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ABSTRACT

Monitoring of juvenile salnonid em gration on the nmainstem Kl amat h
and Trinity rivers has been conducted by the Arcata Fish and
Wldlife Ofice since 1988. Rotary screw traps have been utilized
as nonitoring devices on these rivers since 1989. This report
descri bes nonitoring conducted in 1996. Catch data were used to
cal cul ate abundance indices for juvenile chinook sal non

(Oncor hynchus tshawytscha, coho sal non (O. kisutch) and steel head
(O nykiss). The age of outmi grants, |length frequency

di stributions, devel opnent stages, migration rates, and hatchery
contributions were also determ ned. River discharge and tenperature
data are also presented. Non-target species abundance and

bi ol ogi cal data are presented for scul pin (Cottus sp.), speckled
dace (Rhinichthys osculus), Klamath snmallscal e sucker (Catostomnus
rimculus), Pacific |lanprey (Lanpetra tridentata), American shad
(Al osa sapi dissim), green sturgeon (Aci penser nedirostris), and

t hreespi ne stickl eback (Gasterosteus aculeatus). Catch data is al so
presented for | ess abundant species.

Klamath River nonitoring in 1996 was conducted from March 21 to July
30. The 1996 Klamath Ri ver chi nook abundance i ndex was 1, 420, 307
and was conprised of 41% hatchery fish. Age one-plus chinook were
captured in small nunbers fromthe start of trapping through My.
Klamath R ver natural and hatchery young-of-year (YOY) chinook

em gration peaked during Julian weeks (JW) 24 and 26, respectively.

The majority of coho captured on the Klamath River were natural YOY
fry and parr. The 1996 Klamath River coho abundance i ndex was 7, 106
and was conprised of 14% hatchery fish. Kl amath River coho

em gration peaked during JW 20.

Klamath Ri ver steel head were captured throughout the 1996 trapping
period. The 1996 Klamath Ri ver steel head abundance i ndex was
20,906. The hatchery contribution to the 1996 abundance index is
not known because Iron Gate Hatchery steel head were not marked.
Klamath River fry, parr, and snolt steel head em gration peaked
during JW 29, 17, and 20, respectively.

Trinity River nmonitoring in 1996 was divided into spring and fal

nmoni toring periods. Spring nonitoring was conducted from March 15
to Septenber 30, and fall nonitoring was conducted from Cctober 1 to
Decenber 3. The 1996 Trinity River chinook spring abundance i ndex
was 662,430, and was conprised of 26% hatchery fish. The 1996
Trinity R ver chinook fall abundance index was 109, 115, and was
conprised of 82% hatchery fish. Emgration of Trinity R ver natura
and hatchery YOY chi nook peaked during JW24 in the spring, and
during JW40 in the fall.

1



The 1996 Trinity River coho spring abundance index was 10,086 and
was conprised of 66% hatchery fish. The 1996 Trinity Ri ver coho
fall abundance index was 925 and was conprised of 100% natural fish.
Trinity R ver natural YOY and hatchery 1+ coho abundance peaked
during JW20 in the spring. Trinity River natural YOY coho abundance
peaked during JW47 in the fall. No TRH coho were captured during
the fall nonitoring period.

The 1996 Trinity River steel head abundance index was 75,076 in the
spring and 6,744 in the fall. The hatchery contribution to the 1996
abundance index is not known because Trinity River Hatchery

steel head were not marked. Spring emgration of fry, parr and snolt
st eel head peaked during JW 28, 23, and 20, respectively. Fal

em gration of fry and parr peaked during JW47, while snolt

em grati on peaked during JW 48.



I NTRODUCT! ON

The Klamath River systemis the second |largest river systemin
California, draining an area of approximtely 26,000 square
kilometers (knmf) in California, and 14,400 km in Oregon. The
Trinity River is the largest tributary to the Klamath Ri ver

drai ning approximately 7,690 krmdiin California. lron Gate Dam on the
Klamath River and Lewi ston Damon the Trinity River are the upper
limts of anadronous fish mgration in the Klamath River Basin. Two
fish hatcheries, Iron Gate Hatchery (1GH on the Klamath River and
Trinity River Hatchery (TRH), were constructed to mtigate for

| osses of anadronous fish habitat upstreamof Iron Gate and Lew ston
dans.

The Klamath and Trinity rivers once supported | arge runs of chinook
sal mon (Oncor hynchus tshawytscha), coho salnmon (O kisutch) and
steel head trout (O nykiss) which supported tribal, ocean troll and
recreational fisheries. Declines in the Klamath R ver Basin
anadronous fish popul ations, due to floods, water and | and
managenent and fish harvest managenent (Kl amath River Basin

Fi sheri es Task Force, 1991), led Congress to enact the Trinity River
Basin Fish and WIldlife Restoration Act (PL 98-541) in 1984, and the
Klamat h R ver Basin Conservation Area Fishery Restoration Program
(PL 99-552) in 1986. Both of these Acts directed the Secretary of
the Interior to take actions necessary to restore the fishery
resource of the Klamath River Basin, primarily by addressing
restoration of the freshwater habitat.

Prior to 1981, fishery investigations in the Klamth R ver Basin
(conducted primarily by the California Departnent of Fish and Gane
(CDFGQ ) focused on adult returns. This was due primarily to harvest
al l ocati on and escapenent concerns. The Arcata Fish and Wldlife

O fice (AFWD) has conducted intermittent juvenile sal nonid
investigations in the Klamath Ri ver Basin since 1981 (U. S. Fish and

Wldlife Service, 1982). In 1988, a substantial nonitoring effort
was initiated in the mainstemof the Klamath and Trinity rivers
utilizing frame nets. 1In 1989 the utilization of rotary screw traps

began. The purpose of the screw trap project was to nonitor
juvenile em gration and determ ne the abundance, timng, hatchery
contribution, and biol ogi cal paraneters of anadronous sal nonids in
the mainstem Klamath and Trinity rivers. The advantage of
monitoring outmgrating juvenile salmonids is that it allows
managers to focus on the effects that in-river conditions have on
production success. This, in turn, should allow managers to make
better decisions concerning the fishery resource.



METHODS

Trapping Sites

In 1996, Klamath Ri ver trapping was again conducted at the Big Bar
river access, located at river kilometer (rkm 80 (16 rkns
downstream of Ol eans CA, and 10 rkm above the Trinity R ver
confluence). The Big Bar trapping site was originally chosen in
1988. The site was sel ected because it allowed sanpling of fish
outmgrating fromvirtually the entire Klamath River Basin upstream
of the Trinity River confluence, and the year to year channe
configuration appeared to be consistent. The Big Bar site al so

al | owed ready access by boat or vehicle and was not visible from
Hi ghway 96. In 1996, Trinity River trapping was again conducted at
the Riverdal e Canpground (rkm 34) near WIIlow Creek (Figure 1).
This |l ocation has been used since 1991 because the channe
configuration is fairly consistent, it has private access, and the
trap is not visible from H ghway 96.

Trap Design and Operation

Rotary screw traps with 2.44 mdi aneter cones were used (Figure 2).
Traps were anchored with 0.64 cmdianeter aircraft cable to | arge
trees or a series of steel fence stakes upstream One or two 0.1 X
0.15 x 6.0 m (4"x6"x10") beans were used to push the trap out from
the bank and to conpensate for changes in river stage and velocity.
Cone revolutions were used to deternm ne where and when the trap
coul d be operated wi thout inducing unnecessary risk to the trap

Ri ver conditions ultimtely dictated when traps were depl oyed. An
effort was made to place rotary traps in the river prior to the

em gration of young-of-year (YOY) chinook so that emi gration
patterns and the rel ati ve abundance of natural and hatchery chinook
within all life history stages could be evaluated. The traps were
fi shed on the edge of the thalweg during high river discharge, and
increnental ly noved back into the thalweg as river discharge
decreased. Wen depl oyed, the bottom of the cone was generally <1 m
fromthe streambottom A sanpling day was defined as the tine

peri od between the setting of the trap one day, and renoval of
captured fish approximately 24 hours later. This period enconpassed
all night hours, when the majority of juvenile sal nonids emigrate.
Trap checks usually occurred during |ate norning or early afternoon.
During peak emi gration periods, fish were renoved fromtraps severa
times during the sanmpling period (the frequency dictated by water
tenperatures, fish nunbers, and nortality rates).

Daily trap data were sunmarized by Julian week (JW (Appendix A),
with the first day of JW1 commencing on the first day of the year.

4
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All JWs are seven days in length except the last JWof the year and
the 9'" JWduring | eap years, which are both eight days in |ength.

Wat er Fl ow and Tenperature Measurenents

Normal cone operating depth was 1.07 m Daily velocity nmeasurenents
were taken directly in front of the cone as follows: the subnerged
portion of the cone was divided into three cells (right, center
left); within each cell, velocity was neasured at 0.2 and 0.8 of the
cone operating depth for 60 seconds using a General Cceanics digita
fl owreter (Model 2030) (General Cceanics, Inc. 1983). A nmean

wat er velocity was cal cul ated for each cell. Each cell area (A

was cal cul ated, then nmultiplied by its correspondi ng nmean water
velocity (m's). The values for each cell were summed, yielding an
estimte of volume of river discharge sanpled (@ in cubic neters
per second (ni/s). Discharge data from U.S. Geol ogi cal Survey Water
Resource gauge stations at Ol eans (#11-523000 at rkm 95.2) on the
Klamath R ver and at Hoopa (#11-530000 at rkm 19.9) on the Trinity
Ri ver were used as surrogate neasures of nean daily river discharge
(Q at the trap sites. It was assuned that there was no significant
di fference between river discharge at these gauging stations and the
respective trap | ocations.

Water tenperature data were collected using a Ryan TenpMent or

t her nograph attached to the outside bottom edge of each traps live
box. Tenperature was recorded every two hours for the entire
sanpl i ng season. Mean daily river tenperatures were cal cul ated by
aver agi ng over 24-hour peri ods.

Bi ol ogi cal Sanpling Procedures

All fish captured were anesthetized with tricaine nethanesul fonate
(MS-222) prior to processing. Up to 30 individuals of each species
and devel opnental stage (fry, parr, snolt, etc.) were randomy
subsanpl ed (bi osanpled) fromthe daily catch. Biosanpled sal nonids
were neasured to the nearest mmfork length (FL), weighed by
volunmetric displacenent, and exam ned for devel opmental stage, fin
clips, and physical irregularities. Al captured sal noni ds that
were not biosanpled were tallied by species, devel opnent stage
and/ or age and exam ned for fin clips.

Fi sh other than chi nook, coho, or steel head were consi dered non-
target species. Non-target fishes captured were identified to
species (or genus in sonme cases), enunerated, and up to 30 specinens
were neasured to FL. Total length (TL) was neasured on species
wi t hout a forked caudal fin.
Al'l anesthetized fish not retained were allowed to resuscitate in
buckets of anbient river water before being rel eased downstream of

7



the trap. NovAqua® water conditioner was added to recovery buckets
to help protect fish during handling, mnimze infection, reduce
stress and aid in recovery. Adul t sal noni ds were not anestheti zed.
Fork |l engths of adult sal nonids were approxi mated before rel ease.
Any salnonid nortality in the live box was checked for a fin clip
and, if included in the subsanple, neasured (FL). |If a sal nonid
escaped during netting or handling before it could be identified to
speci es or checked for a hatchery mark (i.e. fin or maxillary clip),
it was counted in the sanple tally as an "unknown". Based on the
probability of occurrence, unknown fish were redistributed into the
nmost |ikely marked or unmarked speci es categori es.

When present, daily subsanpl es of marked hatchery chi nook were
collected. A mssing adipose fin (Ad-clip) was the external marker
depicting fish with a coded wire tag (CM) enbedded in the snout.
Ad-clipped fish were sacrificed for subsequent CWM retrieval. |If
the Ad-clip conmponent of the catch was large and the possibility of
mul ti ple CW codes existed, a subsanple of up to 20 Ad-clipped fish
was collected. Oherw se a subsanple consisted of up to 10 Ad-
clipped fish. Collected fish were stored in a freezer until tinme of
di ssection. COccasionally, Ad-clipped fish were also collected for
di sease sanpling, after which the CWM’s were renoved. This resulted
in a total subsanple of up to 30 or 40 Ad-clipped fish for sone
days.

Juveni l e chi nook were classified as YOY or 1+, based on size and
date of capture. Coho were classified as either YOY or 1+; the
|atter of which were nuch larger in size, silvery, and | acked

di stinct parr marks. Steelhead were classified as fry (<=65 m),
parr, or snolts. Again, delineation of parr and snolts was

subj ective and based primarily on the degree of silvery coloration
and distinctness of parr marks. COccasionally, steel head <65 mm were
classified as parr if captured very early in the season. Scale
sanpl es were collected froma subsanpl e of chinook, coho, and

st eel head for age analysis. Fish were assigned an age based on the
nunmber of annuli (overw nter period) present. A fish with one
annuli was classified as a 1+, two annuli designated a 2+, etc.

Young- of -year chi nook and coho captured in 1996 were produced from
adult spawners in 1995 and were therefore considered 1995 brood year
(BY), while one-plus (1+) chinook and coho were BY 1994 fi sh.
Young- of -year steel head captured in 1996 were consi dered BY 1996,
while 1+ and 2+ steel head were consi dered BY 1995 and BY 1994
respectively.



Hat chery and Natural Stocks Estinate

Captured chinook and coho were | ater categorized as being either of
hat chery or natural origin, based on hatchery marks and hatchery

rel ease data provided by TRH and I GH.  The California Departnent of
Fish and Gane coded wire tagged and Ad-clipped natural chinook from
the upper Trinity River as part of their natural stocks assessnent
program Natural fish are defined as the progeny of river or
tributary spawning adults regardl ess of parental genetics. Hatchery
rel ease strategies for chinook consist of fingerling releases in the
spring and "yearling" releases in the fall. These two distinct

rel ease periods pronpted the division of the trapping season into
spring and fall nonitoring periods. Hatchery coho and steel head
were rel eased as 1+ fish in the spring.

Chi nook

All Ad-clipped fish collected were passed through a nagnetic field
detect or manufactured by Northwest Marine Technol ogy to determ ne
the presence or absence of a CW. The snout of each fish that

regi stered positive for a tag was di ssected until the CAM was
recovered. Each fish registering negative for a tag had its head
di ssolved in a solution of potassium hydroxide. A magnet was then
stirred through the resultant slurry. |If the tag was not recovered,
the fish was considered an Ad-clipped fish that had shed its tag
(No-Tag). Recovered tags were decoded using a dissection

m croscope. OCW recoveries were sunmed by specific CM code for
each JW The number of COAM fish captured for each code was
estimated by nmultiplying the nunber of CM's recovered by an
expansi on factor (E) which accounted for subsanpling of Ad-clipped
fish, CW"s that were | ost during dissection, and unreadabl e tags.
The expansion factor (E) was cal cul ated using the formula:

E =(C/ M) (Ad/ H) (T/ TR)

Wher e, C = Total # of chinook captured,
M5= Number of fish exam ned for Ad-clips,
Ad=  Number of Ad-clipped fish observed,
H = Number of Ad-clippedfish collected,
T = Nunber of collected Ad-clipped fish containing a
CWrI,
TR= Total number of CW's recovered and decoded after

processi ng.
To account for unmarked hatchery fish over a JW the expanded

estimtes for each CW code were nultiplied by a production
multiplier (PM specific to each CM code. Each PM was cal cul at ed
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from hatchery rel ease data (Pacific States Marine Fisheries
Conmmi ssion, 1997) using the follow ng formul a:

PM = # Tagged + # Poor Tagged + # Unmarked
# Tagged

Wher e:
# Tagged = The actual nunber of Ad-clipped fish
rel eased with a CW,
# Poor Tagged = The nunber of Ad-clipped fish that were
tagged and shed the tag (No-Tags),
# Unmar ked = The nunmber of unmarked fish in a
rel ease group.

The estimated contribution of hatchery fish attributable to a
specific CM code for a given JW was cal cul ated by the foll ow ng
formul a:

# HatCherycodei = (# recover edcode i) * (Ecode i) * (PMode i)

The total weekly estimated hatchery contribution to the catch was
the sumof all estimated hatchery fish attributable to CM codes.

The weekly contribution of naturally produced chinook to the catch
was estimated by subtracting the estimted hatchery contribution
fromthe total weekly catch. Cccasionally, the daily estinmated
hat chery contri buti on exceeded the total daily catch. In such

i nstances the estimated hatchery contribution was limted to the
actual daily catch

Towards the end of each emi gration period, due to relatively few
fish passing by the trap, it is possible that we captured juveniles
of hatchery origin not represented by Ad-clipped fish. [If no

hat chery fish captured within a given tine period were marked, the
hat chery contribution for that period could not be differentiated
fromthe natural component. Thus, all fish captured during that
peri od were considered of natural origin. The hatchery and natura
stock estimates assune no differential nortality between tagged and
unt agged fish of the sane rel ease group, equal vulnerability to
capture and accurate esti mates of the nunbers of marked, unmarked
and poor tagged fish released fromthe hatchery. The estinmate does
not account for Ad-clipped or non-Ad-clipped hatchery fish renoved
fromthe river upstream

Coho

All hatchery coho released in 1996 were marked with a maxillary clip
(TRH coho received a right maxillary clip and | GH coho received a
10



left maxillary clip). The weekly contribution of naturally produced
coho to the catch was estinmated by subtracting the actual hatchery
contribution (marked fish) fromthe total weekly catch

St eel head

Hat chery steel head rel eased in 1996 were not marked. Therefore, due
to the uncertainty of determ ning the origin of steelhead snmolts, no
attenpt was made to separate hatchery fromnatural snmolts. Analysis
of scal e sanpl es taken over the sanpling season provided FL to age
rel ationshi ps.

Abundance | ndex

Catch effort data were collected and eval uated for each sanple day.
Trends in emgration were anal yzed on a JWbasis using daily
abundance i ndexes, adjusting for any days not sanpled (occasionally
woody debris or an accunul ation of aquatic vegetati on woul d cause
the cone to cease rotating). Daily abundance indexes (Indey) for
each species and devel opnent stage were cal cul ated by the foll ow ng
equati on:

I ndexq = Catchy / (Q/ Q.

Vher e: Catchy = daily catch of a species
Q = volune of water sanpled (cfs)
Q = nean daily river discharge (cfs)

Weekl y abundance i ndexes were cal cul ated for each JWusing the
fol l owi ng equati on:

I ndex;w = Sl ndexy (# days in JW/# days sanpled during JW)
*JW9, 1996, was an 8 day JW

Abundance i ndices were al so cal cul ated for the npbre abundant non-
target species in the sane manner as for sal nonids.

The useful ness of this index as an estimator of abundance is
contingent upon the assunptions that catch rates are directly
proportional to the percentage of river flow sanpled and that

i ndi vidual s from a given species are equally susceptible to capture.
Assuming simlar trapping effort and efficiency, the abundance i ndex
allows for conparison of relative abundance between years. The
abundance index is not intended to represent a popul ation estinate.
This index is also used to describe relative abundance between weeks
during the trappi ng season and between trappi ng seasons.

11



M gration Rate

Initial mgration rates for hatchery chi nook and coho were esti mated
by dividing the distance (rkm travel ed by the nunber of days

el apsed between the initial release date and initial capture date
for specific CM codes or marked fish. Mean mgration rates were
cal cul ated for each OAT group throughout the trapping period.
Because | GH rel eased chi nook over a 3-day period (June 3-5) during
the spring of 1996, the nedian date of June 4 was used as the
initial release date when cal culating nmean mgration rates. Due to a
prol onged rel ease period (March 18 to March 31), nean migration
rates were not cal culated for TRH chi nook. Al so, because naturally
produced chi nook tagged by CDFG on the Trinity R ver were tagged in
early spring before initiation of mgration, mgration rates for
these CWI' groups were not cal cul at ed.

Daily mgration rates were wei ghted by the proportion of river flow
sanpled to reflect the magnitude of the fish passing through the
sanpling area. A nmean nmigration rate per CM code or marked fish was
calculated by the following fornula with the first 10% and | ast 10%
of each group excl uded.

E (# by =
# (5
Rat e "
nmean Q
E# ( =)
Q
Vher e # = Daily expanded CWI; code or fin clip counts,
rkmd = distance travel ed divided by nunmber of days

taken to reach trap after initial rel ease.

The 10 through 90 percent capture dates were used to calculate the
mgration rate of the majority of each specific CM or mark group.
When |l ess than ten tags of any specific rel ease group were recovered
all tags were used. Ad-clipped chinook not collected (i.e.;

rel eased at tinme of capture) were included in mgration rate

cal cul ations using tag allocation procedures previously described in
the hatchery and natural stocks estimation section of this report.

12



Trap Efficiency

Past experience has shown that successful efficiency tests on the
Trinity River require a marked rel ease group of about 1000 fish.

Wat er tenperatures should also be relatively low (<18°C) to avoid
mortality during the marking process. These conditions were rarely
met in 1996, thus no trap efficiency tests were perfornmed on the
Trinity River during the 1996 trappi ng season. Conducting
efficiency tests on the Klamath River is even nore difficult due to
hi gher flows, warnmer tenperatures and generally poorer health
condition of the captured chinook. Thus, we made no attenpt to
conduct efficiency tests on the Klamath River during the 1996
trappi ng season.

13



RESULTS AND DI SCUSSI ON

Mai nstem Kl amath Ri ver at Bi g Bar

Klamath Ri ver trapping conmenced on March 21 1996, before any

signi ficant natural chinook YOY em gration was believed to have
occurred. The Klamath River Big Bar trap (BBT) was operated for a
total of 130 (98% of 133 possible trap days during the spring

nmoni toring period (March 21-July 30). Trapping data were not
obtained for two days in April and one day in July due to | ogs that
di sabled the trap. Muxinumdaily river tenperatures began to reach
"stressful" levels (>20.0°C, Bell 1973) by June 30. Mean daily

wat er tenperatures exceeded 20.0°C on July 1 and increased to a
high of 24.5 °C on July 26 (Figure 3). The nmaxi num recorded water

t enperature was 25.8 °C, recorded on July 30. Due to the high water
tenperatures and associ ated stress on fish, | ow catch nunbers, and
the increasing difficulty in keeping the cone clear of algae,
trappi ng was term nated on July 31.

In 1996, IGH released 5.6 mllion fingerling chinook on June 3-5.
Iron Gate Hatchery al so rel eased 407,177 yearling chinook on
Novenber 12. Since trapping was termnated on July 31 no data are
presented for this fall rel ease.
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Figure 3. Mean daily Klamath River flow at Ol eans and nean daily
river tenperature at the BBT, 1996.
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Chi nook

A total of 26,121 chinook were captured at the BBT during the spring
nmonitoring period. O these, 14,532 (56% were attributed to
natural YOY, 11,538 (44% were hatchery YOY (including 393 Ad-
clipped fish), and 50 (0.2% were 1+ fish (Table 1). Although no
Ad-clipped 1+ fish were captured, sone of the 1+ fish nmay have been
released in the fall of 1995 and overwintered in the upper Kl amath
River. Ad-clipped fall release chinook have been captured during

t he subsequent spring nonitoring in sone years (1989, 1990, 1991,
and 1993).

Abundance | ndex and Hatchery Contri buti ons

For the first 10 weeks of the trapping season (JW 12-21) weekly

i ndex values were relatively low (1,467-9,646) and were conprised of
85% natural YOY and 15% 1+ fish of unknown origin (Table 1). By the
end of JW21 the total cumulative YOY index was only 35, 276, 4.2% of
t he season total natural YOY index and 2.5% of the season total YOY
index (Table 1). N nety percent of the total 1+ chinook index
occurred fromJW 18 to 22 (Table 1).

Nat ural YOY chi nook em gration began to increase dramatically around
June 1 (JW22)(Figure 4). Eighty-six percent of the season tota
natural YOY index occurred fromJW 23 to 27, and 94% of the season
total natural YOY index had occurred by the end of JW27 (July 8)
(Table 1). Natural chinook YOY represented 59% of the season total
YOY index (Table 1). Thirty percent of the total YOY index occurred
prior to the arrival of I1GH fish at the BBT.

From June 3-5 IGH released 5.6 mllion fall-run fingerling chinook
3.4% of which were Ad-clipped (Table 2). The Ad-clipped fish were
fromfour different |lots, each designated with a uni que CAWI
Approximately one third of the Ad-clipped fish were rel eased each of
the three days of the rel ease period. The first Ad-clipped chinook
was captured at the BBT on June 14 (JW24); thus it is likely that
sone unmar ked chi nook captured during JW 24 were of hatchery origin.
To hel p account for this, the hatchery percentage based on Ad-clips
caught during the last four days of JW24 (3% was ascribed to that
whol e JW  Succeedi ng weekly hatchery contri butions were 58% 66%
40% 26% 18% and 14% respectively, for JW 25 to 30 (Table 1).

The YOY index total for the spring nonitoring period was 1,413, 909
of which 41%was attributed to | GH rel eases.
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Tabl e 1.

Kl amat h Ri ver,

Weekl y chi nook catches,

1996.

abundance i ndi ces and hatchery contri bution

WEEKLY CHINOOK CATCH WEEKLY CHINOOK INDF
Mean
River Hatchery Natural Hatchery Ne
Julian  Flow Trap 1+°2 YOY® YOY® | cCatch 1+° Yov® Y
Week  (cfs) Days | NC° | Ad° NC® Ad° Totals || NC° | Ad° NC® Ad°
12 17,471 5 0 0 0 0 22 22 0 0 0 0 !
13 15,200 6 1 0 0 0 13 14 152 0 0 0 ;
14 17,000 7 2 0 0 0 6 8 409 0 0 0
15 14,686 7 0 0 0 0 24 24 0 0 0 0
16 13,886 7 1 0 0 0 31 32 134 0 0 0
17 26,271 6 0 0 0 0 8 8 0 0 0 0
18 16,414 7 8 0 0 0 5 13 | 1,232 0 0 0
19 11,471 7 25 0 0 0 11 36 | 2,550 0 0 0 ;
20 18,914 7 11 0 0 0 30 41 | 1,569 0 0 0 1
21 20,871 7 2 0 0 0 47 49 351 0 0 0 s
22 12,357 7 0 0 0 0 241 241 0 0 0 ol 2
23 8,510 7 0 0 0 0| 1,505| 1,505 0 0 0 0| 11
24 5,983 7 0 0 85 3| 2604 2,692 0 0 5,641 199 | 17.
25 4,967 7 0 0| 3,859 136 | 2,898 | 6,894 0 0| 210811 7,440 15
26 4,571 7 0 0| 4,59 162 | 2,433 | 7,185 0 0| 232,021 8188| 12
27 3,566 7 0 0| 2,186 77| 3,364 | 5,627 0 0| 96,108 3,392 14
28 3,079 7 0 0 371 13 960 | 1,344 0 0| 13,3305 470 i
29 2,919 6 0 0 25 1 122 148 0 0 1,017 41 .
30 2,600 7 0 0 28 1 182 211 0 0 926 33 !
31 2,399 2 0 0 0 0 27 27 0 0 0 0 :
Spring Total 130 50 011,145 393 [ 14,532 | 26,121 | 6,398 0 559,829 | 19,762 | 83
Fall Total 0 0 0 0 0 0 0 0 0 0 0
Season Total 130 50 0| 11,145 393 | 14,532 | 26,121 | 6,398 0| 559,829 | 19,762 | 83

41+ = fish that have overwintered in the river.

®YOY = Young-of-year.
°NC = no adipose fin clip.
4Ad = adipose fin clip.
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Figure 4. Mean weekly Klamath River flow at Ol eans and weekly
hat chery and natural chinook YOY abundance indices at the
BBT, 1996.
Tabl e 2. Iron Gate Hatchery rel eases, spring, 1996.
Releases Tagging rates
Size @ | Release| Release No. No. No.
Tag code| Race |Brood Release| site dates |correctly| shed not Production| Total
or mark year | Type | (fish/lb) | (rkm) (1996) | tagged | tags | tagged | Multiplier | Release
6-1-2-2-2 |fall chin '95 f 84 IGH | 6/03-6/05| 49,886| 1,998|1,411,538 29.3|1,463,422
6-1-2-2-3 [fall chin '95 f 84 IGH | 6/03-6/05| 59,158 2,369|1,673,892 29.3|1,735,419
6-1-2-2-4 |fall chin '95 f 84 IGH | 6/03-6/05| 28,995| 1,161| 820,421 29.3| 850,577
6-1-2-2-5 |fall chin '95 f 84 IGH | 6/03-6/05| 53,760| 2,153|1,521,154 29.3|1,577,067
Left max [coho ‘04 y 10 IGH 4/11 74,250 0 0 1.0 74,250
No mark [steelhead| ‘95 y 8 IGH 4/26 0 0| 163,000 N/A| 163,000

Fork Length

A total of 50 1+ chinook with a nean (0) FL of 142 mm were captured
Mean weekly FLs of 1+
chi nook were not significantly different throughout the period they
Chi nook YOY FL's were the smallest during

fromlate March through early June (Table 3).

were captured (Table 3).
the first JWof trapping (0=38 nm s=4.78,
Al t hough nean YOY FL increased only slightly
the range of FLs generally increased during this period.

(Table 3, Figure 5).

by JW 16,

17

sanmpl e size (n)=21)




Tabl e 3. Sanmpl e size (n), nean (0), mninmum (mn), maxi num (nmax), and standar
weekly FLs (mm) of YOY and 1+ chi nook captured at the BBT, Klamath I
YOY 1+
Julian week n min max S n 0 min

12 21 38 32 55 4.78 0 -

13 13 41 35 51 5.78 1 113 11

14 6 46 37 57 7.58 2 155 14

15 23 42 34 67 9.27 0 -

16 31 46 34 73 9.98 1 180 18

17 8 41 35 53 5.85 0 -

18 5 51 39 56 7.19 8 149 13

19 10 61 37 78 12.40 25 142 10

20 24 64 38 105 20.58 11 140 11

21 45 61 43 98 14.73 2 122 11

22 163 84 44 119 18.60 0 -

23 210 92 45 116 12.65 0 -

24 210 89 47 110 9.93 0 -

25 210 87 74 118 6.51 0 -

26 210 92 69 115 8.46 0 -

27 210 92 68 113 7.75 0 -

28 206 89 67 110 7.23 0 -

29 50 89 60 115 11.61 0 -

30 171 92 65 110 6.36 0 -

31 24 93 75 101 6.30 0 -
Spring Total 1850 86 32 119 16.09 50 142 10
Fall Total 0 0 -
Season Total | 1850 86 32 119 16.09 50 142 10




200

o 1+
180 < — YOY

5 IS B B

120 ¢

100
80 £

60 : + % £
a0tz F T  t s

Fork Length (mm)

20

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Apr May . Jun Jul
Julian Week

Figure 5. Chinook 1+ and YOY nean weekly FLs (+/- 2 standard
errors), BBT, Klamath River, 1996.

This trend probably reflects the range of hatch dates and vari abl e
grow h conditions in the river system Smaller, newy energed fry
were continually being caught along with |arger fish that energed
earlier in the season. By JW18, nean weekly FL began to increase
nmore rapidly and fewer newly energed fish were present in the catch.
The nost dramatic increase in mean FL occurred fromJwW?21 (0=61 mm
s=14.73, n=45) to JW22 (0=84 mm s=18.60, n=163) (Figure 5). This
peri od was about one JWprior to the arrival of IGH fingerlings at
the trap.

YOY chi nook catch began to significantly increase as nmean FL
approached the 60 to 80 nmrange (Table 3, Figure 5). This pattern
is simlar to that found for previous trap years, and suggests that
for these years, 60-80 mmwas the size range at which chinook were
physiologically ready to begin em gration. Sone of this catch

i ncrease could al so be due to chinook noving out fromedge water to
deeper habitats at this size range, thus becom ng nore vulnerable to
capt ure.

M gration Rates

Rates at which 1GH fingerlings em grate through the upper mainstem
have been cal cul ated since 1989. Prior to 1992, excess hatchery

chi nook were released early in the season (April-May) as pre-snolts.
This resulted in fingerlings released at a size of 122/1b to 269/ b.

19



These pre-snolt fish were not captured at the BBT until June. It is
likely that these fish reared in the upper river follow ng rel ease
until they reached the appropriate size and devel opnent for
outmgrating. This release strategy probably increased the
potential for conpetition between hatchery and natural fish
Beginning in 1992 | GH has nmade an attenpt to reduce hatchery/natura
conpetition by delaying the fingerling release tine until a size of
90/1b is reached or until water tenperatures of the Klamath R ver
are a concern.

Si ze of chinook and degree of snoltification, along with other

vari abl es such as photoperiod, stream flows, water tenperatures, and
density-dependent factors, may influence juvenile salnon mgratory
behavior. Correlation analysis of eight years of mgration data
revealed that rate of mgration of hatchery chinook is nost

i nfluenced by fish size at the tine of release (Figure 6).

Bet ween June 3 and June 5 I GH rel eased four lots of fall-run

chi nook. Each |lot was marked with a unique CM (Table 4) and
represented four different spawni ng periods. Average fish size was
not recorded for lots individually, but the average for all lots
conmbi ned was 84 fish/Ib. As a group, OAM fish mgrated to the BBT

oL Regression o
95% confid.
r-squared = .67 94 1992

2.8

LN(Mean Migration Rate (KM/Day) upon capture at BBT

1.2
0.4 0.6 0.8 1 1.2 14 1.6 1.8 2

LN(Size (g) at time of release)

Figure 6. Relationship between nean mgration rate and size at
rel ease of IGH fingerling chinook, 1989-1996.
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Tabl e 4. Iron Gate Hatchery rel eases and recoveries at the BBT
1996.

Releases Recoveries atrapsite Migration rates

Release Date of | Days Initial Mean

Tag code Race site first after Number Rate Rate

or mark (rkm) | Release dates| capture | release |Captured| (rkm/day)| (km/d)
-1-2-2-2 [fall chin IGH 06/03- 06/05/9¢ 06/14/96 11 79 20.45| 11.59
1-2-2-3 |[fall chin IGH 06/03- 06/05/9¢ 06/16/96 13 66 17.31) 10.89
1-2-2-4 |fall chin IGH 06/03- 06/05/9¢ 06/21/96 18 43 12.50 9.04
1-2-2-5 |[fall chin IGH 06/03- 06/05/9¢ 06/19/96 16 43 14.06) 8.29
231 9.60
coho IGH 04/11/96 05/07/96 26 8 8.65 6.99

steelhead| IGH 04/26/96 N/A N/A N/A N/A N/A

at a nean
appear to

rate of 9.6 rkniday (Table 4). Mean mgration rates
di ffer anong the CM groups (F=17.5, P<0.001) (Figure 7).

Al t hough the lots were of slightly different ages (2-3 weeks between
each lot), there was no significant difference anong nmean FLs of CW
fish we captured from each |ot.

Coho

As in previous years, coho catches at the BBT in 1996 were very | ow.
A total of 52 natural YOY (BY95) coho were captured from m d-

March to mid-July, and one apparently natural coho snolt (BY94) was
captured in md-May, though this may have been an unmarked |1 GH fi sh
because it was captured during the peak of the hatchery coho snolt

mgration (Table 5).
Abundance | ndex and Hatchery Contri buti ons

For the first six weeks of trapping (JW 12-17) al
the BBT were natural YOY (Table 5, Figure 8). On April 11 (JW15),
74,250 BY94 1+ coho snmolts were released fromIG@&H, all of which were
marked with a left maxillary clip (Table 2). These fish first
appeared in the catch during JW18, peaked during JW19 (index=302),
and were not captured after JW23 (Table 5, Figure 8).

coho captured at

The natural YOY weekly index peaked during the sane general period

as the hatchery snolt weekly index (JW 17-21) (Table 5, Figure 8).
Ei ght of nine (89% 1+ coho captured at BBT were of hatchery origin
(Tabl e 5). Peak YOY and 1+ coho em gration coincided with peak fl ow
events in April and May, following I GH rel eases (Figure 8).
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Figure 7. Mean mgration rates of four CAM chi nook groups rel eased
fromlGH June 3-5, 1996. Al fish were reportedly
rel eased at a nean size of 84 fish/lb. Data collected at
time of recovery at the BBT.

Fork Length

Captured hatchery coho 1+ snolts ranged from 151 to 198 nmm Q=173

mm s=17.50, n=9). The single unmarked snmolt was 152 nm and nmay have
been a hatchery fish that escaped the marking process. Coho YOY
ranged from 34 to 103 nm (0=68 mm s=18.81, n=50) (Table 6, Figure
9). In general, nmean weekly FL of YOY coho increased from 35 nm on
JW13 to 83 mm on JW 29.

M gration Rates

The nean mgration rate for the eight |1 GH coho captured at BBT was
7.0 rkmday (Table 4). This was about two rkm day slower than the
mean migration rate of 1GH fingerling chinook.

St eel head

A total of 166 juvenile steel head were captured in the BBT in 1996
(Table 7). Snolts conposed 47% of the total catch, parr and fry
conposed 34% and 19% of the total catch, respectively. Al but 3
steel head (1 parr and 2 snolt) were neasured to FL
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Tabl e 5.

Weekl y coho catch,

abundance i ndi ces,

and hatchery contributions at

Ri ver, 1996.
Coho Catch Coho index
Mean
Julian  river Trap| Hatchery Natural Catch | Hatchery Natural
JW flow days 1+ 1+ YOY total 1+ 1+ YOY

12| 17,471 5 0 0 1 1 0 0 220
13| 15,200 6 0 0 2 2 0 0 356
14| 17,000 7 0 0 0 0 0 0 0
15| 14,686 7 0 0 1 1 0 0 121
16| 13,886 7 0 0 0 0 0 0 0
17| 26,271 6 0 0 4 4 0 0| 1,503
18| 16,414 7 1 0 0 1 180 0 0
19| 11,471 7 3 0 3 6 302 0 312
20| 18,914 7 2 1 6 9 274 137 1,254
21| 20,871 7 1 0 3 4 176 0 528
22| 12,357 7 0 0 1 1 0 0 101
23 8,510 7 1 0 3 4 82 0 231
24 5,983 7 0 0 2 2 0 0 130
25 4,967 7 0 0 4 4 0 0 201
26 4,571 7 0 0 9 9 0 0| 448
27 3,566 7 0 0 8 8 0 0 350
28 3,079 7 0 0 3 3 0 0 118
29 2,919 6 0 0 2 2 0 0 81
30 2,600 7 0 0 0 0 0 0 0
31 2,399 2 0 0 0 0 0 0 0

Spring Subtotal 130 8 1 52 61 1,014 137| 5,955

Fall Subtotal 0 0 0 0 0 0 0 0

Total 130 8 1 52 61 1,014 137| 5,955
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Figure 8. Mean weekly Klamath River flow at Ol eans and weekly 1+
and YOY coho abundance indices at the BBT, 1996.

Since parr were not thought to represent fish actively em grating,
the parr index may only represent dispersal fromless favorable
rearing habitat. Sone parr also showed signs of initial
smoltification, thus a pre-snolt classification, may be warranted in
the future

Scal e sanples were collected from 70 steel head for age analysis, 63
(90% fromsmolt and 7 (10% from parr (Table 8, Appendix B). Scal es
were taken only from steel head believed to be natural fish (e.g. no
eroded fins), however, it is possible that sonme hatchery fish were

m st aken for natural.

Ages were assigned to nost steel head captured by plotting FLs by JW
and conparing scal e-aged fish to unscaled fish (Figure 10). For
each JW unscaled fish of simlar size to scale-aged fish were
assigned the sane age as the scal e-aged fish (Appendices C and D).
Fork |l engths of scal e-aged 1+ and 2+ fish greater than 140 nmm showed
consi derabl e overlap (Figure 10), thus ages were not assigned to
unscal ed fish over 140 nm Using this nethod, all 56 parr were
assigned an age of 1+ (7 scale-aged) (Appendix C. O the 63 scal e-
aged snolt, 51 were assigned an age of 2+, and 12 were assigned an
age of 1+ (Appendix D). Two of the 11 unscaled snolts were | ess
than 100 mm FL and were nost |ikely 0+ fish (Figure 10). The other
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Tabl e 6. Sampl e size (n), nmean (0), mninmm (mnn), maxi num (mx), and stande
weekly FLs (mm) of YOY and 1+ coho sal non captured at the BBT, Kl am

YOY Snmolt (1
Julian week n 0 min max S n 0 min

12 1 37 37 37 0 0 -

13 2 35 34 36 1.41 0 -

14 0 0 -

15 1 45 45 45 0.00 0 -

16 0 0 -

17 4 44 40 48 4.35 0 -

18 0 1 164 16

19 3 59 54 67 7.23 3 180 16

20 6 65 57 72 5.01 3 169 15

21 3 63 50 73 11.68 1 151 15

22 1 63 63 63 0.00 0 -

23 3 83 68 98 15.00 1 180 18

24 2 78 73 82 6.36 0 -

25 4 65 52 75 9.97 0 -

26 8 79 35 103 24.31 0 -

27 7 85 72 93 6.85 0 -

28 3 63 40 80 20.82 0 -

29 2 83 77 88 7.78 0 -

30 0 0 -

31 0 0 -

Spring Total 50 68 34 103 18.81 9 171 15
Fall Total 0 0 0 0 0.00 0 0

Season Total 50 68 34 103 18.81 9 171 15
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Figure 9. Coho 1+ and YOY nean weekly FLs (+/- 2 standard errors)
by JW BBT, Klamath R ver, 1996

nine snolts were greater than 140 mm FL and were not aged (Appendi x
D). Al 32 fish classified as fry were considered to be 0+ (YOY)
(Figure 10, Appendix C).

Scal e-aged 1+ parr had a nean FL of 98.0 mm (range=87-119, s=10.94).
Scal e-aged 1+ snolts had a nean FL of 171.5 mm (range=150-185 nm
s=12.60). Scal e-aged 2+ snolts had a nean FL of 198 nmm ( FL=148- 245
mm s=20.97) (Table 8).

Abundance | ndex and Hatchery Contri buti ons

The total (fry, parr, snolt) steel head abundance index for 1996 was
20,906 (Table 7). O this, 52% (10, 735) was attributed to snolts,
40% (8, 459) was attributed to parr, and 8% (1,619) was attributed to
fry (Table 7).

On April 26 1GH rel eased 163, 000 unmarked 1+ steel head snolts (Table
2). Because these fish | acked hatchery marks, we did not attenpt to
di stingui sh hatchery fromnatural fish at the BBT (other than for
scal e sanpling purposes). However, because the steel head snmolt catch
i ncreased significantly about two weeks after the hatchery rel ease
and dropped again five weeks later it is suspected that at |east
sone of the snolts captured during this period were of hatchery
origin. During this five-JWperiod (JW 19-23), 79% of the tota
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Tabl e 7. Weekly steel head catch and abundance i ndi ces by
devel opnment stage at the BBT, Klamath River, 1996.

STEELHEAD CATCH STEELHEAD INDEX
Mean
Julian River Trap Catch Index
Week Flow Days| Fry Parr | Smolt | Total Fry Parr | Smolt| Totals
12| 17,471 5 0 2 1 3 0 519 274 794
13| 15,200 6 0 4 0 4 0 614 0 614
14| 17,000 7 1 3 0 4 260 597 0 857
15| 14,686 7 1 2 0 3 145 277 0 422
16| 13,886 7 0 10 1 11 0| 1,344 134 1,479
17| 26,271 6 0 7 4 11 0] 1,965 970 2,935
18| 16,414 7 1 3 3 7 118 537 481 1,136
19| 11,471 7 0 12 17 29 0| 1,214 1,717 2,931
20| 18,914 7 0 4 14 18 0 705 2,781 3,484
21| 20,871 7 0 1 11 12 0 223 2,30 2,529
22| 12,357 7 0 0 6 7 0 0 768 862
23| 8,510 7 0 1 12 13 0 83 936 1,019
24| 5,983 7 1 0 2 3 65 0 130 195
25 4,967 7 1 0 1 2 49 0 53 103
26| 4,571 7 0 0 1 1 0 0 49 49
27| 3,564 7 2 0 1 3 83 0 45 128
28 3,079 7 9 3 1 13 328 122 51 501
29 2,919 6 9 3 1 13 353 118 39 509
30 2,600 7 7 1 0 8 218 30 0 247
31 2,399 2 0 1 0 1 0 117 0 117
Spring Subtotal 130 32 57 76 166 1,619 8,459 10,733 20,906
Fall Subtotal 0 0 0 0 0 0 0 0 0
Total 130 32 57 76 166 1,619 8,459 10,735 20,906

st eel head snolt index occurred (Table 7). Sixty five percent of
total steel head fry index occurred during July, the last nonth of
trapping (Table 7). N nety five percent of the total steel head parr
i ndex occurred during the first 10 weeks of trapping. Parr and
smol t abundance at the BBT peaked during high flow events from JWs
16 to 23 (Figure 11).

Fork Length

Mean weekly FLs of fry, parr and snolt, respectively, did not change
significantly throughout the 1996 trapping season (Table 9). This
may reflect the wide range in the dates of energence and differences
in growh due to variable rearing conditions in the system Newy
energed steel head fry were present in the catch fromearly Apri

t hrough nost of July in 1996 (Table 9).
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M gration Rates

Because hatchery steel head were not marked in 1996, we were unabl e
to distinguish hatchery fromw ld fish. Thus, mgration rates could
not be calcul ated for steelhead in 1996 (Figure 11, Table 9).
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Figure 10. Fork lengths of all scal e-aged and unscal ed steel head
captured at the BBT, Kl amath River, 1996.

Tabl e 8. Devel opnent stage, age, and length of scal e-aged
st eel head captured at the BBT, Klamath Ri ver, 1996.
Aging summary Length (mm)
Development No. of % of
stage Age | fish development stage Range | Average S
Parr 1+ 7 100 87-119 98.0] 10.94
Smolt 1+ 11 17.0 150-185 171.5| 12.60
Smolt 2+ 52 83.0 148-245 198.5| 20.97
Total 70 e 87-245 184.2| 35.94
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Figure 11. Mean weekly Klamath River flow at Ol eans and weekly
st eel head abundance indices at the BBT, 1996.
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Tabl e 9. Sanmpl e size (n), nean (0), mninmm (mn), maxi num (max), and standar
weekly FLs (mm) of fry, parr and snolt steel head captured at the BB

1996.
Fry Parr
Julian week n 0 min | max S n 0 min | max S n 0
12 0 2| 82| 73 90 | 12.02 1| 223
13 0 4| 96| 78| 119 18.16 0
14 1 27 27 27| 0.00 3| 87| 75 94| 10.44 0
15 1 62 62 62| 0.00 1| 77 77 77| 0.00 0
16 0 10| 82| 76 91| 5.23 1| 148
17 0 6| 85| 78 92| 6.99 4| 197
18 1 65 65 65| 0.00 3| 88| 73| 101 | 14.05 3| 189
19 0 12| 95| 82| 117 | 11.07| 17| 209
20 0 4| 93| 86 97| 499 | 14| 189
21 0 1| 115 115| 115| 0.00| 10| 185
22 0 0 6| 185
23 0 0 -] 12| 188
24 1 50 50 50| 0.00 0 2| 184
25 1 34 34 34| 0.00 0 1| 95
26 0 0 0
27 0 0 1] 193
28 9 50 30 65 | 10.86 2|1 70| 69 70| 0.71 1| 182
29 8 51 35 65| 11.56 1| 70| 70 70| 0.00 0
30 6 57 45 65| 7.34 1| 70| 70 70| 0.00 0
31 0 1] 94| 94 94| 0.00 0
Spring Total 28 51 27 65| 11.41 51| 88| 69| 119| 1211 | 73| 191
Fall Total 0 0 0
Season Total 28 51 27 65| 11.41 51| 88| 69| 119| 12.11| 73| 191




Mai nstem Trinity River (below WII|ow Creek)

Because TRH conducts both spring (fingerling) and fall (yearling)

rel eases, trapping at WCT was divided into spring and fal

nmoni toring periods. Spring nonitoring began on March 15 (JW11) and
ended on Septenber 30 (JW39), 1996. Trapping was not conducted for
a total of eight days during the spring due to technica
difficulties. Thus a total of 191 (96% of 199 days possible were
trapped during the spring nonitoring period. River tenperatures
began to reach "stressful" levels (>20.0C, Bell 1973) by late July
(JW30) (Figure 12). TRH rel eased both spring-run and fall-run
chinook fingerlings in early June.

Fall nonitoring began on Cctober 1 (JW40), the first day of TRH s
seven-day volitional chinook yearling release. Fall trapping ceased
on December 3 (JW49) due to |l ow catch nunmbers and the begi nni ng of
winter stornms. During this period the trap operated 59 (94% of 63
days possi bl e.
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Figure 12. Mean daily Trinity River flow at Hoopa and nean daily
wat er tenperature at the WCT, 1996.
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Chi nook
Spring Catch

Just over 24,000 chinook were captured in the WCT during the spring
monitoring period (Table 10). Initial catches consisted primarily
of natural fry and occasional 1+ chinook (Table 10).

Trinity R ver Hatchery conducted a volitional release of fingerling
chinook fromJune 3 to June 13, 1996. The rel ease consi sted of
3,095,538 fish (34% spring-run, 66%fall-run), 13% of which were Ad-
clipped (Table 11). Representative Ad-clipped fish were captured
begi nning June 10 (Table 12). Twenty seven percent of the spring
catch was attributed to TRH fingerling releases and 73%to natural
stocks. Although the TRH fingerling rel ease consisted of 34%
spring-run and 66% fall-run fish, recovery of TRH fish at the trap
consi sted of 45% spring-run and 55% fall-run

Age one-pl us chi nook accounted for only one tenth of one percent of
the total springtinme chinook catch. One-percent (200) of the

nat ural chi nook captured at the WCT represented fish tagged by CDFG
during their Trinity R ver Project (TRP) natural chinook tagging
program (Table 11). These 200 fish represent just two tenths of one
percent of the 123,610 chinook tagged in 1996 by the TRP

Fall Catch

A total of 11,324 chinook were captured in the WCT during the fal
monitoring period (Table 10). Trinity River Hatchery conducted a
volitional release of yearling chinook from Cctober 1 to Cctober 7,
1996. The rel ease consisted of 1,315,518 fish (31% spring-run, 69%
fall-run), 16% of which were Ad-clipped (Table 11). Representative
Ad-clipped fish were captured begi nning October 4 (Table 12).

Ei ghty two percent of the fall catch was attributed to TRH rel eases
and 18% to natural stocks. Recovery of TRH chinook at the trap
consisted of 58%fall-release fall-run, 39%fall-rel ease spring-run,
and 3% spring-release fall-run fish. Trinity R ver Hatchery spring-
run and fall-run fish released in the fall were captured in exactly
t he sanme proportion as they were rel eased. Seven of the natura

chi nook captured during the fall nonitoring period had been tagged
by the TRP (Table 10).
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Tabl e 10.

Weekl y chi nook catches,
Trinity River,

1996.

abundance i ndi ces and hatchery contri bution

CHINOOK CATCH

CHINOOK INDEX

Mean
River Hatchery Natural Hatchery Natura
Julian  Flow  Trap Yoy® Yoy® Catch 1+° yYoy® YOY
Week  (cfs)  Davs || NC® | Ad® NC° Ad° NC® Ad® | Totals NC® Ad° NC® Ad° NC°
12 8.640 7 6 0 0 0 293 0 299 650 0 0 o| 29.796
13 7.856 7 1 0 0 0 314 0 315 84 0 0 0| 27919
14 7.497 7 1 0 0 0 206 0 207 79 0 0 0| 17.989
15 6.024 7 0 0 0 0 55 0 55 0 0 0 0 4,254
16 6.229 7 0 0 0 0 67 0 67 0 0 0 0 5,057
17 9.063 7 1 0 0 0 76 5 82 97 0 0 0 7.084
18 6.009 6 1 0 0 0 38 0 39 97 0 0 0 3.524
19 4,549 7 4 0 0 0 28 1 33 230 0 0 0 1,584
20 9.103 7 4 0 0 0 19 0 23 470 0 0 0 2.339
21 7.791 7 13 0 0 0 123 3 139 || 1.297 0 0 0| 10.374
22 4,779 7 0 0 0 0 137 6 143 0 0 0 0 7.556
23 3.844 7 0 0 34 8 526 17 584 0 0 1.527 348 | 26.580
24 2,784 7 0 0 923 190 | 1.499 21| 2.637 0 0 37.688 | 7.774| 61,503
25 2.260 7 0 0 602 100 908 4| 1615 0 0 22334 | 3,734 | 34,097
26 2.089 7 0 0 434 67 549 6| 1.057 0 0 15195 | 2.340 | 19.383
27 1,843 6 0 0 284 40 702 7| 1.036 0 0 8.851 | 1.251| 22372
28 1,597 7 0 0 575 78 | 1.445 25| 2125 0 0 15928 | 2.160 | 40.362
29 1.429 7 0 0 671 93| 1.137 9| 1911 0 0 16.542 | 2.306 | 27.609
30 1,187 4 0 0 262 36| 1.298 11| 1.606 0 0 8281 | 1.139| 41,345
31 1,080 7 0 0 325 44| 1122 12 | 1,504 0 0 5,130 687 | 17.424
32 974 7 0 0 476 63| 1.931 30| 2505 0 0 5.892 778 | 23.846
33 896 7 0 0 327 41| 1,297 8| 1673 0 0 3,715 468 | 14.849
34 863 7 0 0 320 41| 1.346 12| 1.723 0 0 3.122 402 | 13,282
35 822 7 0 0 152 19 931 13| 1.117 0 0 1.466 179 9.038
36 800 7 0 0 98 13 774 8 893 0 0 943 126 7.486
37 827 7 0 0 72 9 349 1 431 0 0 671 84 3,259
38 837 7 0 0 21 3 139 1 164 0 0 207 29 1.314
39 777 7 0 0 0 0 86 0 86 0 0 0 0 790
40 765 7 0 0 3.647 740 607 2| 5.003 0 0 34.078 | 6.839 5.343
41 772 7 0 0 2.927 510 315 ol 3779 0 0 26.707 | 4.648 2.907
42 795 7 0 0 799 163 466 4| 1445 0 0 7.691 | 1570 4,591
43 1,156 6 0 0 382 58 181 0 621 0 0 4,690 730 2.205
44 1.049 7 0 0 86 14 171 0 271 0 0 1.279 213 2.502
45 837 7 0 0 41 6 110 1 159 0 0 471 70 1,261
46 1.471 7 0 0 6 1 38 0 45 0 0 73 12 625
47 5.901 4 0 0 0 0 1 0 1 0 0 0 0 92
48 2.914 7 0 0 0 0 0 0 0 0 0 0 0 0
Spring Subtotal 191 31 0 5,576 845 | 17,392 200 | 24,069 || 3,005 0| 147,493 | 23,805 | 482,012
Fall Subtotal 59 0 0 7,888 | 1,492 | 1,889 7| 11,324 0 0 74,988 | 14,083 | 19,525
Total 250 31 0| 13464| 2,337 19,281 207 | 35,393 | 3,005 0| 222,481 | 37,889 | 501,537

41+ = fish that have overwintered in the river.

®YOY = Young-of-Year.

°NC = no adipose fin clip.
4Ad = adipose fin clip.

®No tags = adipose fin clipped fish in which r



Tabl e 11.

Trinity River

Hat chery and Trinity River

Project’s

Nat ural Stocks Assessnent Programrel eases, 1996.
Releases Tagging rates
Size at | Release| Release No. No. No.

Tag code Race | Brood release| site dates correctly | shed not Production| Total
or mark year | Type| fish/lb | (rkm) (1996) tagged | tags | tagged | multiplier | release
6-1-8-1-15%|chinook ‘95 f N/A 131.0 4/09-4/23 23,248 N/A N/A N/A 23,248
6-1-8-2-1% |chinook ‘95 f N/A 131.0 4/15-4/24 27,057 N/A N/A N/A 27,057
6-1-8-2-2% |chinook ‘95 f N/A 131.0 | 4/22-4/30 29,007 N/A N/A N/A 29,007
6-1-8-2-6° |chinook ‘95 f N/A 131.0 4/30-5/09 27,945 N/A N/A N/A 27,945
6-1-8-2-7° |chinook ‘95 f N/A 131.0 5/09-5/11 16,353| N/A N/A N/A 16,353
6-52-23° spr chin ‘95 f 54-65 TRH 6/03-6/13 | 196,211|1,974| 858,892 54 1,057,077
6-52-24°  |fall chin ‘95 f 71-89 | TRH 6/03-6/13 | 216,051 702|1,821,708 9.4 2,038,461
6-52-25°  |spr chin ‘95 y 12 TRH (10/01-10/07| 101,934 204 303,092 4.0 405,230
6-52-26° |fall chin ‘95 y 16-17 | TRH |10/01-10/07| 110,327| 666] 799,295 8.3 910,288
Right max" [coho ‘04 y 9.7 TRH 04/02 71,675 0 0 1.0 71,675
No mark® [steelhead| '95 y 5.2 TRH 3/18-3/31 0 0| 312,998 N/A 312,998
No mark® |[steelhead| '95 y 7.7 TRH 3/18-3/31 0 0| 301,840 N/A 301,840

& Trinity River Project wild fish rel ease. f = fingerling rel ease
P_ Trinity River Hatchery rel ease y = yearling rel ease
Table 12. Trinity R ver Hatchery and CDFGs Trinity River Project
rel eases and recoveries at the WCT, 1996.
Releases Recoveries at trapsite Migration rates
Release Date of Days Initial Mean
Tag code Race site first after No. Rate Rate®
or mark (rkm) Release dates | capture | release |Captured| (rkm/day) [ (km/d)
6-1-8-1-15" |chinook 131.0 | 04/09-04/23/96 | 06/01/96 53 38 N/A N/A
6-1-8-2-1* |chinook 131.0 | 04/15-04/24/96 | 06/12/96 58 22 N/A N/A
6-1-8-2-2% |chinook 131.0 | 04/22-04/30/96 | 06/05/96 44 52 N/A N/A
6-1-8-2-6° |chinook 131.0 | 04/30-05/09/96 | 06/04/96 35 65 N/A N/A
6-1-8-2-7% |chinook 131.0 | 05/09-05/11/96 | 06/13/96 35 30 N/A N/A
6-52-23°  |spr chin TRH | 06/03-06/13/96 | 06/10/96 7 283 N/A N/A
6-52-24°  [fall chin TRH | 06/03-06/13/96 | 06/11/96 8 432 N/A N/A
6-52-25°  |spr chin TRH 10/01-10/07/96 | 10/04/96 3 90 N/A N/A
6-52-26°  |spr chin TRH 10/01-10/07/96 | 10/04/96 3 199 N/A N/A
Right max” |coho TRH 04/02/96 04/06/96 4 65 36.0 3.1
No mark® |steelhead| TRH 03/18-03/31/96 N/A N/A N/A N/A N/A
No mark® |steelhead| TRH 03/18-03/31/96 N/A N/A N/A N/A N/A

&— Trinity River Project wild fish rel ease.
P_ Trinity River Hatchery rel ease.
©— Mean migration rate calculated only for the

10- 90" percentile.

Abundance | ndex and Hatchery Contri buti ons

Spring

The chi nook YOY weekly index started off noderately high (18, 000-
30,000) during the first three weeks of trapping (JW 12-14) then
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decreased to relatively low levels (1,500-7,000) until a few weeks
before the arrival of TRH fish (Table 10, Figure 13). Upon the
arrival of TRH fish during JW23, the natural YOY index increased
dramatically (>60,000) then gradually decreased to about 800 by the
end of the spring nonitoring period (Table 10, Figure 13). During
the entire spring sanpling season the weekly natural chinook index
was hi gher than the correspondi ng weekly hatchery chi nook i ndex
(Figure 13). Age one-plus chinook made a very small contribution to
the total natural chinook spring index through the first 12 weeks of
trapping (Table 10).

Hat chery Ad-clipped fish first appeared in the catch on June 10 (JW
23), and the highest weekly hatchery index of the year (37,688)
occurred on JW24 (Table 10, Figure 13). The weekly hatchery index
steadily declined for the remai nder of the spring sanpling period.
Forty three percent of the spring hatchery index was obtained within
the first two weeks of their appearance in the catch. No marked

Figure 13. Mean weekly Trinity River flow and weekly hatchery and
nat ural chi nook YOY abundance i ndices at the WCT, 1996.

hat chery fish were captured during the last JWof the spring

moni toring period (JW39)(Table 10).
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As in the spring, the natural chinook index increased with the
arrival of hatchery fish in the fall (Table 10, Figure 13).
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However, unlike the spring nonitoring period, the natural chinook

i ndex was | ess than that of the hatchery chinook during the first
four weeks of fall nmonitoring (Table 10, Figure 13). For those
first four weeks natural fish conposed only 12% 8% 33% and 27% of
the total weekly indices, respectively. Low percentages of natura
fish have been observed during all previous fall nonitoring. From
JW 44 to 46, natural fish conposed 63% 70% and 88% of the weekly
i ndi ces, respectively, although this was due nore to decline in
hatchery fish than to any increase in natural fish (Table 10). The
concomitant increase in natural and hatchery fish during both spring
and fall nonitoring periods has been noted for other years and may

i ndi cate that hatchery fish displace natural chinook downstream
(U.S. Fish and Wldlife Service, 1991, 1992, 1994, 1998).

The Ad-clip rate of captured fish increased dramatically the three
days following the first arrival of fall-released fish (Figure 13).
Thirty eight percent of the total fall hatchery index was obtai ned
during those first three days. Over 80% of the fall hatchery index
had been obtained by the end of the second JWof fall nonitoring,
and 100% had been obtained by the seventh JWof fall nonitoring
(Tabl e 10).

Fork Length

A total of 5,446 (15.4% of the catch) chinook were neasured during
the entire 1996 trappi ng season. Fork |lengths of YOY generally

i ncreased throughout the trapping period, ranging from28 to 174 mm
(Table 13, Figure 14). Fork lengths of 1+ chinook captured in the
spring decreased overall, ranging from93 to 164 nm (0=117 nm
s=14.82, n=30) (Figure 14).

Early season catches of chinook consisted of YOY <40 nmm FL and
occasional 1+ fish >100 nm (Table 12, Figure 13). Young-of-year
smolt began to appear in the catch by JW16 at a size of about 70 mm
(Tabl e 13, Figure 14). Hatchery fingerlings began arriving during
JW 23 at an average size of about 80 mm (Table 13, Figure 14).
Because sone hatchery fingerlings were as large as small 1+ fish, we
did not attenpt to separate these two |ife stages after JW 23.

Table 13. Sample size (n), nmean (0), mninmum (mn), maxi num ( Max),
and standard deviation (s) of weekly FLs (nm of YOY and
1+ chinook captured at the WCT, Trinity River, 1996.

YOY 1+
Julian week n 0 min | max S n 0 min | max S
11 30 37| 28 46 | 3.65 1| 164 | 164 164 | 0.00
12 174 38| 31 50| 2.74 4| 114 | 109 120 | 4.65
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13 190] 38| 32| 54| 262] 1] 118] 118] 118 0.00
14 168| 38| 33| 53| 3.05| 1| 157| 157| 157| 0.00
15 55| 39| 31| 64| 640| O | | | -
16 67| 49| 35| 74| 979| O | | | -
17 81| 45| 29| 67| 754| 1| 120| 120| 120| 0.00
18 38| 46| 36| 59| 582| 1| 145| 145| 145| 0.00
19 29| 50| 36| 68| 7.92| 4| 119| 114| 125| 5.83
20 19| 46| 36| 55| 6.18| 4| 108| 93| 116/ 10.23
21 123| 59| 41| 94| 12.09| 13| 111| 103| 125| 6.32
22 127| 75| 44| 103|1429| O - | = | - | -
23 211| 79| 45| 1181071 O - | - | - | -
24 210| 83| 46| 1111363 0| - | == | - | -
25 210| 84| 50| 110| 11.28| O == | == | - | -
26 210 | 87| 47| 109|10.01| O == | == | - | -
27 150 | 85| 56| 111| 1055| O == | == | - | -
28 210| 83| 55| 105| 9.92| O - | - | - | -
29 180| 90| 69| 110| 845| O == | == | - | -
30 120| 81| 67| 103| 754| O == | = | = | -
31 210| 84| 67| 112| 649 0| - | = | = | -
32 210| 87| 71| 109| 6.04| O - | == | - | -
33 210| 88| 76| 112| 591 O == | == | = | -
34 210| 90| 75| 128| 6.00) O - | - | - | -
35 210| 91| 81| 106| 4.46| O == | = | = | -
36 210| 94| 83| 108| 437 0| = | == | - | -
37 187| 96| 84| 113| 559| O - | == | = | -
38 130| 100| 88| 130| 6.09| O == | == | - | -
39 80| 101| 86| 116| 650 O - | - | - | -
40 198 | 121| 92| 161| 1740 O] ~— | — | — | —
41 210 | 134| 95| 165| 11.94| O == | == | - | -
42 210 | 130| 93| 170| 1558| O == | == | - | -
43 167 | 129| 83| 174|1553| O - | == | -~ | -
44 184 | 127| 82| 162|1524| O == | == | = | -
45 142 | 124| 95| 174|1553| O == | == | - | -
46 45| 128| 100| 1521|1217 O - | - | = | -
47 1| 110| 110| 110| 0.00| O - | = | == | -
48 0| = | oo | o | e 0| - | = | o | -
Spring Total | 4259 | 77| 28| 130] 21.32| 30| 117| 93| 164 14.82
Fall Total 1157 | 128| 82| 174| 1569 O| | | | -
Season Total | 5416 | 88| 28| 174|28.97| 30| 117| 93| 164| 14.82

Fi gure 14. Chinook 1+ and YOY nean weekly FLs (+/-
errors),

WCT, Trinity River
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Mean weekly FL of YOY chinook gradually increased to 101 nm (s=6. 50,
n=80) by JW39 (Table 13). Commencing with the arrival of fall

rel eased yearlings during JW40, average FL increased significantly
(0=121 mm s=17.40, n=198)(Table 13, Figure 14). The follow ng JW
showed another junp in nmean FL to 134 nm (s=11.94, n=210). For the
remai nder of the season nean weekly FL renmmined virtually unchanged,
reflecting the influence of hatchery yearlings in catches. Smaller
sized fish (92 to 110 nm FL) were al so captured during fal

moni toring and may represent late emgrating fish of natural origin
(Tabl e 13, Figure 14).

M gration Rates

As in past years, we have calculated mgration rates only for CAT
groups that are released over a tinme period of three days or |ess.
All 1996 TRH rel ease groups were volitional, extending fromseven to
fourteen days (Table 11). Natural chinook tagged by TRP were
captured, tagged, and rel eased over a prolonged time period (Table
11). Also, TRP fish were not of typical mgrating size when they
were rel eased. Therefore, we do not present migration rates for any
1996 Trinity River chinook.

Coho

A total of 150 coho were captured at WCT during the 1996 sanpling
season (Table 14). O this total, 54% of the catch consisted of
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natural YOY fry and parr, 43% were hatchery 1+ snolts, and 3% were
natural 1+ snolts (Table 14). For the first two weeks of trapping
(JWs 12-13) catches consisted entirely of natural fry and parr.

On April 2 (JW14) TRH rel eased 71,675 1+ coho snmolts (BY 1994)
(Table 11). Al TRH coho were marked with a right maxillary clip
(Tabl e 11). Hatchery coho began appearing in the catch on April 6
(JW14) (Table 12). However, catches of hatchery coho were | ow
until JW20. The mpjority (83% of the 65 hatchery coho captured
during the season were obtained during JW 20 and 21 (Table 14).

Abundance | ndex and Hatchery Contri buti ons

The weekly coho indices were | ess than 600 for the entire 1996
sanpl i ng season with the exception of JW 20 and 21 when the indices
were 4,368 and 2, 133, respectively (Table 14). Hatchery fish made up
88% and 100% of the catch during these two weeks, respectively
(Table 14). Spring and fall peak abundance's corresponded with

i ncreases in flow (Figure 15).

Fork Length

Fork |l engths of 1+ coho snolts ranged from 124 to 197 nm (Tabl e 15,
Figure 16). Mean weekly FL during peak snolt emgration in May (JW
20) was 162 mm (s=11.67, n=33) (Table 15). Based on previous year’s
observations, natural smolts are generally smaller than their

hat chery counterparts. However, the FLs of the four natural snolts
captured in 1996 were sinmlar to those of the hatchery snolts (=156
mm range = 124-180, s=28.47). It is possible that some of these
smolts were actually hatchery fish that escaped the marking process.

Fork | engths of coho YOY ranged from 31 to 110 mm (Table 15, Figure
16). The smallest fish were captured early in the season and nean
weekly FL slowy increased from36 mm (n=4, s=3.11) on JW12 to

103 mm (n=1) on JW39 (Table 15, Figure 16). As with previous
years, catches of YOY during the fall nonitoring period primarily
occurred in Novenmber (JWs 47-48) (Table 15).

M gration rates

The first TRH coho was captured on April 6, just four days after its
rel ease fromthe hatchery. This fish traveled an average of 36.0
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Tabl e 14.

Weekly coho catch,

abundance i ndi ces,

contributions at the WCT, Trinity River, 1996.

and hatchery

COHO CATCH COHO INDEX
Mean
Julian River Trap | Hatchery Natural Catch | Hatchery Natural Index | (%)
Week Flow Days | Smolts | Smolts | Fry/parr | Totals | Smolts | Smolts | Fry/parr | Totals| Hat
12 8,640 7 0 0 4 4 0 0 382 382 0%
13 7,856 7 0 0 2 2 0 0 165 165 0%
14 7,497 7 1 0 0 1 79 0 0 791 100%
15 6,024 7 1 0 1 2 71 0 71 142 50%
16 6,229 7 0 0 2 2 0 0 156 156 0%
17 9,063 7 1 3 1 5 91 243 91 425 21%
18 6,009 6 2 0 1 3 189 0 98| 287 66%
19 4,549 7 1 0 1 2 54 0 56 110 49%
20 9,103 7 32 1 3 36 3,835 131 402| 4,368 88%
21 7,791 7 22 0 0 22 2,133 0 0| 2,133 100%
22 4,779 7 2 0 2 4 121 0 110 231 52%
23 3,844 7 1 0 9 10 45 0 491 536 8%
24 2,784 7 2 0 5 7 85 0 209] 294 29%
25 2,260 7 0 0 3 3 0 0 121 121 0%
26 2,089 7 0 0 1 1 0 0 34 34 0%
27 1,843 6 0 0 2 2 0 0 79 79 0%
28 1,597 7 0 0 1 1 0 0 26 26 0%
29 1,429 7 0 0 12 12 0 0 299 299 0%
30 1,187 4 0 0 1 1 0 0 29 29 0%
31 1,080 7 0 0 5 5 0 0 76 76 0%
32 974 7 0 0 5 5 0 0 62 62 0%
33 896 7 0 0 3 3 0 0 35 35 0%
34 863 7 0 0 0 0 0 0 0 0 0%
35 822 7 0 0 1 1 0 0 10 10 0%
36 800 7 0 0 0 0 0 0 0 0 0%
37 827 7 0 0 0 0 0 0 0 0 0%
38 837 7 0 0 0 0 0 0 0 0 0%
39 777 7 0 0 1 1 0 0 10 10 0%
40 765 7 0 0 0 0 0 0 0 0 0%
41 772 7 0 0 1 1 0 0 9 9 0%
42 795 7 0 0 0 0 0 0 0 0 0%
43 1,156 6 0 0 0 0 0 0 0 0 0%
44 1,049 7 0 0 2 2 0 0 35 35 0%
45 837 7 0 0 0 0 0 0 0 0 0%
46 1,471 7 0 0 0 0 0 0 0 0 0%
47 5,901 4 0 0 6 6 0 0 565| 565 0%
48 2,914 7 0 0 6 6 0 0 316] 316 0%
Spring Subtotal 191 65 4 66 135 6,703 373 3,009(10,086| 66.46%
Fall Subtotal 59 0 0 15 15 0 0 925 925| 0.00%
Total 250 65 4 81 150 6,703 373 3,935[11,012| 60.88%
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Figure 15. Mean weekly Trinity River flow at Hoopa and weekly 1+ and
YOY coho abundance indices at the WCT, 1996.

km' day (Table 12). The nmean migration rate for all TRH coho
captured was only 3.1 knmfday (Table 12).

St eel head

Trinity River Hatchery began rel easing 614,838 unmarked steel head
smolts the day before trapping commenced (Table 11), thus the trap
was operating prior to the time the hatchery fish arrived at the
trap site. Although the hatchery fish were unmarked, many of the
smol ts captured appeared to be of hatchery origin (e.g. eroded
fins). However, distinguishing hatchery fish based on this feature
al one was unreliable. Therefore, we did not attenpt to make such a
di stinction.

A total of 1,427 juvenile steel head were captured in the WCT in 1996
(Table 16). O this, 1,169 (82% were captured during the spring
sanpling period. Catch conposition for the spring sanmpling period
was as follows: 67%snolts, 21%parr, and 12%fry (Table 16).

Scal e sanples were collected from 666 steel head for age anal ysis,
645 (97% fromsmolt and 21 (3% fromparr (Table 17). As with the
BBT data, an age was assigned to nost fish by plotting FLs by JWand
conparing scal e-aged fish to unscaled fish (Figure 17). For each
JW unscaled fish of simlar size to scal e-aged fish were assigned
the sane age as the scal e-aged fish (Appendix E). YOY and small
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Tabl e 15. Sanple size (n), nmean (0), mninmm (mn), maximm (mx),
and standard deviation (s) of weekly FLs (nm of YOY and
1+ coho sal non captured at the WCT, Trinity River, 1996.

YOY 1+
Julian week n 0 min max 5 n 0 min max 5
12 4 36 31 38 3.11 0 — — — —
13 2 34 32 36 2.83 0 — — — —
14 0 — — — — 1 148 148 148 | —-
15 1 33 33 33 0.00 1 153 153 153 | -
16 2 45 40 50 7.07 0 — — — —
17 1 39 39 39 0.00 4 168 140 180 | 19.04
18 1 48 48 48 0.00 1 172 172 172 -
19 1 65 65 65 0.00 1 197 197 197 -
20 3 59 50 65 8.14 33 162 124 190 | 11.67
21 0 — — — — 22 167 151 182 8.99
22 2 56 55 57 1.41 2 187 186 188 1.41
23 9 59 48 71 7.60 1 159 159 159 -
24 5 64 58 74 6.12 2 161 159 162 2.12
25 3 64 58 70 6.03 0 — — — —
26 1 61 61 61 0.00 0
27 2 83 81 84 2.12 0 — — — —
28 1 75 75 75 0.00 0
29 12 75 65 94 8.11 0
30 1 92 92 92 0.00 0
31 5 94 82 100 7.16 0 — — — —
32 5 97 92 107 5.83 0
33 3 91 66 110 | 2261 0
34 0 0
35 1 97 97 97 — 0 — — — —
36 0 0
37 0 0
38 0 0
39 1 103 103 103 0.00 0
40 0 0
41 1 94 94 94 0.00 0 — — — —
42 0 0
43 0 0
44 2 83 82 84 1.41 0 — — — —
45 o| — — — — o| — — — —
46 0 0
47 6 88 76 98 8.06 0 — — — —
48 6 90 76 105 | 10.13 0 — — — —
Spring Total 66 69 31 110 | 2052 68 165 124 197 | 12.28
Fall Total 15 88 76 105 8.19 0
Season Total 81 72 31 110 | 20.31 68 165 124 197 | 12.28

wild 1+ parr were fairly distinguishable, but there were many |arge
1+ (possibly hatchery) mxed in with 2+ (probably w Id) that
prevented assignment of ages to some unscaled fish with any degree
of confidence (Figure 17, Appendix E). Thus, here we sinply present
t he percentage of aged scal e sanples from each devel opnental stage.

During the first 14 weeks of trapping (JW 12-25), catches were
predom nantly conposed of smolts, with parr and fry representing
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Fi gure 16. Coho 1+ and YOY nean FLs (+/- 2 standard errors) by JW
WCT, Trinity River, 1996.

only 9% and 4% of the catch during that period, respectively (Table
16). Scales were collected from 13 parr and 575 snolts during this
period (Appendix E). Al of the parr were aged as 1+ fish (FL=95-
120 mm 0=108.0, s=7.46). Seventy one percent of the snolts were
aged as 1+ fish (FL=136-239 mm 0=181.8, s=20.75), 28% as 2+ fish
(FL=152-272 nm 0=190.7,s=24.00), and 1% as 3+ fish (FL=175-260 mm
0=229.7, s=31.27) (Table 18).

Beginning in JW26, snolt catches dropped considerably as catches of
parr and fry steel head increased (Table 16). Al scale sanples

coll ected during JW 26 through 31 were subsequently | ost and not
avail able for age analysis. However, fry and parr were aged using

l ength frequency distributions for each JW Due to the m xing of
wi | d and hatchery snolts, no attenpt was made to age snolts captured
during this time period. FromJW 26 to 31, the catch conposition
was 52% fry (all YOY), 33%parr (50% YOY, 50% 1+), and 14% snolts
(unknown m x of wild and hatchery fish) (Table 16).

During the remai nder of the spring sanpling period (JW 32-39) parr
becane the nost frequently caught devel opnental stage (64% of the
catch) with snolts and fry contributing 18% each to the catch (Table
16). Al fry were considered 0+ (FL=38-65 nm 0=57.7, s=6.68)(Table
18). Length frequency distributions indicated that 89% of parr
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Tabl e 16. Weekly steel head catch and abundance indi ces by
devel opnment stage at the WCT, Trinity River, 1996.

STEELHEAD CATCH STEELHEAD INDEX
Mean
Julian  River Trap Catch Index
Week Flow Days Fry Parr Smolt Total Fry Parr Smolt Totals
12 8,640 7 0 1 27 28 0 90 2,820 2,910
13 7,856 7 0 4 29 33 0 339 2,868 3,207
14 7,497 7 1 6 40 47 79 483 3,495 4,057
15 6,024 7 0 6 18 24 0 453 1,312 1,765
16 6,229 7 2 4 41 47 147 292 3,106 3,545
17 9,063 7 3 4 91 98 417 350| 10,158 10,925
18 6,009 6 0 4 24 28 0 364 2,193 2,557
19 4,549 7 1 6 49 56 56 327 2,746 3,129
20 9,103 7 4 3 126 133 551 242| 14,853| 15,646
21 7,791 7 2 6 128 136 157 478 11,676 12,310
22 4,779 7 1 4 38 43 52 212 2,225 2,489
23 3,844 7 6 10 29 45 303 511 1,418 2,232
24 2,784 7 6 12 61 79 255 497 2,535 3,287
25 2,260 7 6 6 21 33 218 227 802 1,246
26 2,089 7 7 4 1 12 242 140 34 415
27 1,843 6 12 5 1 18 358 163 33 554
28 1,597 7 30 14 5 49 811 384 129 1,323
29 1,429 7 11 8 6 25 301 199 157 657
30 1,187 4 2 5 3 10 63 153 89 304
31 1,080 7 14 12 5 31 232 187 78 496
32 974 7 7 16 6 29 84 194 74 353
33 896 7 7 19 9 35 80 218 102 399
34 863 7 3 11 5 19 30 108 49 186
35 822 7 1 20 3 24 9 193 29 231
36 800 7 6 15 5 26 58 146 48 251
37 827 7 6 13 3 22 65 129 27 220
38 837 7 6 21 3 30 60 205 30 295
39 777 7 0 9 0 9 0 83 0 83
40 765 7 0 9 5 14 0 82 44 127
41 772 7 1 6 1 8 9 55 9 74
42 795 7 0 55 11 68 0 536 109 644
43 1,156 6 3 49 4 56 70 953 43 1,066
44 1,049 7 4 20 6 28 65 322 81 467
45 837 7 0 8 22 30 0 92 252 344
46 1,471 7 0 0 6 6 0 0 125 125
47 5,901 4 3 26 2 31 282 2,517 194 2,993
48 2,914 7 0 12 5 17 0 636 267 903
Spring Total 191 144 248 777 1,169 4,627 7,364| 63,085 75,076
Fall Total 59 11 185 62 258 427 5,194 1,123 6,744
Season Total 250 155 433 839 1,427 5,054 12,558 64,208 81,820
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Tabl e 17. Devel opnent stage, age, and length of scal e-aged natural
st eel head captured at the WCT, Trinity River, 1996.

Aging summary Length (mm)
Development No. of % of
stage Age | fish development stage Range Average S

Parr 0+ 5 23.8% | 97-102 99.2 2.17
Parr 1+ 16 76.2% | 95-170 112.3 16.96
Smolt 0+ 2 0.3% | 102 - 115 108.5 9.19
Smolt 1+ 464 71.9% | 122 - 239 179.4 22.14
Smolt 2+ 173 26.8% | 152 - 272 192.3 24.38
Smolt 3+ 6 0.9% | 175 - 260 229.7 31.27
Total 666 | @ - 95 -272 141.0 27.30

collected during this period were 0+ (FL=66-109 mm 0=83. 6,

s=11.29), and 11% were 1+ (FL=115-133 mm 0= 122.8, s=4.82) fish
(Appendi x E, Table 18). O 25 smplt scal e sanples taken during this
period 24 (96% were aged as 1+ (FL=122-194 mm 0=151.6, s=18. 32)
and one was aged as a 0+ fish (FL=102 mm) (Appendix E, Table 18).

During the fall sanpling period the catch consisted of 71% parr, 25%
smolts, and 4% fry (Table 16). O eight parr scal e sanples taken
during the fall nonitoring period, five (62% were aged as 0+ fish
(FL=97-102 mm 0=99.2, s=2.17) and three (38% as 1+ fish (FL=105-
170 mm 0=130.7, s=34.59)(Appendix E, Table 18). O 45 snolt scale
sanpl es taken during the fall nonitoring period, 32 (71% were aged
as 1+ fish (FL=123-225 mm 0=169.5, s=25.30), 12 (27% as 2+ fish
(FL=190-247 nm 0=214.5, s=18.95) and 1 (2% as a 0+ fish (FL=115

mm ( Appendi x E, Table 18).

Abundance | ndex and Hatchery Contri buti ons

The weekly steel head abundance i ndex appeared to be closely tied to
fl ow patterns throughout the season (Figure 18). The weekly

st eel head abundance i ndex was 2,000-11,000 for the first eight weeks
of sanmpling before peaking near 16,000 on JW20 (Table 16, Figure
18). The weekly index rapidly decreased during the next few weeks
and remai ned at 500 or less fromJW 30 to 39 (Table 16, Figure 18).

The beginning of the fall nonitoring period saw sonme of the | owest
flows and | onwest weekly steel head indices of the year (Figure 18).

Fl ows began to increase during the seventh JWof the fall season (JW
46), and the steel head index increased slightly during the final two
weeks of the fall nonitoring period (Table 16, Figure 18).
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Tabl e 18.

Sanpl e size (n),

mean (0),

m ni mum (M n),

maxi mum ( max),

and standard deviation (s) of weekly FLs (mm of fry,
parr and snolt steel head captured at the WCT, Trinity
Ri ver, 1996.
Fry Parr Smolt
Julian week n 0 min | max S n 0 min | max S n 0 min | max S
12 0| | — | — 1 87| 87| 87| 000| 26| 206 | 148 | 249 | 27.96
13 0 o | o | = | — 3| 109 103 | 114 | 5691 55| 200 | 155 | 272 | 24.60
14 0 | = | — | — 7| 81| 64) 97| 1249} 44| 198 | 152 | 260 | 24.69
15 0 o | o | = | — 51 9| 75| 108 | 12131 45| 182 | 155 | 220 | 1851
16 2| 23| 21| 25| 283 4| 107 871 128 | 19.024 49 | 182 | 145 | 239 | 21.49
17 0 o | o | = | — 4| 93| 80| 107 | 11224 75| 196 | 125 | 247 | 24.69
18 0 o | o | = | — 4| 96| 811 110 | 13944 54| 179 | 138 | 228 | 2365
19 1| 26| 26| 26| - 6 97| 83| 115| 1176 | 49| 179 | 140 | 226 | 20.41
20 4| 26| 23| 27| 173 2| 106 105 106 | 0.71} 159 | 178 | 138 | 224 | 18.44
21 2| 43| 41| 45| 283 6| 106 921 115 1071} 157 | 183 | 122 | 232 | 20.98
22 1| 56| 56| 56| - 4| 113 106 | 121 | 6.18 | 35| 178 | 136 | 233 | 17.82
23 6| 51| 38| 58| 600| 10| 109| 94} 118 873} 59| 184 | 149 | 210 | 1554
24 6| 50| 39| eo| sa7| 12| 109| 97| 127 1046 | g | 177 | 137 | 215 | 18.59
25 6| 47| 40| 56| 6.31 9 | 70| 119} 2035} 57| 187 | 140 | 232 | 22.39
26 7| 58| 53| 63| 4.03 91| 73] 105 13.40 1| 146 | 146 | 146 | 0.00
27 12| 58| 51| 63| 440 5( 78| 66 98| 11.93 1| 176 | 176 | 176 | 0.00
28 30| 56| 44| es5| 612 14| 82| 66 126 19.24 5| 156 | 117 | 193 | 34.02
29 11| 55| 40| e5| 827 91| 67| 125 23.43 6| 141 | 115 | 165 | 20.87
30 2| 56| 55| 57| 141 S| 9| 72 152 31.27 3| 160 | 125 | 186 | 31.63
31 12| 58| 44| es5| e02| 12| 101| 69| 135} 2518 4| 155 | 137 | 198 | 28.74
32 7| 55| 49| eo| 432 16| 8| 67| 123 1594 6| 147 | 121 | 166 | 16.89
33 7| 56| 38| 64| soo| 19| 87| 66| 124} 17.12 9| 155 | 140 | 192 | 16551
34 3| s5| 38| 65| 1504 11| 97| 75| 129} 20.13 5| 140 | 124 | 158 | 12.97
35 1| 62| 62| 62| - 20| 92| 66| 133/ 17.50 3| 147 | 133 | 164 | 15.72
36 6| 58| 49| es5| e74| 15| 8| 68] 120 14.35 5| 145 | 127 | 163 | 14.43
37 6| 60| 53| 65| 395| 13| 94| 68| 125) 17.08 3| 145 | 128 | 172 | 23.86
38 6| 61| 58| 65| 281| 21| 8| 66| 124 12.72 3| 128 | 105 | 158 | 27.06
39 ol 1 | | 87| e6| 108]| 1538 ol | 1 |
40 o | | — | — 9| 91| 70| 110 | 13.38 3| 148 | 128 | 165 | 18.77
a1 ol 1 | | 7| 112| 89| 123| 1224 ol ol | |
42 0 o | o | = | — 55| 106 | 80| 142 | 11574 49| 161 | 145 | 189 | 14.46
43 3| s9| 52| 63| 586 62| 97| 67| 151 | 1826 4| 144 | 139 | 157 | 868
44 4| 53| 45| 59| 580 20| 87| 67| 120 | 19.68 167 | 140 | 195 | 22.32
45 0 o | o | = | — 1151 67| 1111 2920 | 55 | 204 | 123 | 247 | 26.75
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Figure 18. Mean weekly Trinity River flow at Hoopa and weekly
st eel head abundance indices at the WCT, 1996.

Fork Length

As with the Klamath River trap catches, nmean weekly FLs of Trinity
Ri ver steelhead fry, parr and snolt did not change significantly

t hroughout the 1996 trappi ng season (Table 18, Figure 19). Again,
this reflects differences in spawn timng, enmergence timng, and
grow h of steelhead in the Trinity Basin. This results in al nost
continual recruitnment of fish into the three devel opnental stages.
Steel head fry were captured fromJW 16 through JW47, and fish as
small as 38 mm were captured into JW34 (Table 18). As with the
Klamath River trap catches, nost fry were captured in July (JW 27-
31) and nost smolts were captured before m d-June (before JW 25)
(Tabl e 16).

Cross Channel Bottom Profile and Trap Pl acenent

The 1996 trap | ocation was 20-50m downstream of the 1992-1995

| ocation. The bottom profile and substrate of the Trinity R ver was
measured just behind the WCT on May 31, 1996 (Figure 20). In
general, the river bottom (Il ooking downstrean) gradually sloped from
a cobbl e/ boul der dom nated | eft bank, |eveled off m d-channel and
becane gravel dom nated at about 1.3 neters depth, then becane a
sand/ boul der dom nated slope for the last 12m The 1996 bottom
profile is simlar to those measured in 1993 and 1995 (U.S. Fish and
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Figure 19. Mean weekly FLs (+/- 2 standard errors) of scal e-aged
st eel head captured at WCT, Trinity River, 1996.

Wldlife Service, 1998). Although the profiles were taken in
slightly different | ocations each year, they do show that relative
to their respective bottomprofiles, the WCT was fishing a simlar
portion of the stream during these years.

Trinity River Salnonid Health Assessnent

In cooperation with the AFWO, the USFWS California - Nevada Fish
Health Center (FHC) eval uated both natural and hatchery-origin
chinook snolts captured at WCT. Sanples were collected during two
peri ods corresponding to TRH s June (fingerling) and Cctober
(yearling) releases. The first sanple period ran from May 28 to
July 2 while the second collection period ran from Septenber 30 to
Cct ober 22. In addition, in cooperation with CDFG hatchery fish
were examined at TRH prior to their releases. Natural chinook were
exam ned during May and early June at the WCT. There were ten tota
sanpl e coll ections. Histological exam nation was done on tissues
fromover two hundred fish. Oher assays were performed to
determ ne: % body noisture, gill ATPase, |eukocrit, Enzynme Linked

| mmunosor bent Assay (ELI SA) for R sal noni narum bacterial culture,
pl asma protein el ectrophoresis, netacercaria counts in kidney; tota
protein, triglyceride, glucose and sodi um concentration of plasma
hepat osomati c i ndex, and liver polysaccharide content. The nost
significant findings were:
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2)

3)

4)

1) Hi gh incidence (60-100% of netacercaria tremtode
infection in kidneys of all but one (Cctober 21) of the sanple
groups. Cctober sanple groups had higher rates of infection
than May and June sanple groups. It is uncertain how these
infections affect the survival of these fish. |In a separate
FHC vi bri o bacteria chall enge experiment (unpublished report),
tremat ode i nfected and non-infected chi nook were chal |l enged
with vibrio bacteria. No significant difference in survival
was found between trematode infected and non-infected
controls. Infected fish were able to withstand a bacteri al
infection as well as the control group even though trematode
infections were twice that seen in nature (as high as 10, 000
parasites/ gramkidney). |In a second |aboratory experinent,
sal twat er chal |l enged tremat ode infected chinook did show
decreased osnoregul atory ability conpared to uninfected

sal twat er chal |l enged chi nook. These results indicate that
osnoregul atory abilities may be conprom sed by trematode

i nfections.

Hi gh concentrations of R sal noni narumanti gens (as indicated
by ELI SA) were detected in 25% of natural chinook and there
was significantly greater incidence of infection in natural

chi nook conpared to TRH chi nook sanples (P<0.05). Seventy-one
percent of natural origin chinook had noderate to high |evels
of infection indicative of early subclinical infection. There
were no clinical synptons and it is unclear whether survival
was i npaired.

Twenty-five to thirty percent of the first three October
sanpl e groups had cl oudy eyes and synptons of gas bubbl e
di sease.

Condition factor, FL, and wei ght of chinook sanpled at TRH
were greater than sanples taken fromthe WCT. This suggests
that larger fish mgrate out of the Trinity R ver while other
smal | er sized chinook remain to rear in the river. Simlarly,
energy |l evels of TRH chi nook were higher (VFAT, TG LG %Body
lipid) than | ater WCT sanple groups. This could be a result
of segregation based on energy |level after release from TRH
Energetically prepared fish apparently mgrate first while

| ess prepared fish remain in the upper river to rear

Non-t arget Species

A total of 3,850 non-target species were captured in the WCT. These
were conprised of 13 species from 10 famlies. Total catch for the
BBT was 3,729 fish conprised of 13 species from9 famlies. The WCT
and BBT were not fished for the sanme nunber of days; therefore
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season totals are not conparable (we report totals together for
conveni ence). Six introduced and six endem c species were captured
at both the BBT and WCT. The BBT and WCT had four of the six

i ntroduced species in common (Table 19).

Tabl e 19. Season catch totals of non-target fish species captured
at the BBT (Klamath River) and the WCT (Trinity River),
1996. N = native; O = occasional; A = anadronpus; | =

i ntroduced.
Nunber of
Speci nmens
Capt ur ed
Scientific Nanme Comon Name Status| WCT | BBT
Catostormus rim cul us Kl amat h smal | scal e sucker N 1641 187
Rhi ni cht hys oscul us speckl ed dace N 675 236
Gast erost eus acul eatus threespi ne stickl eback N 203 9
Lanpetra tridentata anmocet e NA 901| 2346
Lanpetra tridentata eyed juvenile NA 117 0
Lanpetra tridentata adult | anprey NA 15 25
Aci penser nedirostris green sturgeon NA 43| 679
Cottus sp. scul pin N 83 49
Al osa sapi di ssi ma Anmeri can shad I A 138 1
Not e gonus gol den shi ner I 1| 124
crysol eucas
Pi mephal es pronel as fat head m nnow I 0 34
Anei rus sp. bul | head I 1 32
Salnmo trutta brown trout I 11 0
Oncor hynchus ner ka sockeye sal non OA 11 0
Lepon s cyanel | us green sunfish I 7 3
M cropt erus sal noi des | argenputh bass I 1 1
Ponoxi s sp. crappi e I 0 3
Days Sanpl ed 250( 130
Season Total s 2206| 3538
Cotti dae

Four cottid species are known fromthe Trinity and | ower Kl amath
Rivers (Myle 1976). Prickly scul pin (Cottus asper) is the nost
likely to be caught in both rivers, the coastrange scul pin C.

al euticus) is probably also present in both rivers, but is seldom as
abundant as the prickly scul pin when they occur together (Myle
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1976). Marbled scul pin (C. klamathensis) is reportedly w dely
distributed in the Klamath River, and the reticulate sculpin C
per pl exus) may occasionally be found in the | ower Klamath (Myle
1976). ldentification to species was inconsistent thus we report
all scul pin catches together

Scul pin were the sixth nost abundant species at each trap. Tota
scul pin catches were 83 at the WCT and 49 at the BBT (Table 19).

Scul pin weekly indices at the WCT were sporadic early in the season
(JWs 12-25), consistent fromJW 30 to 37, and hi ghest indices
occurred during JW12 (Figure 21a). Total length for scul pin ranged
from60 to 200 nmat the WCT. Scul pin under 80 nmm TL were unconmon
except fromJW 30 to 38 (Figure 22a.). Wekly indices at the BBT
were highest fromJW 14 to 18 (Figure 21b). Total lengths for

scul pin captured at the BBT were usually greater than 100 mm and
many were greater than 150 mm (Fi gure 22b).

Life history and distribution may differ between scul pin species
making it difficult to interpret the trends reported above. Prickly
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Figure 21. Weekly sculpin (Cottus sp.) indices at (a.) the WCT
(Trinity River) and (b.) the BBT (Klamath River), 1996.
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Figure 22. Sculpin TL by JWat (a.) the WCT (Trinity River) and (b.)
the BBT (Klamath River), 1996.

scul pin and coastrange sculpin typically mgrate downstreamto
spawni ng areas between January and March and nay spawn between
February and June (Myle 1976). Spawni ng behavi or of the marbl ed
sculpin is not known. It is likely that sculpin mgrating
downstream to spawn woul d be nore susceptible to capture by rotary
traps. Field crews have observed gravid fermal e scul pin from both
traps.

Cyprini dae

At the BBT, 236 speckl ed dace (Rhinichthys osculus), 124 gol den

shi ner (Notem gonus crysol eucas), and 34 fathead m nnow ( Pi nephal es
pronel as) were captured. At the WCT, 143 speckl ed dace and one

gol den shiner were captured. Speckled dace is comon throughout the
Klamath River Basin, and is the only native cyprinid of the three
speci es captured in both traps.

At the WCT, the speckl ed dace weekly index was highest on JW12, but
a prol onged period of noderate indices occurred fromJW 22 to 44
with a node at JW31 (Figure 23a). Speckled dace ranged in size
from20 to 105 nm FL but nost were between 30 and 90 mm A distinct
period of YOY recruitment (20-30 mm FL) was evi dent begi nning on JW
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Figure 23. Weekly speckl ed dace indices at (a.) the WCT (Trinity
River) and (b.) the BBT (Klamath River), 1996.

32 (Figure 24a). These recruits were distinguishable fromlarger
fish until they reached about 50 mm FL around JW 40 (Figure 24a).

Speckl ed dace were captured in small nunmbers throughout the sanpling
season at the BBT. The weekly index was highest on JW14 (Figure
23b). A recruitment of YOY sized fish, simlar to the WCT, was
observed at the BBT. Dace FLs |less than 30 mmwere first observed
at the BBT during JW27 (Figure 24b), however due to the earlier
term nation of sanpling at the BBT the |l engths of this cohort could
not be tracked past JW 31.

Cat ost om dae

O the four species of sucker found in the Klamath drai nage, Kl amath
smal | scal e sucker (Catostorus rimculus), Klamath | argescal e sucker
(C. snyderi), Lost River sucker (C luxatus), and shortnose sucker
(Chasmi stes brevirostris), the Klamath small scal e sucker was the
only species captured at the WCT and BBT traps in 1996. It was the
nost frequently captured non-target species at the WCT and fourth
nmost abundant at the BBT (Table 19). Highest weekly indices at the
WCT occurred fromJW 29 to 34 with | esser peaks fromJW 20 to 23
and JW 47 to 48 (Figure 25a). Simlar periods of abundance
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Figure 24. Specl ed dace FLs by JWat (a.) the WCT (Trinity River)
and (b.) the BBT (Klamath River), 1996.

occurred at the BBT with peak indices fromJW 28 to 30 and an
earlier smaller peak during JW 20 and 21 (Figure 25b).

Most Kl amath smal | scal e sucker captured at the WCT were | ess than
200 mm FL. The mmpjority of adult sucker over 200 mm were captured
fromJW 29 to 37. Young-of-year sucker |ess than 30 nm appeared
during JW29 and this cohort remained distinct fromolder fish unti
JW38 (Figure 26a). The size distribution of sucker at the BBT trap
was nore uniformy spread across the range of FLs recorded. During
JW 27, YOY fish less than 30 nm appeared at the BBT and were

di stingui shable until the end of trapping on July 30 (JW31) (Figure
26b). Selectivity of our trap nesh size (1/4inch) may have

m nimzed entrai nment of fish [ess than about 25 mm

Petronyzonti dae

Three life history stages of |anprey were captured: ammopcete | arvae,
eyed juveniles, and adults. Pacific |anprey (Lanpetra tridentat a)
ammocete |arvae are a non-parasitic life stage categorized by the
| ack of devel oped eyes and nout hparts. Ammopcetes are normally found
in fine sedinents in shall ow backwater areas (Beam sh and Levi ngs,
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1991). Well-defined eyes and nouthparts characterize conpletely

met anor phosed juvenile | anpreys (Youson and Potter, 1979). During
nmet anor phosi s the anmocete mouth changes froma small thin hood to a
| arge sucking disk arnmed with horny teeth and a rasping tongue

(Ri chards and Beam sh, 1981). Morphol ogi cal, behavioral and
presumabl y, physi ol ogi cal changes occur to ready juvenile Pacific

| amprey for mgration to the marine environnment and parasitic
feeding on the fluids of teleosts and el asnobranchs (R chards and
Beam sh, 1981).

Ammocetes and juvenile | anprey captured showed little variation in
external norphology. Trap field crews have occasionally observed
smal | er adult |anprey that may not be Pacific |anprey, but none were
collected or positively identified in 1996. For analysis, it was
assuned that all ammpcete and juvenile | anprey captured at the BBT
and WCT were Pacific Lanmprey. |[If other species of |anprey were
present in significant nunbers and were unidentified, this analysis
may be affected.

Ammocet e | arvae ranked second nost abundant by total catch at the
WCT (Table 19). Ammcete weekly indices were greatest early in the
spring fromJW12 (start of trapping at WCT) to JW22 (Figure 27a).
Very few ammocetes were captured during summer nonths, but a sharp
i ncrease in the ammcete catch began in the late fall during JW47
(Figure 27a). |ndex peaks appear to correspond with peaks in river
di scharge (Figure 27a). Daily catch per unit effort plotted vs.
average daily river discharge indicates that there was a positive
correl ati on between ammocete density in the water colum and river
di scharge at both traps (Figures 28a and 28b.). This supports the
findi ngs of other studies where mgrations of ammocetes have been
correlated with discharge (Manion and MLain 1971; Manion and Smth
1978; Beam sh and Levings 1991).

Total |engths of ammocetes captured at the WCT and BBT were evenly
di stributed across a range of 20 nmto 150 mm at both traps (Figure
29a, b) during periods of high ammobcete abundance (Figure 27a, b).
During periods of | ower abundance the size range for ammpcetes
decreased to approximately 60 to 120 nmat the WCT and 40 to 120 nm
at the BBT (Figure 29a, b). Juvenile netanorphosed | anprey were
captured periodically at the WCT fromJW 20 to 48, while none were
captured at the BBT in 1996 (Figure 29a, b). Juvenile netanorphosed
| anprey ranged in size from93 to 175 nmm (Figure 29a).

Total |engths of transfornmed juveniles were approximately the sane
size as the upper size limt of ammobcetes captured earlier in the
season (Figure 29a.). Furthernore, during the period of highest
abundance of transformed juveniles, very few ammobcetes were captured
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Trinity River flow at Hoopa. b) Wekly | anprey ammopcete
i ndex at BBT and nean daily Klamath Ri ver flow at
O | eans, 1996.

of the sanme size range. This may provide a possible explanation of
the observed migration behavi or of |arger ammpcetes.

Transform ng ammocetes are known to seek out coarser sedinments with
hi gher current velocities as changes in their respiratory apparatus
and haenogl obi ns necessitate higher dissolved oxygen | evels

(R chards and Beam sh, 1981). Smaller ammpcetes that are not
preparing for transformati on may be physically displaced as fine
sedinents are scoured or they may make a directed mgration to

di sperse and col oni ze nore favorable habitat as indicated by other
studi es (Beam sh and Levings, 1991). The absence of smaller sized
(<60 nm TL) ammobcetes fromJW 22 to 47 at the WCT corresponds with
reduced river discharge and | ower abundance indices(Figure 27a).
Amocetes are known to feed primarily on diatons (More and Beam sh,
1973). It is possible that these younger ammocetes have found
suitable habitat and are actively feeding on diatons that woul d be
abundant during the sunmer and fall.
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Cl upei dae

Ameri can shad (Al osa sapi dissinmg), an introduced anadronous speci es,
spawn in the Trinity and Klamath Rivers annually. Adults are rarely
captured in the rotary traps but are commonly observed by crews in
the late spring/early summer. At the BBT, a single 23 mm FL

speci men was captured on July 15. A total of 138 juvenile American
shad were captured at the WCT. Shad were caught in small nunbers
during JW 29 and 30. From JW 36 through JW44 shad were nore
abundant with peak abundance during JW42 (Figure 30). Juvenile
shad ranged in length from30 mMmto 99 mm FL. Two adult shad were
caught at 370 mm and 390 mm FL

Aci penseri dae

Juveni |l e green sturgeon (Aci penser medirostris) were the second nost
abundant non-target species captured at the BBT and the eighth nost
abundant at the WCT (Table 19). Total catch was 679 at the BBT, and
43 at the WCT. These captures occurred within a narrow period of
tinme at both traps. WIIlow Creek Trap catches of juvenile green
sturgeon began during JW 29, ended during JW33, and the weekly

i ndex peaked on JW?29 (Figure 31a). Big Bar Trap catches of
juvenile green sturgeon began during JW 24, ended during JW31, and
t he weekly index peaked on JW29 (Figure 31Db).
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Figure 29. Amocete and net anor phosed juvenile |anprey TL by JWfor
at (a.) the WCT (Trinity River) and (b.) the BBT (Kl amath
Ri ver), 1996.

Sturgeon sizes ranged from23 mmto 150 nm TL at the WCT and 24 mm
to 120 mm TL at the BBT. Individuals of these size ranges are nost
likely YOY spawned in the spring. Since little is known about sub-
yearling green sturgeon, this assunption is based on the follow ng:
(1) age data fromthe white sturgeon (Aci penser transnontanus) which
can grow to 180 to 300 mm FL by the end of the first year (Myle,
1976); (2) data gathered fromthe Klamath River estuary where age 1-
4 green sturgeon ranged in size from 320-660 nm TL (U.S. Fish and
Wldlife Service, 1995). Total length plotted against time (Figure
32) shows substantial increase in |engths of sturgeon captured
during the June to August period of capture at both traps.
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Figure 30. Weekly Anmerican shad indices at the WCT (Trinity River),
1996.
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Figure 31. Weekly green sturgeon indices at (a.) the WCT (Trinity
River) and (b.) the BBT (Klamath River), 1996.

Centrarchi dae

At least three centrarchid species were captured in small numbers at
the BBT; Ponobxis sp. (unidentified crappie), Lepom s sp.
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Figure 32. Geen sturgeon TL by date and JWat the BBT (Kl amath
River), and the WCT (Trinity River), 1996.

(unidentified sunfish) and | argenouth bass (M cropterus sal noi des).
Largenout h bass and Lepom s sp. were also captured at the WCT.
Seven juvenile Lepom s sp. were captured at the WCT and 3 were
captured at the BBT. One juvenile | argenouth bass was captured at
each trap (132 mm FL at the WCT and 27 mm FL at the BBT) and three
crappie (95 mm 105 mm and 160 mm FL) were captured at the BBT

Gast er ost ei dae

Thr eespi ne stickl eback (Gasterosteus acul eatus) was the fourth nost
abundant species at the WCT, while only 9 specinens were captured at
the BBT. Stickl eback were present throughout the 1996 WCT sanpli ng
period in small numbers. A period of increased abundance occurred
fromJW 29 to 38 with and peaked on JW35 (Figure 33). Fork length
of stickleback early in the sanmpling season (JW 12-27) ranged from
40 mmto 65 mm but during JW29 a snaller cohort appeared and was
di scernable for the rest of the sanpling period (Figure 34).
Threespi ne stickl eback conplete their life cycle in one year (Myle,
1976). The observed trends in Figure 34 could be explained by the
recruitment of a YOY cohort that appeared in our trap during JW29.
The |l arger fish captured earlier in the year were part of an ol der
cohort.

I ctal uri dae

Thirty-two bull head (Ameirus sp.) were captured at the BBT rangi ng
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Figure 33. Weekly threespine stickleback indices at the WCT, Trinity
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Figure 34. Threespine stickleback FLs by JWat the WCT, Trinity
Ri ver, 1996.

in size from1l2 mm TL to 210 nm TL. One 222 mm TL bul | head was
captured at the WCT.

Sal noni dae

Three brown trout (Salnmo trutta) (30 nm FL, July 17; 107 nmm FL,
April 4; 152 mm FL, March 19) were captured at the WCT. Eleven
juvenil e sockeye sal mon (Oncorhynchus nerka), identified by gil
raker counts, were captured at the WCT. Fork |l ength increased over
time fromthe first specinmen (40 mm FL) captured on August 7, 1996
to the largest (78 mm FL) on Novenber 10, 1996. Adult sockeye have
not been observed in the Trinity River bel ow Lew ston Dam at CDFG s
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weir at WIlow Creek or during spawning surveys. It is likely that
t he sockeye sal non parr caught at the WCT canme from a kokanee sal non
(land | ocked sockeye sal nmon) population in Trinity Lake. It is also
possi bl e that occasi onal sockeye sal nron spawn sonewhere in the
Trinity River watershed in the late spring or early sumrer.

I NTRA BASI N COVPARI SON

Flows on the Klamath River were significantly higher than on the
Trinity River during the entire period both traps were operating.
Mean daily water tenperatures (MDT) were slightly |ower on the
Klamath River for nost of the period both traps were operating
(Figure 35). The MDT of both rivers exceeded "stressful conditions”
(>20°C) by the beginning of July (JW27), and increased to around
24°C twice during that nonth (Figure 35). Kl amath River tenperature
data are not available after July 31 (JW31), but we assune Kl amath
Ri ver MDTs closely followed those of the Trinity River, which

dr opped bel ow 20°C by Sept enber 4 (JW 36).

On both rivers, the bulk of the 1996 natural YOY chinook emi gration
corresponded with periods of rapidly increasing water tenperatures.
Most chi nook had migrated past the traps before MDTs reached
stressful levels. The peak of the Klamath River natural YOY chinook
em gration (JW 23-27) was nore pronounced and significantly |arger
in magnitude than on the Trinity River. However, YOY enigration
tapered off faster on the Klamath River than on the Trinity River.

RECOMVENDATI ONS

Rotary screw traps have proven to be an effective tool in assessing
juvenile sal nonid downstream m gration. Traps can sanple a | arge
vol ume of water 24 hours a day, and can handl e | arge ambunts of

debri s. However, on large rivers such as the Klamath and Trinity,
only a very small portion of the total river flow can be effectively
sanpl ed. Thus, an unknown portion of downstream m grants pass the
traps unsanpled, making it difficult to estimate the true

popul ation. Currently AFW uses the trapping data to devel op an
abundance index that is used to conpare rel ative abundance of fish
caught at a particular site over tine. The index nethod nust be used
because river flows, and thus the proportion of the flow sanpl ed,
vary daily. One assunption of the index is that the catch at the
trapping site is directly proportional to the proportion of flow
sanpled. It is not known to what degree this assunption may be
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a) Mean daily tenperatures of the Klamath and Trinity
Ri vers at the BBT and WCT trap sites during the period
that both traps were in operation, 1996; b) Klamath
River (at Orleans) and Trinity River (at Hoopa) flows
during the period that both traps were in operation,
1996.

likely depends on the trapping site. Currently,

t he abundance i ndex does not account for other factors that may

affect emigration and trapping efficiency,
t enperature,

Changes in flow, noon phase,
be an i ssue and,

att ai ned,

such as noon phase,
turbidity, etc.

t enper at ur e,
an act ual

turbidity, etc. would not

in fact, popul ati on esti mte could be

i f known nunbers of narked fish were rel eased an

appropriate di stance above a trap each day the trap was operating.
The proportion of marked fish caught would then provide an estinmate

of trap efficiency for that

particul ar day which could then be
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applied to the catch of unmarked fish to estimate the nunber of
unmar ked fish that passed the trap unsanpled. The proportion of
mar ked fish captured each day may vary according to a nyriad of
factors, but what those factors are and how nuch each one affects
the catch does not need to be known to cal cul ate the popul ation
estimate.

The AFWD has conducted varying nunbers of efficiency tests each year
at the WCT since 1989 (U.S. Fish and Wildlife Service 1991, 1992,
1994, 1998). Calcul ated efficiencies have ranged from0%to 17.6%
(0=3.61% . Several attenpts to conduct efficiency tests on the
Klamath R ver were aborted due to | ow catches, poor fish health and
associ ated high nortalities (U S. Fish and Wldlife Service 1991,
1992,).

A maj or obstacle to conducting valid efficiency tests on both rivers
is lack of adequate fish capture in one day for a single marking
event (U.S. Fish and Wildlife Service 1991, 1992, 1994, 1998). One
or two day marki ng events have been desirable because of the extra
manpower and equi pment required to mark, transport, hold and rel ease
fish upstream in addition to the regular trapping duties. Fish

mar ked at the trap nust be transported a sufficient distance
upstreamto all ow random m xing with unmarked fish prior to their
arrival at the trap. Al so, the fish nmust be held in pens at the

rel ease site until dark

One way to avoid many of the above problenms would be to run two
screw traps in the same river a relatively short distance apart.
Fish captured at the upstreamtrap woul d be neasured and narked
(using a different mark each JW, then rel eased. Captures of narked
fish at the downstreamtrap would be used to calculate trap
efficiency. This nmethod was used successfully by Denpson and
Stansbury (1991). The di stance between the traps shoul d be great
enough to allow for random m xi ng of marked and unmarked fish, but

cl ose enough so that between trap nortality is negligible. It would
al so be desirable to have the traps far enough apart so that fish
released in the norning or afternoon could not arrive at the trap
before nightfall. One possibility would be to mark fish at the
current WCT | ocation and recapture sonmewhere downstreamin the Hoopa
Val | ey.

The AFWD reconmends the continuation of annual rotary trapping
progranms to collect data used to assess: hatchery and natura
contributions, sal nonid abundance i ndexes, size and enmigration rate
rel ati onshi ps and em gration duration. The traps also provide fish
for health and di sease assessnent. Collecting abundance data on
non-target species may al so provide additional insight on the health
of the Klamath Ri ver Basin.
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The continuance of juvenile salnon nonitoring may enable fisheries
bi ol ogi sts a nmeans of relating natural juvenile abundance indices
and adult escapenent estimates. Mnitoring also provides

i nformation regarding the effects of water resource managenent

policies on juvenile salnmonid em gration. Such data are necessary

for effectively inplenenting an "adapti ve nanagenent” approach that

wi |l best neet the water needs of the fishery and various interests.
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APPENDI X

Appendi x A.  Julian Weks and cal endar dates.
Jul i an Cal endar date Jul i an Cal endar date
week Start End week Start End
1 Jan 01 Jan 07 27 Jul 02 Jul 08
2 Jan 08 Jan 14 28 Jul 09 Jul 15
3 Jan 15 Jan 21 29 Jul 16 Jul 22
4 Jan 22 Jan 28 30 Jul 23 Jul 29
5 Jan 29 Feb 04 31 Jul 30 Aug 05
6 Feb 05 Feb 11 32 Aug 06 Aug 12
7 Feb 12 Feb 18 33 Aug 13 Aug 19
8 Feb 19 Feb 25 34 Aug 20 Aug 26
92 Feb 26 Mar 04 35 Aug 27 Sep 02
10 Mar 05 Mar 11 36 Sep 03 Sep 09
11 Mar 12 Mar 18 37 Sep 10 Sep 16
12 Mar 19 Mar 25 38 Sep 17 Sep 23
13 Mar 26 Apr 01 39 Sep 24 Sep 30
14 Apr 02 Apr 08 40 Cct 01 Oct 07
15 Apr 09 Apr 15 41 OCct 08 Cct 14
16 Apr 16 Apr 22 42 Oct 15 Oct 21
17 Apr 23 Apr 29 43 Oct 22 Oct 28
18 Apr 30 May 06 44 Oct 29 Nov 04
19 May 07 May 13 45 Nov 05 Nov 11
20 May 14 May 20 46 Nov 12 Nov 18
21 May 21 May 27 47 Nov 19 Nov 25
22 May 28 Jun 03 48 Nov 26 Dec 02
23 Jun 04 Jun 10 49 Dec 03 Dec 09
24 Jun 11 Jun 17 50 Dec 10 Dec 16
25 Jun 18 Jun 24 51 Dec 17 Dec 23
26 Jun 25 Jul 01 52° Dec 24 Dec 31

WP is an eight

®JWE2 is always an eight day JW

day JWon | eap years.
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Appendi x B. Age class of scal ed steel head by devel opnent stage and
Julian Week, BBT, Klamath Ri ver, 1996.

Parr Smolt
Julian  Age class Age class
week 1+ 1+ 2+ Tot al
12 1 0 1 2
13 2 0 0 2
14 2 0 0 2
15 0 0 0 0
16 1 0 1 2
17 0 0 2 2
18 0 0 3 3
19 1 0 16 17
20 0 3 11 14
21 0 3 6 9
22 0 2 3 5
23 0 3 7 10
24 0 0 2 2
25 0 0 0 0
26 0 0 0 0
27 0 0 0 0
28 0 0 0 0
29 0 0 0 0
30 0 0 0 0
31 0 0 0 0
32 0 0 0 0
33 0 0 0 0
34 0 0 0 0
Total 7 12 51 70
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Appendi x C.

Fry and Parr steel head age distribution ased on scal e-

aged fish, BBT, Klamath River, 1996.
Erv Parr
JW Dev. FL Scale Aage JW Dev. FL Scale Aage

14 2 27 | N 0 12 3 73 | N 1
24 2 50 [ N 0 12 3 90 | Y 1
25 2 34 | N 0 13 3 78 | N 1
28 2 30 (N 0 13 3 85| N 1
28 2 40 | N 0 13 3 100 | Y 1
28 2 48 | N 0 13 3 119 | Y 1
28 2 48 | N 0 14 3 75 | N 1
28 2 49 | N 0 14 3 92 |Y 1
28 2 52 | N 0 14 3 94 |Y 1
28 2 56 | N 0 15 3 77 | N 1
28 2 63 | N 0 16 3 76 | N 1
29 2 35N 0 16 3 76 | N 1
29 2 40 | N 0 16 3 77 | N 1
29 2 42 | N 0 16 3 80 | N 1
29 2 50 [ N 0 16 3 80 | N 1
29 2 60 [ N 0 16 3 81| N 1
30 2 45 | N 0 16 3 85| N 1
30 2 52 | N 0 16 3 871Y 1
30 2 56 | N 0 16 3 87 | N 1
30 2 58 | N 0 16 3 91 | N 1
30 2 63 | N 0 17 3 78 | N 1
30 2 65 | N 0 17 3 79 | N 1
15 2 62 | N 0 17 3 79 | N 1
18 2 65 | N 0 17 3 90 | N 1
28 2 65 | N 0 17 3 92 | N 1
28 2 69 [ N 0 17 3 92 | N 1
28 2 70 [ N 0 18 3 73 | N 1
29 2 53N 0 18 3 89 | N 1
29 2 65 | N 0 18 3 101 | N 1
29 2 65 | N 0 19 3 82 | N 1
29 2 70 [ N 0 19 3 83 | N 1
30 2 70| N 0 19 3 84 | N 1

19 3 89 | N 1

19 3 89 | N 1

19 3 92 | N 1

19 3 93 | N 1

19 3 97 | N 1

19 3 103 | N 1

19 3 104 | Y 1

19 3 109 | N 1

19 3 117 | N 1

20 3 86 | N 1

20 3 94 | N 1

20 3 96 | N 1

20 3 97 | N 1

21 3 115 | N 1
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Appendi x D.

St eel head snolt age distribution based on scal e-aged

fish, BBT, Klamath River, 1996.

JW Dev. FL Scale | Age JW Dev. FL Scale | Age
17 4 158 | N ND 19 4 221 |Y 2
20 4 150 | Y 1 19 4 221 |Y 2
20 4 160 | Y 1 19 4 225 |Y 2
20 4 185 | Y 1 19 4 225 |Y 2
21 4 165 | Y 1 19 4 245 | Y 2
21 4 170 | Y 1 20 4 164 | Y 2
21 4 182 | Y 1 20 4 170 | Y 2
22 4 161 | N ND 20 4 175 | Y 2
22 4 175 |Y 1 20 4 176 | Y 2
22 4 184 | Y 1 20 4 184 | Y 2
23 4 154 | Y 1 20 4 199 | Y 2
23 4 180 | Y 1 20 4 204 | Y 2
23 4 182 | Y 1 20 4 208 | Y 2
23 4 215|Y 1 20 4 222 | Y 2
25 4 95 | N 1 20 4 223 | Y 2
28 4 182 | N ND 20 4 230 | Y 2
29 4 192 | N ND 21 4 162 | Y 2
31 4 94 | N 1 21 4 165 | Y 2
12 4 223 | Y 2 21 4 188 | N ND
16 4 148 | Y 2 21 4 194 | Y 2
17 4 198 | Y 2 21 4 195 | Y 2
17 4 205 |Y 2 21 4 212 | Y 2
17 4 225 | N ND 21 4 214 | Y 2
18 4 172 |Y 2 22 4 185 | Y 2
18 4 174 | Y 2 22 4 197 | Y 2
18 4 220 | Y 2 22 4 208 | Y 2
19 4 183 | Y 2 23 4 171 | Y 2
19 4 187 | Y 2 23 4 175 |Y 2
19 4 197 | Y 2 23 4 186 | N ND
19 4 198 | Y 2 23 4 187 | Y 2
19 4 201 | Y 2 23 4 188 | N ND
19 4 207 | Y 2 23 4 189 | Y 2
19 4 208 | Y 2 23 4 202 | Y 2
19 4 208 | Y 2 23 4 225 |Y 2
19 4 212 | Y 2 24 4 181 |Y 2
19 4 212 | Y 2 24 4 187 | Y 2
19 4 213 | Y 2 27 4 193 | N ND

ND - age not determ ned
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Appendi x E. Age class of scal ed steel head by devel opnent stage and
Julian Week, WCT, Trinity River, 1996.

Parr Smolt

Julian Age class Age class
JW 0+ 1+ 0+ 1+ 2+ 3+ Total
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Total

19
16
23
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