ulsefuérifying the status of tagged fish
(alive or deadand toretrieve a shed tagVhen pasible, we would retrieve radiags, unless

they wereburied in a logjam or in river gravel§uweys were not always practical or safe
especially during periodsf high flow and/or turbid conditions. Snorkel surveys were also
conductd to locate bull trout for hoekndline capture, habitat surveys and general
presence/absence. Presence/absence surveys were usually conducted at night. Two or three
surveyors wald move upstream, in parallel where possible, covering the center and the banks,
enumerating all fish encountered and estimating their size. If only one surveyor could move in a
reach at a time, the second surveyor would move up the same reach 10 laieutd3ata was
recorded onto wrist slates and transposed onto paper copy or immediately called to a bank side
observer and record keeper.

Spawning Surveys

Bull trout spawning ground (redd count) survey procedures were adopted from Shepard and
Graham (9283) andare consistent with those outlinbg Brown (1992).Surveyswere

conducted in established index aré@aseach population, which allows for yetaryear

comparisons and assessing ldagn trends. Two or more preliminasyrveyswere conducted
startingin late August to early September in the Naches/Ahtanum draiaageaslate

September in the upper YakimabbasinKeechelus an&achess Lake arep A finalsurvey
wasconducted aftemost adults left thepawningarea.Preliminary surveys proge trend
information for the brood yeawhich is useful in case the final survey is cancelled or rendered
ineffective due to inclemenveather and/or high turbulesiream flow Also, preliminary

surveys are important for tracking the spawning progresspecially in those areas with a
protracted spawning period (i.e., some redds at the start of the season may look old and even
indistinguishable by the third surveyhlence the value of tracking and marking redds

throughout the spawning perid8pawn iming varies among some populations in the basin.
Generally, final pass surveys are conducted in the Naches/Ahtanum drainage by late September
to early October and in the upper Yakima by late October to early November.

Spawnimg surveys consist @numeratingidefinited, fiprobabl® andfpossibl® redds, along
with numbers of adult bull trout observed. The following redd identification crieeiased for
evay redd survey:

(1) fDefinited: No doubt about it. The area is definitely cleaned apill @xcavated pocket)
andtail spill are recognizable. Adult bull trout may still be attending the $itat. normally in an
area scoured by stream hydraulics.

(2) fiProbablé: An area cleaned that may possibly be due to stream hydraulics, but d taitl an

spill are recognizablar an area that does not appear cléan has a definite pit artdil spill
(an Aol do redd).
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(3) fiPossiblé: A cleaned area of about the right size and app®e from a distance, but which
doesnot have a definite pit dail spill. This could be caused by stream hydraulics, by the
tentative digging of spawners (false or test dig), or by wading anglers, etc.

For final reports and trend analysis, only definite and probable srddscluded. Occasionally,
large (up to 5m x 10 m) multiple reddsareencountered in the fieldheresurveyoramayfind it
difficult to determine the exact numberinflividual redds at the sitén such instancg each
identifiable pit or pockeis countedas a segrate redd. In such aredgfinite and probableedds
will also have overlappintails pills.

During every grvey, each new redd is flaggeath the date, redd type, number of fish observed

and thesurveyor(s) initiad. Bright fluorescent o | or e d flaggingtapy is usudykised

for this purpose A foot long stripof flaggingis tied to a nearby overhanging bush, tree limb,

etc. Allinformationsr ecor ded i n the surveyoroés field not
or manager responsible for summarizing the redohttdataThis is done in a consistent survey

format that includes the surveyors name, stream name, section, date, water temperature, start and
end time, number of new & old (definite, probable & possible) redds, number of adtéicisiib

and juvenile bultrout observed and any other pertinent information the surveyor may observe

during the survey (e.g. carcasses, genetic sample, water clarity, conditions, etc.).

At the end okevery spawning seasptnec u r r e nt iy siramadzed addeatded to the
annual summary table that includes redd count data fpreallous yearsThe annual summary
table is then distributed to various federal, state, tribal and local resource management
authorities. Hard copies of all surveys for each year are stored\&iREV Regional Office in
Yakima. The data is copied and storeléctronically as well.

Habitat Surveys

A primaryobjective was to document overnter habitat, but we also conducted habitat surveys

in other areas where bull trout spent long periodswd#. This included evaluating temperature

and stream flow as it relates to influencing fish movement patterns. Foot surveys along stream
banks and snorkel surveys were used to verify primary habitat types (e.g., pool or riffle),

secondary habitat typés.g., scour pocket, edge pool) and cover types (e.g., woody debris,
overhanging vegetation, rock/boulder formations, substrate composition, undercut banks, water
depth and surface turbulence) and to identify temperature and/or stream flows that bull trout

were using. We did not speaiéilly measure spawning and oweintering habitat to the degree

of some studies (Nelson et al. 2004), but instead concentrated on characterizing the types of

habitat that bull trout frequented. We used and incorporatetingxsdream survey and water

guality data as much as possible (e.g., USFS stream habitat surveys, USBR flow data, and
Washington Dept. of Ecol(USDA/USBES1IHO2I 200@ bilSBRe mper a't
2005; WDOE, 2005)Available tools included our ugé archival temperature tags (see

previows section on Archival Tags),- it r eam t her mographs (data | ogc
(Forward Looking InfreRed), and TIR (Thermal InfrRed) flight data to collect temperature
information. A standardized form waised to record habitat data. We recordestriam

woody debris, substrate composition/size, and wetted stream reach according to the definitions in
Table 2.
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Table 2. Definitions used in recording instream woody debris, substrate composition and
wetted reach.

Woody Debris

Smalliaverage di ameter of 60 or | ess for i
Mediumi average diameterof62 060 f or i ts wetted width.
Largei average diameterge at er t han 120 for i1its wett e

Substrate Size
Sand= 1-6 mm, Gravel=7 mm- 5cm, Cobble= 5.1 cm- 40 cm, Boulder= 40.1cm and larger
Bedrock= solid rock bottom.

Wetted reach

Cascadé a series of small waterfalls over rocks.

Riffle T asection of thin, choppy water over sand, gravel or cobble.

Pooli a deep pool, with a slow water input at the head (as defined by Webster, a deep ple
river or stream. We used the term Apool
Additional pool typesre:

Cutbank Pool a pool formed by the erosion of an unstable bank (usually at the outside of
meander).

Flowing Pooli a deep pool or hole usually with a fast water input at the head, and a turbul
surface.

Glide Pooli a long, shallowpool with fairly laminar flow and a fairly consistent, uniform
bottom.

Impoundment Podl a manmade pool for water accumulation or storage.

Tail Outi a fast shallow riffle at the end of a pool or hole.

RESULTS
Radio-Tagged Bull Trout

A total of 96 fluvial bull trout were captured during the project and 71 were-tadged from
September 2003 thru Novemt#005. Table 3 summarizédse number of fish captured and
tagged at each location in the Naches and Ahtanum drainages:tv@&xyll troutwere radio
tagged in the Nachesainage and seven in tidtanum drainage. Only two fish were captured
and tagged at locations outside of the Naches/Ahtanum area, one at the Roza Dam fish
trap on theupperYakima River and the other from the pool at bizse of Kachess Dam on the
Kachess River (upper Yakima drainage). These lattefislvavere chance encounters, as few
bull trout are foundn the upper Yakima River matem or tributaries outside of the large
reservars. Of the62 bull trou radiotagged in the Naches drainage, 29 were capturedrious
holding pools in the magtem NacheRiver, 16 inthe Tieton River below Rimrock Rervoir
(Tieton Dam), seven in Rattlesnake Creek, three in the Bumping River, the American
River and five inUnion Creek (American River tributary). In thdtanum Creek drainage, four
were caught in the NortkRork and three in the Middle Fork

Detailed information on raditagged fish including identificationumber(tag code), sex, length,
weight, surgery (capte) location and the date of surgery is listedppendix 1 - Summary of
Radio-TaggedBull Trout. Generally, adulsized fish in good condition were tagged, although
a few of the smaller fish in the Naches drainage may have beedslib. The totalength (TL)

of the 29 fish (three males, four females, 22 unknown) tagged from the Naches River ranged
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from 350 to 650 mm (mean TL = 455 mm) and their weight ranged0@réno 4.65 |bs (mean

2.09 Ibs). The Tlof the 16 fish (four males, 11 females, one unknown) tagged from the Tieton
River ranged from 370 to 570 mm (mean TL = 458 mm) and their weight ranged from 1.25 to
4.3 Ibs (mearr 2.3 Ibs). The Tlof the seven fish (three males, four females) tagged from
Rattlesnake Creek ranged from 480 to 600 mm (mean TL = 509 mm) and their weight ranged
from 1.75 to 3.1 Ibs (mean =22Ibs). The TLof the three fisi{all unknown sex) from the

Table 3. A summary of bull trout captured and radio-tagged in the Naches & Ahtanum
drainages, 20022005.

Capture / Radio Tag Location (River Mile) Total Number Total Number
Captured Radio-Tagged
Naches drainage
Naches River various pools (RM 243.5) 18 18
Naches River pool belowWapatox Dam (RM 17 13 11
Tieton River- pool below Tieton Dam (RM 21.2 15 15
Tieton River- mainstem (RM 7) 1 1
Rattlesnake Creekweir trap (RM 7.9) 14 7
Bumping River- pools below dam (RM 17) 5 3
Bumping Rivemainstem (RM 0.7) 1 0
American River pool below Union Cr. (RM 11) 2 2
Union Creek weir trap (RMO0.1) 5 5
Crow Creek- weir trap (RMO0.2) 1 0
Total 75 62
Ahtanum drainage
N.F. AhtanumCreek- weir trap (RM (17.8) 6 4
M.F. Ahtanum Qeeki weir trap (RM 3) 13 3
Total 19 7
Upper Yakima River drainage
* Yakima River- Roza Dam fish trap (RM 128) 1 1
* KachessRiveri pool below dam (RM 1) 1 1
Total 2 2
Grand Total 96 71

*Captured outside of the Naches & Ahtanum
drainage.

Bumping River ranged from 395 to 435 mm (mean TL = 420 amd)their weight ranged from
1.05to 1.75 lbs (mean = 1.47 Ibg)he TL of the two fish (both males) from the American River
ranged from 490 to 575 mm (mean TL = 532 mm) and their weagigted fom 4.1 to 5.3 lbs
(mean= 4.7 Ibs). The Tlof the five fish (four males, one female) from Union Creek ranged
from 446 to 570 mm (mean = 514 mam)d their weight ranged from 1.75 to 3.5 Ibs. (mean = 2.7
Ibs). The TLof the seven fish (alinknown sex) from Ahtanum Creek ranged from 295 to 360
mm (mean TL = 325 mm) and their weight ranged fbéto 0.8 Ibs (mean .72 Ibs).
Clearly,residenttype bull trout in the Ahtanum drainage wereich smaller than migratory

fluvial fish found in the Naches Riventiutaries.
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Although, the inciénce of shed tags this study appeared to be low, it was difficult to

determine if a recovered tag was shed, due to complications involving surgery, predation, natural
mortality or a combination of factors. Due to the mextreme and variable conditions that

tagged bull trout are subjected to after being relebaekl into astream environment, it seems

likely that there would be a greater proportion of shed tags and a higher mortality factor for
tagged bull trout in the W than tagged rainbow trout a hatchery. Certainly, pespawned

bull trout that were tagged during the project were in a weaker physical condition and hence
more susceptible to stress, predation, etc. Although we found evidence of only six shieat tags

we could directly attribute to our surgeries, we did find additionaldagag the project, some

of which appeared to be associated with natural (spawning) and/or predator induced mortalities
that occurred months or year(s) after initial taggirggefgopendix 21 Daily Fish Tracking

Radio Telemetry Data). The six fish/tags that we attributed to saeg mortality were all from
postspawned fish that we had tagged and released early in the project. The tags and/or carcasses
were found soon afterdging. Most of the radietagged bull trout, regardless ohether they

were tagged as pespawned fish or not, survived for tracking throughout a good poofithe

project.

Radio-TaggedHatchery Rainbow Trout- Control Group

Before implantingadiotags into bull trout we practiced sizgl procedures by implanting tags

into 32 hatcheryeaedrainbow trout that were similar in bodizs to stream resideype bull

trout (TL256300mm)Thi s ficontrol groupo of FWalacmebow tr o
Hatchery for nine months (Sept 2003 to May 2004) for observation. The fish were monitored for
surgical recovery, incision healing, mortality, shed tags and disease problems. Necropsies were
performed on a few fish to assess the degree of lgemiound the incision area and to assess the
fishds gener al condition.

Although two fish shed their tags, there were no mortalities in the control group. Shed tags are
not uncommon and haveen observed by other researcl{@ifies et al. 2004; Summerélt and
Mosier 1984; Chisholm and Hubert 1985; Marty and Summerfét;1Baras and Westerloppe
1999; Jepsen edl. 2002; Bridger and Booth 2003The incision on onésh that shed its tag

was healed, bull the other fish had aabrasion at one of theutures where thedgavas

eventually expelled. Theuture although loose, was still present and appeared to have created a
hole in the tissue where the loose suture was rubbing. Otherwise, both fish appeared to be in
good health. Although the sutura® made of vicryl and are designed to be absorbed, they can
persist for long periods of time in celdater environments where the absorption time is slower.
Although physiological changes and healing appear to be most significant during tbie first
weeks after surgeryshedding has been observed as late as seven morahm@\, et al. 1998;
Jepseret al. 2002; Wagnegt al. 199).

Therewermo di sease problems noted in any of the i
necropsies ttaverecond ct ed, weelbbsealvedndéa&apsul ati ono of
totally encapsulated in tissue). Figure 16wgh a radietagged hatchery rainbow trowith a

sutured incision. The incision is healjimut thesuture material has proded some abrasian

the skin and body wallAs the abrasion continuyascauses &oleto enlarge in the body walll

and potentially allowshe taggobes hed fr om t he f Figuredd. Flgwedl cavi t
shows aontrol fish with an unhealed scar from a relyested tag. Although shed tags

occurred in two of our control fish, it was not the norm. In most fish the incision healed within a

few weeks and the suture material fell away without causing rdajoage. Figure 19 shows a
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radiotagged fish with a headl incision where the scar is barely noticeable. Tlhewess

completely healed within six weeksid appeared to be in excellent condition. The knowledge
gained by practicing our tagging methods on hatcrenpbowtrout and by monitoring those fish
over time in the hatchery gave us confidence that are methods were sound and applicable for
implanting radio tags into bull trout.

Figure 16. Radio-tagged rainbow trout from control group showing sutured incision area.
Note antenna lead projecting from side of fish above ventral fins.

Figure 17. Rainbow trout from control group with tag beginning to extrude through
suture hole created by abrasion of the sutuieat the incision. Sutures have fallen away.
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Figure 18. Rainbow trout from the control group with an unhealed scar from a recently
shed tag. Fish was in good condition other than this healing wound.

Figure 19. Radiotagged rainbow trout from the control group with completely healed
scar. Note the antenna lead projecting from the side of the fish above the ventral fins.
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Fish Movement Patterns
Naches & AhtanumCreek Drainags

This sectioraddressesne of our primary objectivesto document the timing and spatial extent
of migration and spawning activitf adult fluvial and residenbull trout We focused on
determiningthe pre- and postspawn movemergatternsandthelocaion of thespawningand
overwintering areasWe alsoevaluatedull troutmovementand spawning as it relates to
temperature and stream flovidditional information or24-hour movement patterrasd fish
growth is presented near thed of this section.

After initial tagging and release, most bull trout moved downstream for a distance of a few
hundred yards to sevea | mi | e go;p oiornl oOaf Mayemad behavior. Sonfish

would hold in an area for a period of a few weeka tew months.This holding period was

likely related to several factors including trauma associated with the surgery and subsequent
healing, seasonal movement patterns, high flows, etc. Other studies have reported similar
downstram movement and holdirgehavior(Mendel etal., 2003). It is believed that radio
tagging does not adver sel yKoadfafidehorstad,t200&) orf i s ho s
gonadal developmefiiartin et al. 1995. However, it does seepfausible that the combined
sideeffects of deep anesthesia and surgery re@uiegovery and reorientation period that may
vary for each fish. It also seems likely that there is moresstitssociated with tagging post
spawned bull troytas opposed to fish tagged well before or wellrafte spawning period. We
documented six mortalities early in the project that were probably the result-of post
spawn/surgical stresdost of the tagged, pospawned bull trout eventually moved
downstream to holding pools in the Naches River pridihéconset of winter.

Fish movement patterns were intensively monitored from September 2003 through December
2006 (sed\ppendix 27 Daily Fish Tracking Radio Telemetry Data). Monitoring began with

the capture and tagging of pestawned bull trout frorweir traps in Rattlesnake and Union

Creeks during September 2003. Efforts were made to trap bull trout near the mouth of Crow
Creek in te Little Naches drainagéut were unsuccessful déspseveral months of trap

operation Thiswaslikely due to thdow abundance of bull trout in Crow Creek, as well as

potentid early prespawn and late poespawn migration, which make it difficult to trap fish at

the mouth. The more remote nature of Crow Creek also complicates collection efforts compared
to other Nahes River tributaries.

After initial efforts at trapping/tagging poespawned bull trout from the smaller spawning
tributaries (i.e., Union, Rattlesnake and Crow Creeks)shifted to capturing fish usitgok-
andline in the large, deep pools ofdhmairstem Naches River arnid the larger tributary streams
(e.g. Tieton R.).We continued to capture and tag bull trout in this manner throughout 2004 and
2005 in the Naches, Tieton, BumpirmmpdAmerican Rivers and in the Ahtanum Creekinlage

(see Take 3). Weirtraps were also used to capture bull trout in the Ahtanum drainage.- Radio
tracking commenced immediately after fish were tagged and relelsted tracking was

conducted usingiobile units (vehicle and foot), but aerial flight surveys vadse conducted
periodically.

Fixed station receiver monitoring sites were established in late 2003 and early 2004 to help keep
track of tagged bull trout in magtem and tributary streams (see Figure 14 and MethRddio
Tracking) Records of fish tr&ed atfixed station receiver stations in 26@805 are listed in
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Appendix 3 - Diel Movement of Bull Trout at Fixed Stations The statiom ecor ded t he f
code numberand the date/time it passeBixed stations helped focus mobile tracking efforts

more efficiently and provided information on diel movement patterns. As shown in the fixed

station data il\ppendix 3 most bull trout movement occurred during the low light periods of

dawn, dusk andtanight. We also verified low lightight movement pagtrs during mobile
tracking. Tdhaey & eirnm tihmeu | fApperaid 3 vgas wsediwben fish leeld | e (

in front of the station for an extended periddime. A more extensive radiwacking record

that includes both mobile and fixed sbatdata for each fish is found Appendix 27 Daily

Fish Tracking Radio Telemetry Data.

The Tieton, Rattlesnake and mping telemetry stationgigure 14) were important for

recording bull trout movement into or outtabutary streams and for recondi the movement of
tagged fish up and down the mainstem Naches RiVeystations recorded early sprirgfimmer
upstream movement of foraging and-spawn bull trout as well as recording downstream
movement of ovewintering fish into the mastem NacheRiver. The American River

telemetry station, which was located the furthestngam (i.e. highest in the basin), was
important for recordinghe movenent of adults to/fronthe spawning grounds in that river
system. It reflects the timing for the AmearicRiver, Union Creek and Kettle Creek spawning
group. The 2003merican Rfixed station data was not reded in full due to a power outage

at the cabin where the telemetry station was located, but fish were tracked by mobile units
(vehicle/foot) once aveek, providing a clear picture of timing and movement.-speavner
movement at the American River station was fairly quick past the station, witshnadlidng

near the station for multiple days like other fixadtions. This may be because the giatwas
located 0.4 miles upstream of the confluence with the Bumping River in an area with poor
holding habitat (i.e.absence ofleep pools). Other fixed stations were located at or very close to
tributary confluences where fish were more likely to Hmfbre migrating upstreanGenerally,
we noted upstream movementpoé-spawnfish in the lower to mid reaches of the Naches River
beginning in late Mayo early Julyand downstream movement of pegtawners from October
through December. Pespawnedith settled into their ovewinter locations in the mid to lower
Naches River by December. We noted very little activity at the Ahtanum fixed station, which
was located at the confluence of the Middle and North Forks. This was probably a result of both
the low number of fish that were tagged in the Ahtanum drainage (only 7 fish), as well as the
resident natw of the population.

We produced Gl®ased Ar¥iew maps of the drainage that showed monthly fish locations for
each population or group of fishatwere tagged from a particular stre@eeAppendix 4ae

i Maps with Monthly Population Track Locationsfor each Population, 20032005.

Tagged fish were also portey in two composite maps (2004 £&@D5), which showed fish
locations during the spawrg period (Figur€0) and during the ovewintering period Figure

21)in the Naches and Ahtanum drainages. The-owetering area essentially comprisi
entiremainstenNaches River, which serves as the prinfanaging,migrationand
overwintering(FMO) habitatfor bull trout populations in the Naches drainage. Foraging and
migration habitat extends upstream into the terminal spawning areas (tributary streams) as well.
Figure20 showsthe spawning index areas (magenta galothe Naches and Ahtam drainages
and the locations of 39 radtagged bull trout during the September spawning period in 2004
and 2005. Radiagged fish that were originally tagged in a spawning tributary in September
2003 (e.g., Union Creek, Rattle&eaCreek) or taggecdhimainstem Naches RivdfMO habitat

during the winterand thersubsequently tracked back to a spawning tributary in September of
the following year, were given a unique color code for that population or stream. For example,
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blue and green represented Armaerican River/Union Creek population; red was for the
Rattlesnake population; purple was the Tieton River group; yellow and tan répretdes
Ahtanum population (North Fork & Middle Fork, respectivelyikewise, Figur€1shows the
locations of 34 rdio-tagged bull trout during the overintering period (NovembéMarch) of
2004 and 2005, also colopded by population or stream.

Yakima Bull Trout Radio Telemetry Study
Multi -Year Multi -Population Spawn Positioning
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Figure 20. Locations of radio-tagged bull trout during the September spawning period in
2004 and 2005 in the Naches and Ahtanum drainages.

We used information derived from DNA tissugadysis to confirm populatiorstream
assignments for raditagged fish(seeAppendix 77 Genetics Sample Locations and

Population Assignments; also noted il\ppendix 271 Daily Fish Tracking Radio Telemetry
Data. A detailed analysis of the genetics for bull trout populations in the Yakima basin can be
found in the following reportddawkins and Von Bargen 2006, 2003%mall et al. 2009. In both
the Ahtanum and the Naches drainages, bull trout stayed true todtedispawning areas. We
did not observe any straying between populations or streginshe exception of a couple of
adfluvial fish transported from the Tieton pool to the Naches River (will be discussed below).
Thefour fish( f i s h # 6 and 24lthat ware@ initiallyy Baclietagged in the Tieton River
below the dam at Rimrock Reservoir stayed in the area near the dam. id hey pawn in the
Tieton or migrate to an area outside the Tieton to sp@anetic analysisonfirmedthese fish
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Yakima Bull Trout Radio Telemetry Study
Multi -Year Multi -Population Overwinter Positioning
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Figure 21. Locations of radio-tagged bull trout during the over-wintering period (Nov. i
Mar.) in 2004 and 2005 in the Naches and Ahtanum drainages.

originated from adfluvial populations above the dam (3 from Indian Creek and 1 from S.F.
Tieton River) and were olowsly entrained past the dam and into the Tieton River during
irrigation water releases. Since there are sio fiiassage facilitiethese tagged fistould not
return to the reservoir amdmaned in the large stilling pool at th@seof Tieton Dam

Another,larger group of bull trout (12dults) were captured and radagged from this pool in
November 200%seeMizell and Anderson, 2008 They werdransported downstream and
released into the Naches Rilalow the Wapatox Irrigation Diversiorisenetic analysis of
these fish revealed a mixed population, veélven of them being from above the reservoir
(Indian 4 N.F. Tieton 2, S.F. Tieton 1) and five were from Naches fluvial populations
(Rattlesnake 3, American/Union 2As expected, mvement ptternsfor thetransported group
were a bit different than tHeur fish thatwere previously tagged and releagethe TietonDam
stilling pool. Of the transported fish;ne of theaduls wasgeneticallyassignedo the N.F.
Tieton(Fish #110)but migrated toupper Rattlenake Creek during the spawning petiadhile
another fishgeneticallyassignedo Indian Creek (Fish # 12Inigrated to the upper American
River during the spawning period. Whether these two adfluvial fish actually spawned with
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fluvial fish from a differentpopulationis unknown. However, the fact that these two fish made
the journey to other spawning groundsaeworthy.One of the transported adfluvial fish did
migrate back to th&ieton Damstilling pool for a period of timéFish #119 and wagyenetically
assignedo the S.F TietomRiver population Only one of the five fluvial fish that weeansported
migrated back toits natal stream during the spawning per{gcsh #114 to the American River).
The otherightfish stayel in the Naches River near the Wapatox Diversion or mosid
distanceupstream or dowstream. Within 8.0 months wdrad collected five of the radtags
from these fiston the river bed Whether the tags were naturally shed or the fish died from
stress associated with the tag implant or other mortality factors is unknown. Additional details
about the movements of these 12 Tidb@m stillingpool fish were providedh an earlier report
(Mizell and Anderson, 2008

A more detailed discussion of imiilual population movement patterns are listed bel&&fer
to Figures 20 and 21 and for additional informationAgeendix 4a-e. Maps with Monthly
Population Track Locations for each Population, 200322005

American RiverUnion Creek

The UnionCreekportable wektrap was operatei capture posspawned bull trout from
September 122, 2003. It was removed after surveys indicated that no more adult bull trout
were observed in the spawning area. Five fish were captured and tagged; four males and one
female. No other fish were caught at this trap. Two of the five were tracked back to the
spawnirg grounds in subsequent yearsaio others were mortalities or shed their ratigs

shortly aftettagging and a fifth stayed in the Naches River and digpatvn. Genetic analysis

of all five indicated they were all from the same American/Union Creek spawning population.
During 2004 and 2005 there were 29 additional toauit captured and tagged by wintagling

in themainstemNaches River. Genetic agals revealed that 21 of these were from the
American/Union Creek population group, seven were from the Rattlesnake group and one was
from Crow Creek. Four of these were subsequently tracked back to Union Queekgtotal

of nine tagged fish from Uan Creek) and three to the American River. DNA analysis revealed
these fish originated from the American River systelhost of these fish were tracked back to

the American River system to spawn, while a few did not spawn, but stayerhiainstem

Nades River. As is the case with other bull trout populations, adults do not spawn every year,
but may exhibit alternate year spawning

The American, Union, Kettle (A/U/K) group lees the middiéNachesRiver FMO habitag little
sooner(late Mayi earlyJune)than the Rattlesnake group of fish, but moves slower upstream.
After the A/U/K group movesupstreaninto the Bumping River (June and Juiy)d the

American River (July to early Augustyaiting time in pools becomes short&y mid to late
Augustthey are in their primary staging pools below Union and Kettle Crelkisough we did

not tag any fish from Kettle Creek, we obserag@éwbull trout holding in the American River
below KettleCr. prior to the spawning period. The A/Ufifoup of prespawners leavethe

holding (staging) pools in the American River as a fairly cohesive group in late August to enter
the spawning ground€Xrimary spawning occurs in earlyrnad-September

Not all tagged fish from the A/U/K population spawned ewargr. Norspawnerghat dd not
make thaupstream spawning migration into the Amerié&wer remairedin the largemainstem
Naches RiverJames (2002) found that the percentage of fish that spawn on an annual basis
two other Yakimabasin(Rimrock Lale) populationsvaried from 61.5% (S.F. Tieton River) to
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77% (Indian Creek)The percentage of annual repeat spawners in Trestle Creek (tributary to
Lake Pend Oreille, ID.) varied from 83 to 93@owns et.al. 2006)Both annual and alternate
year spawningccurs in other systems as well (Fraley and Shepard Pg&9,1992), but studies
guantifying the relative proportions are limiteRegardlessf spawning frequengyoy mid-
September, most spawning in the American system is complete and post spaweegsiicidy
downstream to larger pools imainstenriver areas of the American, Bumping and Naches
rivers They will continue to drop further downstream into the large pools of the Naches River
as more severe winter conditions setAndetailedmonthto-month apictionof the movement

for the A/U/K population groups provided in Appendixdand the dailyadio tracking

information for each fish is given in Appendix

As shown in Figure @ a large group of raditagged fish spawned in the upgenerican

River/ Uni on Cr eek a whkchisélnbown spavdingaredl@vaveriskg # 0 s )
tagged fish identified from the A/ U/ K popul at

68, 69, 70, 74, 80xircled in red (Figure 20)Thesenonspawners stayed in the mid to lower
NachesRiverFour addi tional A/ U/ K fish (fish #06s
American River approximately fivplus miles downstream of the known spawning area. A

survey of the area did not show anywping activity. It is quite possible that these fish moved
further upstream, spawned with the others and left before we could record their presence on the
spawning grounds. As spawning in the American Rikgmion Creek area occurs very quickly
(7-14 days), fish could be easily missed. Fish ##dich was recorded in the Lost Creek Village
area on the upper Naches Riwagll below the spawning area, was likely a shed tag or mortality

as we did not record any further movement from this tag number.

The American/Union/Kettle population generally owginters from late October through March,
becoming more active with the higher stream flows that occur during April and Meey
Union/American fish also show a progressivvgard movement from their overintering area,
but unlike the Rattlesnake fish this movement is mostly upstream. They arrive at a medium
sized pool below the confluence of the American River and Union Creek in late August, where a
largeportion of the population congregates to waitdpawning to begirfhe Union Creek fish
move into Union Creek as a fairly cohesive group in early Septembge the American River
spawners exhibit a more staggered upward movement into their spawning area. The Union
Creek fish spawn quickly with theajority of the spawners moving out within 10 days to two
weeks, and most spawning is finishednbig-September The AmericarRiverfish spawn in a
much more spread out area and slomigrateback downstream to their ovesintering areas

Rattlesnake Créde

The Rattlesnake Creek portable wieap was setup to capture pagiawned bull trout from
September 18 to October 28, 2003. The trap was located in the upper portion of the drainage
above the N.F. Rattlesnake Creek, but well below the spawning are&af keas removed

when high water threatened its integrity. Seven bull trout were tagged at this trap, three males
and four females. Seven more bull trout were captured and released, but not tagged due to their
small size or poor condition. From 2008 there were seven more bull trout captured and

tagged by angling in th@ainstenNaches River that were subsequently tracked back to
Rattlesnake Creek (six in 2004 and one in 2005) for a total of fourteen tagged fish from the
Rattlesnake population.
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TheRattlesnake population moves into tireekin late June anduly, and is on or just below

the spawning ground hyid-August, where they hold until September when they move onto the
spawning groun@seer e d t Fggre 20 The Rattlesnake populatidends to stay in the

lower mainstenmNaches Rivelonger than the American/Union/Kettle (A/U/K) group, asytbe

not have as faio migratebefore entering their natal tributaralthough we did not record any
nortspawners in the Rattlesnake populatibiere were fewer tagged fish in this group compared
to the American/Union population.

The Rattlesnakpopulation ovemwinters in a caningled group consisting of the Rattlesnake,
American River, and Union Creek figbee Figure 21)The Rattlesnake popuian reaches their
overwintering area by the end of October and stays theremidiApril. During the over
wintering period, the Rattlesnake fish tend to stay within a very short distance of their chosen
habitat. Theyexhibited both nocturnal and dagtit forage movements during close tracking and
snorkel observationThe fish begin to mve in and out of thewmverwinter territoryto a greater
extent by April and May, similar to other bull trout in tm@ainstenNaches River This

increased movemeand activity cancides with increased flows frothe melting snow pack.

The population moves from the Naclitigerinto Rattlesnake Creel the end of June (pre

spawn movement). Some fish will arrive near the spawning grounds by late July, but the bulk
the population arrives at or justlbw the spawning ground by milugust where they hold

until spawning irearly to midSeptembe(see Figure 20)Spawninggenerally lasts about 2

weeks after which they move slowly back downstream. By the end ob&dhey are

beginning to settle into their ovarintering areagFigure 21). There have been several fish from
this population that have not spawned consisterlfhough alternate year spawning is

common, somésh may not spawn for a couple of yeaMonthly movement patterns for the
Rattlesnakgpopulationis shown in Appendix 4 anddaily radio tracking information for each

fish is given in Appendix 2.

Tieton River

Two bull trout were captured and tagged by hewidline angling in the largstilling pool

below Tieton Dam (Rimrock Reservoir) on October 29, 2003. Two more bull trout were caught
and tagged duringlday 10-11, 2004 survey. One fish was caught from the pool and one in the
mainstemTieton River. Additionally, twelve adult bultrout were captured and tagged from the
TietonDam stillingpool on November 134, 2005during a fish salvage effotthat occurred

prior to the installation dfiydroelectric turbines in the danm total, 37 bull trout were salvaged

and 12 wereadio-tagged All 37 fish were transported downstream asi@ased ito the Naches
River below the Wapatox Irrigation Diversi¢see earlier discussion, page 36; alseMizell

and Anderson, 2008).

The original fourbull trout that were taggkin the TietorRiver below Tieton @mwere
monitored over the course of a couple yeprsi(r p | ein Figurg 20Ai6d21)With the
exception of a few short and brief forays out of the pool intarthimstenilieton River, none of
these fish moved much throughout tiedy period(see Appendix 4e)As previously noted
(page 35), genetic analysis confirmed these fish originatedddfiuvial populations above the
dam (3 from Indian Creek and 1 from S.F. Tieton River) and were obviously enttiaiaadh
the danoutletand into the Tieton River duringigation water releases. Ase fish could not
migrate back upstream into the reseryvttiey remaied in thedeepstilling poolwhich provides
idealforaging habitafor sulbadult and adult bull trout because thousasfdsmall kokanee are
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entrained out of the reservoir each yeane quality of théhabitatand abundant forage prey

explains why the state record bull trout (22.5 Ibs.) was caught by an angler in the Tieton Dam
stilling pool in April 1961.Two of these taged bull trout were captured during the fish salvage.
Additional discussion about their size and growth will be provided later in the report (see section
on condition and growth, fish tag #06s 21 and

Crow Creek

A weir trap was placed in lower Crow &&k (a tributary of the Little Nach&iver)to capture

bull trout from September 10 to October 28, 2003 and again during the same time period in
2004. Only one juvenile bull trout (25 cm) was caught. A DNA tissue sample was taken and the
fish was releasd. The trap was removed both years due to high water and debris problems
during the fall period. A hockndline angling andsnorkel survey was conducted on July 20

21, 2005 in a remote area of upper Crow Creek in an effort to capture and tag addtibull
Although fortytwo bull trout were observed, most were juvenile fish180 mm) and too small

to radiotag. Three bull trout over 300 mm were observed,dnuld not be captured by hook

andline or by snorkel and net.

One fish encounterethgged and released in tNaches River idanuary2004waslaterfound

on the spawning ground {Drow Creek in Septemb&004 (Fish #26green tay Fig. 20 and

Fig. 21, see Appendix 4c This fish wasalsogeneticallyassignedo the Crow Creek populan.
Thus there is some proof of movemdrim the Naches River to Crow Creeldnfortunately,

the adult population in CroWreek appears to be quite small and we could not capture and tag
any additional fish from this population.

Ahtanum Creek

Project focus shifted from the Nachbasinto the AhtanunCreekdrainage in the late summer of
2004with a goal of radidagging 15 fish, five from each fork (i.e., North, Middle & South
Forks). As most adult spawsen the Ahtanum basin weigh less thanlbss, they required
smaller tagsl(otek micro tags, NT5-2).

The first tagged fish from the N.F. Aimam (# 45) was captured by heakdline atSnow

Cabin Campground on May 18, 2004. The fish subsequently disappeared, but was recaptured in
a weir trg on July 19, 2004 in the same area. The original radio tag had failee surgically
removed and replaced it with a new tag egldasedhe fish. The old surgery scar was clean and
healed although there was some pitting where two of the suturestllarethe tissue. The scar
tissue was tough and leathery and the tag was encapsulated in the tissue of the fish. As it became
too difficult and time cosuming to capture fish by ho@ndline, we set weir traps to capture

and tag six more fish, thresm the Middle Fork and three on the North Fork. No fish were

captured in the South Fork Ahtanum. Tissue samples for DNA analysis were taken from 10
more bull trout that were captured in the Middle Fork and two more from the North Fork. In all,
there wee 19 bull trout captured in the Ahtanum drainage; 13 on the North Fork and six on the
Middle Fork. Only one fish (#48) moved downstream past the AhtaGueekfixed telemetry

station site at the junction of themMand MF on the night of October 9, 2004.

All the Ahtanum basin fislvere smallefiresidend fish which do nomigrate the longer
distances typical of the larger rividftuvialo life history. The Ahtanum raditagged fish mostly
stayed neatheir natal spawningreas yearound, although one fish tagged in the Mnfeved
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downstream below the confluence with the Ndi#ring the wintefsee Fig. 20 an#ig. 21, tan

& brown tag# 6. During spawning surveyis the Ahtanunbasinin the fall of 2004, a larger

1718 0 (-2bs)? 5bul | trout was obser veimShlnechCra s mal |
approximately 50 feet above the Shelln€rkek /N.F. Ahtanum confluencd hisfish was

larger than anyull trout observed in the Ahtanubasinduring any previas spawnesurveys.

We believe this fish may have been one of the larger fluvial fish froiNadlcaes system that

moved into the Ahtanurbasin Improvement irstream flows in the lower Ahtanu@r. during

the summer has occurred and this may have alldkggbotential stray to migrate onto the

Ahtanum spawning grounds.

Radictagged fish in both the Middle and North Forks began to move out of the spawning area in
November, but movement was minor compared to other fish in the basin. Fish # 48 from the
Middle Fork moved to an area just below the North/Middle Fork confluence where it stayed for
about two months, never moving more than about 300 yards. It finally moved about 2 miles
further downstream in February 2005. It remained im#we location untiearly to midApril at
which time a heavy rain, high flow event triggered upstream movement. This fish was the only
tagged fish to ever move below the North/Middle Fork confluence. Two of the tagged fish, one
from each fork moved down to the lower endtddir respective spawning arebst moved no
further downstream Two tags lost battery power in early June 2005, with the remaining four
turning off at the end of June 2005. Additional efforts to capture and tag more bull trout,
particularly in the S.FAhtanum were unsuccessful becausevefy low abundance of adult
spawnersThefixed trackingstation was subsequently pulled on Julf},12005. A month-by-

month movement history for all tagged fish can be found in Appemtix 4

Upper Yakima River

Only two bull trout were captured and radagged in the upper Yakima River drainage outside

of the Nache®asin One fish was captured and tagged afidfeladdertrap at Roza Dam in

May 2004 and té other fish was caught by heakdline from the lagestilling pool below

Kachess Dam on February 1, 2005. Despite repeated attempts to capture additibgal fish
anglingin the upper Yakim&iver, no kull trout were encountered.h&re appears to be few bull

trout in the upper Yakima system relativehe size of the drainagkencewe decided to

concentrate our efforts on capturing and tagging bull trout in the Naches and Ahtanum drainages.

The tagged fisliFish #46)from Roza Dam was not found during mobile (ground based and

aerial) tracking effortsespite repeated attempts to locate the fish. It is possible an angler caught
the fish and/or the tag malfunctioned. The area does experience heavy fishing pressure and tags
do occasionally fail. DNA tissue analysis revealed that the fish originatedHeoirieton group

of fish (i.e., geneticallyassignedo Indian Geek). This fish hatleenentrained througfiieton

Dam and then moved downstream in the Tieton and Naches Rivers and then moved up the
Yakima River where it was captured in the trap at Roaan.

The Kachess Riish (Fish #75)was a gravid female with a large egg skein still intddtis fish
was geneticallyassignedo the Gold Creekpawningpopulationthat residesn Keechelus
Reservoir. It was entrained through Keechelus Daoved downstream into Easton Lake and
then migratedipstreamn the lower Kachess Ro the stilling pool at the base of Kachess Dam
where we captured and tagged ite\did not reord any subsequent movementtus fish and
believe it may have shdtetag or died.The tag was never recovered.
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Fish MovementPatternsduring 24- Hour Monitoring Period

Themovement patterns difze adult bull trout were monitored over a-Bdur period orpril 5™
and6™, 2006 This wasconducted taletermine th@rimarymovement or activity perioge.g.,
night vs. day, etc.)Table 4 shows wher@nd wherthesefish wereoriginally tagged their
assigned populatigand the location whettbey werefreacquired for 24-hour tracking

purposes All five were capturedtaggel and locatedh the Naches River

Fish #81wasoriginally tagged belowhe Wapatox Diversion DanfRM 17) on 4/19/05%and was
reacquired for 2qhourmonitoringatthe Lost Creek BridgéRM 38.7) on 4/5/06 This fish had
been previously tracked the American River/Union Creek spawning areawadgenetically
assigned tohatpopulation.

Fish #78wasoriginally tagged at the USFS Chinook P&#erk CentePool (RM 36) on
4/19/05 and wareacquired for 2our monitoring at the same location4#%/06. This fish had
also been previously trackedttee American Rivétnion Creekspawning areand was
geneticallyassigned to that population.

Fish #82wasoriginally taggedbelowWapatox Diversion DarfRM 17) on 4/19/05 and was

reacquired for 2our monitoring at th&JSFS Chinook Pa3#/ork CenterPool (RM 36) on
4/5/06. Radiotracking and genetic stock identification assigned this fisthédrattlesnake

Creek population.

Fish #67wasoriginally taggedat theJeffersorPool (RM 37.5 on 12/904 and waseacquired
for 24-hour monitoring at th®ed BridgePool (RM 24) on 4/5/06. Radiotracking andgenetic
stock identification assigned this fishttee American River/Union Creek population.

Fish#73wasoriginally tagged at the Pine Cliffs Pa&M 35.7) on 129/04 and was reacquired
for 24-hour monitoring at theame locatiomn 4/5/06. Radiotracking and genetic stock
identification assigned this fish to the American River/Union Creek population.

Table 4. Tagged bulltrout monitored for 24-hour period.

Fish # Originally Tagged Reacquired 24 hours Population
81 Wapatox Diversion Dam on 4/19/05 Lost Creek Bridge American/Union
78 Work Center Pool on 4/19/05 Work Center Pool American/Union
82 Wapatox Diversion Dam on 4/19/05 Work Center Pool Rattlesnake
67 Jefferson Pool on 12/9/04 Red Bridge Pool American/Union
73 Pine Cliffs Pool on 1/13/05 Pine Cliffs Pool American/Union

Twenty-four hourmonitoring began oA/5/06 at 060@&nd was completed on 4/6/@60600.

Hourly trackng was accomplished by using mobile Lotek recaivkandheld ¥giantennasnd

Garmin GPS nits (see MethodSection). We also found it useful to note fish locations in the
field by hanging distinctively colored ribbsmon the bank next to the fisfThis facilitated
acquisitiontime duringhourly pasesand allowed us to mosfficiently keep track oindividual
fish, especially if they did not move very faetween tracksWe usedthé s i gn al
meter on the Lotekeceiverunit andmanipulated the gain to provid&cking resolution down to
a few feet. GPS resolutiamas generally within 15 feet.
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24 Hour Fish Movement
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Figure 22. Distance of fish movement during24-hour radio tracking session.
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With the exception of one fish (#82), the other four tagged fish exhibited short movements

(generally less than 50 feet) up and downstream (Figure 22). Fishat2an upstream

movement of over 550 feet in 2 hours starting at 1400 hours on 4/5/06. Fish #82 was from the
Rattlesnake population, the other four were from the American/Union population. Ironically,
evenduringnormal tracking sessionwe notedhatother fish from the Rattlesnake population

seemed to exhibit a more frenetic movement pattern than fish from the American/Westn C
population. Tagged fish frothe American/Union population seemed more lethargic in their
movement s. Al so notable is that Fish #82 was
by seven miles, whereas the four American/Union fish were downstream of their natal stream
approximately 6 to 9 miles.

During our regular tracking sessiomge found otheradiotaggedfish from both populations
occupying similar reaches of the Naches River in close proximity to each other. Generally, early
April is the period when increasing flowedin in the Naches River. As Figure 23 shows,

Naches R. flow measuréd miles downstream @ur 24hour monitoring site walseginning to
increase during this time period, and we noted a slight increase ibdfoveen 1051150 hours

in thearea where wavere monitoring the five bull trout. Howevdérseems unlikely that this

slight increase would have triggered the movement of one fish (#82) and not the others. We
conclude that it is difficult to discern major movement patterns during short duragio24

hour) monitoring periods and it is more realistic to look at longer blocks of time (days or weeks)
for depicting variables that trigger major fish movements, especially before, during and after
peak flow events.

General Condtion and Growth ofRecaptured RadielaggedBull Trout

There were few opportunities to assess the condition or growth of bull trout after initial tagging
and release, however wé recapture a few during ho@ndline surveys in the winter of 2004
and during a fish salvagoperatiorbelow Tieton Danin the fall of 2005. Since most fish were
recaptured within 30 days of initial taggige could not make an assessment of growth within
that short time frame. However, we were able to document the general physical carfidition
some of our tagged fish shortly after release.

Fish #24 (Figure 24) wagcaptured on Feb 24, 2004 on a spinnénhe Upper Jefferson Pool on
theupperNaches River. This fish was originally tagged on January 22, 2004 near the same
locaton. It was caught at the tadut of the pool along with a slightlgrger bull trout, both of
whichhitthelureot he f i rst cast t o aggressiyeressiandithe loator a .
within the pool suggest both fish were actively feeding. The fipeaed to be in good

condition with no signs of infection or parasites. All four stitches were still tight and were not

pitting / eroding or cutting out of the abdominal wall as was the case with some of our rainbow

trout in the control (traiing) group leld at the Nachesatchery. We dtibute this to several

factors:t he bul |l troutds tougher skin, the fishos
the surgeonsd gr owi ng ,thedighdoughtdonaver a minuiwithhce on t
signs that the antenna lead was hampering it in any way. The antenna lead could be seen from 5

7 yards away, thus the fish was quickly recognized as a tagged bull trout. There was no

noticeable size difference in the fish between the initial capturéhangcapture da@2 days

later. The fish (female) weighed 2.85 Ibs and was 485 mm in total length.
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Figure 24. Fish # 24 recaptured 32 days after initial radio-tag implant.

Figure 25. Fish # 34recaptured 21days after initial radio-tag implant.
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Fish #28 was recaptured on March 3, 2004 fifty yards below the Wapatox Diversion Dam on the
Naches River. This fish was originally tagged near the same location on February 4, 2004. The
fish was caught on a spoon. It fought vigorously for several minutes. Upon inspection the
incision was healing well, although a sl ight
The stitches were tight and there was no evidence of abrading og.pitthe fish appeared to be

in very good to excellent overall health. There wasoticeable size difference in the fish

between the initial capture atiie recapture da®/ daydater. The fish inknown sexyeighed

2.65 lbs and was 4Bmm in total length.

On March 17, 2004 Fish # 34 (Figure 25) was recaptured at the upper Jefferson Pool where it

was originally captured and tagged on February 24, 2004. The surgical incision on this fish

looked good and appeared to be healing.wElie fish faught vigorously andgvas in the active

feeding zone at thgooltail out The vet bond applied to the surgical incision/stitches was still

present 21 days afténe initial surgery. Likehe other fish recaptured within 30 days of its

intial capture and surgical tag i mplant, there w
size. The fish 6éexunknown weighed 25 Ibs. and wass00mm in total length.

Fish #36(Figure 26) was originally caught on March 3, 2004 and was recdptar®arch 5,

2004 in the same area below Wapatox Diversion D@ihere was no noticeable change in the
fishds size between the time it Theésh(emale) gi nal |
weighed 245 Ibs. and wast70mm in total length.Notice the similar scarring and bruising as

the other fish in Figure®4 and 25 This surgical bruising was observed inrattaptured fish

during this 36day period, but all were active and fought vigorously when hooked. Most of the
recaptured fish wereaught during thé&ate winter period of February March 2004 because

were primarily focused on capturing and tagging fishiimev holding pools

Two additionalradiotaggedbull trout were recaptured during a fish salvage operation in the

pool & the base of Tieton Dam in mMlovember 2005. The pool was drawn down to facilitate
the installation of a hydroelectric generator in the dam. During the salvage operation, a total of
37 adit bull trout were salvaged along withousands of small {@ inch) kokanee and rainbow
trout Two of the 37 bull trout had beeadiotaggedwo years previously. Although both radio
tags were inoperable at the time of the recaptures, we were able to determine, through the
process of elimination the tag numbersiioth fish since there were only a total of four fish that
weretagged in the Tieton Dam stilling pooNeither fish had been tracked outside of the pool
during the previous two years. The tag in fish #22 had turned off two months earlier due to a
dead lattery and the antennae lead in this fish had created a series of calloused abrasions along
t h e sHidesntogtly at theole fa the antenna lead (Figure 2@jherwise the fish was

in very good condition.The abrasions were healadd did not appedo affect the fish.

The other fish (#21) also appeared to be in very good condition. A photo of this fish at initial
tagging (Oct. 2003) is shown in Figure 28 and at recapture two years later (Nov. 2005) in Figure
29. This fish had shed its tag, btill setained some of its surgical tag scars. Although the tag

was gone and we could not confirm the fishos
the tag and its recapture; we believe this fish had not left the area below the dam since it was
originally tagged. Fish # 21 weighed 1.75.dasd Fish # 22 weighed 2.0 llzd.the time of their

original capture. Two yearsté they weighed 6 pounds eaelm average growth rate of o\&r

pounds per year. We attributdds rapid growtho the abundant forage fish the pool, most of

which were entraineffom Rimrock Reservoir. The thousands of kokanee and rainbow trout

that were salvaged from the pool is evidence that food is certainly abundant enough to grow
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Figure 26. Fish # 36 recaptured 12 days after initial radio -tag implant.

Figure 27. Tag antenna abrasion on fish #22, from TietorDam stilling pool.

a7



|

I

Figure 28. Fish #21(1.75lbs) captured from the Tieton pool,10/2903.

11/14/05

Figure 29. Fish #21(6.1 Ibs) recaptured from theTieton Pool

48



these fish to a large size (e.g. state record bull trout, 22.5 Ibs. caught in 1961), but reproductively
they appear to be isolated, as they cannot move upstream to their natal spawning tributaries
because Tieton Dam lacks upstream fish passage facilihesabundant food supply and

perhaps the instinct to stay near their natal waters (i.e., Rimrock Riesezdaced the urge to

migrate elsewhere.

Bull Trout Habitat -- NachesRiver & Ahtanum Creek Drainage

This section addresses our second prinohjgctive; to evaluate the habitats used by tagged and
untagged bull troutAfter radiotracking taggedish to various stream reaches, we focused on
determining the general habitat tygese methods for definitionsgtream flows and

temperatures in those areas where toallit spent lengthy periods of time (e.g., overwintering

poolg. We conducted snorkesurveys inprimary holding areas to verify bull trout use by both

tagged and untagged fiskVhere possible we used existing stream survey and water quality data
e.g., USFS stream habitat surveys, USBR fl ow
temperature datap show the types of habitat and environmental conditions where we found bull
trout (see Method$ Habitat Surveyspage 2.)

Bull trout were foundising a variety of habitats in the Naclaesl Ahtanum drainages. We
dividedthis habtat into three primary area3 hefirst was ovetwintering habitatwhich

consisted of a series of large pools inttnstenNaches River. Fluvial bull trout from several
tributary populations ovewintered in these pools, which included adults frorttlBsnake

Creek, American River, and Crow Creek. We also found bull troutvieentrained out of
Rimrock Reservoithatoverwintered inthelargepool at the base of Tieton Dam (Tieton River)
We also found adult bull trout in two large poolgtebase of Bumpindgpam. Theresident bull
troutfoundin the Ahtanum Creek drainages(, mainstemN., M., & S. Forks) stayed year
round in their respective natal streams

Thesecond major habitat typeas transitional (prepawn) habitat Generdly, these were

shorter duration holding areas (smaller pools, runs) located between spawning and wintering
habitat. Most transitional habitat was upstream of the overwintering areas, usually in tributary
streamsput downstreanof the spawning grounds. v@r-wintering areas in the upper Naches
River, near the confluence of the Bumping and American Rivassalsaused as transitional

area especially for adult bull trout migrating from lower river pool®gether, thever
winteringandtransitionalareaghat we describe in the following secticz@mprisethe bull trout
foraging, migration and ovewintering (FMO) habitat Also included in this section are water
temperature data fohe Nache®. and water velocitgneasurements isome bull trout blding

pools.

Thethird major habitat type wagpawning habitat Adult bull trout occupied spawnirgyea the
least amount of time (roughly2weeks or lesg)ompared to the other two habitat types
Although adults may spend little tinos the spawnig groundsthe eggsanddeveloping
embryos stay in the gravigr approximately six months after being deposited. Juvenile bull
trout will continue to rear in the area before graduallyimgp downstream to rear
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OverWintering (Pool) Habitat in theNaches River

Adult bull trout spent lengthy periods of time in their ewéntering habitatgenerallymoving

very little afteri s e t-ihdl ifnogr t h e w-wintér periad rang&dnfrorldoveonkieghru
March However, adult bull trout were oftendnd in these same pools or moving between pools
throughout the spring/summer period as well. The prime locations consisted of a series of large
pools in the mid to upper Naches River from the Waphtaation Diversion (RM 17.1)

upstream to pool #6 (R.M. 40.5) (see Tabletow & Appendix 7 for most pool locations listed
with GPS coordinat@¢s Some adult bull trout were found during the winter in the lower Naches
and lowe Bumping Rivers, but mosiverwintered in the mid to upper Naches Highways 12

and 410 run parallel to the NachHesand there are a numbersgur roads/bridges that cross the
river. Landownership is a mix of federal, state, county and private, with much of the upper
Nacheswvatershed dominated hy.S.Forest Service lands. There is good riparian cover along
much ofthe Naches Rbut there are atsmany developed areas with-rgpped banks along

bridge and highay abutments. Many of the oveintering poolsvere ceated ly channel
downtcutting adjacent tbasalt cliffs andedrockout-cropping. Below he intersection of State
Route410 andJ.S. Hwy12, the cliffs move away from the river channel and are replaced by a
larger, wider floodplain with increased developmerthieform of orchards, pasturesd

private residences. In this lower section, the river skire Town of Naches and runsoalg the
north-west edge of thei€ of Yakima to where it joins with the Yakima River near Selah Gap.
Several major irrigatiodiversions exist in the lower reach.

Table 5. Major over-wintering pools in the Naches River.

Pools From Upstream to Downstream River Mile
Overwinter Poolt 6 40.5
Upper Jeffersoirool 39.5
Lower JeffersorPool 39.0
Chinook Pas¥Vork CenterPool 36.0
Pine CliffsPool 35.2
Upper A8l Curve 34.5
Upper Nile BridgePool 29.0
Rattlesnake Confluendeool 27.8
Blue Nile ChurchPool 26.5
Lower Nile BridgePool 24.0
Overwinter Pooit 4 22.2
Cougar Canyoirool 21.7
Wapatox DiversioriPool 17.1

Generally, most ovewintering pools varied betweer3lmeters degmnd contained a mix of
cobble,large boulders and/or basalt shelves that provided cover either directly or by creating
surfaceopacitythrough flow deflection. Bull trout seemed to prefer certain sections of @sols
well. We analyzed factoiafluencing pool choice by directly observing bull trout in pools
(snorkel surveys) and we measured flows across the pools in areas whererweddingétrout
holding. Adults often used depth and turbulenee gurfaceopacity) as the main source of

cover, especially in areas with a lack of other nearby cover (log jams, large boulders, undercut
banks, etg.
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Substrate composition in the ewsintering pools varied quite a bit from pool to pool, but most
contained a high percentage of cobbles, with a mix of gravel and sand (Figure 30). Boulders
were also present, but were not a dominant feature and there was very little bedrock. A more
detaled description of each pool is discussed in the following section beginning with the most
upstream pool and working downstream.

Substrate Composition of Over-Winter Pools
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Figure 30. Substrate @mposition of bull trout over -winter pools in theNaches River.

Over-winter Pool #6-- Naches R.M. 40.5 (see Figure 31)

This overwinter pool was located in the most upstream reach of the Naches River. Although
there were a few additional ovetnter/transition pools in the Bumping and American Rivers

above this poip Pool #6 was a pne overwintering pool. It was located between Lost Creek
Village andCliffdell on an outside bend. The pool is laednext to a nearly vertical hillside on

the left bank (with Highway 410 approximately 70 feet above) and thebak (on the inside

of the curve) was covered with residential lawns to the edge of the river. There were a few large
conifers, small hardwood saplings and shrubs along the bank that provided some cover/shade.
The reach was estimated to be 90% flowing @oal 10% tail out. The substrate was estimated

to be 10% boulder, 70% cobble, and 20% gravel.

Upper Jefferson Pool-- Naches R.M. 39.5 (see Figure 31)

The Upper Jefferson Pool was located 100 yards past a left bend in the river near a steep right
bank/hillside. A dirt access road leading to a few residences (homes) and small retreat camp was
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Figure 31. Upper Naches River ove-wintering pools located betweerRiver Mile (RM)
34.5t0 40.5.

nestledbetween the river and the steep hillside. There was a large gravel/cobble bar on the right
bank at the upper end of the pool with a smaller gravel bar on the right bank a little further
downstream. A side channel was also located in this area. Thehaitieel mostly dries up in

the summer. The left bank had-rggp and concrete to protect the houses above it. The right

bank was covered with large conifers and shrubs, the left bank had several large conifers
interspersedvith a few residential buildgs, manicured lawns, and a few small shrubs. The

reach was estimated to be 4% cascade, 58% flowing pool and 38% tail out. The substrate was
estimated tdoe 60% cobble, 35% gravel, and 5% sand. Three bull trout were caughtiand

taggel at this locatbn. It was a popular holding area for bulls during evertering and pre

spawn movement.

Lower Jefferson Pool-- Naches R.M. 39 (see Figure 31)

The Lower Jefferson Pool was located on a straight run, and was created by a basalt shelf under
the river. Basalt outcroppings on the right bank helped to create higher velocity inflow that

keeps the pool deep and clear of woody debris. The dirt road described in the Upper Jefferson
Pool section ends here. There are steep hillsides off on the right bané,shiiower left bank
composed of cobble. Large to medium sized conifers and a few shrubs occupy the right bank
with vegetation on the left bank composed mostly of grass, shrubs and a few large conifers. The
reach was estimated to be 5% cascade, 60#rftppool, and 35% tail out. The substrate was
estimated to be 50% cobble, 2@avel, and 30% sand. VWaught andadiotaggedthree bull

trout in this location. Like the upper pool, this lower pool was a popular holding area for over
wintering and prespawn fish.
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Work Center Pool-- Naches R.M. 36 (see Figusd)

The[USFS Chinook Pass)ork Center Pool was located on a straight run, 75 yards past a left
bend in the river. It wasreated by a large basalt outctbptdeflecedthe river flowto aut a
deep pool on the right side of the rivahere wasa gravel roadutthrough USFS propertjat
lead toa USBR gauging station at the lower end of the pdble basalt outcrop was located on
the right bank with a small pocketlobulders and cobble in a depressoorthe bank
approximately two thirds of th@ay through the pool. The basalt bam&s undercut in many
areas.The left bankbed of the river wasnbeddedwith acobble/gravel mix, wh water depth
staying relatively shllow until it neared the right bank where it quickly dropped the pool.
The reach was estimated to be 50% flowing pool, 20% glide, and 30% tailleeisubstrate
was estimated to be 5% bedrock, 15% boulder, 60% cobble, 10% gravel, and 10%hesad.
was one bull troutaught andadiotaggedn this poolandseverabulls weretracked to thigool
duringtheoverwintering and prespawn movemergeriod

Pine Cliffs Pod -- Naches R.M. 35.2¢e kgure31)

ThePine CliffsPool was oriented oa draightsection of the rivejust after a long cascade

littered with small to mediursizedboulders and large cobbl@ residential area occupied the
right bank. Highwayt10closely paralleled the riveam the left bank for the length of the pool.
Therewas abridge at the upper end of the pool that progideade relief atertain times of the

day. The right bankvasarmoredwith rip-rapfor a height of eighteet designed to afford some
protection for residences he left bankwas amixture of imbedded cobble and small to medium
boulders with pockets of gravel and samerspersed.The reach was estimated to be 30%
flowing pool, 20% glide and 50% tail ouThe substrate was estimated to be 20% boulder, 50%
cobble, 25% gravel and 58&and. Boulders werenostly in the upper section of the pawid
providedcover

Up per A SRool-€NacheseR.M. 34.5s¢e kgure 31)

TheU p p e rCurfie®aol wascreated by a small cliff wall on the left bank followed by a larger
cliff wall on the right bank forcing the river to make two abrupt turns, first to the right and then
to the left. The right turn created a long deep pool.rdtas a (private) red colored iron and
wood bridgeat the uppeend of thke pool. The bridgealsoprovidel access to a pool located on

the right bank, on the inside of the first tuffhe right bankbed of the river waa mixture of

cobble and gravel anglasvery flat. The left bankvassteep and armored by several medium to
large bouldersindcontainedarge riprapbordering the bank alongighway 410 The reach

was estimated to be 5% cascade (at the head of the pool), 55% flowing pool, and 40% tail out.
The substrate was estimated to be 20% boulder, 40% cobble, 30% gravel, and 10% sand.

Upper Nile Bridge Pod -- NachesR.M. 29 GeeFigure 32)

The Upper Nile Bridg@oolwas on astraight section of the Naches River just above the upper

Nile Road Bridge.A steep hillside on the right bank has deflected flow to the left slightly to

scour out a pool. Most dfie available shade is provided by the bridge. The right bank is rip
rapped under the bridge but then transitions to a wide gravel/cobble bar for the length of the pool
and tail out. The right bank is slightly undercut beneath the bridge. The lefistamkde
gravel/cobble bar that transitions into a silted back water two thirds of the way downstream.
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Upper Nile Bridge Hole
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Blue Nile Church Hole
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Figure 32. Upper Naches River ovetwintering pools in the Nile/Rattlesnake Creek area
located between River Mile (RM) 29 ta24.

Near the pool there is one hardwood tree on the right bank and a few shrubs. The left bank has
several small hardwoods downstream of the silted backwater. The reach was estimated to be
60% flowing pool and 40% tail out. The substrate was estintatieel 40% cobble, 30% gravel

and 30% sand.

Rattlesnake ConfluencePool-- Naches R.M. 27.8 (see Figu3g2)

The pool near the mouth of Rattlesnake Creek begins 50 yards above its confluence with the
Naches River. The pool encompasses the area ofattlestiake confluence and ends in a long
glide and tail out. The right bank has a large amouatrdfedded and loose cobble depsubit

during the flood of 19986. There is one residence near the upper end of thelpd is

about 80 yardfrom theriver bank The right bank is comprised of the loed wet and dry

channels oRattlesnakeCr. as it enters the Naches River. The left bank consists entirelyof rip
rap to armor Highway 410 which is within 30 to 60 feet of the pool the entire length.

Riparian vegetation is sparse, although the right bank has several hardwoods clumped at the
upperend of the pool, and a few small conifers nearby. The left bank has a few hardwoods that
are presently being worked on by gnawed by beavers and may fall Boemeach was

estimated to be 20% cascade, 50% flowing pool, and 30% glide. The substrate was estimated to
be 5% boulder, 60% cobble, 30% gravel and 5% sand.

Blue Nile Church Pool-- Naches R.M. 26.5 (see Figure 32)

The Blue Nile Church pool is on agttly right meandering section of the Naches River. The

right bank consists of a large, loose cobble bar with a secondary flood channel cutting in before
thepoolandrent ering the Naches River 80 yards belo
completely armored with ripap to protect Highway 410 which runs 25 feet from the river for
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the length of the poolA blue-colored twurchthat serves the local Nile Valley area is located off

the highway and next to the pool, hence the name Blue NilecBRgol. The church was

flooded inthe winterof 199596. There is a small stand of shrubs on the right bank, but they are
some distance from the pool. The left bank is completely devoid of any vegetation for the length
of the pool. There is no shadeypided by the vegetation and the pool is in full sun nearly the
entire day, year roundl'he reach was estimated to be 60% flowing pool, 20% glide and 20% tail
out. The substrate was estimated to be 10% boulder, 60% cobble, and 30% gherelwas

onebull trout caught andadiotaggedat this pool. It wasracked and genetically identified as
belonging to thd&rattlesnake&reek population.

Lower Nile Bridge Pool-- Naches R.M. 24sgeFigure 32)

The Lower Nile Bridggpool was orientedlong aslightly left bending section of the Naches
River. The right bankvasarmored by rigrap above the bridge, part of whichdnaeenarranged
as a spujutting out irto the river infront of the bridge footing to protect it. Below this spwas
asand and avel bar withsomecobble interspersed in iiThe gravel babe@memore cobble
substraten thedownstreandirection Sand and gravelasdeposited behind thepur at the
upper end duringigh flow events.A small gravel/cobble bar occupied the ledink and river
bed that ran the length of tpeol. The only shade or physical covasprovided by the bridge.
Therewasno riparian vegetation present save a few small shrubs and wHselseach was
estimated to be 5% cascade at the head, 65% flgraaly and 30% tail outThe substrate was
estimated to be 10% boulder (loosendp),70% cobble, 15% gravel and 5% saridhere were
two bull trout caught andadio-taggedfrom this pool. They were tracked back to and genetically
assigned to the Ragdnake Creek population.

Over-winter Pool #4 -- Naches R.M. 22.2¢e kgure 33)

Overwinter Pool #4 is in the middle of a large straightwith a large ksalt cliff on the right

side of the rivethat provides shade during much of the dakere is darge boulder in the

center ofthepool that also provides cover and break&ligtributes river flow in a manner that
perpetuate the dynamics of the poolhe left bankand river bed is mixture of cobblevith
somerip-rap armored sectiorong the bank where Highway 410 runs parallel with the river.
Riparian vegetation isearlynonexistent on the right bank due to the large basalt Gliie left

bank vegetation consists of a fair amount of bushes, shrubs and hardwoods, but they do not
produce much stream coverhdreach was estimated to be 70% flowing pool and 30% tail out.
The substrate was estimated to be 2% boulder, 80% cobble, and 18% gravel.

Cougar CanyonPool-- Naches R.M. 21.7sge kgure 33)

The pool aCougar Canyomas created via large basalt outcrop on the right bank &#od/

from CougaiCanyon Theareahas a large reverse pool and a long flowing pddie right bank

and river bed is mixture of cobble, gravel and sand, transitioning to the basalt oufthepleft

bank is mostly cobble and gravel, with some saHk left bank gravel/cobble bar is littered

with woody debris from higher water. There is a small waterfall from Cougar Canyon that drops
over the basalt outcropping into the pool. The right beatka few scattered shrubs, bushes and
grasses with a few hardwood trees nearby. The left bank has scattered shrubs and bushes on the
gravel/cobble bar, and several good sized hardwood trees above the active channel. The reach
was estimated to be 70%Wing pool, and 30% tail out. The substrate was estimated to be 2%
boulder, 78% cobble, 10% gravel and 10% sand.
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Figure 33. Upper Naches River ovetwintering pools near the Tieton River, Naches River
Mile (RM) 22 to 17.

Wapatox Diversion Pool-- Naches R.M. 17.1 (see Figure 33)

The Wapatox Diversion pool, downstream of the Tieton River conflué&aaique in that it is

the only fully manmade pool on tineainstemNaches River.The Wapatox Pool is created by an
irrigation diversion dam. There is a deep pool at the base of the dam with a long, deep, flowing
channel that extends for several hundred yards. It also has the highest bull trout use based on
hookandline captures during the studie caught 13 adult bull troin this pool andadio-

taggedl1 fish, with sveral morehat werenookel andlost. The right bank is an unstable mix of
cobble, gravel and sand, with a rather steep drop to the bank. The left bank consists of small to
medium boulders, and cobble, irgpersedvith gravel and sand. Riparian vegetation is sparse

on both banks. There is a small stand of shrubs and grass on the right bank near the dam. The
left bank is nearly devoid of any vegetatiogar the watebut has a thick stand of shrubs and
hardwoods near Highway 12 which runs parallel and within 100 feet of the river. The Wapatox
Diversion Pool also serves as a thermal refuge for bull trout (see later section on Water
Temperatures). This reach was estimated to be 60% flowing pool and 41@% Titie substrate

was estimated to be 10% boulder, 75% cobble, 5% gravel, and 10% sand.

Transitional Habitat Pools in the Upper Naches, American & Bumping Rivers

We identifiedsomeprimary ransitional habitateachesn theupper Naches, American and
Bumping Rivers.Transitional habitat washorter duration holding areas (smaller pools, runs)
located between spawning and wintering habitdte primary area extended from below the
Union Creek spawning grounds in tingperAmerican Rive(RM 11.5) dowrstream to the
BumpingR., a3.5mile section of théower Bumping Riverand then further downstream to the
Whi st | i n g onltee cgpdr Bache®River at river mile 3&8e Table 6) A few pools
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likeWhi st | i ng andl ®wekvidter Pddla#6 (RMO0.5) overlapped between the over
winter and transitional zones. Transition pools like Whistliagkswere used more for short
durationstaysduringupstream migration to the spawning areas versus the longer duration
holding period associated with oweintering There tended to be more activity through the
transition pools during the pealpstreanmigration period of summer and early fall (July to
October). During this time pull trout migratedupstream to staging pools below the spawning
grounds Spawvning occuredin early September followed by pespawn novement of bull trout
back dowsstream to the wintering areas ohg late September and October.

The transition zone is in an area where several upper basin rivers converge to form the Naches
River. The American River flows into the Bumping River at RM 3.5, and the Little Naches and
Bumping Rivers join to form the Naches River at RM 44.6 (see map in Study Area section).
The American River is designated as a wild and scenic river, with some higbamgrsections

and large log jams. It has excellent riparian cover of conifers mixed with some deciduous trees,
shrubs and interspersed with grassy meadows and wetland areas. Landownership is primarily
U.S. Forest ServicUSFS) There are a number chAmpgrounds in the area and along the river
banks. It is a popular recreational area from late spring to early fall.

Similar to overwinter pools, transition pools varied quite a bit in size and deg8mnfgters) and

also contained a good mix of samgavel, cobble, boulders and bedrock material. However, the
upper river transition pools were smaller and contained more gravel/sand mixtures (Figure 34)
than the cobble dominated substrates found in the overwintering pools (see Figure 30). Woody
debrs and riparian cover were also more prevalent in these upper transition areas. A more
detailed description of primary transition pools beginning from the most upstream pool and
working downstream is outlined below. It is not intended to balanclusive list, but it does

contain a numbesf primary pools where we radioacked bull trout.

Union Creek PreSpawn Pool # -- American R.M. 11.5 (Figure 35)

The Union Creek Pr&€pawn Pool #1 was located in the American River below the confluence of
Union Creek at a basalt outcrop. A medium sized, fairly deep pool has been scoured just below
the Union Creek confluence. The right bank is composed of the basalt formation, while the left
bank and river channel is composed of a cobble, gravel, sandlimexe is a large imbedded log
sticking into the pool at the confluence. The right bank riparian zone is made up of a stand of
conifers perched on top of the basalt formation. The left bank has a large stand of medium to
large conifers a short distanftem the watered channel. The reach was estimated to be 80%
flowing pool and 20% tail out. The substrate was estimated to be 10% bedrock, 10% cobble,
20% gravel, and 60% sand.

Union Creek PreSpawnPool #2-- American R.M. 11.4 (Figure 35)

The Union Creek Pr&pawn Pool #2 was located on a bend in the American River and is created
by a basalt outcrop on the right bank. The right basalt bank was undercut and some imbedded
logs were beginning to be exposed. The left bank consisted of & lgaavkeat transitioned into

an imbedded log that was anchored by a cabin owner on the hill above the river. Union Creek
Pools #1 & 2 are primary staging pools for the Union Creek bull trout spawning population.

Pool 2 is relatively shallow (3 ft) compaat to pool 1 (5 ft). There is a stand of conifers nearly to
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Table 6. Major transition pools in the Naches, lower Bumping and American Rivers.

Pools From Upstream to Downstream

River Mile

Union Creek Pre-Spawn Pool 1

American 11.5

Union Creek Pre-Spawn Pool 2

American 11.4

Transition Pool 16 (American conf. with Bumping)

American 0.0

Icicle Pool Bumping 2.2
Upper Bridge Hole Bumping 1.3
Transition Pool 10 Bumping 0.3
Transition Pool 11 (Sawmill 3) Naches  43.3
Transition Pool 12 (Sawmill 2) Naches 43.1
Transition Pool 13 (Sawmill 1) Naches 43.0
Jim Cummins Pool Naches 42.9
Boulder Cave Pool Naches 42.3
Transition Pool 5 Naches 41.1
Whistling Jackods Pool Naches 39.9

100%

80%

60%

40%

Substrate Composition

of Transition Pools

® Sand
OGravel
OCobble
OBoulder
O Bedrock

Figure 34. Substrate composition of bull trout transition pools in the Naches, lower

Bumping and American Rivers.
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Figure 35. Union Creek transition (pre-spawn) pools #1 & #2 on the Amécan River (RM
11.5 & 11.4).

Figure 36. Transition Pool #16, American River (RM 00) confluence with Bumping River
(RM 3.5).
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