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SUMMARIES AND RECOMMENDATIONS
SECTION I. ENTRY PATTERN, INDIVIDUAL TRIBUTARIES

Part A. Lag Time: Average Time Between Fishing
Districts and Counting Tower

Summary

The method employed for analytically determining the lag time
offers no advantage over the peak to peak method employed by Royce
(1965). The resultant lag times are as good as can be obtained in the
absence of tagging studies.

Recommendation

The data base is adequate for management purposes; no change is
necessary. The method of estimation of total run size by entry pattern
analysis is not sensitive enough to errors in estimation of lag time to
warrant collections of more detailed lag time information for this
purpose.

Part B. Occurrence of 15 Percent and 50 Percent Points of Total Run

Summary

Dates of occurrence of critical percentage points agree favorably
with the only previous study.

Recommendation

The data base is adequate to this task. While the critical points
are conservative enough to be of qualitative interest to managers, they
are not sufficiently conservative to be of use in making daily management
decisions.

Part C. Evaluation of the Relation Between Escapement and
Aerial Survey Data for the Egegik River

Summary

Inability to account for variability in Egegik inside test and
overall entry pattern have precluded the use of methods originally
intended for this section. The supplementary tables, Section 1 are
offered in lieu of this study.



Recommendation

The Egegik lagoon data should be included in the data base for
historical interest. Faillure at present does not bar future attempts at
solution.

SECTION II. INSIDE TEST FISHING

Part A. Estimation of Escapement

Summary
The inside test fishing programs in Egegik and Kvichak offer promise

of being able to predict total escapement accurately, although neither
program can be trusted completely.

Recommendation

The data base needs to be expanded to include all inside test sets,
the times out and inj the tide stage code can be added later from a tide
table which should be included in the data base. The inside test is

potentially a valuable estimator of escapement which should be pursued
" on a research basis.

Part B. Index as Predictor of Total Run Size

Summary

The inside test fishing program has no potential as an estimator of
total run size. Other estimators are available.

Recommendation

Pursue other estimators of total run size. See Section III.

SECTION III. OFFSHORE TEST FISHING

Part A. Daily Abundance Estimation

Summary

For the two most recent years, 1975-1976, the Port Moller predicted
inshore return provides an excellent fit to observed inshore return.
Before 1975, the results are obscured by inconsistencies in the data
base.



Recommendation

Put all existing raw data into the data base. For future years do
not include interpolated values in the data base unless the method used
to make the interpolations is documented.

Part B. Prediction of Total Inshore Return

Summary

The offshore test fishing program at Port Moller is potentially the
most accurate phase in a series of phases of estimation of total run
size which starts with sampling of smolt outmigration in the bay area.
As with any estimator, the accuracy of estimation is wholly dependent
upon the method of sampling used to obtain the observations.

Recommendation

Every effort should be made to: 1) maintain the program from year
to year; 2) preserve continuity with respect to the personnel and vessel
used in the program. Whenever possible, a new vessel should be staffed
with experienced personnel.

SECTION IV. OUTSIDE TEST FISHING

Parts A and B

Summary
The outside test program is poorly represented in the data base at

present. It is not possible to quantitatively express the value of the
program at present.

Recommendation

The data collected in the outside test program should be recorded
in the same detail as was recommended for the inside program. It is
possible that the outside program could offer a basis for the division
of the Port Moller daily total abundance into a daily district total
abundance profile.



SECTION I. ENTRY PATTERN, INDIVIDUAL TRIBUTARIES

Part A. Average Time Between Fishing Districts and Counting Tower

In order to define the average lag time between the fishing district
and the counting tower for past years, it 1s necessary to assume that
the cumulative entry pattern curve would assume a sigmoid form as observed
at the counting tower in the absence of fishing. It is further assumed
that the curve may be reasonably well described by the model:

7(t) = (1+ exp (~(atbt))) ™ [1]
where Y(t) is cumulative proportion of the run as of day of the run, t.

The procedure is to add the catch on day t to the tower count on
day t + k, k =1, 2, ..., n, for each river in the Nushagak, Naknek-
Kvichak, Egegik and Ugashik fishing districts. The resulting adjusted
escapement by day is converted to proportion of the run by day to meet
the form of the entry pattern model employed. Each adjusted escapement
curve represents a theoretical entry pattern assuming a lag time of k
days.

For each k-shifted cumulative entry pattern curve, for each river,
for each year, the parameters of [1] are estimated by nonlinear regression.
The entry pattern curve which has the smallest residual mean sum of
squares is designated the best match of catch to escapement. The k of
the best fit to the model is assumed to be the lag time for the river.

In practice, it is necessary to employ some biological insight to
make the preceding method of determination of lag time effective. For
example, a reasonable estimate of the lag time can be made by comparing
the peak catch to the peak escapement (Royce 1965). It is then unneces-
sarily expensive and misleading to consider a broad range of lag times
about the peak-to-peak estimate of lag time. For lag times which are
unrealistically low, say O or 1, it is sometimes possible to obtain a
good fit of the adjusted escapement curve to the model. The good fit is
a mathematical artifact which can be discarded when considered along
with the distance from the fishing district to the counting tower and
the known behavior of the fish in migration from the estuary to the
spawning grounds.

Estimates of lag time obtained by the preceding method can be used
for evaluating the between years variability in lag time within a river,
however, no estimate of the within season variability can be obtained in
this manner. It was anticipated that the residual sum of squares could
be given as a function of lag time for each year within a river, however,
no consistent relation was found. In theory, the residual sum of squares
should increase on either side of the mean lag time for a given river
and year. In practice, the residual sum of squares often increases and
decreases on either side of the mean lag time residual.



Part B. Time Variability of Occurrence of 15 Percent
and 50 Percent Point of Total Run

A cumulative daily total run size equal to or greater than 1500
fixes the first day of the run. Counting from the first day of the run,
the 15 percent point of the run is the day on which the cumulative
proportion of total run size is closest to 0.15. The 50 percent point
is the day on which the cumulative proportion of total run size is
closest to 0.50.

The tabled results (Tables 1.1-1.9) are very close to those obtained
by Royce.1

It is evident from the tables (1.1-1.9) that the dates of occurrence
of the critical percentage points of the run are very conservative from
year to year. The dates of occurrence are not, however, sufficiently
conservative to warrant their use in daily management. Whenever a run
is atypical in its run timing, such as the 1976 run, the sole reliance
upon average entry pattern as observed at the counting tower or in the
district (see supplementary tables, Section I) can lead to erroneous
decisions.

The optimum system of run strength estimators, from a management
point of view, will combine offshore test fishing, inside test fishing
and fishing district and counting tower entry pattern in an interactive
process of estimation. The offshore test fishing program (Section III)
yields the first estimates of daily and total abundance. District
catches combined with tower counts are used to verify and, if necessary,
correct the estimates based upon observations from the offshore test
program. Escapements estimates are made from observations taken in the
inside test fishing program (Section II). The tower counts are used to
verify and, if necessary, correct the escapement estimates from the
inside test fishery. The experience expressed in the data base, 1955-
1976 warns sharply against reliance on a single estimator of abundance
for daily management.

The supplementary tables of this section give the yearly, total,
and grand average entry pattern for a period of 20 years, 1956-1875.
The total run size of the tables will differ slightly from the actual
Bristol Bay annual total since the Togiak District was excluded as well
as the Snake and Nushagak Rivers. There are also rounding errors involved
in apportioning the catch among rivers and errors due to truncation
since only catches and escapements on the open time interval, June 15-
July 31 were included in the computations.

lyilliam F. Royce. 1965. Almanac of Bristol Bay sockeye salmon.
Univ. Washington, Fish. Res. Inst., Circ. 235. 448 pp.



Part C. Evaluation of the Relation Between Escapement and
Aerial Survey Data for the Egegik River

No Egegik aerial escapement surveys are included in the data base
at present. The original intent of the investigation was to describe a
functional velation between the aerial escapement indices and actual
escapement, however, this was abandoned in favor of a more promising

approach utilizing inside test fishing indices as estimators of escapement
(Section II).

The Egegik aerial escapement data should be included in the data
base since past experience has shown that the quantitative utility of a
survey program is not always apparent.



Table 1.1. Kvichak River, 15 percent and 50 percent points of
total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1956 7/10 7/15 9
1857 7/8 7/13 9
1958 7/6 7/9 4
1959 7/3 7/13 8
1960 7/7 7/13 10
1961 7/4 7/9 8
1962 7/4 7/8 5
1963 7/5 7/10 7
1964 7/8 7/13 7
1965 7/6 7/11 11
1966 7/6 7/10 8
1967 6/30 7/6 8
1968 7/1 7/6 5
1969 7/4 7/8 4
1970 7/4 7/9 10
1971 7/8 7/14 4
1972 7/7 7/10 7
1873 7/5 7/9 e
1974 7/1 7/6 9
1975 7/5 7/11 8
Mean 7/5 7/10 7.15
Variance 6.73 7.29 5.19
N 20 20 20
Minimum 6/30 7/6 Iy

Maximum 7/10 7/15 11




Table 1.2. Naknek River, 15 percent and 50 percent points of
total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1956 7/8 7/13 6
1957 7/5 7/11 7
1958 7/4% 7/9 2
1859 7/4 7/10 5
1960 7/4% 7/11 7
1961 7/2 7/7 L
1962 7/2 7/7 2
1963 7/2 7/7 4
1964 7/4 7/9 L4
1965 7/4% 7/9 8
1966 7/3 7/86 5
1967 6/27 7/3 5
1968 6/30 7/5 2
1969 7/1 7/7 2
1970 7/1 7/6 7
1971 7/7 7/13 2
1972 7/1 7/6 3
1973 7/2 7/7 2
1874 6/29 7/3 6
1975 7/4 7/9 5
Mean 7/3 7/8 4,40
Variance 6.64 7.99 4.0y
N 20 20 20
Minimum 6/27 7/3 2

Maximum 7/8 7/13 7




Table 1.3. Branch River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1957 7/7 7/12 5
1958 7/6 7/10 8
1959 7/5 7/12 3
1960 7/4 7/10 2
1961 7/1 7/7 5
1962 7/3 7/8 6
1963 7/3 7/8 4
1964 7/2 7/8 5
1965 7/4% 7/8 5
1966 7/5 7/9 7
1967 6/29 7/6 4
19868 6/30 7/6 2
1969 7/2 7/6 3
1970 7/2 7/7 3
1971 7/8 7/13 7
1872 7/3 7/8 3
1973 7/6 7/9 2
1974 7/1 7/4 6
1975 7/6 7/9 5
Mean 7/4 7/8 y.u7
Variance 6.04 5.26 3.26
N 19 19 19
Minimum 6/29 7/4 2

Maximum 7/7 7/12 8
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Table 1l.4. Igushik River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1958 7/4 7/10 7
1859 7/5 7/12 6
1960 7/5 7/12 6
1961 7/2 7/9 4
1962 7/6 7/11 6
1963 7/7 7/10 5
1964 7/5 7/11 5
1965 7/3 7/11 5
1966 7/7 7/12 6
1967 7/1 7/7 8
1968 6/29 7/6 3
1369 7/u 7/10 2
1370 7/6 7/10 5
1971 7/10 7/16 5
1972 7/6 7/12 y
1973 7/1 7/9 b
1974 7/4 7/10 6
1975 7/8 7/13 5
Mean 7/5 7/11 5.11
Variance 8.73 5.09 1.99
N 18 18 18
Minimum 6/29 7/6 2

Maximum 7/10 7/16 7




11

Table 1.5. Snake River. Data not complete
at time of table preparation.
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Table 1.6. Woed River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1956 7/6 7/13 6
1957 7/2 7/10 5
1958 7/2 7/8 2
13859 7/2 7/8 2
1360 7/3 7/8 2
1961 7/3 7/8 3
1962 7/4 7/8 3
1963 7/4 7/7 3
1964 7/4 7/9 3
1965 7/4 7/9 3
1966 7/2 7/9 3
1867 6/27 7/2 2
1968 6/28 7/5 4
1969 7/3 7/7 3
1970 7/4 7/9 5
1971 7/10 7/14 3
1972 7/5 7/10 3
1973 6/30 7/8 2
1974 7/2 7/7 3
1975 7/2 7/11 4
Mean 7/3 7/8 3.20
Variance 7.50 6.58 1.22
N 20 20 20
Minimum 6/27 7/2 2

Maximum 7/6 7/14 6
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Table 1.7. Nuyakuk River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1959 7/9 7/15 10
1960 7/9 7/13 7
1961 7/8 7/12 7
1962 7/10 7/14 9
1963 7/9 7/12 7
1964 7/10 7/14 8
1965 7/9 7/15 9
1966 7/12 7/186 12
1367 7/6 7/9 11
1868 7/3 7/9 8
1969 7/10 7/13 9
1970 7/10 7/14 8
1971 7/15 7/20 7
1972 7/9 7/15 8
1973 7/10 7/15 10
1974 7/4 7/10 6
1975 7/12 7/16 8
Mean 7/9 7/14 8.47
Variance 8.11 7.62 2.51
N 17 17 17
Minimum 7/3 7/9 6

Maximum 7/15 7/20 12
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Table 1.8. Egegik River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1956 7/13 7/17 6
1957 7/7 7/13 6
1958 7/4 7/10 7
1958 7/7 7/13 11
1860 7/7 7/13 13
1361 7/2 7/9 13
1962 7/3 7/9 12
13863 7/5 7/12 12
1964 7/5 7/11 3
1865 7/4 7/10 4
1966 7/4 7/10 6
1967 6/30 7/5 3
1968 7/1 7/6 4
1969 7/5 7/9 7
1970 7/3 7/9 6
1971 7/10 7/15 9
1872 7/5 7/9 5
1973 7/2 7/9 6
1974 7/2 7/8 7
1975 7/7 7/12 7
Mean 7/5 7/10 7.35
Variance 3.64 8.26 10.45
N 20 20 20
Minimum 6/30 7/5 3

Maximum 7/13 7/17 13
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Table 1.9. Ugashik River, 15 percent and 50 percent points
of total run at the counting tower.

Year 15 Percent Date 50 Percent Date Lag (Days)
1956 7/17 7/21 8
13857 7/12 7/18 7
1958 7/6 7/13 9
1959 7/10 7/17 14
1960 7/13 7/18 12
1961 7/11 7/17 10
1962 7/10 7/16 15
1963 7/13 7/17 11
1964 7/11 7/17 5
1965 7/12 7/18 5]
1966 7/11 7/6 5
1967 7/5 7/11 8
1968 7/5 7/13 7
1969 7/10 7/14 9
1970 7/10 7/16 9
1971 7/15 7/20 4
1972 7/10 7/15 10
1973 7/10 7/16 9
1974 7/12 7/14 6
1875 7/13 7/19 8
Mean 7/11 7/16 8.60
Variance 8.91 6.34 8.36
N 20 20 20
Minimum 7/5 7/11 5

Maximum 7/17 7/21 15
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SECTION II. INSIDE TEST FISHING

Part A. Estimation of Escapement

The method which uses the inside test fishing index as a predictor
of escapement is initially the same as the computation of the mean entry
pattern curve. The daily index is first summed to produce a cumulative
daily index. The cumulative daily index is converted to a proportion of
the total index for the year (see supplementary tables). The mean curve
for each is found by estimating the parameters of the model:

Y(t) = (1+ exp (-(atbt))) ™t [1]

where Y(t) is now cumulative proportion of the fishing index observed on
day t (Table 2.1). The next step is to define what a test fishing index
point is worth in terms of actual fish. The total escapement for the
yvear is divided by the total index points to yield passage per index
point or mean passage. An average of all years is taken and confidence
intervals are set under normal assumptions (Tables 2.2, 2.3, 2.4):

(% + tla, af) * 5/ /o).

As each daily average test fishing index accumulates, it 1s multi-
plied by the mean passage and the upper and lower confidence bounds on
the mean passage to give a bounded estimate of the expected escapement
(see example, columns 3, 4, and 5).

The average performance may be compared to the present performance
by: 1) computing the projected total index for the year by dividing the
escapement goal by the mean passage; 2) multiply each Y(t) into the
projected total index to give daily cumulative expected index (example,
column 1).

If the cumulative observed index does not parallel the expected
cumulative index, there are two possibilities: 1) the escapement goal
is being exceeded or undercut; 2) the mean passage rate is incorrect.

At present, the answer to this dilemma rests with the fisheries
manager's knowledge of the system. For example, if the upper bound of
estimated escapement approaches, early on, the total run size estimate
(preseason), and no indication of super abundance is seen in the fishery,
the fisheries manager could infer that the mean passage rate is much too
high.

In the example, beyond the dashed line, the mean passage rate and
its confidence limits have been reduced by multiplying it by the ratio
of the expected cumulative index to the observed cumulative index,
1086/2759.1 = .394. The new mean and limits become 53-87-120, and the
process of estimation continues as before.
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This method of estimation is necessary because the mean is not
always the best estimator of future performance. When it becomes obvious
that the test fishing program is not performing in a typical or average
fashion, the mean passage should be abandoned in favor of a figure which
is more representative of the facts on hand as demonstrated in the
example.

Part B. Inside Index as Predictor of Total Run Size

The inside test fishing program has no use as a predictor of total
run size. The intervention of the commercial fishery is apparently a
strong influence on the behavior of the index as should be expected if
this index is to be of use in the estimation of escapement.



Table 2.1.

Kvichak River

18

Egegik River

Entry pattern model parameters for inside test fishing.

Year A x (-1) B
1963 3.408 0.4541
lg6y 7.751 0.5539
1965 5.554 0.4692
1966 4,288 0.4375
1967 3.216 0.3582
1968 5.052 0.3983
1969 L,769 0.5918
1870 9.185 0.6899
1971 5.381 0.3483
1976 3.588 0.2813
Mean 5.221 0.4583
S 1.827 0.1239
N 10 10

Year A x (-1) B
1960 4,248 0.3991
1961 2.844L 0.2426
1862 4,146 0.5091
1963 4,351 0.3458
1964 8.291 0.5342
1965 6.466 0.u4803
13966 4,988 0.7215
1967 5.686 0.4573
1968 3.153 0.3324
1969 7.075 0.8429
1970 6.368 0.6275
1871 6.187 0.u646
1872 5.878 0.6309
1973 6.811 0.5384
1974 - -
1975 3.293 0.8u27
1876 6.318 0.u4850
Mean 5.381 0.5284
S 1.57k 0.1711
N 16 16
Ugashik River
Year A x (~1) B
1961 5.018 0.4133
1962 3.91u 0.3161
1963 4,193 0.3265
1964 5.542 0.3424
1965 L4.866 0.2877
1966 5.918 0.4215
1967 3.869 0.7243
1968 3.994 0.2906
Mean L .664 0.3911
S 0.791 0.1443
N 8 8
Model: Y(t) = 1./ (L. + exp (-(A + B * t)))
Method:

Nonlinear least squares regression.
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Table 2.2. Kvichak inside test summary.

Total Total Mean
Year Index Escapement Passage
1960 10330 14630000 1416.26
1961 1630 3705849 2273.53
1962 9613 2580884 268.48
1363 11206 338760 30.23
1964 8289 957120 115.47
1965 16544 24325926 1470.38
1966 11683 3775184 323.13
13867 15919 3216208 202.03
1968 6122 2557440 417.74
1969 14981 8394204 560.32
1970 17677 13935306 788.33
1971 10838 2387392 220.28
1872 6788 1009962 148.79
1973 5796 226554 39.09
U 33844

1875 28000 13140450 469.30
Total 8743.37

x = 582.89

S = B47.76

N =14
L ¥ U (95 percent)

50 583 1116
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Table 2.3. Egegik inside test summary.

Total Total Mean

Year Index Escapement Passage
1963 7759 997602 128.57
1964 5224 849576 162.63
1965 uu27 1444608 326.32
1966 8761 804246 91.80
1967 3392 636864 187.75
1968 40186 338654 84.33
1969 3480 1015554 293.51
1970 2555 919734 359.97
1971 2914 634014 217.57
1972 2652 546402 206.03
1973 4207 328842 78.16
1974 11535 1275630 110.59
1975 1880 1173840 624.38
Total 2871.61

N = 13

x = 220.857

S = 152.693

L M U (85 percent)

136 221 306
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Table 2.4. Ugashik inside test summary.
Total Total Mean

Year Index Escapement Passage
1961 11953 348639 29.17
1962 17017 255426 15.01
1963 11109 388254 34.95
1964 20204 472770 23.40
1965 22178 996612 uuy . 9oy
1966 11573 704436 60.87
1967 5720 238830% 41.75
1968 35431 70896 2.00E
Total 250.09

-,
“

]
t

35.727
15.155

Al VA R
inonon
~

= Sampling stopped early.
Excluded from average.

(95 percent)
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Example. Egegik River, inside test 1976 as
predictor of total escapement.

Cumuiiiive Cumugsiive Predicted Escapement x 10°
Expected Observed (3) (4) (5)
Index Index L M U
6/25 135.8 21.8 2965 4818 6671
6/26 217.2 98.3 13369 21724 30080
6/27 298.6 145.1 19734 32067 Lunol
6/28 380.1 b71.1 64069 104113 144156
6/29 515.8 691.9 94098 1523809 211721
6/30 705.9 832.0 113152 183872 254592
7/1 895.9 1508.1 205238 333511 461785
7/2 1086.0 2759.1 146232 240041 331092
7/3 1362.9 3344.9 177279 291006 401388
7/4 1601.8 3667.5 184377 318072 440100
7/5 1818.1 3927.5
7/6 2036.2 B055.1
7/7 2172.0 4738.5
7/8 2307.7 6091.5
7/9 2436.3 6562.3
7/10 2511.4 6967.2
7/11 2552.1 6380.4
7/12 2606.4 7039.1
7/13 2633.5 7039.1
7/14 2660.7 9876.1 523433 859220 1185132
Mean
Passage 221.0
Base 2715.0
L M U (95 percent)

1. Base 2715 136 221 306

2. Base 6897 53 87 120
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SECTION ITI. PORT MOLLER, OFFSHORE TEST FISHING

Part A. Daily Abundance Estimation

Prior to the 1973 season, the offshore test fishery exhibited
relatively high mean passage rates (Table 3.1). Since the indices of
1973, 1975, and 1976 show a relatively low mean passage rate, there is
reason to suspect that something has changed in the conduct of the test
fishing program between its inception and the present time.

The data base is inadequate to identify the cause for the change.
Neither the net material nor the depth of the net (both constant) are
specified in the reference section of the data base. In some cases, the
raw data have been omitted in favor of daily averages. Interpolations
for missed samples have been made and noted, however, the method of
interpolation is not noted.

The importance of including as much detail as possible in the data
base cannot be overestimated. The model which accurately predicted
daily and total run size in 1976 and, in hindsight, 1975, assumes that
the probability of capture is proportional to the density of fish; all
factors known to influence the catchability of salmon by gill net gear
should be incorporated into the data base.

The lag time determination is made by comparing the average date of
the index for the Port Moller test fishery (supplementary tables, this
section) to the average date of the total inshore return (supplementary
tables, Section I). The average date is determined by numbering the
days of the run and considering that the probability of occurrence of
any given day is given by the proportion of index points or total run
which occurs on that day:

n
t= T t, ¢ f [1]

where t. = 1, 2, ... n days of the run and £, is the daily proportion of
the inddx or run occurring on day i. +

The variance is given by:

2 -2
var = & (t. - t)" % f, [2]
i i

i=1

Expressions [1] and [2] are used to compute the mean and variance
of the supplementary tables of Sections I-IV.

The method used to make daily and total run size estimates is
essentially similar to the method used to make escapement estimates in
Section II. The method is described in computational detail in the
supplementary tables.
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The preliminary investigation of lag time as a function of: 1)
oceanic temperature; and 2) relative abundance of 2-ocean and 3-ocean
red salmon was not initiated. The stratification of the years between
early and late, as previously mentioned, left only three year's data
(1973, 1975, 1976) for this part of the study. The tables of the supple-
mentary section were prepared in lieu of the investigation of the causes
of variability in lag time between Port Moller and Bristol Bay.

Part B. Port Moller Index as Predictor of Total Inshore Return

The method of prediction of the total inshore return from observations
taken in the Port Moller test fishery is similar to the method described
for inside test fishing, Section II. The method is described in computa-
tional detail in the supplementary tables of this section.

During the 1976 season, the prediction of total run size based on
the Port Moller test fishery was 11.32 million on July 1. The preliminary
total run size was 11.41 million. The accuracy achieved was due to the
fact that the mean passage was corrected by district catch and escapements
as the season progressed. If the mean passage figure had not been
changed, the Port Moller observations would have significantly overesti-
mated the run size.

The mean curves for all years of record are characterized in Table
3.2.
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Table 3.1. Port Moller test index summary.

Year Mean Passage Lag (Days)
1867 - 9
1968 158630 4
1968 184017 6
1870 285684 6
1971 129773 5
1972 - 5
1973 7140 8
1975 18916 6
1976 16766 8
Mean 6.33
Variance 2.75
N 9

#Many samples missing.
Expected date of mid-point, 6/28.

Lag between overall average bay run and expected
date of Port Moller mid-point, 7 days.
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Table 3.2. Entry pattern model parameters
for offshore test fishing.

Year A x (-1) B

1967 3.999 0.8845
1968 4,391 0.3193
1969 4,199 0.3523
1970 4,156 0.4214
1971 L,489 0.3531
1972 2.718 0.7186
1973 3.839 0.3067
1975 4.637 0.2825
1876 5.452 0.3067
Mean 4,209 0.4395
S 0.728 0.2129
N 9 9

Model: Y(t) = 1./(1. + exp (-(A + B * t))).

Method: Nonlinear least squares regression.
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SECTION IV. OUTSIDE TEST FISHING, INDIVIDUAL DISTRICTS,
ALL YEARS OF RECORD

Parts A and B

The outside test fishing data on file, one year, two districts, are
summarized in the supplementary tables of this section. The data base
is too small, at present, to be used for the analysis of the relation
between the index and escapement or fishing period openings. Additional
pemarks are made under Summary and Recommendations at the beginning of
this paper.
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SECTION I. SUPPLEMENTARY TABLES

Set 1. Bristol Bay Yearly. Estimated total run size as observed
in the fishing districts, 1956-1975.

Set 2. Bristol Bay All-year Totals. Estimated total run size
summed over all years, 1956-1975.

Set 3. Bristol Bay All-year Averages. Estimated total run size
as a daily average of the years, 1956-1975.
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TABLE. BRISTOL BAY YRLY.. ESTIMATED TOTAL RUN SIZE
AS OBSERVED IN THE FISHING DISTRICT: 19%8. (1) MONTH
AND DaYs, (2) DAILY NUMBERSs (3) CUMULATIVE NUMBERSS

{4) DAILY PROPORTIONs (9) CUMULATIVE PROPURTION.
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TABLE. BRISTOL BAY YRLY»-. ESTIMATED TOTAL RUN SIZE
AS DBSERVEUD IN THE FLISHING DISTRICTs 196U. (1) MONTH
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TABLE. BRISTOL BAY YRLYe.e ESTIMATED TOTAL RUN S51ZE
AS UBSERVED IN THE FISHING DISTRICTs, 1%9%61. (1) MUNTH
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P

BRISTOL BAY YRLY.e ESTIMATED TOTAL RUN
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TABLE. BRISTOL BAY YRELY..
AS UBSERVED

ESTIMATED TOTAL RUN SIZE
IN THz FISHING DISTRICTs, 1966, (1) MONTH
AND DAYy, (Z) UAILY NUMBERS, (32) CUMULATIVE NUMBEKRSS

{4) DAILY PRUPURTIORs (2) CUMULATIVE PRUPORTION.
RED SALMONs BRISTOL BAY, ALASKA

DAY (1) (2} {3} 4) (51

F koo oRiolioidol okl doklokiok

ko

109

wd
[
<

LBG02747
Le1810662

23305
PREBRENT

s 8738

1 €615 844 840 « 3UDYU
z blé Lo 1704 WUU0L
3 6l7 iuge 279G W UUGZ
4 818 440 3236 QGQZ
5 619 78 3214 3
&  &ZU 21485 24799
7 &2l 36919 61718
5 6z 15520 77238
g 623 65297 iéﬁﬁ””
10 624 863 £74398 3135
11 6éb izz Jﬁﬁizg el
12 626 5 521445 0073 2 U295
13 &7 6528317 » 0060 50322
14 bk Le0s177 20553 « 3908
1% bey 2u8338 20227 1135
e &3¢ BBLO E6571504 03¢ e LEGZ
17 70 i 31 4159466 02350
18 i+ 3 i 7211783 4T3
19 703 Z 0 5568360 3407
24 704 3 10521520 3946
21 0o i 4 11299z2467 hZ5z
22 706 i 8 13114355 <1856 ef4ll
23 707 i i 14459866 0760 W5171
24 706G 1 Z 15462393 005567
5
1
7
7

fa Lo b3 0 L0 Lo Lo W W I G S
Coowd O W g W BN R O 0 owE O

39

U md B O A0 L G AT £ e e O L

{4 LES64040 2216 9300
i 17655712 20278 «9638
17222199 T4 9732
173233956 2067 3799

b e et et ot b o
OO e AR A G TN e

N I N R s I R
e
o

-
g
H

{42
723

[SNe wBE AR SR o NV o B« SIR N R o e R SR VLS L e S
fad g0 L5 wd OF b B 00 €T I AN AR wd L O BRSO

3 i¥049929
% 17557383
21% 172793406

DOCE ) W KT 00 e s BN AR B o ek OO sd D ey e DN

SR AV]
s

Wt Or e NORS G o O

178068222
17634990
17659448
LT58378¢&
17691065

40 124 i LT69L06E

41 725 ig31 17692836

4z 726 2575 17695471 ;
43 T27 g8 L78935859 s GOGC

AEANs 20,04

YARIANCES

47



40

TABLE. BRISTOL BAY YRLY.s ESTIMATED TOTAL RUN S1Zt
AS OBSERVED IN THE FISHING DISTRICTs 1967, (1) MONTH
AND DAY, (23 DAILY NUMBERS, (3} CUMULATIVE NUMBERS:
{4) DAILY PROPORTIONs (5) CUMULATIVE PRUPUORTILION.
RED SALWMONs, BRISTOL B4AY, ALASKA
DAY (1) (2) (2) (%) (5}
Fopde R RR LRk 5 R R R deodesie e de sk Rk ok
i e&l>3 7947 7947 in e 0G4
2 6ié G183 17136 005 0009
3 (’)}.? 22?‘33%‘ 3‘939‘% té% 5. .32‘%22
4 §isg 17274 57168 CODRLY o331
5 519 241138 298306 « 2130 PRERR
& 620 4506572 T48308 0243 0404
7 6Z1 417152 liesien 0220 s O3U
8 622 238366 1%02425 2 U128 w3757
5 523 3iU1i6 Li1254 <0157 WU9ZE
10 824 1253276 29&)638 L0677 « 1602
11 825 1686039 4651857 20911 02512
1z 626 2T1560 4923417 0147 « 265G
i3 627 382464 5305497 G206 2 2865
14 oZs 1147942 53436 5 G621 2 5%87%
158 az9 E628844% 13682283 358G « 7485
16 630 366288 13448571 23198 s 1263
1T 7oL 4886214 13936785 12564 o 7526
ig 702 417444 14354229 JU22Z5 e 7752
19 743 BZ2331 i}i??iﬁﬁ 0445 s 8196
26 704 LEBEZ99 16433844 s 3ETT s BETS
21 745 597764 17@2806& 20323 s 9196
2z 706 189256 17177862 s 081 59277
23 707 174748 17352666 0094 9371
24 748 326699 1767935 0178 09547
25  7e8 L1i3368 i77ez ?fﬁ SULEE 0 TS
26 Ti0 T4Z24% 17856949 G040 s 9643
27 T7il 54460 17911409 029 s FET 3
28 7112 160477 18071886 s UGBT 25735
29 13 144989 18216875 ./3?8 «9838
30 7i4 34214 186251089 U018 =1r
34 15 26546 18277629 .§¢z4 «FETU
32 71ié 21368 18298997 20012 «9E5Z
33 717 319356 18330933 U017 + 35699
34 71 40265 L8371199 SUnZ2Z 09921
35 719 40194 18411393 w0022 2 99%3
3 V24 Ga508 1845%895 2 U2 4 s 7967
37 721 38316 18494211 « 0021 « 9987
38 Tie L4104 Le8508315 0 0D E » 7995
3 723 31z 18508687 W D000 s 7993
43 Ti4 e2h 185106911 20001 s 9995
4L {i5 1924 i851283% 2 S0 s 99G7
42 726 1924 185147509 GUG Y 29959
&3 727 1594 18516353 2 000 e 3994
MEaNs 15,20 VaARIANCEs 25.72 Ns &7




bl
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TABLE. BRISTOL BaY YRLY.. ESTIMATED TOTAL RGN 311
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TABLE. BRISTOL BAY YHLY.. ESTIMATED TOUTAL RUN Siic
AS UBSERVED IN THZ FISHING DISTRICT, 1972 (1) MONTH
AND DAYs (2) DAILY NUNMBERS» {3) CUMULATIVE NUNMBERSS

{4) DALLY PRUPURTION, {(5) CUMULATIVE PRUPCRTION.
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TABL:z., BRISTOL BAY YRLYes ESTIMATED TUTAL RUN S1Z
AS COBSSERVED IN THE PISHING DISTRICT, 1973, (1) WON
AND DAY, {(2) DAILY NUMBERS, (3) CUMULATIVE NUMBERS

{4) DAILY PRUPORTIONs (35) CUMULATIVYE PRUPURTION,
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TAELE. BBAY ALLYR TOTALS. ESTIMATED TOTAL RUN SiZE
AS OBSERVED IN THE FISHINHG DISTRICTs 19%Us (1) MUNTH
AND DAYs (2) DAILY NUMBERS, (3) CUMULATIVE NUMBERSS
(4) DAILY PRUPORTIONs (%) CUMULATIVE PRUPCRTION

RED SALNMONS»

BRISTOL BaYs

ALASKA

DAY (1) 21 {3)
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TABLE. BBAY ALLYR AVRGS.s ESTIMATED TOUTAL RUN S1Zk
AS UB8SERVED IN THE FISHING DISTRICTs 19%0, (1) MUNTH
AND DaYs (2) DAILY NUMBERSs (3) CUMULATIV: NUMBERSSs

(&) DALLY PROPORTION, (5) CUMULATIVE PROPORTIUN.
RED SALMONs BRISTOL BAYs ALASKA
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SECTION II. SUPPLEMENTARY TABLES

Set 1. Xvichak River, Inside Test Fishery, 1960-1973; 1974-1976.
Set 2. Egegik River, Inside Test Fishery, 1963-1971; 1976.

Set 3. Ugashik River, Inside Test Fishery, 1961-1968.
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TABLEs KVICHAK « INSIDE TEST FISHERYs 1300
(1) DAY NUMBER», (2) MONTH-DAY, (3) DALLY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONs

{&) CUMULATIVE PROPORTIGN

(1) (2) (3) (4) (5) (6}
5% gedesk g geskoskogodedeofek ek e ek e kR R deoe e ek
1 627 .6 o6 L0001 L0001
2 &z8 19.2 19.8 <0619 L0019
3 629 1642 36,0 <0016  o0035
4 630 7518 T87.8 0728 <0763
5 701 76945 1557.6  +0745  o1508
6 702 7890 234646 L0764 L2272
7 703 191.4 253840 0165  e2457
3 7384 56644 3104.4 L0548 3005
9 705 35248 345742  o0342  +3347
10 706 37968 38370 0368  +3714
il 707 582.0 4419,0  .0563 4278
12 768 1313 .4 573244 21271  +5549
13 709 271242 7944.6  o21%1  + 7891
14 710 50242 874648  JOTTT  +B46ET
15 711 29446 9041le4 #0265 05752
16 712 E1640 $857.4 0790  .9542
17 713 85,8 9943,2 L0083  .9625
18 714 552 999844 20053  +9679
19 715 L6648 10165.2  o0103 L9782
20 716 12046 10225.8 20117  +9899
21 Ti7 648 10290e6  o0063  +9962
22 71s 2542 10315.8 0024  +9986
23 719 boC 10321.8 L0006 29992
24 720 3.0 10324.8 0003  .9995
25 721 G 10324.8 L0600 9995
26 122 504 1033042  »0005 1.00006

MEANs  10.97 VARIANCE, 16,83 Ns 206
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TABLEs KVICHAK « INSIDE TeST FISHERYs 1961
(1) DAY NUMBER, (2) MONTH-DAYs (3) DAILY INDEX»
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

(&) CUMULATIVE PRUPORTION

(1) (2) (3) (4) (5) (6)
Fk R sk sk ok ok ok S e e ke ek Fa kR ek R
1 624 1e2 1e2 40007 40007
2 625 4% 00 4502 0276 L0284
3 626 54,0 100.2  +0331 0615
& 621 16046 28008 1108  .1723
5 628 274G 30708  .0166  +1889
6 629 646 314.4  o0041  .1929
7 630 2746 34240 0169 42099
8 701 3.0 345,0 L0018 L2117
5 702 29140 6360 L1766 43903
10 703 187,86 82348  +1152  +5055
11 704 8140 90448 L0497 45552
1z 705 33,0 937.8 0203 5755
13 706 i5e6 953.4 L0096 45851
14 707 10,2 963.6  ,0063 45913
15 708 1246 976e2  $OGOTT 9990
16 709 2140 997.2 40129 6119
17710 6906 106648 0427  +6546
18 711 326.4 1393.2 02003 8549
19 71z 5140 14442 0313 8862
20 713 604 152446 0493 9356
21 714 2004 154500 0125 09481
22 715 5.4 1550e4  o0033 L9514
23 716 33,6 1584.0  +0206 #9720
24 717 90 1593.6 <0059  .9779
25 718 346 1597.2  .0022  .9801
26 119 3.6 16008 40022 29823
21 T 2064 1621e2 00125 9948
26 721 3.6 162448 L0022 9971
29 7z2 4.8 1629.6 20029 1.0000

MEANs 12.38 VARIANCE, 39,02 N» 29
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(4ICUMULATIVE INDEXs

KVICHAK .
(1) DAY NUMBER, (2)

54

INSIDE TEST FISHERY:

HONTH=-DAY s

(6) CUMULATIVE PROPORTION
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VARIANCE, 1Z.8%
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(3) DALILY INDEX,
{(5) DAILY PROPORTION,

{61
e % ok AR
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TABLE. KVICHAK o INSIDE TEST FISHERY, 1963
(1) DAY NUMBEKs (2) MUNTH=DAY, (3) DAILY INDEX,
(4)CUMULATIVE INDEXs (5) DAILY PROPORTION»

(6) CUMULATIVE PROPORTION

(1) (2) (3) (4) {(5) (o)
Rk oo dofofooidokolor ddolokokdedofokdok dkskokekdok kol
i bH24 5e0 Hol e UCUS 20005
2 625 bol 10,2 s 0004 « Q009
3 626 o O 10.2 s GULU s UL0T
4  &27 o0 0.2 J0GGO G009
5  &Z28 T2Le8 13200 D644 G553
& &Z9 414.0 1146,0 20369 21023
7 630 i51.8 1297.8 20135 01158
g 701 i066.2 2364.0 20951 02110
9 702 2034 25674 <0182 02291
o 703 545 .4 3112.8 0 0487 2778
“1 qCa 729.2 3852.0 WU66U » 3438
12 705 1228.2 508002 «1096 e 4534
13 709 86862 594844 20775 °530%
14 707 17C4.86 7653,.0 1521 e 583U
i5 708 11%.8 7768,.8 20103 « 5535
16 709 7506 8519.4 sHETH e 1643
17 7i¢ 7626 G282.0 0681 « 8253
18 711 2478 95295 e 221 « 8504
i9 712 2GZs0 98124 <0232 8757
20 713 348 .9 10160.4 «U311 s G007
21 Tl4 2202 146380.6 0197 29264
e 1Lz 2958 1067604 R PE e 9528
23 716 14i.0 10817 .4 0120 « 9654
24 117 21640 11033.4 e U193 e 9048
25 718 172.2 11205.¢ 0154 1.00600

MEANs 13.24 VARIANCE, 24,03 Ns 25
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TagLles KVICHAK o INSIDE TEST FISHERY, 19064
(1) DAY NUMBER, (2) MONTH-DAY» (3) DAILY INDEXs
(4)CUMULATIVE INDEX, (5) DAILY PROPURTION,

(6) CUNULATIVE PROPORTION

(1) {2) (3) (4) (5) (6)
Aok ok RsdckesoRickk ololoikdoiackek dopolokk dokolokok

i 622 6.0 6o 2 SUCUSB L UUGE
& 623 Gl 12.86 0« 0009 2C0LY
3 624 Gel 18.8 « 0008 G020
4 625 i%.06 3442 0021 o UUGT
5 626 i2.0C 4842 0016 +» 0063
& L2y 536804 414,56 USG5 58y
7 6zg 2Ue4 435.0 0028 U597
B 629 9300 52860 W01Z28 e UTZ4
9 630 o 0 52840 «0GUO 20724
10 701 27+6 555.6 «0U3B GT62
L1 702 12.6 56802 0017 <0780
iZ2 o3 ol 568.2 2« GCUO U780
i3 104 169.8 73860 2« 0233 «1013
‘4 7G5 1137.0 1875.0 « 1560 2572
i5 7066 1539.06 3414,.86 02112 4685
i 707 1i667.4 5082.0 02268 6972
17 708 2i7.8 5299.8 299 W 1ETL
igs 769 13i5.8 5415.6 U129 s 7430
19 71¢ 510.2 6025.8 e G837 032067
20 71l 2514 62772 00345 w8612
21 712 342.6 5619.8 0470 09082
22 713 155.4% 67752 U213 + 9295
23  Ti% 24402 T819.4 P e 9830
24 715 5le4 TOT73.4 «0G70 0« 9700
25 716 L2040 719504 o165 s 9865
26 717 98 .4 7288,.8 0135 1.0000

MEANs 16405 VARIANCE, 16.44 N» 26



57

TABLE. KVICHAK o INSIDE TEST FISHERY, 1965
(1) DAY NUMBER» (2) MONTH-DAYs (3) DAILY INDEXs
(4)CURULATIVE INDEX, (5) DAILY PROPORTIONS

{6) CUMULATIVE PROPORTION

(1) (2) (3) (&) (5) (6)
HA 3k Feode ek dede e ek kook o ek g do % ok
1622 31.2 31.2 <0019  o0019
2 623 3046 618 00018  .0037
3 bz4 6378 69946 40386 40423
4 625 7246 7722 0044 <0467
5 626 8ok 780,46 L0005  «0472
& 827 1546 79662  oGGO9  HG4B1L
7 628 495, 0 129142  +0299 0780
8 629 44242 1733+4 00267 1048
9 630 394,86 2128.2 0239  .1286
10 701 66040 2768.2  .0399 L1685
11 702 10275 3816,0 0621  +2307
12 703 15978 5413.8 0966 3272
i3 104 156346 69774 20945 04217
14 705 179706 877540  «1087  +5304
i5 706 1904.4 10679.4  »1151  +6455
16 707 2314.2 12993.6  .1399  .7854
17 708 1389,5 143832  .0840  .8694
18 709 108646 15469.8  o0657  +9350
19 710 81448 1628446 0492 <9843
0 7iL 25948 1654404 L0157 140000

MEANs 13.60 VARIANCE, 14.61 N» 20



58

TABLE. KVICHAK o« INSIDE TEST FISHEKRY, 19606
(1) DAY NUMBERs (2) MONTH=-DAY, (3) DAILY INDEXs
(4)CUNULATIVE INDEXs (5) DAILY PROPORTIONS

(6) CUMULATIVE PROPORTION

(1) (2) (3) (%) (5) (&)
Wk ok piolkdokokdok okoolokddioks dokdoksk Rlokdok

1 828 6.C 6.0 «UCUD U005
2 6Z9 208.2 214.2 0178 20183
3 630 3190 534.0 0274 e U457
4 70Ul 7866 612.0 00O 0524
5 702 91G.2 1522.8 077G #1303
& 74z 3307.8 483D.6 #2833 v 4135
7 704 ine(e 62706 #1233 05367
8 TU5 20208 229104 #1730 0 TUST
g 708 1236.0 95274 21058 28155
16 ¥07 315.9 GB43.0 0270 e 8425
11 708 945.2 10789.2 W UBLE 09235
iz 769 BB 2 10877.4 s 0075 #9311
13 71¢ 19G.86 11068.2 e 0163 e 9474
i49 711 132.0 1126062 «0113 e 9587
i1z 712 9148 11292.0 0079 + 36886
1o 713 244+2 11536.2 <0209 29875
i7T Ti4 &5 6% 11601.8 w56 e 9931
i 715 Bl.0 11682.6 + 0069 1.0000

MeANs 773 VARIANCES 8,09 N 18



59

TABLEs KVICHAK o INSIDE TEST FISHERY, 1967
(1) DAY NUMBER», (2) MONTH-DAY», (3) DAILY INDEX,
(4)CUMULATIVE INDEX» (35) DAILY PROPORTIUNS

(&) CUMULATIVE PRUPORTION

(1) (2} {3) (%) (5) {(¢)
e AR Rskkokdenckdok FqeoRRRRR ik doRgdedg ook
1 621 79.8 9.8 wLGLG o WUEE
2 62Z G7.8 177.6 DTG L oGlic
3 623 33.0 21il.2 00021 25133
4 524 3244 26346 0020 0153
5 625 36040 6C3.6 0226 U379
&6 626 758 583.4% <0050 o D4Z2G
i 627 i36.8 8§20.2 dHLES <0515
8 628 ' 894 .4 1714.2 0562 01077
g 629 L84 .0 299842 eUGBLT »1883
10 63C 2142.0 5140.2 s 13406 03229
il 701 654, 579402 Oall 23640
iz 7902 1266.0 700062 U728 04397
i3 T¢s 1g56.0 805642 00063 2 2UG1
14 704 190240 9958,.2 01195 «6256
i 745 1854406 1183iZ.8 e11865 « 7821
ieé 766 i645.8 13458.6 1034 28455
17 767 1554.0 15012.6 s U976 e 9431
is 708 680G L5612.6 dUBTT « 3848
19 70¢ 181.¢2 15793.8 2114 09922
20 710 12448 159138.6 <0078  1.0000

MEaNs 12.76 VARIANCE, 12.75 Ns» 20

oy



60

TabLbs KVICHAK » INSIDE TEST FISHERY, 1968
(1) DAY NUMBER» (2) MONTH-DAY, (3) DAILY INDEX»
{(4)CUMULATIVE INDEXs (%) DAILY PROPORTIONSs

(6) CUMULATIVE PROPGRTION

(1) 23 (3) (4) (5} {e)
Bkop ok kloksokiokdoiok ofokdoksolololiok kdolokiok kaolokdex

1 &d2 I.0 2.0 UC05 0 BU05
Z 625 1.2 4e? 20002 « 0007
3 626 Te2 ils4 «0CL2 oUULY
4 627 1119.0C 1130.4 « 1828 218486
5 528 54046 1671.0 0883 22729
& 529 L4i.9 1812.0 G234 e 295U
7 o630 762 i888.2 <0124 23084
g 701 54666 243408 «0E93 «3977
g 702 20406 26329.4 w0334 431l
10 703 44004 3079,.8 20719 05030
il 704 T47.6 38274 il 05221
i 745 423.6 4251.0 « 0692 06943
13 706 50460 4£T755.0 WUEBZ3 e 1767
i4 707 172.8 45278 0282 28045
15 748 211l.2 5139.40 0345 28394
i6 V69 181l.2 53202 00296 8690
17 714 536.% 5856.6 JUETO « 9506
i8 711 26548 6122.4 + 0434 1.0000C

MEAN, 10U.04 VARIANCE, 20,36 N 18



TaBleoe

{(4)CUMULATIVE INDEXs

KVICHAK .
(1) DAY NUMBER, (2)

61

INSIDE TEST FISHERY» 1969
{3} DAILY INDEX»

HONTH-DAY>

(6) CUMULATIVE PROPURTION

(1)
R

R et 0w AR I 0L S A

MEAN:

(2)
o

62%
625
626
627
628
629
530
[AVEN
702
703
704
705
Tee
707
708
709
710

{3)

Rd R IR ERR

G.G2

3
-

1392.86
20718
2859.40
3151.8
1632.0
23154
500.0
“8e2
558.0
4566
39.6
9i.2

(4)
e ok g e Aok

6519.6
9671e4%
11303, 4
13618.8
142318.8
1626710
1480540
148880,.56
14890.2
14981.4

VARIANCES

{5)
Aok

G002
SULUE
2 U001
« 0000
U126
00930
0 l303
01908
0214
010849
+1546
« 0400
«GU19
0372
2« Gli30
U020
20061

4,48

(5) DAILY PROPURTIUONS

(6)
ol gk

Rz
UUUS
« 0GG5
s GUGS
G131
01061
ALY
24352
e&458
0 1245
« 098
e 4G4
+ 9510
29882
09913
29939
1.0000

N 17



TABLE,
(1) DAY NUMBERy (2)
(4) CUMULATIVE INDEXs (35) DAILY
{(6) CUMULATIVE PRUOPUORTION

(1)
L

Rt SR eI B AT G N S SN AV

MEANS

KVICHAK °

(2) (3)

dexop koo ok
623 PRe
624 » U
623 Te2
A 139.2
627 474
628 109648
629 91l4.4
630 128446
7G4 25800
162 24708
703 236140
704 26T4e2
165 1240.2
706 G774
147 7194
768 2862
704 2GLe0
716 160.2
711 8842
fiz 414
113 270
714 U

16.72

62

INSIDE TEST FISHERY,

HONTH~DAY,

{(4)
o e ko ek

o3

o0

el
146.4
193,8
12G0.6
2205.0
3489.6
£069.6
8540+ 4
10902.0
13576.2
15116.4
16093.8
16873.2
171594
173604
1752046
175608.8
iTa50.2
176772
176772

VARIANCE»

197¢

(3) DAILY INDEXs

PROPORTIONS
{(3) (&)
Sk RRdoldsk
s DOLD » GUGU
« U000 + 000G
UGG cULU4
OG0T 9 . U0B3
o Gl27 o ULLY
20620 « G730
051 01247
0727 0 1974
01460 0 3434
013598 s4831
21330 6107
e1513 « 1680
JUBT1 28551
#0553 e GLU4
s4al 05545
20162 e 9707
o1l 4 29821
. 0091 07931
s 0050 « 3961
dLGZE 09985
w0015 L4000
<0000  1.00C0
7-81 Ne 22



TABLE.
(1) DAY NUMBER, (2)

{4)CUMULATIVE INDEX»
CUMULATIVE PROPORTION

(5)

(i
k%

LS ot oo JEEAN SO LR (I SN TR AV S

P

iz

MEANS

(2}
F0k

be’d
628
629
630
701
702
763
704
105
700
e
TuB
709
710G
711
712
713
T4
715
716
117

KVICHAK .

{31
o R doR xRy

£

o U
165
G.0
i.8

o

ol

« 0

Geb
165960
240600
6558
537.6
162260
18246
3768
18Z21.0
384.4¢
G288
15666
58.8

13.91

63

INSIDE TEST FISHERY:
(3) DAILY INDEXs
{5) DAILY PROPDRTIONS

MONTH-DAY»

{(4)
ok ok R kg

3o

35
2064
294
31.2
31.2
31.2
31.2
37.8
1697 .4
4103.4
475%.2
52G6.8
56318.8
651144
T488,2
3309.8
96893.8
1062266
107792
10838,.0

(3)
SR

o L0L3G
«0CGO0
G010
. 0008
20002
s 0000
o GUOU
20000
L0006
01531
02220
sABLE
o490
U943
00178
00901
1641l
VEL
+ 0857
oUlb4
0054

VARIANCE, 10.47

1971

(6)
R AR AOR

W LLLGE
« 0003
2GULY
0027
o UGEY
20029
w026
0 00629
U35
«1586
03786
4395
4887
2+ 5630
« 6008
« 6909
» 85948
08944
e 9501
e 9946
1.0600

N» 21



Bl

TaBLE. KVICHAK o INSIDE TEST FISHERYs 1972
(1) DAY WNUMBER, (2) MONTH=-DAY, (3) DALLY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONSs

(&) CUMULATIVE PROPGRTION

{1y (2) (3) (4) (53 (¢)
e ok e gk Feodeckekskke g ek ek dokokdoaok
i 529 8.0 3.0 U012 sU0G1iZ
2 630 8840 96,0 « 0130 « 0141
3 701 4G.0 1364 <0059 2 0200
4 702 1240 148.0 « 0018 0218
5 7103 Lot 149.6 2« U001 U220
& T04 420 191.0 <0062 s UZB1
7 765 3790 57064 0558 s UE4U
8 706 2101.0 26710 23095 03935
9 707 1091 .0 3762.0 e 1607 e 5542
10 708 i47.0 309,08 L0217 e 5729
i1 709 1195.0¢ 5104.0 o 1760 e 71519
iz 710 197406 5301.0C G290 s 1BUY
13 71l 27160 S5ET72.0 20841 280651
i4 712 4901 6362.0 0722 . 9372
i5 713 235,0 6597.0 o346 971G
ity Ti4 47 o0 H644 .0 UGB YT 29788
17 715 BB.0 67320 20130 29918
i 71¢6 5661 6788,0 eGLEZ 10000

MEANs 10,01 VARIANCES T.76 N» 18



65

TABLE. KVICHAK o INSIDE TEST FISHERYs 1973
{1) DAY NUMBER» (Z2) MONTH-DAY, (3) DAILY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

{6) CUMULATIVE PROPORTION

(1) (2) (3} (4) (5) (61
ek sk goRgdcdolobdfdor okokdcdesedoiok dledemokeor doRaokokak
i 624 206.0 50.0 «00&6 « 0086
2 525 5760 1070 <0098 eU1lE5D
3 626 B54¢ 192.0 0147 20331
4 627 i52.0 344.0 0262 2« 05G4
5 628 el 351.48 12 o UBLT
5 629 329,90 680,0 0568 1173
7 630 81,0 TELeU 140 e1313
g 761 640 B23.0 20110 01423
9 762 129.4 954 .0 0223 « 1646
10 703 37.0 981.0 0064 01710
i1 744 37360 1364.0 sUChK 02353
12 765 859.0 2223.0 « 1482 03835
13 706 8U6.0 30290 «1391 «5226
is 707 69,0 369840 «1154 « 6380
i 708 iG835.0¢ 4783,0 « 1872 05252
a6 769 48204 526%.0 12832 0 GUB%
17 710 2430 550B.0 20419 09503
s 711 28800 579660 0497 1.00GCC

MEANs 12463 VARIANCE, 13.87 Ns» 18



66

TABLEe KVICHAK o LINSIDE TEST FISHERY» 1973
(1) DAY NUMBER» (2) MONTH=~DAY» (3) DAILY INDEX»
(4)CUMULATIVE INDEX, (5) DAILY PROPORTION,

(6) CUMULATIVE PROUPORTION

(1) 2) {31 (4) (5) (6)
ok Rk deoRsekfokdokgr RdoRmneckRgRoR kg RRRREF
R 3G0U.0 2000.4 ealiT i e dUTL
2 704 25046,.0 550G0.0 2UBY3 01964
3 705 170G.0 720600 wUB07 02571
& 707 7400,0 14660.0 e 2643 e 321%
5 708 70G0.4 21600, 0 2500 e 7714
&6 Tiv 15G0.0 23160.¢ 0536 8250
i 71l 22G0G.0 2530G0.0 0786 s 9038
g 7iZ 2200.0 2750060 20786 » 9621
9 713 3000 278000 G107 e 992Y
i0 714 200.C 28000.0 0071 1.0000

MEANS Yeat VARIANCES 4e14 N» 30



TABLE.
(1) DAY

(1)
3%k

Bt ot ot ot et ot ot
TR dn W b €8 O o~ O AW

o
-

MEANS

(2)
35 3% %

625
626
627
628
629
6306
701
70z
703
704
7105
706
707
708
749
710
711

1

KVICHAK »
HUMBER, (2)
(43 CUMULATIVE INDEX
(6) CUMULATIVE PROPGRTION

(3)

e Ao R ek

-~
243

1

o U

o U

l.2

o i}

o

» 0
37546
197.2
545604
691.5
245661
106.8
1be0
148,.3
22G3eu
1816.3
125343

67

INSIDE TEST FISHERY, 1976
{(3) DALLY INDEX»
> {(5) DAILY PROPORTION,

MONTH=DAY

(4)
ook ek gk 30k

o 0

o0

1.2
1e2
1.2
1.2
376.8
574.0
112044
ig8li.9
4263.0
437408
4390.8
4539.1
704204
8858.5
10il1l.8

YARIANCE,

{(5)
LR 2

0000
0000
0001
MR HHRTERH
«OC0G0
«GOCT
« 0371
01G5
0540
UGB 4
22429
«01i006
«O0LG
0147
02473
+179¢
s 1239

8.81

{61
B e e e e

s GUGU
2« 0000
+ 0001
s BULL
U1
G001
20373
« 3568
el10%®
e l792
v4221
e 4326
w4342
e 4489
G965
e 8761
LeGOOU

Ne 17



68

TABLEs EGEGIK o INSIDE TEST FISHERYs 1963
(1) DAY NUMBERs (2) MONTH=-DAY» (3) DALLY INDEX,
() CUMULATIVE INDEX, (2) DAILY PROPORTIONSs

{(6) CUMULATIVE PROPORTION

(1) (2) {3) (4) (5) (63
Rk oo dex e odakdok F3e ook g ok ook Bk ok
1 626 2154 2154 « 0278 U278
2 627 GGl 3il.4 2UiZ4 s U401
3 628 4348 355,2 « 00506 0458
& 629 499.2 854,.4 w0643 +110C1
5 630 1065.¢ 192%.4 0«4 373 s lBTE
6 721 5774 25974 s 3873 23348
7 702 9708 3568,2 01251 24599
5 43 14%09.4 43776 « 18106 e 6415
9 704 478.2 5455.8 « 0816 s 7032
i0 705 5934 £0469,2 «GT65 1796
i1 7%¢ 168 .8 621668 o2 L5 aBULL
iz Tav 268 .8 64B4.8 + 0346 8358
i3 708 1698 6654 .6 e 219 28577
i 709 18244 6837.0 20235 s 8812
15 710 47.4 £884,.4 « 00861 28873
L6 7Li 364.2 T248.8 s UHGY 09342
i7 Tiz 37268 T621l.2 e 048G 9822
18 713 53.4 76746 « UG GY 29891
19 7i4 19,8 TE94 .4 + 00D 2 9G17
20 7iB 17.4 7711i.8 U222 « 9939
21 Tleé 246 173604 2 G032 s 9971
23 718 Be4 7759.0 « 0011 1.,0000C

MEANS 3.46 VARIANCEs 16,64 Ns 23



69

TABLEs cGEGIK o INSIDE TEST FISHERYs 1964
(1) DAY NUMBERs (2) MONTH=~DAYs (3) DAILY INDEXs
(4)CUMULATIVE INDEXs (35) DAILY PROPORTIONS

{6) CUMULATIVE PROPURTION

o(2) (3) (4) (5) (&)
ok ok kddoRiciokkck okdkokdokdolk dokokolork kekdokpsk

i 622 7.2 Tel UGL4 UG LYG
Z o623 2e% G+6 s GUUS «UL1E
3 624 49,2 58,8 e G094 20113
4 025 39.90 9748 QLTS 2« U187
5 826 1l1.4 109.2 «0lZ2 + 0209
6 527 54.2 173.4 0123 20332
7 o©d8 5642 537.% WHBTY 01029
8 6Z9 i84.8 T22+4 20354 21383
9 630 748 730.2 WUCL5 21398
16 746l 16840 8G8.2 « 0322 21720
i1 702 126.0 1018.2 20230 «1949
iz 703 442 1022.4 «00UB e1l957
i3 Tu% 106.8 11i23.2 G193 22150
i4 708 585.0 2008.2 01694 3844
15 7ub 220342 4211l.4 04218 s GUGZ
16 707 25240 446304 0482 + 8545
17 748 38.4 4501.¢ U0T4 08618
18 709 600 4561.8 «0i45 « 8733
19 714 3Lez 4593 .0 +GGGO »8793
2¢ 711 1494 474264 « 0286 25079
21 712 21462 4595646 o %10 + 9489
ZZ (L3 243,06 5200,2 s 0856 e 9955
23 714 Geu 5209.2 « 0017 25972
24 715 78 52170 UGS s 9987
25 71t Heb 22235 s UUL3  1.8000

MEANs 14625 VARIANCE, 16.04 Ne 25



70

TABLEse EWEGIK o INSIDE TEST FISHERYs 1965
{1) DAY NUMBER» (2) MONTH-DAYs (3) DAILY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

() CUMULATIVE PROPORTION

(1) (2} {3) {4) (%) {(6)
3K SRk kR ERNE e sl e sk skl R ok g ER R AR
i 623 G02 442 s BLUS o BUGSY
Z 524 o 402 s UGUG cO0G
3 625 o 4ol » OGUE 200G
& 626 34,8 39,0 « 0079 . U088
5 627 81.6 120.6 0184 U272
& 628 882 268 .8 e 0199 0472
T &29 969 44,8 2 G217 0689
8 L3¢ 160.8 465,05 « 0363 « 1052
S 701 39345 85942 s OBEY e 1941
ic 702 659.2 1718.4 el941l 2+ 3882
11 703 138.90 1856.4 <3312 « 4194
12 704 411 .0 22674 20928 e5iZ2é
i3 7905 334.8 26G2.2 W 3756 05878
i 706 T15.8 3318.0 21617 s 7495
15 7067 13065 3418.8 s 0228 o TTE3
16 708 545.4 2964,.2 «1232 + 8955
17 709 189,80 4153.2 20427 » 9282
19 711 276 42192 s 0082 29531
20 Ti2 20760 447648 e U469  1.0000

MEANs, 1Z.38 VARIANCE, 12.41 Ns 20



71

TALEs EGEGIK » INSIDE TEST FISHERYs 1966
{1) DAY NUMBER» (2) MONTH~-DAY» (3) DAILY INDEXs
{4)CUMULATIVE INDEX» (5) DAILY PROPORTION,

(6) CUMULATIVE PRUPORTION

(1) (2) (3) (4) (5) (6)
B % 3 Sk e degesk R okskk Feoa ne e o sk ek e % e Rk Rk
1 624 546 6e6  40C0B <0008
2 625 2842 3408 0032  +0040
3 626 1524 187.2 0174  .0214
4 627 80440 991.2  +G918 L1131
5 628 6340 1054.2 40072 41203
6 6529 20262 125604 00231  .1434
7 630 161548 2872.2  oi844  .327€
8 701 20242 3074e4 20231 #3509
9 702 51348 338842 00358 43867
10 703 63142 4019.4 0720 4588
11 704 94G.2 4959.6 L1073 5651
12 705 140140 6360.6 #1599 L7260
13 706 37648 673704  «0430  o7650C
14 707 121540 795244 <1387 L9077
i5 708 511.8 B464.2 L0584  .9661
it 769 23746 B70Le8  oG271 09932
17 710 2846 87306  +0U33 09965
18 711 1640 B74846 0021  <998¢
19 Tlz 11le4 B76040  «G0L13 49999
20 713 le2 8761.2  <0UCL  1.0000
21 714 .0 8761e2  +00C00 1.0000

MEAN, 10.15 VARIANCE, 12.94 Ns 21



TABLE
(1) O

(4 )CUMULATIVE INDEX»

E]

ayY

2GEGIK o
NUMBERs (2)

72

INSIDE TEST FISHERYy
(3) DAILY INDEX»
{5) DAILY PROPORTIONS

MONTH=-DAY,

{6) CUMULATIVE PRUPURTION

(i)
ok

O W o=J O W o L N

MEANs

(z)
33k %k

624
625
62b
s27
628
t29
630
7C1
702
703
704
705
706
707
7us
769
710

(3)

AR ool e e

G559

36.0

i%.8

2548
3804
265.8
154.8
35440
520.8
i32.40
205.8
12640
16G.¢

600
381.0
34118
22068

7198

(4)
et e ke

36.0
52.8
7Be 6
4Z29.0
6G4 68
849,56
1203.0
1724.4
185644
206202
21868,.2
2349.0
2409.0
2790.0
30G1.8
3312.6
33924

(5)
ok kR

0106
20050
2G0T 6
L0333
0784
s U458
01044
1535
e G3EY
<0607
20371
s 0474
«O177
21123
«BYG
20651
«0235

VARIANCE, 17.29

19567

(61
B R e ek %

s 0106
3156
02352
01265
« 20RE
e 2504
03548
05083
eS8 1L
6UTY
0 0420
« 0924
e 7101
28224
e 91l
e 9765
10000

N» 17



73

TABLE. EGEGIK » INSIDE TEST FISHERYs 1988
(1) DAY NUMBER» (2) MONTH-DAY, (3) DAILY INDEX»
{4«)CUMULATIVE INDEXs (5) DAILY PROPORTICONS

{6) CUMULATIVE PROPORTION

(1) (2)

{ (4) (5) (6)
Ak ERok dokdor

)
Gk gesofdokfodokdok ookl Rk

i 52¢ 7.8 7+8 «Ul19 s U019
2 b21 bo2 12690 « 0L 0 U030
3 622 3542 4742 « 0086 03118
& 623 £3.0 11G.2 0157 U274
5 624 48 .0 158.2 +0120 2 U394
& Gg5 5964 25174 dUL&B 54z
7 426 19Z.:%6 10,2 « 0480 w1022
8 62¢ 12244 53206 e U3GE e 1326
G 629 FEYAY: TES5.4 + 0580 219086
10 630 FALEL TR 971.8 o514 0 2420
il 701 213,.0 1184 .8 « 0530 02950
12 762 4ZZ2.% L6072 1022 s4UL2
i3 763 500.4 2407486 e 1993 25996
14 104 3195 2727 4% s UT98 5792
15 705 22404 2951.8 « 0559 s 7351
16 746 172.8 2124.56 « 0430 s 7781
ir 107 194¢.8 3518.4 UG TE 2 B256
18 708 137.4 3452,.8 U342 e 85968
19 709 108.6 3560.8 20209 2 BEET
20 114G i54.5 3715.6 + 0385 e 9253
i 71l 672 3782.8 IR ERCN e 9420
i 7111z 118.8 3901.6 s 0258 + 93716
3 i3 Li400 L015.6 2 i32E4 1.00G0

MEANy 13630 VARIANCEs 19662 N» 23
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TABLE. EGEGIK o INSIDE TEST FISHERYs 1969
(1) DAY NUMBER», (2) HONTH=DAYs (3) DAILY INDEX»
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

(6) CUMULATIVE PROPORTION

()Y (2} {3) (4) (5) (6)
dedpsk e olokdolokdokdok Skokckolkdoiiok ekl dededolsok
1 625 1¢z.6 162.6 0297 00297
2 626 7602 i78.8 0220 B LY
i 527 1ile4 195.2 0033 sL530
& 628 36.6 22608 20106 « U055
5 ©2% 2184 44542 U631 01287
o 630 29548 7410 2« 3BL5 2142
770l 7410 1482.56 02143 2 4285
I ¥ d 139.2 1621.8 3402 e 45087
9 743 447 .0 2068,.8 «12592 e 59579
0 704 41842 24870 01209 s 7185
11 763 48762 297442 1408 8596
iz 706 343.6 3317.8 s U993 + 9589
i3 707 1212 3439,0 « G350 s 9529
it 768 2i.0 3460,0 0061 1.U00C

MEANS Be43 VARIANCES 8,00 Ny 14
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TABLE. &GEGIK o INSIDE TEST FISHERY» 1970
{i) DAY NUWBER» (2) MONTH=-DAYs (3) DALLY INDEX»s
(4)CUMULATIVE INDEX» (5) DAILY PROPORTION,

{#) CUMULATIVE PROPOURVION

1)y (2} (3) (%) {5) (6}
Aok dedok Rdokdokdoldok dopolorsdeiolor kol k RokkRR

1 623 3.0 3.0 w0042 s B0 LE
2 bZ4 i.2 402 < UG0S WL0LE
3 625 .0 13.2 2« 0035 20052
4 620 i2.6 25,49 20049 U101
5 627 3.0 28.8 20012 00113
& 628 Bath 37.2 0033 20146
7 6&£9 liek 4808 U4 S REF Rl
& 030 474 G50 « 0185 U376
9 7101 192.0 28840 20754 « 1129
10 702 12844 41740 « 0562 1632
11 703 30.U 447.0 S01L7 01749
1z 704 1348 460,8 0054 21803
i3 14l Glo.5 L0764 e 24u9 v42lz
i 7066 SZTe6 1704.0 02456 s 6668
is 767 364.2 2068.2 01425 28093
16 708 70.8 2139.0 + 0277 8371
17 749 20502 2344,2 s GBG3 G174
18 713 5060 240C4.2 « 0235 0 9448
19 7ia LI 2470.8 20261 096569
2 713 49,8 252046 20195 « 58864
2i T16 34,8 2555.4 0136  1.G000

MEAN, 13.72 VARIANCE>» 8.73 Ns 21
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TAsLE. EGEGIK o INSIDE TEST FISHERYs 1971
(1) DAY NUMBERs (Z2) MONTH~-DAY» (3) DAILY INDEX>»
{4)CUMULATIVE INDEXs (%) DAILY PROPORTION»

- {6) CUMULATIVE PROPORTION

(1) (2} (3) {4) {(3) {(6)
AR e RokdeRpRRekdes e e e e e ek g RAeockkn  kkspaokk
L oz4 LZG.U 12G.4 oUal2 eU4lc
2 625 Se4 12344 0012 e 0423
3 6206 iis2 134456 s UU38 o462
4 627 3e8 138.4% 20013 00475
5 628 28,8 167.2 0099 0574
65 629 959 Z6%.1 8333 o U908
7 636 68+ 6 332.7 20235 1142
5 701 47 o % 380.1 + 0163 21304
g 702 64 o2 444,43 « 5220 01525
iG 703 8Be2 532.5 <0303 1827
11 704 6e9 339.4 U024 2« 1851
i2 748 i9.5 358,9 o BULT « 1918
13 706 £28.7 768756 s 0785 22703
14 707 184.2 971.8 oGE34d «3335
15 708 142.0 1113.8 - 0487 3822
16 709 2755 1389.3 3945 24768
i7 740 5G2.2 1981l.5 22032 580U
L8 Til 23269 21i%% .4 U731 o 1531
iv 71z 813 22757 « 0279 e 7510
29 713 i94.3 2470G.0 s UBET 28476
21 714 8§5.2 2555,.2 0292 28769
22 7115 157.7 2712.9 s 0541 09310
23 Tie ib&.2 2877614 cUEGL3 £ YBT3
24 717 3609 2914%4.0 eU127 1.040GC0

MEANs  LZ2.40 VARIANCE, 28,85 N» 24
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INSIDE TEST FISHERYs 1976

MONTH=-DAYs (3} DAILY INDEXs
(5) DAILY PROPORTIONSs

TABLE. EGEGIK o
(1) DAY NUMBERs (2)
{4)CUMULATIVE INDEX»

(6) CUMULATIVE PROPORTION
(1) (z) (33 (4) (5) (&)
Sk Rk kdedekdeekooksr seeooiokucoksolok skkokssk R Rdk
i 6235 21.8 21.8 0022 0022
4 4z -TX 98,3 JUGTE el
3 827 46,8 145.1 » U048 0148
4 6Z8 32660 47101 « 1332 IRV
5 629 22048 691.9 « 0225 WUTUS
& 6390 140,131 832.0 U143 «0B48
7 701 609.5 1441 .6 20621 e i4TU
8 74z L2568 £2691.6 w1274 oZT4%
9 1063 58640 327766 20597 «334%1%
g 704 3227 360043 eU329 0 3670
i1 765 260.0 386U.3 U265 » 3936
1z 706 12756 3987.8 0130 4G50
13 7497 0B334 4867163 W UEGT R XATA
i% TG 1353.0 6324%4.3 01379 6142
15 709 470,86 6495.1 e U480 s 00622
16 710 404.9 5900.0 « 0413 e 7034
17 71l 13.1 6913.1 20013 0 7048
18 712 58.7 6971.8 s U050 o f10E
L9 Tl4 28370 9808.8 02892 1.0000
MEANs 12.98 VARIANCE» 24465 Ny 19
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TABLE. UGBGASHIK o INSIDE TEST FISHERYs 1961
{1) DAY NUMBERs (2) MONTH=DAY» (3) DAILY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTION,

(6) CUMULATIVE PROPORTION

(i) (2) (3) (4) {5) (6)
e ¥R RoRueoRFoRER Sedededene e deokded HopRsdoR R RHRRk
i 03¢ 407+4 407.4 0341 00341
2 7¢1 B5.2 4926 BT L st ls
R 4 176.4 669 .8 2Ul4%3 sub 0l
4 703 28342 G52.2 00237 <0797
5 104 45564 1407606 « 0381 21178
6 7G5 172.8 15804 U145 1322
7 706 340.2 192046 0285 01607
8 747 3084 2229 .4 eUdZt « LEED
9 708 52566 2754.96 00440 « 2305
i 709 B42l.4 35970 20745 0 300%
11 710 5454 4142.4 04206 03406
iz 71l 1518.8 5161.2 2JB52 e 4318
13 712 1412.4 6573006 »1182 5500
it 713 iB4Z et 8416.2 21542 « 7041
15 714 1296.6 3712.8 «1085 08126
16 715 11735 108856.4 S 09108
17 716 493,58 11380.2 «0413 » 9521
is 717 207 .6 11587.58 20174 050695
i9 748 630 11651 .4 o RUD3 09748
20 719 56.4 11707.8 U047 2« 9795
2i 720 49,86 1175766 U042 « 5837
22 121 66.0 11824.2 « U056 29893
23 722 128.4 11952.6 JULOTY  1.000C

MEAN, 12.06 VARIANCEs 19.438 N» 23



TABLE

UGASHIK »
(1) DAY NUNMBER,
{(4)CUMULATIVE INDEX,

79

(Z2) MUNTH=-DAYS

{(6) CUMULATIVE PROUPORTION

(1)
3%k

WG g O8RS e L DN b

i0

MEANs

(2)
k%

625
626
G627
6238
029
630
701
742
703
164
705
706
167
U8
709
110
711
7i2
713
714
7Lz
716
717
718
719
120

13403

(33

e e R R KR R

37.8
8446
16G.2
197.4
3%2e2
GT% 04
177006
1446.0
1279.38
1130.4%
896.4
951.6
13574
i5314.4
1024.2
1146.14
861.C
87162
47568
4110
465 .0
43L.0
322.8
2076
TTe4

e o g
LBL el

{3)

(4) (%)
e e e Hdofeok R
378 LG22
12244 0050
312.6 0112
510.0 «0LLG
862.2 0207
1536.86 « 0350
2314.2 2 U457
3760.8 «UE5S0
504%.56 0752
5171.2 A
TO6T 4 w527
8019.0 « 0559
G076.8 « 0622
16561.2 s08G0
116154 20602
127614 <0873
1362244 «0506
144%93,.5 0512
14969.4 U280
15380.4 0242
15845 .4 U273
162774 U254
1666G0.2 <0150
16807.8 20122
16885.2 U045
L72i7.2 Q578

VARIANCE, 26,44

INSIDE TEST FISHERY, 1982
DAILY INDEXs
{(5) DAILY PROPORTIONS

{6)
AR RK

G222
0072
o184
W B300
U507
e U903
+ 1360
e 2210
0 2962
30240
« 4153
o4 712
e 5334
6224
25826
o T4 99
«BGUS
+ 8517
81797
9038
s 931
29565
09755
« 9877
9922
LG4

N 26
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TABLE. WUGASHIK o INSIDE TEST FISHERY, 1963
(1) DAY NUMBERs (2} MONTH=DAY, (3) DAILY INDEX,s
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

(6) CUMULATIVE PROPORTION

(1) (&) (3) (&) (5) {6)
gaeck e moel o AR Rkgdokd  dokxEky e wd
1 526 5208 52.8 048 . U048
2 &27 33.6 8604 U3 U078
3 028 LoT.4 253.8 +0151 e U228
4 029 192.0 445 .8 G173 e D401
5 630 20262 651.0 20185 0586
6 761 24345 894456 219 « GBGS
T 702 243.0 1137.56 «0219 «1024
g 703 F81l.4 1719.¢ s Ub23 -1 ¥4
9 T84 11i44.8 2863.8 21031 e 2578
ig 705 G354 376962 sOBLY 23393
11 706 468,06 4237.8 « 0422 «3B13
iz 707 BZ2U.5B 5058.6 «U759 04554
i3 708 542490 5700.6 w578 e5i32
14 Tu9 226.% E225.0 elial2 0S4
iz 710 789.0 7014.6 20711 e 5314
16 711 5952 7605.8 «U230 s 6550
17 71z 355.2 B565,.0 +0EBG o (710
i8 713 585.2 9250.2 0617 08327
19 714 G&E7.2 1421764 cUBTA e 9197
£ 715 175.2 14392.8 « 3158 09355
21 716 4878 10880.4 « U439 0 5794
22 717 SZe2 1093205 0047 : 9841
23 718 732 11005.8 L0606 0« 9907
24 719 103.2 11109.0 200%3  1.0000

MEANs 13429 VARIANCE, 23.46 N» 24



TABLE.
(1) DAY

UGASHIK o
NUMBERs (2)
(4)CUMULATIVE INDEX»

81

{¢) CUMULATIVE PROPORTION

(1Y (2)
3% g RoEH Rk
1 622
Z 623
3 BZ4
4 625
5 626
6 627
7T 628
g 6529
g 630
16 761
i1 742
i2 7043
13 704
i4  74b
i5 706
16 71407
17 708
i8 709
19 716
£ Tii
2i 7112
22 113
23 T71l4
24 715
2% Tié
e6 117
27 11g
28 T1%
29 72¢
30 721
MEANS

16.85

(3)
ek ok

41le4
15.8
368
52.8
4048
123.0
177.¢6
403.2
£233.%
461le4%
8712
41400
1452 .6
26U2.8
2623.8
145342
i33%1.2
7869
898,38
1G00.8
123946
5l6.U
865.2
715.8
49% 0 4
42640
3600
151.8
59,0
31.6

INSIDE TEST FISHERY»
MONTH=DAY>

(4) (5)

S e s e e s ek koo
4144 0020
57.0 s 00G8
FERES 2UGLEB

14644 200206
1872 2« 0020
310.2 «UCc1
487.8 +0088
89%.0 0 BZ25Y
li24.4 «0116
1585,8 U228
2457.0 s 0431
2871.0 «020U3
4323.6 0719
69264 01288
9550e2 01299
11003.4 #3719
12354.6 20669
13141.2 SU359
14040.3 olik4s 5
15040.8 2 G495
1628044 U614
170964 s UGU G
17961.6 « 0428
18677.4 + U354
19171.8 UZ&5
195G61.8 « 0208
19651.8 « U178
20103.6 « U075
20172.6 0034
20204.4 «0Gis

VARIANCEy 24,45

1964

{3) DAILY INDEXs
{5) DAILY PROPORTION»

(&)
o ARk

U020
20028
o BG4E
0072
G093
ULl
s U241
e UR AL
20557
7835
01216
ol4Zl
AR
+ 3428
4727
05446
»6115
<0504
s 6945
w1444
« 8058
08402
» 3890
25244
e 9489
s 9097
09873
29950
293984
Leuuue

N» 30



82

TaBLE. UGASHIK o INSIDE TEST FISHERY, 19653
(1) DAY NUMBERs (2) MONTH=-DAY» (3) DAILY INDEX,
{4)CUMULATIVE INDEX» (3) DAILY PROPORTIONS

(6) CUMULATIVE PRUPORTION

L)y (2} (3) {4) (5) (6)
¥ dokd wddowdokdescieok okl ek Fedespokgar RRoRRNE
1 624 59.4 594 U027 0027
2 625 28a2 876 «0013 0039
3 624 7.2 124.8 0017 <3056
& 627 T4e4 199.2 00034 2« 0090
5 628 324.0 52362 20146 24230
& 029 3684.0 9LT7.2 S0173 2« (409
7 630 40608 1314.0 20183 «0592
8 Tel 30986 1623.46 o UL4G <4732
9 T02 20504 1890.0 0120 20852
10 703 5664 245664 2 G255 «1108
il 704 1537.2 3993.56 « 0693 « 1801
1 1605 876.0 4889.6 «0395 «216G6
13 706 787 .2 5656.8 00355 « 2554
is 707 1l3€.8 £789.6 0511 23001
13 708 137¢.4 Bl66,.,0 20621 23662
i6 749 G600 912660 s 0433 «4115
17 710 232846 11454 .5 «10ZU 5165
1 711 i342.8 127974 « U605 5770
19 die il9U.8 13888.2 4G «HabZ
FAVEREN B 177640 1566442 + 0801 « 7063
21 714 7908 16455.0 e 3357 27420
22 7i3 1%28.2 17983.2 s U6EY #8109
23 716 834.06 18817.8 « 0376 » 8485
24 717 V120G 19538.4 U323 e 0B1L
25 718 815.4 20353.8 (3368 9178
26 719 75708 211116 « U342 5519
27 726 566a4% 21678,0 <0255 09775
28 721 364.2 22842.2 oDlba s 9939
29 722 1358 22177.8 U061 1.0000

MEANy  17.30 VARIANCE, 32,53 Ny 29



TABLES

(1)

UGASHIK .
Day NUMBER, (21
{4)CUMULATIVE INDEXs

83

INSIDE TEST FISHERY,
(3) DALLY INDEX,
{5) DAILY PROPORTION»

HONTH=DAY 5

(c) CUMULATIVE PROUPOURTION

(1)
3 3

P OO maeg O A0 N L PO e

MEANS

{2) {3)

gk Fok kR R
6l4 2802
6e3 20+ %
626 15.0
627 127.2
628 2712
629 12340
630 12C.0
701 35Z.2
702 1i69,.8
703 47802
T04 646,38
705 10B6.90
706 9760
707 1989.C
708 1851.6
Tu9 LitY .4
710 166.2
711 30160
712 1367.4
713 279.6
Ti4 32262
715 36844
716 1014

14,43

(4)
o s e ook ok ek

28+2
48406
63.6
190.8
462.0
585.0
TC560
1057.2
12270
1765.2
2352.0
3438,C
441646
5505.6
7357.2
B46h. 8
8§632.8
9133.8
10501.2
15780.8
113183.0
114714
11572.8

(5)
oo s R 4

sUlZ4
<0018
«GU13
«0110
0234
« 0106
2 01U4%
0304
20147
413
U559
« 0938
o 0846
0941
«+ 1600
HYLY
0144
e0433
s 1162
20242
«UgT8
U318
200838

VARIANCE, 17.21

L9as

{(6)
Kok 4k R

o GUZ4
2 0042
U055
00165
» U399
s 0505
s U609
20914
1060
e L4132
2032
« 2971
+3816
757
6357
e 7310
0 7460
s 1892
9074
29316
2 FEGH
« 9912
1.004¢

Ns 23
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TABLEs UGASHIK o INSIDE TEST FISHERY», 1907
{1) DAY NUMBERe (2) HMONTH-DAYs (3) DAILY INDEX»
(4)CUMULATIVE INDEX», (%) DAILY PROPURTIONS

(6) CUMULATIVE PROPURTION

(1) (2) (3) (4) (51 (6)
wds okl loollokdokd ololoilkololg Rlolokok RdekoR

1 626 16846 16866 202953 « U295
2 627 238.8 407 .4 e U417 «0712
3 bZ8 i72.8 58G.2 3302 21014
4 629 357.0 937.2 0624 01538
5 B30 2292.9 3229.2 04007 05645
6 701 658.8 3888.0 « 1152 o BTGT
7 16< 54244 443044 o U948 e 71745
8 703 210 445104 U037 o {782
g 704 373.2 482406 <0652 « 5434
L 411 530.4 5385.0 «US27 09361
i 746 365+4 572044 « 0639 1.0000

=

e g et
b@

b

.

&s00 VARIANCES 6610 Ns 11



TABLES

(&)

(1)
sk

oy 0 w3 O U D e

i8
i3
YAy
21
22
23
24
25
26

MEANS

{2)

UGASHIK °
(1) DAY NUMBER>
(4)CUMULATIVE INDEXs
CUMULATIVE PROPURTIDN

(3)

A RRF R RRARR
023 474
o4k 12i.8
625 4438
626 60%.0
027 1049 .4
628 L5024
529 10935.2
630 IEATE
701 230400
702 1226.4
703 1627.2
704 1698.8
705 4120.2
706 177306
107 2953.2
7i8 2145.6
109 i558.8
730 1960.8
711 1485.C
7i2 13248
713 162640
714 1371.6
Ti5 BBY <6
Tié 5616
717 55348
718 651.0
14,25

85

INSIDE TEST FISHERY,
(2) MONTH-DAY>

{(4) (5)
fedesde e de sk R R AR RE R
7.4 wUCL3
169.2 s 0034
6150 20126
1224.0 0172
2273.4 ey
3775.8 o Uhz4
4869.0 « 0309
566344 0224
7967 ¢4 0650
9193.8 U346
10821.0C 20459
12519,.9 U479
16639.2 01163
18412,.8 «UB01
213656.0 00834
235116 0606
25070 .4 03440
26971.2 « 053506
2545602 « 0419
2978160 00374
31407,0 U459
32778.6 00387
3%66%.2 Uesy
3422548 U159
347796 «G158
35430.6 0lB4

VARIANCE, 31.08

1968

(3) DAILY INDEX»
(%) DAILY PROPORTICHN.

(&)
e e sk 4k

0013
e UG4E
U174
0345
o 0b4c
1G4S
#1374
1598
02245
02595
03054
3533
e 46906
«2197
20030
« 6636
e il TE
s 7612
« 3032
s 5405
08864
09251
e 926
25660
09816
1.0000

Ns» 26
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SECTION III. SUPPLEMENTARY SECTION

Set 1. Port Moller Test Fishery, 1967-1973; 1975-1976,

Set 2. Method for estimating daily and seasonal run size from Port
Moller observations.



TABLES
{1) DAY

{4 )CUMULATIVE INDEXs

PORT MOLR..OUTSIDE TEST FISHERY,

NUMBER, (2)

87

MONTH-DAY

{6) CUMULATIVE PROPORTION

(1)

Sedk

CO w0 W e O PN e

MEANS

{z)
ok %

611
517
618
619
620
629
5256
630

W

(3)

e feogskne R ok Ok

U

2 G0
1.38
538

1¢.98
2037
54006
Bo17
Ze22

(%)
e o e e ek ok

00
1.38
£.77

17.75
2012
25018
33,35
35.57

VARIANCE,

19867

{3) DAILY INDEX»

(2}
sk gk %

+ U000
«3389
ei5i3
3088
0665
e 1423
02296
20626

2.88

(5) DAILY PROPORTIONS

(6)
ek kA k%

« 0000
U389
1902
0o 4998
9655
e 70TE
09374
1.,000C

N
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TABLEs PORT MOLR..OUTSIDE TEST FISHERY, 1968
(1) DAY WNUMBERs (2) MONTH-~DAY» (3) DAILY INDEXs
{(4)CUMULATIVE INDEXs> (5) DAILY PROPORTICH»

(6) CUMULATIVE PROPORTION

(1) (2) (3) {(4) (3) (8)
sk Rk edoiclolokdir okdokdokdokdciok Sokokiokor dokololork

i 6190 e SE 058 «0115 «0115
2 611 « 00 258 G000 o115
3 6iz o Wil «58 o GUGT eUilil
4 Gl4 « 35 093 06T « 0184
5  bi5 3694 4087 « 0781 « G966
& 616 1.G2 5.89 » U2G3 + 1169
7 617 236 B.25 U468 01637
5 618 2 67 Be92 00133 1770
9 519 092 9. 84 <0182 01952
1o 621 3640 13424 «06T4 e 2D26
11 622 Zel7 1541 03430 3056
12 ©eso 4038 16,79 s 0869 23925
13 &z¢6 216 19.95 0033 03958
1a 627 2425 22,20 o U447 e 444D
i5 548 4.63 2683 s U918 5323
16 629 230 29,13 2+ 04506 «5T79
i7 630 Fe b4 38,77 21912 2+ 7062
18 701 4.70 43,47 sUG32 8624
19 702 2011 45.58 0419 «9043
24 765 098 46.57 0493 09239
Zi  T¢6 Le2i 47.78 20241 e 9479
22 767 W29 48,07 2 0057 « 9537
23 708 260 48074 20132 s 9668
24 710 1043 50,106 20283 9952
25 711 o4 50641 0048 L LBOU

McANs  13.97 VARIANCEs 206.58 N, 25
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TABLEs. PORT MOLR..QUTSIDE TEST FISHERY, 1969
(1) DAY NUMBERs (2) MUONTH=DAYs (3) DAILY INDEX»
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

{(56) CUMULATIVE PROPURTION

(i) (2} (3) (%) (%) (61
B wdedk odosiokdokdolRkek okl ReRkaok e n g R oRg
1 61z 18 » 18 +O0L7 SU0L7
2 613 2089 3,07 20280 0297
3 oi% e 32 3,39 0031 s 3328
4 ©16 021 3,60 « 0020 « 0348
5 619 0%l 401 « 0040 388
& 620 .56 10.58 00634 e 1022
7 621 5.09 15.67 0492 2« 1515
8 622 hol8B 19.95 Uhia 0 L9EY
9 0623 T.87 27.82 0761 0 2690
16 424 8o38 36,20 aUBLG « 3500
11 625 10,60 46080 01025 4525
iz o626 BoZl 55.01 0794 «23169
13 627 5.02 60,04 o488 5804
i4 &8 Te19 6T.83 U754 6558
i% 630 G929 77.12 20898 e 7456
16 701 s34 8346 «U613 s 80569
i1 70z 4458 88,04 + 0443 8511
18 793 3.61 91.65 20349 0 8860
19 704 2o il G4, 3% D281 91zl
20 705 £e95 97,30 JUZ2E5 09406
21 706 o7& G8.05 s U073 e 347G
22 TU7 2e4T 1006.53 w0239 03719
23 798 1e34 i41.87 0130 9849
24 709 Le57 163.44 20151 1.0000

MEANs 12.53 VARIANCE, 22.93 Ns 2%



TABLE.
(i} DAY NUMBER, (2)

(4)CUMULATIVE INDEX»

PORT

MOLR.OUTSIDE TEST FISHERY,

90

19746

MONTH=-DAYs (3) DAILY INDEXs

{6) CUMULATIVE PRUPORTION

{

1)
#% %k

o e
[AVIE SR SNy e EE B w UV SR N FVR SV S

i3
14
i5
15
17
i3
i9
Y44
21

MEANS

ie)
W

611
612
613
520
621
622
623
624
625
G26
627
628
549
630
702
763
704
135
706
709
716

1

o

{3)

o RN R ERN

[

&
o

2

e 2U
T
00
3.52
G.86
Ga75
4,90
18.70
1i.30
16.20C
12.82
6ol
G.95
14.56
4238
1.5
3020
2.26
Tt
o UY

25

(%) (%)
Rk feRokRdok
« 20 «0CL5
0 90 »0051
90 PR R eReRe
G042 3255
14.28 « 0715
24003 s OTUT
28499 2 G360
47.69 #1357
58,599 s UBLY
TE.19 1175
88,01 e U930
94,16 s UG40
104,11 0722
118.67 il
123.05 20318
124,57 o116
127.77 0232
136,03 «01l64
137.29 s UDRT
137.29 PR
137.84 s 0040

VARIANCEs 15.67

(2) DAILY PROPORTICN,
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TadlEs PURT MOLRWoOUTSIDE TEST FISHEKYs 1971
(1) DAY NUMBERs (2) MONTH-DAY» (3) DAILY INDEX
{4)CUMULATIVE INDEXs (Z) DAILY PROPORTICNS

(6) CUMULATIVE PRUPURTION

(i} (2) (33 (4) {5) {(6)
Rk AR wolololololoksep SRRk RdokE R FORFHERE RRER R
s BLY £e85 2085 R EEL] 2 U234
Z G618 o U 2e85 « 0000 «023%
3 619 e U0 2085 U000 U234
4 621 3445 6430 « 0283 0517
5 oez B8.96 15.26 U730 21253
& 623 2e32 17.58 « 0194 0 L444%
i G224 Se10 22.68 <0419 0 1LBES
8 625 oG 23.52 + 0009 e1932
3 5286 1308 37.19 01123 + 3055
L0 627 1.92 39,12 «+Gi58 23213
11 628 0 00 39,12 2« UCL0 «3213
iz 743 3oz 42+3% U200 3477
13 7C¢s 3.22 45,56 e 0264 03742
ia 705 17.52 £3.0% 01439 «51851
15 706 iT.22 60,31 #1415 65496
i6 707 22620 162.51 01823 841G
i1 708 1i.68 114.19 20959 259378
L8 749 Ze il 11€6.29 L1772 »955¢
19 719 547 12177 20450  1.,0008

MEANs 12.65 VARIANCEs 20,70 Ny 19
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TABLEe PORT MUOLR..OUTSIDE TEST FISHERY, 1972
(1) DAY NUMBER, (2) MONTH-DAYs (3) DAILY INDEX»
{(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

(&) CUMULATIVE PRUPCRTION

(1) (2) {(3) (&) (5) (&)

sk Rk mefolkgRkoRk deweddedeckskgesiene Rdeskskk Hekoksoiok
1 621 T 57 JULE3 ewlf3
Z 822 1e34 le42 s 2884 0« 3038
3 626 e G2 2003 «1321 04359
& 628 25 2428 - 0537 s 4BG5
5 629 06{3 2-78 n}.{}?g 05969
5 530 132 4,10 w2639 s 8BUY
v Tul o 56 %o fith eh193  1.000C

MEAN 4028 VARIANCES 3.66 )
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TaBLE., PORT MOLR.-OUTSIDE T&ST FISHERYs 1973
(1) DAY NUMBER», {2) MONTH=-DAY,» (3) DAILY INDEX,
(4}CUMULATIVE INDEX» (5) DAILY PROPORTIONS

(&) CUMULATIVE PROPORTION

(113 (2) {3) (4) {5) (6)
g Eedock gedokdoksedoiokd Rdofododededoleode Fedespdokx Rk Aok
i 614 B.60 8,60 <0253 + 0253
Z 615 B.80 17.40 U259 UBid
3 b61¢ 8o9¢ 26030 <0262 174
& 617 G610 35.40 s 0268 01042
5 618 G20 bbe 30 0280 01322
6 619 10,30 55,20 20303 01625
7 620 9.30 64.50 0274 +1699
& 82i BeBYL 73.3¢ LS9 L1l
9 &22 Be30U Bl.60 0244 22403
146 623 19.60 101.20 0577 e Z9EU
i1 &z24 19,70 120.90 « 0580 03560
12 6¢e5 15,70 140,60 0580 o 4140
13 626 18,16 158,70 « 0533 04673
14 627 46025 204,90 e 1300 56034
i% &8 42050 247440 01251 « 7285
16 o6z% 23400 27040 LBTT s 79064
17 630 350 273490 0103 08065
18 741 1i.6¢ 285,50 « 0342 28407
i 7oz Le28 297.70C 28329 8765
20 763 12.80C 310.50 WU3TT 09143
21 7G4 14.00 324,50 « 0412 «%9555
AN )] 15.10 339,60 « 0445 1.0000

MEANs 12474 VARIANCE, 29.24 N» 22
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TABLE. PORT MOLR, .OUTSIODE TEST FISHERYs 1975
{i) DAY NUMBER, (Z2) MONTH~-DAY» (3) DAILY INDEXs
(4)CUMULATIVE INDEX»> (5) DAILY PROPORTIGHNS

{(6) CUMULATIVE PROPORTION

(1) (2i {3) (4) {5) (61
ok Rk sekokdokkddokd esdokskRgeok AR R R
i 613 1.04 1.00 0011 «0011
2 6l4 2630 390 + 0032 2 GU43
3 615 4570 8660 20051 0« 0094
4 616 5.70 14.30 UGbZ 0157
5 617 22450 36,80 024G o i5G3
& 5ib 37.70 74,50 2 U413 «0816
7 619 11.20 85,70 + G123 « 0939
8 620 260 . 54.30 0094 1033
9 621 17.60 111.90 o193 1225
i 622 27460 139.50 <0302 w1528
i 63 37064 LT77.41 oliflie « 1939
iz ol4 47,80 224,70 U521 024061
13 625 57.60 282+3C U631 230UG1
i €26 50,00 342430 «UEST 3749
15 628 60.865 403.15 «UBE6 4415
16 629 60.00 463.15 0657 W ZUTZ
17 53¢ 6G.00 523,15 0657 05729
i8 701 6230 585,45 0682 o841l
is 7oz 6020 645465 U659 o TUTL
20 703 12.50C 658,15 w0137 0 7207
ci 704 574U 715.55 0629 « 7836
2  Tub 99.50 818,40% PR R R «892E
23 706 3310 848.15 362 9288
24 707 18.00 866.15 0197 « 3485
25 70w 47,00 513.15 00515 1.0000

MEAN» 16.11 VARIANCE, 29.98 N» 25
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TABLE. PORT MOLR..OUTSIDE TEST FISHERY», 1976
(i) DAY NUMBERs (<) MOUNTH=-DAY, (3) DAILY INDEXs
(4)CUMULATIVE INDEXs (5) DAILY PROPORTIONS

(6) CUMULATIVE PROPORTION

(1y (2) {(3) (4) (5) (6]
R AR kdolgdokdedoksk ook g dedg gy kkoledkdek
I 513 1.90 1.%0 » 0028 0028
2 614 2.80 470 e G4 o GGEY
3 615 3.00 7.70 « 0044 20113
4 old 1.5C G.20 uldz e Ul35
5 617 2 00 9.20 00LG G435
& 548 150 10,70 20022 sWi57
7 619 16430 2700 « 0239 « 0397
g 620 3650 3090 s GUST 0454
5 621 26470 5760 «U392 s UB4S
10 622 10.00 67.60 2« 0147 20593
il w22 £ie%0 BG . 030 eU3i4 0 12LE
iz 624 23040 112.40 + 0344 01651
13 o235 18.80 131.28 00276 e 1528
14 626 33.10 164,30 + 0456 e 2414
15 o627 19,20 i83.59 «0z82 2696
16 628 31.70 215,26 2 UB06 e 3162
17 629 1iil.60 326,80 e LEAU 0 48G2
18 630 5750 384,30 s UB4&S 25646
19 101 26010 412440 e U413 $OU5Y
z0 702 l8.6C 431,00 0273 056333
21 763 21.50 452.50 « 0316 s 6649
22 104 4890 5Ul.440 0718 0 1387
23 dus 62650 563.,90 (518 $ 8285
24 706 58010 622,00 <B4 29139
25 707 26620 548,20 U385 «9524
6 108 3240 580, 60 0476 1.0000

MEAN, 4797 VARIANCE, 27.93 N» 26
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METHODS FOR ESTIMATING DAILY AND SEASONAL RUN SIZE
FROM PORT MOLLER OBSERVATIONS

Let Y(t) be the cumulative proportion of the run characteristic
occurring on day of the run t. One appropriate form of a model describing
Y(t) is (1 + exp(-(a+bt)))™L, a two parameter inverted exponential. Using

~

past records, nonlinear least squares technique will yield the estimate, Y.

Given prior knowledge of the relation between the true total run
characteristic, N, and the true total size of some attribute of interest,
A, estimated mean passage, M A, is given by (1/n)#* Z (A/N) where n is the
total number of years of record or the total numger of years in some stratum
of all years of record. Given an initial estimate or guess, Ko’ the total

AN "~ A
expected run characteristic for the year, N, is AO/M.

Daily incoming observations on the run characteristic, Oi’ are treated
A t
to yield P(t) = (l/N)e(iglOi) where P(t) is the cumulative proportion of

the run characteristic occurring on day t.

The next step is synchronization of P(t) with Y(t). Choose t to
satisfy m%n(g(t) - 0(1))2. 0(1) then becomes 0(t) and the following obser-
vation is 0(t+l) and so forth up to approximately five observations. At
and beyond five observations, re-synchronization is accomplished by finding
st to satisfy méﬁ(m%n(?(t) - P(t+st))?) for all integers such that t + st
is greater than zero. Once the minimum has been located, all values of

P(t) become P(t+st). Note that st may be less than zero.

After synchronization, the estimate of the attribute of interest on

day of the run i, A;, is (P(i)/¥(i)) * M.

Assuming that proper care has been taken in the selection of the data
base for ?, severe deviations of P(t) from ?(t) are due to poor estimates
of either Aoor M. Error in the estimation of M will become obvious from
data which originates at a point vemoved in time and space from the run
characteristic from which M has been computed, e.g., catch, aerial survey,
escapement (see below). Hence it is possible to detect and correct errors
in ﬁ during the course of the season. When M ois secure, large deviations

from expected indicate that the initial estimate of the attribute of
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interest is inaccurate. The accuracy of the estimate of A, can be improved
by selecting A} to satisfy min(m%n(Y(t) - P(t))2). A new ﬁ, R' is then

v ~AA A
defined as A}/M and the procegs of the daily estimation of the A; continues.

So far the outline has been limited to a description of the means of
estimating the total magnitude of some A. The first derivative of Y(t),
say y(t), is useful in providing estimates of the daily magnitude of some
attribute of interest, gi' Assuming that the estimates of the a; are taken
from a run characteristic which is measured several days in advance of the
time when the attribute may be more accurately determined, the apparent
accuracy of the estimates of the aj may be used to ascertain the accuracy
of the estimate of A before the run characteristic upon which A was based
has ceased to exist. The interaction of estimates of the same attribute
made at different points in time and space is more easily grasped by means
of example. Suppose that total run size is the attribute of interest and
that the estimate of this attribute was made on the run characteristic,
standardized catch at Port Scylla. Port Scylla is several days fish swim-
ming time from the target estuary, Charybdis Bay. The description of Y(t)
which treats total run size also defines y(t) which is used to treat
daily run size. y(t), as observed at Port Scylla, should be realized in
Charybdis Bay on day t+k. (Although k is roughly constant within one
season, k behaves as a random variable from year to year.) Daily run size
estimates in the estuary can be made independently of y by combining daily
catch with allocated escapement. Suppose there is a consistent positive
bias in daily density estimated at Port Scylla as compared to daily density
estimated by combining catch in the Bay with escapement. This would
indicate that M was initially estimated too low. Assuming that daily
density is more accurately determined in the estuary, ﬁ is adjusted to that
value which causes the daily Port Scylla estimates to most closely cor-
respond to the Charybdis Bay estimates. The new estimate of M, when
returned to the system of estimation at Port Scylla, will yield a new, more

accurate estimate of A, total run size.
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SECTION IV. GSUPPLEMENTARY TABLES

Set 1. Naknek-Kvichak District Outside Test Fishery.

Set 2. Egegik District Outside Test Fishery.
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TaBlEe. NAK-KVI SOUTSIOE TEST FISHERY, 1976
(1) DAY NUMBERs (2) MONTH=-DAYs (3) DAILY INDEX,s
(4)CUMULATIVE INDEXs (5) DAILY PROPOURTIONS

{6) CUMULATIVE PROPORTION

(1) (21} (3) (4) (5) {(6)

SR FRy FRoRdmfeddeok egfksechioRoksk ckokelokd emockoRep
L 628 o U o - 0000 « 0000
2 701 i04e1 104,11 0750 W2T50
3 762 254,43 358.3 «1833 « 2584
4 704 BB8.,8 447.1 0640 3224
5 707 48,0 495,.1 20346 $ 3570
&  TeB 53,1 648,3 1104 4674
7 709 73847 1386,.9 +5326 1.00006

MEAHS, 252 VARIANCES 3.44 N»
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TABLE.
(1) DAY

(2)
k%

62
630
102
765
07
708

EGEGIK
NUMBERs» (21
{(4)CUNULATIVE INDEX,
(6) CUMULATIVE

{(3)
e kR R ek

25,1
42448

1104.0

70805
99669
1877.7

100

MONTH=-DAY»

(&)

e e e e e e e ook

25.1
450.0
1554,0
226245
325904
5137.1

VARIANCE,

«OUTSIDE TEST FISHERYs 1976
{3) DAILY INDEXs
(5) DAILY PROPORTIONS
PROPORTION

(6]

FRR AR R

20049
< 8T
03025
0 4404
«56345

1,0000
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