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Introduction

Continuing low escapements of OCN coho salmon are causing concern
among the fishing and conservation communities (Nehlsen et al.
1991). Effective recovery actions require that the cause or
causes of the decline be accurately identified. One obstacle to
correlating long-term changes in OCN abundance with possible
factors affecting abundance has been the lack of a long-term data
base calculated on a consistent baSlS.

Mullen (1981) compiled a historical time series of cohc salmon
landings. The earliest data come from cannéry case pack records.
These were segregated by species starting in 1892. Beginning in
1921 the State of Oregon imposed a tax on all salmon landlngs.
Fish dealers were required to report their landings starting in
1923 (ODFW 1982). Recreational landings have been assessed since
1962 in California and 1970 in Oregon. Mullen . (1981) compiled
these disparate data sets for the time period from 1892 to 1960.
Combined with recent landings data Figure 1 (taken from Figure
II.C-1 of ODFW 1982) shows some important patterns. There were
two major peaks in landings; approximately 1920-1%40 and 1860~
1980. Low landings prior to 1920 may have been due to the lack of
reporting from ocean landings. However, the period of low
landings between 1940 and 1960 probably reflects lower :
abundances. The effects of strong El Nifdos in 1900, 1925, 1940,
and 1958 are evident in lower landings. Unfortunately, trends in
stock size over a long time period cannot be inferred from this
data set. Changes in reporting practices, shifts in the
commercial fishery, the growth of the recreational fishery and
the advent of dams and hatcheries on the Columbia River all
obscure long-term trends. The contributicn of Oregon coastal
natural coho to this picture is impossible to discern.

Spawning ground surveys in coastal streams were initiated in
1950. This provided a direct measure of the abundance of OCN
coho. However, spawning escapement is greatly influenced by
harvest, especially in the ocean. In order to expand escapement
estimates to population estimates the harvest rates need to be
known. The data base currently used by ODFW (Table 1) uses
overall OPI area harvest rates since 1970 and assumed harvest
rates between 1950 and 1969 (Beidler et al. 1980}). The assumed
harvest rates prior to 1970 yield recruitment estimates that are
not comparable with the more recent estimates and do not reflect
true fluctuations in recruitment. In addition, a current study
(Jacobs and Cooney 1991) is showing that actual spawning
escapements are considerably lower. than those traditionally

calculated.

In an effort to construct a consistent data base for the time
perlod 1952 to 1991 I used the same basic approach used by ODFW
in their current data bases, but extended the time series
backward from other data sources and making a few assumptions.
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The data I used are presented in Table 2.

Data Sources and Assumptions

South of Cape Falcon Oregon Sport Landings: 1970 to 1991 from
Oregon Historical Sport Landings Data Base. Prior to 1970
the sport landings were assumed to vary as a constant
proportion of the troll landings. The proportion used, 0.26,
was the mean of 1970 - 1979 landings.

South of Cape Falcon Oregon Troll Landings: 1952 to 1991 from
Oregon Historical Troll Landings Data Base.

California Sport Landings: from 1962 to 1991 from California
 Historical Sport Landings Data Base. Prior to 1962 the sport
landings were assumed to vary as a constant proportion of
the troll .landings. The proportion used, 0.14, was the mean
of 1962 - 1971 landings.

California Troll Landings: 1952 to 1991 from California
Historical Troll Landings Data Base.

North of Cape Falcon Oregon Sport Landings: 1970 to 1991 from
Oregon Historical Sport Landings Data Base. Prior to 1970
the sport landings were assumed to vary as a constant
proportion of the Washington Columbia River Area sport
landings. The proportion used, 0.31, was the mean of 1970 -
1979 landings.

North of Cape Falcon Oregon Troll Landingé: 1952 to 1991 from
Oregon Historical Troll Landings Data ‘Base.

Washingtoh Columbia River Area Sport Landings: from 1952 to 1991
from Washington Historical Sport Landings Data Base.

Washington Troll Landings: 1952 to 1991 from Washington
HistoricaL Troll Landings Data Base. :

OCN Rivers Spawning Escapement: 1952 to 1991 from ODFW Historical
Table.

OCN Rivers Catch: 1970 to 1991 from ODFW Historical Table. Catch
' prior to 1970 was estimated from linear regression between
OCN Rivers Spawning Escapement and OCN Rivers Catch from
1970 to 1991. The relationship was: OCN Rivers Catch = 0.565
+ 0.028 * OCN Rivers Spawning Escapement, r? = 0.391.

OCN Lakes Spawning Escapement: 1960 to 1991. Escapement prior to
1960 was estimated from linear regression between OCN Rivers
Escapement and OCN Lakes -Spawning Escapement from 1960 to
1969 excluding 1964. The relationship was: OCN Lakes
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Spawning Escapement = 1.446 + 0.0637 * OCN Rivers Spawning
Escapement, r? = 0.696.

OCN Lakes Catch: 1960 to 1991. Catch prior to 1960 was assumed to
be 1,000 per year, the average of 1960 to 1969 catch.

OCN Rivers Spawners * 0.33: Downward adjustment for over-
expansion of spawning ground surveys. Thirty three per cent
1s a conservative estimate of what the actual factor may be.
This is a very rough first cut at making an adjustment for
this source of bias. More precise’ adjustments will be
available following completion of the study by Jacobs and

Cooney (1991)

OCN Ocean Escapement: OCN Rivers Catch + OCN Lakes Catch + OCN
Lakes Spawning Escapement + OCN Rivers Spawners * 0.33.

Coastal Hatchery Escapement: Compile from department records from
1961 return year to present. The years ‘1952 to 1961 were
estimated based on a linear regression of Coastal hatchery.
escapements vs. South of Cape Falcon troll landings from
1961 to 1970. The regression equations was Coastal Hatchery
Escapement = 3,52 + 0.0456 * South of Cape Falcon Troll. r

= 0.785.

Escapement to the Columbia River: Coho runs entering the Cblumbia
River, 1952 to 1991 from Status Report, 1992. Prior to 1570
the estimates include jacks. _

Escapement to the Columbia River Ocean Area: Columbia River Ocean
Escapement + Total North of Cape Falcon Catch.

. i . E-

Private Hatchery Catch: 1977 to 1991. From Jacobs, 1988. Catch
reported is total OPI area, and broken out north and south
of Cape Falcon (actually Oregon fisheries vs. Washington
Columbia River fisheries)}. The assumption is that private
hatchery coho are caught in a different pattern from other
coho and therefore are subtracted from catch estimates
before harvest rate calculations are made (estimates of
‘private hatchery coho escapements are available, but are not
included in the escapement estimates for this accounting).

Harvest Rates are catch/(catch+escapement).
CCN Recruits are Spawners/(l-Harvest Rate).

Harvest rates and OCN Ocean Recrults were estimated three
different ways:

(Method 1) OCN Ocean Escapement and all OPI area catch., This
is essentially the traditional calculation for

1970 to 1981.



(Method 2) OCN Ocean Escapement with OCN River Spawners *
0.33 and all OPI area catch. This assumes that the
overall OPI area harvest rate is equal to the OCN
harvest rate and spawning escapements are
overestimated by a factor of three. -

(Method 3) OCN Ocean Escapement with River Spawners * 0.33,
catch south of Cape Falcon, and Escapement to the
Columbia River area. This assumes that landings
south of Cape Falcon are more representative of
harvest on OCN coho than landings off the mouth of
the Columbia River.

For comparison, I have included the ODFW historical OCN data base
from 1952 to 1991. :

Discussion

The chief difference between methods (1) and (2) is the estimated
number of OCN spawners. With the reduced spawner estimates
calculated harvest rates are higher and OCN Ocean Recruit
estimates are lower.

Method (3) raises some additional questions. We know generally
that OCN coho are distributed further south than Columbia River
coho. OCN coho contribute to the fisheries south of Cape Falcon
at a higher rate later in the season. The hope has been that the
higher contribution rate of Columbia River coho in the Columbia
River Ocean Area fisheries is balanced by the higher contribution
rate of OCN coho in the south of Cape Falcon fisheries. To the

- extent that this is true, harvest rate estimates from method (2)
are probably more realistic than method (3). However, year to
year changes in recruitment and harvest rate specifically on OCN
coho are probably better determined by catch south of Cape Falcon
as in method (3)}. I expect that method (2) shows the general
level of harvest rates while method (3) shows the patterns of
interannual variation for harvest rate and escapement of OCN
coho,

The purpose of this analysis is to produce a consistent forty
year data set of OCN recruitments for analysis of trends and
correlation with environmental factors. Figure 2 shows the time
series of ocean harvest rates from the three estimation methods.
Generally these methods vary together, with method (2) producing
the highest estimates and method (3) producing the lowest. A
pronounced drop occurred in 1984 - 1986 followed by a rebound to
previous levels. Figure 3 shows a five-year moving average of the
harvest rates in Figure 2. The long term pattern is for high
harvest rates in the 1950’s with a drop in the late 50‘’s and
early 60's rising to a broad peak in the mid 70’'s.



Recruitment indices from the three methods are graphed in Figure
4. Method (1) is the most variable and method (3) the least
variable. All methods show peaks of abundance in 1952, 1957, _
1961, 1965,1971, 1976, and 1979. The drop in abundance in 1958 -
1960 is due to a strong El Nifio. The effects of the 1983 El Nino
are barely perceptible in this time series. All three methods
show low and constant abundances since 1980. Smoothing the
recruitment time series produces Figure 5. Method (1) would
suggest that abundance has been stable until the mid 1970's and
then dropped to a lower level. Methods (2) and (3) indicate a
longer term decline, consistent with analysis by McGie (1981).
All methods show peaks in the late 50‘s and early 70’s, although
dlfferences are _slight in method (3).

Examining method 3 by itself (Figure 6) allows expansion of the
vertical axis so that differences show more clearly. The downward
trend is clearly visible in the 1950’s, followed by a levelllng
off in the 60’'s and 70’s and an abrupt drop to a lower level in
1977. Stock size in 1952 (and 1951) was very high, and not
representative of average stock levels during that period.
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JTable 1. Estimated harves! rales and ocean reciutmeants

Method 1 Method 2 Method3
ODFW Official Spawners * { Spawners * 0.33 Spawners * 0.33
‘Retuin Estimates Catchin Catchin Catch south of
Year OPl Area OPI Area Capa Falcon
HR Recruits HR Recruits HR w ﬁ Recruits HR Recrulls
a b [
: / v’ccihlow eobh :
52 0.60 1582.8 0.42 .43 10951 0.60.L% 6702 0.46 494.6
53 0.60 ¢ 428.5 0.67 &1 5211 0.78.%0 3469 .59 182.4
54 0.60 499.3. 0.62 .64 sp086 0.76 .72 367.6 058 2051
55 060 4818 0.62 .64 5023 075 3285 053 1793
56 0.60 783.0 0.65 k6 8828 0.78 £16.9 0.55 301.2
57 0.60 952.3 0.65 1093.8 0.79 7921 0.62 427.5
58 0.60 245.0 0.72 351.2 0.83 2552 0.5% 89.1
59 0.60 660.5 0.55 592.3 0.74 432.6 0.39 186.5
60 0.60 314.5 0.57 2836 0.71 1827 0.35 823
61 0.60 876.7 0.59 851.1 073 544.9 0.43 261.2
62 0.60 718.8 0.57 664.5 0.68 401.4 0.36 201.9
63 . 060 450.0 073 670.6 0.80 407.8 0.52 169.5
64 . 080" - 3073 0.67 3702 070 2534 0.47 1458
65 0.65 885.7 0.65 886.8 0.71 4422 0.38 207.7
66 0.67 818.1 0.60 669.2 0.64 3289 0.44 2121
67 0.67- 620.3 0.70 €85.1 0.73 329.5 0.50 175.0
68 0.67 602.7 0.73 739.1 077 367.0 0.56 188.8
69 0.67 391.5 0.67 388.0 Q.70 i87.2 047 1057
70 0.60 664.1 0.61 584.6 0.64 305.6 0.44 1971
71 0.77 1450.7 0.77 1298.2 0.81 7301 0.5% 302.4
72 0.80 669.8 0.80 5949 0.83 330.7 0.54 1185
73 077 734.6 078 638.5 0.81 3783 0.65 203.1
74 ¢+ 08B0 700.0 0.80 647.6 .83 306.4 0.65 180.2
7% . 076 6737 0.76 6383 0,80 310.7 - 0.58 144.3
76 0.87 1288.5 0.87 12161 0.89 596.4 0.65 184.3
77 0.85 476.3 0.85 403.9 0.88 263.4 0.52 65.3
78 0.79 379.6 0.7¢ 347.3 0.81 159.4 0.59 733
79 0.73 642.8 0.73 619.4 0.78 283.2 0.59 151.0
80 0.68 358.1 0.68 326.0 0.72 158.1 0.50 89.4
81 078 - 3578 0.78 3155 0.81 172.9 0.57 76.7
“82 0,58 3239 0.58 297.4 0.62 1351 0.48 100.0
83 0.74 236.7 0.75 2262 0.80 118.7 0.58 57.8
84 0.26 290.6 0.27 264.8 0.31 121.9 024 - 1107
a5 0.37 3114 038 293.6 0.43 129.0 0.28 101.5
86 0.30 286.1 0.31 260.3 0.33 116.6 0.25 104.3
87 0.56 1925 0.56 178.4 0.59 80.2 0.49 64.2
&8 0.52 3434 0.52 325.8 0.56 136.5 0.54 132.1
89 0.51 3059 0.51 287.9 0.54 123.0 0.46 103.6
S0 0.61 2753 062 2599 0.67 120.9 0.47 75.6
91 0.42 2003 0437 1841 0.45 838 0.36 72.5
6 : 1

fa OPt Area Catch / (OP} Area Catch + OCN Esc + Coastal Hatchery Esc + Columbia R, Esc.)

/o OPl Area Catch / (OPI Area Caich + OCN Esc *0.33 + Coastal Hatchery Esc + Columbia R, Esc.)

fc South of Falcon Cateh / (South of Falcon Catch + OCN Esc*0,33 + Coastal Hatchsry Esc +

+ Escapament to Columbia River Area)
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‘Oregon Coastal Natural Coho Salmon
Index of Ocean Harvest Rate, 1952-1991
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