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1 Abstract

The cohort reconstruction and harvest model used for the annual assessment of Klamath River fall

Chinook (KRFC) salmon make the simplifying approximation that immediately prior to September

1, mature KRFC leave the ocean for the Klamath Basin and immature KRFC remaining in the

ocean after September 1 advance one year in age. This approximation has implications for both

harvest allocation as well as estimation of population and fishery parameters. In this memo, we

investigate KRFC river return timing and evaluate the appropriateness of the current September

1 return date approximation. Analysis of the temporal distribution of catch in the Yurok Tribe’s

estuary fishery suggests the average midpoint of river return timing for the total KRFC stock is

centered around September 1, though some hatchery components regularly exhibit slightly later

river return timing. Based on these results, we conclude that the September 1 river return date

approximation currently used in KRFC assessment models is appropriate and should be retained.
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2 Introduction

The Klamath River fall Chinook (KRFC) cohort analysis and Klamath Ocean Harvest Model

(KOHM) both make the simplifying approximation that immediately prior to September 1, ma-

ture KRFC leave the ocean for the Klamath Basin and immature KRFC remaining in the ocean

after September 1 advance one year in age. The river return date approximation was chosen to be a

date when the ocean abundance of KRFC transitions from being a mixture of immature and matur-

ing fish to one of primarily immature fish that will contribute to future fisheries and escapement.

The return date approximation is a simplification of the true maturation process in which mature

fall Chinook leave the ocean for the Klamath Basin during a reliable, yet more protracted period

of time than the models assume.

Age-specific preseason forecasts of KRFC ocean abundance, published annually in the Presea-

son I report (e.g., PFMC 2009a), are effective on the September 1 return date approximation. The

KOHM projects these age-specific September 1 year (t − 1) preseason forecasts of ocean abun-

dance through completed, ongoing, and proposed fisheries during the September 1 (t−1) through

August 31 (t) period, accounting for both harvest impacts and natural mortality on a monthly basis.

After August (t) ocean mortality is deducted from the August (t) ocean abundance, the remaining

ocean abundance (age-specific) is multiplied by age-dependent, long-term average maturation rates

to forecast the river run size (t), and ultimately escapement (t), of KRFC. The KRFC cohort anal-

ysis is based on the same structural relationships as the KOHM, except that individual cohorts

are reconstructed from the end of their lifetimes as age-5 spawners backward in time, accounting

for harvest impacts, natural mortality, and maturation (Mohr 2006; Goldwasser et al. 2001). The

cohort analysis provides the maturation, harvest, contact, and impact rate estimates that are vital

to the overall KRFC assessment process. Choice of an appropriate river return date approximation

for the KOHM and cohort analysis has implications for both harvest allocation and estimation of,

at a minimum, fishery contact, harvest, and impact rates.

With regard to harvest allocation, the September 1 river return date approximation results in

impacts for the September 1 (t − 1) to August 31 (t) period being applied to the year (t) harvest

2



allocation accounting and conservation objectives. A model river return date set too early relative

to the KRFC overall return schedule can result in mature fish destined to spawn in year (t−1) being

caught in the ocean after the designated return date. The harvest and impacts of these mature fish

caught after the designated river return date will be counted toward year (t) allocation accounting

and conservation objectives. Conversely, if the model river return date is set too late relative to the

overall return schedule, a large number of immature fish, which would largely contribute to year

(t) fisheries and escapement, would instead be counted toward year (t − 1) allocation accounting

and conservation objectives. Hence, the choice of a model river return date which simultaneously

minimizes both of these allocation misclassifications is appropriate.

With regard to estimation of contact, harvest, and impact rates, a disparity between the timing of

the actual river return period and the model river return date can create biases in the reconstructed

cohort abundances, that in turn could result in biased estimates of these key rates. If the model

river return date is assumed to be a date that is set before or at the beginning of the actual river

return period, the reconstructed ocean abundance between the model date and the actual period will

be biased low. Viewed from a forward projection perspective, the model assumes that the ocean

abundance of a cohort is decreased just prior to the model river return date, owing to maturation,

when in fact the true cohort abundance will not be reduced until the actual return period commences

at a later time. The result of this bias in the cohort’s ocean abundance is that contact, harvest, and

impact rates could be biased high for the period between the model river return date and the actual

return period since the cohort abundance, the denominator of these rate calculations, is biased

low. Conversely, if the model river return date is set later than the actual river return period, the

reconstructed abundance between the actual period and the model date will be biased high. Again,

from a forward projection perspective, the model population is reduced by maturation at the time

immediately preceding the model river return date. However, the true cohort abundance in the

ocean is being reduced by maturation well before the model river return date. This high cohort

abundance bias would result in the contact, harvest, and impact rates being biased low. All biases

described above would be of greater magnitude for cohorts with higher overall maturation rates

(e.g., age-4 KRFC relative to age-3 KRFC). To minimize bias in cohort abundance reconstruction,
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as well as contact, harvest, and impact rates, the model river return date should be chosen to

minimize the total temporal distance between the model river return date and the center of the

actual river return period.

For KRFC, there is a unique opportunity to evaluate the appropriateness of the September 1

model river return date. Every year, the Yurok Tribe conducts a gillnet fishery in the mainstem

Klamath River between the mouth and the confluence with the Trinity River. A substantial por-

tion of the Yurok gillnet fishery occurs in the Klamath River estuary, harvesting Chinook salmon

shortly after they exit the ocean. In many years, the fishery operates nearly continuously from

early spring, when Klamath River spring Chinook (KRSC) begin entering the river, through the

fall when abundance of KRFC in the lower river tapers off. The fishery is monitored by the Yurok

Tribe and coded-wire tags (CWTs) are collected, which allows for the evaluation of river entry

timing for each run, by hatchery (Iron Gate vs. Trinity) and release type (fingerling vs. yearling).

These data can be used to evaluate run timing for the KRFC stock, acknowledging that there is

some unknown, but likely short, time lag between when mature KRFC are unavailable to ocean

fisheries and their subsequent capture in the Yurok estuary fishery.

Using Yurok catch and CWT recovery data from the Klamath River estuary, we investigate

KRFC river return timing and evaluate the appropriateness of the current September 1 return date

approximation made in the cohort analysis and KOHM. Section 3 describes the treatment of the

Yurok catch and CWT recovery data while section 4 describes the temporal distribution of river

return timing inferred from the Yurok data and examines estimated fall ocean fishery impact rates

relative to KRFC river return timing. Section 5 evaluates the appropriateness of the September 1

model river return date, given the data and the KRFC assessment structure. Section 6 synthesizes

the results and conclusions into recommendations for future KRFC assessment.

3 Data and methods

The Yurok and Hoopa Valley tribes are allotted 50 percent of the total allowable KRFC annual

harvest, with the Yurok Tribe generally receiving 80 percent of this tribal allocation. The Yurok

4



gillnet fishery generally begins in late April or early May, depending on when KRSC begin re-

turning to the Klamath Basin. Fishing, and sampling of the catch, typically continues through the

summer and fall until the KRFC run is complete in late October or early November. The harvest

of KRFC in this fishery is regulated by harvest quotas, and in some years the fishery is closed well

before the terminus of the fall run owing to the KRFC quota having been met.

Sampling of the fishery is stratified into three management areas: estuary (mainstem Klamath

River from the ocean mouth to the highway 101 bridge), middle Klamath (mainstem Klamath River

from the highway 101 bridge to Surpur Creek), and upper Klamath (mainstem Klamath River from

Surpur Creek to the Trinity River mouth). Sampling is stratified by management area and week

(Sunday through Saturday), with between 20 and 40 percent of the catch sampled per stratum.

Samplers attempt to collect the heads from all adipose fin-clipped (i.e., ad-clipped) salmon ob-

served during monitoring. A missing adipose fin indicates the salmon head contains a CWT, which

provides brood year, hatchery or river of origin, run, release size, and release location information

for that fish. Fishery monitoring data provided by the Yurok Tribe contained information on the

number of salmon sampled, the number of ad-clipped salmon observed, the number of heads col-

lected from ad-clipped salmon, as well as the estimated catch by week and river management area

stratum. These data were used in conjunction with the CWT recovery data and any discrepancies

(e.g., more heads collected than ad-clipped fish observed) were resolved with the Yurok Tribe prior

to these analyses.

Occurrence of KRSC and KRFC in the Yurok gillnet fisheries tends to overlap for several

weeks in August as the KRSC run wanes and the KRFC run builds. Segregation of the two runs in

the catch was accomplished using the proportions of expanded KRSC and KRFC CWTs recovered

per week and river management area strata. The total net harvest of KRFC by management area

and year was then compared to the total Yurok Tribe KRFC catch reported in Table B-5 of PFMC

(2009b) to ensure that the estimates used for this report were consistent with those published in

Pacific Fishery Management Council (PFMC) reports.

This report considers catch from the estuary management area only as this represents the first

instance of in-river harvest of mature KRFC and is most appropriate for the river return timing
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analyses. Data from the middle and upper Klamath management areas would be less informative

than the estuary since salmon are known to stage in the river as they migrate upstream, which

would further complicate the analysis of river return. The estuary, encompassing the lowermost

2.8 river miles, also receives the highest amount of fishing effort of the three management areas.

Yurok catch estimates were available for the period between 1994 and 2008. However, several

years (1994, 1995, 2000, and 2006) were omitted from this analysis because quotas closed the

estuary fishery prior to the completion of the KRFC run. In addition, data from 2002 were excluded

because low river flows and high temperatures resulted in an atypical migratory pattern up the

Klamath River. The well publicized “fish kill” in the lower Klamath River occurred in 2002, and

this year was characterized by low flows and high temperatures that impeded upstream migration.

3.1 River return timing: composite stock

The estimate of total KRFC catch in the Yurok gillnet fishery by week and management area stra-

tum was provided by the Yurok Tribe for this analysis. These catch estimates are for the composite

stock, comprised of natural origin KRFC from both the Klamath and Trinity river basins, as well

as hatchery origin fish from the two hatcheries. To evaluate run timing for the composite stock, we

examined weekly catch estimates in the Yurok gillnet fishery in the Klamath River estuary.

3.2 River return timing: hatchery stocks

Estimates of hatchery-origin KRFC catch in Yurok gillnet fisheries was determined by coupling

CWT information with catch sample data. Successfully decoded CWTs were expanded to an

estimate of the catch associated with each tag recovery by accounting for the weekly sampling

fraction ( f ) in the fishery and the hatchery tagging fraction (p) for the particular tag code. The

sampling fraction is defined as

f = fc× fa× fd, (1)

where fc is the fraction of the catch sampled, fa is the fraction of heads from ad-clipped salmon col-

lected and processed, and fd is the fraction of observed CWTs that were successfully decoded. The

6



tagging fraction is the fraction of the total salmon released (both ad-clipped and non ad-clipped)

that contained a particular CWT code. Therefore, the estimated catch per CWT recovery for that

particular tag code is equal to 1/( f × p). For this analysis, CWT recoveries were further classified

into release types based on hatchery or river of origin, run, or size of fish at release. The four

primary KRFC release types include Iron Gate Hatchery fingerlings (IGHF), Iron Gate Hatchery

yearlings (IGHY), Trinity River Hatchery fingerlings (TRHF), and Trinity River Hatchery year-

lings (TRHY). Both hatcheries also produced small groups of experimental KRFC fingerlings and

yearlings and several thousand wild Chinook were captured and tagged each year. The experimen-

tal production and wild fish tagging stopped in 1997. For this report, we examine the temporal

occurrence of the four primary KRFC release types in the Yurok estuary gillnet fishery and do not

consider experimental or wild tag groups further.

3.3 River return timing and estimated ocean fishery impact rates

Concerns have been raised regarding the relationship between the September 1 model river return

date and fall (primarily September) ocean fishery impact rates. In particular, if mature fish caught

after September 1 (t−1) contribute heavily to September (t−1) impact rates, fishing opportunity

in spring/summer (t) fisheries could be reduced. To evaluate the potential role the September 1

model return date has had on fall fishery impact rates, we plot the cohort analysis-estimated age-

3 and age-4 ocean fishery impact rates for all months to determine how fall fishery impact rates

compare to winter/spring/summer fishery impact rates. We then examine the correlation between

the September age-4 impact rates for IGHF, IGHY, TRHF, and TRHY hatchery release types and

the observed “lateness” of the run for those tag groups. The “lateness” metric used for this analysis

is defined as the proportion of Yurok estuary catch occurring after September 1. To the extent that

a delay in run timing contributes to higher fall fishery nominal impact rates, these two variables

should be positively correlated.
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4 Results

4.1 River return timing: composite stock

For years when the Yurok estuary fishery was not closed early due to attainment of its quota, we

used the weekly estimated catch to infer river return timing of the composite KRFC stock. Figure 1

displays the proportion of the overall KRFC catch from the Yurok estuary fishery by Julian day.

This catch includes KRFC of natural and hatchery origin. In general, KRFC harvest in the estuary

begins close to August 1 and tapers off toward the end of September. In five of the ten years

evaluated, the median date of capture was before September 1. The interannual differences in run

timing are relatively small, on the order of days rather than weeks. In general, these data suggest

that September 1 is an appropriate midpoint of composite KRFC stock river return timing.

4.2 River return timing: hatchery stocks

Figure 2 displays the estimated cumulative harvest by day of age-3 and age-4 IGHF, IGHY, TRHF,

and TRHY, as well as these four release types combined. Age-3 Iron Gate Hatchery origin KRFC

tend to have a slightly earlier river return timing distribution relative to age-3 Trinity River Hatch-

ery origin KRFC. TRHY age-3 have the most variable and latest river return timing of the four

release types. The median date of capture for the total age-3 hatchery KRFC ranges from August

30 to September 14, with a mean date of September 5. For age-4, Iron Gate Hatchery origin fish

have a median river return date clustered around September 1. Timing of age-4 TRHF is quite

variable but also exhibits a median date of capture with a central tendency of September 1. Age-4

TRHY have median dates of capture slightly later than the other release types, ranging from Au-

gust 26 to September 17. For the total age-4 hatchery catch, median river return timing is clustered

fairly tightly, with a mean date of August 31. In general, total hatchery origin age-3 river return

timing appears to be slightly later relative to hatchery origin age-4 river return timing.

8



200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1996
P

ro
po

rt
io

n 
of

 to
ta

l Y
ur

ok
 e

st
ua

ry
 fi

sh
er

y 
K

R
F

C
 c

at
ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1997
P

ro
po

rt
io

n 
of

 to
ta

l Y
ur

ok
 e

st
ua

ry
 fi

sh
er

y 
K

R
F

C
 c

at
ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1998

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1999

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2001

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2003

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2004

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2005

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2007

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

200 220 240 260 280 300

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

2008

P
ro

po
rt

io
n 

of
 to

ta
l Y

ur
ok

 e
st

ua
ry

 fi
sh

er
y 

K
R

F
C

 c
at

ch

Julian day

Figure 1. Yurok estuary catch of KRFC by sampling week. The heavy black line is the
cumulative catch distribution, plotted at the midpoint of the sampling week. Dashed
vertical grey lines represent August 1 and October 1, while the solid vertical grey line
represents September 1 (Julian day 244). The horizontal grey line identifies a proportion
of 0.50.
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Figure 2. Estimates of cumulative catch of hatchery KRFC by Julian day. IGHF and IGHY are Iron
Gate Hatchery fingerlings and yearlings, respectively. TRHF and TRHY are Trinity River Hatchery
fingerlings and yearlings. TOT is the total catch of the four hatchery release types combined. Each
black line represents an individual year. Grey lines are defined as in Figure 1.
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Figure 3. Ocean fishery impact rates for the four major KRFC release types plotted by month.
Numbers in the plot denote the year in which the impact rates are applied in forecasting escapement.
For example, September–December 2003 and January–August 2004 impact rates are labeled as
“04”.
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4.3 River return timing and estimated ocean fishery impact rates

Figure 3 displays the temporal distribution, and interannual variation in cohort analysis-estimated

age-3 and age-4 ocean fishery impact rates for the four major hatchery release types. The years de-

picted in Figure 3 correspond with the years in Figure 1. For age-3 hatchery KRFC, there are very

low levels of fall impacts as only a small proportion of age-3 are vulnerable to harvest because most

are smaller than minimum size limits. Age-3 impact rates increase during winter/spring/summer

fisheries. Age-4 hatchery KRFC can experience relatively high impact rates from fall fisheries, par-

ticularly in September, though they are not appreciably different than August age-3 impact rates.

High (greater than 10 percent) impact rates in September have been observed for age-4 IGHF,

TRHF, and TRHY.

It can reasonably be assumed that September age-4 ocean impacts are comprised of some ma-

ture and some immature KRFC, and the relative proportions of this mixture would have a depen-

dence on river return timing. Table 1 displays the correlation coefficients between the September

age-4 ocean impact rates and the “lateness” of the age-3 river return for each of the four hatchery

release groups of the same brood. A significantly positive correlation coefficient would indicate a

positive association exists between delayed age-3 river return and the age-4 ocean impact rate. The

correlation coefficients in Table 1 do not support the hypothesis that age-3 river return timing and

September age-4 ocean harvest rates are correlated. Three of the four correlations are negative,

while one is positive. None of the correlations are significantly different from zero. It should be

noted that the long term average age-3 maturation rate of KRFC is 39 percent. Therefore, even if

all maturing age-3 KRFC in a given year had an unrealistically late river return timing (e.g., all

KRFC in the cohort returned to the river after September 30), 39 percent of the September age-4

impacts would be expected to be mature fish. In reality, a much smaller, yet variable, proportion

of September impacts would be expected to be mature, given the river return timing inferred from

Figures 1 and 2 and the particular timing of ocean fisheries in September. Also note that the data

and estimates presented here do not allow for direct estimation of the proportion of September

impacts that were mature KRFC. It is possible that even the highest September impact rates could

be largely the result of immature fish mortality.
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Table 1. Pearson correlation coefficients for the
September age-4 ocean impact rate and the “late-
ness” of the age-3 river return timing. Numbers in
parentheses are p-values.

Fingerling Yearling

IGH -0.419 (0.350) -0.074 (0.862)

TRH -0.328 (0.428) 0.228 (0.587)

5 Conclusions

The timing of the composite KRFC catch in the Yurok estuary fishery suggests that September 1

is an appropriate river return date approximation for KRFC models. While some hatchery compo-

nents exhibit slightly later river return timing (e.g., age-3 TRHF and TRHY), this does not have a

strong bearing on the river return timing of the composite KRFC stock. As with any salmon stock,

various tributaries and hatchery releases might be expected to vary in their timing of river entry.

However, as was pointed out in the Introduction, an appropriate model river return date that min-

imizes allocation and estimation errors should approximate the midpoint of the composite stock

river return timing. This balances errors that are inherent in setting the model river return date too

late for early returning substocks and too early for late returning substocks.

September age-4 ocean fishery impact rates are not dramatically higher than summer impact

rates, which also suggests that the September 1 model river return date is appropriate. Hankin and

Logan (2009) constructed a cohort analysis for KRFC using coded-wire tag recoveries from each of

the four major release types in the Klamath Basin and observed implausibly high fall impact rates

for Trinity River hatchery Chinook when they assumed a September 1 return date. Because of

this observation, they explored alternative, later model river return dates, though the result of these

modifications to their cohort analysis was not noted in their report. We do not observe these same

implausibly high rates with the KRFC cohort analysis used for KRFC assessment. Rather, age-4

September impact rates are of the same general magnitude as impact rates for July and August.

While it is impossible to know, given current data, what proportion of ocean catch in a particular

month is comprised of mature fish, one could reasonably assume that high age-4 impact rates in
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September could arise if age-3 river return timing was much later than the September 1 model river

return date. However, this correlation is not observed for any of the four KRFC hatchery release

types. Rather, high (or low) impact rates can occur for cohorts exhibiting either late or early run

timing.

High September (t−1) age-4 ocean harvest rates may affect fishing opportunity in spring/summer

(t) fisheries owing to the California Coastal Chinook Endangered Species Act consultation stan-

dard of a maximum KRFC age-4 ocean harvest rate forecast of 16 percent. The degree to which

mature age-3 KRFC contribute to September (t − 1) age-4 ocean harvest has periodically been a

concern. Examination of age-3 maturation rates and inferred run timing from the Yurok fishery

allows for some evaluation of the expected mature fish contribution to age-4 September ocean har-

vest. The long-term mean maturation rate of age-3 KRFC is 39 percent. Given the age-3 hatchery

catch data from the Yurok estuary fishery, one would expect that substantially less than 39 percent

of the catch occurring on September 1 would be comprised of mature fish. By September 15, the

expected proportion of mature age-4 in the ocean catch would drop to a very low level because

most mature fish have exited the ocean to spawn as 3 year old KRFC (see Figure 2). If a goal

was to minimize the risk of having mature KRFC impacts in September ocean fisheries, one tactic

could be to limit fisheries between September 1 and September 15. Combining this observation

based on river return timing with the fall age-4 ocean harvest rate estimates presented by ocean

management area in O’Farrell (2009) allows for a more refined approach to decreasing this risk.

Limiting fall commercial fisheries during the period between September 1 and September 15 in the

California Klamath Management Zone (KC) and the Central Oregon (CO) management area, and

to a lesser degree, Northern Oregon (NO), the Oregon Klamath Management Zone (KO), and Fort

Bragg (FB), could greatly reduce the risk of harvesting mature KRFC. Commercial fisheries in the

Monterey (MO) and the San Francisco (SF) management areas have a very small contribution to

the fall age-4 ocean harvest rate, and recreational fisheries in general contribute relatively little to

this rate. This tactic may be less effective if substantial effort transfer results from limitation of

fisheries in certain ocean management areas. For example, if limitations on commercial fisheries

in the CO or KC management area results in a large effort shift to the KO management area, the
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reduction in mature fish contribution to the age-4 ocean harvest may be lower than expected.

The KRFC conservation objective, specified in the PFMC salmon Fishery Management Plan,

applies to the composite stock of fish originating in the Klamath and Trinity rivers, including

all hatcheries and tributaries. A previous attempt to perform cohort reconstructions and ocean

abundance estimates separately for each stock component (e.g., IGHF, TRHY) performed poorly

relative to current methods (KRTAT 1994). Given these results, the choice of an appropriate river

return date for models used on the composite stock should reflect the return timing observed for

the entire KRFC stock. Based on analysis of harvest in the Yurok estuary fishery, September

1 continues to be a valid approximation for the KRFC river return date used in KRFC fishery

assessment models.

6 Recommendations

Given these conclusions, the following recommendations are provided for future KRFC assess-

ment.

1. The current September 1 river return date approximation should be retained in KRFC fishery

assessment models. The September 1 date is clearly an appropriate average midpoint date of

capture for the composite KRFC stock in the Yurok Tribe estuary fishery, a close proxy for

the timing of escapement from ocean fisheries.

2. Limiting commercial fisheries in the KC and CO ocean management areas between Septem-

ber 1 and September 15 could reduce the risk of harvesting mature KRFC that have not yet

returned to the river. If there is a desire to decrease the risk of having year (t−1) impacts of

mature KRFC apply to year (t) conservation objectives and consultation standards, and thus

constraining year (t) fisheries, limiting commercial fisheries during these times and areas

would likely be effective in achieving this goal.
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