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ABSTRACT

Iyons Ferry Hatchery operated in its fourth full with two stocks of
stealhead and one stock of rainbow trout from the 1 and 1986 brood years. A
total of 827,548 steclhoad swolts ngbgﬁg' 148, 728 pounds were released in 19886,
and 922,687 steelhead smolts weighing 168, 715 pounds in 1987 into the Snake,
ot B Seialagtn s tat He e o 5 Evere gid deotin ad JUiL

0. ington an @ owa River o on. S g .5 an
5.5 f.ish/gg.und or 1986 and 1987 regpect.z‘ vely. total of 253,951 rainbow trout
ne.igb.:.gg , D48 tpounds in 1986 and 203, 772 rainbow trout m.i%hmg' 71,614 pounds
were planted into 42 different lakes and streams in southeastern ﬁh&il.inﬂ‘t‘;g.
This production level :?:resanteq' 103% and B5% of goal for the two years
respectively. Decreased production of trout in 1 was due to disease losses

%1_ s&b/;o Iu.ifga?gog gga;tcbe:y Trout averaged 2.9 fish/pound in 1986 and 2.85

Twelve study ﬁogps of steelhead totalling 243,081 fish in 1986 and 11
groqps totalling s 144 fish in 1987 were ire~tagged, fin cli .and
randed as part of catch contribution and return rate studies for evaluating

stock success. An additional 95,589 and 92,570 fish 1in 1986 and 1957
respectively were brand only marked for relesse by the Fish Pass Center as
rt of their gmolt travel rate and survival study on the lower e River.
%g loss for all mlfs was be . 11-1.5% for the two . Brand iloss
averaged 2.0% (SD=0.74) in 1986 and 3.65% (SD=2.11) in 1987.

Smolt emigration went well both years. Curl Lake conditiening pond
continues to show signs excessive residualism and retarded swoltification,
possibly due to cold water te?eraturas. . Estimates of the smolt passage Index
fP. I.) at Snake and Columbia Kiver dams indicated similar smolt performence in

986 and 1987 to other years, however, average daily migration rates increased
significantly in 1987. ~ Lyons Ferry Bﬁtcbe.ry stock fish released into the
Tucannon R. passed McNary Dam in greater pumbers than any previous release.
Wild smolts were trap during both springs on Asotin and Charlie Creeks and
the Tucannon River. Smolt trggp.in was conducted on Asotin, SF Asotin, Charlie
and Cottonwood creeks and on the Tucannon River, Average wild smolt size for
these sireams was between 156-166 mw. Peak smolt emigration occurred in April
but substantial Jparr emigration appears to be occurring between December and
March. Most wild smolts were age 2+ with legser numbers of 1+ and S+ fish also.
Our traps did not capture hatchery smolts well,

.E'scapment of adults from tagged g‘rogp.s to above Lower Granite Dam was
between 0.23 and 1.58% of release for a single return r. £Escapement of
individual groups into the project area (above Lower Granite Dam) since 1983 has
been between 0.70% and 1.51% of release for an entire three r return cycle.
Wallowa stock fish returned in the ratio of 55% I-ocean to 2—-ocean adults.
Aver%e fork length for l-ocean and Z-ocean }ze.nfaﬂqm stock fish was 58.b6cm
and 72.3cm respectively. The Zone 6 treaty Indian gillnel fishery and the Snake

River sport fishery continue to be the major harvestors of Lyon’s Ferry released
steelbead.

Populatiop densities of juvenile salwonid fish in the compensation plan
streams showed some changes over 1981-84 densities. General increases in
populations occurred throughout much of the sampling area. These increases

or may not be due to increased spawning escapement of steelhead planted fraom the
hatchery. Residual steelhead swolts are larger than wost resident juveniles and
have become a predominate fpopu.lat.:ans sector in some streaw areas. They are
believed to be campeling for available food and space. The residual smolts are
also coniributing to the resident trout fishery.

Redd counts were canducted on 26.5 miles of the Tucannon River and 22.7
miles of Asotin Creek during the spring of 1986; and on 30.4 and 34.1 miles of
e Tucannon and Touchet rivers, respectively, and 19.5 miles of Asotin Cr. in
1987. Redd densities were genmerally greater in 1987 except for the Charlie Cr.
and SF Asotin Cr. areas that had operational adult migrant traps. We believe
our traps restricted immigration and will not be used in 1988 to allow us to
assess increased escapement without restrictions.

Adult trapping occurred on Gbarl.i% SF Asotin and Cottonwood creeks and

allowed use to measure escapament, redds per adult and characterize the spewning
runs in these streams.
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INTRODUCTION

Evaluation Project Summary

This is the fourth report by the Washington Department of
Wildlife concerning Lyons Ferry Hatchery, a new steelhead
production facility, located at RM 58 on the Snake River. The
reporting period for this report is 1 April 1986 through 31 June
1987. There were, however, activities performed outside of these
dates that are essential parte of the data reported here.

Refinements to the evaluation project are continuing. The
1986 proposal as submitted to the U.S8. Fish and Wildlife Service
(FWS) (Appendix A) served as a guideline for our field activities.
The list of objectives and tasks within the proposal served as a
reference point for us to determine our progress in the evaluation
project for the year.

We continue to collect tags from our tag release groups to
determine sdult steelhead contribution to Compensation Plan and
other harvest areas. The data are very encouraging now that we
have essentially complete recoveries from three release years. We
can describe the time of return, size at age for returning fish,
smolt to adult survival to the project area and contributions to
various Columbia Basin fisheries for one steelhead stock we have
used.

Compensation Program Description

The steelhead trout/resident fish portion of the LSRCP as
administered by the WDW for the State of Washington was based on
two easential criteria; 1) anadromous steelhead losses attributable
to hydroelectric dam construction on the Snake River amounting to
4,656 adult fish destined for Washington, and, 2) resident
fisheries for rainbow trout, smallmouth bass, sturgeon, channel
catfish and crappie were diminished by 67,500 angler days of
recreation annually. These criteria were the basis for designing
hatchery facilities capable of producing sufficient steelhead
smolts at 8 fish/lb to return 4,656 adults back to the project
area, and additionally, 93,000 pounds of catchable size (3 fish/1lb)
rainbow trout to offset the losses to resident fisheries.

Lyons Ferry hatchery was constructed to produce 116,400 pounds of
steelhead smolts and 45,000 pounds of legal rainbow trout, and the
Tucannon hatchery was repaired and updated to produce 41,000 pounds
of legal rainbow and to aid in the propagation of spring chinook
salmon for the Washington Department of Fisheries (WDF). The
remaining 7,000 pounds of catchable rainbow were foregonme in-lieu

of improving instream habitat in various streams in southeastern
Washington.



Washington Department of Wildlife personnel developed program
objectives that will guide our efforts at achieving the
compensation plan goals of replacing lost populations and angler
opportunity. These are general guidelines that are compatible with
WDW long term management goals for both anadromous and resident
trout. A more detailed summation of our approach to achieve the
goal was provided in the 1984 annual report (Schuck & Mendel, 1986)
and has not changed significantly. Brief comments are provided to
explain the goals (Appendix A) and facilities (Appendix B).

METHODS

Hatchery Operation Monitoring

Juvenile Growth

There were no changes in our methods of sampling growth
rates during the production year or in sampling the smolts prior
to release in the spring. A detailed description of the sampling
is available in our 1983 Annual Repert (Schuck, 1985).

Fish Marking Program

Three types of marking programs were accomplished this year for
specific purposes. 1) We adipose clipped all the production fish
for the 1986 release. These fish were marked to designate them as
hatchery produced and available for harvest in selective fisheries
upon return as adults. 2) Coded-wire tagged (cwt) fish were
released for specific contribution and return rate studies
pertinent to Lyons Ferry production, conditioning pond release
operation and to help assess progress toward achieving mitigation
goals. Group sizes were set in blocks of 20,000 fish or multiples
thereof to fully utilize raceway space while the fish are held
after marking. Tagged fish for the 1986 and 1987 release years
were left ventral fin clipped (LV) to indicate the presemnce of a
cwt. 3) All cwt fish received a nitrogen freeze brand to allow
easy identification of migrating smolts and returning adults
without sacrificing the fish. Additional groups of fish released
for juvenile emigration timing studies by the Fish Passage Center
received only a brand.

The WDW contracted with Washington Dept. of Fisheries (WDF) to
conduct our marking and tagging program. Tagging and branding were
conducted during February, in 1986 and 1987 for the respective
release years. Adipose clipping was accomplished during August of
the preceding year for each release, just prior to their transfer
into the large rearing ponds. Tag loss was determined as in 1985
(8chuck and Mendel, 1987). Tag codes and brands are reported to the
Pacific Marine Fishery Commission for publication in their annual
report.

Fish at Relsase

A majority of our fish this year were hauled by truck to one



of the conditioning ponds, reared from 4-7 weeks, then allowed to
emigrate into stream systems. This was our 2nd and 3rd year for
using the remote ponds at Curl Lk. and Cottonwood, respectively,
and our first year (spring 1987) using the Dayton CP. These fish
were sampled for length, weight, condition factor (K), descaling
and precocious males at the time they exited the conditioning
ponds. Fish released directly into river asystems from the
transport trucks were sampled at the hatchery prior to release as
in previous years.

All fish were loaded into trucks using a Neilson brand fish
pump. Total numbers of fish planted in a stream were determined by
one of two methods: 1) When groups of fish had been tagged and
enumerated, this number minus any mortality since tagging was
multiplied by average weights from samples to determine total
pounds of fish planted; 2) Un-tagged fish were volumetrically
weighed by water displacement when trucked out of the hatchery.

The average number of fish/pound from samples was then used to
determine total numbers planted.

Hatchery Smolt Emigration

We assessed smolt survival throughout their migration from
samples collected and expanded at the Snake and Columbia River dams
by National Marine Fisheries Service (NMFS) and Fish Pessage Center
(FPC) personnel. The fish passage index (P.I.) estimates at the
dams are based on the assumption that tagged (cwt) and/or branded
juveniles collected and sampled are representative of the entire
release. Also, the P.I. for the tagged and /or branded groups is
not an estimate of total survival for fish passing that point. The
P.I. is a figure developed by FPC perscnnel to provide a "relative"
indicator of passage success within and between years. Total
survival would be higher than the P.I. for any particular year, but
it is more difficult to obtain and less accurate because it is
highly dependent on daily spill and guidance efficiency at the
dams. Data are available from samples taken at Lower Granite,
Lower Monumental, McNary and John Day dems.

Adult Steelhead Returns To Project Area
Passage at Dams and Characteristics of Adults

The National Marine Fishery Service monitors adult pasgage at
Bonneville, McNary and Lower Granite Dams (Slatick, 1985;
Gilbreath, 1985; Jerry Harmon, NMFS, personal comm., 1986). Adults
coming into their traps were sampled for merks and the information,
along with sample rates when available, was provided to us. Metal
jaw tage were placed on some returning adult steelhead at both
Bonneville and Lower Granite Dams. These jaw tags helped to track
movement of the fish following their handling at the dams and
determine the percentage taken in sport fisheries, or returning to
the hatchery or other release sites.



Returns to Lyon’s Ferry Hatchery

We examined all steelhead for marks that entered the hatchery
ladder and trap during the fall of 1986 and spring of 1987. The
ladder was open only part of the period when steelhead were
migrating past the hatchery and could have entered the trap. All
captured fish were retained until the spring of 1987 when they were
sorted for spawning purposes. Fish that were identified as
deatined for upstream hatcheries and injured males were returned to
the river. All other fish were retained.

Returns to Other ILocations
Trappin

A temporary wooden frame weir and box traps (similar to
designs by Conlin and Tutty 1979) were constructed on Charlie Creek
during the spring seasons of 1986 and 1987 to obtain data about
returning adult wild steelhead and juvenile out-migrants in
southeast Washington. Charlie Creek was selected because it is a
small stream with relatively constant discharge and little or no
history of hatchery steelhead influence. We had several objectives
for the adult trapping; 1) obtain sex ratios of returning wild
steelhead, 2) estimate mean length and weight of wild fish by sex,
3) determine run timing, 4) estimate total run size, 5) analyze
scales to determine freshwater and ocean ages, 6) compare run size
(and total females) and redd counts to estimate redds per female,
and 7) assess the relationship between wild adult eacapement and
Jjuvenile cut-migrant production.

We collected data concerning stream conditions as well as
conditions of all fish that we captured (Appendicea ¢ & D). Adult
steelhead captured in the upstream trap were marked by punching a
hole in the right opercle with a paper punch, while adults captured
above the weir or in the smolt trap were marked on the left
opercle, as an attempt to keep track of how many fish were seen
more than once.

Also, the South Fork Asotin Cr. was selected for trapping to
supplement the adult steelhead sampling on Charlie Creek. We knew
from spawning surveys that the S. Fork had good steelhead runs that
could provide a larger sample of adults than was available on
Charlie Creek, and that the stream was small enough to be feasible
to trap. The objectives were similar to those for Charlie Creek.

The trap consisted of a wooden trep box and weir similar to
that used for adults in Charlie Creek. We selected a trap site
that was located 0.2 miles above the "Forks Bridge” (0.15 mile
above the mouth) and about 100ft. below our lowest habitat
improvement site. We collected the same adult steelhead data as on
Charlie Creek (Appendix D). The trap was checked deily unless
little steelhead activity occurred, them it was checked every
second or third dey. We installed and calibrated a staff gauge and
maximum-minimum thermometer just below the trap.



We attempted to count adult steelhead migrating through
upper Asotin Creek during the spring of 1986. The objectives and
techniques were much the same as in 1985 (Schuck and Mendel 1987).
However, we moved the counting site upstream (just below the
confluence of the N. and 8. forks of Asotin Creek), to be above
most sources of turbid spring runoff, and installed white
"Herculite" fabric on the stream bottom to improve vigibility for
counting migrating steelhead. The fabric was held in place with
large rocks and angle-iron just upstream of the bridge. A 4'x 8°
wooden fence, attached to steel fence posts, connected the fabric
to each bank to narrow the stream to approximately 25 ft wide.
Half days (6 hrs) during daylight were selected at random for
counting from the bridge. Counts consisted of 20 minutes, followed
by a 10 minute break.

An intake dam and screen diverts water from Cottonwood Creek
a short distance upstream from its confluence with the Grande Ronde
River to provide water for operation of the Cottonwood CP for
imprinting hatchery steelhead smolts. During the spring of 1985 it
was noticed that downstream migrant steelhead were being trapped on
the socreen, where they had to be removed and taken to the Grande
Ronde River for release. We decided in 1986 to use this structure
to trap downstream migrants and adult steelhead to provide us data
regarding steelhead in a tributary within the Grande Ronde River
Basin.

The objectives for trapping were much the same as for Charlie
Creek and Asotin Creek. The intake screen was modified to keep
adult and juvenile migrants alive, either on the screen or in a
fenced pool just below it. The intake screen was checked for fish
daily and captured fish were examined and measured as on Charlie
Creek.

Spawning Ground Survevs

Individual sections of the Touchet and Tucannon Rivers and
Asotin Creek were walked to count redds, adults and carcasses. The
sections were delineated by road miles, and later some areas were
converted into actual river miles taken from U.S$.G.S5. aerial
rhotographs. Peak spawning period was determined by walking each
stream at 2-4 week intervals during the spawning season. While
walking down stream we marked current year redds by using
surveyor’'s ribbon marked with the date of the survey. Redds were
marked with ribbons each time through to eliminate double counting
and to serve as & reference for the following year. An additional
notation was made for redds occurring on, or within, 50ft of man
made log weirs and boulder placements. Quantification of the use
of such structures by spawning fish will be used for evaluating the
instream structures.

We recorded observations of both live adults and carcasses.
Physical features such as wild or hatchery origin, sex, fin clips
and lengths of carcasses, were collected.



Returns of CWNT Groups

Harvest of adults destined for Compensation Plan areas occurs
in sport, commercial and treaty Indian fisheries throughout the
Columbia River Basin. Estimates of harvest and tags recovered
(interception rates) ere available from WDW, Oregon Department of
Fish and Wildlife (ODFW), Idaho Department of Fish and Game (IDFQ),
WDF and the Indian tribes. Where these data are available, they
are used to determine the total contribution of LSRCP fish within
the basin.

We estimated steelhead sport harvest in the Snake River
through an intensive c¢reel survey. The results from that survey
have been published separately as part of the 1986~87 annual report
(Mendel et al. 1988).

Juvenile Steelhead Populations in Project Rivers

Spring Emigration

During the spring of 1986 we began juvenile smolt trapping at
three sites in scutheast Washington (Charlie Cr., Asotin Cr. and
Cottonwood Cr.) to ¢cbtain information about wild steelhead smolt
size and emigreation timing. Our juvenile emigrant trapping
objectives were to; 1) obtain rum timing and size, 2) estimate the
contribution of hatchery fish planted in Asotin Creek to Charlie
Creek outmigration, 3) estimate mean lengths and weights of wild
smolts, 4) examine composition of the migration by smolt index,
and 5) determine freshwater age composition of the emigrants. We
continued to trap at Charlie Cr. and Cottonwood Cr. in 1987.
Descaling data were collected in 1986 but not in 1987.

The Charlie Cr. smolt trap consisted of a box trap attached to
the weir described previously under (Returns of Adult Steelhead).
We clipped upper and lower caudal fins to mark smolt groups that
were released at least 0.3 miles above the trap. The number of
recaptures was a measure of trap efficiency. We also electrofished
the area for 100 ft upstream of the weir periodicelly to capture
fish that may have accumulated there and were reluctant to enter
the treap.

A 2°x 3’ floating inclined plane trap (WDF design), similar to
one discussed by Conlin and Tutty 1979, was fabricated for use in
Asotin Cr.. We selected a narrow chute that contained water
velocities of 5 ft/sec, located about 0.25 miles below the mouth of
Charlie Creek. A cable was suspended from trees upstream of the
trap site with a yoke and pulley system attached to the trap. A
rope connecting the downstream portion of the trap to shore was
used to adjust the trap laterally across the stream. Our
objectives were similar to those for juvenile trapping on Charlie
Creek, plus to obtain as much data as posasible for chinook salmon.
The trap was checked daily in the mornings and occesionally



rechecked late in the afternoon. We collected the same data as for
Juveniles in Charlie Creek (Appendix E). A maximum/mipimum
thermometer and a staff gauge were installed below the trap and
read daily (Appendices C and J).

In 19856 emigrating juvenile steelhead had to be removed from
the intake screen of the Cottonwood Cr. C.P. diversion.
Consequently, in 1986 we decided to utilize this diversion to trap
emigrating smolts. The objectives and datea collection procedures
were similar to those used on Charlie Cr. We used smolt index
clasgifications that were slightly different each yeer, but they
were the same in 1987 as we used on Charlie Creek (Appendix D).
ANOVA, and a nonparametric equivalent to Tukey’s Multiple Range
Test (Zar 1984, pg 164 and 189), were used to identify significant
differences in mean fork lengths of different age groups of
Juveniles from scale analysis.

A floating inclined plane trap is operated on the Tucannon
River by WDF, one mile below state Hwy 12 bridge crossing. A
complete description of trapping methods and results for chinook
salmon is presented by Seidel et al.(1988). A summary of the
steelhead trapped between November 1986 and June 1987 is presented
here.

Summer Densities

Population and density estimates were generally performed as
described in Hallock and Mendel (19856) and Schuck and Mendel
(1987). Hasbitat data were collected as in 1985 (Schuck and Mendel
1987). We sampled streams or stream sections where we were lacking
data or needed to supplement juvenile trout density information.
The upper North Fork of Asotin Creek, within USFS property, was
sampled cooperatively with WDF personnel by electrofishing separate
habitat types every 300 m above NA2. We stratified the habitat
types into pool, riffle, run, and side channel. Habitat data for
N. Fork of Asotin sites were collected according to WDF procedures
(Seidel and Bugert 1987).

The distance and directien from an access point to a sampling
site were selected at random for most streams. Sites on the 8.
Fork of Asotin are the same sites we used as control sites for our
Instream Habitat Improvement Project (Hallock and Mendel 1984). We
took a 5 day horse pack trip with Ken Witty (ODFW) to imventory
streams within the Wenaha-Tucannon Wilderness of Oregon and
Washington to ascertain densities in natural stream systems in
southeast Washington to compare with streams that are readily
accessible and are heavily stocked and fished. Electrofishing
siteas on Crooked Creek, Panjab, end Wenatchee creeks were selected
to be representative and/or as far upstream as we had reasonable
access, The site on the §. Fork of Wenaha River was selected as a
representative site and electrofished in Oregon in cooperation with
Ken Witty of ODFW. Site designations are the first 2 or 3 letters
of river or stream names (eg. WE = Wenatchee Creek).

We conducted snorkel counts to test the applicebility of this



technique in southeast Washington streams. Counts were made while
moving down stream by 2 or more divers across the width of the
stream. Fish were recorded by species and length categories, when
needed. Rainbow/steelhead trout were classified as parr (age 1+)
or "catchables” based on-size ranges from our past electrofishing
experience.

Biomass estimates were calculated by multiplying mean weight
by the estimated density of fish for that age group. We did not
weigh all fish at each site. Therefore, we estimated weights for
fish we did not weigh, either from a length-weight curve or by
using weights of similar sized fish on the same strean.

Scale samples were taken from some fish to obtain age
estimates to verify length-frequency histograms for specific size
groups or species of fish. We also attempted to determine from
scales any previous spawning activity or age and size at first
spawning for resident trout.

Data were recorded on the same form as in 1985. Population
estimates were based on the removal or depletion method (Zippin
1958) and analyzed using the Burnham Maximum Likelyhood method in
"Microfish, version 2.1" software (Van Deventer and Platts 1986).
Exceptions to this amalysis procedure occurred when second pass
capture was equal to zero or capture depletion was ¢ 60% of first
pass; then captures from both passes were added for a minimum
population estimate. Kruskal Wallis nonparametric statistical
tests (Zar 1984, p.177) were used to determine whether densities of
rainbow trout varied significantly among habitat types for the upper
N. Fork of Asotin Creek or the upper Tucannon River (WDF data). A
nonparametric multiple range test similar to a Tukey’s test (Zar
1984, p.200) was used to identify where significant differences
occurred in habitat use when a significant difference was found
with Kruskal Wallis tests.



RESULTS AND DISCUSSION

Hatchery Operation Monitoring

Juvenile Growth

Juvenile growth and development for all groups of steelhead
and rainbow in 1986 and 1987 were similar. All groups of fish

responded well to rearing conditions and converted fish food fed
within expected parameters (Table 1).

Table 1: Trout Production at Lyon’s Ferry/Tucannon Hatcheries, 1986, 1987.

No. No. Number Percent Food Fish{lbs) Feed
Specie 8Stock Eggs Fry planted survival fed(lbs) produced conv.

1986

SSH Wallowa 377,770 317,575 312,312 82.7A 45,600 33,673 1.35
SSH Wells 471,200 441,092 592,054 93.6%8 132,150 93,979 1.41

144,326
RB LFH 147,161 108,882 73.9¢ 40,552 35,693 1.14
TUC. H. 220,000 159,506 72.56° 60,100 43,8380 1.37
1987
SSH Wallowa 449,952 359,880 352,395 78.34 54,600 40,826 1.34
SSH LFH 705,000 446,245 301,155 67.5¢ 58,600 47,905 1.22
S8H Wells 464,800 407,817 303,836 74.64 66,700 51,638 1.27
RB LF. H. 218,500 213,020* 100,340 43,9800 36,681 1.08
TUC. H.F 199,880 161,900 68,831 23,900 23,273 1.37
RB(S8SH)S 62,775 12,100 10,575 1.15

A- Egg to smolt survival.

B- Egg to fry survival only.

C- Advanced fry to catchable/smolt size survival.

D- Includes 47,799 pre—smolts planted.

E~- 204,728 pre-smolts planted out.

F- 78,000 rainbow @ 10 fish/lb lost to Colummaris and Ichthyophthirius

G- steelbead from LFE converted to rainbow production to offset IHEN lossaes.
* 104,000 fingerling transferred to IDFG

Production of steelhead in 1986 dropped significantly from
1985 production but increased again in 1987. The decreased
production represented more realistic production figures for the
hatchery without the added production demand of the joint WDW and
ODFW steelhead program that had been underway since 1983. The 1986
commitment for 50,000 smolts to Oregon for their brood program was
fulfilled with 70,000 fingerling in fall 1985 due to catastrophic
losses at the Irrigon hatchery. In 1987, 62,500 smolts were again
reared under this cooperative program.

Our last release/production year from fish spawned at other



locations was in 1986. Wells fish were spawned in January-March
1986 and Wallowa fish were spawned in April and May 1985. .Both
were released during April and May of 1986. Wells fish reared
approximately 14 months from egg to smolt while Wallowa fish reared
one year. Both were fed OMP diet and converted well (Table 1).
Grading was done once in the hatchery prior to moving fish outside.
Fish were moved from concrete raceways to large ponds for final
rearing in the late fall after being edipose fin clipped. Wells
stock fish ranged between 56-78/1b. while the Wallowa fish ranged
between 70-100/1b.. All groups of fish were placed in ponds
between mid and late September.

We had no incidence of disease at either hatchery in 1986.
In 1987, however, there was a simultaneous outbreak of Columnaris
and Ichthyophthirius at the Tucannon Hatchery in the catchable
rainbow trout. Total mortality that occurred in the ponds was
78,000 fish during a one month period. Surplus steelhead at Lyons
Ferry H. were transferred to the Tucannon H., after the diseases
were controlled, to make up for part of the loss.

All eggs and fry received from other hatcheries in Oregon and
Washington were examined by a pathologist and certified as disease
free at the time of tramnsfer. No further disease incidence or
complications were noted.

Survival from egg to fry for steelhead was good for the groups
in 1986 (Taeble 2). Increased mortelity rates in 1986 for the
Wallowa and Wells stocks, and in 1987 for the new Lyons Ferry stock
are a result of more intensive egg and fry picking. Abundant
supplies of eggs allowed marginal eggs and fry to be gleaned from
these groups. This was an attempt to remove fish prior to any
growth to help reach our production goal with the highest quality
fish. The large egg take of LFH stock steelhead in 1987 was made
to insure adequate eggs in the event of a heavy IHN infestation.

No IHN was found in any of the fish spawned, which left a
considerable egg surplus.

Fish Marking

In 1986 we contracted our steelhead marking with Washington
Dept. of Fisheries (WDF). Tag loss was much better than in
previous years, averaging only 0.79%(SD= 0.45%) for 12 groups. All
12 tag groups were branded and brand loss averaged 2.0%(SD= 0.74%).
Tag loss for the 1987 release averaged 0.48%(5D= 0.32) and mean
brand loss was 3.65%(SD= 2.11%). The increased brand loss was due
to four of the 11 groups with brand lose in excess of 5%. A lack
of vigilence by the marking supervisor to some apparent mis-
branding is the likely cause for the poor brand quality. A
complete listing of the tag/brand groups is summarized in Table 4.
8ix brand-only groups were released each year under.the direction
of the Fish Passage Center (FPC) for migration rate/survival
studies in the Snake River. Three small groups of Passive Induced
Transponder (PIT) tagged fish were released from Lyons Ferry in
1987. These were preliminary test groups of PIT tags to help
determine how efficiently tags could be inserted and then
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accurately recovered at time of release by utilizing detection
equipment in a production facility.

Table 2: Juvenile mbrtality. Lyone Ferry Hatchery 1983-87

3
Stock Brood year Eggs In Fry Out mortality
Wallowa 1983 911,504 853,889 6.3
1984 830,453 794,443 4.4
1985 377,770 348,360 7.8
1986 449,952 391,303 13.1
1987 432,076 414,176 4.2
Wells 1983 474,390 454,913 4.1
1984 373,648 340,339 8.9
19856 471,200 431,627 B.4
1986 464,800 407,817 12.3
1987 0 0 =
LFH 1986 705,000 650,973 7.7
1987 1,111,506 983,901 11.5

T — e S T S S S S S R R U S S S S A e ik St el S e . S S e S S M A S e S A PN S sl e S S A

Fish at Release

Two stock of steelhead were used in 1986 and three stocks in
1987. Samples were taken from various raceways, rearing ponds and
conditioning ponds during the release periods for both years (Table
3). Multiple listings for lakes or conditioning ponds indicate
distinct samples of mark groups or where gross size differences
existed between sample dates in a given year. Some distinct size
discrepancies occurred between these numbers and numbers reported
on hatchery planting sheets (Table 4). The most evident
differences are for conditioning ponds where obtaining random
samples from the population is quite difficult. Differences in
1986 could be attributed to small sample size, but the causes in
1987 are unknown as sample size had been increased.

Fish size at release ranged from 4.6 - 6.9 fish/1lb in 1986
while the average size for the entire release of swolts was 5.6
fish/lb (Std.Dev.=0.6). Total production was 827,548 fish totaling
148,723 pounds. Table 4 summarizes the smolt releases into
southeast Washington rivers for 1984-1987. Fish size at release
ranged from 4.8 - 5.9 fish/1b in 1987. The average size for the
entire release of smolts for 1987 was 5.5 fish/1lb. (Std.Dev.=0.3).

11



Table 3 Smolt characteristics at Lyons Ferry Hatchery 1988, 1987.

Number No. of Mean Mean No. %
Lake/ fish Sample length weight fish K Precocious
Raceway Stock sempled days m (SD) gms (SD) /1b. factor males

1986

Lake 3 WE 926 4 203.8(20.6) 78.9(22.7) 6.8 0.9 1.0
Lake 2 WE/WA 167 1 199.9(22.2) 80.4(25.6) 5.6 0.99 1.2
Curl Lk. WA 77 2 182.7(26.7) 64.9(30.2) 6.9 0.98 0.0
HE 296 2 204.9(16.9) 90.5(21.9) 6.0 1.03 0.0
W-14 WE 68 1 196.7(14.7) 75.4(16.1) 6.0 0.98 0.0
RW-19 WA 104 1 185.1(32.2) 70.9(33.3) 6.4 1.08 2.8
Ctwood WA 315 2 184.5(35.8) 72.1(39.6) 6.3 1.02 1.0
Ctwood® WA 63 1 178.9(26.7) 59.0(26.4) 7.7 0.97 0.0
1987
Lake 1 WE 374 2 199.0(17.4) 76.1(18.1) 5.9 0.96 3.7
Lake 2 LFH 297 4 211.3(16.9) 88.8(20.8) 5.5 0.93 0.3
WA 257 4 201.2(16.9) 75.3(19.4) 5.6 0.90 0.0
Lake 3 LFH 430 3 210.9(13.9) 88.7(18.0) 5.1 0.93 0.0
RW 3&5 WA 206 2 196.8(20.2) 82.6(25.8) 6.5 1.04 1.9
Curl Lk. LFH 1864 2 193.8(20.2) 80.9(24.2) 5.6 1.07 1.8
978 2 197.8(17.0) 84.5(22.5) 5.4 1.07 0.0
Ctwood CP WA 2304 1 183.8(25.0) 59.8(23.5) 7.6 0.90 2.6
134 1 193.4(16.5) 66.9(19.2) 6.8 0.90 1.5
Dayt. CP WE 160 2 199.3(15.9) 82.3(57.6) 5.5 1.03 6.8

A Unmarked steelhead placed in the Conditioning pond.

B Cwt and branded steelhead in the conditioning pond. Samples were kept
separate to determine if marking had any measurable effect on fish size
at release

Precocious males usually migrated out toward the end of the
release period, with almost no precocious fish captured on the
first sample day when fish began migrating volitionally. Figures
1-11 depict the range and variation of samples of fish 1engths and
weights taken from lakes, raceways and conditioning ponds in 19886
and 1987.

Discussion

Both production years went well, but for different reasons.
Over production of amolts had created space problems in 1984 and
1985. With the elimination of production for ODFW in 1986 it
allowed us to evaluate our means of operation and determine more
efficient methods of heandling and moving our fish within the
hatchery to accommodate the clipping and cwt/brand programs. The
availability of conditioning ponds also allowed the early removal
from the hatchery of several hundred thousand fish in early March.
This greatly reduced the amount of time spent hauling fish in the

12
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critical spring smolt release period. The spring crowding in our
release structure was further ameliorated in 1987 when the last of
our conditioning ponds {(in Dayton on the Touchet River) was
completed and used. Conditioning ponds (CP’s) allowed 237,000 fish
to be moved early in 1986 and 524,000 in 1987.

Fish growth and performance during both years was excellent.
Feed conversions were within expected parameters. Smoltification
at time of release appeared to be very good for most fish. There
appeared to be significant differences in the size of fish at
release in 1986, as reported on hatchery planting sheets and our
juvenile samples taken over the release period. In some cases we
attributed differences to small sample size or a biased sample from
conditioning ponds. We incressed sample size in 1987 to address
this problem. The two sets of numbers compared much more closely
in 1987 than in 19868. Definite differences are apparent in the
response of fish to the conditioning ponds and in size at release
of marked versus unmarked fish. Tagged and branded fish
consistently averaged longer and heavier than their unmarked
counterparts. We must conclude that the added stress of wmarking
does not negatively effect the growth of the fish. However, the
measurable size differences could bias return results from our
tagging studies. Growth rates of fish in the CP’s are greatest in
the Cottonwood pond and least in Curl Lk., probably due to
differences in water temperature. Water temperatures in Curl Lk.
have not exceeded 48°F prior to release in any of the three years
it has been used, whereas Cottonwood pond water will fluctuate
between 45-59°F during the last month of rearing. The consistently
cold water of Curl Lk. may be partially responsible for wandering
observed in returning adults destined for the Tucannon R.(see Adult
Returns section).

The tagging program went smoothly each year. Purchase of a new
tagging trailer through LSRCP and contracting the marking/ branding
with WDF made scheduling of tagging, clipping, and branding easier.
New state~of-the-art tagging machines caused tag loss percentages
to decrease to the best level we have ever achieved. Brand quality
was stressed daily during the marking in 1986. We suspected that
poor quality was due primarily to improper branding procedure and
failure to consistently correct the problem. The results were
excellent in 1986, but brand quality dropped again in 1987.
Constant observation and correction of improper branding sappears to
be essential to coneistent brand quality, even when using
experienced branding personnel.

Hatchery Smolt Emigration
Releases

All smolt plants for 1984-87 are summarized by release day in
Table 4. Three types of release are now used; 1) Brood stock
smolt releases from Lyons Ferry are allowed to volitionally migrate

from the rearing ponds, 2) fish are pumped from the release
structure into tank trucks and hauled directly to various streams
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Table 4. Lyons Ferry/Tucasnon Hatchery Steelhead Smolt Releases aad Mark Groups
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Table 4. Lyons Ferry/Tucannon Hatchery Steelhead Ssolt Releases and Hark Groups
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Table 4. Lyoas Ferry/Tucannon Hatchery Steslhead Smolt Releases asd Mark Groups
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and rivers in Southeast Washington; and 3) fish are pumped from the
release structure into tank trucks, them transferred to
conditioning ponds on the Tucannon, Grande Ronde and Touchet
Rivers. After 5-8 weeks in the CP’s, the fish are then allowed to
emigrate over a 2 week period before the remaining fish are forced
from the ponds.

The conditioning ponds were watched closely to ensure that any
problems that might occur would not jeopardize the fish. Fish were
transferred to conditioning ponds in early March. The fish
responded well to the facilities. Retired WDW hatchery managers
were hired to operate the Cottonwood and Dayton ponds. In 1986 the
screens were removed from the outlet structure of Cottonwood Pond
on 24 April and from Curl Lk. on 1 May. To encourage emigration,
pond levels were lowered 8", Only small numbers of fish were noted
exiting the pond for the next 3-5 days. By the end of the 7th day,
climatic changes caused a surge of emigration from Cottonwood pond,
but very cold weather in the Tucannon Valley was inhibiting
emigration from Curl Lk.. Pond levels were drawn down steadily for
the last 6 days for each of the ponds. A rapidly rising water
level in the Grande Ronde River backed water through the outlet
into Cottonwood pond for three days, drastically slowing emigration
from the pond. The water level dropped from the entrance on 2 May
and the pond was empty by 6 May. Water temperatures at Curl Lk.
remained near 40°F throughout the early release period. We were
concerned that a delayed release in 1985 caused excessive
residualism in the pond. Therefore we lowered the pond level
steadily beginning 9 May, with the pond empty by 13 May, 19B6.

Three conditioning ponds were used in 1987, after completion
of the Dayton pond on the Touchet R. Initielly only 100,000 fish
were put in the Dayton pond. Because of a leakage problem in one
section of the pond ewbankment, one third of the fish were held at
the hatchery for direct stream planting in case of a structural
failure. The leakage was repaired and the remaining 35,000 fish
were placed in the pond around 1 April. Screens were removed from
all three ponds on 20 April. Standard pond lowering procedure now
allows fish to emigrate for the first 5 days without any lowering
of the pond. Over the last 6 days, the ponds are steadily lowered
until all fish are removed by 1 May. No unusual occurrences or
problems were noted for 1987.

Migration Through Dams

Table 5 summarizes passage estimates for each brand group for
1985-87., The 1985 passage figures are included for comparison. 1In
1986, first arrivals of fish at McNary or L. Granite dams occurred
within the first week following release from LFH or the
conditioning ponde. Median (50%) passage of the fish from all
groups passed the first collector dam around 20 days after release,
although individuals from various groups continued to pass the dams
through the end of July. Average daily travel rates for various
brand groups ranged between 4.0-7.7 miles per day to the first dam
(FPC, 1985,1986). These travel rates were generally one third
those of in-river fish, a behavior described in 1985 by the FPC as
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consistent throughout the Columbia R. drainage. Migration rates
for LFH groups had increased and were comparable to in-river groups
by the time they reached John Day pool. The Cottonwood C.P. groups
increased their travel rates once they passed L. Granite Dam.

Travel rates in 1987 were nearly double those for 1986 despite
river flows which were fully 20% lower in 1987 (FPC, 1988). First
arrivals of branded fish from releases into the G. Ronde and Snake
Rivers occurred at their first collector dam within 3-4 days.
Median passage occurred at McNary dam at 18 days for Tucannon River
fish, 11.8 days for LFH fish and B days for G.Ronde R. fish.

Travel rates ranged from 7.5-11.3 miles/day to the first dam.
These fish also increased their travel speed once past the first
dam, when their rate equaled that of in-river groups.

Table 5. Estimated Passage of Branded Lyons Ferry Steelhead at McNary and
Lower Granite Dems, 1985~87. (Harmon, 1985; FPC, 1986, 1987).

Release Passage Number % of Size
Brand Site Index Released Release (#/1b) Stock
McNary
1985
RA-H-1 LFH 10,526 28,191 37.3 2.6 WE
RA-H-2 LFH 86,302 28,373 22.2 5.5 WA
RD-B-1 LFH 86,4867 22,394 28.9 2.8 WE
RD-H-2 LFH 6,983 25,540 27.3 5.5 WA
LA-5-1 Curl 1k. 6,503 39,094 16.6 5.7 WA
LA-§-2 Curl Lk. 6,586 39,094 16.8 5.7 WA
1986
LA-1J-1,3,4 LFH 20,914 61,281 34.1 5.4 WE
LA-IK-1,3 LFH 10,750 40,480 26.5 5.8 WA
RA-IK-1,3 Tucannon 8,377 40,494 20.6 5.6 WA
LA-IT-1,3 Tucannon 5,239 40,349 12.9 5.6 WE
1987
RA-IF-1,3 LFH 18,906 50,843 37.2 4.8 LFS
LA-IF-1,3 LFH 18,005 51,017 35.3 5.7 WA
RA-IY-1,2,3 Tucannon 16,930 60,823 27.8 5.7 LFS
Lower Granite
1985
RA-17-1 G.Ronde R. 12,142 41,028 29.6 5.5 WA
RA-17-3 G.Ronde R. 12,066 40,201 30.0 6.5 WA
19886
RA-1J-1,2,3 G.Ronde R. 14,619 60,477 24.2 4.6 WA
19
RA-IC-1,2,3,4 G.Ronde R. 21,322 80,461 26.4 5.4 WA
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Discussion

Average fish size for 1986 and 1987 releases increased
slightly each year from 19856 with very consistent average fish
weights (S5D= 0.6 in 1986 and SD= 0.3 in 1987 based on hatchery
planting sheets). Precocious males were not more than 3% of the
fish sampled for either year. The decrease in size variability was
likely the result of available conditioning pond space to hold
marked groups. In past years, cwt fish had to be held in hatchery
raceways resulting in increased size and weight of the fish. Thus
these fish may not be representative of the hatchery production.

Hatchery steelhead emigration appeared to closely follow that
of wild fish, which peaked in late April (see Juvenile
Populations). The Tucannon River fish again were the slowest to
leave their river system. Migration appeared to occur only after
several days residence within the river itself. Whether this
behavior is solely related to cold water temperastures or some other
factor is unknown. Other groups of fish appeared to migrate
quickly from their release site and continue downstream without
delay. Migration rates generally appeared to increase as the fish
moved downstream and passed through the first reservoir area they

encountered in both years, very similar to the 1985 migration (FPC,
1986).

The passage index (P.I.) does show that there is a consistent
difference between passage at McNary Dam for groups released at LFH
and the Tucannon River. Passage from the Tucannon can be as low as
60X of passage for the LFH groups. This difference is difficult to
understand since there are no additional dams to pass, and only 47
miles of free flowing river. Migration speed is also similar for
both groups. The difference in the P.I. may indicate that reduced
smoltification of the Tucannon releases, due to cold water or some
other factor(s), could be affecting emigration, survival and
residualism.

Migration rates seem to vary considerably between years but
the P.I. has remained fairly consistent for the three major release
areas from 1985-1987. The increased migration rates in 1987,
despite decreased flow in the Snake R., is not explainable from our
sampling. There was no indication in the smolt samples (1985-87)
for either length, weight, condition factor, or their apparent
smoltification process (except as previously noted for the Tucannon
R.) that the fish would not perform similarly during migration.

Use of available Water Budget to increase flow through the pools
during peak chincok and steelhead migrations could have increased
migration rates in 1987.

The Lyons Ferry Stock of steelhead was first released in 1987
to measure their performance with the Wallowa and Wells stocks we
have used. The groups passed McNary dam very well, with the
greatest increase in passage over 19886 from the Tucannon R.
release. These fish passed McNary at a 66X greater survival rate
than in 1986, with a small increase seen in survival of the LFH
groups also. These numbers were very encouraging for the Tucannon
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release as they are the beat passage ever measured for that release
area.

Adult Steelhead Returns

Passage at Dams

Passage of marked (cwt) groups of fish at Lower Granite Dam
(LGR) have great significance since it is the uppermost dam in the
lower Snake River and the point which is considered the LSRCP
project location. Fish escaping to this location canm be considered
fulfilling their commitment to meeting compensation goals. Table 6
lists estimated escapement of Lyons Ferry fish to above LGR, by
release year, for each mark group and the percentage of release
that these fish represent.

Teble 6: Adult Returns of Lyon’s Ferry Steelhead to Above Lower
Granite Dam, 1984-87. (Harmon, 1987)!

Releagse vear Number of Adults Total No. %
Brand Return Year B Adults Smolts survival2
1983 1984 1985 1986 Captured Rel.
1982
LA-IJ-1% 74 54 1 129 35,1656 0.37
LA-1J-3 213 196 3 412 27,940 1.47
1983
RA-8-1 142 132 1 275 34,431 0.82
RA-S-2 111 107 0 218 32,078 0.70
LA-5-1 288 211 0 499 50,597 1.02
1984
RA-IJ-1 121 141 262 30,473 0.92
RA-IJ-2 99 129 228 27,122 0.90
RA-IV-1 176 168 344 31,790 1.15
RA-IV-3 202 237 439 30,930 1.51
1985
RA-BH-1 429 429 28,191 1.58
RA-B-2 83 83 28,373 0.31
RA-17~1 653 6563 41,028 1.39
RA-17-3 468 468 40,201 1.21
LA-5-1 101 101 39,094 0.26
LA-5-2 85 85 39,094 0.23

* 1982: IJ-1 G.Ronde R.; IJ-3= LFH. 1983: RA-S Wallowa R.; LA-S = LFH.
1984: All brands released in Tucannon River.

1986: RA-H LFH; RA-17 G.Ronde R.: LA-S Tucannon R.

1 No current estimate of trap efficiency exists for the L. Gran. bypass.
Past studies indicate B5-90% (Harmon, Pers. Comm). These numbers are not
expanded.

2 Smolt to adult survival is based on numbers of tagged juveniles released
with a corresponding brand. (Adjusted for tag end brand loss)
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Run timing for the Wallowa stock fish generally follows
passage norms at Lower (Granite Dam. Eighty percent of the run
passes the dam September through November, with the peak month
being October (Figs. 12-15). The majority of the remaining run
passes the dam during March, April or August. The Wallowa fTish
pass the dam more strongly during July and August than the main
run, with 11-15 X of their total moving upstream in those months.
It appears that these fish account for most of the June-August
passage at the dam, along with early running wild fish. The fish
released directly from LFH exhibit the strongeat tendency for early
migration with fully 27-28.2% of the one salt age fish passing the
dam in July and August. Also, the graphs are somewhat migsleading
because the ladder is either inoperative or not sampled for passage
16 December through 28 February, and there are shortened sampling
hours in November, December, March and April.

Characteristicse of Returning Adult Steelbead

We now have complete adult Wallowa stock steelhead return data
on the 1982-1984 tag groups from Lyon's Ferry Hatchery. The data
were collected at Lower Granite Dam from coded wire tagged/branded
adults as they passed through the fish ladder.

The size of fish for each year class for several brand groups
is consistent over the 4 years represented (Table 7). Fish rearing
in the ocean for one year averaged 55.4 X of total adult returns

Table 7: Average Lengths for Lyons Ferry Hatchery Adult Wallowa
and Wells Stock Steelhead Returning to LGD Trap.

S A o D N L S L S e~ T S S S G ey R S S N A ke o rpb e e S S S S S e e S Sl S S A S ey sk i e e P e e —

Release Release Mean length(cm)

year gite Brand one ocean two ocean
nt L n L
1982 G. Ronde R. LA-1IJ-1 34 57.3 15 69.6
L.Ferry H. LA-IJ-3 50 60.2 76 76.2
1983 L.Ferry H. LA-8-1 100 59.9 150 71.7
Wallowa R.2 RA-8-1,2 115 568.4 100 70.7
1984 Tucannon R. RA-IJ-1,2 100 57.8 270 71.4
Tucannon R. RA~-IV-1,3 100 58.1 406 71.9

L.Ferry H. RA-H-2 83 57.4

G.Ronde R. RA-17-1,3 1021 57.6

Tucannon R. LA~-S-1,2 186 57.8

Weighted Mean 58.6 72.3

T S s e . A LA S e S i S i e e e B N S S A e S M S S S e Ve S S A R Al S el S S S P M AR S - i b

1 BSample size, does not necessarily indicate total return.
2 Reared at Lyon’s Ferry Hatchery but released in Oregon.
8 Wells astock released at LFH.
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while two ocean and three ocean fish averaged 44.2 X and 0.4 %
respectively. There is, however, considerable variability between
years with one ocean fish ranging from 46.6% to 67.4% of returns
for the 4 year classes.

Returns to Iyan)s Ferry Hatchery

The ladder at the hatchery was open and operational for the
entire fall run of steelhead in 1986. Trapping was discontinued on
3 December because of extreme cold. The ladder was reopened on 3-
March and remained open until 30 March. A total of 1,213 adult
steelhead were trapped and inspected for brands, fin clips, sex and
origin during the fall and spring periods.

Fish sorted from fall and spring trapping were comprised of
63.2% females and 36.7% males. Wild origin fish were 8.7% of the
sample and tagged/branded fish represented 22.7% of the total fall
and spring trapping. Branded Wallowa stock fish (RA-H-2) returning
to Lyons Ferry Hatchery as brood stock were trapped at a 0.1756%
return rate (47 fish) while branded Wells stock fish returmed to
the hatchery at a 0.284 % return rate (77 fish). These numbers
represent a significant increase over the 1985 rum year returns to
LFH.

The female fish sorted for spawning were comprised of 786%
hatchery origin, based on fin c¢lip and dorsal fin examination,
13.2% wild and 10.8% LV clipped (Appendix F). A complete listing
of brand and tag recoveries to the hatchery is summarized in
Appendix G. Two hundred fifty (250) females were spawned yielding
1,111,506 eggs (mean =4,446 eggs/female), after first picking.
Females were selected weekly for spawning based on physical
examination for ripeness. All fish from the fall and spring
trapping that were retained for spawning were held in a common pond
and no differentiation between fall/mspring fish was posaible. Scale
sanples were collected only from spawned females in 1986 and from
some of the apawned males and females in 1987 (Appendix H). No IHN
positive results were documented from ovarian fluid samples for any
of the females.

Returns to Other Locations
Trappin

In 1986 a weir and traps were comstructed 0.4 miles above a
locked gate, and approximately 0.5 miles above the mouth of Charlie
Creek. The adult trap was operated from 26 March to 25 June 1986.
The juvenile trap was not installed until 29 March. We modified
the weir in 1987 to a diagonal design with an adult trep at the
upstream end and & smolt trap at the downstream end. We also moved
our trap site downstream about 0.1 mile from the 1986 location and
began trapping for adults on 3 February 1987.

We trapped similar numbers of adult steelhead in 19886 and 1987

(Table B)., Scale analysis for 25 adults sampled in 1886 indicates
that most fish returned after 1 year in salt water at a mean fork
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length of 69.9 cm (Table 9). In 1986 most fish were trapped while
moving downstream after spawning, while in 1987 most fish were
caught migrating upstream. We were unable to accurately determine
run timing information in 1986 because the trap was constructed
after most fish had entered the creek. 1In 1987 the first adult
steelhead we saw in the creek was on 9 March. We trapped our first
adult on 22 March and our earliest unmarked kelt was captured while
migrating downstream on 30 March. Spawning activity and several
redds had been documented below the weir by that date. Fish
continued to migrate above the weir in Charlie Creek until 30
April, and our last capture of a downstream migrating kelt was 21
May in 1987. 1In 1986 those dates were 25 April and 13 May,
reapectively.

The S.F. Asotin trap was installed 12 February 1887 and
dismantled on 18 May. The first adult steelhead was seen in the
trap on 12 March and the last immigrating adult was captured on 14
April. A total of 18 adult steelhead were captured at the trap
(Table 10). Eight of these were carcasses of emigrating kelts.

Asotin Cr. adult counting began the morning of 4 April.
However, 2 or 3 steelbhead spawning just upstream of the fabric
moved back and forth over the fabric and made counting of migrating
adults difficult. Counting stopped on 12 April after only 5 days
of sampling because several fiah that moved back and forth over the
fabric made accurate counts impossible.

Trapping operations on Cottonwood Cr were conducted from 22
March until 1 May and 30 March to 29 April 1986 and 1987,
respectively. Slight modifications were made to trapping
procedures each year to improve survival at the trap. A vertical
wire fence was placed at the downstream edge of the intake screen
on B and 9 April 1986 and 1987, respectively, to insure capture of
all downstream migrants. We were only able to capture 2 adult
steelhead during the spring of 1986. However, in 1987 204 adult
steelhead were captured after approximately 30 steelhead kelts had
been passed without enumeration or examination between 23 and 30
March. Most steelhead were captured as they migrated downstream
after spawning. Approximately 48.8 ¥ of the adult steelhead of
known origin were adipose clipped and an additional 47.8 % were
missing left ventral fins (Table 11). A total of 28 of the 197
hatchery fish (14.2 %) contained jew tags. We recovered 286 coded-
wire tags or jaw tags representing the 62-16-27 cwt code and 27
with the 62-16-28 code (Appendix I). Analysis of scale samples
collected from captured adults was not available in time to be
included in this report.
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Table 8.

A A o o P e S il e

HATCHERY
males
females

WILD
nmales
females

HATCHERY
males
females

WILD
males
females

Adult Steelhead Captured at the Box Trap and Weir on
Charlie Creek, spring 1988 and 1987,

mean %
# of fork atd. size mean std. of
fish 1length dev. range weight dev. total
(cm) (cm) (kg) fish
1986
14 58.0 — - - : 3.23
18 74,0 - - - - 3.23
15 63.8 7.34 48-177 - 48.39
14 59.4 4.79 566-T70 - - 45,18
31 ¢
1987
B P §58.4 3.256 b55-61 1.65 0.23 26.6
2E B4.0 4.24 61-87 - 6.6
b 60.2 2.12 55-62.5 - - 16.6
16 61.1 6.560 54-72 2.27 ¢ 0.88 50.0

-

30 F

(misread), and a tall, straight dorsal fin, therefore,
it was probably released at LFH in 1986 with a RA-H brand.
B No adipose or LV clipped fins, based on deformed dorsal fin.
C 1 other fish caught but it escaped before any data was
obtained. 38 total fish captured, but believed to be only
32 separate fish: 6§ captured going upstream and
downstream, and 1 fish recaptured coming downstream after
it was captured and returmed upstream.
D 6 fish were adipose clipped (2 also had LV clips; 2 with
LA-8-2 brand-1985 Tucannon R. release {one with
Jjaw tag G27792).
E 1 adipose clipped fish and another with a deformed dorsal
fin and no marks.
F 9 fish only captured going upstream, 9 other fish captured
only coming downstream, and 12 captured going both wayse.
9 marked fish still upstream when trepping ceased.
G 6 ripe fish were weighed going upstream, mean is 2.40 kg
if weight of 1 spawned out fish is included in the weight,
SD= 0.86, - n = 7 fish weighed.
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Table 9. Results of Scale Analysis from Adult Steelhead
Captured at the Cherlie Creek Weir, spring 1986.

freshwater age * ocean age
—————————————————————————————————————— total
1+ 2+ 3+ 1 2 fish

# of fish 3 14 2 22 A 3 B 256 ©
# of females 1 7 1 10 1P 11
# of males 2 7 1 12 & 2 14
mean fork
length (cm) F 5§9.9 765.7
std.dev. 4.97 1.53

v —————" o o S S ————

duration of freshwater residency. plus 1 hatchery male
and 1 female aged as 1 year in freshwater, but they
must have resided in the stream for an additional year.

A Includes 1 hatchery fish (stubbed dorsal) and a 3.1S1
wild (respawner).

B Includes 1 hatchery fish (stubbed dorsal).

C 25 readable scale samples (includes 1 male and 1 female
hatchery fish) and 7 un-usable samples.

D Hatchery fish.

E 1 hatchery fish included.

F mean fork length for wild (1 salt) females = 58.8 cm,

SD = 4.71 - biggest female was 70 cm (aged 3.181).
mean fork length for wild (1 salt ) males = 60.7 cm,
SD = 65.45.

Table 10. Adult steelheed captured at the weir on S. Fork of
Asotin Creek, spring 1987.

Lk et et Y e e b e e e T L i ——

mean

Total # of fork

# of hatchery length Std. size

fish fish B {em) © Dev. range
nales 6 A 1 64.4 7.25 56-75
females 12 o 2 64.5 - 6.04 55.5-74

iy S e e o b e Wi T ——— T St B} P N T . S B e At oy i o e M S W S e S MM S ———

A 3 males ceptured going upstream and 3 other fish captured
coming downstream.

B All adipose clipped.

C Includes all males and females of hatchery or wild origin.

D 2 females caught going upstream and 10 other fish caught
coming downstream.
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Table 11. Adult Steelhead Captured at the Cottonwood
Conditioning Pond Water Intake Screen, spring 1987.

mean % of
fork sample total
# of length size std. size (known
fish (cm) (n) dev. range origin)
HATCHERY 197 A 97.04
males ...... 86 8 57.8 83 3.17 50-70 42.36
females ....109 C 56.9 95 4.19 49,5-81 53.69
unknown .... 2 D -~ - - = 0.99
WILD 6 B 2.96
males ....... 2 e - - b4.4-64 0.99
females ..... 4 85.56 4 8.58 b9-78 1.97

S S i S0 e b o S S S S S S S B e el e B S S e e e ey e Yo e S S S e R B N e A4 e o b e e

A Plus 1 male of unknown origin, designated as H?7,AD?.
99 fish adipose clipped, 94 fish were AD-LV clipped,
and 3 fish were LV clipped only, (29 fish were
jaw tagged).
B All caught going downstream or below the weir in a pool.
C 105 caught going downstream or below the weir in a pool,
and 4 caught going upstrean.
D 2 fish caught and jaw tags recovered, but no other data
were recorded.
E 2 females caught going upstream, other 4 fish were caught
going downstream or below weir in a pool.

Spawning Surveys

Tables 12 and 13 present a summary of redd and adult obser-
vations for each stream for the years 1986 and 1987 respectively.

Observations are given either by river mile (when possible) or by
road mile.

Peak spawning occurred prior to 7 April and mid April on
Charlie Cr. and S.F. Asotin Cr. respectively in 1986. Peak of
spawning did not occur on the Tucannon and Panjab Cr. until after
4/17 but prior to 5/13. Our trap on Charlie Cr. allowed us to
count adults into the system, and then complete spawning ground
counts with & known escapement. In 1986, 33 adults (15 fem.)
constructed 51 redds or 1.5 redds/adult (3.4 redds/female). In
1987, 30 adults (17 fem.) constructed 28 redds or 0.93 redds/adult
(1.65 redds/female). The average for the two years was 1.21
redds/adult and 2.53 redds/female.
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Table 12. Steelhead Spawning Survey Results for Streans in Southeastern Washingtion, 1986

Reach Dates _Surveys Total
length Surveyed st 2nd  Total redds/
Strean Section (niles) {resurveyed) Redds Aduits Redds® Adults redds mile
Tucannon R.  Upper Tucanhon 6.25 4/16,17,18 52 8 - - 52 8.3
(5/13)
Main Tucannon  11.4 4/9,10,16,18,25 86 48 - - 86 7.5
{5/13)
Panjab Creek 2.3 4-17 (5-6) 19 0 23 8 4 191
Cusmings Creek 6.5 4/9,10 (5/5,8) 52 9 - - 5 8.0
Asotin Creek Main A ® 2.2¢ 5/8,9 21 0 - 21 9.5
Hain B 0 1.7 ¢ 5/8 46 2 % 2.1
North Fork AE 4.8°¢ 427 5/2 146 6 - 146 30.4
North Fork 8 F 0.5 512 2 0 - 22 440
South Fork A® 3.45¢ 414,15 67 8 - -- 67  19.4
South Fork 84 3.8°¢ 4/15-21 (5/14) 90 2 0 92 2.2
Charlie Cr. AT 0.6 ¢ 4/7 {5-14) 15 0 9 0 24 40.0
Charlie Cr. 87 §.7°¢ 4/7,8 (5/14) 3l 3 0 0 5l a9

Road ailes.
Mouth to USFS fence (RM 4.8).

#outh to bridge at RN 3.5.

RM 3.5 upstream to pond above chimney ruins (RN 7.3).
Houth to trap site.

Trapsite to debris jam at RN 5.85.

o o~ B ST M S W

USFS fenceline to 1985 electrofishing site (approx. 0.5 mile)

New redds only. Missing flagged redds were subtracted from new redds.
1.4 miles above Headgetes to 0.8 miles below Headgates das.

Forks Bridge to fenceline at lower end of D.E. Blankenship's property.

Mary habitat improvement structures that have been placed in
the Asotin and Tucannon River systess have created deposits of
gravel suitable for spawning. Steelhead have used these areas
heavily for hiding cover and redd construction but we have been
unable to docusent total use or the length of streas available on,
or adjacent to, the improvesent sites.

He coliected stream discharge inforsation on some of the
streans during our spawning surveys, that information is summarized
in Appendix 1.
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Table 13. Steelhead Spauning Survey Results for Streams in Southeastern Washingtion, 1987.

Reach Dates Surveys Total
length Surveyed st end  Total redds/
Sireze Section (miles) (resurveyed) Redds Adults Redds® Adults redds mile
Tucannon lpper Tucamnon 5.5 4/13 (5/11) 9 3 24 4 3 &b
Nain Tucanmon 12.8 4/16,17 181 i 25 4 206 16.1
4.7 (5/13,14) 50 9 . -= 30 10.8
Panjab Creek 2.3 4/13 (5/5) q 0 4 L] 8 3.9
Cumaings Creek 6.1 4/14 (5/5) 36 15 17 7 5 8.7
Tauchet North Fork 15.3 5/18,20,21 3 ¢ 3 4.8
Holf Fork 7.8 5/21 53 1 -- 53 £.8
South Fork 1.0 5/18,21 63 ] - 68 6.2
Asotin Main A B 2.6°¢ 414 9 4 9 3.3
Main B 0 1.7¢ /16 (5/8) 29 9 14 0 43  25.3
North Fork AE 4.8°€ 4-8 (5-4,5) 72 28 51 13 123 25.6
South Fork AF 3.45¢  4-7 (4-30) 7 4 2 3 2 84
South Fork B ¢ 1.8°¢ 4/9 (5/1) 7 0 18 1 % 139
Charlie Cr. AN 0.5 42 (4)28) - a i1 2 23 50.0
Charlie Cr. B 1 4.55 ¢  4/2,7 {(4/28) 13 0 13 3 28 &.2

New redds only. Missing flagged redds were subtracted from new redds.
from 1.4 miles above Headgates dam to 1.2 miles helow it.
Road wmiles.
Forks Bridge to fenceline at lower end of D.E. Blankenship’s property.
-first survey extended another 0.35 ®i. dosnstreaa but only 2 redds found.
E Mouth to USFS fence.
F Mouth to bridge at RN 3.5.
€ RN 3.5 upstream 1.2 mi.. On 5/1, surveyed upstream additional 1.8 miles to 0.1 ai.
below pond; 13 redds + 2 adults.
¥ Mouth to new trap site.
1 Trapsite to beaver dam copplex {RM 4.55). Also during initial survey we checked 1.2 ai. upstream to
impassable debris jam (0 adults and redds).

Returns of Coded Wire Tag Groups
Many other fish bound for the Snake river were intercepted in

consumptive fisheries or wandered into other stream systems where
they were sampled (Table 14).
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Table 14: Adult Returns of Lyons Ferry Steelhead to Locations and Fisheries within the Colusbia
River Basin 1986-87 (% smclt to adult survival those nusbers represent).

i GRS G g g
L.Col. Sport 16{.053) 49(.181)  16(.059)  98(.125) 8{.011)
Mid.Col. Sport 14(.048 7(.028)  21(.077) 56(.071)

ZTone 6 Net  40(.138)  33(.129) 65(.217) 66(.225)  92(.339)  23(.085) 147(.187) 36(.047)
L.Ferry Ladder  1{.004)% 30100 77(.284)  470.175)  11(.004) 1(.001)
U.Snake Sport  46{.159)! 86(.287)t  34{.116)  142(.517) 175(.223) 34(.045)
L.Snake Sport 11(.040)  16(.059)  41(.052) 31(.041)
Priest. R. Daw 6(.020)  3{.010} 4(.015)

Cottonwood CP 53(.067)

Duorshak NFH 1(.004) 2(.008)  2(.008) 3(.011) 1{.0601)
Idaho Sport? 5(.018) 21(.026) 23(.930)
Snake R. Total 45(.167) 88(.294)  39(.132) 238(.870)  63(.234) 301(.304) 90{.118}
Grand Totals  102(.353)  33(.129) 175(.584)}  115(.392) 40a(1.471) 102(.381) e02(.767)  124{.1¢8)

¢ tag recoveries are based on sample data collected by several
agencies and forwarded to WDH through each states® tag coordinator.
¥ Indicates that no sasple rate could be obtained and the nuaber listed is for fish collected.
1 Not in-sasple sport recoveries. MNumber listed here is jaw tags returned
to NMFS at L. Granite dae for a $5.00 reward.
Expanded estimates for rivers other than the Snake R.(section 01)- data fros Kent Ball, IDFG, pers. coom..

We have complete 1 and 2 ocean age returns now for the 1983
and 1984 coded wire tag releases. A summary by release year is
presented in Taebles 15 and 16. All fisheries that harvested
significant numbers of fish are listed. A total contribution of
the releases to the Columbia River basin fisheries and escapement
is an important estimate of contribution to the LSRCP area. These
numbers are an indication of our progress toward meeting our
compensation goal of 0.5% smclt to adult survival.
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Table 15. Returns of 1983 Release LFH steelhead to Locations in
the Columbia River Basin, 1984-87 (% smolt to adult

survival those figures represent).

—— S SR S W v S i e e — R S S o R et S S i ————— A P L iy R P dui i e e S S S S — —— —— i T RS S e e i S

Tag Code 63/28/38 63/28/39 63/28/40
Fishery Estimated Harvest or Return
L. Columbia Sport 36(.073) - 14(.045)
Zone 6 Treaty Net 250(.510) 116(.348) 119(.381)
Deschutes River:A
Caught 3(.0086) 25(.075) 5(.0186)
Escaped - 28(.084) 20(.064)
LFH ladder 89(.182) 9(.027) 2(.0086)
Up. Snake R. Sport 74(.151) 16(.048) 27(.086)
Wallowa Hatchery —~— 107(.321) 81(.259)
Idaho Sport B 33(.087 8(.087) -
485(.990) 303(.928) 268(.859)

T — — 2 T T ———— A S LR Fulf et i e ke S S S S S S i e e S S S S — i ———— i S iy Hinf kel S S — ——

4 Harvest and escapement data for 1984 only, ODFW cwt data base.
B For rivers other than the Snake River.

e e e S ———

Table 16. Returns of 1984 Releamse LFH steelhead to Locations in
the Columbia River Basin, 1985-87 (% smolt to adult
survival those figures represent).

Tag Code

63/32/12 63/32/13 63/32/14 63/32/16
Figshery Estimeted Harvest or Return
L. Columbia Sport = 27(.090)
Mid—Columbia Sport 14(.048) — — 7(.024)
Zone 6 Treaty Net 64(.221) 69(.272) 94(.314) 135(.460)
LFH ladder 3(.010) 3(.012) 2(.007) 5(.017)
Up. Snake R. Sport 46(.159) 57(.224) 1064(.347) 61({.208)
Priest Rapids Dem —_ — 6(.020) 3(.010)
Dworshak NFH 1(.003) 2(.007) 2(.007)
Deschutes R.*
Idaho Sport 14(.048) 13(.051) 19(.063; 13(.044)
142(.491) 142(.559) 254(.848)

226(.771)

* Sampling data unavailable .

Passage of adults at Lower Granite Dam has been an important
sampling point for our evaluation study. One additional sampling
tool used in recent years has been the metallic jaw tag used by NMFS
on coded wire tagged adults coming through the trap at the ladder.
These tags have a $5.00 reward to the angler for returning the tag
with appropriate catch information. Beginning in 1984, we also
utilized the jaw tag to estimate sport exploitation in the
fisheries above the dem, and also to try and determine how many
wandering steelhead destined for locations below the dam would
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return to that locale. Table 17 lists passage, number of tags
affixed, voluntary sport returnas of tags and the exploitetion rate
those returns represent for returning 1 and 2-salt age tagged and
branded LFH origin fish.

Table 17. Sport Exploitation and other Recoveries of LFH Origin
Steelhead based on Voluntary Jaw tag Recovery.

No. No. of

Jaw Sport % Other No. and
Brand Passage Tagged Recover. Exploit Recover. LocationA
1-SALT AGE
RA-H~1 429 317 53 6.72 b 4-A,1-B
RA-H-2 83 52 2 3.85 -
RA-17-1 653 329 36 10.94 27 26-C,1-D
RA-1T7-3 468 257 24 9.34 27 27-C
LA-5-1 101 71 9 12.68 4 1-A,3-E
LA-8-~2 85 68 6 10.35 3 1-E, 2-G
2—SALT AGE B
RA-IJ~1 262 197 20 0.15 1 1-A
RA-1IJ-2 228 179 25 13.97 1 1-B
RA~IV-1 344 274 30 10.95 2 2-A
RA-1IV-3 439 350 31 8.886 3 2-A,1-F

S e e e e S, N S e Bl ek o e e e S S —————— o i S — i P P PO S S S S A S S S S L S i il A i el A e e ol T T S A - T S wa

B  lLocations of Recoveries: A-Dworshak NFH; B-Wawawai Cr. near LGD;
C-Cottonwood Cr.; D-Pahsimeroi H.; E~Lyvons Ferry H.:
F~-Tucannon H.; G-Charlie Cr.

B  Includes returns from 1985-86 and 1986-87 run years.

Discussion

Trepping

The difference in sex ratios that we documented for wild
adults at Charlie Cr.in 1986 (50/50) and 1987 (75/25) is rather
surprising for the same population of fish. Our weir may have
selectively affected migration of males in 1987, but it was not in
place early enough in 1986 to have any effect. Thus, this
difference in sex ratios may be influenced by trepping operations

or may simply reflect variability with a small sample size or small
population.

It was apparent that some adult steelhead jumped the trap or
welr in March 1987 until we increased the weir height on 7 April.
Some of those fish were later captured while returning downstrean.
We are unable to positively determine run size because; 1) in 1986
we apparently built the trap after most fish had migrated past the
weir site, 2) some fish were able to jump the weir or trap box
during both years, and 3) many steelhead were reluctant to enter
the trap and remained below the weir to spawn. We do however, bave
reasonable estimates of the run size above the weir in 1986, and in
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1987 in particular. We are using the total number of fish captured
at the trap as our estimates of run size above the weir each year
{excluding recaptures).

We were unable to positively match most recaptured fish to
their initial capture measurements. Therefore, we were not able to
estimate the mean length of residency for spawning activities
before adults migrated downstream as kelts. Three adults for which
we were able to positively determine spawning duration had remained
above the weir for 8, 12, and 19 days.

The S.F. Asotin Cr. trap was relatively ineffective in
capturing adulta. Many fish jumped the trap until we increased its
height, and other fish found it to be a barrier and returned
downstream. We beceme concerned in April when our first spawning
survey indicated that few fish resided in the stream above the
weir. We opened a portion of the weir to allow passage of steelhead
on 9 April. After that modification most fish were caught above
the weir as emigrating kelts, or carcasses.

The traps need to be redesigned to attract and trap fish
easier. A larger trap box made with wooden pickets would allow
more water through it as attraction flow and it would be harder for
fish to escape. Also, a diagonal fence below the trap and weir
could act as a corral and prevent fish from returning downstream
until they could be netted, or they entered the trap.

We found visibility for counting migrating steelhead in Asotin
Cr. to be quite good over the white fabric. However, we .were too
far upstream in the stream system to prevent fish from spawning
near the febric and confusing our counts. Emigrating kelts also
contributed to confusing counts of migrating steelhead.

Only 2 out-migrating kelts were trapped at the Cottonwood Pond
water intake screen in 1986. We suspect that some adults and
Juveniles were able to pass the intake structure without being
captured until we inastalled the vertical fence at the intake screen
on B or 9 April each year. Trapping should have been 100 %
effective after the installation of the vertical fence. However,
no tests were made to confirm this assumption.

We released our first hatchery smolts at Cottonwood Creek
from the conditioning pond during the spring of 1985. Thus, all
data we collected for wild fish in 1985 - 1987 should have been
fairly representative of wild fish that were not genetically
influenced by our hatchery stocking. Our first returns of adult
hatchery steelhead to Cottonwood Creek occurred during the spring
of 1987. ‘We were unable to obtain run timing during any of the 3
years that the conditioning pond was used. However, in 1987 adults
were observed migrating upstream as early as 10 March while some
kelts were emigrating. Each year it becomes difficult or
impossible for adult steelhead to migrate upstream while water is
diverted into Cottonwood Pond. Some adults are trapped in small
pools in Cottonwood Creek as the stream flow declines during the
spring, or after large freshets. Upstream migrating adults were
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known to have entered Cottonwood Creek in early May 1987 after the
water was nc longer diverted into the conditioning pond.

A comparison of the relative run size, based on the numbers of
out-migrating kelts captured at the intake structure, would
indicate that the 1987 run was substantially larger than in 1986
because of the presence of returning hatchery steelhead. The sex
ratio was 1.3 females/male for these hatchery 1 salt returns. The
presence of large hatchery adults (> 70 cm) that we captured would
tend to confirm the results of our scele analysis from creel
surveys that suggests that 1 salt fish may be as large as B8l cm
(Mendel and Schuck 1988). However, none of the tagged fish that
were positively known to be 1 salts were larger than 62 cm, and the
results from our scale samples collected for adults trapped on
Cottonwood Creek are still unavailable.

Cottonwood Creek has become overrun with hatchery fish and
the genetic pool for wild steelhead will soon be swamped. The data
we were able to collect for wild fish in 1986 and 1987 will be
valuable from an historic perspective as well as for comparing with
future influences by hatchery steelhead.

Spawning Surveys

These were the first and second years of gathering reliable
spawning data on these project streams. 8pring runoff conditions
determine the success of walking streams. In 1986 conditions were
good. The main Tucannon was slightly high but cold water
temperatures kept visibility good. An early and minimal runoff in
1987 provided excellent visibility and walking conditions.

Our subjective analyses of Tables 12 and 13 indicates the peak
spawning period ocecurred sometime in the second or third week of
April. Tributaries tend to be slightly later than large streams. A
slight fluctuation in the peak spawning period is to be expected
from year to year, dependent upon spring weather.

A heavy rain and snowmelt in 1987 occurred prior to our
firat walk on the Touchet River. It is possible some redds washed
out during thet event or were sufficiently altered by high flow to
go unnoticed.

Mainstream counts on the Tucannon River were up significantly in
1987 from 1986, however tributary counts were down from 1986.
Early warm temperatures in 1987 possibly caused early escapement up
into the main streams, and low water levels (due to early runoff)
kept escapement into tributaries down. Such an increase in counts
on the main Tucannon could also be due to returns from Curl lake
conditioning pond releases (located on the upper Tucannon), or
possibly adult returns to Lyons Ferry Hatchery wandering up the
Tucannon R..

Asotin Creek counts were similar for both years with the
exception of the South Fork. The significant decrease on the
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South Fork is most likely due to the combination of an adult

trap installed in the early spring of 1987 on the creek and an
influx of beavers on the stretch of river below the trap. Very low
redd numbers during our first spring survey verified our concern
that adults were reluctant to enter the adult trap and be passed.
We therefore opened the trap to allow unrestricted passage for
spawning. Consequently, redd densities increased from 2.0
redds/mi. to 8.4 redds/mi. by 30 April. We observed a similar
problem on Charlie Cr.. Redds densities below our trap were 40-
50/mi. while above the trap they were 6.2-8.9/mi. in 1986 and 1987.

Redd counts are useful as an indication of the extent of
habitat being accessed by fish and for determining relative
densities from year to year. Next year we will make our first
walks on all streams by the end of April.

We are now in the process of redesigning adult traps on Asotin
Creek and Charlie Creek. We require trapping facilities for adult
steelhead on the Tucannon River to estimate escapement and to
assess the impacts of our stocking programs on the native steelhead
runs. These traps would enable us to estimate spawning escapement
and redds/adult, etc. A more substantial trapping weir than the
present temporary structure at the Tucannon hatchery will be
required to satisfy our needs during high spring flows. We are
currently unable to determine if wandering Tucannon R. released
steelbead are returning to the River to spawn and the percentage of
these fish that are wandering.

Coded Wire Tag Groups and Passage

The actual performance of the various mark groups of LFH
steelhead is very encouraging and it appears that we are close to
meeting our mitigation/ compensation goals. For all the tag codes
listed, we met or exceeded the production escapement goal of 0.5%
survival back to the Columbia River system and met the goal for
escapement to the Snake River. Sampling Lower Columbia River
harvest is crucial to tracking the performance and contribution of
our releases. These fisheries capture substantial percentages of
total returns into the system and are also subject to wide
fluctuations in season length and gear restrictions from year to
year. They could jeopardize ultimate achievement of LSRCP goals if
they expand to their maximum potential. In some instances, these
fisheries are already harvesting in excess of 50% of the total
basin return of a particular tag group. At present, fisheries
directly above and below McNary Dam are not sampled.

Fish passage data collected at Lower Granite dam is very
useful for many reasons. The dam provides an excellent way to
sample adult steelhead under controlled conditions to determine
their origin by the presence of freeze branda. We have complete
return cycles for LFH released steelhead (1982-83) passing the
facility that indicate we are meeting our steelhead goals for the
hatchery (Table ). Unfortunately, many of the fish passing the
dam were released down river from the hatchery as smolts and are
exhibiting apparent tendancies as adults to wander considerable
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distanceas from their pcint of release. This behavior is also
exhibited by fish released in 1984-85 from the Tucannon Hatchery.

We must conclude that smolt survival from our hatchery has
been at least acceptable as evidenced by very good smolt to adult
survival rates through three release years. Our fish are
contributing to fisheries throughout the lower basin upon their
return but at present, those fisheries have not harvested
sufficient numbers to place LSRCP goals for returning adults in
Jjeopardy. We estimate that for run years 1984, 1985 and 19886,
adult returns from Lyon’s Ferry Hatchery smolt releases into
Washington LSRCP waters were 3,515, 6,838 and 6,920 fish,
respectively, to the project area (above Lower Granite Dam or into
an appropriate tributary). These figures are besed on return rate
information in Table 6 and do not represent adult returns from
smoclts reared for ODFW.

Juvenile Salaonid Populations in Project Rivers
Spring Emigration

A smolt trap box was added to the adult trap in Charlie Cr. on
4 February and trapping continued until the trap was removed on 29
May 198B7. Downstream migrating juvenile steelhead were reluctant to
enter our smolt trap in 1986 and concentrated upstream of the weir.
We electrofished this area several times to capture migrants, but
we were unable to evaluate natural timing of the migration for that
vear. The first steelhead smolt (or transitional) was captured 16
April, and the last on 28 May, 1988. Our recapture efficiency of 1
group of marked steelhead emigrants was 56 %X (33/59) in 1986. We
also had juvenile fish migrating upstream that were captured im the
adult trap box. Most of these were hatchery fish and many were
recaptured several times. The hatchery upstream migrants averaged
16.3 cm in length (n= 19, SD= 2.7) and ranged from 12.6 to 20.1 cm.

We improved the trap design in 1987 and electrofishing was
not necessary to capture migranta. Trap efficiency for 2 groups of
marked downstream migrants was 40.9 % (9 of 22) in early April and
79.3 % (23 of 29) in late April. Most transitionals and smolts
migrated downatream during April 1987 (Fig. 16).

Mean length of wild steelhead smolts on Charlie Creek was
approximately 15.5 cm during both 1986 and 1987 (Table 18).
Transitionals and smeolts ranged in size from 12.1 to 21.8 cm
during the two years. Length frequencies of smolts and parr are
presented in Figs. 17 & 18. The relation of length to weight for
transitionals and smolts is presented for 1986 im Appendix K.

Scale analysis for 1986 indicates that most downstream migrants are
age 2+, but a few fish migrate after their first or even third year
(Table 19). Our 1987 scale samples were not read in time for
inclusion in this report.
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Figure 16. Timing of downstream migrants captured at the weir and trap
.on Charlie Creek, 1987.
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Table 18. Daily Juvenile Steelhead Emigrants Captured during
Spring Seasons at the Weir Trap on Charlie Creek, 1986

and 1987.

Totel mean I

# of mean weight # of

fish length std. (gms.) std. hatchery X of
(n) {mm.) dev. {n) dev. fish total
T ~ 1986 A T
Parr 125  84.4 22.3 12.8 7.5 o 0.2
Transition 122 152.7 14.5 éi?; 10.6 2 39.2
Smolt 52 160.9 13.3 ég?% 10.5 0 16.7
(42)
Precocial 1 —— - = ——— 1
Resident 3 166.3 20.3 47.0 19.5 0 1.0
Unknown 4 139.3 43.4 lg?; 11.2 1 1.3
Total “FIT # )
1987

Parr 107 104.3% 14.1 -—= == === 15.8
Transition 385 144.9 16.2 29.3 8.2 1 57.0
Smolt 169 156.3 16.6 éi?i 19.5 -—= 25.0
Precocial 3 207.86 26.1 Eii) -—= 2¢ 0.4
Resident 6 146.5 18.8 0.8
Unknown 5 141.8 8.4 : : 0.7
Total 876 ©

ot et e e S S S e S S S S S S S S S S S . S S S S S S S A S S S . S S L A S S

A For 1986 a total of 51 upstream migrants were captured (12 parr,
22 transitional, 3 precocious, 1 residemt, and 5 unknown).
One Bull trout was captured while electrofishing above
the traps.

49 recaptured fish were included in this total.

Mean length wes calculated using 101 lengthe. Actual total is 107.
One fish inadvertently excluded and & fish >135mm as defined feor
parr.

One of these two hatchery fish was an upstream migrant and the only
juvenile upstream migrant captured in 1987.

This total contains 33 recaptures (8 smolts, 1 resident, and 24
transitionals). One Bull trout was captured as a downstream

migrant and is mnot included in the total.
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Table 19. Fresh Water Age‘of Juvenile Steelhead Emigrants
Captured at the Trap on Charlie Creek, spring 1986.

wild fish
fresh water age total
—————————————— # # of # of
1+ 2+ 3+ regenerated unk. samples
# of fish 1 39 6 A 17 2 g5 B
mean fork - 15.6 17.9 - - —
length (cm)
std.dev., -~ 1.6 2.2 - - —_
mean wt.(g) : 37.8 ¢ 55.0 - - -
std.dev. 12.1 19.4 o S —_

s Y S il kSl T — —————— g — g e Sty P Pus¥ S S ot S i S S S S A A S R AR A AN S i s iy et bl S ] — —

A Includes 1 fish classified as a resident rainbow.
B Plus 1 hatchery fish and 1 bull trout (29.7 cm).
C n = 35 fish that were weighed.

The Asotin floating trap was installed by mid afternoon on 3
April 1986. Water velocities in the mouth of the trap averaged 4.5
ft./sec. on 3 April, although surface velocities at the yoke were
5.2 ft/sec. By the next morning 14 small salmonids of undetermined
species were captured. On 5 April both chinook salmon migrants and
steelhead parr were captured. Few steelhead smolta or
transitionals were captured during the trapping season, but parr
and chinook were common (Table 20). We removed the trap on 9 June.

Chinook salmon migrants were captured at the rate of about 16
fish per day for the first 4 days the trap was operated in April,
but that declined to about 1 fish per day during mid May and early
June. Length/frequency distribution of the 181 captured chinook is
bimodal, and the relation of length to weight is highly variable
(Appendix L). On 7 April we clipped left ventral fins on 13
chinock salmon and released them 1.2 miles upstream at the Forks
Bridge. None of these fish were ever recaptured.

Steelhead parr were captured nearly every day during the
entire trapping season, with the peak of 127 parr occurring on 22
May. The average number of parr was 8 per day (SD = 3.6, n=18
deys) in April and 53 per day in late May (SD = 33.2, n = 13).
Also, the size range of fish classified as parr increased in May to
include fish > 95mm and fish ¢ 62 =nm. Only 2 smolts were captured
prior to 29 April when 23 adipose clipped smolts were found in the
trap. Hatchery smolts had been released upstream on 28 April. The
trap was not operational from the afternmoon of 29 April until 12
May to allow hatchery smolts to migrate from the stream.
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Other species were captured in the trap also (Appendix M).
Dace were the most common non-salmonid captured. The numbers of
dace in April were low (about 5 per day) and peaked on 28 May (at
138 fish), when dace 1l cm long were found to be full of eggas (mean
fork length for 2 groups of fish from 29 and 30 May were 10.16
cm,SD = 1.156, n=16, and 11.14 cm, 8D = 1.30, n=15, respectively).

Table 20. Salmonids captured at the floating incline plane trap
on Asotin Creek, spring 1986.

Stealhead Chinook
Parr Smolt A total Parr Smolt A total

# of fish 868 B 35 903 o 16 129 1B1 E
mean Tork 76.98 ¢ -—- —_—— 61.12 86.97 84.24
length {(mm)
5td. Dev. ———- -—- -—- 15.056 7.08 11.20
size range 47-106 75-115 F ~—— 46-87 65-107

(mm)
mean weight 4.37 ¢ —— 6.8 -

(g)
Std. Dev. _— ——— R— 2.0 -

(n) (100)

A Includes smolts and transitionals; 7 wild and 28 adipose
clipped fish included as steelhead smolts.
B Includes 4 adipose clipped parr.
C April weighted mean fork length = 77.04mm, Sb = 8.39,
range 62-95 mm (n = 98 fish from randomly selected days),
May weighted mean fork length = 76.96mm, SD = 8.986,
range = 47-106mm.
Includes 10 rainbow trout of unknown classification.
Includes 36 chinook of unknown classification.
Size range for wild fish; size range range for hatchery fish
is 11.6~22.1! cm, mean = 18.73 cm, 8D = 2.77, n = 27 fish.
April weighted mean wt. 4,31 g, 8D = 1.72, n.= 88.
May weighted mean wt. = 42 g., 8D = 1.65, n = 102.

(] g

4.

Trepping operations were conducted at the Cottonwood C.P.
intake screen from 22 March until 1 May and 30 March to 29 April
1986 and 1987, respectively. Slight modifications were made to
trapping procedures each year to improve survival at the trap. A
vertical wire fence was placed at the downstream edge of the intake
screen on 8 and 9 April 1986 and 1987, respectively, to insure
capture of all downstream migrants.
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The migration of smolts and transitionals had a more

pronounced peak in 1986 than in 1987 (FPigs. 19,20).

comprised a larger component of the out-migration in
1987. Wild out-migrants comprised 88.5 % of the 374
captured in 1986 (Table 21). Most wild out-migrants
over 2 years old, but many fish had spent 3 years in
before migrating (Table 22). All hatchery fish were

Also, Parr
1986 than in
Jjuveniles

in 1986 were
fresh water
aged as 1 year

old by scale analysis. Mean fork lengths varied significantly for

different age groups of migrants (ANOVA, F = 1,847,

p<0.0005, df =

3,63) although only mean fork length of wild 2 year olds’ was
significantly different than for other age groups of wild fish, or

hatchery fish (p<0.01 - Appendix N).

Wild out-migrants comprised 68.7 ¥ of the 545 juveniles
captured in 1987 (Table 23). Mean fork lengths for wild smolts
were much smaller than for hatchery smolts captured at the intake
screen. However, mean lengths for wild smolts were similar for
1986 and 19B7 (Fig. 21). Analysis of scale samples for 1987 were

not available for this report.

Table 21. Results of Juvenile Steelhead Emigrant Trapping at

the Cottonwood Conditioning Pond Inteke Screen, spring 1986.

hatchery wild

parr 4 smolt B precoc.® unk P parr 4 smolt E precoc. unk F

# of fish 5 22 13 3 76 254 0
X% of total 1.3 6.6 3.9 0.9 23.0 76.7 0.0

mean fork 22.1 19.5 21.7 13.3 16.6 _
length (cm)
std. dev. 4.2 2.1 2.9 2.9 2.4

1
0.3

A Parr = brightly colored, parr marks distinct, includes resident trout.
B Includes 14 smolts and 8 transitional (2 brended smolts included).
No signif. diff. in mean lengths between smolts amnd trans.
Trensitional = silvery but parr marks still cbvious, no banding
on tail. Smolt = silvery, little or no parr marks, and banding

on tail.
1 LA-5-2 ? brand.

1 fish either trana. or smolt.

=E 9 Q

1 unknown hatchery or wild smolt.

hRA

Precocial = ripe, brightly colored trout; includes 1 RA-17-1 and
2 hatchery ? smolts — no marks but deformed dorsal fins, plus

140 trensitionals, 112 smolts, and 2 fish either smolts or trans.
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Table 22. Scale Analysis from Juvenile Steelhead Emigrants
Caught at the Cottonwood Conditioning Pond Intake
Screen, 1986.

i — — —— I — e A S S iy Py e S S S S S S e 0 S ——

wild fish
~ fresh water ajge
1+ 2+ 3+ regenerated hatchery total
# of fish 6 29 23 12 A 10 B 81 ¢
mean fork
length (cm) 19.86 16.5 18.9 - 19.1 P -
std.dev. 0.79 1.71 1.94 - 2.69 -

e P S ASS S e e S e S N S S S S S AL Sk ey iy kS S S S S S S S A S S e Mk S S S — — —— ——— - el b

A Includes 2 samples with no scales.
B 8 fish were aged as 1+ in freshwater and 1 sample was
regenerated. Also, 1 fish (26.1 cm) was aged as 4 yrs. old.
C This sample includes 2 fish confiscated from anglers
fishing the Grande Ronde River (22 & 27cm), one fish
was branded with RA-17-3 and other brand unreadable.
D Sample size = 8 fish aged as 1+.

Emigrating steelhead were trapped on the Tucannon River during
each month the trap was operational. Table 24 summarizes results
of the trapping. Mark/recapture tests were conducted to estimate
trapping efficiency for each month. Two different marks were used
to assess short distance (300m)} recapture efficiency and long
distance (10Km) recapture. Most of the efficiency percentages
listed in Table 25 are based on short distance recaptures. The
large number of marks released in June were disregarded because of
erratic trapping after their release. Also, no marking was done in
November, so average trapping efficiency for the other months
(0.12421) was applied for estimating emigration in November and
June. Figure 22 shows estimated parr and smolt/transitional
emigration by month for the trapping period. Trapping efficiency
on hatchery origin steelhead released from Curl Lk. conditioning
pond was computed on total number captured, divided by total
release or 389/162,201 = 0.0024. Even with a 10X residualism rate
assumed for the release, the trap efficiency would raise to only
.0027, a fraction of the estimated efficiency for wild steelhead.
Average length for hatchery fish caught was 196.2 mm + SD=14.9
(n=99). Teble 24 summarizes estimated emigration by month by life
stage for the trapping season. Parr accounted for as high as 92.7%
of trapped fish in June with smolt/transitional emigration peaking
in April, Figure 22.
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Table 23. Juvenile Steelhead Emigrents Trapped at the Cottonwood
Conditioning Pond Intake Screen, spring 1987.

hatchery wild

parr A gmolt B resid. © unk parr smolt? resid. wumk

# of fish 2E 112 47 4F 49 306 24 l¢@
X of total 0.37 20.5 8.62 0.73 8.99 66.15 4.4 —

range in - 136- 155~ —_— 92~ 123- 136~ —
length 280 345 130 245 162
mean fork -— 188.3 231.6 — 114.3 163.1 142.5 —
length (cm)
gtd. dev. - 29.7 47.5 — 10.96 21.59 7.16 ——-
(n) (2 (112) (47) — (49) (306) (24) -
range in 26.5~ 20— — 7.5-26 19-179 20-50 —-
weight 237 280
mean weight —— 62.2 95.8 — 14.2 40.4 27.5
(&)
std. dev. - 37.2 58.4 3.65 20.2 7.46 ——
(n) (1) (108) (41) — (49) (28B2) (23) —-
A Parr = brightly colored, <135mm, and parr marks distinct.
B Consists of 37 transitional and 75 smolts.
C Includes 3 milting males at 252,296,& 195 cms.
D Consists of 155 transitional and 151 smolts.
E 11.0 & 12.8 cm adipose clipped fish.
F b5 unclassified hatchery fish (20.7, 29.2, 25.8, 20.0, & 23.0cm).
@ 1 unclassified wild fish (15.0cm).

Table 24. BEmigration of Tucannon River Wild Steelhead by Life
Stage by Month (Estimated Total Passage) 1986-87.

Parr Transitional Smolts
Month #fish #fish #fish Totals
Nov. B6 428 65286 301 125656
Dec. 2324 2440 1383 6147
Jan. B7 1332 27256 254 4311
Feb. 281 494 29 804
Mar. 112 274 48 434
Apr. 177 336 1140 16563
May 371 602 946 1819
June 903 0 71 974
Totals 5928 7297 4172 17397
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Table 25. WDF Tucanncn E.emn. m:o”—.n u.n.wvwwun Data for Steelhead, 1986-87

>aoqmmm|mmmmmw||||||||
Days of Fish Captured # of Fish X A Smolt/Tran. Parr
Month Operat. Hat. Wild zﬂ.ron Recapt. Trap Effic. length mu (n) length mu ?v

Nov. 86 5 166 P 0 0.12421* 101.7 10.7 26

Dec.: 20 232 54 2 0.03774  101.8 17.8 69 93.3 11.6 42
Jan. - 87 9 479 126 14 0.11111  105.0 11.1 94 91.8 11.7 42
Feb. 18 134 84 14 0.16667 104.8 10.5 54 88.9 9.4 29
March- 28 31 14 1 0.07143 99.3 18.9 20 87.9 10.9 17
April 30 68 248 40 6 0.15000 152.3 24.7 155  100.9 17.5 19
May 3l 321 379 24 5 0.20833 144.8 25.2 78 67.2 24.6 20
June - 25 6 121 _x  _x 0.12421* 151.3 42.5 7T 46.9 5.3 89

Totals 389 1,659 343 42 c.HMhNHu

A 3 gﬂﬁd&# marked ¥ 100 = ¥ trap am&unugn%.
* No estimate of trap efficiency available, average from Dec.— May used.
B Average Trap a.hwu.nuoun%. n=6, SD=0.086

62



(Thousands)

WILD STEELHEAD EMIGRATION

TUCANNON RIVER 1986-87

4 3823 R o ) B
L
3502
u-u = —
2979 :
3 =i
o 27585
Nnu Lay. N“NL " __ |
7] \ _
2 - / N
._ 1476
dtu —1 P duum y d Iy ER —
_ e | ; _
1 - 7 T 803
AN N nads
2 | |
| u . \ ¥ [
428 M AN N _ N
03— AN | 281 322 N 3 A
.; \ AN VAN = = 177 _, |7 A
{ { . 112 Bl . N ™, ! 71
N 4 * o | 7 4 ——S | __
0 - ._ 1 _ W | 2 | o 155 Y [ _ i i o, IR S _ﬁ N I - =
zo<. 86 Dec. 86 Jan. 87 Feb. Mar. Apr. May June

VA parr

NN Smols+TransHional

Wild smolt/transitional emigration, Tucannon River,

1986-87.

Fig 22.

63



Summer Densities

Electrofishing site locations are presented in Appendix 0. Our
electrofishing samples were collected between mid July and early
September 1986. Habitat data are reported in Appendix P. Water
quality and substrate data, as well as estimates of the percent run
and percent pool, cover types, and percent eroding banks at most
sites were collected, but are not reported here. The data are
available in our files if desired.

We used length-frequencies to determine ages of gamefish for
age~specific population and density estimates (Appendix Q). Data
used for calculating salmonid density estimates are presented in
Appendix R, Estimated densities from electrofishing are presented
in Table 26. Biomass estimates are in Appendix S. A length-weight
curve had to be used to estimate some weights for the N. Fork of
Asotin Creek (Appendix T). Snorkeling estimates of salmonid
densities are presented in Table 27. The relative abundance of non
salmonid fish are presented in Appendix U. Stream discharge
measurements taken during our juvenile sampling are reported in
Appendix J.

Trout population densities for 1+ and older trout on the upper
N. Fork of Asotin Creek varied significantly {(H=7.0, n=3,3,2,2,
p<0.05) by hebitat type (Table 28). Runs had significantly higher
densities of trout than riffles (p<0.1, q=2.59, k=4), although
densities of trout were not significantly different between any
other habitat types (p>0.1).

Length~-frequencies for rainbow trout captured at sites
electrofiashed by WDF are presented in Appendix V. Population
density data for game fish collected by WDF are alsc included.
Densities for ages 0+ and 1+ rainbow trout were similar (Kruskal
Wallis H=3.36, n=5,2,2, p»0.1} for rums, pools, and riffles within
the Wilderness (above Panjab Creek) portion of the Tucannon River
(Table 29), as well as for age 1+ rainbows (H=4.18, n=6,6,6,6,
p>0.1) among 5 habitat types withirn the HMA (Panjab to WDW Habitat
Mgmt. Area headquarters).

WDF personnel captured many bull trout of about age 1+ size
within the Wilderness and Panjab Creek, while larger bull trout
predominated in the HMA and Hartsock portions of the Tucannon River
(Appendix V).

Total rainbow trout densities are similar for 1985 and 1986
for sites electrofished both years within the Wilderness portion of
the Tucannon River. However, densities in 1986 in the Hartsock
portion of the Tucannon River for the 2 sites electrofished in 1985
far exceed those of 1985 (Table 30).
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Table 26.

Salmonid Density Estimates (number of fish/100 m2 and

95 % confidence limits) for Sites Electrofished in 1986.
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Age 0+ Ade >

Site A #/100m2 CL #/100m2
GRANDE RONDE WATERSHED

SFW 10.9 1.4 3.3
CR1 16.9 2.9 7.7
CR2 34.2 x — 4.8
WE1l 20.2 2.9 4.8
col 41.9 8.8 19.9
coz2 6l1.2 13.1 41.8
RAl 110.3 5.0 23.4
RA2 6l1.2 11.7 33.5
RA3 0.0 0.0 23.6
RA4 23.1 0.0 15.4
TUCANNOR R. TRIBUTARIES
PA2 20.1 3.4 7.8
PAl 15.4 0.9 8.9
PA3 8.6 1.4 1.3
PAN1 18.4 6.0 22.1
PANZ2 10.6 0.0 20.0
PAN3 4.4 x ~— 77.2
ASOTIN CE. TRIBUTARIES
SAC3 8l.0 5.6 34.7
SACH 104.2 4.9 20.0
NAZ 12.1 0.0 15.2
NA3 36.7 19.4 §2.0
NA4 19.1 2.3 16.1
NAS 48.9% 27.4 61.1
NAGB 23.3 3.4 50.8
NA7 31.7 1.5 7.6
NAS 34.0 4.5 70.2
NAS 50.4 1.1 52.6
NAS2 48.0 0.0 27.4
NAS3 27.8 - 27.8
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A SFW= S.Fork Wenaha in NE Oregon (coop. w/0DFW), CR= Crooked
RA= Rattlesnake Ck,
SAC= S.Fork Asotin Ck. Control, NA= N. Fork
in a side channel.
{= 60 % reduction between passes, used sum of passes for minimum

X

B DV

WE= Wenatchee Ck.,
Ck, PAN= Panjad Ck,
Asotin Ck, NAS= N,

density estimate,

Bull Trout, CH = Chinook Salmon, BK =

Co= Cougar Ck,

Fork Asotin Ck.

should be used with caution.
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Table 27¥. Results of snorkeling counts

rrivers, Septembor 1986.

ori the Tucarmon

and Touchet

=ito maan Density 2
Stream Length widkth Area CFish/100 m2)
CDated Location . Habitat £md> Cm2 tm2 Farr legals=s CH BT WF o
N.F. Aurora Orchards riffle 68.0 B.82 599.76 4.3 —— — - 0.1¢7 -——
Touchet R. -—top of site is
(9~19-8612 56 m above center run 108.25 11.21 1,213.48 25.3 0.58 —_ 1.48 1.85 -—-
or road at bridge
Tucannhon R. HMA — Camp 9 riffle 28.5 19,25 292.12 5.5 — 2.4 — — -
(9-18-861 - top of site is
85 m upstream run 162.7 F.17  1,492.32 el <1.0 # 10.25 -~ .33 0.2¢
of Big 4 outlet
Ve )
w0
(9-18-86> Curl Lake U rS5.25 11.21 843.87 16.5 2.9 # 43.81 — 0.249 D0.59
- upstream of Cuw-l glide
lake outlet
(9-18-862 = boulder placement boulder 111.75% 10.47 1,170.58 10.8 2.3 8 t1.61 - - .85

below Curl lake riffle

intake

partr = rainbow trout of age 0 + and 1 + =size,

BT = Brown trout, WF = uwhite

Fish, OV = Bull trout.
hatchery (Adipose Clipped? steelhead smolts included.

legals ™= >150 mm, CH

= chinook pare,



Table 28. Comparison of Rainbow Trout Densities (# of fish/100 m2)

by Habitat Type on the Upper N. Fork of Asotin Creek,
- Summer 1986.

Age 0+ Age 1+
side s8ide
pool run riffle channel pool run riffle channel
12.1 36.7 19.1 48.0 15.2 52.0 15.1 27.4
26.4 48.9 31.7 27.8 48,7 6l1l.1 7.6 27.8
50.4 34.0 —— - 52.6 70.2 - -
X 29.3 39.9 25.4 37.9 38.8 6l.1 11.3 27.6
Sb= 19.4 7.9 8.9 14.3 20.6 g.1 5.3 0.3
Table 29, Comparison of Rainbow Trout Densities (# of fish/100 m?’
by Habitat Type on the Upper Tucannon River, Summer 1986.
Age 0+ Age 1+
boulder side boulder side
poocl run riffle groups chen. pool run riffle groups chan.
HMA
6.5 21.1 49.4 15.0 17.0 3.2 6.7 4.1 6.0 25.4
6.3 19.1 36.4 16.1 23.8 7.7 18.2 14.4 10.7 9.5
11.6 13.8 13.8 14.4 7.8 25.8 6.2 3.6 34.7 8.9
14,6 11.9 17.9 14.4 19.2 18.9 21.7 8.4 l4.4 4.8
9.5 26.6 14.4 11.6 39.1 18.9 4.0 11.8 26.2 13.7
38.1 14.3 22.5 22.1 16.7 15.4 15.6 11.3 22.1 16.7
X-14.4 17.8 25.7 1b5.6 20.6 16.6 12.1 B.9 17.3 13.2
sb= 12.0 5.5 14.3 3.5 10.4 10.0 7.4 4.3 8.2 7.3
WILDERNESS
10.5 19.4 13.3 9.6 22.8 13.9 -
6.4 33.0 17.0 - 22.4 16.5 4.6 =
5.7 —_ 18.5 -- —
24.5 — = - — 14.4 — - -
15,4 — = _— —_ 17.6 — - - —
X =12.6 26.2 15.1 — —— 16.5 19.6 9.2 — -
SD= 7.7 4.8 4.4 6.8 e —
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Table 30. Comparisons of dengsities of total rainbow trout for
gites electrofished by WDF personnel in both 1985
and 1986, Tucannon River (sites renamed in 1986).

1985 1986
site # fish/ 100 m2 gite # fish/ 100 =m2
Wilderness
2.2 24.1 3 49.6
2.4 48.9 6 24.2
3.3 43.1 10 41.3
3.4 16.1 11 38.9
4.2 25.2 14 27.1
7 17.6 19 21.0
10 20.3 21 28.8
mean = 27.9 33.0
Hartsock
TU7 44.0 Hart 2 80.1
TUB 36.8 Hart 3 53.8
mean = 44.4 66.95

Eight of 9 sites electrofished in the Wilderness section of
the Tucannon River, 5 of 6 sites on Panjab Creek, and 23 of 30
sites within the HMA contained adipose clipped (includes branded
and LV clipped) steelhead smolts that had residualized after
release from Curl Lake. All brands were 1986 releases (RA-IT-1 or
3) in the Tucannon R. system. Adipose clipped steelhead comprised
36 ¥ (mean FL=187.0mm, 8D=24.7, n=17) of all rainbows >140 mm in
the Wilderness, 83.9 % > 135mm (mean FL= 178.0mm,SD=21.3, n=26) in
Panjab Creek, and 26.9 % > 135mm (mean FL 169.5mm, SD= 24.67,
n=103) captured in the HMA by WDF electrofishing. Most fish >
191lmm captured by WDF in Panjab and the Wilderness section were of
hatchery origin. We found 50 % of the rainbow trout > 1356 mm (mean
FL=191.6, 8D=22.7, n=24) captured by electrofishing in upper Panjab
were residualized hatchery origin steelhead smolts. Even in the
upper N. Fork of Asotin Creek we found that 651.6 % of all rainbow
trout > 160mm (mean FL=202.6mm, SD=22.1, n=16) were of hatchery
origin, either as residualized smolts or fish stocked as catchable
size trout.

Discussion
Trapping

Transitionals and smolts from Charlie Cr. are not always
mutually exclusive classifications; they are of similar sizes, and
we conmsidered both as active emigrants. Therefore, they are
probably artificial separations and the results for these two
categories were considered together. We believe that we had 90 -~
100 % trapping efficiency in our emigrant trapping activities
because the entire stream was blocked and no gaps were apparent
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where fish could pass. However, our tests of trapping efficiency
were much lower than we expected. We believe that some of the
marked migrants that we tock upstream may have; 1) died, 2) not
been actively migrating, or 3) been missed upon recapture. These
factors would produce an underestimate of our trapping efficiency.
Qur trap did not work well in 1986 and most fish were caught by
electrofishing above the weir. Some parr, as well as 1 bull trout,
that we captured by electrofishing above the trap may not have been
migrating through the area but residing there. By increasing the
width of the chute and trap box in 1987 we were able to trap more
effectively. Electrofishing was unnecessary to capture fish that
year and procbably presents a more representative picture of the
size and timing of migrants in Charlie Creek.

Qur scale samples were taken throughout the trapping period
but they were not taken as a truly random sample for statistical
analysis, and therefore may or may not be representative of the
population of migrant steelhead smolts.

We experienced severe problems with the operation and
reliability of the floating trap on Asotin Cr. Many days the trap
was either sunk, or we had high mortality in the live box, because
of a small amount of debris. When we tried to anticipate the
debris load we often found the trap the next day without any flow
into the live box. Mortality of captured fish was not consistent
or correctable by any of our modifications to the trap. Because of
the inconsistency of our trap we are not able to present graphs of
run timing nor could we not obtain any estimate of trap efficiency
for steelhead parr or chinook salmon.

It appears that the peak of chinoock saelmon migration was
occurring, or had occurred, by the onset of our trapping in early
April. Numbers of chinook captured each day declined substantially
after 12 April. The bimodal length-frequency distribution for
chinook is caused primarily by the outmigration of parr in June.
All chinook captured after 28 May were clasaified as parr (50 % of
all parr were captured after 28 May, and >81 % of total parr
captured were captured on, or after, 13 May).

The numbers of steelhead parr that we captured on Asotin Cr.
was unexpected. It is possible that parr are also migrating during
other months of the year as well as during those months that we
trapped. We were unsuccessful in capturing wild steelhead
smolts/transitionals. These fish are obviously able to avoid the
trap because of their large aize.

This was the first year for the WDF smolt trap in a new
location on the Tucannon River to try and improve trapping
efficiency (Seidel and Bugert,1987). Trapping efficiency greatly
improved for wild steelhead (it was unmeasurable in 1986) but
remained extremely low for hatchery released fish. We presume that
most hatchery smolts are capable of either avcociding the trap or
swimming out of the trap because of their greater sige and swimming
ability. Smaller wild fish are more effectively trapped.
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The WDF trap captured large numbers of parr emigrants. Parr
averaged 92.6 mm from December through April. Transitionals and
some smolts dominated the emigration in December through March, and
averaged only 102.7mm. It is possible that parr became
transitionals during these months, but it is unlikely that they
grew enough to become smolts by April and May (when the average
smolt or transitional averaged between 145-152mm).

The estimates of emigration have been included here for
informative purposes but are not likely very accurate. Trapping
efficiency fluctuated considerably over the season and the standard
deviation for mean trapping efficiency was 50% of the average.
Because of this large deviation we did not provide confidence
limita. We believe that with additional mark/recapture tests and
subsequent year’s trapping data, the information could be very
useful in assessing smolt production. It does not appear to be
useful in estimating hatchery fish emigration or allow us to
determine residualism in the system. Trapping efficiency in future
years will be evaluated for estimating residualism.

Some hatchery fish from the 1985 and 1986 Cottonwecd C.P.
releases moved upstream and remained in Cottonwood Creek until the
following vear before migrating. The timing of the emigration in
1986 and 1987 appears to be nearly a month earlier than in 1985,
when the first of 225 emigrants was noted on 8 May. It could be
that many of the migrants passed the intake screen unnoticed prior
to 8 May in 1985. The hatchery contribution to the juvenile
emigration became much more significant in 1987 than in 1986 and
hatchery smolts were consistently larger than wild smolts.
Hatchery parr in 1986 were generally large fish that in 1987 were
classified as resident. Many residual hatchery fish in 1987 were
ripe males.

Summer Densities

We are uncertain about the separation of age 0+ rainbow or
brook trout from length-frequency histograms for Pataha Creek. It
appears there may have been very poor production in Pataha Cr. in
1986 based on the small number of fish in the 0+ age class. We
were unable to verify ages for specific lengthes because our scale
samples are not yet analyzed. Therefore, we assumed that 0+ aged
rainbow trout were < 102mm, and 0+ age brook trout were < 100mm.
Brook trout density exceeds that of rainbow trout at site PA3. This
is the only known mnaturally reproducing population of brook trout
in southeast Washingtaon.

We attempted to electrofish all tributaries of the Grande
Ronde River within Washington State to learn about rainbow/
steelhead distribution and species composition within this
drainage. We alaso wanted to examine populations that are not
stocked, and presumably not heavily fished, to contrast with most
streams in southeast Washington. We found moderate densities of
trout and few large fish in our limited sample of sites in the
Wilderneas. Rainbow/steelhead trout were in every location we
electrofished in 1986, even in areas of Cougar Creek and Grouse
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Creek with gradients in excess of 8-10 % {(we only qualitatively
electrofished Grouse Creek). We were unable to either
differentiate between steelhead or resident trout or to delineate
their distribution within these drainagea. The steep gradients in
the upper portionas of some of these amall tributaries would
preclude adult steelhead trout use, but these stream sections may
be ascended by age 1+ and older steelhead for rearing. They may
also contain resident trout only. Genetic comparisons may be the
only means to differentiate between steelhead in the lower
drainages and resident trout in the upper drainages.

Our experimentation with the feasibility of snorkeling for
species composition and density estimates was successful. We were
able to sample larger stream sections than with electrofishing and
we got a better idea of habitat use by fish species and age groups.
We may obtain better density estimates for fish over 150mm by
snorkeling than by electrofishing, but we have not directly
compared the two techniques. Zero age rainbow trout would
undoubtedly be under-estimated because of their small size and
their habit of remaining in very shallow water or near the
substrate. We intend to use snorkeling in the future for larger,
deeper pites but we need to calibrate the results of the two

techniques by making a direct comparison of density estimates from
the same sites.

Few gamefish over 200 mm were captured at any sites, Most of
the larger trout that were captured on Panjab Creek, the Tucannon
River, the N. end S. Forks of Asotin Creek, and Rattlesnake Creek
were of hatchery origin. Again, this verifies our previous
contention that the steelhead stocking program is affecting more
than our target streams and the specific stream areas receiving
smolt plants (Schuck and Mendel 1987).

Catchable Trout Program

Production

Production of legal or catchable size rainbow trout at the
Lyons Ferry/Tucannon complex totaled 263,951 fish weighing 86,548
pounds in 1986 and 203,772 fish weighing 71,614 pounds in 1987.

The cumulative average weight for catchable trout was 2.9 fish/1lb
and 2.856 fish/pound for 1986 and 1987 respectively. Appendix W
gives a listing of streams and lakes in southeast Washington which
received compensation plan plantings, the number and pounds of fish
they received, and the number of different stockings into each
water. Total compensation plan production would be 84,000 pounds
of fish total, with 3,100 pounds of catchable fish and 100,000
fingerling provided to Idaho. The program accounted for about 103%
of that goal in 1986 and 85% of the goal in 1987 with & full
compliment of catchable sized and fingerling fish raised for Idaheo.

71



CONCLUSIONS

Wild smolts from the Tucannon closely match the size of fish
from the Asotin Creek system (see Asotin Cr. Trapping) and the
large parr emigration appears to occur from both mainatem systems,
but not from the small tributaries (see Cottonwoed and Charlie
Cr.’s Trapping). We are unsure at present whether thia parr
emigration is in response to hebitat limitations in the system or a
pre—smolt response that provides fish to the Snake River for
rearing prior to smolt emigratiom in a subsequent year.

Objective 1: Fish cultural practices at the hatchery did not
changed significantly over previous years. Operation of the
hatchery however changed to accommodate the addition of the final
conditioning pond in Dayton on the Touchet River. Moving fish to
conditioning ponds in early March places some additional work load
on the hatchery in spring but lessens work and transport problems
later in April when all the fish have to be outplanted. All
steelhead grew to acceptable smolt size and converted food fed at
or above target levels.

Beginning in 1987, a new stock of summer steelhead was
released at Lyons Ferry Hatchery. Insufficient numbers of either
the Wallowa or Wells stock origin adults returned to the hatchery
trap to allow selective spawning of known origin fish. We had
designated the Wallowa stock fish as primarily an upper river stock
(Grande Ronde R., Asotin Cr.) and could no longer depend on Wells
hatchery for the remainder of our egg needs. We therefore utilized
fish returning to the hatchery trap that spawned between 7 February
and 30 March. These fish were & mixture of predominately "A run"
hatchery origin females and males. A percentage of wild fish were
present in those spawned and numbers of one end two ocean age
adults were about equal. Numbers of fish spawned weekly were
roughly representative of the spawning curve {fewer fish early and
late with the majority of spawned fish occurring in the middle of
the period}.

We recognized that our selection of adults to spawn may not
have been optimum for any one of the tributary rivers which would
ultimately be receiving the smolts. However, trapping facilities
are not currently available on any of those rivera, and need
demanded the use of existing facilities.

Disease at Lyons Ferry has not been a problem. Minor
outbreaks of coldwater disease at LFH, and IHN at the Tucannon
Batchery have not caused serious mortality. Rearing pond mortality
at Lyons Ferry has been surprisingly low. Avian predation is only
a serious problem at the hatchery during the spring when rearing
ponds are lowered to remove the fish, thus making the fish more
susceptible to predation. Stocking estimate errors are generally
of less than 1 %¥. Condition factors (C.F.) on most smolt groups
are acceptable (C.F.<l) except for raceway reared fish which tend
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to be heavier (C.F.>1), and alsc have a higher percentage of

precocious males in the samples. Every effort will be made to
limit the need for rearing steelhead in raceways. Descaling at
release is not a problem for either hatchery or truck releases.

Objective 2: Smolt size and weight were more consistent this year
than in previous years. We attribute this improved consistency to
a greater amount of time the smolts reared in the rearing ponds.
Smolts reared in the raceways were again larger and heavier than
the fish released from the ponds. Such large fish are not likely
an improvement since condition factors and precocious male rates
indicate these fish are not of the highest quality. 1In 1986 we
placed the brood fish smolts back into a rearing pond for the last
two months prior to release to prevent the over size and over
weight condition. We consider the smolt quality to have been
greatly improved.

Releases of steelhead from the Curl Lk. CP appeared to fare
better in both years than in 1985 when residualism was very high.
Very cold water may be causing poor survival or emigration response
of smolts and the wandering of returning adults that we have
documented the past few years. We began forcing the smolts into
the river by the first week in May to ensure the fish every chance
of emigrating from the river at the most opportune time. The new
Lyon’s Ferry stock of fish may also be performing better in the
Tucannon R. than stocks used in the past. Improved passage figures
from the dams are at least encouraging for this area. Adult
returns and contribution to the sport fishery will be watched
closely.

Freeze branding juvenile fish to assess migration rates
through the river system seems to be an effective tool.
Information obtained by the Fish Passage Center does provide
insights into migrational behavior from year to year. Relying on
this information to determine survival, as we first proposed, is
however, not possible. Variasbles in estimating passage of marked
groups at the dems are too numerous and too difficult to estimate
accurately throughout the season. We no longer believe that the
sampling program in place at the dams is capable of providing us an
accurate estimate of survival. The best we can determine from the
Juvenile sampling is an assessment of year to year variation of
groups as represented by the Passage Index. Continued developments

in the use of PIT tags may lessen the need for branding of 240,000
fish annually.

Plans to administer a morpholine drip to test groups of smolts
released at the hatchery were again delayed. Because of several
unknowns concerning the differences in stocks in use at the
hatchery and how these same stocks would react after conditioning
at the remote ponds, we delayed this experiment until we could be
more sure of the nature of the straying/wandering behavior. This
morpholine study may be conducted in the future but will be
reserved until more stock specific studies have been done.

Our smolt trapping results indicete that some hatchery fish
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are residualizing in the area streams and that some of these fish
emigrate the following spring. Unfortunately, our scale analysis
mis-interpreted 100X of these "holdover" hatchery fish by aging
them as having resided 1 year in freshwater. We plan to continue
to attempt to estimate how many of the "holdover" hatchery smolts
contribute to our hatchery production and how many residualize and
compete with wild resident trout.

Smolt trapping at Cottonwood Ck., Charlie Ck. and the Tucannon
River have provided us with some valuable information and
residualism. We have not been successful in trapping migrating
hatchery steelhead smolts. Traps in Charlie Ck. and the Tucaennon
R. have had acceptable trapping efficiencies for wild steelhead
smolts and parr. Wild smolts from the Tucannon R. closely match
the size of fish from the Asotin Ck. system and the large parr
emigration appears to occur from both mainstem areas, but not from
small tributaries. We are unsure at present whether this parr
emigration is in response tc habitat limitation in the system or is
a pre—~smolt reasponse that provides fiash to the Snake River for
rearing prior to smolt emigration in & subsequent year. Scale
analysis of wild steelhead emigrants during the spring and summer
and length-frequencieas for rainbow trout in Panjab and Cougar
creeks suggest that there may be 3 age classes of trout < 200 mm
length in many southeast Weshington streams.

Objective 3: Tagging, fin clipping and branding are still
important tools to allow our evaluation of the different stocks of
fish and different release strategies. Adipose clipping and coded
wire tegging went smoothly, although brand quality on some of the
groups is still a problem. Branding requires greater concentration
on the part of the individual doing the work, than does tagging or
fin ¢lipping. The key to acceptable brand quality is increased
supervision of branders and emphasizing more concentration by them
during their work.

Returns of tagged and or branded adult steelhead to the
hatchery are disappointingly low. All releases from the hatchery
starting in 1983 received some type of distinct mark to allow
positive identification upon return to the hatchery and separation
of different stocks of fish for spawning. We, therefore, expected
a majority of adults returning to the ladder at the hatchery to be
marked. That was not the case. Only 19 X% of the 1253 fish that
were trapped from the 1986 run were extermnally marked. A
complicating factor was the absence of other tagged or branded fish
in the samples that might indicate a possible source or origin for
the large number of unmarked fish. The large migration movement of
Lyon’'s Ferry and Tucannon River released fish to above LGD is
disturbing. We are still unsure whether this is straying caused by
an inability to locate the hatchery and river mouth during low
summer flows, or general wandering that is exhibited by this specie
in the Snake river in their attempt to find preferred summering and
overwintering areas. Their inability to move back down stream
through two dams during a period when the ladders are sometimes
inoperative would not be unusual, and disorientation may then bring
about more active straying into upper river tributaries. This
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subject is more fully investigated by Mendel and Schuck (1988).

Estimating harvest of adult steelhead is the single most
expensive and time consuming aspect of the evaluation program.
Creel surveys were conducted on the entire Snake River syatem and
estimates of effort and harvest made by section (Mendel et al,
1988). Estimates of harvest in the Snake R. were also obtained
from statewide punchcard returns and found to be reesonably close
to our statistical estimates. Sport and commercial harvest .
estimates were obtained where possible to provide the estimates of
contribution of Lyon's Ferry reared and released fish. The
importance of Lower Granite Dam adult sampling to estimating
returning performance is becoming more evident. TLarge sample sizes
can be obtained at relatively low cost to both estimate smolt to
adult survival within the project area and to collect biological
information for describing the characteristics of the returning
fish. The obvious limitation of this data is its' insbility to
accurately provide data on LSRCP streams receiving smolt plants
down river (Walle Walla, Touchet Rivers) and the unsureness of the
full meaning of passage of LFH and Tucannon River fish. Tables 6
and 14 within this report provide the essential information for
interpreting program success. It is obvious that our fish are
contributing to multiple fisheries throughout the basin and also
that those fisheries do not at present appear to be a significant
threat to meeting our compensation goal of adults into the project
area. Incorrect data was presented in our last annual report and a
corrected table estimating contributior of LFH origin fish to
various fisheries in the Columbia R. basin is presented in Appendix
X.

Scale samples of sport caught fish were taken, mounted,
impressed on plastic and read with the aid of a scale projector.
The scale age results were reported in the 1986-1987 Creel portion
of our annual report.

Our LFH steelhead are demonstrating some differences in run
timing over LGD than the general steelhead run. Fish released from
the LFH and the Tucannon River have a higher proportion of asdults
that cross LGD in July and August than is typical of other returns
to the deam. We have been concerned in past years that these fish
crossing LGD in large numbers from down river release sites may be
lost. Until we can sample the entire returns more effectively at
Lyon’s Ferry and Tucannon hatcheries, we will not be able to
document the proportion of fish from these release sites that
actually stray above LGD, nor will we be able to document the
numbers of fish jaw tagged at LGD that are able to return to LFH or
the Tucannon River to spawn or be available to sport fisheries. A
permanent trapping weir on the Tucannon R. is necessary for us to
obtain this information.

Counting adults into Asotin Ck. was not successful again in
1986. ' However, our adult trapping at Charlie and Cottonwood creeks
did provide us with valuable data concerning wild returning adults
as well as recovery of tagged hatchery adults. We will not trap in
Asotin Creek in 1988 so we can document natural spawning
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distribution in Charlie Ck. and the SF of Asotin Ck. and evaluate
the effects of our trapping weir on adult steelhead passage. We
have been redesigping our traps and weirs to improve adult
steelhead pussage and trapping efficiency in the future. We hope
to obtain accurate estimates of redds/female and sex ratios of
adults to enable us to develop reliable estimates of spawning
escapement from our spawning surveys. Spawning surveys have proven
to be very successful during 1986 and 1987. Redd densities have
been quite high in most streams. We will continue to conduct these
surveys when possible to develop an index of spawning escapement
and evaluate the benefits of supplementation.

Return rates of marked groups of steelhead have generally
surpassed the returns required in the LSRCP goal (0.5%). Returning
adult steelhead have averaged 55% 1 salt age over the past several
years with 2 salt age fish comprising nearly 45%. Three salt age
fish comprise only < 1% of returning adults.

Objective 4: Electrofishing to determine increased abundance of
steelhead in a stream is proving to be a questionable methodology
for evaluating adult return performance. The electrofishing does
provide valuable information on existing populations of juvenile
salmonids, but we are unsure at present to what extent increased
hatchery origin adult fish escapement will increase juvenile
populations. QGross increases in Jjuvenile numbers would likely
suggest increased spawning. Supporting redd count data would be
necessary, however, to provide full usefullness of the data. Also,
the indication from our trapping that large numbers of parr
emigrate from meinstem streams complicates the usefullness of parr
density data. What electrofishing has shown is that large numbers
of residual hatchery steelhead smolts have migrated throughout the
tributary streams and are competing with existing populations far
from the stocking sites. BSome of these hatchery fish also
contribute to the catchable trout fishery. After several years of
electrofishing, we are still unsure of the status of resident
rainbow trout populations in southeast Washington. We have been
able to document the presence of few spawning resident rainbow
trout females and we haven’t determined size and age at first
spawning. Now that we have trout densities for most of the major
streams in southeast Washington, we will limit our sampling in the
future to specific index areas to compare densities with previous
years.

We were able to accomplish some snorkeling this project year.
We will do more snorkeling in 1987 to determine if that technique
would be effective in replacing some of the time consuming
electrofishing.
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Appendix A. Study Proposesl.

OBJECTIVE 1: DOCUMENT JUVENILE GROWTH AND DEVELOPMENT AND FISH
CULTURAL PROCEDURES.

Approach: Lyons Ferry hatchery was designed to produce 931,000
smolts annually at 8 fish /pound. These numbers were based upon
experience and were the beast estimate at the time. No large well
water hatchery exiated on the Snake R. at that time so actual
assessment of performance is an important need to accurately
predict long-term production capacity. Multiple stocks of
steelhead will also be cultured at the hatchery; one long term
hatchery stock and at least one wild/matural-origin stock to be
used in upper Snake R. tributaries. Relative performance of
juvenile fish in the hatchery may be an indicator of long-term
adult performance. All aspects of hatchery operation will be
monitored. Recommendations for changes in hatchery procedure will
be made, if necessary, to improve returns. Work on this aspect of
the progrem will be ongoing.

SUB-0BJ. 1.1 Determine mean rearing time from egg to release
for resident trout and for comparison of Wallowa
and Wells steelhead stocks. Document hatchery
performance through monitoring growth rates,
conversion factors and succeptability to predation
or die-off.

Task 1.11 Sample 0.005 to 0.01 percent of separately
reared groups for mean fork length and weight,
in millimeters and grames respectively.

Task 1.12 Document disease history to determine effects on
growth. (Available from hatchery records but will
include viral disease certification from parent
samples taken at time of spawning).

Task 1.13 Estimate raceway, or pond mortality, based on
estimates of numbers of fish stocked versus number
of fish removed. Attempt to identify sources of
mortality. Some possibilities are:

a. disease
b. avian predators
c. 8tocking estimate errors

Task 1.14 Calculate condition factors for all groups based
on dats from task 1.11.

Task 1.15 Compare smolt and resident trout production (pounds
and numbers) with hatchery compensation goals.

Task 1.16 Document special fish cultural requirements (if
any) of each release group and/or stock.
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SUB-0BJ. 1.2 Determine condition of hatchery smolts at time of
release.

Task 1.21 See task 1.14

Task 1.22 Sample for descaling and fin condition utilizing
standard descaling report forms (if available) used
by transporting agencies.

Task 1.23 Sample all CWT/brand groups for tag/brand loss
prior to release. {see Objective 2)

Task 1.24 Utilize portions of Goede’s organosomatic index
procedure to assess the gquality of smolts
released. This will alsoc allow for comparison to
other state hatchery smolts.

OBJECTIVE 2: DOCUMENT SMOLT AND RESIDENT TROUT RELEASES AND
EVALUATE SMOLT OUT-MIGRATION BEHAVIOR. PROVIDE
MANAGEMENT RECOMMENDATIONS.

Approach: Marking of juveniles with coded-wire tags, brands, fin
clipas and combinations of the three are an essential part of the
Juvenile/adult performance program. Improvements in tagging
technology have aided the rapid collection and interpretation of
migration data. Representative groups from each stock and release
group will be marked, tagged and branded for positive
identification. Established monitoring systems at hydroelectric
dams on the Snake and Columbia Rivers supply the needed juvenile
migration data to assess initial migration performance and smolt
survivel to, or past, multiple sampling points.

SUB-0BJ 2.1 Document numbers, size, time of release, methods,
and location of steelhead smolt and resident trout
plants. Evaluate out—-migration performance.

Task 2.11 Tag and brand representative groups from each major
release area within the restrictions of hatchery
holding space. Minimum group size of 20,000 fish
will be used to ensure adequate tag return.

Task 2.12 Observe and record smolt migratien behavior from
rearing ponds, Wallowa Hatchery, and conditioning
ponds. Observe numbers of fish migrating over
period of time and estimate total numbers left in
rearing ponds.

Task 2.13 Observe and document smolt behavior from river
release sites, according to river conditions and
willingness to migrate.

Task 2.14 Determine migration time and performance down river

by using information gathered at established smolt
transport and sampling locations on the Snake and
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Columbia Rivers. Brands allow immediate assess-—
ment of group performance.

Task 2.15 Assess smolt residualism by censusing release sites
and reasonably adjacent areas of streams through
electroshocking and/or angler creel checks.

Task 2.18 Operate smolt traps on the Tucannon River, Asotin,
Cottonwood and Charlie Creeks. Estimate total
smolt outmigration of wild and hatchery salmonids
for assessment of residualism. (Data recovered will
aide in tasks 2.12, 2.13, 2.14 also. Tucannon
trapping will be assisting WDF personmel.)

SUB-0BJ 2.2 Attempt to determine reasons for Lyons Ferry brood
stock releases to bypass the hatchery outlet; and
discover other methods to properly imprint smolts
and improve returns to the hatchery.

Task 2.21 Mark all brood stock releases from the hatchery
with CWI/brand to allow ease of trapping and
tracking at dams as returning adults.

(See table 1).

Task 2.22 Release four test groups and two contrel groups at
two different times (late April;early May). One
group at each release time would be subjected to an
artificial imprinting chemical. Chemical would
then be released from the facility during subse-
quent years to attract adults to the ladder.

SUB-0BJ 2.3 Attempt to determine out-migration timing and
condition of wild or naturally produced steelhead
smolts.

Task 2.31 Electroshock sections of streams on several
occasions during the spring to determine relative
abundance, condition and out-migration timing.

Task 2.32 Operate smolt trap to collect same information as
in task 2.31, on selected streams. Streams to be
trapped in 1986~87 include:

Tucannon River (jointly with WDF)

Asotin Cr. (below the forks)

Charlie Cr. (tributary to Asotin Cr.)

Cottonwood Cr. (at conditioning pond diversion)
(Same as Task 2.186)
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OBJECTIVE 3: ESTIMATE ADULT RETURNS TO DOWN-RIVER AND TERMINAL AREAS
(STREAMS, OCEAN HABRVEST, SPORT, COMMERCIAL AND TREATY
INDIAN HARVEST, HATCHERIES, ESCAPEMENT) AS A MEASURE
OF COMPENSATION SUCCESS.

Approach: Adult returns are the purpose of L.S.R.C.P. hatcheries.
Measuring adult returns te the point of release and other
intermediate or terminal areas is necessary. Adult harvest will be
sampled in appropriate main river and terminal area commercial,
treaty Indian and sport seasons through existing state and federal
programs. Continuance of down-river programs is essential for
complete, accurate evaluation of compensation goals. Terminal
harvest within the L.S,R.C.P. area will be statistically sampled to
estimate total harvest, % Lyons Ferry contribution to harvest and
escapement. Two methods to assess spawning escapement will be
compared. 1) Redd counts in established stream areas will continue
despite problems encountered with high spring flows hampering
visibility., 2) Adult trepping and enumeration in some areas, and
spawning ground surveys will allow WD@ to properly manage existing
native stocks in concert with expected hatchery returns.

SUB-0BJ. 3.1 Identify returning hatchery adults using coded-wire
tags, freeze brands or fin clips to estimate return
rates,

Task 3.11 (Same as Task 2.11; see alsc Table 1).

Task 3.12 Adipose ¢lip remeining steelhead production to
comply with state management criteria and allow
positive identification for wild/hatchery ratios.
(see Task 3.33).

Task 3.13 Compile sample data from Columbia River and Snake
River adult sampling stations to determine regional
return rates for marked groups.{See Sub-obj. 3.3).

SUB-0BJ. 3.2 Document hatchery rack returns of marked production
and broodstock hatchery releases. Marked returns
will be used as part of totals for quantifying
percent return from release.

Task 3.21 Use rack returns from hatchery records for Lyons
Ferry, Tucannon, and Wallowa Hatcheries to compute
adult return rates to hatcheries.

Task 3.22 Compare adult returms, to Lyons Ferry, from Wells
and Wallowa broodstock releases made in 1983
through 1985.

Task 3.23 Determine timing of returns from Lyons Ferry
releases by examining returns of branded, CWT
adults to adult collection facilities at McNary
and Lower Granite Dams, and to Lyons Ferry and
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Task 3.24

Task 3.25

SUB-OBJ. 3.3

Task 3.31

Task 3.32

Task 3.33

Task 3.34

Task 3.35

SUB-OBJ. 3.4

Task 3.41

Task 3.42

Task 3.43

Task 3.44

Wallowa hatcheries.

Document length and sex of returning adults,
Cellect scales as in Task 3.35.

Assist with spawning of adults and collection of
samples to ensure control of infectious viral
diseases. Samples will be mnalyzed by WDF
disease laboratories in Washington.

Estimate sport and commercial harvest of returning
adults.

Design and conduct creel surveys for the Snake,
Grande Ronde and Tucannon rivers to estimate angler
effort and catch of marked fish.

Obtain sport harvest of adult steelhead on the
Tucannon river using steelhead punch card
estimates as a check against creel survey
estimates. Regular creel checks would be required
to determine wild/hatchery ratios in the catch.

Obtain estimates of down-river (Columbia and other
incidental tributary) sport and commercial

harvest through existing sampling conducted under
other programs.

Obtain estimates of adult mortality rates through
lower river hydroelectric projects.

Collect and read scale samples to determine length/
age relationships and duration of fresh water and
ocean residence.

Estimate spawning escapement.

Operate Tucannon Hatchery wier and trap to
enumerate up-river escapement.

Use coded~wire tag return rates at Lower Granite
Dam to estimate mean adult escapement for sample
groups. Subtract harvest estimates for the mid-
Snake and Grande Ronde Rivers (Task 3.31) to obtain
net adult escapement to point of release. (Note:
estimates of eacapement to Wallowa Hatchery through
ODFW marking programs may be available as a check
for this estimate.)

Install and Operate a temporary adult counting
station or trap on main Asotin Creek (and/or

tributaries) and Cottonwood Creek to enumerate adult
escapement.

Walk study sections established on tributary
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OBJECTIVE 4:

Approeach:

streams beginning March 1, to identify: (a) initial
date of spawning; (b) density of spawners,
expressed as redds/mile; (¢) differences in
spawning areas; (d) completion of spawning.

Number of times walked and dates will be dependent
upon climatic and water clarity conditions.

Streams include:

Charlie Cr. L.Tucannon R.
S. Fk. Asotin Cummings Cr.
Robinson Fk. Panjab. Cr.
Blue Cr. Wolf Fk.

ESTIMATE JUVENILE AGE CLASS DENSITIES ON SELECTED
STREAMS AS AN INDICATOR OF ANY INCREASED SPAWNING
ESCAPEMENT AND SUCCESS.

Electroshocking/snorkling for juvenile age-class densi-

ties are amn indicator of increased spawning escapement and/or
spawning success. Data collected will allow WDG to properly manage
existing native stocks in concert with expected hatchery returas.
Management recommendations from these data will allow protection
for native stocks while encouraging harvest of hatchery stocks.

Task 4.1

Task 4.2

Task 4.3

Task 4.4

Task 4.5

Utilize representative sample sections in juvenile
rearing areas previously saempled, or new areas in
streams not already sampled, that provide year-
round habitat for steelhead.

Establish two or three 30-40 meter sections to be
electroshocked in the fall for 0, 1, and 2+ steel-
head on each river. S8norkling sections will be
50-100 meters in length.

Use standard backpack electroshocker and block nets
at upper and lower end of section to prevent
recruitment or escape. A two or three pass removal
method for population celculation will be used.
Fish would be kept live in buckets until shocking
was complete, then weighed (gms) and measured (mm).
Age classes would then be established by length
frequencies.

Compute population estimates and confidence inter-
vals as described by Zippin (1958). These data will
gerve as an indirect measure of increased spawning
escapement from smolt plantas when compared to base-
line date collected between 1981-85. These will also
be useful in monitoring any long-term affect on

wild spawner success because of gene dilution.

Utilize snorkling procedures developed by Idaho and
Washington to estimate juvenile population
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densities on large stream sections.
Task 4.6 The relation between average parr density and smolt
production (survival rates) will be estimated for
streams containing smolt traps. This may allow us to
predict smolt production for streams from our parr
density eastimates. This relationship would allow
greater understanding of management alternatives or
changes in regulations.

OBJECTIVE 5: WRITE ANNUAL REPORT OF ALL ACTIVITIES LISTED IN
OBJECTIVES 1-4 AND EVALUATE EFFECTIVENESS OF APPROACH

AND TASES FOR SATISFYING ALL OBJECTIVES.

Approach: Timely analysis of data is critical to the continuity
and efficacy of the evaluation program. Completion of an annual
report should precede the budgeting process for subsequent years.
Results should guide changes that may be necessary in programs and
their budgeta. The current contracting period does not allow
enough time for completion since peak work times fall in the first
90 days after a contract year has ended. Analysis and report
writing should be done between important field data collection
Periods.

Task 5.1 Complete all tasks listed in Objectives 1-4
according to the following schedule:

Task = Activity - Time Period
1.11 Growth rates Monthly
1.12 Pisease history May
1.13 Pond and raceway mortality Monthly
1.14 Condition factors Monthly
1.15 Yearly production (pounds) May, August
1.16 Document special requirements May-April
1.22 Descaling/fitness sampling April—-May
1.23 Tag/brand loss sampling March/May
2.11 CWT tagging February
2.14 Smolt migration (regiomal compilation) May—-September
2.22 Chemical imprinting April
2.31 Spring electroshocking April-May
2.32 Smolt trepping March-June
3.12 Adipose clipping August-Sept.
3.183 Tag recovery (regional compilation) Sept-December
3.21 Hatchery tag recoveries February-May
3.23 Run timing July-May
3.24 Adult sampling in hatchery February—-May
3.25 Viral sampling and spawning February-May
3.31 Creel surveys Sept—-March
3.32 Puncheard catch estimates June-July
3.33 Down-river catch estimates June—-March
3.34 ‘Adult mortality at dams June—-March
3.356 Scale collection and analysis(see 3.31)
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3.41 Operate Tucannon adult trap, and February-May
other stream traps.(task 3.43)

3.42 Brand recovery at Dams{summaries) June

3.44 Spawning ground counts April-May
4.1-4.3 Electroshocking for fall populations August-Sept.
4,4 Compute populations January—-March
4.5 Snorkling transects August-Sept.

Task 5.2 Analyze all data collected in Objectives 1-4 and
prepare an annual report discussing results and
recommendations for subsequent years. State
whether compensation goals have been met. The
report would be completed under the following

schedule:

Task Description Time

5.21 Assemble results from yvearly tasks March

5.22 Designate responsibility for report March

sections

5.23 Draft Report for inter—project review October 1
5.24 Draft Report for agency review November 1
5.25 Final Report to Printer December 15
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Appendix B. Description of Facilities.

Facilities constructed under the LSRCP program were designed
to achieve anticipated results. Constant evaluation of the
performance of the facilities and the fish produced will be
necessary to insure program goals are being met. Changes in the
program or facility will be made to assure long term success.
The facilities and study area are scattered over a five county
area and involve portions of six drainage systems.

Lvons Ferry Hatchery

Production fecilities include egg and starter troughs for 1.15
million steelhead. One hundred thousand (100,000) rainbow eggs
from outside sources will also be hatched annually. Nineteen
intermediate concrete raceways and three rearing ponds (80°’x
1150’) with a surface area of 2.1 acres are used for advanced
rearing. The hatchery and rearing pondes are designed for single
pass water flow. Water is provided by eight deep wells capable of
producing 103 cfs constant flow. Water temperature is constant,
around 52 degrees Fahrenheit. A fish ladder, enclosed spawning
building and concrete release structure below the rearing ponds
complete the WDG facility.

Design capacity was for 116,400 pounds of steelhead smolts at 8
fish/1b, and 45,000 pounds of legal rainbow trout at 3 fish/lb.

Tucannon Hatchery

The Tucannon Hatchery recently underwent complete renovation by
the Corps of Engineers as part of Washingtons’ LSRCP program. The
hatchery now has an expanded spring collection network to provide
sediment free, conastant temperature water for egg hatching and
raceway rearing. Six round ponds and four large raceways can be
used for rearing , and adult steelhead and salmon holding. One
large earthen pond will be used for advanced rainbow rearing. One
deep well provides 56 degree Fahrenheit water for tempering very
cold river water during winter.

The design capacity was for 41,000 pounds of legal rainbow
annually, and for adult chinook holding and spawning. The long-
range WDF spring chincok program will be trapped, spawned and
partially reared at Tucannon Hachery.

Curl Lake Conditioning Pond

This earthen structure is for late season rearing/conditioning of
steelhead smolts for the Tucannon River. Curl Lake C.P. is
located five miles up river from Tucannon Hatchery and will be
operated by Tucannon personnel. Design capacity is for 160,000
smolts, and water is supplied by a diversion pipeline from the
Tucannon River. Curl leke was first used in 1985 and is planted
with legal rainbow trout after all smolts have migrated.
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Cottonwood Creek Conditioning Pond

This structure is located approximately eight miles north of the
Oregon border on the Grande Ronde River. The facility consists of
one large earthsen-rock rearing pond, water diversion system, feed
storage building, and temporary living quarters to be occupied
three months each year. Water is supplied by Cottonwood Creek, a
tributary to the Grande Ronde River, and flows range between 2-6
cfs. during the spring use period. The pond is dry the remainder
of the year. Design capacity is for 250,000 steelhead samolts to
be reared during March and April for release into the Grande Ronde
in May. Tenmporary personnel oversee care and feeding. This
facility was first used in 1985.

Davton Conditioning Pond

Dayton C.P. is located on the Touchet River within the City

of Dayton, construction was completed in 1986. The facility consists
of one small asphalt lined earthen-rock rearing pond with concrete
bottom drain channel, feed storage building, and temporary living
quarters. Water is provided by a concrete diversion and

pipeline from the Touchet River. Release of fish is accomplished
through a pipeline exiting into the river immediately below the

pond. Design capacity is for 150,000 steelhead smolts to be reared
in March and April for release into the Touchet River in May. The
pond was used for the first time during the spring of 1987.
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Appendix C.

Strean temperatures taken at trepping -1 L.

during the

1986

andl spring

1987.

tharlie Creek 1907

Charlie Creek 1966

Asotin Ck. Smolt trap 1966

5.F. Asotin Ck. 1987.

terp. Hax wNih tenp. max  nHin tenp. nax min . terp. max wWin

date tine Co F2 o Fado F2 date time <o F2 <o F2 Co F2 date time <o F) £o F2 to F2 date time Co F2 o F2 €o P2
2-8 . 1630 42 3-31 1500 52 4-7 i <8 56 44 2-12 Bl Al

2-9 1115 a9 4-1 1230 48 4-8 58 [ 2~-1i8 e} 34 92 34
2-1a 930 42 -2 i500 31 -3 1001) S0 ST Ik 2-19 430 a7 43 as
2-12 925 39 4-3 1560 54 4-10 I 18 5e 2-21 131 34 42 34
2-14 1415 43 q-4 1230 52 q4-11 i 42 52 41 i 4% 38 43 as
2-17 915 2 59 3 9-35 1600 35 4=12 46 51 <0 “a 43 38
2-18 815 B 449 35 9-5 1830 54 f 42 4-15 L 4956 52 45 ! 1 32 41 a3z
2-19 io00 41 44 33 q9-7 1100 5z . 42 4-16 ; 45 52 45 i I3 ax 40 G
2-21 900 s 45 3B 9-8 1130 55 59 415 4-17¢ L 45 51 44 Lt a9 41 as
2-22 1115 42 44 37 4-3 1100 53 &0 47 4-18 43 53 43 i § & 42 45 35
2-23 1130 41 <42 3B 4-10 1000 S0 b0 44 4-19 ) 45 53 43 I 40 95 39
2-23 300 I3 493 34 q4-12 an2 96 34 40 4-20 [0 <8 35 44 43 48 41
2-27 1400 4% 42 33 414 200 45 52 11 J-21 ) 19 B0 48 | 12 48 42
-1 1030 43 49 38 4-15 815 47 54 94 q-22 i S50 63 48 i 43 b ! 490
3-3 845 989 <48 42 4-16 800 -3 53 44 4-23 | 45 92 495 L5 41 46 39
| 930 %€ 51 43 q-17¢ T30 45 52 53 4-24 i 42 4 €2 -3 | 5 497 a4 <40
3-5 10 33 54 9 4-18 215 43 53 42 q4-235 " 46 54 42 3-10 kB 42 97 41
3-6 930 47 53 46 4-19 900 49 55 11 q9-26 ' 43 54 43 I-11 Qi 43 97 q1
3-7 1100 46 51 42 4-20 a1s 30 56 13 427 1) 46 53 44 3-12 i 44 48 43
3-8 840 2 50 39 4-21 900 53 63 €M q9-28 L <46 55 45 3-13 144 48 48 43
3-9 15493 50 S0 40 4-22 a3o | BS 52 9-29 Tan 45 55 45 3-14 i 92 48 942
3-10 1100 96 S50 43 1-23 S0g 47 56 92 -6 16 50 41 3-15 44 <8 40
3-11 930 46 S0 42 q-24 820 43 52 40 S5-g 52 54 45 3-17 e 48 48 42
3-12 1000 97 52 49 4-25 845 46 : ] 5-10 49 Se 47 3-18 1! 45 43 41
3-13 1440 50 S0 43 9-26 830 47 1 5-12 1 30 54 e} 3-19 L) 93 46 38
3-14 830 44 52 42 4-27 84S 48 iy 5-13 S50 55 49 3-20 43 44 40
3-15 1200 47 50 40 4-28 asn 46 i .o 3-14 i 1] 33 13 ] ¥ 45 47 ar
17 1130 8 50 41 %4-29 1315 “4& { 5-15 97 55 45 ! 17 50 ar
3-18 100 18 50 42 o-1 1030 52 1) 5-16 935 54 4 3 40 S0 38
3-19 1230 44 <49 39 5-2 1030 54 4 5-17 { <48 59 14 i S0 51 40
3-20 900 49 497 440 5-4 1000 S0 “ 5-18 15 20 [} 47 e 25 49 S51 39
I-21 1300 49 43 37 5-5 1035 sQ 43 5-19 i 5t B2 S0 [ 97H) <0 51 33
3-22 1230 48 50 38 5-6 1030 <46 ! 46 5-20 i1 52 B2 50 i 40 51 38
3I-23 1000 49 51 38 5-8 a08 SO 12 <40 5-21 =1 50 54 S50 4 40 51 L
3-24 83 6§53 39 5-9 800 99 faf) i o 743 I5 50 413 25 a6 47 33
3-25 1045 48 54 36 5-1a0 830 49 . i S 745 i 53 45 i 3. 48 as
3-26 1000 q2 52 40 5-12 930 49 i 93 g 830 57 95 I q2 52 an
3-27 845 92 S50 39 5-13 1130 52 i 41 930 ¥ &7 50 | 55 55 <0
328 745 90 <49 39 5-14 00 97 55 13 — 2 1030 19 &7 55 4 56 56 43
3-29 1015 90 <=8 33 5-1S ang -8 57 44 29 900 it &8 56 "t- 44 56 42
3-30 1015 92 50 34 S5-16 930 47 53 42 1y 900 ] 69 LT3 {+ = S0 56 44
3-31 1045 8 54 39 S-17 845 49 bz 46 =3 B30 ri 57 = 9 52 12
9-1 1300 %% 56 <40 5-18 1215 60 ¥ <43 | a0 L -1 59 Sk B2 45
g2 1100 50 50 42 5-19 915 55 1] 51 =8 845 ) &9 58 53 k] 26
4-3 1200 55 38 44 5-20 1030 55 &7 34 b 845 &4 56 46 33
4-4 1600 5S4 58 44 S-21 300 51 57 19 =7 00 ¥ 57 ! 53 f <2
4-5 1200 52 54 48 S-22 M5 (9 : - - T 56 kil 55 (! 91 54 12
1-5 1030 50 56 48 523 945 | uf “ Li=9 (N 58 i 54 ! i 55 44
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fAppendi= C. (Cont.>
Charlie Creck 1907 Charlie Creek 1986 Asotin Ck. Snolt trap 1906 5.F. Rsotin Ck. 1987.
terp. wMax Hin tenp. nHax min tenp. max min tonp. max min

date tiwe <o F) Co F2Co P2 date time ¢Co F3 <o F> o P dats time Co F) Co F3 o F2 date time Co F2 Co F2 Co F2
4-7 830 S50 60 49 5-24 1100 57 ¥ 97 q4-135 315 47 59 46
4-8 1730 53 &1 45 5-2¢ 1000 &2 51 4-16 1048 s S 46
4-9 930 9% 5S4 40 5-28 1115 0 T2 58 420 a0n 40 S5 39
4-9 i500 54 54 494 5-30 1010 1 T6 36 “4-29 1030 B
4-10 1320 59 56 42 -1 -1115 &7 83 58 4-30 1000 56 56 44
4-1t 1050 98 S& 41 6-3 io=25 &4 80 Gil 51 1039 53 53 50
41-12 1030 46 52 4B b—-4 915 63 70 il 5-4 1015 53 53 <48
4-13 1030 96 52 39 5-5 945 [=>] 0 5-5 1330 65 B3 52
4-1q 1113 5F 356 43 6-& 945 59 67 7 5-B 1015 T4 b2 52
4+-15 1000 S0 5S¢« 5-7 1000 57 68 1 a=7 1630 58 62 53
4-16 1000 50 97 417 6-8 1230 58 e0 T 5-8 1341 a5 &?
4-17 845 5S¢ 57 <1 b-9 B30 55 60 5l S5-10 1145 63 ks 35
4-18 1030 7 56 42 6-12 915 63 e 59 5-11 140 -Ts ks B2
=13 1100 48 53 40 B-15 3040 1 e 52 9-15 1220 62 Gl 44
4-21 1015 50 5S6 43 6-19 1100 60 T3 43 5-18 1230 B3 b 53
422 1100 5/ &0 499 =25 1125 &b 4 50
4-23 1013 56 B2 52
41-24 1130 57 B0 SO
1-23 1430 61 &) 49
126 915 50 61 47
4-27¢ 715 B4 B6 52
4-28 103G 58 B5 53
4-29 1100 6l B4 55
4-30 1035 59 6B 55
5~-1 930 51 82 50
5-2 1100 90 55 46
5-3 1215 55 55 4r
5-4 930 53 58 19
55 1000 56 85 53
5-6 1io0 B0 &8 549
a7 1100 B0 &3 33
5-8 1245 66 70 55
-9 1300 68 7?0 58
S-10 1230 B3 68 53
5~11 1430 BY &3 53
5-13 v00 59 B2 34
5-15 1130 B2 B 42
5-18 1045 56 &6 51
S5-21 1300 5¢ b4 46
S-24 1300 S B3 48

i 930 54 B3
579 B30 51 &0 i
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Appendix D.

‘Trapping data collection form for 1987.
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Appendix F,

Spawning and sorting summeries for LFH, 1986-87.

S il S S (o Byl o S g Wy ek Fle S Sy e v e i e ey e S S S T S S S S S S S S S S S SR S S S e S Ak S e S TR S ES S e R e e . B S —

1986 1987

Steelhead Sorted/trapped 1431/15564 1213

% Female (n) 78.2% (259)8 63.2% (744)c

% Male (n) 21.7% (72) 36.7% (433)c

% Hatchery (n) 82.7% (274) 91.5% (1110)

% Wild (n) 17.2% (57) 8.6% (103)
Steelhead Spawned

No. Females 187 250

No. Males 68P 3000

% Hatchery E 65.7% 88.4%

X Wild 34.2% 11.6%

125 fish were sent directly to the river without examination.
Only one group of 331 fish were sempled for sex.

Sample size = 1177. 386 fish had undetermined sex.

In 1986, all males used in spawning except 4 pre—-spawning morts.
In 1987, badly injured fish and prespawning morts were not used
of spawning, this is an estimate of actual numbers of males used.
E These figures are for females only and are based on dorsal fin
examination.

g aowd»
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Appendix 6. Brand Recoveries from the Trap at LFH
During the 1986 Run year.

Brand No. of Fish Fin Clip % Return *
RA-IJ-1 1 LV A .003
RA-IV-3 2 Ly .007
RA-E-1 77 Lv . 285
RA-H-2 47 LV . 176
LA-8-2 1 Lv . 003
RA-8-2 1 LV .003
RA-17-1 2 LV .005
RA-17-3 9 LV . 023
RA-T-3 3 v unknown
RD-H-1 B 16 - .074
RD-H-2 25 .102
RD-IT-1 17 —— .035
LA-78-1 4] AD .150
LA-78-3 6 AD . 155
RA-T78-1 21 AD .500
RA-78-3 4 AD .103
RD-78-1 1 AD .0256
RA-7TN-1 19 AD .094
RA~T7TN-3 16 AD .082

MISREAD 2 AD unknown

* Represents smolt to adult return.

4 All LV clipped fish contained & cwt.

B Fish were branded for identification only, no cwt
could be collected to confirm brand reading.

—— o ————— T ———————————— —————————— ——— ——— " TP W = S PP = i e oy A AR il Sk ple i e A S A Al e i
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Appendix H

Scale Age Summary for Fish Spawned at LFH, 19B6-87

1986 1987
% of Mean (cm)A % of Mean (cm)
Scale Age n total Length (S8D) n total Length (SD)
1.1 BHx 57 37.7 62.3 (3.2) 113¢ 81.3 59.3 (3.7)
W 42 27.8 62,4 (2.6) 3o 2.2 60,58,63
1.2 H 26 17.2 72.8 (3.7) 11E 7.9 71.7 (4.5)
K 5 3.8 68.1 (7.0) TF 5.0 74.2 (4.1)
2.1 H 2 1.3 67,71
w 11 7.8 61.0 (5.3)
2.2 H
W 1 0.6 73
R.1 H 2 1.3 62,65 28 1.4 58,62
W 1 0.6 62
R.2 H 1 0.6 71 2E 1.4 72,75
W 3 1.9 73,75,75 1E 0.7 79
A Only females were scale sampled in 1986.
B Actual fish lengths are given where n< 3.
C 75 females, 38 males.
D 2 females, 1 male.
E All female.
F 6 females, 1 male.
&8 ] female, 1 male.
¥ H or W indicate origin based on dorsal fin examinetion to assess

accuracy of fin condition for determining wild/hatchery origin.



Appendix 1. Tags recovered from adult steelhead captured at

the intake screen for the Cottonwood Conditioning
Fond, spring 1987.

Date Length . Fin '‘Snout

Captured {cm) Sex rigin clips Marks taken cwh
3/30 o8 F H ADLV Y 621428
3/31 39 F H ADLY b 1 62~14-28
4706 59.7 M H AD Y &2-156-27
4706 971 F H AD Y no cwt
4/08 957 M H AD (LV?) Y &2-16-28
4/08 S4.5 F H ADLYV Y &2—-16-28
4708 56 F H ADLV Y b2-146-27
4709 357 M H ADLV Y &2-14-27
4/09 55.5 F H ADLYV Y 62-156-28
4/0%9 93.9 F H ADLV Y &2-156-27
4/09 54 M H ADLYV Y &2-16~28
4/10 S56.3 M H ADLV ¥ 62-14-28
4/11 60.5 M H ADLV Y 62-16-27
4/12 2] M H ADLYV Y 62-16-27
4/12 She S F H ADLV Y no cwt
4/12 099.9 F H ADLY Y b2-1&6-27
4/12 s53 F H ADLV Y &2~16-27
4712 61 F H ADLV Y &2-146-28
4/12 57 F H ADLV Y 62-16-28
4/143° 58.4 F H ADLY Y &2-16-28
4/15 97.2 M H AD Y 62-16-28
4/15 &0 M H ADLV Y &£2~146-28
4/14 58.4 M H ADLY 618321 hi 42~16-28
4/28 58 F H ADLV Y 62-16—27
I/30 o2 M H AD 626241 N 62-16-28
3/30 58 M H LV G27901 N &2-16—27
4702 =59 M H ADLV E18307 N &2-146~27
4/02 54 F H AD G27956 N 62-16-28
4/03 39 M H ADLV 6518151 N 62-16-28
4/09 M M ADLY 518298 N 62-156-28
4/09 F H AD B26774 N b2~146-27
4/09 F. H ADLY G18297 N 62-16-27
4/Q0%9 F H ADLYV B2&317 N 62-146-27
4/09 F H ADLY B2&279 N &2-16-27
4/09 F H ADLV B2463468 N 62-16-2B
4/70% F H ADLY B26856 N 62-16~28
4/10 F H ADLV 3183264 N &2—-16-28
4/10 M H ADLYV GB26200 N &2-16-27
4/10 F H ADLV B27928 M 62-146-28
4/10 F H ADLV B27B26 N 62—-16-28
4717 857.95 F H ADLY GR64631 N 62-16-28
4710 56 F H ADLY G27907 N 62-16-28
4711 &2 M H ADLY G183463 N 62-16-28
4/12 S95.9 F H ADLV B24186 N L2-26-27
4/13 Th. 2 M H ADLV 5185467 N 62-146~28
4/15 57 i, H ADLYV BR6558 M 62-16-28
4/15 58 M H ADLV 527886 N &2—-16-27
4716 58.4 M H ADLV G18321 Y 62-16-28
4/17 54 M H ADLV BRO15 N H2-16-27
4,17 o3 M H ADL.V GR&LST N L2~16-28
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Appendix I. {Cont.).

Date Length Fin Snout

Captured I(cm)' Sex Origin clips ~ Marks taken cwt

4/12 F H ADLY B26435 N b2~14~27 =
4/12 F H " ADLV RA-17-1 &62-16-27
4/12 F H ADLV RA—-17-3 H2-16-2B
4/12 F H ADLY RA-17-1 62-146-27
4/12 M H ADLV RA-17~-1 b2—16-27
4/12 F H ADLV RA~17-1 62-16-27
4/14 et F H ADLYV IDO3245B =

4/07 S56.5 F H ADLV IDO1L785R ©

- - e s e

A These 9 coded-wire tags can’'t be positively matched to the
carrect fish.

# Duplicate because snout was taken and cwt was read in
addition to the jaw tag.

B RA-17-1 brand was read on a fish that had lost a jaw tag,
plus a jaw tag was found on the stream bottom from a
RA=17-% branded fish. Therefore, we matched these as the
same +ish.

C IDFG floy anchor tags. B or R at the right means blue or
red tag.
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Appendix J.

Discharge measurements from southeast Washington

streams, 1984 and 1987.
SEtream Date Location = Discharge (c+s)
Rattlesnake Ck. B-11-85 RA-2 agite 0.2
Cougar Ck. g8-13-84 CO-~1 site c.1
Cottonwood Ck. 8-13-86 Near intake dam 1.0
Cottonwood Ck. 3-21-86 Abpve intake dam 100 ¢ 12.3
Cottonwood Ck. F~21-84 below intake dam 4.7
Cottonwood Ck. 4-13-86 above intake dam 100 ft 5.8
Wenatchee Ck. 8-14-B& WE—1 site 11.5
Tucannon R. ?-156-86 above outlet to 48.7
Curl Lake
Fanjab Ck. 8-5 -gé& PAN—-1 site 2.9
Panjab Ck. g-é& ~8é& PAN-2 site 6.7
FPataha Ck. 8-4 -86 PA-T site i.1
Crooked Ck. -3 ~Bé& 4004t. bel. First Ck. 11.4
First Ck. 9-5 -84 4t UBFS cabin 5.7
M.F. HWenaha R. T -84 300 yds. abv. mouth 53.4
8.F. Wenaha R. G ~8& 4900 yds. abv. mouth 50.7
Charlie Ck. 4-02-8é& 0.45 miles abv. gate 15.9
Charlie Ck. 4-21-84 Q.45 miles abv. gate 2.2
Charlie Ck. {o2ip B 0.43 miles abv. gate 8.9
Charlie Ck. 2=12-87 0.45 miles abv. gate b.9
Charlie Ck. 3-07-87 0.45 milez abv. gate 11.5
Charlie Ck. 4027 0.4% miles abv. gate 8.8
Charlie Ck. 4-Q7-87 0.45 miles abv. gate Fedd
Charlie Ck. w-08-87 0.45 miles abv. gate 77
8.F. Azotin Ck. fewd ] =B Hodson's meadow 11.70
S.F. Asotin Ck. 8-19-86& 8A~-C3 site 2.4
8.F. Asotin Ck. 2-12-87 0. miles above Forks Br. 5.9
S.F. Asotin Ck. Jwe(Q7-87 0.% miles above Forks Br. 24.2
8.F. Amotin Ck. 4-046-87 0.3 miles above Forks Br. 2.2
S.F. Asotin Ck. 5—04-87 O.. miles above Forks Br. 10.7
8.F. Asotin Ck. a-18-87 0.5 miles above Forks Br. 4.1
N.F. Asotin Ck. 4--09-87 NA3~-84 instream site S2.2
N.F. @sotin Ck. 9-05~37 NAZ-84 instream site 78.6
Asotin Creek {40384 Blankenships -~ at smolt 0.6
trap
Asotin Creek 4-22-86 100 yds above smolt trap 105,2
fesotin Creek 4/2%/88 smolt trap rd-Tg!

100 yds above

# For location of electrofishing sites see

Appendix .
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Appendix L.
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Appendi x

M. Relative abundance of other species captured at the
floating inclined plane trap in Asotin Creek, spring

1986.
Dace Sucker Sculpin Bull trout Other
732 - 85 = 21 1 e i1 =

A Only 5 Long-nosed dace identified as to species, others may

have been Long—nosed or speckled dace.

B HMostly juveniles, unidentified species.

C 16.2 cm, captured in June.

D & toads and 5 salamanders.
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Appendix N .

A nonparametric Tukey's Multiple Rangé Test for

comparisons of mean lengths for various age
classes of juvenile steelhead captured at the
Cottonwoad Conditioning Pond intake screen,

spring 1986 (Zar 1984,

error df = &1,
32 = T,.5&664 from ANOVA error MS

8E -\ E&2/2) (1/na + 1/nm)
for uneven sample sizes

pg. 189},

N2

q= ( ¥a ~ %» } / BE

rank of means 1 2 3 4
Scale age 24 I+ hatchery 1+
means lengths 15.53 18.93 19.04 12,464
n 29 23 a8 3
Comparison Difference Table Signif.

B vs A Ha — %o 8E q q level Conclus.
wi 4 veg 1 i9.64 15.53 0. 64466 &. 356 T 0.001 reject Mo
4 ve 2 i19.64 - 1B. 93 0.4&589 1.077 351 0,100 accept
4 va 3 19.64 - 17.04 Q. 7613 0.752 .31 0.100 accept
¥ T vs 1 19.04 - 13.53 0.5333 4,607 4.59 0.010 reject Ha
3 vs 2 12.04 ~ 18.93 0.5481 0.195 J.31 Q0.100 accept
* 2 vs 1 18.93 - 15.583 0.3728 ?.120 S.65 0.001 reject Ha
#* significant difference p <0.01.
*% significant difference p <0.001.
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Appendix 0. Description of sites electrofished.
Date
Site x Strean Surveyed Site location Reference Pt. Location,
CR1 Crooked Creek 9-5-86 900 ft. belom First Creek i
CR2 Crooked Creek 9~5-86 0.25 ni. below First Creek ———
SFH 5. Fork Henaha 9-3-86 400 yds. above mouth ————
RAL Rattlesnake Ck 8-11-86 0.15 i above mouth & 0.1 ni above access bridge orange flag near road at 0400 and at
uppetr net
RA2 Rattlesnake Ck 8-11-86 0.1 ni. downstrean frox huy crossing, 1.5 ni. orange flag at site
above G. Ronde R.
RA3 Rattleosnake Ck 8-13-86 above catile chute and locked gate ,below 2nd road flag at upper nmet
crossing of creek on East Fork,0.5 Wi belouw RA4.
RA4 Rattlesnake Ck 8-13-86 above 3rd crossing of the E. Fork, above cattle flag at louer net
chute B& locked gate, 0.8 niles above 1lst crossing. i
PANL Panjab Cresk 8-5-B6 trail $3127, at snall secondary trail on right ————
PANZ Panjab Creok 8-6-BE 0.9 niles upstrean from Cawp 13 bridge section Rarker on tree nesr road
PAN3 Panjab Creek a~-7-86 1.5 miles upstrean from Camp 13 bridge ————
coi Cougar Creek 8~13-86 just above mouth about 0.1 mi. Cabove roadd orange flag at 0+00
co2 Cougarr Creek 8-12-86 20 ft below cattle guard, 0.835 mi. sbove orange flag at 0+00
G. Rhonde road
HE1 Henatchee Creek B8-14-86 0.9 ni. up fron gate Cnear Houthl flag at 1406 louer net
SAC3 5. Fork Asotin 8-19-86 0.8 mi. up from Forks bridge flag at upper nst
SACS 5. Fork Asotin a8-20-96 0.2 mi belonw upper bridge at barn 043 left bank
NA2 H. Fork Asotin ?-28-86 HA2 1985 site —_————
HA3 H. Fork Rsotin 7~28-86 + —————— —————
A4 NH. Fork RAsotin 7~28-86 + m———— ——————
NRS K. Fork Asotin 7-28-86 + —————— ——————
NAS N. Fork fAsotin r-28-86 + ————— —————=
AT H. Fork RAsotin ?~29-86 + e ————
NRE H. Fork Asotin P~29-86 + ————— ——————
HNR9 H. Fork RAsotin r~29-86 + ——— e
HAS2 M. Fork RAsotin 7-29-86 + side channel ————
HRS3 H. Fork Asotin r~29-86 + side channel ——
PR2 Pataha Creek v-17-86 2.8 mi. bel. PA1 & 0.5 miles above Columbia Conter ———
PAl Pataha Creek T-17-86 above Col. Center at USF5 line below Patsha camp olk fence crossing stresm
PR3 Pataha Creek 8-1-86 1 i above USFS boundary & 150 yds above road 1438 i=s 136 yd= above road rulvert

crossing

¥ CR = Crooked Fork, SFH = 5. Fork Henaha, RR = Rattlesnake Ck., PRM = Panjab Ck.,
SAC = 5. Fork Asotin Comtrol site, HA = M. Fork Asotin, PR = Pataha Ck.

co =

Cottonuood Ck., HE = Henatchee Ck.

+ 5ites are separated by 300 v, beginning at HAZ2 (weasured along trail) (site HA2 - sane as in Schuck & Hendel, 1987

1~ 1.5 wiles above end of road on USFS land).



Appendix P. Habitat measurernents for sites electrofished, sunmer 1986.
HEAN
SITE HERAM SURFACE  HERN FOOL 2 HERH HERN COVER ® SITE S DYE THALHEG
LENGTH HIDOTH ARER DEPTH RRER SITE POOL  POOL AREA IM PODOLS GRADIENT RATES DEPTH H]

SITEX CFfb) CFE) Csq. fi2 C(Ft) Csq. ft2 IN POOLS DEPTH RATING C=q. ft3> + UGVER (FLrsec) ftd)  SHADE
CR1 85.0 24.62 20%2.70 0.9 — — - - —— ——- 8.7 —-— — 30
CR2 ¥2.5 37.25 2700.63 0.6 e e - e — —_— 2.0 — — ao
SFH 128.0 38.58 <4938.67 1.3 —_— -— - — —-— —— 2.6 —_— —— =—=
RA1 115.0 B8.39 965.04 0.2 132.8 13.75 0.70 1.3 15.0 15.3 5.1 0.26 0.45 8o
RAZ2 135.0 B.12 1096.78 0.5 316.0 28.81 0.949 2.2 5.0 29.3 5.5 — 0.93 a5
RA3 541.0 7-61  410.94 0.2 45.5 11.0¢7 0.54 1.3 0.0 11.1 6.3 0.33 0.46 50
RA4 5.0 5.58 418.89 0.1 62.0 14.81 D0.95 1.3 0.0 11.8 T.9 0.25 0.30 a5
PAM1 100.D B.82 BB82.00 0.5 123.8 14.83 0.82 1.8 10.3 13.2 2.3 0.91 0.656 -]
PANZ 103.0 12.16 1252.48 0.5 1491.0 11.25 1.06 2.3 10.3 1z.1 1.8 1.14 0.91 &85
PAN3 100.0 12.16 121&.00 0.6 1.0 24.7% 0.932 3.1 1.5 25.1 1.7 0.7v7 1.10 BS
cot 93.0 5.80 539.40 0.4 va.5 13.63 0.59 1.4 0.0 13.6 7.0 0.13 B.656 85
coz 128.0 5.63 720.00 0.2 119.0 16.53 0.54 1.5 0.0 16.5 8.0 o.22 0.40 a0
HEL1 106.0 19.10 2024.80 0.6 185.0 9.1 0.90 1.5 20.0 10.1 1.2 .74 1.20 (-]
SAC3 104.0 B8.93 9496.38 0.4 54.8 S5.78 0.83 2.0 24.0 8.3 2.9 —— 0.83 <0
SACS 103.0 17.73 1879.59 0.2 41.5 2.21 0.50 1.0 0.0 2.2 3.5 1.03 0.46 5
HAZ 30.0 11.80 354.19 0.3 — — - - e — —— ——— —— ===
HA3 5.0 zo.08a ?02.90 1.3 —— —— —— —_— - —_— —_— — —_— ==
NA4 98.0 Z22.22 1066.72 1.8 — —— — - —— e 3.e -_— ——— me=
NAS 3.2 19.43 7PO5.51 a.5 — - ———— - —-— —— 3.6 - —_—— ===
NAB 36.5 13.90 597.35 1.4 —_— —_— —_ - — —_— — —-_ —_—— =
NAT? 39.0 18.25 7Pl1.75 0.3 — — —_— - e —— 1.3 - —_—— ===
MASB 30.0 13.28 397.19 1.0 — _— —— - —-— —-— —— —— —_—— ===
HA9 8.1 17.25 +490.25 0.6 — ———— - —— —— —_— 1.7 - —_— ==
NASZ2+ 16.2 T.?3 125.30 a.5 — ——— - —_— —-— e 2.4 — —— ==
NAS3+ 24.0 9.60 231.99 0.3 — —— —— e s —— —— —-—= —— ===
PR2 105.4 7.°7 B818.90 0.4 -—— — —— o— ———— — 1.3 0.59 0.56 —_—
PA1  120.0 1i.04 386.52 0.3 144.5 r.39  1.50 0.0 21.3 42.9 2.1 0.56 0.62 <0
PAT 138.0 11.82 1246.06 0.4 22v.8 18.27 0.™ 1.2 58.0 22.9 3.4 0.31 0.77 7S
% All sites listed in order from mouth - upstrean. Site designations are: CR = Crooked Ck., SFH = South Fk. Henaha,

RR = Rattlesnake Ck., PAN = Panjab Ck., CO = Cottonmood Ck., HE = Henatchee Ck., SAC = South Fk. Asotin Control site

HR = Morth Fk. Asotin, PA = Pataha Ck.

+ Side

channgl.
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Appendix Q. Length frequencies of salmonids captured by electrofishing.
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.Length-frequencies for rainbow trout and bull trout captured

at sites on Grande Ronde tributaries within the Wenaha-Tucannon

Wilderness, September 1986.
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Figure 4. Length-frequencies of rainbow trout and brook trout captured
at sites on tributaries of the Tucannon River, summer 1986,
(Panjab Ck, Pataha Ck).
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Appendix Q. (Cont.).
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Length-~frequencies for rainbow trout captured at sites on

Asotin Creek tributaries (S. Fork, N. Fork), summer 1986.
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1NQ




Appendix R. Population and density calculation information for
gites electrofished during summer 1986 in SE Washington.

Fork Length {(mm)

of Rainbows Pass Estimated % Site
(o species ——————— Fopulation 259 4 Capture Area
Site as defined)> 1 2 © (N Cl. Probability (m2)
CR1 I6—-B81 22 7 31 5.7 72.9 124. 44
P--226 7 ] 15 « - —
TOTAL 29 18 56 % 22.1 S53.0
DY i ] 1 * e --
CrR2 39~20 52 34 B& = o F7.7 251.16
?4-178 7 o 12 * —— —
TATAL 85y 39 o8 = —= 36.7
SFW 41-83 32 11 S50 6.4 74.46 487 .54
F1-1464 10 4 14 4.8 70.0
TOTAL. 49 IS &7 8.6 71.9
CH 2 & 8 % - -
DV 4 3 7T » - ——
RA1 I0~-468 g2 15 99 4,5 83.6 8%.75
B1-174 18 21 1.5 87.9
TOTAL. 100 18 i21 o B3.1
CH 1 a 1 % -
hatchery 2 0 i ; e
RAZ2 30464 40 15 &2 11.9 GS5.5 101.34
g2~-164 =0 4 34 1.8 B89.3
TOTAL 70 19 9% 8.8 74.
hatehery . : 5% —
RAS 0=70 0 Q 0 - - 38.
89-119 8 1 2 0.8 20.0
TOTAL 8 1 9 0.8 0.0
RA4 46-59 9 0 o 0.0 10G.0 Z8.94
100-168 S 1 & 1.2 85.7
TOTAL 14 1 15 0.4 23.8
Col 4570 15 7 21 4.4 74.1 D0.16
71-148 g 1 10 0.7 0.7
TOTAL 24 [ 31 3.7 78.9
coz SS5-bb 27 10 41 8.8 &7.3 66.96
80~135 25 3 28 1.° 90.3
TOTAL 52 13 &8 6.l 77-4
WEL 33-68 28 a8 8 S5.4 75.0Q 188. 29
BO-191 4 ] 9 % — —-
TOTAL I2 13 =i 11.6 64,3
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Appendix R. (Cont).

Fork Length

%
Capture

Probability

of Rainbows FPass Estimated
(or species ——————— Population 25 %
Site as defined)™ 1 2 (M) CL
PAN1 32-55 10 4 15 4.8
77220 i7 1 i8 0.5
TOTAL 27 S 32 2.1
hatchery 3 1 4 % -
v + 2 L] 2 % o
PANZ 3438 i9 a iz a
&3-181 26 8 346 Seds
TOTAL. 45 a a4 I.3
FANZ 31-58 3 2 5 % -
4486 62 26 g8 » -
B TOTAL 65 28 93 * e
hatchery 11 9 20 = =
SACE 42-4&8 96 12 70 4.8
75-212 28 2 30 0.8
TOTAL 84 14 100 4,
hatchery 7 0 PR
SACS 44-81 140 30 177 B.4
84-196 24 7 =4 4,Q
TOTAL 146 37 212 Fab
hatchery 1 Q 1 =
NAZ 24-44 4 ] & 0.0
pool &7-107 4 i S 1.
TOTAL 8 1 9 0.8
CH I 0 3 0.0
NAZ 34-~-53 146 & 24 6.4
Fun 76—-217 31 = =4 1.1
TOaTAL 47 9 97 2.5
hatchery 3 O o el
£EH & 5 11 = -
MNA4 23-53 15 4 i9 2.3
riffle 76-124 10 4 15 4,9
TOTAL 25 8 35 9.7
NAS 2439 14 9 32 % 17.9
run 71235 26 10 40 2.0
TOTAL 42 19 73 = 18.6
hatchery b 3 - o -
CH 3 Q 0.0

110

B2.6
70.0
733

o2.1
b6.7
o8.7

100.0

179.64

113,93

84.37

169.85

324

&3. 357

9%.20

65. 43



Appendix R. (Cont).

ey g by ooves oee ot owrn v ——— e s et e R4 SAMSM 84008 P P e S Sy e B U ke g syl g g S GRS Sk SAL8 Fubem P Sl et g

Fork Length

of Rainbows Pass Estimated % Site
(Or specigg ———————— Population 95 % Capture Area
Site as defined)» 1 2 (M) CL Probability (m2)
NA& I3~-32 9 2 i1 1.6 84.6 47 .24
pool &7-205 23 i 24 0.4 ?6.0
TOTAL 32 3 33 1.1 2.1
hatchery 1 0 1 % ~—— ——
NA7 32-06 19 2 21 1.0 ?1.3 656.19
riffle 72-160 5 0 3 0.0 100.0
TATAL 28 2 26 0.9 2.9
NAS 28-54 12 3 15 2.0 83.3 44,17
run 70195 27 4 31 1.6 BB.56
TOTAL A 7 47 3.2 83.6
CH 1 1 * - -
NAD 30-53 22 | 23 0.5 5.8 45.59
pool &7-233 21 a2 24 1.4 88.9
TOTAL 4= 4 47 1.3 F2.2
hatchery [ O & 0.0 100, 0
CH 2 1 3 % - ——
NABZ 3I3-56 7 0 7 0.0 100.0 14.31
79-143 2 2 4 * =
TOTAL. 9 2 i1 1.6 B4.46
hatchery 0 i 1 = -
MAS3E 3I6-42 4 2 & * 0.0 100.0 21.57
71-94 & 0 & 0.0 10¢.0
TOTAL 10 2 12 1.5 85.7
PAZ2 33-98 12 4 14 2.5 80.0 7&. 16
111-151 3 1 - 1.2 85.7
TOTAL 17 S 23 4.0 75.9
PA1 u5-99 17 2 i9 1.1 90.¢ 123,68
114194 8 T i1 2.5 78. 6
TOTAL. 25 =1 30 2.2 BS.7
BROOK
7&4-94 4 O 4 0.0 100.0
117 1 0 1 0.0 100.0
TOTAL 5 0 =1 0.0 100.0
FAa3 3587 10 3 13 2.2 81.32 152.02
109-133 2z O 2 0.0 100.0
TOTAL 12 3 15 2.0 B83.3
BROOK
35~106 15 4 19 2.3 B2.6
116~153 & 4 10 = - -
TOTAL. 21 8 32 7.8 &7.4

111



Appendix R. {(Cont.)

A Age O+ is first length group for rainbows and 1+ is below
it in table: hatchery fish (ad, LV, & branded) are included
in total and i+ population estimates, EH=Chinook,

DV = Bull Trout, Brock = Brook trout.

* <=60 % reduction between pass 1 and 2, use estimate with caution,
some estimates are sums of passes so they should be
considered a MINIMUM ESTIMATE ONLY.

+ DV = 17.8mm & 59.8 g and B.4mm fork length & 7.1 g.

® thalitative electrofishing site above 1st tributary
produced 7 wild RB, 5 DV, 4 ad clipped RR, 1 LA-IT-1 brand.
Gualitative electrofishing site above second tributary
produced 3 wild RE and 1 DV.
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fippendix 5. Biomass estisates (g/{00 #®) for salsonids captured by electrofishing at sites in Southeast
Mashington, Fall {98s.

Rainbow Trout Age 0+ fige i+
Estisated Estimated Sum
8ize ¥ Kean Total Size ] Hean Total Total
Range  Fish Height Meight © Range  Fish Weight  Weight © Biomass.
Site # {sa) Measured ® (g} (g/100n2) {an) Measured ® {g) {g/140a2} {a/10002)
8FN 41-83 0 -~ = n-164 9 -- - -
CR1 36-8t 0 - - 99-226 0 - - --
CR2 39-90 0 - - 94-178 9 == - -
HE1 33-48 36 1.94 9.6 20-191 9 22,400 107.5 147.1
col 4570 yiil 2.47 1119 T1-168 16 19.24 383.3 495.2
£oz 396 7 .61 159.7 80-135 28 11.5¢ 485.3 645.0
Rl 30-68 97 1.27 40,1 B1-174 2 16.04 7.3 515.4
Az 30-64 a3 L7 104.7 82-164 34 14,40 82,4 587.1
RA3 ¢-70 0 - - 89-119 9 10.16 219.8 239.8
kA4 44-59 9 1.9 43.9 100-168 b 26,58 409.3 453.2
PA2 3398 1] .93 119,2 11-181 6 25.62 199.8 9.0
PAl €5-99 19 £37 87.3 1H4-196 11 32.48 2.9 J58.2
PAZ 35-87 13 2.48 2.3 109-133 2 16.20 2.1 42,4
PaNt 32-53 14 1,06 19.3 71-220 1B 36.69 gss.o e 878.4
PANZ 34-58 19 ¢.84 8.9 63-181 i 12,09 241.8 250.7
PANZ 31-58 3 0.48 3.0 b4~4B4 g 26,61 2,054,330 2,097.3
SAC3 42-68 4B 1.85  149.8 73-212 30 19.% 671.8 @ B21.4
5ACS = a-51 170 2,63 27,0 84-196 3 15.43 308.4 ° 56Z.4
A2 3-4b 4 1.83 22.4 47-107 6] 8.20 124.4 147.0
HAZ 34-55 e 0.54 3.5 T6-217 H 25.530 1,326.0° §,350.5
N4 2-53 19 0.84 16,0 T6-124 14 9.22 139.2 £53.2
hAS @ 24-59 25 2.02 98.8 n-235 36 33.92 2,072.5°  2,171.3
Nas 33-52 L} 0.87 20.3 67-205 24 19.23 b9 ® 997.2
NA7 32-5b il 0.70 22,2 12-180 5 12.36 939 11461
KAB 28-54 13 0.b6 2.4 70-195 A 22.11 1,552 1,574.5
A © 30-53 23 0.4 20.7 67-233 24 38.82 2,081.9° 2,0682.4
NAS2 33-56 7 0.84 4.3 73-143 4 22,30 611.0 ® $32,3
NAS3 36-42 b 0.70 19.5 71-94 & 3.03 139.4 159.3
Other Balmonids F
RAl CH  6b i 3.00 3.3
Al BK 76-94 4 7.02 22,5 117 | 16.B 13.4 3.9
PAI K 35-106 19 .4 90.1 116-153 10 R.75 156.7 2448
HA2Z CH 5563 3 3.94 36.0
MAZ CH 49-75 1§ 2.83 17.9
NAS CH  &5-103 3 8.00 .4
NAB CH 59-73 2 3.70 16.7
Y CH a0-74 3 3.2 2.1
PANL DV 7&-117 6] 8.98 22,5

Bee Appendix 0 for site designations.
£ of fish seasured, plus fish with weights estimated from length/weight curve for that streas.
Hean weight x estimated densities.
Hatchery fish included.
No weights seasured so used weights for fish of same size category from other site.
Listed with site designations is species code: CH = chinook salaoa, WF = white fish,
IV = bull trout, BX = brook trout.
B Keights estisated by extrapolation.

Mmoo
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Appendix T. Length/weight of trout captured on N.F. Asotin Creek, 1986,
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Figure 1. Lengthlweight for rainbow trout up to 225 mm fork length.
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Appendix T. (Cont.).
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Figure 2. Length/weight for rainbow trout 100 mm fork length.
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Appendix U. Relative abundance of non—-salmonid fish species present
at sites electrofished by WDG during fall 1984.

RED-SIDED N. PEAMOUTH/
SITE SCULPINS® DACE® | AMPREY® SUCKERS® SHINERS SREUAWFISH CHIBELMUUTH'

RA1 cr N N N N N N
RAZ2 C N N N N N N
RAZ M M N N N N N
RA4 N N N N N N N
CR1 Y-T,M? Y-~LN M N N N N
col N N N N N N N
coz M N N N N N N
WE1 a} 0O-1.N N N N N N
8BAC3 0 O N N N N |
B8ALS a N N | N | N
NAZ ? ? N M N N N
NAZ ? ? N N N N M
NA4 ? ? N N N N N
NAS ? ? N N N N N
NAd 7 N N N N N
NA7 ? ? N N N N N
NAS ? ? M N N N N
NAZ ? 7 N N N N N
NASZ Y R-LN N N N | N
NAS3 ? ? N N N M N
FAN1 7 ? N N N N N
PANZ ? ? N N N N N
PANG ? ? M N N | M
PAZ2 c N N N N N N
PAal i N N N N N N
PAZ ? i N N N N N

A Bculpins may include Fiute or Margined.

B Dace may include Long-nosed (LN} and speckled (8).

€ Lamprey are River lamprey (Bugert WDF, pers. commun.).

®  Suckers may include bridgelip (BL) and large scale {L.5).

some fish classified as peamouth at TU1 and TU3 may be chiselmouth.
Relative abundance iss

M = none present

Y present (amount not recorded)

R = 0-4 fish captured

0= 8-~i0 "

e >10 fish captured
letters after the hyphen are the species identification (see

footnotes above).
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Appendix V. Tro'ut‘d'gta-\ from WDF électrofishing, summer 1986.
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Figure 1. Length-frequencies for rainbow trout captured by WDF on portions
of the Tucannon River during electrofishing, summer 1986.
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rainbow frout: PAN 1-3
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Appendix V. (Cont.).
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Figure 3. Length-frequencies for rainbow trout captured by WDF on

portions of the Tucannon River during electrofishing, summer
1986. '
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Appendix V. (Cont.).

Table V~1. Gamefish population and density information from
sites electroshocked by WDF personnel, summer and fall

B8ITE » TYPE PASS FOPULATION 95 % AREA DENSITY 95 %
{Date) AGE = 2 3 (N CL {(m2) (FISH/100mZ) CL.
WILDERNESS (above Panjab Ck)
10 RUN O+ 23 4] 23 0.0 118.53 12.4 0.0
(8~-22) 14 20 & 27 4,2 22.8 .5
Tot 43 & 49 i.2 41.3 1.6
AD 4 1 5 % : 4.2
19 POOL O+ a8 4 i2 % 114.14 10.5 e
(8-21) 1+ 9 ' 11 1.6 7.6 i.4
Tot 17 & 24 4.6 21.0 4.0
AD 2 Q 2 - i.8 -
21 POOL o+ 4 Q 4 D.0 &H2.5]1 6.4 0.0
(8-21) 1+ 12 2 14 1.3 22.4 2.1
TaT 16 2 i8 1.1 28.8 1.8
AD 2 Q 2 - 2.2 -
14 RIFFLE O+ 19 3 1.5 1465.81 13.3 0.9
(8-21) 1+ 17 = 23 4.0 135.9 2.4
Tot 3é& g8 45 3.7 27.1 2.2
AD i 4] 1 - O.& -
5 POOL O+ 4 0 4 0.0 70.351 o.7 G.0
{8-20) i+ 10 =z i3 2.2 ig.5 .l
Tot 14 3 i7 i.8 24.2 Z.t
AD 2 0 ' e 2.8 o
11 POGL O+ 36 3 39 1.¢ 199.22 24.9 G.&
(8—-19) i+ 19 4 23 2.0 14.4 1.
Tot ©S 7 &2 2.0 8.9 1.3
AD 2 0 2 - 1.3 -
I RUN 0+ 13 1 14 0.9 42, 57 J3.0 2.1
(8-22) i+ 5 2 7 2.3 16.5 5.4
Tot 1B 3 23 1.6 49. 46 3.8
AD 0 1 1 % 2.4 =
14.1 FOOL O+ & 1 7 1.0 45,43 15.4 2.2
(8~25) 1+ 8 Q 8 Q.0 17.4 Q.0
Tot 14 1 15 Q.é IE.0 1.3
AD 3 0 3 —- b.b -
16.2 RIFFLE O+ 7 4 11 = — &4 . 68 17.0
(8-25) 1+ X 0 3 0.0 4.4 0.0
Tot 10 4 15 4.9 23.2 Tuts
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Table V-1. (Cont.)
SITE » TYPE _PASS  POPULATION 95 % AREA DENSITY 95 %
{Date) AGE ®» 4 2 (N} oL {m2) (FISH/100m2) Cl
HMA (Habitat Mgmt. Area Headguarters to Panjab Creek)
1 RIFFLE O+ 85 i9 108 b.& 218. 49 49.4 3.0
(8-14) 1+ 4q =] 9 % —— 4.1 ——
Tot 89 24 120 2.4 54.9 4.3
2 BOULDER 0O+ 55 21 87 15. 3 S81.12 15.0 24
(8-13) i1+ 28 - & 39 3.4 &.0 0.4
Tot 83 27 121 13.3 20.8 2.3
2 RUN O+ 25 7 x4 4.0 141.43% 21.1 2.5
{8-12) 1+ 8 3 i1 2.9 6.7 1.9
Tot 34 10 47 b.b 29.1 2.1
4 POGL. O 7 1 & 0.9 123.56 [ P=] 0.7
(8-11) 1+ q 0 4 Q.0 3.2 0.0
Tot 11 i 12 0.7 2.7 0.4
5 RIFFLE 0O+ 57 12 71 4.7 195.08 36.4 2. 4
(8-11) 1+ 14 a8 28 ib.6 14.4 8.9
Tot 71 20 97 .0 49.7 8.4
é RUN QO+ 20 2 22 0.9 115.39 19.% c.8
(8-11) 1+ 17 4 21 2.1 18,2 1.8
Tot 37 & 43 2.1 X7.3 1.8
AaDb 1 0 1 e 0.9
7 BOULDER O+ 29 4 33 1.6 204._.94 161 0.8
(8-8) 1+ i8 4 22 2.1 10.7 1.0
Tot 47 g2 86 3.2 27.3 i.
AD 0 1 1 - 0.5 -
8 PODL O+ 9 O 4 0.0 142. 84 5.3 0.0
{8-7? 1+ a8 J 11 2.5 7.7 1.8
Tot 17 3 20 1.6 14.0 1.1
AD 2 i T ow -~ 2.1 w—
? RIFFLE O+ 30 4 34 i.6 246,65 13.8B Q.4
{87} 1+ & S 9 - 3.6 -
Tot 34 9 45 5.2 i8.2 2.3
AD 1 Q i —— Q.4 —
10 RUN O+ 17 3 20 1.6 144,86 13.8 1.1
{8-6) i+ 8 1 9 1.8 b2 1.2
Tot 25 4 29 1.7 20,0 1.1
AD 4 1 s - 2.9 —
11 BOULDER O+ 8 2 10 1.7 &9.24 14.4 2.5
(8~7) 1+ 21 3 24 1.4 34.7 2.0
Tot 29 5 34 2.0 49,1 2.9
AD 9 0 7 - 15.0 0.9
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Tabhle V-1, {Cont.)

SITE ® TYPE PASS FOPULATION 95 % AREA DENSITY QS %4

{Date) ABE ® 1 2 3 (N CcL (m2) (FISH/100m2) CL
12 POOL O+ 12 = 18 S.0 154.95 11.6 3.2
(8-12) 1+ 29 9 40 5.7 25.8 3.7
Tot 41 14 &0 .3 E8.7 6.0
AD 12 2 15 1.3 2.7 g.8
1% RIFFLE O+ 27 3 32 2.1 178.68 17.9 1.1
{(8-5) 1+ 10 4 15 4.8 8.4 2.7
Tot 37 e 48 4.9 26.8 2.7
14 RUN O+ 11 0 11 0.0 92.27 11.9 0.0
(B-&) 1+ iq i 20 0.5 21.7 0.3
Tot 30 1 31 0.4 33.56 0.4
AD 5 0 3 0.0 Sed 0.0
15 BOULDER O+ 24 2 24 0.9 180.10 14.4 0.5
(8- i+ 25 1 26 Q.4 14.4 0.2
Tot 49 S 52 0. 28.9 0.5
AD 2 1 I * - 1.7 -
14 POOL O+ 26 2 0.8 191.32 14.6 0.4
(8-5) 1+ 33 i34 R = 28.7 —=
Tot 59 14 79 7.3 30.8 2.8
AD 10 B 18 = 2.4 e
17 RIFFLE O+ 23 Z 26 1.3 180.21 14.4 0.7
(8-4) 1+ 10 10 20 = 11.1 —
Tot 34 13 5 29.4 b.2
AD 2 2 4 = - 1.2
18 RUN o+ 13 10 46 6.7 175.74 26: 6 3.9
(8-1) 1+ 4 u] 7 — S.1
Tot 37 15 &0 13.7 24.1 7.8
AD 0 ; 2% - 1.1
19 POOL O+ () 1 7 1.0 74.06 2.5 1.3
{(9-18) 1+ 11 3 14 2.1 ig.9 2.8
Tot 17 4 21 2.1 28.4 2.8
AD 3 0 3 —— 4.0 -
20 POOL O+ 27 12 2 42 5.2 110.23 38.1 2.9
(7-31) 1+ 4 4 17 4.8 15.4 4.4
Tot 3é 156 =] &0 S.6 54.4 g.1
AD 4 3 2 T % — 8.2 -—
21 BOULDER O+ 15 0 15 0.0 129.71 il.6 0.0
(8-1) 1+ 29 S 34 2.0 26.2 1.5
Tot 44 S 49 1.6 7.8 1.2
Al 2 2 4 = — z.1 —
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Table V~1. {Cont.}

PASS FOPULATION 93 %4 AREA

'II‘M:-‘M
Qo amk

[ BN - e
(o3 Tl e

| O
Ao

O kYo
" E = = |
O G

P =
Mmoo

SITE » TYPE DENSITY
(Date) ABE 1 2 3 (h) Cl. (m2) (FISH/100m2)
22 RUN Q+ 2] 3 1 —— 7,78 14,3
(7-31) i+ 10 2 12 1.5 15.6
Tot 18 5 24 3.9 31.3
18.5 RIFFLE O+ 37 2 39 0.7 1468. 60 23.1
(B-14) 1+ 10 B 18 = — 10.7
Tot 47 10 ue 4.6 35.0
AD 1 i 2 % -— 1.2
16.5 BOULDER O+ 39 10 a1 S5.1 230.99 22.1
(8-19) 1+ 42 8 S1 z.4 22.1
Tot - 103 - 4.4 &
AD 4 0 4 - 7
HMAS (side channels within the HMA)
1 POOL O+ 19 0 19 Q 106. 16 17.9
(B-27) 1+ 19 -} 26 4.3 24.35
Tot 38 [} 44 2.1 41.5
AD 2 0 2 e 1.9
2 RUN O+ 15 Q 15 0 63.03 23.8
{8-27) 1+ . 3 & - P53
Tot 18 3 21 1.4 33.3
AD 2 0 2 - 2.2
3 POOL O 7 0 7 Q 89.86 7.8
(8-28) i+ & 2 8 .0 8.9
Tot 13 2 1" 1.2 17.7
AD 2 1 - =
4 RUN O+ 8 4 12 == &42.51 19.2
(B8-28) i+ L 0 3 0.0 4.8
Tot 11 4 13 24.0
AD 1 0 1 e 1.6
5 POOL O+ 28 b 43 1.7 109.85 39.1
(7-30) 1+ 12 3 15 2.0 13.7
Tot 50 8 59 | 53.7
AD 4 Q0 4 G. 0 ]
é RUN O+ 10 1 11 0.7 &5.78 16.7
(B8-28) 1+ 8 3 i1 2.5 16.7
Tot 18 4 22 2.1 35.4
AD S 2 7 % 10. 4
Hartsock (HMA headguarters to Hartsock Grade)
2 RUN 0+ 148 47 215 17.7 414.354 Si.9
(9-22) i+ 59 32 ?1 * = 22.0
Tot 207 79 332 3.8 80.1
AD 1 0 1 - 0.2
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Table V-1. {(Cont.)

SITE * TYPE PASE POPULATION 25 % AREA DENSITY 953
(Date) ABGE 1 2 3 M) Ct. {m2) (FISH/100m2) CL
% RUN 0o+ 154 33 195 8.9 405. 00 48.1 2.2
(P-26) 1+ 20 3 23 1.8 9.7 0.4
Tot 174 bt 218 8.8 53.8 2.2
4 RIFFLE O+ 173 44 231 12.8 450.03 91,3 2.8
(9-11) 1+ 12 3 16 1.9 3.4 0.4
Tot 186 47 248 13.2 55.1 2,9
Al 1 Q 1 — 0.2 —
S RIFFLE O+ &9 27 111 18.3 301.72 3I6.8 b,
(913 1+ 14 S 20 4.4 Gab 1.
Tot 83 52 133 12.9 44,1 &.
Marengo (Hartsock Grade to Marengo)
FOOL O+ 22 9 I3 2.6 108.72 32.2 8.8
{8--8) 1+ 13 7 24 # 12.0 22.1 11.0
Tot 325 1& 61 * 17.1 56.1 =
Hateh 3 3 s % 5.5 =
SHEEP CREEK ©
1 RIFFLE O+ 0 0.0 149.29 1.8 0.0
(6-11) 1+ 5 0 5 0.0 3.0 0.0
Tot 8 0 8 0.0 4,7 0.0
S RIFFLE 0O+ Q 1 1 % - 88.21 1.1 -
(6-16) 1+ 3 o 3 0.0 3.4 0.0
Tot 3 1 4 % - 4.5
CUMMINGS CREEK
1 RUN 0+ 11 3 14 2.1 35.09 3%.9 4.0
(6-18) 1+ 3 0 3 ¢.0 8.5 0.0
Twt 14 3 17 i.8 48.5 5.1
2 RUN O+ 9 4 14 5.2 35.80 39.1 14.5
{&~18) 1+ 7 o 7 0.0 19.4 0.0
Tot 146 4 20 2.2 55.9 Gl
PANJAB CREEK
1 RUN 0+ 15 1 16 0.4 81.37 19.7 0.7
(6~F) 1+ 17 0 17 0.0 20.9 C.0
Tot 32 1 33 0.4 40. 6 0.5
AD 11 0 11 0.0 13.5 0.0
2 RUN O+ 10 0 10 0.0 179. 464 Sad 0.0
(&~} 1+ 13 1 14 0.4 7.8 0.3
Tot 23 1 24 0.4 13.4 0.2
AD 2 0 ? 0.0 3.0 0.0
3 RIFFLE O+ 4 i ] 1.5 113.93 4.4 1.3
(6—~9) 1+ 7 3 10 2.7 8.8 2.4
Tot 11 4 15 2.7 13.2 2.4
AD 4 2 b * - H.3 —
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Table V-2.

I U S0 A0 4490 LI AN L M MO MO S St R Mo ol A4 M ol g SN e e At e g b ks S e e s v RSt e A s iy PSS P P PP B4 e e SO S Sl ot e ot

FASS Lengths
SITE ® SBpecies 1 2 3 (mm)
OTHER GAME FISH ©
WILD 5 DV 1 0 146
S v 1 1 156,145
10 DV ] 0 205,125,114,109,122
11 v 3 0 152,182,111
i4 pv 2 G 131,201
14 WF 2 1 360,415,343
14.1 DV 1 0 151
19 DV [} 0 120,52,122,108,89,127
21 DV S 3 102,132,124,116,133,127,120,124
PANJAB
3 DV 1 0 131
SHEEF
1 by 2 0 203,140
3 v i 0 179
HMA
S WF 1 0 215
6 WF 2 0 201,191
8 DV 1 0 189
12 WF 2 o] 380.385
12 v 3 1 203,211,261 ,310
14 ny 4 0 155,213,146 ,302
14 DV 1 0 206
14.5 DV 1 Q 140
17 Dy 1 Q 178
18.8 DV 1 o 151
20 WF 1 0 0 30
21 jol¥) 1 0 230
22 DV 1 o] 233
HMAS
2 oV 1 0 192
HART
3 WF 2 0 232,295
3 WF 1 0 238

(L]

0 %

Sites within the Wilderness start at the Panjab confluence
and are at 1000 ft intervals, with Site 21 about 300 m helow
Ruchert’'s Camp. 1780 sites 2.2, 2.4, 3.3, 3.4, 4.2, 7, and 10
were renamed 3, 35, 10, 11, 14, 19, and 21, respectively, for
1986. HMA sites begin near the MMA HR then at approx. 1000 m
intervals in a systematic manner by habitat type. Hartsock
sites begin at Hartsock BGrade (Sites 2 and 3 were TU7 and 8,
respectively, in 1988). Hart 4 & 5 are new for 1984 - contact
Bob Bugert, WDF, for specific locations. Panjab sites were at
240 ft intervals with the first site 150 ft upstream of the
confluence. Sheep and Cumming Creeks are similar to Panjab.
Age based on length-frequency histograms. 1+ and Total includes
hatchery figh. AD = Adipose or ventral $in clips or brands.
<= 60% reduction between passes, used sum to estimate population.
Data for Sheep Ck sites 2 and 4 are unavailable from WDF.
DV = bull trout, WF = white fish.
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Appendix w.
Rainbow and Brown Trout Plants, Lyon's Ferry/Tucannon, 1986.

B S g S [ M S0 S g S S PR e e e o e e ks S el Y S S AP S e P S S e S O e e e s e e B s oy e i PP

Ne. of Pounds No. Fish

COUNTY LOCATION Plants of Fish Planted
ASOTIN Alpowa Ck. 1 B40 2604
Asotin Ck. 1 21256 6588
Golf Course Pd. 2 260 4215
Headgate Pd. 2 710 2345
Silcott Pd. 1 430 15056
W.Evana Pd. 2 610 2063
TOTAL 5,985 19,320
COLUMBIA Beaver Lk. 3 1200 37585
Big Four 1l 1005 2512
Blue Lk. 4 4382 13883
Curl Lk. 3 4035 12293
Dam Pd. 2 736 1668
Dayton Jv.Pd. 2 6956 1989
Deer Lk. 4 25687 7432
Orchard Pd. 2 435 1017
Rainbow Lk. 8 10002 29899
Spring Lk. . 4 5213 14920
Touchet n.{nng 1 1588 5306
Touchet R.{(GB)x* 1 4302 12908
Tucannon R. 5 83356 25134
¥Watson Lk.ERB; 8 8665 29795
Watson Lk.(GB)X 1 630 15675
Rainbow Tr. 48,108 143,577
TOTAL Brown Tr. 4,932 14,481
FRANKLIN Dalton Lk. 1 1680 5040
TOTAL 1,680 5,040
GARFIELD Bakers Pd. 1 290 1044
Casey Pd. 1 290 1015
Coles Pd. 2 440 1509
Pataha Ck. 3 1390 4641
TOTAL 2,410 8,209
WALLA WALLA Blue Ck. 1 180 648
College Pl. Pd. 2 480 1575
Coppel Ck. 1 400 1440
Dry Ck. 1 400 1440
Fishhook Pk. Pd. 2 17756 6043
Jefferson Pk. Pd. 2 480 1576
Mill Ck. 3 3350 9913
Mill Ck. Reav. 1 3000 22950
Quary Pd. __E_ §ggo 15628
TOTAL 22,555 84,1862
WHITMAN Alkali Ck. 1 130 468
Garfield Pd. 1 415 1494
(ilcrest Pd. 1 4156 1484
Pampa Pd. 3 4082 10883
Riparia Pd. 1 488 1078
Union Flat Ck. 1 320 1152
TOTAL 6,830 16,5867
GRAND TOTAL Rainbow Tr. 86,548 253,961
Brown Tr. 4,932 14,481

¥ State program, not LSRCP funded.
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Appendix X. Corrected Adult returns to Columbia River Basin, 1985.

Table 1. Adult Returns of Lyons Ferry Steelhead to Locations and Fisheries within the
Columbia River Basin, 1985, 4

Estimated recovery or harvest (X of releass)

Tag Code 63/28/38  63/28/39 63/28/40  63/32/12  63/32/13  63/32/14  ¢3/32/15
Brand {La-5-1) (RA-5-~1) (RA~5-2) (RA-13-1)  (RA-13-2)  (RA-IV-1)  (RA-IV-3)

Location
L.Col. Sport 17(.035) 9(.030)

Zone & Net 142(.289) 51(.153) 84(.269) 24(.082) 3s{.123) 29(.097)  &9(.235)
Deschutes R.

caught

escaped 7(.021)%  5(.D1g)¢
L.Ferry Ladder  43(.087)% 3(.009)% 2(.006)% 2(.007)% 3{.010)¢r 2(.008)*  2(.007)%

Upper Snake R.

Sport 51(.113) 29(.087) 9(.029)1  20(.068)® 57(.194)Y 49{.166)' 43(.14s)
Idaho Sport? 25(.055) 14(.048) 13(.044) 6{(.020) 13(.044)
Wallowa Hatch. 19,057 15..040)

Totals 275(.616)  109(.329)  115(.368)  &0(.205) 109(.371) 94(.318)  127(.432)

€ tag recoveries are based on sasple data collected by ssveral
agencies and forwarded to WDG through each states’ tag coordinator.
% Indicates that no sasple rate could be obtained and the number listed is for fish collected.
L No in-sasple sport recoveries. Number listed here is jaw tags returned
to NMFS at L. Granite das For a $5.00 reward.
2 IDFG data for rivers other than the Snake R.
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