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INTRODUCTION

Spawning salmon have been counted in coastal streams since 1950 to assess
the status of natural spawning stocks. The surveys were primarily established
to determine escapement of wild salmon past commercial net fisheries operating
in several large river systems. When commercial net fisheries were closed in
1957, the surveys were retained to determine escapement trends as ocean troll
and sport fisheries developed.

The spawning salmoﬁ survey program has evolved through successive efforts
over the years--primarily to reduce the number of surveys, consolidate data
from a variety of drainages, and still provide valuable data on trends at
minimal expense. From 1950 to 1974, the primary information on trends was
obtained by the Fish Commission of Oregon (Berry 1975). In 1976, following
merger of the Fish Commission and Wildlife Commission into a unified agency in
1975, the program was intensively reviewed and standardized (Cummings 1977).
Escapement indexes developed by the Oregon Department of Fish and Wildlife
were derived from limited surveys providing a breadth of coverage between
coastal drainages at the expense of in-depth covefage within any single
drainage.

Beidler and Nickelson (1980) evaluated the surveying effort for coho
salmon prior to 1981. They recommended that (1) the standard index be
expanded to at least 40 survey units (areas), (2) the peak count be replaced
with estimates of the number of spawners in the index unit as an index of
escapement, and (3) separate indexes be established for streams influenced by
hatchery fish. The recommendations were first adopted in 1981 for coho
salmon. Lack of funds prevented a similar improvement in surveys for fall

chinook and chum salmon in coastal watersheds.




Additional sampling was conducted in the Yaquina River and at Salmon
River Hatchery and in tributaries of Coos Bay to document étraying of private
hatchery coho salmon from the Oregon Aqua-Foods (OAF) facility at South Beach,
Yaquina Bay, and Anadromous, Inc., facility on North Spit, Coos Bay. The
program was partially supported with private hatchery funds. The program was
conducted in response to concerns by fisheries managers and the public on the
possible long-term effects of interbreeding wild and stray hatchery stocks in
district streams. Oregon Aqua-Foods released "zero-aged" or accelerated
smolts; whereas, Anadromous released yearling smolts. Although smolts are
normally liberated at the private hatchery facilities, OAF barged experimental

groups and released them offshore in 1983,
METHODS

Spawning Fish Surveys

District fisheries biologists were responsible for surveying index
streams established in their respective districts. They were assisted by
temporary personnel hired to conduct intensive surveys for coho salmon. Fall
chinook salmon were counted between 15 October 1984 and 28 January 1985. Coho
salmon were counted between 15 October 1984 and 5 March 1985. Chum salmon
were counted between 29 October and 17 December 1984. Pre-established index
streams were repeatedly sampled during the spawning season to obtain counts of
live and dead salmon. Counts of jacks (age 2) were képt separate from adults
(> age 3).

The standard index area for coho salmon included 48 streams, totaling

53.0 miles (Table 1). The index streams are stratified into two groups based




Table 1. Standard spawning surveys for .coho salmon in Oregon coastal

watersheds stratified into hatchery-influenced and wild fish spawning units.

River system

Index stream

Mileage

Hatchery-influenced surveys

Necanicum R.
Kilchis R,
Wilson R.

Tillamook R.
Nestucca R.

Siletz R.
Yaquina R.

Alsea R. (Five Rivers})

Smith R.

Coos Bay
Millicoma R,
South Fk. Coos R.
Coquille R.
North Fork

Subtotal

Wild fish surveys

Elk Cr.
Nehalem R.

Little Nestucca R.
Drift Cr.

Beaver Cr.

Yachats R.

Siuslaw R., mainstem

North Fork
Lake Cr.

Uhpqua R.

South Fork
Cow Cr.
Coquille R.
East Fork
Middle Fork
South Fork

Subtotal

Upper Necanicum
Sams Downs Cr,

-'Cedar Cr. @ :

Upper Devil's Lake Fork
Simmons Cr.

Clear Cr. a

Bear Cr.

Gravel Cr.

Fourth of July Cr.
Salmon.Cr.

Upper Yaquina R. a
Lobster Cr. @
Cherry Cr.

Wilson Cr.

Buck Cr.

Beaver Cr. a
Little South Fork
Larson Cr. a
Marlow Cr.

Daniels Cr.

North Fork
Cherry Cr.
Alder Cr.

West Fork

N.F. Cronin.Cr.
W. Humbug Cr.
Hamilton Cr.
0ak Ranch Cr,
N.F. Wolf Cr. @
Bear Cr.

Horse Cr.
Nettle Cr.

N.F. Beaver Cr.
Williamson Cr.
School Fork
Dogwood Cr.

Doe Cr.

Billie Cr.
Rogers Cr.
Misery Cr.
Panther Cr. @
Schofield Cr, @
Dean Cr.

North Myrtle Cr.
Quines Cr.

Steel Cr, @
Slater Cr.
Salmon Cr.
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on the potential influence of hatchery fish on the counts. One group of
surveys contained streams thought to have light to heavy hatchery influences;
whereas, the second group of streams primarily contained wild spawners. Total
survey distances were 28.8 and 24.2 miles for hatchery-inf]uénced’and wild
stocks, respectively. The standard index area for fé]] chinook salmon
contained 12 streams totaling 11.0 miles. The chum salmon index area was
comprised of seven streams totaling 4.3 miles in Tillamook Bay and 0.8 mile
in Clear Creek, Nestucca River.

Average peak fish/mile in the index streams was calculated from the

following relationship:

n
z
(1) F/IM = 1=1¢ where,
n
z
i =1
F/M = average fish per mile

c; = peak count in index stream ¢
m; = mileage surveyed in index stream %

n = number of streams surveyed

Separate average peak fish/mile estimates were made for jacks and adults.
Prior to 1981, peak counts were obtained from the combined number of jacks and
adults observed in the index units.

The total number of spawning coho salmon in the index stream was
estimated using area-under-the curve (AUC) techniques (Beidler and Nickelson
1980), expressed as fish/mile. This index was derived from the following

relationship:



~ooon
(2) N=: C;t;/11.3 where,
=1
N = total estimated number of spawning
fish
T, = mean count in the <th period

-
<.
'

= number of days in the {th period

An average spawning life of 11.3 days was assumed to apply for coho salmon
spawning in the index streams (Beidler and Nickelson 1980; Willis 1954). The
AUC estimates were based on several stipulations to avoid using streams where
few data points were available or significant parts of the run were missed.
These criteria were: (1) at least one survey was made prior to or on 16
November; (2) water visibility was acceptable; (3) at least one survey was
made on or after 8 January; and (4) successive surveys were 10 or fewer days
apart. However, two surveys between 10 and 20 days apart were allowed before
the survey was discarded for AUC estimates. If the first or last count in the
index area was other than zero, a zero count was assumed to occur 7 days
before or after the actual count. A1l surveys that did not meet these
criteria were eliminated from the AUC index.

The results of the spawning survey effort in individual streams,
stratified by fishery districts and river basins, are presented in appendixes
A, B, and C for fall chinook, coho, and chum salmon, respectively. The
appendixes summarize all data from surveys completed during the 1984-85
spawning season including nonstandard units surveyed by district biologists

and Research and Development Section biologists for other studies.




Hatchery Fish Strays

Twenty-eight additional streams were intensively surveyed for hatchery
fish strays in the Yaquina River to augment the two standard index streams
(Table 2). The streams were grouped into four broad geographical areas for
analysis. In the Coos Bay watershed, 22 additional streams were monitored
besides the 3 standard index streams. The surveys were grouped into three
geographical areas similar to surveys at Yaquina Bay (Table 3). |

Carcasses of spawned-out coho salmon encountered in the surveys were
inspected for adipose fin marks indicating possible coded-wire-tagged fish and
scale samples were taken from the key scale area to analyze rearing history
(Nicholas and Van Dyke 1982). Sex, MEPS length, location, and date were
recorded for each fish sampled.

Hatchery coho salmon were examined for coded-wire tags at public and
private hatéhery facilities. Representative scale samples were obtained from

unmarked adults at Salmon River Hatchery for life history analysis.

Scale analysis

A trained reader examined and subjectively assigned classifications to
scale collections from Salmon, Yaquina, and Coos rivers. The scales were
classified as "hatchery yearling", "hatchery accelerated" (smolts released in

their first year of life from OAF facilities), and "wild".

Spawning Stock Size
The total number of hatchery and wild adult coho salmon spawning in the

Yaquina and Coos rivers was estimated from the relationship:




Table 2. Tributaries,surveyed for stray coho salmon in the Yaguina Bay

watershed, 1984.

Area

Tributary

I Tributaries of Yaquina Bay

II Tributaries of the lower Yaquina and lower

Big Elk Creek

III Tributaries of the upper Yaquina River

IV Tributaries of upper Big Elk Creek

Beaver Creek
Mill Creek

01alla Creek
Wright Creek

Bear Creek

Bear Creek (2)
Beaver Creek

Cook Creek

Deer Creek

Devils Well Creek
Hayes Creek
Klamath Creek
Little Deer Creek
Simpson Creek
Thornton Creek

Bales Creek
Buttermilk Creek
Salmon Creek @

Stony Creek

Upper Yaquina River @

Big Elk Creek
Feagles Creek
Grant Creek
Johnson Creek
Rail Canyon Creek
Savage Creek
Spout Creek
Sugarbowl Creek
Wildcat Creek
Wolf Creek

aStandard spawning fish surveys.




Table 3. Tributaries surveyed for stray coho salmon in the Coos Bay

watershed, 1984.

Area

Stream

I Tidewater

II Millicoma River

III South Fork Coos River

Daniels Creek @
Davis Creek

Deton Creek

Larson Creek @
Mettman Creek
North Slough Creek
Palouse Creek
Willanch Creek
Wilson Creek

Deer Creek

Marlow Creek @
Little Matson Creek
Panther Creek
Totten Creek

Upper West Fork
Vaughn Mill Creek

Beaver Slide Creek
Big Creek

Bottom Creek

Buck creek

Burnt Creek

Cedar Creek

Hog Ranch Creek
Tioga Creek

8R Creek

@ Standard spawning fish surveys.




(M/mi)ﬁi where,

(3) Nhw = :

(2

0Hn ™M

= total number of spawners from hatchery (h)
and wild (w) stocks

—
=
x

[

M = total miles of spawning habitat in the
drainage
N; = total number of spawners in index stream <

(Equation 2)

The estimated number of hatchery fish (Nj) was calculated from:

(4) Nh = Npwor where,
p = percentage of adults spawning prior
to 1 January ;
r = percentage of hatchery fish in the

spawning population.(N ;)
The estimated number of wild fish (Ny) was calculated from:

(5) Ny = (NhwP = Np) + (Npw - NpwP)

Straying Rate
The rate of straying (S) by adult coho salmon from Oregon Aqua-Foods in

the Yaquina River was obtained from the equation:

(6) S = &h/(T + Nh - W) where,

the total return of adult coho to the
private hatchery

—
L]

the estimated number of wild coho adults
captured at the private hatchery

=
"

RESULTS
Fall Chinook Salmon
Peak Counts
Eleven standard index streams (10.5 miles) were surveyed in 1984 (Table
4). No counts were reported for the Deep Creek, Pistol River, survey. The

standard index streams were surveyed 61 times totaling 64.2 miles.
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The average fish/mile count in the 1l index streams was 88.5 adults and
8.0 jacks totaling 96.5 fall chinook/mile (Table 5). The count of adults was
the largest recorded since surveys began in 1950 in spite of a poor count
recorded in the West Fork Millicoma River. The count of jacks was slightly
below average.

The trend in the average peak chinook/mile counts is illustrated in
Figure 1. Following the mid-1950's, there has been an upward trend in the

spawning stocks.

Coho Salmon
Peak counts
Coho salmon were cbunted in 48 index streams in 1984, The standard index
streams were surveyed 684 times (744.7 miles) to obtain peak counts (Table
6).

Table 6. Summary of peak fish/mile counts and estimated total escapement of
coho salmon in standard index streams by fishery district, 1984,

Survey effort Peak count Estimated escapements ¢

Fishery No. Total per mile No.

district surveys Miles miles Adults Jacks surveys Adults Jacks
Astoria 7 6.6 77.2 25 3 6 61 4
Tillamook 7 7.4 96.6 12 2 5 = 30 4
Lincoln 10 10.6 181.9 17 2 10 44 3
Siuslaw 8 7.5 125.6 8 1 6 18 2
Umpqua 7 11.5 140.0 10 2 6 21 3
Coos/Coquille 9 9.4 123.4 30 7 9 77 12
Oregon Coast 48 53.0 744.7 17 3 42 45 5

Apish/mile derived from area—under—the~curve (AUC) estimates.

-11-




Coho Salmon  Chum Salmon
Jotal Miles Jacks Adults Total MiTes Adults

Adults

Jacks

Average number of fish/mile observed in standard spawning index
Chinook Salmon

Year Miles

Table 5.
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‘The average peak fish/mile in 48 index streams was 16.8 adults and 3.0
jacks for a total of 19.8 coho/mile. The average peak count of adults was 2.5
times larger than in 1983 when record-low counts were recorded (Table 5).

Peak counts were 1argest'in the Astoria and Coos/Coquille districts (25-30
adults/mile), intermediate in the Lincoln District (17 adults/mile), and
smallest in the Siuslaw, Umpqua, and Tillamook districts (8-12 adults/mile).
Peak jack counts were largest in the Coos/Coquille District (7 jacks/mile) and
ranged from 1 to 3 jacks/mile in all other districts.

The trend in the average peak coho/mile has sharply declined in the

standard index streams since the mid 1960's (Figure 2).

Total escapement (AUC)

A sufficient number of surveys was conducted in 42 of the 48 index
streams (88%) to obtain estimates of the total coho salmon spawning in the
index area using the AUC technique. The estimated total escapement averaged
45 adults/mile and 5 jacks/mile in the 42 standard index streams (Table 6).
The estimates of totai spawners within each district generally paralleled peak
fish/mile indexes. Peak counts of adults accounted for 38% of the total

estimated escapement in the index streams.

Hatchery-influenced versus wild streams

The average estimated total escapement in 93 hatchery-influenced streams
was 43 adults and 5 jacks/mile compared to 37 adults and 3 jacks/mile in 28
streams containing predominately wild stocks. These estimates are based on a
total compilation of all standard and nonstandard surveys (excluding surveys

in tributaries of lakes) conducted during the 1984-85 spawning season.

-14-
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Nonstandard surveys comprised 59% or 1,093.1 miles of the 1,839.0 miles
surveyed for coho salmon. Al]l standard and nonstandard surveys for coho

salmon are summarized by fishery district in Appendix B.

Escapement into Tenmile lakes

Peak counts of 167 adults and 58 jacks were obtained in 4.8 miles of
streams surveyed at Tenmile lakes. Based on these counts and previous
population estimates from tag-recapture programs, the total escapemeht in 1984
was 5,000 adults and 3,000 jacks. The total return from the 1981 brood year

was only 6,500 coho salmon.

Chum Salmon

Tillamook Bay

Peak counts. Chum salmon have been irregularly counted in eight streams
since 1948 (Table 7). Seven index streams are currently used to assess the
condition of the stocks in the Miami, Kilchis, and Wilson rivers, The seven
index streams were surveyed 23 times totaling 13.7 miles. The average peak
count in the standard index streams was 350 chum/mile.

Average peak counts have widely fluctuated since 1948 (Figure 3). The
fluctuations since 1962 have primarily been in response to variable natural
survival rates following closure of the commercial Qill-net fishery in
Tillamook Bay in 1961.

Trap counts. A trap was installed in Coal Creek, Kilchis River, in 1977
to collect eggs from excess chum salmon for distribution to private
hatcheries. The trap was operated by ODFW hatchery personnel and funded by
private hatchery operators with the stipulation that private interests retain

90% of the eggs and replant 10% as smolts in Coal Creek. In addition, a

-16-




Table 7. Peak counts of chum salmon in Tillamook Bay tributaries, 1948-84.

Miam1. River Ktichis River Wilson River Tillamook River
Main Moss Prouty Main Coal Clear LittTe North Main @
Year Stem Cr. Cr. Stem Cr. Cr. Fork Stem
1948 -~ 450 - - - 454 209 --
49 -- 361 - -- -- 1,347 419 -
1950 -- 256 - - - 420 142 -
51 -- 193 -— —~— - 699 712 -
52 - 29 - -—- - 487 182 --
53 -- 330 - - - 780 104 -~
54 - 73 - - - 906 381 -~
55 - 14 - - - 201 97 -~
56 - 10 - - - 102 194 --
57 - 54 - - - 351 172 -~
58 - 34 - -— - 331 153 --
59 - 7 - - - 87 152 -—
1960 102 0 17 65 104 2 20 4
61 b 136 6 4 76 154 13 27 39
62 571 86 0 220 1,142 6 - 25 61
63 302 39 3 165 802 5 109 62
64 323 18 178 65 870 18 13 16
65 104 0 2 30 404 0 61 18
66 194 50 3 61 1,002 12 87 74
67 173 31 15 18 430 3 25 41
68 151 9 42 37 413 0 107 11
69 214 4 0 34 812 1 50 15
1970 135 183 33 85 1,383 23 64 27
71 102 73 62 105 889 2 94 13
72 235 13 70 271 1,358 0 127 83
73 371 333 119 325 1,662 3 474 68
74 416 111 136 1,266 813 85 373 63
75 349 173 85 797 1,328 22 310 66
76 148 19 0 397 313 2 214 45
77 182 - - 284 916 ¢ -~ 124 122
78 857 - - 985 300d  -- 326 182
79 27 - 5 52 57 - 82 14
1980 13 4 3 - - 75 724 43
81 6 - - - - - 182 -~
82 149 191 221 231 475 532 825 -~
83 189 107 14 - 425 102 595 --
84 94 112 70 324 351 70 484 -
Miles 0.6 0.6 0.5 1.0 0.5 0.6 0.5 0.8

Aonstandard survey unit.

Commercial gill-net fisheries for chum salmon closed after the 1961 season.
CTrap constructed 0.5 mile above the mouth washed out on 25 November 1977.
The estimated total run was 916 chum salmon (Sams 1980).

dSurvey area shortened from 0.8 mile to 0.5 mile below the Coal Creek Trap
since 1978.
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predetermined number of adults was released upstfeam to spawn. The trap was
placed in the standard spawning fish survey unit about 0.5 mile above the
mouth. As a result, the survey unit was shortened from 0.8 mile to 0.5 mile.
Trap recofds have been maintained by hatchery personnel since 1977 (Table 8).
In 1984, 824 chum salmon were trapped in Coal Creek between 8 November and 10
December. Approximately 390,000 eggs were collected from 156 females taken in
the trap.

The sex ratio of chum salmon handled at the Coal Creek trap was 48%
females and 52% males. The average sex ratio in previous years (1977-83) -
contained a slightly smaller proportion of females (44% females and 56%
males).

The trap was closed after the egg take in 1984. No further egg takes are

planned at the trap site.

Table 8. Coal Creek, Kilchis River, chum salmon trapping records, 1977-84.

Released above Spawned ¢ Buried Total
Year Males Females  Males Females Males Females trapped
1977 b 209 176 82 52 0 0 519
78 745 379 254 368 0 0 1,746
79 241 126 0 0 0 0 367
1980 365 209 -- 53 38 0 665
81 272 224 -- 109 0 0 605
82 958 334 3 366 0 0 1,661
83 575 272 15 300 34 0 1,196
84 430 238 -- 156 ~ 0 0 824

AMale chum used for spawming are usually released above the trap.
bTrap washed out 25 November 1977. Total chum salmon run estimated at 916 in
Coal Creek (Sams 1980). :

Nestucca River

Chum salmon have been counted in Clear Creek, Nestucca River, since 1950
(Table 9). The annual surveys provide a useful indicator of the long-term

trend of chum salmon in the Nestucca River.
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Table 9. Peak counts of chum salmon in Clear Creek, Nestucca River, 1950-84.

Peak Peak
Year count @ Year count
1950 56 1970 53
51 73 71 45
52 43 72 49
53 5 73 109
54 178 74 214
55 35 . 75 34
56 13 76 72
57 88 77 116
58 165 78 295
59 36 79 18
1960 6 1980 87
61 57 81 9
62 156 82 b 45
63 196 83 b 49
64 40 84 b 93
65 35
66 89
67 72
68 80
69 35

ASurveyed 0.;9 mile.
bLandowner denied access to lower 0.2 mile of the survey and 0.2 mile was
added to the upper end.

In 1984, the index area was surveyed 14 times totaling 11.2 miles. The
.peak count was 93 chum salmon (116 fish/mile) on 11 November 1984. A
Tandowner has denied access to the lower 0.2 mile of the index area since 1982
where a large proportion of chum salmon spawned in previous years. Therefore,
peak counts since 1982 are probably smaller relative to counts made in earlier
years., |

Peak counts of chum salmon have shown wide fluctuations since 1950
(Figure 4). A 4-year cycle of dominance has generally occurred since 1954
corresponding to the dominant 4-year-old spawners prevalent in Oregon chum
salmon stocks. Large numbers of spawners have generally produced large

returns while small numbers of spawners have generally resulted in poor
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returns 4 years later. Nestucca chum salmon have primarily fluctuated from
natural mortality factors alone since commercial gill-net fisheries were

closed after March 1927 (Cleaver 1951).

Hatchery Coho Salmon Strays

Coded-wire tag recoveries

Three CWT-marked strays from Oregon Aqua-Foods were recovered in the
Yaquina River in 1984 (Table 10). No tagged strays from Oregon Aqua-Foods or -
Anadromous were found in other coastal drainages.

Table 10, Tagged coho released in Yaquina Bay and ocean by Oregon Aqua-Foods

and in Coos Bay by Anadromous, Inc. and recovered at Oregon coastal sites in
1984.

Oregon Aqua-Foods Anadromous
Recovery site Yaquina Bay Ocean Coos Bay
Hatchery recoveries
Salmon River 4 7 0
Siletz River 0 1 0
Fall Creek (Alsea River) 1 3 0
Bandon (Coquille River) 0 0 1
Oregon Aqua-Foods 5,500 a -~ 1
Anadromous 1 - 1,300
Spawning fish surveys
Yaquina River
Beaver Creek 0 1 0
West Ollala Creek 0 1 0
Cook Creek 1 0 0

a 5,800 adipose-marked coho were examined, but tags were only recovered from
5,500.
The relatively large number of strays recovered at Salmon River Hatchery
- compared to other coastal hatcheries probably reflects differences in the
geographic positioning of the facilities rather than any measurable index of

straying at each site (Nicholas et al. 1982). Salmon River Hatchery is
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located on the main stem a short distance above tidewater, while Fall Creek

and Siletz hatcheries are located on tributaries much further upstream.

Distribution

Samplers collected 91 coho salmon scales in the Salmon River, 117 scales
in the Yaquina R%ver, and 300 scales in Coos Bay tributaries, An. additional
863 scales were sampled at Salmon River Hatchery (Table 11).

Scale samples collected in tributaries after 1 January 1985 were assumed to be
from wild coho based 06 the results of similar studies in 1980 (Nicholas et

al. 1982) and 1981 (Nicholas and Van Dyke 1982).

Table 11. Source of coho salmon scales collected in 1984-85,

AduTts
Dates Total Jacks Readable Unreadable
Rivers:
Salmon watershed 11/8 to 1/28 91 2 88 1
Yaquina watershed 11/5 to 12/31 87 0 75 12
1/1 to 1/31 30 1 29 0
Coos watershed 10/4 to 12/31 153 7 144 2
1/1 to 2/5 147 9 131 7
Hatcheries:
Salmon River 10/10 to 12/31 863 a 0 787 76

a Only coho salmon > 20" were sampled at hatcheries.

Scale analysis showed that hatchery and wild coho salmon were distributed
throughout the Yaquina Bay and Coos Bay systems (Table 12). Hatchery strays
were more frequently recovered than wild coho salmon in the lower Yaquina Bay
watershed. Most of the hatchery fish recoveries consisted of accelerated
smolt releases. In Coos Bay, wild coho salmon were more abundént than
hatchery fish. Hatchery fish were primarily recovered in tributaries emptying

into tidewater in Coos Bay.
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Table 12. Classification of coho salmon scales collected from the Yaquina and
Coos Bay watersheds by area, 1984.

Hatchery
Yeariin Accelerated Wild
Watershed area No. % No. 4 No. 92 Total
Yaquina Bay
I Tidewater 10 29.4 18 52.9 6 17.7 34
II Lower Big Elk & Yaquina 5 17.9 11 39.3 12 - 42.8 28
ITT Upper Yaquina 3 15.8 3 15.8 13 68.4 19
IV Upper Big Elk 2 8.7 6 26.1 15 65.2 23
Coos Bay |
I. Tidewater 18 42.9 0 0.0 24 57.1 42
IT' Millicoma River 8 7.3 0 0.0 101 92.7 - 109
IIT South Fork Coos River 11 8.9 0 0.0 113 91.1 124
Total Yaquina Bay 20 19.2 38 36.6 46 44,2 104
Total Coos Bay . 3738 13,5 0 0.0 238 86.5 275

a4 Pive fish (1.8%) were classified from Anadromous, Inc. The remaining 32
fish (11.7%) could not be classified with any certainty as either hatchery
or wild.

Salmon River Hatchery

Analysis of scale samples collected at Salmon River Hatchery indicated
that only about 3% were accelerated hatchery fish from OAF's Yaquina Bay
facility (Table 13). ‘Wild coho salmon composed 1.0% of the fish taken at
Salmon River Hatchery.

Table 13. Classification of coho salmon scales collected at Salmon River
Hatchery, 1984.

Hatéhery
Yearling Accelerated Wild
No. % No. % No. 4 Total
756 96.1 23 2.9 8 1.0 787
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Number of spawning adults

The area-under-the-curve estimates of the total spawning escapement of
adult coho salmon in stream surveys were used to provide rough estimates of
spawning stock sizes of hatchery and wild fish in the Yaquina and Coos Bay
watersheds.  The estimates are predicated on the fo]lowing assumptions: 1)
there are 156 miles of spawning habitat in Yaquina River and 268 miles in the
Coos Bay watershed (Beidlér and Nickelson 1980); (2) the spawning density in
the surveys was representative of the total spawning population; and (3) fish
counted in the survey areas were spawners rather than migrants to upstream
spawning sites. Beidler and Nickelson (1980) describe additional assumptions
pertaining to AUC estimates. The estimates derived from AUC data are likely
maximal since most violations of the assumptions tend to overestimate true
spawning stock sizes,

Yaquina Bay. An estimated 754 adult coho salmon spawned in 23.1 miles of
tributary streams in Yaquina River in 1984-85. Of these, 86% spawned prior to
1 January 1985. The total estimated number of spawners was 5,090. The
spawning stock was composed of 3,181 hatchery adults and 1,909 wild adults.
Therefore, the total adult spawning population in the Yaquina River consisted
of 62% hatchery fish and 38% from natural production. Most of the hatchery
fish (2,173) were strays from accelerated smolt releases while the remaining
fish presumably originated from presmolts liberated in 1982 that strayed
upstream (Jonasson 1983), strays from nearby streams, or returns from fish
liberated in the Yaquina River.

A total of 108,651 coho returned to Oregon Aqua-Foods in 1984. The

estimated straying rate from accelerated smolt releases was 2.0% in the
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Yaquina River. The straying rate of OAF coho was <1% in Salmon River based on
data summarized by Beidler (1985).

Coos Bay. An estimated 942 adult coho salmon spawned in 16.2 miles
surveyed in the Coos Bay'watershed in 1984-85. Approximately 63% spawned
prior to 1 January 1985. The total estimated number of spawning adults was
15,581. The spawning population contained 343 adults from Anadromous, 1,867
uncfassified adults, and 13,371 wild adults (86% wild fish). No strays from
accelerated smolt releases at Yaquina Bay were recovered in Coos Bay
tributaries. Possible sources of unclassified adults include (1) hatchery
strays from another river basin; (2) wild fish with atypical growth patterns;
(3) strays from Anadromous with atypical growth patterns, and (4) presmolts or
smolts released from STEP projects.

Anadromous reported 5,923 adult coho returned in 1984 from yearling smolt
releases at their Coos Bay facility. The percentage of wild adults at the
facility is unknown. However, assuming that few if any wild fish entered the
hatchery, the estimated straying rate was about 5.5% in the Coos Bay watershed
from scale sampling data. The straying rate is based on the assumption that

none of the unclassified adults originated from the Anadromous hatchery.

DISCUSSION
Spawning stocks of fall chinook and coho salmon were much larger in 1984
compared to 1983 when a combination of increased natural mortality from the
effects of E1 Nino and high exploitation rates by ocean fisheries decimated
the stocks (McGie 1984). The increased escapement was largely the result of
unprecedented restrictions placed on the harvest of coho in the ocean and

reduced fishing effort for chinook salmon in the northern fisheries (S.E.
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Alaska, British Columbia, and Washington). Chum salmon escapement in 1984 was
slightly below 1983, but still healthy compared to stock sizes in the period
1955-70.

The averége peak count of adult fall chinook was the largest recorded
since surveys began in 1950, exceeding the previous record-high count of 8l1.5
adults/mile set in 1979 by 7 fish/mile. The count of jacks rose from 2.5
jacks/mile in 1983 to 8.0 jacks/mile in 1984. This may indicate an improved
survival rate for 1982-brood fall chinook salmon.

The average peak count of 16.5 adult coho/mile in 1984 was a marked
improvement over the 6.7 adults/mile recorded in 1983. However,‘the actual
strength of the escapement was more accurately reflected in the average total
count of spawners derived from AUC data. In this comparison, the average
index count in standard surveys increased from 14 adults/mile in 1983 to 45
adults/mile in 1984, The difference between index counts in 1984 was
primarily the result of the protracted spawning period due to a drought in
early January and strong complement of wild fish that delayed spawning until
late January and early February. Most peak counts occurred in late November
and December. This serves as a good example of why peak couﬁts may not be
consistently proportional to the total run size (Beidler and Nickelson 1980).

The overall average total count in standard and nonstandard surveys
combined was 42 adults/mile. This is equivalent to an optimum escapement
objective of 200,000 adults in the Coho Salmon Management Plan (ODFW 1982).
However, the escapement goal was primarily achieved as a result of severe
restrictions imposed on ocean sport and commercial troll fisheries rather than

a reflection of increased natural production by Oregon coastal stocks.
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Stray coho salmon from private hatcheries and returns from offstation
presmolt and smolt releases probably influenced the peak counts and estimates
of total spawner densities in certain watersheds where index streams are
situated. The degree of influence by hatchery fish is unknown which hampers
any straightforward analysis of natural production in coastal rivers. Stray
§pawners from private hatcheries generally overlap the spatial and temporal
distribution of wild fish in the Yaquina River (Nicholas et al. 1982; Nicholas
and Van Dyke 1982). The average total spawning density in hatchery-influenced
streams was 16% larger than the average obtained in streams believed to be
restricted to wild spawners. This suggests the escapement of wild stocks was
somewhat smaller than indicated by the coastal average count of 42 adults/mile
when the strata are combined. Other nonrelated factors may have biased the
results; i.e., streams classed as hatchery influenced are possibly more
productive than streams classed as containing wild stock alone.

The chum salmon run at Tillamook Bay was 19% smaller than in 1983. The
number of chum salmon trapped in Coal Creek, Kilchis River, also declined in
1984 compared to the number trapped in 1983. No scale samples were co]]ecte&
in 1984 which precludes any analysis of the relative strength of the three -
primary age classes (ages 3-5) that normally spawn in Tillamook Bay
tributaries. The decline in the spawning population follows the loss of the
dominant brood year in 1978 and poor recruitment from the 1979 and 1980 brood
years (McGie 1984).

The percentage of OAF strays at Salmon River Hatchery dramatically
declined from 54.7% in 1983 to only 2.9% in 1984. The small number of strays

is attributed to a combination of reduced straying rates and returns of OAF
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fish and increased returns of Salmon River Hatchery fish. In 1983, the adult
return to Saimon River Hatchery was 535 compared to 1,870 in 1984 while the
number of OAF strays declined from 293 to 54 (Beidler 1985);

Hatchery coho comprised 62% of the spawning stock in Yaquina River in
1984. The majority of the hatchery fish (2,173 adults) originated from
accelerated smolt releases by Oregon Aqua-Foods. The estimated straying rate
was 2.0% from the accelerated group of adults returning to Yaquina Bay. The
percentage of wild fish spawning in Yaquina River has varied from 13% to 38%
since 1981 (Table 14). The increased proportion of wild fish in 1984 was due
to a strong return of wild stocks and comparatively poor return of hatchery
fish to Oregon Aqua-Foods. The number of hatchery fish spawning in Yaquina
River has remained remarkably constant since 1981 after adjusting for the
effects of E1 Nino in 1983 (Table 14).

Table 14. Population estimates of hatchery and wild adult coho salmon in
Yaquina River, 1981-84.

Hatchery adults Wild adults
Year No. % No. % Total
1981 3,158 74 1,102 26 4,260
1982 3,380 78 959 22 4,339
19834 1,461 87 210 13 1,671
1984 3,181 62 1,909 38 5,090

a Estimates adjusted for a 58% mortality from the effects of EL Nino (PMFC
1984) would be 3,500 hatchery and 500 wild adults.

The estimated number of spawning coho in tributaries of Coos Bay

increased from 4,173 in 1983 to 15,581 in 1984. The percentage of wild fish
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in the population in 1984 (86%) was identical to that obtained in 1983 (McGie
1984). The straying rate by private hatchery fish returning to Anadromous
declined from about 30% in 1983 to 5.5% in 1984, although the estimates in
1983 were based on limited scale sampling and spaWning fish survey data (McGie
1984). A major difference between the pdpulation estimates in 1983 and 1984
is that 1,867 (12%) of the spawning fish were unclassified and may have
originated from hatchery or wild smolts with atypical growth patterns or some
combination of both stocks. For the purposes of this analysis, I assumed that
all unclassified fish originated from hatchery or STEP-related programs by
ODFW and were not atypical Anadromous strays. If the unclassified fish were
all assigned to Anadromous, the straying rate would increase from 5.5% to
27.2%. The true rate probably lies somewhere between the two extremes.

The possible long-term affects of hatchery fish strays on the wild
stocks are unknown; however, contemporary genetic theories suggest a potential
loss in the "productivity" of wild stocks may result if gene flow continually
occurs between hatchery and wild stocks. Puget Sound, Washington, stocks
comprise a large segment of the private hatchery production of coho salmon.
These stocks are being outcrossed with known lineage (marked) Oregon stocks
returning to the private hatcheries or with male gametes collected within
other ODFW programs. Outcrossing should help ease the potential genetic

effects of private hatchery fish strays on Oregon coastal stocks.
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~ Appendix A

Peak Counts of Fall Chinook Salmon in Standard and Nonstandard
Index Streams Stratified by Fishery District and River Basins

Explanation of Columns in Appendix Tables

No. Sur.--the number of individual surveys included in the strata.
Miles--miles surveyed in the strata.

Times Sur.--number of actual surveys made within the strata.

Total Miles-—cumulative total miles surveyed within the strata.

For multiple surveys, it is the sum of the individual surveys
times the frequency surveyed.

Peak Counts

1984 Peak--maximum combined live and dead salmon seen on a given survey.
Per Mile--peak count expressed as a fish/mile count.

Date--date of the survey when the peak count was observed.

1983 Peak-~-peak count obtained in the survey during the previous year.

Estimated Run Size (AUC)

Sur.--the number of surveys used for area-under-the curve (AUC estimates
within the strata.

Run Size-~-the total estimated number of salmon that spawned in a given
survey.

Per Mile--the total estimated number of fish/mile that spawned in a given
strata.

-33-




f
. [
|
e ez e i &)
L) £8/1T /31 1€ 153 1@ 4e/T /11 082 082 0°¢ 3 ¢*T T "33UD INCHNKH
413 (L} §*¢ [ (i) H W31S NIVH .
113 092 [ Y T YT TONINTINT A8IR0IVHE OR
e i ° 0 0- 0 Q3ONINTINT AYIHIIVH
(N 0 0° 0 SKINENS  OEVARVLS NON™
o T¢ 082 0°¢ £ gt T SA3IAUNS CrVONVLS
1 fee bt £ 8°7 T YINTY HWITVHIN
TE ove MY B | a4 T JONINTINT ASIHIIVH ON
. . 0* 0 0° 9 J3ININIINT AXIHOLVH
B ’ T T B T 0 o* 0 T e S G AIAMNS T 0aVONVLS TNONTTT
14 022 0°¢ § 0°T T SAINHNS CAVONV LS
) 1 §3 092 0t £ (R4 T IJIHISIO VI¥OISY ™™
kbt &hrh T ,bttt L3 X3 *hrd .tttl dhkdh Fhrd *h bk [ 2 2 8 4 whhh dhww E2 R E X dhdhhk whhad 1" kAt h
37Tk T2¥S ITATH IZTS ¥NS  AvIAL - SLv0 3TIW NvId  NV34d L v 3TIH Av3ad S3NIW NS S3ITIH 4nS SASAYNS
TW3Ad O ONMET M3 RN T T T Ee T TN T AG6T ERET T YRS YT U IVADLTTTSINI YT T T T TeQNT T T e e
(228X 8 X .t'tttlt't, .Qt'ttl.t'tt'ltll't“lt' I TEEXTEALETES ISR A REL & 8 32
B ARy e e R T nay e —_ -
282X 22X RIRE SRS AR RE LN J ttttwttl*tt,tttt?'t‘t'*tl*tttttttlt&tltt‘ttt.t'tt )
TTTTITTTon¥N T2 ISTN Ay as1vIIIes 1Qv3Q™INY ATV SINNDY 3VId
: ) "NOHIVS NOONTIHD
. . 10I¥1310 SITWAHSII wINGLSY "~ K o e T
..... ToToTmmm e T S LT RS RHAS TR RN T TORAR T TORITRY IS TS E S HhET e
» - s R v \.




SV HH

.—oumhvuo "SIIVIHSII vINOLSY

NS~ A 3A%N! n,oo.,,..:o1quﬂ..»mun SE-HRET

!
wn
o

I

" KL TANALIRL S T9  4e/T /T 0BZ 082 0°F £ t*T 3 2334 ONEHNH
it 082 9°F H (I H31S NIWH
Tt 062 0t £ [N JONINTINT AFIATIVA ON
0 0 0° 0 030N3NT14NT AVIHILVH
. 0° 0 0° ] SKIAUNS 0evORVIS NON™
TE 082 0°g £ p°t 1 SA3AANS O2VONYLS
{3 [H 0°t £ 'Y 1 YINTIWINWHAN
1T Uve T T AR SREN JONAMTINT KSIATTVH O
. N 0 0° 9" QIININTIRI AIHDLVH
T T 0 0 0 0 SAIAYNS DoVONVISTNON™
1L pg2 0°g £ 0T 1 SAINENS CAVONVIS
149 082 [ £ v IJI¥ISI0 VINVOISY
e etk .." \’$t' hkoddk hdh LR 2 2 L8212 thdh hhkhd ltwt * k& hhh Shhdk LR 22 21 kb hk Ak Ak 1" (A2 S22 )
ITIK B2ISIITH IZTS ¥NS  AV3IJ - 3100 ITIW Nv3Id  NV3d  ILv0  IVIW Av3Id  S3ITUMW NS SITIN aNnS SA3ANNS
T THad z::..-...zug eny T ncm..-.!!!l!{xun_ THEBT EREY T TTTTTTTYIETTHEE T .::..:xl-mur. LT T QT T T e e e
'!l‘."'# XIS Q'.t.@b'.'t"l"'!"#t'! AR ARr Akt wr bbbk vk dkh
T TSR TS LIy T T e s17nav
N L I X1 EZI NI RS2 222 R SR 't“"'t"t'!t’?"lttﬁttt'!'#'.'."#"ttt'ttt"' ’
TN AT RRY OITVATIRS T 1QVI0TINY IATY TINN0Y NVId
NOHIVS XOONIHD L




o;

T TREVHHNS  AIAYNE CINNOY 9TIHTLAV IS GG FRES T

R e e e e e e 1 o oo . e e o . . o
, : T we/22/0T1 6T 9 09  WE/EY/TT 072 4wy n°2 g e 3 %3340 vHVIVIN
: T T e o 61 _ 017 ¥y ] wi 7T TAVETONY WALS HMIVH T
T T 0 IININTINT XYIRIIVA ON
1 _ : T2 w2 g 4 1 03IN3NIALT ARIHILYH
. 0 0 0° 0 TSKIALNS OUVONVIS NON T
st 032 w2 9 ue 1 -SAIAUNS CUVONVIS
31 6§72 552 §TTTHITTTY REISEREENICET
T we/T 7tT 8 F T /- SA SR T HNNNN ) SENE L ) SENEL R A SR 4 YIRS WOOAVTIYY
L S 96 §°0% g Tt H31S NIVH
s 95 8°0F 9  e°FT % _ 3ON3INTINI AMIHOLVH ON
o ] 0° ] 035NINVIRY REITHOLIVH
o° 0 0° 6 SA3AUNS OXVONVLS NON
g 33 3} U LR TXIAYNS OSVONVIS
g 95 g0t 9 g1t ¥IAIY XOOWVIIIL
8 h9s9I/3T 62 22 09 M9/€ /3 £h2 46T 2°C 0 g 1 %33%3 SOXVKO3
: 2 _ the T°f  p— 1 FBOTHINOS ™
T T U IININTINT  ASIRILVH OR
: 92 . £92 2°€ v gt .3 CIININTVANT AXTHILYH
] - ) £52 AL TR TTUTTTTTSAANYNS QEVORYISTNON T
_ 0* 0. 0° 0 . SAZANNS CRVINVLS
vz £5% LA R 1 FIRTTASYAT
4 ] () SRR BN A SE FININTINT *¥IATTVA 0N
N £2 €2 93¢ 0T 2°T 2 Q3IININTINT A2IHOLVH
o e e e e £ SR 15 3 e R ey o e —
2 8 z°gt T 22 2 SA3ANNS GMVONVIS
, 2Y CER CRTS S| S R 191 91STT M0ORV1IIL
PR hhwh Whhd AR d ShN L2 2 1 *hkwh thkhkd whdh L2 X 21 * Wk ¥ YR Phdd kot h *hkbdd XA AE e A SRR 2]
371K 321 3TIW IZTIS NS NYId - 3IV0  3VIW wv3d  w¥3¢  3L¥0  3TIH dv3Id  SIVIM SA3ANNS
TTwad NN T¥3Id BN T REETT T TN TREET TUERET T T Y3 T 06T TIVLALT T e
"'.‘Q‘,“l . Q.’""ﬂ,".. ,. .‘..&"‘.‘"'Q""""".'. (222 ISR X ISR SRS A AR ]
R e T T s AL iih A il LA I ‘ . . -
‘t""?t't‘tt*.‘.'#hﬁl.". .'i.’l"""#"t'#b"#,‘1““.".‘!!"tt"#ﬁ’?"“.tt
T AN ST E R T 03 VATIS T TTT(UVI0TING IAT T SINNDI NI
CMOWIVS XOONIND
T L OTMLSIO SITAIMSIE NOOWYIIIL T - : -




e O USRSV DS OUNGE NSO PP USRS ST RPN 4 4

T ] SKIRENS UIORTIS RON— "

: : ; a4 L}
. . : , 2 : ss 08 'l [ S ¢ . SAIAUNS CYVONVLS ]
I T T s e T T 68 e d g [ S WIAIY VIS
T ) - AR 4 SEECT- V1A & 2N ) SR A { CT IS V1 B At 5 4 S -3 S A A 4 T8TIVY Y (¥3H0V TRIITOTINVEY *
. ng/08/0%T § £ 4gs/0E/0% §6  £F 2°7 b 9° g “M3349 SI W3S
"G7we707 9 T WG/me/0t €F 6% g’ T - T % 53337 T 9T6 L
: '] 1] URE T nt g2 ¢ X330 NI13I o
([} 611 191 144 L S § IININTVANT AYIHOLYH OM )
g 0g 62 1 LA y JIIRINTINT " KEIHDLVH oy
9 113 G* 3 6° T SA3AENS OMVQNVLS NON -
g) , TIT 7 ') SN SRRP A0 S SXINANS GEvURYIS
-9 UL w02 4T @°2 ¢ : YINTY VNINDYA  .7)
L YA s 62  WR/9T/IT 6E L% 2*L ] 2t 1 N33YD 3NIHSNNS
. ’ : £ 6% el 9 P T AVE ONY HITS NHIVH u )
[ (33 A ) ] - Jhd SR ¢ FININTINT AGINTLVHON
0 8 0 0 039HINT4LT AUIHOLYH
[ (1 [ 1] SKIREANEORVORKTISTNON
£ 68 22 9 2t 1 SA3ANNS ONVONVLS
) £ 6t Ay 3 A AR { SINIT IS ¢
. U 1] ' T4 Y44 (43 < b 9 4 14 AFdas) 1NUEL
wg/n2/01 2 € ng/RT /0T 2% £9 0°e U] 0*z 1 NOHIVS 371117 Ol 3I%Ivdd
RY782707°5 1 HR7YT70TEN TI9 50T 1 YT T NIAFYTYIHINYG TOL KYIASIVA
wQ /%2707 € $ ne/537 /11 1€ 29 0°9 £ 92 1 (£-¥3N2T) %33¥D wv3e
. : Z % % 162 5T 21'9 # AVE OHV RILSHIVH
|| U T U IURANTINT XGIRTTIVH OR
2 og 6'92 9T 6°'L & O3ININTINT A¥IHOLVH
[ ] 39 (44 74 Y [ 541 |4 SAINUNS QUVORVISTRON
- 0* 0 0 0 SAIAYNS VY ONVLS
2 It FAd 1 1) SIS B ] G3INTE WORIVS t
. i
4 35 B B 5¢ v &Y ¢ JONINTINT AT3IRTIVA O i
. 2 st g8 62 9°0T 6 039N3NTIRY ANIHOLVH
g 68 DeEETEYTTUeTTH SKINENS QIVONVIS RON—  ~
9 9l 6°£: 62 6°'¢ ¢ SAIAYNS CUVONVYLS
] EH 3 - T < A & S - TOIYISTGRIOORIT
whhd ddddk *hdd WA 1ﬁ$ L X X2 ) I 2 23 XIS SR X X3 L2 8 2] *hE R (22X 2K X 22 J L2 2 XX [RZX SR R X X2 B2 2 X222 2
3714 3ZIS  VTW AZTS YNS Nv3Id 51v0 3IVIH wv3d AvVId  3LvO@  3TIH NvI¢ SIVIW NS S3ITIK HNS SA3AYNS
) TTT WIS TNAY T HAd NNy TeE6Y W3 REHT T ERET T T TTTTTTTTTNAY UGB T T IVAOL T SINT LT T eON T T T -
YT RZ2 2 & X1 (X2 222X 8% ] . 1‘50“"1."0"1"00’.10 I ZEITERIZZEREZCE SRR R 2 1 W
$N9C —sLMn3v” = sHove : - srInny - 7 '
. ttﬁ".tﬁﬁbt‘%tttt.tlﬁttl. Qttﬁﬁk.&ﬁ‘ﬁ#t’tﬁtttitttﬁﬁt‘tt‘l‘.l AEANARATR R TAAN bR
OVIU UNV IR SINNOY AVId
HOKIYS AHOONIHD

P T o1y ST0T SITNINSTH NV0INT =" l,...l!...v.....,.i.i-i.i.1..1&«1.......i.!,..:i-.lis!i

~ XNVHANS T INENE OINCTI ST INRTIS FE=RIET




- e+ o nrean + e St s o= e ha waai s @ At me b o a L a4 e e o et S e N, U R ct e e e e e e i
o

FIIYI NIOE
SYIAT¥ IAIS

o O
o
-
-4
vt 4

0 he/5 /3T ¢ H [ he/5 /711 85 (45 Tt
2 59 n°e

] AOHIANTINT A23IFDLVH ON

-\

=l Q cl 3
€g 0°8 §ETT GIININVIRI "RRIAOAVH ™

ek Fe A

3114 3218

M3 TNNE

A4 X222l

SNoVL -

SNy
I 22 RXI RN .OQQQQE [TXE XA LR X4 R R 2 2R 222222222223 X S 2 AR RREE AR SEEZIR SRR K2

T T LY ST CILVATISI T A0V3TTINY 3NN SIRADY TNV IS

*hhk KRR

ININ 3218

W34 NNY

L2 R L2 R AN

PR RAE SRE SRD -t

YT T wERS KRR RRAR TIX SRRk FEAE REARE  RRKRE AR RAE ek [XX2ILX;

¥AE  NV3d . ALVO 3N XNV3d  AV3Id 3ive 31IH Av3d SI3TIH ¥NS  S3VIw ¥OS SAIANUNS

e REET T g RGBT ERET T SR RGBT LD S BRI QN e e e e
S R N L L e Rl

eove T sinov : T

 NOHIVS x2ONIHD
LOTNLSTO ST INOLA" NTOINL T~ e e

::a;i»xqrz:miwumm:micénouﬁeqmﬂziqmmlwﬂﬂduw« o




0 "g/92/01 & ¢ P2 4w8/32/0% 62T €01  4°2 g g e N33¥D AV
. () 62T ve T g Y AITETDIVIT
| : : LA Jﬁ\«M\c«.m« ch oY V' 7ATYAYER )] nn A | ¥ 9 v AI0OT HITON
: €T 1 49 ] 9° T NM0 4 HINON
0 HB/0E/0T 4. 4 s 0g/e /77 BE  BE 0°6 6 0°T 1 A33¥D ONOWS33
‘ 7 113 (R (3 [ S 4 TAYE QHY HALSTHIVA
3 77 7 | A AU TIMAMEANT XS IROIVE O
0° 0 g . @ 032N3INTIINT AEIHILVH
........ - [ 99 hgy ZYTTEA Y T T T T T TSR 3ANNS C0WYONYESTRONT
) 627 n*2 £ 2 1 cAJAYNS CHVONVLS
: [ . F4] [ RPA 0¢ L34 € YIATE AVISNIS
5 r{ VI AN A IIPINTEANT KEIRIIVA OR :
i . o 03DNIANTINT ALIHOLVH .

ST SAIAENS OEYONYISTNOR T
SA3INYNS GYVONVYLIS :
B : LOTHLISIO MYVISNIS )

621
144

e
Nl.u m . N.l.i...

©
. 0
e e e g gy 5o
Y
¢

XX

-
omnNo g

X

i

-

L

-l

1
Mot OO M)

i

WNEE® Rkt SR hE SEdW Skd kWA Whhh o FRPk Rk E Ak Ak *wtw SRR KPRN RREAE AR EPR AFARIE vhE TRk EAER
3In 32IS . I7IW IZIS NNS AV "Alva 3714 XV3d Nv3id 31ve 31IH ANv3dg S3IH ¥NS  S3TIH NS SAIAENS
“w3d D NOF B3¢ T MAY TTUTTRRETTTT T RE wgETEQET T -~ ¥3d ~ @6 T TAVIDL TSIRILT T COM e e e . R
ChRARE R R SREPIRE RS T ARRAR AR SN R R RF R R RS FAANAE AR AR AR R AR R AN AR AR AN B

TUSNOYMT T SLANQY T T AT T T T NIV e i sEangvTTT e
FRRNRRE RN SR N R RA IR SRR AR N R R T R S L R Rl Bl bt bdbeinbictobobaticbaviiobatiotuiaiuiiofoldidiniobd

gV ITTE ANV TLST T0Y30 IRV IATITSINNOI HVIA -

. ~ NOWYS NOONIHD o
e yoTNISTO YIRINATA R§ASATS o e o S :

CARYHHAS TAIABNS TANNOY Y TONINKYSS EgSsYyeeT T T o T e e T s oo




T s e 52 70 1 ) - St Samnn et - (/11 ) 2L B-L peT T2 0Ty =T NN0S CHINDS T T
" ng/6%/1T @ ° €h - nE/6T/TV 5 nh n2 3 e ¥ (¥3K0T) X33¥D NOWIVS b
i L2 [R] TYq g 7T Z »au 3 HINOS ’ i
. s | S e S T xn;«(!tvtxxl.ynto\.«n\cﬂxad14:W e m— i):m\.«n\adymh ziﬁm m' Ov m.. .ﬂ e -11!.&0& \WJGDHr ,,,,,,,,, u .
0T 9y 5° 4 5° T #404 31001IH . i,
T ©8/18/ 07 27 27 l he/TE /0T 96 96 0°1 23 0°T T (¥3407) A0S 1SV3 o
23 L1 iR 4 v 'Y ¥ wIc3 15V3
wg/79T/7T 1 ¢ he/3T/71 61 5% (iR 4 T 0¥ § 0 ¥353YD 36ATIR !
o T 6% 0°% 1 0°3 1 04 HI¥ON .
A J
] ' 19 6°S l g£° " JONINTIINT AYIHILVH ON
13 [ (1 4 K (/I S 4 OINIHTINT ATIHITIVH
5 9 13 §*h [ 5°% 4 SAIAENS O¥VOKNYLS NON
¢ 55 LA 3 8 ¥ SAIANYNS T OEVONVIS
9 (11 6°9 ) £ ] d3nI¥ 31711nD0D
_ #Q/IE/0T 6 - 8 %9/3/01 o1 9T 0°2 < 0°*T 1 ¥ d3AIY SHVITIIM .
) we/iE/7C% 1 z wg/35/0% Ge 62 ¢ ] [ b ¢ & A903 RINDS
o : , 9 - 42 0°h 4 0°2 2 ¥N04 HLINOS a.u :
<t
0 49/ /1% 2 T 6 hg/6 /11 2 T s*1 £ 5* T X464 LS3M Vo
é 2 [3A1 £ [ T YINTSVHOOITVIIW 5
[N 0 o 0 JOMINTANT AFIROIVH ON
5 6T §°¢ L 6°2 £ C39N3NTINT AU3HIOLVH i
] e 0% 0 ¢ 2 CXINNS OEVORVIS NONT
t4 2 (404 Iy s T SA3AYNS GEVONVLS L
. [4 (11 51 z €ve £ WIATES00T H
[ 79 "% /A Y 9 SONINTIRT KEIRJIVH ON :
. R o - o7 5°9 ] 5t * 23ININTIHT A IHOLVH T
e e i o 2 e g S cog 6 g g G KIRYNS - OVONYLS NON™™ .
] _ _ 6¢ 6'¢ 9 £°T 2 SA3IAYNS O¥VONVLS
9 24 WY [ ] g 1ATHYSY O INIING0A75000
etk d Thhwh hehk hhow nll ,lttt ' X2 ! whhd AW R t.t.tt AR R dhbhh Rhhw 1222 %4 hhke bk Ahhkhkh Ak 'S 232 21
371 321S  37IW 3ZIS NS Mv3d - 3190 3714 XV3d  Nv3I4  3iv0 371K ¥v3d S3Ik NS  SIVIK =NS SA3AYNS
R e e T VH s T3 L T3 A - F AEET AVID L S UT A o QR =T e e e
IZTEEIEE X 2R X2 E X} .kttt‘ittblt’lt'ttt'."tl lltﬂ:t'l‘tt#’lb'tlbtttt
e A S T Y i e R TR T e e .
Qttﬂt'ti';}t‘,tﬂ‘tt’lt‘ttt ’t‘ttQt.t.tillt‘t‘t"tllt'tt'tttttt“.llt'ltttlt
B & i) e Y A S S TUNE PR ERS R : ) MVIOTIRV INTIT SINOT Hvd3
NOHTYS XOONIHD
: A 19T¥1SI0 $AT¥INSTI 311INBOS/S000 ™ T o rr e e T T eI
R T e S S T R YHANE ASAEN ST ONNOS I TORT RV ER SREET : o b




Appendix B

Peak Counts and Estimated Spawning Density of Coho Salmon in Standard
and Nonstandard Index Streams Stratified by Fishery District and River
Basins

Explanation of Columns in Appendix Tables

No. Sur.--the number of individual surveys included in the strata.
Miles--miles surveyed in the strata.
Time Sur.--number of actual surveys made within the strata.
Total Miles--cumulative total miles surveyed within the strata.
For multiple surveys, it is the sum of the individual surveys
times the frequency surveyed.
Peak Counts
1984 Peak--maximum combined live and dead salmon seen on a given survey,
Per Mile--peak count expressed as a fish/mile count.
Date--date of the survey when the peak count was observed.

1983 Peak--peak count obtained in the survey during the previous year.

Estimated Run Size (AUC)

Sur.--the number of surveys used for area-under-the curve (AUC) estimates
within the strata.

Run Size--the total estimated number of salmon that spawned in a given
survey.

Per Mile--the total estimated number of fish/mile that spawned in a given
strata.

-4]1-
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APPENDIX C

Peak Counts of Chum Salmon in Standard and Nonstandard Index Streams
Stratified by Fishery District and River Basins

Explanation of Co]umns in Appendix Tables

No. Sur.--the number of individual surveys included in the strata.
Miles--miles surveyed in the strata.
Times Sur.--number of actual surveys made within the strata.
Total Miles--cumulative total miles surveyed within the strata.
For multiple surveys, it is the sum of the individual surveys
times the frequency surveyed.
Peak Counts
1984 Peak--maximum combined live and dead salmon seen on a given survey.
Per Mile--peak count expressed as a fish/mile count.
Date--date of the survey when the peak count was observed.

1983 Peak--peak count obtained in the survey during the previous year.

Estimated Run Size (AUC)

Sur.--the number of surveys used for area-under-the curve (AUC) estimates
within the strata.

Run Size--the total est1mated number of salmon that spawned in a given
survey.

Per Mile--the total estimated number of fish/mile that spawned in a given
strata.
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