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Lower Columbia Fall Chinook
Existing Populations
This SMU includes nine populations in Columbia River tributaries between the Columbia River
mouth and Fifteenmile Creek. A mainstem Columbia River population may exist, but it was not
assessed under this report. The near-term sustainability of the SMU is at risk with one
population extinct (Sandy winter-run), and several others with extremely low returns or a high
degree of hatchery influence. Numerous hatcheries in both Oregon and Washington release fall
chinook which spawn in tributaries within this SMU. The mainstem Columbia population was
not considered in the assessment outcome of this SMU because its status is poorly understood as
well as its dynamics with tributary populations in both Oregon and Washington.
Table 33. Population list and existence status for the Lower Columbia Fall Chinook SMU.
Exist
Yes
Yes

Population
Youngs
Big

Yes

Clatskanie

Yes

Scappoose

Yes

Clackamas

Yes
No
Yes

Sandy Late-run
Sandy Winter-run
Hood

Uncertain

Mainstem

Description
Youngs Bay tributaries.
Big Creek basin plus other Columbia River tributaries from Mill to (and
including) Hunt Creek.
Clatskanie River basin plus Columbia River tributaries downstream to
include Plympton Creek and upstream to include Beaver Creek.
Scappoose Creek basin plus Columbia River tributaries downstream to
Goble Creek and upstream to mouth of Willamette River.
Clackamas River basin plus all other Willamette River tributaries
downstream of Willamette Falls.
Sandy River basin (Oct-Dec timing).
Lower Sandy River basin (winter run) (Jan-Feb timing).
Hood River basin plus other Columbia River tributaries from Eagle Creek
to Fifteenmile Creek.
Mainstem Columbia River from mouth to The Dalles Dam.

Habitat Use Distribution
The criterion was evaluated based on current and historically accessible areas. Several
populations show “0 miles inaccessible” (Table 34). It must be recognized that these estimates
are derived at the 1:100,000 scale and thus will not capture habitat lost in many smaller
(1:24,000) streams resulting from barriers such as culverts. Habitat lost in smaller streams will
vary by population, but is not likely to account for 50% of any population, and thus does not alter
assessment outcomes derived using data at the 1:100,000 scale. Data presented in this report on
accessibility of habitat should be viewed as general approximations and not as a definitive
analysis on habitat availability/accessibility. These issues will be more thoroughly addressed
through the conservation planning process.
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Table 34. Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Fall Chinook
SMU.
Population
Accessible (miles)
Inaccessible (miles)
Percent Accessible
Youngsa
44
6
87%
Biga
29
0
100%
Clatskanie
10
0
100%
Scappoose
17
0
100%
Clackamas
38
0
Failb
Sandy Late-run
22
5
82%
Sandy Winter-runc
Extinct population
Hood
28
1
96%
Mainstem
Not assessed
a. Small amount of habitat blocked by hatchery facilities, but not quantified. See “Population Details” for more
information.
b. Low returns indicate that usage does not exceed 50% of historically-used habitat.
c. 23.4 miles of historic habitat remain accessible.

Abundance
Abundance estimates for the SMU were obtained from several sources and include spawner
counts, expanded redd counts, and dam counts. The earliest abundance trend began in 1950,
though the Hood trend did not begin until 1992. It was not always possible to adjust estimates to
reflect natural production because hatchery fractions were often unknown. See the “Population
Details” section for further details. The 30-year average natural abundance was not calculated
for the Youngs, Big, Clatskanie, and Clackamas populations because hatchery fish make up an
unknown portion of the abundance estimate.
Table 35. Abundance estimates used in evaluating interim criteria for the Lower Columbia Fall Chinook
SMU. Abundance is presented as fish per mile unless otherwise noted.
30 Year
25% of
Abundance by Return Year
No. Years >25%
Population
Average
Average 1999 2000 2001 2002 2003 2004
of Average
Youngsa
Insufficient data
-25
17
43
59
66
Fail
Biga
Insufficient data
-78
462
733 1,212 375
Fail
Insufficient data
-184
621 1,614 1,510 806
Fail
Clatskaniea
Insufficient data
Fail
Scappoosea
Clackamasb
Insufficient data
20
35
3
3
63
-Fail
905
226
-85
820 1,276 199
589
3
Sandy Late-runc
Sandy Winter-run
Extinct population
26
7
-31
28
30
71
32
Fail
Hoodd
Mainstem
Not assessed
a. Existing run is likely primarily hatchery fish. See “Population Details” section for explanation of failure
designation.
b. Population failed based on chronically low returns.
c. Abundance estimate arrived at by multiplying redd counts by 2.5 fish per redd (Murtagh and Massey 1996).
Average abundance based on 21 years of available data.
d. Only includes adults reaching Powerdale Dam. Some adults may spawn below the dam. Average abundance
based on 13 years of available data. See “Population Details” for explanation of failure designation.
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Productivity
Productivity was estimated using spawner abundance estimates, hatchery composition, and
annual age composition. See the “Population Details” section for justification of failure
designations for the Youngs, Big, Clatskanie, Scappoose, and Clackamas populations.
Table 36. Productivity estimates used in evaluating interim criteria for the Lower Columbia Fall Chinook
SMU.
Recent Complete Brood Years
of Below Average Abundance

Productivity (R/S)
Population
Year 1 Year 2 Year 3 Year 4
Insufficient data
Youngsa
Biga
Insufficient data
a
Clatskanie
Insufficient data
Scappoosea
Insufficient data
Clackamasa
Insufficient data
Sandy Late-run
1991, 1994, 1996, 1998-99
0.7
1.5
0.3
1.5
Sandy Winter-run
Extinct population
Hoodb
1995-99
2.4
1.2
0.9
1.2
Mainstem
Not assessed
a. See “Population Details” for explanation of failure designation
b. Abundance low in all years. Used productivity from most recent five broods.

Year 5

0.8

Years > 1.2
Fail
Fail
Fail
Fail
Fail
2

3.7

4

Reproductive Independence
Accurate estimates of the proportion of hatchery fish were only available for the Hood population
where naturally and hatchery-produced returns are enumerated at Powerdale Dam. Evaluations
in all other populations were based on anecdotal information.
Table 37. Reproductive independence estimates used in evaluating interim criteria for the lower Columbia
fall Chinook SMU.
Population
Youngs
Big
Clatskanie
Scappoose
Clackamasa
Sandy Late-run
Sandy Winter-run
Hood
Mainstem

2000
>10%
>10%
>10%
>10%
3%
6%

Percent of Spawning Fish of Hatchery Origin
2001
2002
2003
>10%
>10%
>10%
>10%
>10%
>10%
>10%
>10%
>10%
>10%
>10%
>10%
No recent hatchery releases
3%
3%
3%
Extinct population
25%
9%
7%
Not Assessed

3%

Years
<10%
0
0
0
0
Pass
5

11%

3

2004
>10%
>10%
>10%
>10%

Hybridization
Hybridization has not been identified as an issue for lower Columbia fall Chinook.
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Population Details
Youngs/Big/Clatskanie/Scappoose
Hatchery barriers on the North Fork Klaskanine (Youngs population) and Big Creek and Gnat
Creek (Big population) block access to a limited amount of fall Chinook habitat in these
populations. Since not all returning hatchery fall Chinook are marked, managers have decided
not to pass fall Chinook above these barriers (pers. comm., Keith Braun, ODFW, 7/7/04). The
amount of fall Chinook habitat blocked is not exactly known, but is not thought to be significant.
Peak counts were derived from Fulop (2003) and provided by Willamette Lower Columbia TRT
(pers. comm., Paul McElhaney, unpublished data), and ODFW (pers. comm., Tanna Takata,
1/7/05). Some biologists have expressed concerns with these data. Peak count sampling
methodology is potentially biased if surveys are not conducted at the proper time in the spawning
season. Abnormal flow years, in particular, can influence the outcome of peak count surveys.
For example, peak spawner counts of coho in the Clatskanie in the 1990s showed few or no
spawning coho. However, juvenile surveys the following summer showed substantial numbers
of juvenile coho. The peak count data were used for the assessment despite their shortcomings
because no better dataset was available. No abundance trend data were available for the
Scappoose.
Since hatchery-to-naturally produced ratios were unknown in each of these populations, the peak
counts were not adjusted. It is likely that the fall Chinook run in these populations is dominated
by hatchery fish given the large number of hatchery fish released and the high fraction of
hatchery origin spawners in Washington lower Columbia River tributaries (pers. comm., Paul
McElhaney, Willamette-Lower Columbia TRT unpublished data; Kostow 1995). Spawning
ground surveys by Select Area Fisheries Evaluation (SAFE) staff indicate that 90% of fall
chinook present in the Lewis and Clark, North and South Fork Klaskanine, and Youngs rivers
were Select Area Bright (SAB) stock. The SAB stock is a Rogue River stock released as part of
the SAFE program from Clatsop Economic Development Council (CEDC) net pens (North et al.
2004). The PFMC estimated that approximately 68% of natural spawners in the Lower Columbia
Chinook ESU were hatchery origin in the early 1990s (PFMC 1996 as cited in NMFS 1998).
Big Creek Hatchery is the primary production source of fall Chinook in the Oregon lower
Columbia tributaries. Fingerling releases at Big Creek Hatchery have been reduced from 10
million to 5-6 million since the early 1990s (NOAA Fisheries 2003 draft).
Based on the high presence of hatchery fish in the naturally-spawning population, it was
determined that each of the populations failed the abundance criterion regardless of naturally
produced abundance levels. This is consistent with Rule Number 1 of the Abundance Threshold
Determination Rules.
Productivity was not estimated for the populations downstream of the Willamette River because
hatchery-to-naturally produced ratios are unknown, and it is suspected that the hatchery
composition is extremely high. Recruit per spawner estimates given existing data would not
accurately reflect the inherent productivity of these populations. Excessive influence from
hatchery fish was cited as the primary reason for these populations failing the productivity
criterion.
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Clackamas
Recent returns have been so small that it was assumed that natural returns were not distributing
themselves over 50% of the historic habitat and the population failed the distribution criterion.
Clackamas run size estimates from 1967-2001 were provided by the Willamette-Lower
Columbia TRT (pers. comm., Paul McElhaney, unpublished data), and are based on peak redd
counts between the Clackamas River mouth and River Mill Dam. No survey was done in 1997.
The redd counts are multiplied by an expansion factor of 2.5 fish per redd to arrive at the
spawner estimate. The 2002 estimate was obtained from Fulop (2003). The results of 2003
surveys were provided by ODFW (pers. comm., Kirk Schroeder, 1/12/05). The peak redd count
in 2003 was 117 redds. ODFW believes that most of the fish spawning in the lower Clackamas
during these surveys are spring Chinook. In the last two years, 72% of carcasses recovered in
the lower Clackamas had coded-wire tags, indicating that they were spring run hatchery fish.
Additionally, 20% of non-finclipped fish had hatchery-induced thermal marks in their otoliths,
indicating these fish are spring-run hatchery origin Chinook (pers. comm., Kirk Schroeder,
ODFW, 1/12/05). The number of redds expected to be the result of fall Chinook spawning was
estimated by the equation:
Fall Chinook Redds = 117*(1-0.72)*(1-0.2)
resulting in a fall Chinook redd count of 26. This estimate was subsequently multiplied by 2.5
fish per redd to estimate fish abundance. No redd count was available for 2004.
Abundance estimates were not adjusted to account for naturally spawning hatchery fish because
that fraction was unknown. The population failed the abundance criterion regardless of the fact
that a 30-year average abundance could not be estimated because returns have been chronically
low. In four of the last five years returns have been less than 40 fish. These return levels are low
enough to cause concern for this population’s continued existence.
Recruits per spawner could not be estimated because hatchery and naturally produced recruits
could not be discerned from one another. Regardless, the population failed the criterion citing
the fact that abundance has been consistently declining since 1989 despite already low
abundance levels.
Hatchery releases of fall Chinook directly into the Clackamas ceased in the 1980s (Willamette
Lower Columbia TRT, pers. comm., Paul McElhaney, unpublished data), and elimination of the
Stayton Pond releases in the mid 1990s virtually eliminated the presence of hatchery fall
Chinook entering the Clackamas by 2000 (pers. comm., Steve King, retired ODFW 4/7/04). It is
unlikely that out-of-basin strays account for more than 10% of the naturally-spawning fall
chinook population in the Clackamas so it was assumed that the population passed the
independence criterion.
Sandy Late-run
This population is a late run of fall Chinook that return to the Sandy in October through
December. This population is part of the Columbia Lower River Wild Stock (LRW) which also
includes populations in the Lewis and Cowlitz rivers in Washington. This population is referred
to as Sandy River “brights” and is distinct from other populations within the SMU of early-run
fall chinook known as “tules”. This population is also distinct from the extinct population within
this SMU called the Sandy Winter-run. The Sandy Winter-run population returned in January
and February (Murtagh and Massey 1996).
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Abundance estimates from 1984-2002 were derived from Fulop (2003) and were based on redd
counts. Redd counts for 2003 and 2004 were provided by ODFW (pers. comm. Tanna Takata,
1/7/05). The redd counts were adjusted by an expansion factor of 2.5 fish per redd, and further
adjusted based on an assumed 3% hatchery fraction in the naturally-spawning population based
on hatchery CWTs observed in carcass surveys (pers. comm., Paul McElhaney, WillametteLower Columbia TRT, unpublished data).
Age composition for 1984-1995 and 1998-2003 was based on scale analysis of fish sampled
during spawning surveys in the Sandy River (pers. comm., Steve King, retired ODFW, 4/1/04;
Murtagh and Massey, 1996). For 1996 and 1997, we were unable to obtain age compositions
specific to the Sandy Bright stock, so the aggregate age composition was used for lower
Columbia River brights from the Biological Assessment tables provided by WDFW (pers.
comm., Cindy LeFleur, 4/1/04). The lower Columbia River bright age composition is derived
primarily from returns to the Lewis River. Murtagh and Massey (1996) showed that age
composition of returns to the Lewis River was similar to those of the Sandy River for the 19841993 return years. Age composition in 2004 was assumed to be equal to the average age
composition from 1993-2003.
Hood
Escapement to the Hood population was measured as the number of naturally produced adults
arriving at Powerdale Dam (RM 4.5)(Olsen 2004; pers. comm., Erik Olsen 1/5/05). The 30-year
average abundance could only be calculated with 13 years of data. Returns have been so low,
that the average abundance is not representative of a healthy population level or full seeding.
Citing extremely low returns in the past five years, the population failed the abundance criterion
(Table 35). Also, because abundance levels were so low, productivity was examined in the most
recent five broods (1994-1998).
Assessment Conclusions
The Lower Columbia Fall Chinook SMU includes nine populations in Columbia River tributaries
between the Columbia River mouth and Fifteenmile Creek. A mainstem Columbia River
population may exist, but it was not assessed under this report. The SMU is classified “At Risk”
with one population extinct (Sandy late-run), and several others with extremely low returns or a
high degree of hatchery influence. Numerous hatcheries in both Oregon and Washington release
fall chinook which spawn in tributaries within this SMU. The mainstem Columbia population
was not considered in the assessment outcome of this SMU.

Percent Existing of Populations Meeting Criteria
Exist
Distribution
Abundance
Productivity
Repr. Ind.
Hybridization
0

20

40

60

80

100

Figure 12. Assessment outcome for each of the six interim criteria with respect to the 80% threshold
identified by the NFCP.
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Youngs – Lower Columbia Fall Chinook

Abundance (Fish/mile)
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Spawning Year

TheYoungs
population
passed
existence,
distribution, and hybridization, but failed the
remaining criteria. The abundance graph below
reflects observations from peak spawning surveys.
Estimates are peak counts of naturally and
hatchery-produced fish combined. Proportions of
hatchery fish on the spawning ground are thought
to be in excess of 50% but empirical data were not
available. Because of this, the population failed the
abundance and independence criteria. Excessive
influence from hatchery fish was cited as the
reason for failing the productivity criterion.

Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Fail

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Fail

Hybridization
Pass
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Big – Lower Columbia Fall Chinook

Abundance (Fish/mile)
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The Big population passed the existence,
distribution’ and hybridization criteria, but failed
the remaining criteria. The abundance graph below
reflects observations from peak spawning surveys.
Estimates are peak counts of naturally and
hatchery-produced fish combined. Proportions of
hatchery fish on the spawning ground are thought
to be in excess of 50% but empirical data were not
available. Because of this, the population failed
the abundance and independence criteria.
Excessive influence from hatchery fish was cited
as the reason for failing the productivity criterion.

Spawning Ye ar

Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Fail

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Fail

Hybridization
Pass
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Abundance (Fish/mile)

Clatskanie – Lower Columbia Fall Chinook
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The Clatskanie population passed the existence,
distribution, and hybridization criteria, but failed
the remaining criteria. The abundance graph
below reflects observations from peak spawning
surveys. Estimates are peak counts of naturally
and hatchery-produced
fish combined.
Proportions of hatchery fish on the spawning
ground are thought to be in excess of 50% but
empirical data were not available. Because of
this, the population failed the abundance and
independence criteria. Excessive influence from
hatchery fish was cited as the reason for failing
the productivity criterion.

Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Fail

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Fail

Hybridization
Pass
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Scappoose – Lower Columbia Fall Chinook
The Scappoose population passed the
existence, distribution, and hybridization
criteria, but failed the remaining criteria.
The
abundance
and
reproductive
independence criteria were failed because
of the presumed high proportion of
hatchery origin fish in the naturallyspawning
population,
though
no
abundance
or
hatchery-to-naturally
produced ratio data were available.
Excessive influence from hatchery fish
was cited as the reason for failing the
productivity criterion. Essentially all the
habitat historically available to fall
chinook within the Scappoose basin
remains accessible today.

Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Fail

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Fail

Hybridization
Pass
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Clackamas – Lower Columbia Fall Chinook
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The Clackamas population failed the distribution,
abundance and productivity criteria.
Since the
termination of direct hatchery releases in the 1980s,
and Stayton Pond releases in the mid 1990s returns to
the Clackamas have steadily declined nearly to the
point of extinction. This decline was cited as
evidence for failing both the abundance and
productivity criteria. Since hatchery fish are no longer
returning, it was presumed that hatchery fractions
among spawners are low. Low returns in the last five
years made it reasonable to assume that fish were not
distributing themselves through 50% of the available
habitat.

Assessment Outcome
Existence
Pass

Distribution
Fail

Abundance
Fail

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Pass

Hybridization
Pass
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Sandy Late-run – Lower Columbia Fall Chinook
The Sandy late-run population, also
referred to as Sandy River brights passed
each of the interim criteria for existing
populations with the exception of
productivity.
Abundance levels are
monitored via redd counts in the lower
Sandy River which are expanded to give
adult spawner estimates. The hatchery
contribution to the natural spawning
population is not exactly known, but has
been assumed to be very low. Hydrosystem
facilities on the Bull Run River have
eliminated access to 18% of the historical
habitat. Tule fall Chinook also spawn
naturally in the lower Sandy, but this
population originated from hatchery
releases.
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Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Pass

Lower Columbia Fall Chinook

Productivity
Fail

Independence
Pass

Hybridization
Pass
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Sandy Winter-Run – Lower Columbia Fall Chinook

The Sandy Late Run or “Winter” population is extinct, though all of their historic habitat remains accessible.
Murtagh and Massey (1996) reported that returns from this population had declined to near zero since the early
1980s based on spawning ground counts. The cause of the decline is not well understood since the population was
not subject to harvest in the Columbia.

Assessment Outcome
Existence
Fail

Distribution
--

Abundance
--

Lower Columbia Fall Chinook

Productivity
--

Independence
--

Hybridization
--
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Hood – Lower Columbia Fall Chinook
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The Hood population consists of a few returning adults
to the lower Hood River, and potentially to the lower
sections of other Columbia River tributaries in the
Columbia River Gorge. The population passed each of
the interim criteria with the exception of abundance.
Abundance for the population was indexed via returns
to Powerdale Dam.
Fall Chinook also spawn
downstream of Powerdale Dam.
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Assessment Outcome
Existence
Pass

Distribution
Pass

Abundance
Fail
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Productivity
Pass

Independence
Pass

Hybridization
Pass
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