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ABSTRACT

The Miles Lake sonar project began in 1978 to assess annual salmon escapement into the
Copper River. The study conducted during 1992 used side scanning sonar equipment
deployed on the north and south banks of the Copper River. Counting sites were located
near the outlet of Miles Lake approximately 53 km upstream from the commercial fishing
district. Escapement estimates for sockeye salmon (Oncorhynchus nerka) were 601,952 in
1992. Use of riverine sonar units capable of dividing the sonar beam into 16 monitoring
sectors, each with adjustable hit criteria for targets, improved the accuracy of escapement
estimates and allowed observations of salmon distribution across the counting transect to
be obtained.

KEY WORDS: Copper River, hydroacoustics, migration, Miles Lake, Oncorhynchus
nerka, Pacific salmon, riverine sonar, sockeye salmon, side scanning
sonar, spawning escapement enumeration



INTRODUCTION

The Copper River drainage (Figure 1) has supported a commercial fishery since the early
1890’s and a subsistence life style for the residents of this drainage for many years before
that. Five species of Pacific salmon spawn in the Copper River. The most abundant species
is sockeye salmon which makes up 92 percent of the total run. Coho salmon (O. kisutch)
comprise approximately five percent and chinook salmon (O. tshawytscha) make up about
three percent of the total run. Populations of pink (O. gorbuscha) and chum (O. keta)
salmon are not abundant.

There are three major sockeye salmon spawning components in the Copper River system.
The most abundant component, referred to as upper Copper River stocks, spawn in Copper
River tributaries above Miles Lake. The second component, derived from upper Copper
River stocks, is an artificially propagated Gulkana River hatchery stock. The hatchery,
which has operated since the early 1970’s, produces approximately 225,000 returning adult
sockeye salmon. The third component, referred to as lower delta stocks, spawn in systems
below the Chugach Mountains, between Eyak Lake and Katalla River.

Management of Copper River salmon resources is difficult due to several factors. The
Copper River is a cold turbid system draining extensive glaciers originating in the Alaska,
Chugach, Wrangell, and St. Elias mountain ranges. Enumerating the escapement within this
drainage has been difficult since the main stem Copper River is too turbid to allow visual
counting of salmon. While it is possible to survey clear tributary streams, sockeye and
chinook salmon reach these months after they have passed through the commercial fishery.
Such surveys have little value for inseason management decisions and make it impossible
to ensure that minimum escapement levels are achieved. However, post season escapement
estimates do provide data to forecast subsequent runs and to establish escapement goals.

Inseason escapement estimates first became possible in 1978, with the deployment of a
single side scanning sonar salmon counter on the south bank of the Copper River at the
outlet of Miles Lake (Mile 49 of the Copper River Highway) approximately 53 km upstream
from the commercial fishing zone. In 1979 an additional side scanning unit was installed
on the north bank of the river. Information from this project has been used for real time
management of both the commercial and personal use fisheries. The Copper River
management plan, SAAC 29.360, specifies minimum escapement goals which are based on
data obtained from this sonar project (ADF&G 1991). Emergency order regulation of the
multi-million dollar commercial fishery as well as subsistence, personal use, and sport
fisheries is based on escapement information collected at the Miles Lake sonar site.



METHODS

Methods used were consistent with those described by Morstad (1992).

Calibration’s

Each year, frequent adjustments of substrates and transducers have been required on both
river banks because of large fluctuations in river level, wave action caused by strong winds,
and periods of heavy ice passage. During 1992, the south bank unit was calibrated every
three hours for 30 minutes or until 100 fish were counted. The north bank sonar was
calibrated every four hours for 30 minutes or until 100 fish were counted (Morstad 1992).

Species Apportionment

Due to similar run timing of chinook and sockeye salmon during May and early June, and
since 95 percent of salmon migrating up the Copper River are sockeye, no species
apportionment information is collected at the site. Test fishing programs were attempted
from 1985 through 1987, but limited locations and small catches demonstrated that test
fishing was not practical at Miles Lake (Morstad 1992).

RESULTS and DISCUSSION

Escapement Enumeration

In 1992, the sonar project operated from 26 May to 31 July. Estimated escapement during
that time period was 601,952 salmon, 15 percent above the escapement goal (Table 1).
Actual daily escapements were below anticipated daily escapements until 6 June, when daily
escapement surged from 9,000 to over 14,500 salmon (Figure 3). However, actual
cumulative escapement remained below the anticipated level until 15 June. After that date,
actual escapement surpassed and remained above anticipated levels for the remainder of
the season. Water level was below average until 13 June (Table 2).
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Table 1. Daily sockeye salmon escapement estimates at the Miles Lake sonar, 1992.

Estimate Escapement
Water  North South Objective Anticipated
Date Level*  Bank Bank Daily Cumulative Daily Cumulative 0600  Daily
22-May  39.62 0 0 0 29% 10,382
23-May  39.68 0 0 0 4561 14,943

24—May 0 0 0 6913 21,856 0

26-May  40.10 0 0 0 7025 35912 0
27-May 4030 210 1016 1226 1226 8905 44817 0
28-May 4055 328 1103 1431 2657 10092 54909 307 1228
29-May 4073 380 1982 2362 5019 7384 62293 399 1,59

30-May 4094 548 5,188 5,736 10,755 8,745 71,038 1,221 4,884

0-Jun 4113 177 6,180

02—-Jun 4122 260

11,049 93,12
11,578 104,704
116,262

06—Jun  41.52 189 14363 14,552 76,518 11,769 154,022 3317 13,268
07-Jun 4138 147 16,587 16,734 93252 11,83 165858 3237 12948
08-Jun  41.53 122 17,607 17,129 110981 12,741 178,599 3,802 15208
131,700 190,367

11-Jun 4191
12-Jun 4217

173721 10890 212,378 4461 17844
187817 10340 222718 3701 14804
206,074 231,720

278,910 265,397

17-Jun 157

18—-Jun 290

21-Jun 4258 - 216- 16666 16882 342489 6407 291,768 3736 14944
22-Jun- 4291 130 9,322 9452 351941 6,517 298285 2,325 9,300
23-Jun 4299 81 7,153 7234 359,175 6,702 304,987 1,803 1212
24-Jun 4290 9 6,220 6,319 365494 6,746 311,733 1,141 4,564

26=Jun . 379,349 324835
27-Jun 331,498
338,545

—Continued—



Table 1. (page2 of2).

Estimate Escapement
North South Objective Anticipated
_ Date Bank Bank Daily Cumulative Daily Cumulative 0700  Daily

01-Jul 4328 152 6,968 7,120 417493 5872 356,895 1,657 6,628
02-Jul  43.61 217 5,374 5,591 423,084 5738 362,633 1,740 6,960
03-Jul  44.15 222 4,419 4,641 427725 5412 368,045 1,177 4,708
04-Jul 4435 127 5,286 5413 433138 6,113 374158 884 3,536

444,549
451,910
457,668

385,105 829 3,316
390,216 1,230
395,783

487,124 413,576
495,083 6,011 419,587 1,941 7,164
501,824 5466 425,053 1,548 6,192
510,398 431,295

527,052
533,770
542,571

444,755
451,472
458,302

26-Jul

27-Jul 2,563 498,208 891
28—-Jul 2490 500,698 618
29-Jul 502,815 1,120

504,679

Total 16,088 585864 601,952

a Meters above mean sea level.
b Went to permanent substrate.

¢ North bank pulled and all counts after July 19 are interpolated. North bank counts are derived
from the average percent of North versus south bank counts of 3.9 percent.



Table 2. Water levels at Miles Lake, elevation In meters above sea level, Miles Lake sonar, Copper River, 1882 - 1992.

Elevation Above Sea Level

1982 -1992
Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Average

16-May 40.04 40.04
17-May 39.09 40.01 39.55
18-May 39.18  39.10 40.01 39.43
18- May 39.31 39.65 39.70  40.06 39.53
21-May 39.08 38.95 39.10  39.65 40.02 4079  39.42 39.57
22 -May 39.31 39.19 3914 39.65  40.14 4092 3952  39.62 39.69
23-May 39.45 39.29  39.21  39.60 4023  40.81  389.70  39.68 39.75
26-May 39.36  39.61 30.46 . . 40.17  40.48  40.33  40.10 39.84
27 - May 39.37  39.71 39.54 . . 4027 4058  40.41  40.30 39.93
28 -May 39.39 3975 40.28  39.60 . . 4042 4077 4051  40.55 40.05
29-May 39.38  39.61  40.34  38.77 ) ) 4060 4100 4055  40.73 40.13
01-Jun 39.84 3946 4003  39.97 4182  41.00 4051  41.13 40.37
02-Jun 4003  40.64 3942  39.90  39.96 41.87 4203  40.42 4122 40.51
03-Jun 4031  41.00 3939  39.88  30.97 4170 42,48  40.32  41.34 40.60

39.85 39.90 42.26 40.31 41.50 40.66

04 -Jun

06-Jun  40.83  40.89 39.75 4044 3098 4043  40.35  42.11 4267  40.42  41.52 40.85
07-Jun 4071  40.82  40.04 40.36  40.19  40.73  40.61  42.06  42.81  40.47 4138  40.93

08-Jun 40.69 40.82 40.34 40.11 40.43 40.88 40.82 42.00 42,98 40.55 41.53 41.01
09-Jun 40,85 40.36 40.03 40.46 40.69 41.15 41.89 42.96 40.60 41,62 41.06
11-Jun 40.82 40.43 40.01 40.24 40.54 41.80 41.80 42,63 40.71 41.91 41.09
12-dun 40.84 40.56 40.01 40.13 40.38 42.00 41.65 42.47 40.87 42.17 41.11
13-Jdun 40.81 40.68 40.11 40.22 40.34 42.19 41,73 42.44 41.06 42.48 41.21
14-Jun 40.67 40.84 40.13 40.33 40.37 42.36 41.78 42,61 41.31 42.74 41.31

16-Jun 40.60 41.07 40.13 41.05 40.36 42.64 42.13 42.58 41.77 43.01 41.53
17-Jun 41.06 40.75 41.05 40.13 41.58 40.44 42.80 42.02 42.52 42.00 42.97 41.57
18-Jun 40.93 40.88 40.89 40.36 41.83 40.57 42.99 41.94 42.39 42.10 42.85 41.61
18-Jun 40.97 40.97 40.49 41.88 40.51 42.90 42,02 42.15 42.04 42.63 41.66

21-Jun 41.50 41.58 41.31 40.51 41.71 40.36 42.32 42,15 41.91 42.53 42.58 41.68
22-Jun 41.54 41.85 41.66 40.34 41.54 40.70 42.53 42.22 41.82 43.14 42.91 41.85
23-dun 41.95 41.76 40.39 41.43 41.18 42.25 42.34 41.93 43.69 42.99 41.99
24 -Jun 41.35 42.01 41.99 40.46 41.29 41.27 41.82 42.48 42.01 44.02 42.90 41.96

26-Jun 41.62 42.43 42.60 40.79 41.00 41.10 41.68 43.13 42.08 43.83 42.42 42.06

27-Jun 42.44 42.75 40.77 40.97 40.98 41.68 43.11 42.31 43.64 42.26 42.09
28-Jun 42.38 42.43 42.58 40.97 41.17 41.28 41.55 43.01 42.59 43.57 42.44 42.18
29-dun 42.60 42.37 41.20 41.52 41.00 41.79 42.98 42.86 43.66 42.68 42.27

-Continued -



Table 2. (page 2 of 2).

Elevation Above Sea Leve!

19682 -1992
Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Average

01-Jul 42.81 42.43 41.88 41.86 41.96 42.37 41.73 43.10 43.49 43.87 43.28 42.62
02-Jul 42.24 41.94 42.32 42.37 42.83 41.82 43.31 43.78 43.90 43.61 42.81
03 ~-Jul 42.57 42.33 41.91 4255 42.61 42.85 41.99 43.49 43.76 43.77 4415 42.91
04 -Jul 42.18 42.62 42,70 42.91 42.29 43.41 43.76 44.35

11-Jul 42.72 42.72 42.62 42.52 42.62 42.49 42.72 43.74 42.81 43.22 43.34 42.87

12-Jul 42.55 42.47 42.55 42.76 42.50 42.53 43.85 42.58 43.04 43.48 42.84
13-Jul 42.14 42.32 42.62 42.80 42.53 42.72 44.07 42.51 42.94 43.72 42.84
14 -Jul 41.98 42,19 42.60 42,78 42.41 42.73 44.03 42,42 42.92 43.65 42.77
16-Jul 42.44 41.95 42.06 42.44 42.35 42.43 42.64 43.51 42.28 42.82 43.41 42.58
17 -Jul 42.10 41.986 42.42 42.47 42.72 43.20 42.12 42,96 43.27 42.58
18 -Jul 42.35 42.23 41.83 42.49 42.35 43.03 43.14 42.50 42,86 . 43.19 42.60
19-~Jul 42.46 41.96 42.49 42.36 43.18 43.30 42.78 42.50 43.16 42.69
21-Jul 42.53 41.76 42.90 42.78 43.24 43.58 43.28 42.11 43.31 42.83
22-Jul 42.48 41.63 42.88 43.53 43.36 43.53 43.32 43.57 42.27 43.34 42.99

23-Jul 42.09 42.27 41.61 42.62 43.41 43.51 43.40 43.14 43.62 42.41 43.14 42.84
24 -Jul 42.58 42.30 41.66 42.37 43.34 43.38 43.38 43.00 43.72 42.70 42.92 42.85

26-Jul 42.98 42.20 42.06 42.24 42.77 43.01 42.70 42.86 43.75 42.97 43.11 42.79
27-Jul 43.13 42.10 42.19 41.99 42.45 43.02 42.54 42.81 43.25 42.95 43.26 42.70
28 -Ju! 43.09 42.23 42.29 41.99 42.22 43.16 42.58 42.75 42.90 42.90 43.18 42.66

29-Jul 42.51 42.29 42.11 42.01 43.23 42.58 42.87 43.15 42.82 42.99 42.66

01-Aug 42.79 42.39 42.55 43.07 42.31 43.29 43.51 42.84
02-Aug 43.90 42.66 42.32 42.98 42.98 42.33 43.37 43.51 43.01
03 ~-Aug 43.84 42.61 42.34 44.35 42.92 42,48 43.09
ug

06 -Aug 42.42 42.42
07 - Aug 42.42 42.42
08-Aug 42.42 42.42
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Apperdix 1. Dally salmon escapement estimates, Miles Lake sonar, Copper River, 1978 —1992.

Date 1878 1879 1980 1981 1982 1883 1984 1985 1988 1087 1988 1989 1990 1891 1892 Count SD. cVv.

6713287

Total 107,011 237,173 467,306 436,313 508,600 483478 578412 601,852



Apendix 2. Cumulative dally salmon escapement esimates, Miles Lake sorar, Copper River, 1976—1882,

Date 1976 1978 1880 1881 1982 1983 19684 1885 1988 1867 1968 1869 1980 1981 1862 Court SD. CV.

204926
214831

264,401
278,810
293,803
306,127

311913
318472
361,575
i
382
396,131
244
410270
417,213

111,214
487,735 112,868
499,167 389,838 114,771
507,373 484,642 395,374
1%

576,610
561,659

133,454
118,792
118,127
118,031
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race, religion, national origin, age, marital status, pregnancy,
parenthood or disability. For information on alternative formats
available for this and other department publications, please
contact the department ADA Coordinator at (voice) 907-465-4120,
(TDD) 1=800-478-3648 or (fax) 907-586-6596. Any person who
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