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Abstract

i i 1500 t. from
The catch of 4VsW cod in 1989 was 36,662 t., a reduction of over
1988 but still over the TAC. The catch at age from 1971 to 1?89 was
reconstructed on a half-year basis. The management system switched, in mid-year,
to regulating the fishery by condition of license rather than the previous method
of issuing Variation Orders.

indi f population
The July surveys and the March surveys were used as the indices o :
abundange for calibration purposes. The commerc;al.catph rates contlnueq to
decline in 1989 to a level inconsistent with other indications of the stock size.

i i - It had been
The SPA was calibrated using ADAPT and the palf year catch at age. :
suggested that the half-year formulation might have gesolved the problems with
the retrospective view of the assessment, however this was not the case.

i - i t double F, ;.
The 1989 fishery produced a mean fully recru}ted F of 0.38, almos 0.1
The 1990 and 1931 TAC’s of 35,200 t. are projected to generate F's of 0.39 gnd
0.36 respectively. The Fy, catch in 1991 would be 29,700 t. The populgtlon
biomass is projected to grow in 1990 and 1991 even if the catches remain at

35,200 t.

Résumé

En 1989, les prises de morue de 4VsW se sont établies a 36 662 t, ce qui
représente une diminution de 1 500 t par rapport & 1988, mais reste supérieur
au TPA. On a recalculé les prises selon 1l’'&ge de 1971 a 1989, en les compilant
par demi-année. En cours d'année, on a modifié le régime de gestion, de sorte
que la péche est désormais régie par les conditions des permis plutét que par
des ordonnances de variation.

Les campagnes d'évaluation de juillet et de mars ont servi a établir les indices
d'abondance de la population aux fins d’étalonnage. Les taux de prises
commerciales ont continué de fléchir en 1989, atteignant un niveau atypique des
autres indications sur la grosseur du stock.

L’ASP a été étalonnée au moyen de la méthode ADAPT et des prises selon 1'age par
demi-année. Certains pensaient que la formule par demi-année pourrait permettre
de résoudre les problémes découlant du caractére rétrospectif de 1’évaluation,
mais cela n'a pas été le cas.

Dans la péche de 1989, le plein recrutement moyen F était de 0,38, soit prés du
double de Fy ;. En se fondant sur un TPA de 35 200 t pour 1990 et 1991, on a
établi des projections respectives de F = 0,39 et F = 0,36 pour ces deux années.
En 1991, les prises seraient de 20 700 t a F, ; On prévoit que la biomasse de
population augmentera en 1990 et 1991, méme si les prises restent de 35 200 t.



Introcduction and Description of the Fishery

The 1989 total catch of 4VsW cod was 36,662 t., a reduction of over 1500
t. from 1988, but still 1400 t. over the TAC (Table 1 and Figure 1). The foreign
catch, primarily bycatch in the USSR and Cuba silver hake fishery, increased to
over 200 t., the highest since 1985.

Twenty percent of the total catch was taken in 4W (Table 2), the highest
proportion since 1983. The greatest change was in the OTB gears, dominated by
the offshore trawlers, which increased the proportion of their catch taken in 4W
four~-fold (3.3% to 12.5%).

The allocations to each gear sector were adjusted during the course of the
fishing season (Table 3) and the final allocations were close to the reported
catches for all gear sectors except FG <45’ which had an 1850 t. overrun,
Management measures employed within season changed in May of 1989 with Variation
Orders, issued by the Regional Director-General being largely superceded by
Conditions of License issued by local Fisheries Officers. While this change made
it possible for managers to institute changes in trip limits and by-catch limits
very effectively, it is much more difficult to determine what management measures
were in effect at any given time.

Catch at Age

The 1989 catch at age was constructed from 6 age-length keys (Table 4),
quarterly keys for the mobile gears and half-year keys for the longline/handline
gears. The catch assigned to age-length keys azcounted for 97.7% of the total
and the age composition from keys (Table 5) was adjusted upwards by 2.3%. The
parameters of the length-weight relationship (a/b) were obtained from the results
of the March 1989 and July 1989 research vessel surveys. The 1989 catch at age
was compared to the projected catch at age from the last assessment (Figure 2).
The agreement between the two curves is fairly good although the catch of the
1883 yearclass {age 6) was not as poor as projected. The 1980 yearclass (age 9)
still shows up strongly and indeed, better than projected.

The entire catch at age from 1971 to 1988 was reconstructed, where
necessary, (MacEachern and Fanning, 1990) on a half-year basis to better estimate
the mid-year numbers: for calibration purposes. As well several deficiencies
identified since the last assessment were addressed. The 1984 catch at age was
recalculated with a/b values from the July 1984 RV survey as the parameter values
used previously generated weights at length substantially below those indicated
by the July 1984 survey. The 1988 catch at age was also reconstructed to correct
the a/b values and to include 700 t. of additional catch. In the 1988 assessment
the long term mean values for a/b were used (Fanning and MacEachern, 1989) to
reduce interannual variation, however subsequent investigation has indicated that
yearly changes in the length-weight relationship are not random but rather show
distinct trends. Because of this the mean values were not appropriate and the
annual estimates of a/b were used instead. The resulting half-year catches at
age {Table 6) were compared, by MacEachern and Fanning (1990) to the full~-year
catches at age in the previous assessment (Fanning and MacEachern, 1989). Except
for the years where the input values {a/b or total catch) were changed, the
differences were minimal.

The weights at age in the commercial catch {(Table 7) have been variable in
recent years. Ages 3-7 may be showing a slight increasing trend over the last
3 years, however the weights of the older ages have generally continued to
decline in the same period.

Indices
July Research Vessel (RV) Survey

The July stratified RV survey from 1971 to the present, has been used as
the primary index of abundance of this stock. A conversion factor of 0.8 was



applied to adjust A.T. Cameron and Lady Hammond (1971-1982) mean catch per tow
to Alfred Needler (1983-1389) equivalents (Fanning, 1885). The total catch rate
in numbers has remained constant for the last 3 years however the age 4+
population has continued to decline and is now the lowest since 1977 (Table 8;
Figure 3). The age 2 catch (1987 yearclass) was the largest since 1983 (1981
yearclass). The coefficients of variation for the July RV survey are given in
Table $S.

Spring RV Survey

A spring stratified RV survey has been conducted in 4VsW from 1979 to the
present with the exception of 1985. As part ¢of an experiment in survey design
the spring survey strata were changed in 1986 to produce fewer, larger strata
(Figure 4) and allocation of sets was based on both stratum size and historical
fish distribution. The new design and allocation scheme has been retained since
then. Because cod have rarely been caught in strata 60 and 61 in any season these
two strata were eliminated entirely from the new stratification scheme. BAs was
done for the July survey the catches from the years 1978-84 were adjusted by a
conversion factor of 0.8 to account for the change in RV vessel from A.T. Cameron
to Alfred Needler (Fanning, 1985).

The spring survey in 4VsW has been unable to sample the entire survey area
in several years due to ice, and in three years one or more entire strata were
unsampled (Table 10). Since the new stratification scheme was adopted in 1986
there has only been one occasion that a stratum was unsampled. The strata north
and east of Canso (43,44,45,46 and 401,402) are most likely to be affected by ice
cover. The mean catch per tow by strata (Table 11} shows that strata 45 and 402,
which overlap in area, are significant contributors to the overall catch. To
investigate the magnitude of potential biases introduced by being unable to
sample all strata, several methods of weighting the available data were examined.
The first assumption investigated was that the mean in the missing strata was
equal to the mean in the remaining area, effectively the stratum was removed from
the survey. The second approach was that the adjacent, sampled strata could be
used to estimate the unsampled area, effectively pooling strata 43,44,45 in 1980,
43,44,45,46 in 1982 and 401,402 in 1989. Strata were pooled using unweighted
means and means weighted by number of samples. The different ways of pooling
strata had virtually no effect on the survey catch per tow and the difference
between ignoring missing strata and pooling was minimal except for age 2 in 1989.
The unadjusted means were used as the index of abundance for the assessment.

The total catch numbers (Table 12, Figure 5) in 1989 are substantially higher
than the previous 2 years however the age 4+ numbers are down, .similar to the
July survey results (Figure 6). The catch of the 1987 yearclass was the highest
in the series at age 2, consistent with the indications of 'a relatively strong
yearclass from the July RV survey. The coefficients of variation for the Spring
surveys are given in Table 13.

Commercial Catch Rates

Commercial catch rates were estimated using a multiplicative model to
standardize the otter trawler series from 1968 to 1989. The model and the gear
categories have been the same since 1987 (Fanning and MacEachern, 1989 and
references therein) with the addition of each new years data. The APL software
STANDARD (Anon, 1986) was used to calculate the standardized catch rate. The
results (Table 14, Figure 7) indicate a continuation of the declining catch rates
seen since 1986,

The commercial catch rate was not used as an index of population abundance
to calibrate this assessment. The catch rates, as calculated from the Fisheries
Statistics, have apparently declined since 1986 to a degree inconsistent with
other indicators of population size. One possibility is that increased in-house
management of Enterprise Allocations by companies has resulted in increased
effort being expended searching for particular size and species mixes in each
trip. However, the total fishing effort, for an entire trip, is recorded, by the



statistics system, as directed for the main species caught. This will deflate
the trip-based catch rate for the main species while the set-based catch rate may
be considerably higher.

The International Observer Program {(IOP) collects catch and effort at sea
and the data is recorded on a set-by-set basis. A multiplicative model was used
to analyse the IOP catch and effort data for Maritimes stern trawlers (TC 4-5)
from 1982 to 1989 (Table 15). Comparison of the two catch rate series (Figure
7) indicates that, in general, the set-based catch rates (IOP) have remained
relatively high from 1984 while the trip-based catch rates peaked in 1986, and
have returned to a low level in 1989.

The difficulties with the commercial catch rates identified above have
prompted a research recommendation to review the available catch rate data and
particularly, to examine the effects of aggregation i.e. trip-by~trip cf. set~by~-
set, on the apparent trends in the catch rate series. Until some understanding
of these effects is gained the commercial catch rates will be difficult to use
for calibration purposes.

Sequential Population Analysis (SPA)

One problem which arises when calibrating an SPAR is to estimate the size
of the population at the time of year appropriate to the calibration index. 1In
the case of RV surveys they are generally conducted in the same month each year.
Since the major RV survey for Scotia~Fundy stocks is in July (i.e. midyear) the
practice has been to "fish down" the SPA population by applying half of the
estimated annual total mortality to the beginning of year numbers. This assumes’
that a greater proportion of the catch is taken in the first half of the year,
Deviations from this assumption c¢an introduce a misalignment of the SPA
population and the calibration index which may vary from year to year depending
on the seasonal distribution of catches. With the catch at age available with
an appropriate seasonal breakdown, half-yearly in this case, it was possible to
estimate the midyear population size directly from the catch without assunming a
specific seasonal pattern of catches. The underlying SPA model equation is
unchanged when using the catch at age on a half-year basis.

Calibration

The ADAPT software used to estimate the population size in 1989 is given
in Appendix 1. There were several changes in the ADAPT formulation (Table 16)
from the previous assessment (Fanning and MacEachern, 1989). The SPA was
calibrated using the July and March RV mean catch per tow rather than the July
RV population numbers and the standardized commercial catch rates. All residuals
were given equal weight and were calculated as differences of logarithms, rather
than arithmetic differences weighted by the standard error of the respective
index. The ages in the calibration block were changed from 3-8 to 4-~9 and the
fully recruited age groups were assumed to be 7-% rather than 7-10. The value
of natural mortality was 0.1 per half-yvear. There were several revisions to the
ADAPT software required which were complicated by the fact that some operations
require the full-year catch-at age and others operate on the half-vear catch at
age. This is done by shifting the rows in the various matrices between full-year
and half-year intervals (see Appendix 1, Table 1 for an example).

Results

The results of the ADAPT formulation used in this assessment are comparable
to those of the last assessment. The calibration statistics (Table 17A) show
significant estimates for all ages and all slopes in the calibration. The
parameter correlation matrix has the typical blocked pattern with negative
correlations between the population estimates and the slope estimates for
corresponding ages. The correlations are all small in absolute value (maximum
absolute values cbserved were -.24 and ~.18 between the youngest age and the two
corresponding slopes). The residuals (Table 17B)continue to show strong "survey
effects" with the residuals for all ages having the same sign in a given year



e.g. July RV 1974, 1985, 1986, 1987 and March RV 1979, 1981, 1986. Further work
to examine, and possibly correct for, the survey effect was recommended.

Although a half-year catch at age was used to calibrate the SPA from 1971~
1989, only a full-year catch at age was available for long-term (1958-1989)
perspective. The beginning of year numbers and total annual F from the half-year
ADAPT analysis were used as inputs into a full-year SPA to estimate the longterm
population numbers and fishing mortality. The biomass (Figure 8) and population
numbers {(Table 18, Figure 8) have both continued to decline from their high
values of 1985-~1886. The fishing mortality (Table 19, Figure 9) continued to
vary between 0.3 and 0.5 as it has since 1980. The variation in fishing mortality
has been greatly reduced relative to the years prior to the extension of
jurisdiction by Canada (1877). The recruitment at age 1 (Figure 1l0) shows the
83, 84, and 85 yearclasses to be the smallest in the available time series. The
1986 yearclass was not calibrated with ADAPT but estimates using mean PR at age
3 range from the largest in the time series (mean PR from 1986-88) to 90 million
{mean PR from 1983-88) which is still above the geometric mean (GM) of 77
million.

Retrospective

The assessment of this stock has produced a strong trend in the
retrospective view of the stock status. BAs additional years of data are added
to a given model formulation the population size estimated for preceding years
has been consistently smaller than was estimated without the additional data
(Figure 11). This problem has existed in all the model formulations examined and
is still unresolved. This is particularly concerning as the estimate of fully
recruited F in 1989 (0.38) is the highest terminal year estimate since 1982 in
the retrospective series.

Yield per Recruit

No new yield per recruit was estimated for this assessment and the F, ,value
from previous assessments ¢of 0.2 was retained.

Prognosis

Catch projections were made based on 1990 beginning of year numbers, mean
weights at age from 1986~89 and mean PR from 1986-88. The 1988-90 year-classes
were assumed to be the GM of the 1970-85 year-classes (77 million fish). The RV
surveys indicate that the 1986 year~class is comparable to the 1981 or 1982 year~
classes which average 90 million fish. The 1987 year~class appears to be even



larger than the 1986.

were set to 90 million fish.

The projection input data are:

For proijection purposes the 1386 and 1987 year-classes

January 1990 Average Weight Partial
Age Population (kg) Recruitment
numbers (000)
1 77,000 0.067 0.0001
2 63,042 0.279 0.001
3 60,323 0.593 0.01
4 48,787 0.949 0.16
5 20,714 1.289 0.53
6 15,098 1.688 0.81
7 6,944 2.197 1.00
8 10,924 2.622 1.00
9 2,170 3.317 1.00
10 2,251 4,353 1.00
11 1,167 5.502 1.00
12 607 6.199 1.00
13 278 8.054 1.00
14 70 11,809 1.00
15 49 12,000 1.00

If the 1990 catch is egual to the TAC of 35,200 ¢.
fishing mortality in 1990 of 0.39 and the projected 1991 catch at F,,will be

it will generate a

21,000 t. There are several alternatives for 1991 catches given below.
Option 1: Fo,,in 1991;
Option 2: 50% rule (F=0.3) in 1991;
Option 3: Constant catch at 35,200 t. in 1991
F 4+ Biomass (000 t) Catch (7000 t)
Option
1980 1991 1890 1891 1990 1981
1 .39 .20 138 162 35.2 20.7
2 .39 .30 139 157 35.2 30.0
3 .39 .36 139 154 35.2 35.2

The assessment of this stock indicates a substantial decline from the
population size indicated in the last assessment (Fanning and MacEachern, 1989).
There were several corroborative indications in the 1950 fishery, the fixed gear
sector had considerable difficulty catching cod in 4VsW, and the offshore had
very poor catches in the fall. There have also been reports of substantial
numbers of small fish discarded in the mobile gear fishery which would support
the view of one or more good year-classes beginning to recruit.

Management Considerations
Multiyear Management

The current prognoses assume that the 1986 and 1987 year-classes are
comparable to the very large 1981 year~class. This assumption is based on survey
estimates as these two year-classes have not yet recruited to the fishery.
Whether they are as large as assumed or are only above average will have little
effect in the 1991 fishery, however the size of those year-classes will be the
major factor affecting fishing mortality in 1992 and 1993. Because of these
concerns reliable estimates of the effects of 2 or 3 year management plans cannot
be made. It is assumed that, given the current estimates of biomass, the current
catch continued for 3 years would not present an undue risk of stock collapse or
fishery failure, There is a chance, if the 1986 and 1987 year~classes are not
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as large as presently estimated, that the biomass will decline and a significant
reduction in catches will be needed by 1993.

Alternative Advice

The three options presented in the Prognosis section are just three points
on a curve defined by fishing mortality and catch. The entire curve (Figure 12a)
shows the individual points in context with the change in biomass projected to
occur. As the stock is not considered to be at a critical biomass level the
change in biomass is adequate to evaluate the consequences of a particular catch
level. When a stock is critically low the total biomass, rather than the change
in biomass, would be more useful to evaluate catch advice. An alternative view
of the same information (Figure 12b) uses the catch as the independent axis,
which may be more useful from a fisheries managers perspective.
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Table 1. 4VsW cod nominal catches by country and NAFO Divisions.

YEAR CANADA FRANCE PORTUGAL SPAIN USSR OTHERS TOTAL SUBDIV. 4vs DIV. 4W TAC
1958 17938 4577 1095 14857 . 124 38501 23790 14801

1959 20069 16378 8384 19999 - 1196 66026 47063 18963 .
1960 18389 1018 1720 29391 . 126 50845 27689 22956 .
1961 19697 3252 2321 40884 113 42 66309 34237 32072

1962 17579 2645 ‘341 42146 2383 60 65154 26350 38804

1963 13144 72 617 44528 9505 307 68173 27566 40607

1964 14330 1010 - 89690 7133 1094 63257 25496 37761

1965 23104 536 88 39280 7856 122 70986 36713 34273

1966 17690 1494 - 43157 5473 711 68525 2177 41348

1967 18464 77 102 33934 1068 513 54158 26607 27551

1968 24888 225 - 50418 4865 32 80428 48781 31647

1969 14188 217 - 32305 2783 672 50165 22316 27849

1970 11818 420 296 41926 2521 453 57434 28639 28795 -
1971 17064 4 18 30864 4506 107 52563 24128 28435

1972 19987 495 856 28542 4646 7119 61645 36533 25112 .
1973 15929 922 849 30883 2918 2592 54093 23401 30692 60500
1974 10700 35 1464 27384 3097 1061 43741 19611 24130 60000
1975 9939 1867 546 15611 3042 1512 32517 11694 20823 60000
1978 9567 697 - 11000 1018 2035 24407 11553 12854 30000
1977 9890 68 . . 97 335 10390 2873 7517 7000
1978 24642 437 - 57 218 51 25405 10357 15048 7000
1979 39219 18 . 2 683 108 40030 15393 24637 30000
1980 48821 17 5 5 338 66 49252 31378 17874 45000
1981 53053 - . - 630 35 53718 32107 21611 50000
1982 55675 - . . 45 34 55754 40110 15644 55600 °
1983 50898 . 1230 - 190 62 52380 33170 19210 64000
1984 52104 . 303 - 10 29 52546 42578 9968 55000
1985 56553 . 870 - 21 11 57455 48189 - 9266 55000
1986 51467 - . . 28 34 51529 44028 7501 48000
1987 45430 . . . 25 48 45503 39755 5748 44000
1988' 38101 . - - 89? 19 38208 33648 4561 38000
1989 36445 . . - 1682 49 36662 29323 7339 35200
1990 35200

' Preliminary Interzonal

0P



Table 2. Total catch of 4VsW cod by gear' and (Sub)Division from NAFO.

4Vs 4w 4VsW
YEAR  TRAWLS TN SDN TOTAL TRAWLS LL  SDN MIS  TOTAL TRAWLS L SDN  MIS TOTAL
1964 25452 42 2 25496 32855 708 88 4110 37761 58307 750 90 4110 63257
1965 36607 84 2 36713 28931 1416 159 3767 34273 65538 1500 181 3767 70986
1966 27006 143 14 ann 36460 1474 38 3376 41348 63466 1617 52 3390 68525
1967 26481 99 a7 26607 22407 2405 71 2668 27551 48888 2504 98 2668 54158
1968 48715 48 18 48781 24686 2970 83 3902 31647 73401 3018 107 3902 80428
1969 22265 43 7 22316 21946 3567 13 232 27849 44211 3610 20 2324 50165
1970 28617 2 1 28639 23655 3817 6 121 28795 52272 3838 63 1261 57434
197 24088 40 0 24128 22006 4819 2 1584 28435 46094 4859 % 1584 52563
1972 33570 595 4 36533 15888 3793 7 544 25112 40458 4388 1 7788 61645
1973 21654 82 3 23401 25144 3748 20 1780 30692 46798 3830 23 442 54093
1974 19105 337 0 19611 18931 2969 5 2225 24130 38036 3306 5 2394 43741
1975 10522 44 0 11694 16336 3185 11 1291 20823 26858 3629 1 2019 32517
1976 10068 68 0 11553 8021 2913 14 1906 12854 18089 2981 14 B 24407
1977 2819 50 4 2873 2305 3487 6 1657 7517 5124 3537 72 1657 10330
1978 10044 294 19 0 10357 8277 4552 839 1380 15048 18321 4846 858 1380 25405
1979 14869 438 86 0 15393 14579 5825 3245 988 24637 29448 6263 3N 988 40030
1980 28941 2116 321 0 31378 6729 6588 3440 1117 17874 35670 8704 3781 1117 49252
1981 27662 4274 A 0 32107 9813 8229 2433 1136 21611 37475 12503 2604 1136 53718
1982 32247 7069 794 0 40110 6431 6655 1943 615 15644 38678 13724 2737 615 55754
1983 28024 4475 671 0 33170 11555 5052 1936 867 19210 39579 9527 2607 667 52380
1984 375716 4183 879 0 42578 3839 3512 214 473 9968 41415 7636 3023 473 52546
1985 39978 7449 8 44 48189 3768 3386 1229 883 9266 43746 10835 1947 927 57455
1986 35514 82717 a7 0 44028 2758 3075 600 1068 7501 38272 11352 837 1068 51529
1987 33157 6276 an 1" 39755 1803 2666 538 41 5748 34960 8942 849 752 45503
1988° 26888 6092 612 56 33648 1218 2155 38 805 4561 28106 8247 995 861 38209
1989 22560 6320 402 41 29323 . 3503 2020 323 593 7338 26063 9240 125 634 36662

' Gear designations include the following:

TRAWLS - Side/stern bottom, side/stern midwater, pair rawls and shrimp trawls;
LL - Sel/drift longlines, Hand lines, jigs, dory vessel lines;

SDN - Scottish, danish and pair seines;

MIS - Miscellaneous gears not included above.

? Preliminary interzonal and Internationa! Obsetver Program data,

oT
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Table 3. 4VsW cod - 1989 allocations and catches.

Allocations at Specific Dates Total Catch
Gear Sector Jan 1 May 15 July 1 Oct 15 Dec 31 (Quota Report)*

Vessels >100’ 23160 22960 22890 22840 22935 23002
MG 65-100 625 738 738 824 479 401
FG 65-100 520 607 677 641 891 813
MG 45-64’
(Jan-Apr) 945 1145 1145 1145 1145 1362
{May-Aug) 945 945 945 945 945 706
(Sep-Dec) 945 745 745 745 745 792
MG <45
{(Jan-Apr) 305 455 455 455 455 602
{May-Aug) 610 460 460 460 460 271
{Sep-Dec) 300 300 300 300 300 437
FG 45-64’'
{Jan-May) 250 250 250 250 250 371
(Jun-Aug) 1455 1455 1455 1148 1148 668
{Sep-Dec) 280 280 280 280 280 613
FG <45’
{Jan-Mar) 185 185 - - - -
{(Apr-May) 490 490 - - - -
{(Jan-May) - - 600 600 600 1505
{Jun-Aug) 3195 3195 3350 3350 3350 3796
{Sep-Dec) 990 980 910 1217 1217 1716
Totals 35200 35200 37055

* - preliminary
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Table 4. Data used to generate 1989 age length keys for 4VsW cod.

Period Length-Weight Coefficient Number
Key  Gear Covered a b Source Measured Aged Catch
1 OTB, OTM, PTB, SNU Q, - Jan-Mar 0.0068 3.0601 Mar 4Vs 3375 413 7741
2 OTB, OTM, PTB, SNU Q, - Apr-June 0.0096 2.9867 Jul 4Vs 5165 435 5939
3 OTB, OTM, PTB, SNU Q, - July-Sept 0.0060 3.1075 JuldVsW 2833 189 3314
4 OTB, OTM, PTB, SNU Q, - Oct-Dec 0.0096 2.9867 Jui4Vs 6370 517 9576
5 LL,LH H, - Jan-June 0.0060 3.1075 JuldVsW 4531 747 3630
6 LL, LH H, - July-Dec 0.0060 3.1075 JuldVsW 3609 542 5611
Table 5. 4VsW cod catch at age ('000) by key in 1989.
OTB, OTM, PTB, SNU LL, LHP

Age Q, Q, Q, Q, H, H, Total

1 0 0 0 0 0 0 0

2 0 7 0 0 0 0 7

3 1 115 162 380 3 6 657

4 90 369 667 1276 24 63 2489

5 343 986 747 1603 96 257 4032

6 711 596 311 1232 173 251 3274

7 1308 774 182 721 298 331 3614

8 564 285 42 551 135 189 1766

9 769 321 40 433 186 238 1987
10 204 80 10 114 84 89 581
1 76 22 0 47 39 63 247
12 67 12- 0 14 24 37 154
13 2 4 0 0 10 13 29
14 2 0 0 1 4 8 15
15 27 0 0 0 4 26 57
16 0 1 0 7 1 25 34
Total 4164 3572 2151 6379 1081 1596 18943
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e 6. 4VsW cod catch at age by half year intervals in thosands of fish,
71.0 71.5 72.0 72.5 73.0 73.5  74.0 74.5 75.0 75.5 76.0 76.5
1472 512 710 1336 623 595 787 486 945 593 363 150
9514 3310 6651 9214 5231 4990 4518 2803 5267 3304 2029 837
7133 2510 5458 6343 4196 3805 8011 5313 4543 2859 1922 938
3746 1379 8390 3599 3144 2659 6306 4789 1908 1255 2416 2291
4811 1801 5343 2041 5264 4370 4033 2821 2858 1930 1943 1857
3725 1403 4906 1621 1822 1502 1323 924 1967 1330 1038 1047
2484 935 2486 822 1846 1524 393 276 1755 1188 637 650
1426 537 1413 467 2593 2139 592 416 N 252 222 225
511 193 261 86 923 761 1158 81 296 201 67 €9
267 100 350 116 213 176 30 63 409 2717 26 27
116 43 51 17 302 249 8 5 103 69 6 [
126 47 6 2 4 4 1 1 73 50 23 24
113 43 27 9 12 9 0 0 24 17 0 0
58 22 0 0 12 9 0 0 4 2 2 2
29 11 2 1 10 8 0 0 4 2 0 0
38 14 5 2 26 21 0 0 11 8 1 1
24583 9038 28698 15126 20367 17236 21472 1468% 14326 9440 8303 7237
17450 6528 23240 8783 16171 13431 13461 9376 9783 6581 6381 6299
13704 5149 14850 5184 13027 10772 6555 4587 7875 5326 3965 4008
8893 3348 9507 3143 7763 6402 2522 1766 5017 3396 2022 2051
78.0 78.5 79.0  79.5 80.0 80.5 81.0 81.5 82.0 82.5 83.0 83.5
8 26 3 9 15 16 2 1 3 0 0 ]
20 74 10 83 15 77 41 217 1 137 2 4
96 1072 545 1217 341 1424 882 2318 705 1768 1898 1609
834 3244 3586 2973 1176 3697 4239 4897 3582 4085 5007 3672
1473 3344 5198 4327 3201 3736 3406 3875 7150 2873 4320 3164
1011 1571 2465 2591 3669 2508 2496 2155 2733 948 4210 2068
372 395 €12 598 1692 1358 1533 1424 197¢ 592 1097 808
127 120 153 224 748 373 706 715 884 431 653 359
66 41 30 46 193 120 213 184 437 242 362 263
42 33 4 19 50 42 55 80 158 160 83 141
18 13 1 9 30 20 38 31 94 59 54 85
14 13 1 3 23 3 13 19 37 28 22 30
15 13 1 2 2 2 8 14 30 24 10 14
5 5 0 0 0 0 1 1 9 46 11 4
1 0 0 0 1 0 2 3 13 6 4 2
2 0 0 0 7 o 2 ] 3 16 2 ]
4076 9864 125%6 12009 11133 13283 13594 15716 17811 11378 17733 12238
398C 8792 12051 1079%2 10792 11859 12712 13398 17106 9610 15835 10629
3146 5548 8465 7819 %616 8162 8473 8501 13524 5525 10828 6957
1673 2204 3267 3492 6415 4426 5067 4626 6374 2552 6508 3783
84.5 85.0 85.5 886.0 86.5 87.0 87.5 88.0 88.5 89.0 89.5
0 0 0 0 0 0 0 0 0 0 0
1 0 4 0 3 0 o] o 8 7 0
359 68 88 74 50 34 4 22 163 120 551
3251 9€8 1285 1675 2535 411 466 234 1278 488 2056
5124 39%6 4155 3266 4374 2863 2831 834 1565 143% 2672
2350 4495 3028 5405 3816 2574 3311 1880 2651 1495 1839
1331 3005 1279 2281 . 1308 3379 2670 2487 1588 2404 1285
552 1692 738 978 593 1514 1219 1887 1398 994 802
228 795 268 7198 404 579 526 1162 569 1289 729
180 278 174 276 171 319 285 383 243 372 218
112 183 101 178 107 102 131 191 69 138 113
46 123 50 50 55 54 i 85 68 104 52
21 26 42 38 28 30 31 47 17 16 13
11 12 8 7 4 4 7 K 2 3 9
1 6 11 13 6 8 6 8 2 31 27
5 13 2 13 5 [ [ 6 5 2 33
13571 15660 11229 - 14973 13456 11877 11570 9243 9618 8898 10379
13212 15592 11141 14899 13406 11843 11566 9221 9455 8778 9828
9961 14624 9856 13224 10871 11432 11100 8987 8177 82% 71772
4837 10628 5701 9958 6497 B569 8269 8153 6612 6851 5100
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Table 7. 4VsW cod mean weights at age in the commercial catch. 20/ 2/91

70 7 72 73 74 75 76 M 78 79 80 81 82 83
02 .01 .05 .08 .13 .10 10 10 .20 .07 .07 .07 07 .12
.15 .11 .18 22 .33 .27 .28 28 .62 .53 57 .62 .58 is
.45 .32 .44 .45 .62 .53 .57 .81 .95 .76 .80 .83 .81 .81
.91 .64 .81 .79 1.02 .89 .96 1.09 1.25 1.086 1.15 1.14 1.07 1.08
1.50 1.07 1.2% 1.21 1,53 1.34 1.46 1.867 1.68 1.70 1.60 1.69 1.58 1.55
2.1%9 1.56 1.85 1.72 2.13 1.87 2.03 2.36 2.47 2.39 2.21 2.13 2.39 2.10
2.66 3.17 3.61 3.13 3.08 2.97 2.78 3.10

3.73 2.65 3.14 2.9%0 3.58 3.12 3.35 4.58 5.23 3.71 4.31 3.84 4.07 3.53
4,51 3.21 3.83 3.54 4.41 3.81 4.07 4.14 5.59 4,77 5.26 5.70 5.49 4.38
5.28 3.75 4.52 4.22 5.28 4.53 4.80 5.33 6.54 6.84 6.92 7.16 7.08 5.76
6.02 4.28 5.20 4.90 6.19 5.27 5.55 4.65 7.92 7.96 7.56 7.67 8.74 6.99
6.71 4.77 5.87 5.5% 7.13 6.01 .29 4.91 9,21 9.41 10.19 9.2¢6 9.10 9.04
7.36 5.23 6.52 .28 8.08 6.76 7.02 7.14 10.40 10.63 7.92 11.87 11.43 10.63
7.95 5.865 7.14 6.96 9.05 7.51 7.74 8.59 9.75 10.03 8.13 8.65 10.59 11.71
8.49 6.04 7.73 7.62 10.01 8.24 8.43 10.60 8.68 11.45 14.45 9.84 12.48 12.69

e e s o oy ok e o oo — o
N
]
-3
N
.
o
o
N
.
o
(23]
L]
L3
0
n
.
o
[
LS
.
o
~}

bt b et S et
L e a2 R B O A0 OO ) OV I L NS

[ 84 85 86 87 88 89
e A o e e o . -
11 .07 .07 .07 .07 .07 .07
2 1 .54 .64 .26 .21 .36 .29
34 .77 .70 .69 .50 .53 .65
4 | 1.08 1.04 .96 .95 .91 .97
5 1.51 1.4%6 1.27 1.33 1.31 1.24
6 | 2.12 1.98 1.68 1.61 1.85 1.61
71 2.77 2.49 2.42 1.97 2.10 2.29
8 | 3.64 3.17 2.77 2.76 2.60 2.36
9 | 4.01 3.93 3.40 4.07 3.21 2.59
10 | 5.09 5.11 5.02 4.32 4.24 3.83
11 | 6.84 6.37 5.29 6.75 5.33 4.64
1z | 7.81 6.12 6.84 6.64 6.03 5.29
13 1 10.53 9.94 10,05. 7.54 6.51 8.12
14 | 10.08 11.17 9.42 12.5% 12.02 13.21
15 | 13.10 11.26 11.73 13.11 8.45 7.99
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.424
4,732
1.662
2.576
1.277

.424

.500

.159

.030

143.007
143.004
142.271

79.331

15

207 2/91

Table 8. 4VsW cod mean catch per tow at age in the July survey.

71 72 73 74 75 76 17 78 79 80
.007 .000 . 000 .248 .020 .000 .Q00 050 .292 .014
-441 1.780 1.843 1.484 . 949 .675 .213 .875 .348 .198

2.202 2.773 12.585 9,452 2.430 3.703 2.754 3.745 3.042 2.013
10.223 3.405 19.785 5.529 3.763 4,222 6.970 8.956 4.59% 5.312
2.301 9,039 16.073 1.616 1.764 2.602 4.527 9.B05 4.757 2.941
4.530 1.666 6,444 .578 .B58 1.6€45 2.821 2.712 5.181 4.977
1.655 1.717 .535% . 642 .188 .321  1.239 1.000 2.595 3.468
. 982 .465 .833 .107 .230 .154 .267 .255% L7730 1.374
.423 .157 .258 .133 061 258 177 053 .289 .373
.183 .142 .123 .064 .117 .000 .042 .026 .118 .097
.020 . 044 .147 .046 .005 .178 .000 .023 .024 .076
.039 . 000 .048 .018 .000 024 .028 .000 .013 027

017 .000 . 000 017 .020 .000 .018 .000 .001 .000
.059 .000 .000 .000 .000 .041 .000 000 .005 000
. 000 .000 .058 000 .000 . 000 000 .DOO0 .000 .000
ooo .000 .008 .016 .000 .000 . 000 .000 . 000 .000
.000 . 000 .000 000 .000 .000 .000 015 .000 .000

23.090 21.188 58.740 19.951 10.405 13.825 19.054 27,514 22.036¢ 20.869
23.084 21.188 58.740 19.703 10.385 13.825 19.054 27.464 21.744 20.855
22.642 19.408 56.897 18.219 9.435 13.150 18.840 26.589 21.397 20.657
20.441 16.635 44,311 8.767 7.008 9.447 16.087 22.844 18.355 18.644
10.218 13.229 24.526 3.23% 3.243 5,225 9.117 13.888 13.756 13.333
83 84 85 86 87 88 89 90
.020 .070 .000 .027 .044 L0869 . 028 .003
13.721 .406  1.287 .357 645 .059 L2486 .128
13.307 7.272 1.683 1.325 1.506 4,703 8.860 5.087
44.468 12.817 7.881 1.532 4.974 7.281 7.384 18.240
19.253 19,094 9.564 6.164 41,826 5.895 5.012 B8.644
9,884 12.938 9.319 3.886 8.858 3.267 3.473  3.867
4,423 6.005 5.117 3.256 3.608 3.412 1.350 1.408
988 4,128 2.561 1.146 2.712 1.8%53 2.000 . 602
.551 . 407 1.008 .548 1.474 .976 .474 .288
140 .332 .484 241 .341 .218 .324 .106
076 099 118 154 024 052 .013 071
L0389 .234 111 .035 .080 .116 .003 .000
.018 006 .068 000 043 .016 .019 .000
018 .006 .000 .023 009 .000 .008 . 000
000 .009 .000 .000 .000 .018 .000 .000
.000 000 .013 . 000 .026 000 000 .000
000 000 000 .000 .000 000 000 000
106.906 63.824 39.211 18.694 29.170 28.043 29.194 38.424
106.886 63.754 39,211 18.667 29.126 27.975 29.166 38.422

93,165 63.349 37.924 18,310 28.481 27.916 2B.920 38.294
79.858 56.076 36.241 16.885 26.975 23.213 20.059 33.227
35.390 43.259 28.360 15.453 22.001 15.923 12.676 14.987

26.1735
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Table 9. 4VsW cod coefficient of variation in
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the July survey.
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.514
277
.063
.210
097
.078
.105
.251
.291
L7860
.53¢
.000
1.000
.000
.000
.000
.000

1.000
.363
. 303
.589%
.466
.582
249
.520
. 344
. 695
.730
. 600

1.000
.723
.000
.000
.000

.000
.135
.032
.073
.080
.313
.384
L2689
.457
.355
.190
1.000
.000
.000
.000
1.000
.000

e 4 o e o o S S . P S S o o e i

.733
.000
.000
.000

1.000
.341
266
.347
.253
.187
.236
.333
. 402
.464

1.000
.000

1.000
.000
. 000
.000
.000

" 8
000 .471
.276 147
174 .425
.197 .3%6
.247 230
397 .292
.504 172
.314  .097
.492 .318
.421  .263
.000 .670
.471 .000
.541 .000
.000 .000
.000 .000
.000 .000
.000 1.000

20/ 2/91

83 g4 g
1.000 .534 ,00C
-9C .563 667
.395 .285% 326
.501 5¢é 175
424 .478 262
.390 491 341
.221  .481 337
.135 .540 .283
.184 357 214
.214 .526 ,.98
.000 .311 242
.000 .713 469
.000 1.000 .290C
.000 .740 .0C0
.000 .736 .000
.000 .000 1.00C
.0C0 .060 .000
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Number of samples in each stratum in 4VsW Spring surveys.

Table 10.
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Table 11.
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4VsW

cod mean catch per tow in Spring surveys (no 1985 survey}.
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4.818
3.324
1.204
.237
.105
.036
.029
.029
.010
.000
-000
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28.564
28.218
27.299
24,425

Table 12.
| 79
-—
01 .000
1 .260
21 2.123
3| .892
4 | .597
51 1.372
6 | 1.020
7 473
8 | .286
9 | .065
10 | .0%89
11 | .077
12 | .022
13 027
149 | .00%
15 | . 010
16 | .000
-
1+1 7.332
2+1  7.072
3+ 4.949
441 4,057
Table 13
| 79
———
0| 000
1 305
2 | 160
3 570
4 1 .285
51 .221
6 | .232
71 .389
8 | 387
9 | 375
10 | 438
11 385
12 | 500
13 | 702
14+ .612
18 | 1.000
16 | .000

88 89
.000  .Q00
.288 .582
.705 .758
.805 489
.509 .484

542 .440
.455 ,380
430 ,338
438 .578
501 .381
.495  .293
.592 .438
.715 651
1.000 1.000
.000 .857
177,857
.000 .000

12.014
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Table 14, 4VsW cod commercial catch rate standardization for OTB in TC 1-5.

MULTIPLE R...... [ .641
MULTIPLE R SQUARED..... . 410

ANALYSIS OF VARIANCE

SQURCE OF SUMS OF MEAN
VARIATION DF SQUARES SQUARES F-VALUE
INTERCEPT 1 7.535E0001 7.535E0001
REGRESSION 42 2,588E0002 6.162E0000 20.177
TYPE 1 9 9.085E0001 1.009E0001 33.053
TYPE 2 1 2.209E0000 2.209E0000 7.232
TYPE 3 11 5.957E0001 5.415E0000 17.731
TYPE 4 21 1.426E0002 6.788E0000 22.227
RESIDUALS 1217 3.717E0002 3.054E~001
TOTAL 1260 7.059E0002

PREDICTED CATCH RATE

STANDARDS USED VARIABLE NUMBERS: 1 1 1
TOTAL CATCH RATE
YEAR CATCH PROP. MEAN S.E. EFFORT
€8 68279 0.760 1.360 0.196 50206
69 40540 0.786 1.328 0.184 30516
70 48582 . 0.795 1.185 0.168 40989
71 41495 0.719 0.838 0.116 45508
72 42805 0.637 0.797 0.095 53676
73 41087 0.762 0.771 0.087 53276
74 32e4s 0.940 0.574 0.056 57203
75 20982 0.884 0.425 0.043 49314
76 15520 0.909 0.567 0.055 27383
77 4597 0.647 0.566 0.0865 8126
78 16135 0.018 0.624 0.125 25854
79 28501 0.093 1.394 0.257 20445
80 35244 0.835 1.069 0.104 32974
81 36810 0.857 1.043 0.098 35302
82 38380 0.934 1.256 0.116 30557
83 37853 0.866 1.21¢ 0.118 31134
84 40768 0.921 1.342 0.128 30379
85 41568 0.815 1.688 0.164 248217
86 36879 0.841 2.039 0.197 18132
87 34107 0.829 1.298 0.129 26268
88 27389 0.876 1.156 0.112 23703
89 25346 0.805 1.155 0.114 21936

AVERAGE C.V. FOR THE MEAN: .116
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Table 14. continued

REGRESSION COEFFICIENTS

-~ e o - ot " o = " = "

CATEGORY CODE VARIABLE COEFFICIENT STD. ERROR RO. OBS.

gear 1 INTERCEPT 0.165 0.145 1260
area 1
month 1
year 68

gear 2 1 ~0.709 0.080 83

3 2 -0.179 0.067 143

4 3 ~-0.029 0.064 159

5 4 0.144 0.059 216

6 5 -0.211 0.085 68

7 [3 ~0.052 0.102 41

8 i 0.139 - 0.072 106

9 8 0.487 0.079 189

10 9 0.882 0.08¢6 93

area 2 10 -0.085 0.035 450

month 2 11 0.130 0.077 122

3 12 0.084 0.074 157

4 13 -0.176 0.075 148

5 14 -0.383 0.077 132

3 15 ~-0.477 0.084 90

7 16 ~0.564 0.091 67

8 17 -0.322 0.085 85

9 18 ~0.374 0.084 30

10 19 ~-0.394 0.081 106

11 20 -0.035 0.082 36

12 21 0.032 0.087 78

year 69 22 ~-0.024 0.156 27

70 23 -0,138 0.157 26

It 24 -0.485 0.158 . 26

72 25 -0.537 0.144 45

13 26 ~0.571 0.140 54

74 27 -0.868 0.135 19

15 28 -1.167 0.138 61

76 29 -0.881 0.138 73

17 30 -0.881 0.159 35

78 31 ~-0.769 0.223 9

79 32 0.031 0.207 12

80 33 -0.247 0.144 5

81 34 ~0.272 0.141 96

82 35 ~0.086 0.140 103

83 36 -0.118 0.148 74

84 37 -0.019 0.144 79

85 38 0.210 0.145 17

86 39 0.39% 0.144 78

87 40 -0,052 0.145 70

88 41 -0.168 0.146 70

89 42 -0.169 0.14¢ 67



Table 15.

MULTIPLE R......vvvnen
MULTIPLE R SQUARED.....

21

.623
.389

ANALYSIS OF VARIANCE

4VsW standardlzed catch rate from IOP for OTB (TC 4-5).

SQURCE OF SUMS OF MEAN
VARIATION DE SQUARES SQUARES F-VALUE
INTERCEPT 1 3.016E0000 3.016E0000
REGRESSION 18 4.448E0001 2.342E0000 4,514
TYPE 1 7 1.102E0001 1.574E0000 3.034
TYPE 2 11 3.240E0001 2.945E0000 5.677
TYPE 3 1 3.366E-001 3.366E-001 0.6489
RESIDUALS 135 7.003E0001 5.187E-001
TOTAL 155 1.175E0002
REGRESSION COEFFICIENTS
CATEGORY CODE VARIABLE COEFFICIENT STD, ERROR NO. OBS.
year 82 INTERCEPT 0.117 0.250 155
month 1
TC 5
year 83 1 ~-0.093 0.226 23
84 2 0.528 0.227 22
85 3 0.657 0.230 21
86 4 0.532 0.249 16
87 5 0.459 0.244 17
88 6 0.250 0.231 21
89 7 0.574 0.250 16
month 2 8 0.380 0.255 16
3 g 0.43% 0.255 16
4 10 -0.355 0.264 14
5 ., 11 -0.452 0.270 13
6 12 -0.,699 0.284 11
7 13 ~0.822 0.293 10
8 14 ~0.572 0.292 10
9 15 ~0.811 0.283 11
10 16 ~0.957 0.264 14
11 17 -0.154 0.264 14
12 18 ~0.031 0.294 10
gear 4 19 -0.097 0.121 65
PREDICTED CATCH RATE
STANDARDS USED VARIABLE NUMBERS: 1 5
TOTAL CATCH RATE
YEAR CATCH PROP. MEAN S.E. EFFORT
82 38380 0.109 1.414 0.349 27142
83 37853 0.112 1.291 0.307 29316
84 40768 0.161 2.402 0.577 16973
85 41568 06.140 2.733 0.654 15212
86 36979 0.074 2.408 0.5%6 15357
87 34107 0.098 2,238 0.550 15242
88 27399 0.172 1.818 0.435 15067
89 25346 0.166 2,511 0.618 10096

AVERAGE C.V. FOR THE MEAN:

.243



Table 16.
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Summary of the ADAPT framework used to estimate the stock parameters for
4VsW cod in 1989,

Framework: Assumptions and Structure Imposed

The formulation used in this assessment combines July and Spring survey
indices using log residuals to estimate the population numbers by half
years. The structure imposed is as follows:

Error in catch assumed negligible

Partial recruitment fixed for ages 1 2 3 .. 10+
.0001 .0001 .012 .. 1.0

F at the oldest age assumed equal to the mean F for ages 7-9 weighted by
population numbers

No intercept was used in the relationship between population numbers and
survey indices

Natural mortality was set at 0.2 (0.1 per half year)

Parameters of the ADAPT framework

Yearclass estimates Nj¢r 1=4, 5, ... 9 ; t=1989.5 i.e. midyear numbers

Survey coefficieants Kiir i=4, 5, ... 9 July RV

Input

K;i» 1=4, 5, ... 9 Spring RV

Catch at age Cier i=1, 2, ... 15 ; t= 1971, 1971.5, ... 1989.5
July RV CPUE RV, ;., i=4, 5, ... 9 ; t=1971.5, 1972.5 ... 1989.5

Spring RV CPUE RV;,4¢r i=4, 5, ... 9 ; t=1979, 1980, ... 1989 o
except 1985

Objective Function

Minimize

};E{(lmavl‘,, ) -(1nRV, ; c)PQ}jEHlnRVz,,, ) - (1nRV, , OP
t 4

Note: 3 July residuals given 0 weight (1974 age 5; 1975 age 6; 1976 age 9)

Summary

Number of observations 111 July RV {114-3)
60 Spring RV

Number of Parameters 18
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Table 17A.

ESTIMATED PARAMETERS AND STANDARD ERRORS
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4VsW cod ADAPT summary statistics from half-year SPA.

APPROXIMATE STATISTICS ASSUMING LINEARITY NEAR SOLUTION

ORTHOGONALITY OFFSET...... . 0.043892
MEAN SQUARE RESIDUALS ....... 0.356224
AGE PAR. EST. STD. ERR. T~-STATISTIC C.V.
NUMBERS
4 2.686E0004 1.195E0004 2.248E0000 4.447E-001
5 2.097E0004 7.063E0003 2.969E0000 3.368E-001
6 1.045E0004 3.285E0003 3.181E0000 3.144E~-001
7 1.525E0004 4.417E0003 3.45%3E0000 2.896E-001
8 3.970E0003 1.526E0003 2.602E0000 3.844E-001
9 4.233E0003 1.612E0003 2.625E0000 3.809E~001
JULY RV
4 2.133E-004 3.025E~-005 7.051E0000 1.418E-001
5 2.207E-004 3.183E~005 6.933E0000 1.442E-001"
6 1.880E-004 2.709E-005 6.942E0000 1.440E-001
7 1.579E-004 2.223E~-005 7.103E0000 1.408E~001
8 1.351E~-004 1.911E~-005 7.071E0000 1.414E-001
9 1.072E-004 1.563E~005 6.859E0000 1.458E~001
SPRING RV
4 1.554E~004 3.112E~005 4.993E0000 2.003E-001
5 1.926E-004 3.768E-005 5.111E0000 1.957e-001
[ 2.210E~-004 4,292E~005 5.149E0000 1.942E-001
7 1.924E~004 3.742E-005 5.142E0000 1.945E~001
8 1.778E-004 3.480E-005 5.110E0000 1.957E-001
9 1.043E~-004 2.041E-005 5.108E0000 1.958E~001
Parameter Correlation Matrix
| 1 2 3 4 5 3 7 8 9 10 11 12 13
s o - — - - - - - -
11 1.000 .062 051 .048 016 .023 ~.182 .020 -.015 =-.012 =-.010 =-.012 =-.239
2 | .062 1.000 072 . 071 .031 .029 ~,136 ~.147 -~-.022 ~.018 -.0l16¢ -.017 -.179
31 .051 072 1.000 ,081 .046 .041 =-.112 117 -.139 ~,024 -.022 -.023 -.145
4 1 .048 .071 .091 1.000 .045 .059 =~,110 -,124 -.145 -,180 ~.105 =~.153 ~.136
5 i .016 .031 .046 .045 1.000 .076¢ ~.058 -.067 ~-.088 -~.129 -.194 -.079 ~-.031
6 | .023 .029 .041 .05¢% .076 1.000 =-,053 .081 -,077 -.103 ~.144 =-.215 ~,064
74! -.182 -.136 =~.112 -.110 ~.058 -.053 1,000 .045 .035 .030 .027 .028 .086
8 { -.020 -.147 ~.117 -.124 ~.067 ~-.061 .045 1,000 .038 .034 .031 .033 055
9| =-.015 =~-.022 ~.139 -,145 ~.088 ~-.077 .035 .038 1.000 .041 .039 .041 .041
10 { ~.012 -.018 ~-.D24 ~,180 ~-.12% =-.103 .030 .034 .041 1.000 .052 .053 .032
11+ =.010 =~.018 -.022 =~.105 -.194 =~.144 .027 031 .039 .052 1.000 .058 .026
121 ~.012 ~.017 -.023 ~.153 -.078 ~.215 .02% .033 .041 .053 L0585 1.000 .033
13} -.239 -.179 -.145 ~,136 ~-.031 ~.064 .086 .055 .041 .032 .026 .033 1.000
141 -.023 -.181 ~-.146 ~.147 -.077 =-.035 .053 L 058 044 .037 .031 .032 .065
151 -.016 =-.024 ~.160 ~-.156 -.092 ~-.07% .038 042 L0581 .044 .041 . 043 .045
16 { =-.013 -.01% ~.025 -.1%0 ~.129 ~-.106 .031 .038 .043 .056 .054 .055 .034
17t =-.010 =-.016 =~.022 ~,103 -,207 ~.154 .028 .032 .040 .054 .066 .057 .026
18| ~.0i2 -.018 ~.024 ~-.153 -.079 ~-.219 .029 .033 . 041 .053 .055 070 .034
| 14 15 16 17 18
- - - -
14 -.023 ~.016 =~.013 -,010 =~.012
2] -.181 =~,024 -.019 ~,016 -.018
3| =~.146 =-,160 ~,025 ~.022 ~.024
4 ~.147 -,156 ~-,18%0 -.103 ~,153
51 =~.077 -.092 ~,129 -.207 ~.079
6 | =-.035 ~.079 =~,106 -.154 ~.219
71 .053 .038 .031 028 029
8 | .058 .042 .038 .032 .033
9 | .044 .051 .043 .040 .041
10 | .037 .044 .056 .054 .053
11 | .031 .041 .054 066 .055
12 | .032 .043 .055 L0587 .070
13 | .065 .045 .034 .026 .034
14 | 1.000 .049 .038 .032 032
15 | L049 1.000 .046 .042 .043
16 | .038 046 1.000 .056 .056
17 } 032 .042 .056 1.000 .058
18 | .032 .043 .056 .058 1.000
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Table 17B. 4VsW cod residuals from half-year SPA model with July and Spring surveys.
MEAN SQUARE RESIDUALS : 0.3562239745
MEAN RESIDUAL : 4.452536411E-3
5UM OF ALL RESIDUALS : 0.7613837263
Log residuals from the July RV survey

71.0 72.0 73.0 74,0 75.0 76.0 77.0 78.0 7%.0 80.0 81.0 82.0

!
a0 - e e 0 o > 7" 00 - - . T U - > " T S T W T W o . > T F—— - - ————— - v -
4 | -.527 .521 1.377 -.873 ~-.419 -.384 =~-,248  .204 =-.,279 -.758 =-.124 .767
51  .170 -.143 .853 ~-1,286 -.798  .025 ,027 -.468 .026 .200 ~-.194 ~-.339
6| =-.456 .116 -.279 =-.542 =-1.334 -.993 .468 -.436 .225 .435 .218  .256
7% .012 -.996  .400 ~.904 -.459 -.426 -.489 -.519 -.020 .468 .161  .481
81 .611 -.968 ~-.470 -.248 -.560  .796 .694 -1.621 .190 -.056 .160 .116
94 .065 .53  .000 ~-.536  .920 3.152 ~-.152 ~.56% =~.316 -.194 =-.352 ~,218
|  83.0 84,0 85.0 86.0 87.0 88.0 89.0
o e . e O S B0 S D e S 1O O O O
' 633 450  ,219 ~-.444 .140 .051 -.036
5 | 567 .602  .052 -.342 .226 .005 -.179
6 1 438 747  .408 -.338 .292 =~.195 ~.255
71  .093 1.126 .734 -.362 .228 .584 -.087
8 | .385 -.113 .542 -.103 .596 -.019 .003
S | ~-.472 .604 1.034 -.028 .185 -.360 ~.218
SUM OF RV RESIDUALS : 1.09019994 MEAN RESIDUAL : 9.82162108E-3

Log residuals from Spring RV survey

79.0 80.0 8l1.0 82.0 83.0 84.0 86.0 87.0 88.0 89.0

|
et - e e . e e R O et e e o o e
4 | -2.142 ~-1.083 .018 .554 1.140 ~-.008 1.154 L339 -.002 . 054
51 -1.327 -.487 .204 .197 -.113 =-.110 .773 .409 .344 .188
6] =1.037 =~.098 .787 -,180 .386 -.287 142 .271  =-,081 -.335
71 ~-.815 .107 .787 .194 .043 .263 .996 .066 -.136 -1.450
8 | -.188 -.695 .956 .427 072 <107 .369 -.052 .185 -1.,208
9 | -.928 -.706 =.213 .510 .154 .912 .927 =-.309 .199 -.633
SUM OF RV RESIDUALS : 0.2034114428 MEAN RESIDUAL : 3.390190713E-3
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Table 18. 4VsW cod population numbers from longterm SPA.
| 58 59 60 61 62 63 64 65 66 67 68
S 1 o T e S 2 " " . T A W D o > o e s 2 e o S -
1 | 105745 95815 108304 93543 141167 159009 153142 145910 154128 121467 75721
2 ] 92880 86576 78446 88672 76546 114732 126811 122849 116672 123650 98953
3t 68352 75919 70883 64227 72342 57276 72416 87577 82784 79335 97404
4 ] 38694 53380 59896 51685 49469 53776 31557 45961 54763 51949 59283
51 23145 28483 35662 43503 33641 31150 3292% 17757 26321 32193 35304
6 | 17851 16657 15347 23176 27166 217117 15627 16301 9701 11980 17801
71 5748 11244 7766 8471 12934 15106 12923 8545 7800 3906 5883
8 | 5420 3250 5239 3814 4325 8107 7956 7980 4159 3440 1871
9 | 4258 3112 1334 2636 1420 1244 4662 4392 2482 1967 1695
10 | 1635 1664 1754 830 1061 542 706 2870 1671 1258 1009
11 | 978 562 366 1315 526 437 322 295 917 920 444
12 | 125 309 172 189 944 278 248 133 86 148 459
13 1 56 50 26 73 75 708 182 138 26 49 63
14 | 12 0 17 20 0 0 554 104 24 9 26
15 | 28 0 0 0 14 0 0 453 3 19 3
o o o s o o o i - .- - [p— 1 o o o o 7 e o e S S .o Y e Y 7
1+] 364829 377020 385210 382154 421632 464139 460034 461263 461541 432289 395918
2+| 259184 281205 276906 288611 2B0464 305130 306893 315353 307413 310822 320197
34| 166304 194629 198460 199939 203918 190398 180082 192503 180741 187172 221244
4+ 97952 118710 127577 135713 131576 133122 107666 104926 107957 107837 123840
1 69 70 71 72 73 74 15 76 77 78 79
o e >~ s 02 e - 1 21 . 1 P ] e O T O A T O S O e o e
1] 99494 85062 84866 67306 61887 74357 86392 72141 67928 107119 96802
2 | 59738 80168 68473 67687 53254 49566 59726 9340 58600 55614 87671
3| 66498 40678 57827 44457 410862 34353 33957 41144 54177 47957 45448
4 ] 63992 47491 25264 38619 25721 26379 16069 21104 310098 43875 38207
5 | 32446 39974 25489 16047 20770 15807 11015 10295 13020 24348 32232
6 i 14759 17282 20356 14886 6457 8288 6740 4686 4300 9220 15577
71 7067 6588 10050 12028 6281 2279 4753 2535 1950 3247 5212
8 | 1666 3848 3637 5135 €853 2094 1260 1228 911 1153 1964
9 | 722 802 2462 1202 2503 1329 802 468 601 566 721
10 | 650 3N 525 1379 670 526 911 207 260 385 367
11 | 500 487 243 98 707 196 292 125 121 183 248
12 | 226 323 274 55 13 80 149 83 91 61 122
13 | 1835 133 214 68 38 8 64 11 26 35 26
14 21 140 101 34 23 12 7 15 9 11 3
15 1 6 11 104 10 28 o 10 0 9 4 0
PR o O > S S e e S O S e 0 O ] 1 2 P B O ] O e S . ———- P
1+] 347968 323472 299885 269009 226273 215274 222147 223383 233702 293780 324598
24| 248474 238410 215019 201702 164386 140918 135756 151242 165773 186661 227797
3+1 188736 15B242 146546 134016 111132 91351 76029 81902 107174 131048 140128
4+ 122239 117564 88720 89558 70070 56999 42072 40758 52986 83091 94678
| 80 81 82 83 84 85 86 87 88 89
[ RS i —— o o ] ] 000 S e 7 B T U A o 2 > 1 o 2 52 T D B > " o <10 0 S
1 1 114406 126890 75264 94518 40408 53121 49747 471671 16051 2
2 | 79244 93640 103886 61618 77385 33083 43492 40729 386172 13141
3 71695 64736 76432 84930 50443 63356 27083 35605 33346 316163
4 | 35615 57101 50155 60340 66361 40910 51731 22061 29117 27134
5 | 25346 24750 38484 34126 41549 48104 31456 38544 17269 22471
6 | 17771 14475 13675 22348 21168 25782 32827 18841 26405 11968
71 8178 8960 7643 7866 12617 12193 14302 18533 10101 17519
8 | 3173 3936 4661 3934 4716 6865 6107 8462 8700 4583
9 1 1267 1583 1937 2626 2305 2730 3422 3578 4455 4961
10 | 521 754 937 971 1584 1395 1274 1786 1930 2081
11 279 344 495 479 593 1035 733 638 915 1014
12 | 194 183 219 267 258 347 590 342 312 514
13 | 96 135 121 120 172 154 127 388 162 117
14 | 18 75 91 50 77 110 65 45 283 74
15 | 3 15 60 24 28 48 72 43 27 207
s e e e > - 2 71 . o S R S o o SR T Jre— - -
14| 357806 397638 374059 374218 319663 290234 263027 661267 536223 421948
2+ 243400 270748 298795 279700 279255 237113 213279 189596 520173 421946
3+| 164157 177108 194910 218082 201870 204029 169788 148867 134001 408805
4+1 82462 112312 118477 133153 151427 140673 142705 113262 100655 92642
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Table 19. 4VsW cod fishing mortality from longterm SPA.
| 58 59 60 61 62 63 64 65 66 67 68 69
- - - o - > - " - " " ] " - - - [ — - - P —_—
11 .00 00 .00 .00 .01 .03 .02 .02 .02 .00 .04 .02
2 | .00 .00 .00 .00 .09 .26 .17 .18 .19 .04 .20 .18
3| 05 .04 .12 .06 .10 .40 .25 27 .27 .09 .22 .14
4 | .11 .20 .12 .23 .26 .29 .38 .36 .33 .19 .40 .27
51 13 .42 .23 .27 .23 .49 .50 .40 59 .39 .67 .43
6 | 26 .56 .39 .38 .39 .32 .40 .54 .71 .51 .72 .61
71 37 .56 .51 .47 .27 .44 .28 .52 .62 .54 1.06 .41
8 | .35 .69 .49 .79 1,05 ,35 ,39 .97 .55 .51 .75 .41
9 | .74 .37 W27 .71 .76 .37 .29 .17 .48 .47 .76 .45
10 | .87 1.31 .09 .26 .69 .32 .67 .94 .40 .84 .50 .0%
11 | .95 .98 .46 .13 .44 .37 .69 1.03 .62 .50 47,24
12 | .72 2.28 .66 .72 .08 .22 .41 1.42 37 .66 .71 .33
13 ] 9,24 .91 .04 95.49 98,52 .04 .36 1.54 .88 .45 .88 .07
14 | 8.18 .28 8.49 .18 .28 .28 .00 2.73 00 .87 1.33 .45
15 | .50 .50 .50 50 .50 .50 .50 .50 .50 .50 .50 .50
| 74 75 76 77 78 79 80 81 82 83 84 85 86
11 .02 .02 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
2 1 .18 17 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
31 .56 .28 .08 .01 .03 .04 .03 .08 .04 .05 .01 .00 .01
4 | .67 .25 .28 .04 .11 .21 .16 .18 .19 .17 .10 .06 .09
51 .65 .65 .54 .15 .25 .40 .36 .39 .34 .28 .28 .20 .31
6 | .38 .78 .68 .21 .37 .44 .48 .44 .35 .37 .35 .39 .37
T4 .3% 1.15 .82 .33 .30 .30 .53 .45 .46 .31 .41 .49 .32
8 | 16 .79 .51 .28 .27 .24 .50 .51 .37 .33 .35 .50 .33
9 | 18 1.15 .39 .24 .23 .12 W32 .32 .49 .31 .30 .56 .45
10 | 39 1.79 .33 .15 .24 .07 .22 .22 .47 .29 .23 .44 .49
11 | 0B 1.05 .11 .48 .21 .05 .22 .25 .42 .42 .34 .36 .56
12 03 2.43 .98 .76 .67 .04 .16 .21 .40 .24 .31 .80 .22
13 | g0 1,23 .00 .84 2,14 .14 .05 .20 .68 .25 .25 .67 .85
i4 | .00 7.83 .34 .48 7.56¢ .00 .00 .03 1.11 .40 ,28 .22 .21
15 46 1.07 .70 .28 .28 .26 .50 .45 .43 .31 .38 .50 .33

.04
.53

1.20
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Figure 2. Comparison of projected and

5000 observed catch at age for 4VsW cod 19889.
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Figure 3. July RV survey mean catch per

VsW .
150 — tow for 4VsW cod
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Figure 4., Stratification schemes used in surveying 4VsW cod.
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Figure 5. Spring RV survey mean catch
per tow for 4Vs

cod (No 1985 survey).

- Age 1+
-o- Age 4+

1978

1984 1987

Year



Numbers

32

Figure 6. Comparison of ages 4+ catch

60 per tow in July and Spring surveys.
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Figure 7. Standardized commercial and
IOP catch rates for 4VsW cod.
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Figure 8. Age 4+ SPA numbers and biomass

(X 1000) with projections to 1991 for 4VsW cod. -+~ Numbers
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Figure 9. Mean fully recruited fishing
mortality (Ages 7-9) in 4VsW cod.
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Figure 10. Age 1 recruitment from SPA
(X 1000) 9 Tr 4VSW cod.
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Figure 11. Retrospective fishing mortality in 4VsW cod.
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Figure 12A. Graphical presentation of — Catch
alternative fishing mortality options.  -.. PC%%ng?mass
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Figure 12B. Graphical presentation of
alternative catch options for 1990.
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Appendix 1 (continued)

’

HOTES PV GN1I0E SOIAVTIRA [¥R018 £ J0 | S30RpOSd ¥

(42 ]

JREVIE 0L TIWIBLLNIAN »

[
0L/¢Te 1o1TUBN0L9) )0 (5]
CIC120M00 MmisL. 37 Nawld Xadal [9)
8
SAROT oSAOE (2]
+JUNCITIENGE./( GAOT, MO=0)  (F)
48 SHIVY X &

»
ton

-~ L (6

ATINIDsRE (0]
5 OOF 06 BRLEBRSALLE2NOES . n08.) (4]
AR EHNE U INMIND T (9]
. SOuMNM YIS (6D
e ("
CAOIAYCAO2T DI, RN JINNGI2, 7=+ 000R AN ST =4 )45 08T 1-000T (€}
DICIXO OO 4 10T, SAUNE/-20000 AN T X 148 OR 19X ()
JSO0L . aXUIBNTOR (5]

XWOIXIDINNALIA mivEd X &

.
SEMNI AMIBOP 0 0 (3]
Han »

L]

08 frINA (9]

No(l O s(Ndsl. 0l (8]

54

SEINSAN 83 weitoun] Rinjusesimey v (L)

Jush 104 SUBNISD T PUr sl S04 M0 § 5] Sy 0( W (2]

a8v 4% YOI JUeR JT0Y PONS|[U-430400 & JO SNG4 a4y SESsdmel v [§)
’ ¥ LAlakao &

o
CHMAADY (T2 IHE SLEABOIME s 4+ *011)  [O1)
07129900 ¢ BONID/OBU"s « ‘B11e‘vEDIAO)IE (6]
€11 1 O'si eI TITY (8

POpau J| satap SInjop 109 ¥ U6 TABIOHOY.0EIT @ $V/(0 (=llVvele (L)

WL/ (AW~ IHLIBES OF 32 33 O1uilil ¢ Ima/dmetll  (9)

S40000 P SRUETQ BNipua] Say ¥ GRIISIEEED SMI\vIW (6]

SUENeS BI-BLE) W0 30T ¥ OF § /(29T NILIDm § 0001 ¢ 003288 (9]

S0/ CUDLOAEONY JI0TRA0, X110 ¢ 19010 (F)

1y RACHEIR, ® ST JILE YOUY W) WA OR1T Seatyeg v [T)

CHISHYD SO S1} Y} SUIRIEL PUR S11) 4y PIERN oy WAL ¥ (F)
S1063060IXTIGIRITIGL EMINI JLLI &

]
T SNIALEN 1IWINE T v (0]
SEINEINI0 O OV OIS3E 21015034 DML H1 M¥ v (L]
SEILINVAYE IHL A1 T ¥ WEALEE €1A00E WOLLOMAS SINL v (2]
PRV BRI )/vel (5D

¥ RN @

S ——



o [NPUTIONS) 8TMIKIMSIN

[§h8}

Y i X ¢
:? tﬂgnl TSTOCKANAME* )7%* *STOCK MAME?* ' OSTOCKANARTN®
£3)  chomet( *CATCN MATRIX FOR * STOCKANANE)IPIFAULT caaee
14) cerename
£33 ANSe'PIRST YEAR AND YOUNCEST ACE 1N CATCH MATRIX 7 ° DEFAULTLIYR), 1406
163 YRe({1¢aNS) 1) "800
7] RS TLeAMB) =1 )i tpe
ey *ENTER PARTIAL RECRUITMENT VRCTOR FOR ALL ACES'
1€} nmvm: n
POMEs 14D
:::: *ASSUMED ACES OF FULL PRCRUITMENT (START VITH FINST PULLY RECRUITED ACD) 7 '
ta KION&"“&M‘ MIACE
:::; NATURAL MURTALITY 18 0.3 - CHANGE SPASN 1T YOU DOWT LIXE THIS'
119) cAHYSHIFT &
1461  INTCATCHeSPASIC sxaSPAAIR a Inteprated catod with JSyears
£173 YRILCATCHeSPASTAIL onaBPAsied & "Tall® af wateix - oldest age, 1ast yoar
[15) 9P2oRaMATESPASESINTCATCH a Waturs! soriality multipliers
9
30) PITER STARTING ESTIMATES OF TEMNINGL 7 POR LAST YEAR °
ta1) * WILL 3F WULTIPLIDD SY PNPUT PR°
1227 FLYPRXDETAULT 10defauits
£23) *AGES 1M CALISEBATION IWDIX ?°
£243  ROUSH, ACLACTSSDEFAULT ACES
€253 FRSTSIAROVE & LASTS "L4ROVS
1262 w *STARTING ZSTIMATES OF YEAR-SPRZIFIC IS FOR OLDIST'
(273 & * NON-PLUS GROUP AGR (EWTER & IF WOT MESIRED)*
L3281 & P
Lid) c#TISHINT 0
(301 Tads0
€351 PVECTSPLYE “LelRSTou S+ LAST-FRSTI, !MMG
£32)  CVECTs. ot “LeTRETHL L +LAST-TRITY; "L 0p0)
193 o TAieD)/84
(34)  CUECTOCVRCYT, 110, ol LMTh])
1353 S8 IHVECTSL CVRCTRI PVECToR) ) 0 FURCTN( L 0= TVR" Tead)
£36)  1ondeCURCTROm2
£373  ubrded sNVECT] #10000000
tm
£283  CWUMBER OF BV SURUTYSY
C40s ‘ENTER O IF W0 2V IMDEX
(411  [MIDXATYPRTSICDETAULT INDEXATYPELA)
[42) 31wl & 0 0 #BEX ‘K
143) BLFIoSINMINBEXATYPEL11)/0pue n No sore surveys -= g0 to cml
L44) R YHOEX OF ABUNDANCE®
[4%7 ' SAME YEARS AS CHTCH AT aCk MATRIX *
[463 *  AGLS TOR CALIBRATION SLOCK MILL 3t SELRCTED
[47)  rranel S1Mc 16 304DEFAULT runonel5INs]
(483 1simarvaanelSie ]
t4%)  ialmeiaiNeiaINe0 n SETS ZER04 RQUAL TO ONE FOR LOCSIK
£92) CTIESY ACK 1N SURVEY
L31)  FINSec4oAC -FINSePIFAULT O

gtaarv' 0t 23 (SIND). e 1ol M FINSERONS: D"

(%3] 'ESTIMATES OF STANDARD IRROR OF 1MDEX (RUTEK § 17 LOC dELiY
£34]  rysenace{SIN: ;e30¢BETAULT ruseranel $IM)
I73)  lalWesrvsonsisl 31N:)
£36) a'issarv . {* 23 ‘ISIND),"eq’
(373 #(0tpeialM)/  iseary' (' 23 '[SIN)), *¢{ALNLPINSRONS )"
(58] *INBEX FOR WHAT HONTM ( MO, FROM § 1O 12 ) 1 ¢+
(393 MUTHCSINISCDETAULT SZMMTHESINGY 46
:601 *STARTING R6T - SPECIFIC CORFRICIENTS FOR RV INDEX’
611 '
(623 * MATRIX OF ACE DY AGE CORFFICIENTS (1 OR 2 COLLIMS)’
(631 (1se/47ise0rvi/' WODEL 18 T =00 ¢ 04 x 20P "
u;a (ine/87is0arv)/® LOC MODRL 1S LMY = LMK (902 ¢ 33 = POP ) *
(63 ¢
661 KinePEFAULT tédefaults » GLODAL 70 STORE INPUT 7 AND X'8
L6731  XineC((aR¢ES) . #KinsaKin
(681 londelbnd, (a.Xinde(~"1tsKin}t “3000 O a MIN SLOPR »0, MIN INTIR, » 9000
[69) ubndeubnd. (o, Kin)so%000 a MAX SLOPE AND INTER, = 3000
£70)  200=0NHC *K* )7 K¢ Kan & SINeSINeL & SQULP’
[71) XeKikin ¢ SINGSINeg & SRULP
(721
£73) opust 'ACI-ACCRECATID CPUL INDIX OF ABUNDANCE®
(7 ¢ SAME YEARS A8 CATCH AT ACR WaTRIX®
€753 ENTER O 17 RO ZPUR INDEY, 1 OTHIRVISE'
E76)  1MDEYATYPRL 226 DRFAULY INDEVATYREL2)
CTT) S(OSINDEXATYPRI2)) /exit a Mo orue inder 20 go te #xit
(78)  jecpurescrvenamel §11¢Z0¢DRFAULT opurnanellti

CE797 110 ESTIMRTES OF STANDARD ERROR OF CPUE? (1 FOR LOC MOBIL omm *

(80)  iseacpusescpusnamel 2t 14304 MIFAULT cpuenamel2r)
(81) stisiacpueidpriseacrur)/it & sust Do saoe Tonpih a8 jbcrve
(827 *INTER MEAN WRICHTS AT AGE ~ SAME YEARS AND ACES A3 CATCH'
(93] MuTsacruenanel 3130 309DRTAULT opuenasel 31}
::;: 'STARTING CORPPICIENTS POR CPUR IHDEX {AGR ACCREGATED)®
L]
(861 +0=ON{ 'K’}/narv
(97) ENTER *,(371¢20)," VALUK(S) TOR CORTRICINNT(S)®
(88)  XexeDEPAULYSC “1¢5K)#RS -
189) +exity
{9%0] norvi
{91) "ENTER 1 (SLOPR) OR 2 CINTERCEPT 3N SLOPE) CORFFICIENTS:
[92) Ke(i.0,K)a0e.D
£93) axititibndeibnd, (C {1~ "12oK) ¢ "9000),0
[94]  ubndtubnd, ((15-"1428)99000), 9000
(93] sxittinas1alemviCT, K
£961 alphasis IrmmCcT
U372 imiie 0
(981  'Penal ty constraints ON initially CY/H)Y Pefanit 1o OFF'
(39 USEaCONSTRAINTSD
L1003 vl 1 =aNS)V' g sANSHOIMERY)/ " USEaCONSTRAINTSe "
:wu 'Penalty functions turned *,(2 3 #"OPFON *)L1+USTACONSTRAINTS:)
102y ¢+
{1031 ‘Ready to run mir:sop’
L]

(penutiucd) T xypueddy

(A



43

Appendix 1 (continued)

[ ]
TaS/(y9md )¢ [9T)
Aok (821
100k (92)
YO HIAIINY [E2]
$4*(HOF3- (O3 )RB(0AL ) ] 4D (22)
Colo (B (0= (R4 )LS1L) DI CLOWICT 1811098 O )03 (1]
Com s CLNROT, 2070 )  sh=vm 30040 [OE]

I/ (WesTs (98¢ e [61] .
(B (9N )RCVALIEE D) (a ) (B (NI ) (VT (3W9,,8 0 T)NNIbIIWN (8T] L4 W0 s8]
1Ie (L1 S0, NTT0:48T (415
[{1XP N T TUTREE: SRR Y] 2 DINAD (91) o {EV)
I (511 4 CUVILY UM IZ1)
R TN TO IS F Iy NI 204 1280 G PR IS F
G (1 L, NND (2] SINNIT 0/ 105, o1 1L008Y JIVEEMD BNUNE  ICTL
HUYHUIN  (21) v SIS X130 (6)
iAoz (11 S/GADI TS ON0S LON XTL4 A 1e (8
PALUORS ONATHE, RN+ IO T 90 (01D HEB TS0 108  £2)
: .. LRdDIEXS 6} o (%)
AT RTUTRT PR AT LR VE L S PP TY T P P () M40 S04 CINII0 . 'BOME (6]
[T YUY D, AXTI0 (V]
a5 . SUIG 0/ 10T SR TLBOSY S15NQ NS (L)
W00 T (W) e MIDILILOe0E 0N (6] JSiloMe X130 (2]
OCEO45. ) (RITT L/ 11100F Jo ((RERI/TXO0)o0e (O ) 4T IS )9 (953, *T I 401 TNITHD  (¥] . , %o (1)
e LEd TR Y
4100 W £0'8°CH "GN H ¥ TR/ (99nT)e (2] .
L°1°S8 SLIVIO8SY JUWNS “{°1 - IVIIM 0T CLVIEWL ¥ (1) . s
: JSULIAIIAIRIZIEIIF LN ¥ S{npIses xepul BIAOIN ¥ X [R1° (812

. 400 TNATNIIN  183)
. ) 2B0NGITILISY4S  (91)
' " SYUAISTJFE00 URIANIRIIVO JusLIRD B4y S) W “uu
3= 1 ((I08T.2%¢ KETISAALVXIEN] LR STARL XM })oAe T8 (D)
VAP B CIROTPR (T IRIALOXTMNT ¢ (2 TTEALVXRANT ¥. 3¢ (BAOYY \ et AL
B/(0s3i 0 [01)

LODAESCLSEE-SAWTOE o 840 R, ML Td0N -
TR Tl
SINEALBE 7 (RBNTSLSRL 8

L3
1 €U IANN ¥ LOBASECLSTA- (I 1100 (LISALE LIBRE- (RIS ) M0 )il @
4 PR30 RiiDT ¥ S8R (16511746 (SaLIBNIYUISRE- (FWITV)/ 4 )0ddd
pusedu; SOR JJ O )Y 34 1AS ¥ IO/t Tald. v e
0 (S-an (AR aLIIN)-F )e 040 00N
. A8 POYRMEISIP 18 FIMMIAINE B YWLOJANS 148
Y Niv[30eL &

I

3

{3
(5
(€3]
[$3)
(s)
()
[}
)
(1



* OUTPUTS TIT:dut dyt agi e

(1)
123
n
4
£)]

[ 3]

7
n

110
(113
{1
(S5 )
(142
(§1)
(16}
1N
88 ]
119
1303
(2]

(9
(¥ 3]
(29)
(&3]
tan
(am
29
£30]
£3)

(m
(M}
(§:3)
23]
tm
(8 )]
(&4

rage ais

MMTASIN par

POPSTYSHITT POP

ForySUIFT T

YReNYYR :

TITe ' TOPULATION MAGRES (0008)'

© OUY POP,LL2+/01000P

TITe'PISHING MORTALITY’

page ats '

J00t?

april

yrert

SLIMEXATYPRLEDe0)/CUR

Ha/ie, tanarv)/L068

Meales

TITe NRICHTES RESIDUALS POR BV [NDIX’
rave Mg

QP * MEAN SQUART ESTDUALS ¢ *'.wer
o WEAN BISIDUAL 1 *,9¢/0000
QPUT * SUM OF ALL RESIDUALS 1 ',9v/¢
W L

3 WUT MRSIEANV . )
QMUT OTCNL. *SUM OF BV BESIDUALS © *.(0+/,RTS10aRV), ' MMM RRSIDUAL ¢ *, %4/, RESIDaRVII/, MASKRY

S 1DEXaTYIRL1)C(2)/CPOR

TITe WEICHTED RESIDURLS FRON MARCH RV IMDRX'

YRerSKIt 11 )/ yr

3 OUT RESIDSRVIS(({0si sedpvR) v arvll= hatarvE) 1 o0arva )T 1 MASK2L 111 /11 6pMAEK2)

QPUT DTONL,SUN OF BV RESIDUALS ¢ ', (9¢/, 2E8106RVE) . "  MEAN RESIDURL t *,8¢/,RES1DaRVZS¢/, MASKD
S IMEXATYPRIL DI /CUE

TITe VELCHTID RESIDUALS TRON SEFTRMOER BV IMORX'

YROHRSXN §1)/wr .

2 0UY RESIDaRVNL {(Osl nnarviiniarvi-iNatarviisisperyd)l 1 HASKIL 1131 L dptmSXD)

%nm.-m PT RV SESIDUMS ¢ *,(5+/, RESIDARVE).* MEAN RESIDUAL ¢ *, 8¢/, 2E81 DoRVISY/ MASKE
+CH

LOC 1060 0CTS
Tier VR
TITe'LOC RESIBUALS FOR BV HOORX'

L]

c 1643

i
|

401
(412
T421
(43
441
439
1461
(47
48]
(493
(301
1510
(3
s
34
1333
{361
[ & 131
&) ]
(39
(601

s
(6
(642
(43
(86)
en
(&8}
(49)
{703
134}
(7]
1323
(1]
(18}
176
1
t78}

»

xipuaddy

R (3]
rage Aig
QPUT * HEGN SQUARE RESILUSLS 1 '.¥msr -~
npor MR SERINMAL f L ¥eZeber Q
QPUT * SUM OF ALL RESIDUALS 1 *.Be.e °
¢ ”
ﬂ'"f ff L]
3 0UT FESIDARY HA
QPUT OTCML."SUN OF BV RESIDUALS 1 *.(Be/, RESIRARVY,*  MEAN BERIDUAL © °*.%e, PESIPaFtse s MotL}
SCIDEXATYPRCA (DY /ML =
TIT1L0G RESIDUALS TROM MARCH B0 INDEY o
TReMSK2 11)/7YYR e

3 OUT RESIDaRU2e((Siarvd)-sidatorvdil 1 MASKIL 111/ 140MASYDY

QPUT OTCNL, *SUM OF BV RESIDUALS + *,(®+/,RRSIDGRVD), " FEZAN JRSIDUAL t .84/, RESID2RVEH/ P!
SCINDRYATYPRIL () 7CPUR

TiTe'L0C RESIRUALS FROM SEPTEMBER RV INDEX'

TReMASEIN 111 /yr

3 OUT PESIDRUN({8{arv)~0i RatesvB s MAEYI 41 ) #c 140 NEEYY

QrUT GTCNL, 'SUN OF BV RESIDUALS t *.(9e/.RRSIADVI), "  MEAN RESIDUAL t . 8¢/.RES1DaRVIS/, M08

CPUTL ¢ IMDEXATYPEL 210} /MOCPUR g
YReyr .
u’u, 11
fAC+, 0

TITe RESIDUALS FROM CPUR 1HDE

3 DUTUL. oREISIDACPUR) £RISIDaCPUE

QPUT BTCML, *SUM OF CPUR RESIDUALS 1 '.(9¢/, RRSIDaCIUD).*
NOCPUTIpage ots

mT .t

QPUT ‘ESTIMATED PARNNETERS AND STANMRD IRRORS'
POPENYSNITT POP

FeNYSNITT ¥

PaRasE

17 2arameter Correlation Matrix'

A+ TR bocorr

3 UT corr

fieag & Yheyr

'8 STCIL

*Outout Age-by-fige Mlots? (Y/B) Defanit is N0 !
20 1P 2ANS )V g xANSO INKEY) /' #0°

PLOTRVEPR iapv

MEMN RESIDUAL 1 .90/, RES10eCPURSs,


http:UIIt�.VZ
http:T'''''&.DC
http:fYI"'~tl'rll'/\t.~.IJ

g

1
bt )

M

(¢)

L%)
423
i
42
(9.

» PARSSEI My P1 4RSSt de e NORN :

* GPUT *APPROXIMATE STATISTICS MBSUNING LINSARITY NEAR cOLUTION'
m + .

oo -

Pes. par i

S FRAON

NESeRninde) s Rl

KR +/HEBS42) 80, 8

HESSOIMESS +{ SNEES) PIIRN

HESE+ 2xugraNEES I S2NESE) o IIN

101 paresed(l { WESEIST0. 8

T113  sorreNRSSEHESSTvArases. Tparase

{121 pardseseparase

€13) QPUT 'ORTHOGONALITY OTPSEY.0vvcvses’ v""‘.‘. 'm oon
(143 QPUT *MEAM BQUARE RESIDUMLS ,..coue’y '114.6' DFNT wor

1$3)
23]
n
¢
n
3]
m
m
£}

{10)

[11)
{12)
¢ ]
{14)
119
e
N
e
(13
(202
)
tan
13:)
24}
(2%}
t26)
tan
(am
(m
130}

(s awr '

(163 QPUT * PAR, 18T, n. m. T-STATISTIC <, !
17 aror cmama
(403 QPUT *Bi0.4,X3* BFHTCpart parase) partparasei pardsedrar’

L 4

CANIT ROUENGMmLRiLimnBI0I P8I IO N XI PUALICOM Qi CRT T 08
BI04 ¢ CATTONR 1Y
Sea( ,(OYINC 4 3 o'dxdyd 98°)F § § o' QxorO0 pat' ), *  tosanvl)t
- sl L T PesBield
H{{InapR)rtvitel)/LL
M2, Bralsleal) B . o
Litetisand)sll . .
HE 6 M) /LLLY
_12140,0900 PARMETIES WON VALIDIT' o
LIMRLA, (ROLSE 20 (LoAL 2109200 (1 /21 0),L/00 110 @ 018
LAtHeIL D) ¢ o P2
ML (B LIS RGN )) 3 AT/, DL/ T 1 0 4D
131$s 10900 5000 2300 $000 900 100 30 23
e 213712
A Oste~’ 2001 /L8N
40.000¢ ' FAS R VARIATION DANS X OU Y*,0cr
LSA1SeEx104 44l 100N UINL 2)
Pe{MC2I_(10MA)-BIMEA) D oM 2D A DeU-81 V01, 292 UN1) © oM
L6101 4.9 BlE13-M)N104C
Ter a8 T-ie ) ixSede M P] ¢ L8
LTINeLIRTI(LeAl 400440
EeLIR 300 Geal1)) ¢S
XeCFeCOIXIANLLEL b/XeL], SeL B0 11 3-NeiE BT)2400CoAL 61
TeERL0.3(Te £ O ID)=1¢AL2))x34De Y]
PRI LARE AT N L5
[, SRR S beed A2 M) N1 ] "iﬂlﬂ)\!)
$¢ 10 "3 & siN(Pegel 1008 7PIVIN "?Vl.!
$410.008-M 1)L -0
LerQes NSoad D “goalefd e, 4,10, 1o ' {1eUn00s3] "ter14Pe8)
U ~LLU-7/adg)r s I RGeS 0dy) ,
Yo, (UaT 8 )ovopn)«, ¢1000xX ¢ T¢, T

s

(31
£32)
133
{343

v-es
vine

(36}
3
[3s)
bR )
(401
L41}
[42)
4N
[£2)]

(1]
(%41
(3
41
ts)
t6)
(7
4 }]
t9
49}
(11
1131
(13
it4)
[$4:)]
t16]
{17
198 ]
(23]
()]
(211
ta2)
(€5 )]
Lial
2%
(26]
(:"3
129
(&%}
tm
(311
(321
[&X)]
[34)
(39
£36)
3™}
[ S
tig
l4u)

LIOtPURLe LUl 0G-Pr ] (hotsn’ *

HOneSH TP /LI

Eeltwd, TLAG /8650 98) .
PUALEC 105U el 54130010 pel 100015)

wla1IpUT fLMAL

HOPeP-L1/110 )

QPUTCL68" *), ' (L11)p’ bomnmonenat .
Ht(llOOIC)-O.ttO

HOMALLC S CRTINCI L, B2 0aMs v, F PRI B M CX L0y Redindl
8410-3 ¢ t((.(P’ttllOOf/?!'ﬂ(’?)ll!!

$410,00 (8-PT 4L ~N

LIJvQPUT 95 *3, 88D

2 O0sx/pde) a0

APUT OTCLF. L€ 28410, 9xL-x/pduds’ *),ds

* PLOTRUSPA INDEX) DATAL SCALE: 1 TERs dxtdvs ST RES1D

SCALEe 20 &0
hei G} -
YROCYREL)-1 100 "L 00l MDRL

RESIDeRESIDARY

H{IDDATYPII21=0)/88

page ats

QPUT *ACCRESATE CATCH RATE RISIDUAL VS PREDICTED WALUS °
dys ' CPUE FRSTDUAL’

dxe ' PREDICTID {MUL'

SCALK PLOT RESIBOCIUR VB ihatscpue

QFUT *OBSERVER AND PREDICTID ACCREGATE CATCN PATE DY YEAR®
dys* CATCH AT’

dxe' VIR

BCALE PLOT ihatacyue AND focrue VS YR

S1trape ot
LI ]

QPUT *ACK . (SACESLITER))," PLOTS *

M Ospaineopvi/iNg

PATACINDE L ITERIDAND idatarviTERI IV POFINDCITERY ~
SPUT CSURVES MO, TER TOU VS 3PA MUMREES'

e SURVES w0, PER TOW*

e SPR WUMIRRS®

L] L]

$LaLl PLuT MTH

L ]

GPUT "TRRHD IN STANPARDIZED PESIMUAL OVER TIR'
.

dyt’ RESIDUAL®

e YEAR!

St.M.l PLOTLRES!IDLITERs Do (o TR 00V n

aPuT ST, RLIIAL US PREDITED WVALUL'

dee ' PREBIZTED WaLNE:
SCALT PLOT ZESIMITRRL INNM Coihatsrv{I1TERt1)60)VS {hatarl I TER:)

(ponutiuod) 1 xtpusddy

=

cn



http:tll4)-1111411.11
http:L6.:"UI"lt(;'MU)tSJ.(U.T).l/.ft

43 ‘
1431 QPUT *RESIBURL VS ODERMED X*
411 ¢
443 et ORSINED X°
[65] SCALT PLOT RESIDEITERIIANN( ¢ oPOPINIL I T8R1 1190  VISPOPINIL ITIRY)
[48) 82 \
t47) Ls
en m»mmlmmm-mum1mmmam:mmm>
(4 w'ummn.mmwummm'
t%01 *°
1913 due'Ln SURVEY NG PIR TOW
£32)  dxe’LN 100 NVORES
sy *°*
%1 SCALE FLSY MATH
[es .
£96) QrUT CTEEND 1N LR RESIDGAL DVER TIME’
[ 12 IR
1983  dve'LN ERSIDUAL'
7591  gxe’ YIAR'
£60) SCALE PLOTCRESINITEL: MMM (oY2)00)VB VB
(63 <
£62) QPUT *LN RRSIDURL VB LN PEZMICYED WALIR'
e
61 dxe LN PREDICTED WALUE'
i:!) SCALE MLOT mmxmummnuwummmwmuwtmm
%) '
£47) OPUT ‘LN DESIDUM VB ORSERVED LN X*
({3 ) A
£697 dxe'DBSERVED LN X'
C20]  SCALR PLOT BESINECITERs JANN(CoPOPINK TSN 1) p0)VRRPORINSL I TR )
£ 1
(3722 B .
TI5]  QPUT YERND 1N POPULATION ABUBAKCE SVIR TINE
trey *°
ETS)- m-;um. " M
761  dne' . .
:1’!1 SCALE PLOT 1ODEXTITER; JAND hatepLITENIIVE 1
£781 YR PEINTEVIFA DATR
£
1301 ITEReITERY ]
18)  AITSR=CIpIMRN ¢4)/0 . .
182 451
L

v fealpha MILYYAPN A
(41 ROUSESCONSTRRINTS¢ /5l phat{ M ECTI$A
£21 a Stato varlablo *USIACONSTRAINTS® controls penslty tur.tion
13) n 1 & constraints ent O + constraints off

v

(13
(4
(¢8)]
($13]
1Hn
am
(19
(203
(2
a2
r23
{26y
(e
£26)
2n
&3}
[29)
€301
(&2
3
(&2 )]
(%1}
[251

7 FENTI TMES INT
arur
OPUT * ITERATION NUMBER °.8J :
QPUT * * © QPUT ‘PINALTY FUNCTION TURNED '.(2 23 o OFPOH "L o)SRe Y HiTTAlNTS2
TV 2 £ o' LAMBIAPST  NPWI
QPUT *10A1,R135.6" OFNTCY 40 TR L4, TP, ", ¢
K verboss /0 .
L1413 SR
QryT ' P''s IN LAST YEAR t
AT & 3 1LY
QryT 't
+{ Fals0) /XY
QPUT ¢ I''s AT OLDEST ACES ¢
AruT & 3 sTAC

NXT19( 0= MDEXATYPEIL) ) /NXT
nm L
QPUT 'EETIMATED JULY RV SURVEY CALIBRATION PARRMITIRS®
amnT ¢ At Al eeK)/ INTERCEFT Yi,' §LOrR nsns
et 14.724.5. 114" o
(T 100 )/ INTE 14, 2714.8, 18471
THPCOC INDRXATYPEL 2] “480K) (0. K} HOPRY
THPo( a{ ~INDEXSTYPRI21.0) 4RI o THP
QPUT INT OFMTCCCOACES), 1) 9ACES) , TP o ROUB ). (€ sIVELT) Ppar)
HIINDEXATYPRULTD/NYTL & QPUT *ESTIMATED MARCH RV SURLRY CALIIROTION PuRAMITIRS”
RPUT PHT DIMTC(LoASES), $)0ACES) , THPL CoROUS) 61 pROUS 1, C{ sNVECT) dpar)
H2eIMEXATYPELLII/ZNXTL ¢ QPUT *RATIMATED SEPT. RV SUBVEY CALIBRATION PARAMETIRS'

(penutauca) T xtpuaddy

QPUT FPHT BFNTUCCaRCES), 1) oACES) , THIL L 2xa ZOUS) 41 220U81 ), (£ sWVECT) tpar )
NYTL 0 9(OnINDEXATYPRL 2))/DONE

qrut *°

QPMUT 'ISTIMATED CPUR CALIRRATION PARAMETEIN(S) *

qPUTC( 2= "1 00k) /" INTERCERT ), * sLors’

mersy *

{20 T4000) /0 INTe 2714500

QPUT FNT DINTXL, “14eX)el ~"t4eK)épar
VINSLQPUT T8e' -t

v

v F1t

11
r2)

Opue100
SEOPTILe MRT

L4

° GPUT x 010

(£} ]
2
180
43
£}
43
n
123}
(4]

o101

i1}
v

Dlieg o VIRSION 2.0 HOMOD, B4.1.21 0 JOLY
40800

3 4 .

45+ -S80RTIR=80SORTITI /TOFILE w FILE TIE MMt 17 WNERIC
443 3 o CRTPRTES) A, »aSORTIEN/LCRT.LPRT, LRSY

LWRLIOERROR ' INVRLED OUTPUT DRSTINATION IN aSORTIR’
LCRT:OeX ¢ 40
LPITE 20 3 BRAREINOLOTINL 3 40
LESEs 4 0 0 4 DARRIN,(X,0TCHL),OTCLY ¢ 40
TOFILEY

£ X, 0T08L) ,DTCLPIONAPPEND 4508TIR

.
.

e

9y



http:It.'14.S.U4
http:I'O.IIIMITI.tJ
http:1IItl.-chn.II

» INpEY PRINTRSPA N'l'll!l"ﬂil‘hlﬁﬂhﬂ"ﬂ‘hlllh‘t (B4 '

1
t2)
n
[£7]
(3}
13
n
e
(9
t10}
{11
Ha
0nun
$1})
($1})
$1]

nn
un

{3
tm
(21
tan
30

t24
¥

# PEINT PATA ARRAY USED FOR PLOTS
o PATRE NREAY SUITHELE TOR vk VITH TN PLO"I’ FUNCTEON
A CINDEXIeoDETAULT 10 2 “10ePATH
aPres
WLt AT

PSE{Ntps), (N, 909" *

P5¢TI0P8

LBLS+CA0%* TN ), L13C 108" CARRIER').L1DPS

LELS+LILS. £10104° BANK®

26((2 2 +oDATR), 20} *

QrUT 'SUMMARY OF DATH TROM MLOT!
qm POPRUBIS 4B SOBN TONe Smwey

Qeut

OPUT “IABRIER VARIABLEL FOPULATION MOS*

QPUT ' BESPONSE VRARIABDLE(S) ¢ SURVEY - O10BSERVED. +sPREDICTED®

- 41 SR

0LOSONC *INBRX* /4 INDENM "1 4sMATR®

RANE+ 1 HOEXS DA 11])

1113642 10 o20PLOLEIE12), 100 "ROCoDATAY  10)48( "20 L 2DATI) . 1) 8T NDEX
{2}
IMTiedirde2 10 ommumm.tmwmm 1Y 480 "2 oMY, L) oPATI 111
H12PATA) 1000310

2iegredel2 10 +2000BLBL Ao 1eD), LA ‘30\“01&».10)“( TS AWATAY 1)aRRHK 8

QMUTCL 10 sO2epdATIS, 31 3 02

e pemasi 2

11
2
3
€2
5

L)

mn
1{ )
9

)}
[¢3]
tn
t4)
¢}
%)

1§ 3)
¢4
1§
14
4
9
(42
KA

re

RerD

0(0-"0!»?\‘"{13)/»* a WO BV BupvLY

BB, POPIND RESIABV K voR0VS:)

s{LCINDEYATYPREL)) /" BeB,  POPINDR RESIORVE KLCpROWS) 41 oROWS) )’
HIIPDATYIICL1)/T Bk, , FOPINES JRBIARVY RU(2xpR0US)ersR0WS]"
SHO=IRIEXATYPRL2)) /208 & MO CATCH BATE 35RIIS

cpuetkefokifit) » got Wottom row of X

ReR, . PRIOH ERalalPUE K

rest

v

v RerDION DESIACUS X

*iva, KV noint
thatacpues{ KILJXIRILERION: o UIDH nmrm
res

“nointiidatacyueetReTBION a GITHOUY INTERCEFT

yesig:o/isipnbtpwe) S Reliacrue) Sihatacpue $40°
Rel jacpue-Lhotacpue) ¢iseacrue

A\

e BePOFIND BRSIARV X

S 1s18eK)/neint

6 3 21 W2 PO INR)e.2

Thgtem el Y2 EarNa Rl 20 ) JNPOPING) n VITY PHTRRCEPT

Sres
mwinl (KON SuPORIND L, K

thatar v KX POPING & WITHOUT |1TERCEPT
rastna/ie, fsearvi/LO6

Fe  imalTRVI 7L D farveihatarvi rissarw i sear

>

» PYSEEPETN e e

e PePOPIND RESTRVL K
11 Hi="1ek)neant
(23 %e 3 2 1 ®ig: oP0PINP2e ©
£33 ihatarv2e(KI1te3eRE20 s )2POPINDD) m WITH INTERCEPY
i4]  ores
£31 nointikenceaPOFIHL2)0, I o
(63 idatarv2eR>MOPINDZ o UITHOHT lnﬂlcl"
7)) resis(~/ivigearl - log
: ;; Re{ MASK2),, fibrud-shatorvlitiQeigparvd)ei senrv
+*0
£10) logtRe( , MhSE2)/, < 8jarv2) -0: hatarvi
L 4

® PePOPIND PESIcRVI ),
1) sta="19eK)/noint
[2) K¢ 3 21 aia2,pP0PIND D)0 %
[3)  ihatarvIe(KILeedoRL2)1 07 P0PIDY) & WITH INTERCEPY ‘
[4]  ores
I5) nmolntiXeni 3:POPIND2 0. A
63 idatapvIeXsPOPINLI & VITHOUT INTERCEPT
17 restsia/Zis, lpearvi' /oy
i:) RO HRSY.03/, { ar - hatarv]) s Onigearvdi ot geary)
] 0
$10) loptRe! , MASKD) 7. f0iarvir -0t hatorv)
(141
v

v SCALX xY :
(1] m XY ¥AS 4 TLEMENTS: WAL X, MIN X, MAX ¥, MIN ¥ RESPRCTIVELY

£33 {sXY[3))BIWRITE $30 50 ¢
T4 (eXYU42O0URITR 150 850
I3)  (sXYT21)0LURITE 195 900 1

(63 (SXYLSI)OQWBITE 995 %00 4
»*

® THeX SCAFILEIT TH; Cts CHAMEY CNUECS D¢ 19X: KB Y MAMEs LK: TS Ty vaks Ot X
[43 » UTILITY TO MARIPULATE STATCRAT FORMAT APL TILES.
(21 » VORKSPACR! \APLAMPDUTIL\MFOUTIL. AVS
{3) » URRSION: SCarFITSIT.O G WITE 19870404
T4 $(OF140aTHI/* NAMECTN' & TH NOT MUMERIC, ASSIME NAME
{5 S(O«ONC *X')/CRERTE & CREATE EMPTY FILE
[6)  a(On140sTH)/*NAME OFTIL Tedof 71, UPNUMS'
LT)  Xe “298,0X)0X A MUST 3R ARRAY
{8 LPIRRYeSeXI84D a LOOP OVER XOWB OF X
0] 0= Rl «XRY)/ERRL m MUST DR (Ripyend, Doad. (Dpdade |
€107 CvaMEetdxiis)
(143 421 O &Y
121 CMIRCIe{CNAME. *a' 2o "n' JOCHAME,® *
B13)  ONAMBe(]-134LHAME
143 CNAMEe( 'SC(HAME: . CHAME a COMPONENT NAME
L1937  [HXeDFFEal TH.

oy

(3 a XRe4-/0Y12 1) 0 YReoBe-/X3(4 31 "". FANGES OF ZAZH A AR} ) i<k

(penutiucd) T xFpuaddy

Ly



http:1."-'II.t.rv
http:41""""41".11

48

Appendix 1 (continued)

A QNG SIMISIHIe CTAD RIFF W CGuoealie 92 (9]

ki H AR RS
) Xefog (2]
i : T SIS * LCoTT3d /LTI, W0 1]
. UiX HICHIMES TIIL =
. 'y
CANBNITE T1Hd QUYIS14 ¥ Zocds=-5'U)e2 (3}

Je-ug (£

: : ESad L2008

. ’ OO WIS Y INDISE [T
. X HE0IYONdS Y92 o

]
LIS ged i (4]
. § HIO4UOWISI104T 08 (£)

SHIIW: N 41 3438 QULUINSTY) B3 QMM v Sl19Sedsede (3
FInNI24E a8 JIM &

L

, 449 L 1]
ML ZULRALDITNOY uk)
ANIddve  (40]
WL NTd4UET XN (69}
ABLITUIC FTEAALPTVOEEEEDNI & SLACET1OONIFINNL (203
GO0O006 0O ~(C ¥ V€ ZISLOPS T JaDSL'48L CIY)
o SEYRTCICTINC 6N IBTIN (/6259988  [O9)
« o®3L JRAULTIAL. 2 W T NNL  L6E)
SHANID §7 1+ FoNL TLVINSLD JUON:ALYHED 288D
noge (L83
NBIIN/Cs b (/KD BHON GNXAIY, 920" ATINIGI I= K, 0¢  (9E]
PRl GAUTEED ANl (1)
Nl Q3ddvin qwn (9]
B8 O 93 0 (BB T0BTEINIXNI (563
AL30 A8 €XQINONL 38 OL v , ,o0M) [26)
vl ool SUCTRUNISIEW Q4 TR0)8 3 3,90 [I1E)
GOO06T 00 -TC» %€ 2ISENF 3 1 INID 9L 952 [
O BTSN I GDIT L 6Za%. 080 [62)
o STHUN TTCUIIA STIND, *CVT WS ONG THIZ 439 3:4NTddY [82)
e (22)
INOQ/¢ 23T 30N 400 )e (923
HOTHL Y30 0, lke I
CRVIND TN 30N (823
PR/ 2T JZIS40700 e (30)
JIGNSETHIICTT (27
SH/CIBANY LLOOITMNI*G 43000 (N2
SEAQNOWN) 9203 (02)
SSINYTE A8 QILUIHINS SEATMY MY 40 401OY 1IN, t£1}
LU LR FRTS § BT
ﬁ..?,m.;z“::;:.u.eaR:

INSUSL - pwnemizy,

TREY T UL JRLOehEt, |, (X

vy meE v

f . ilwn:ts
SHULEC T/ D VL TIL4D Tnvw
1 0) P VPOV PO |
LANEERPU U S (18 1INCN

s EEM JTId TAIND. CEPT0eLIN0Ed
T/ UATINIQWARXS, VL. 7 180 )0

s » SLUBTCD) B0 SUTLACV) "QURLR .0 TR
NT SITEB ¢ « .+ & . SITEHL TdY SUIRELNY. LT 000
Gt & JIDUWN ATVEAIT T1INS.

$8110 4 4« + & JATIEVEEIT STIRUTIONY,
F0-oG-L08T MV *3°1 T NITLYSS v

iNgs ' RIS v

SORS-ITI-(206 ) OLG~€4 JNIMVE *4°T O URTIivES INOISHIN ¥

SV TILNANTLLMBTIV $30vdsiaon v

SNONIQOENE 436A JIV G1MN0RE BNTIDVELLNE ¥

ATLITANCE Tdy QT4 STTLL JRIN0L JUASIviS LIVNED OF INLANOR ALI11ln ¥

'S

o

143}
(12
(3]
w3
14}

DR VS L IRTILENONE - D AT .x:-.ul!u.i..xﬁ‘ 13T140Y8 &

.

o TCHEEY NG IS0 MI ZEVIRTV ... TR ... BiIVH LA15T14vIS. IR
o

KBENL BTEL MY QRIVIIXE 80 €NOOL JON ... 'BNVNI ... JWUN .ﬁg:ﬂ-._noumu

SRR Y) 30 CPRI(L) ‘Pusdly) JON . VTN ) AT 1413112908, 13083
O

. HE SNIAV4T Xnlean

ARGLITRIC TIE SCRTSoSSITIONE 0 BLOLGI 0PN
0O0NIUO-IS TR EINIOrS § LD SL SY

o SENCIELNL K69 C/EIN /T8 8L

o o9LL° AROLIREIGE . ? 08 § 42

" SISO T/ 10 ToNL TLWARIID BN IIV3ED

0 dTHNP4180)4

LA TR BT LV SR H

N°HL IWTIRIN I

Sl IR NIT0TdI4

0’418 (XP41x0 10

TN BovT43a4T N

NE QNId4VID a9nexx

Agiar v LITIHEe MY

JWTIIR/ it 080 20

Ly L CER2TY . U eeR O 9570 IHUND BT D603 4L

ao sl oL /CCENUNIFHIUN J0410)F O D, 41

O 00 -IE ® F ¢ BISI0° € ¥ LWJD S)-98L
o SEITOIETIN 6.9 CARLINNT IO, 8L R

LAr 842304 2 LI 4

HI'NL ANT84D +, Bew)e

JIUAIIR4S ATIRL LNSUR SN0N JS¥D NI ¥ CES V3N IXND " S2UNS
YN/ 0. 4T )0

4LlédY NO NGLLYI 114N AOTIV L NOK @ CEEB/(CTT(NL T2IS40)MIwt b.2i30
MUIITNE S0 SNN0S 10N ¥ TRER/ (LTI BZISAQITHIVE.0.#ATY e
FROIHENG4BTe " [BRAE JAn] v oks
XFIND NI JoitM B804 (001 ¥

(14
[#2 3]
(¢ 12]
4121
("3
13
iér.
3]
ton
£ 9]
(3¢}
263
4 2]
he-
1)
€14
[t 3]
18D
(K1
[£1 3]
£ 1 4]
[$44]
98}
isti
i1
[$14}
(842
(41 41
toe
{i%)
(8t}
[# 31
411



t2)
t3:2
[e3
&3

o
v

v EeSPAal RiTiA
111 A S 03704730,
» HOr190eR /NLP

heliep
Teted

Tels (AL, LT=1T & TIIE FROM IRD OF COMORT
EeoTrSPANIE

-

v £¢C0 OPALITOR 7
» W 83/03/04
S Ontuelr/HLP
- 2000000/ COSSPARTAIL CO° m VECTORIZE ARRAY INPUT
s ivoal)/t FegPaaTAIL 1
$000( avSPANI ¢ “f4aP

1%
i
{3
4
)]
{6)
%P
(€ ))]
£ 2]
(103
(£33
ua
{13)
114
£1%
(18
1"
s}
S8}

*

HLPiger, 070N
$08, 15400 SPAAFTOS 1 o 'SPATHS. SPAMTTOS. 0, OTCNL
N 1 ]
Se8, 'SURVIVORS VRCTOR FROM CATCN (RTART OF YR.) AND F.'.OTCNL. M’CNL

s,
98,

§e0,’
)
12

$e8.

SHOSURVIVORS AT THE ENB OF THE FINAL YEAR',OTCML

VECTORL YBAR-CLASS) ', 0TCNL, OTONL

COseCATCH AT MCE ABJUSTED 10 START OF THE YIAR'.DTCNL

VECTORT YEAR-CLAES] OF ARRMYTAGE: YIAR)' OTCNL,OTCNL

FoAVERACE ANRUAL INBTANTANEOUS RATE OF FISHING MORTALITY',OTCML

VECTORE YRAR-CLASS) OP ARRAYUAGE: YEARY ', OTCNL,BTCNL

$o8, *HOTSE DNLY TME LAST ACL AND YEAR OF INPUT ARRAYS'.OTCHL

$08,°

VILL PR USIR !N THR CALCULATION®, ", JTONL.DTCNL

Se8, ‘REQUINESY SPAGH, SPAMTAIL'.DTCNL,OTCNL

* [CeN SPMIC COtRiV

£
e >
n
)]
&)
{6l
4
¢
14 M

un
[143

. O
"

§3/04/30
#1$02002/HLP

S(OINC W)/ PN’ & ”M’ .
¥ 2epe /MY
a Aritsiald A VARIMKCE FORM

» 11000

To{ 2at) 0aM "L osh o mmmw MORTALITY FACTORS
Be(20A) (=L AR, (0 °1 *A)00

1CeK+  xSPACEOIN O

£103 & 1CeRe, xBPAGCRORN Q0T4313 o FOR WARIANCE FOIi4
L4832 o Us(ExBe, xSPASCIORN COL34s)

12eSPRaATOR 1C

(433 m 1Ce1C, 00, NI TPRATOR ¥

+0

£43) MATI*37AalC eae MATEIZ FORM FOR M NOT IMPLEMENTED bl

[R1)]

0

TITY NIPITFOD SEAAICMe1y 'SPATEN. $PPaIE, °1° e

« 5PA:ITERCOHDET: Th: DITF1 s FONEV: ape
[1} apee 212784
5] wesaqestsranis "1 O
13 ne2-my
£4)  # M) 32
(-3 B 571 SRR ]
T¢]  S3te FaC»0) /82
{71 FeFhg
[8) 51
£9)  S214 2<ONC "TRLB /80 m Do net anitialize FC 0F in DIFYON)
[S19 I (X MASL F TR X1 iy LI R
L] SHISURTAILCATCH SEuaFTOSE “147C), 081
{121 MOPEINTCATCH SPH SURV
£13) S (FHis0)v2=ONC *TPRR')/0 n Exit now if in MIFROIMS
[14)  Pe2DP BPRASTOF SURY
[§1-3]
£16) a ALTLY caloviations tor F at oldest ege
[47) » FONEURCo/FL aCR1 124200k & Unweiadtod mean § over fully recruited apes
(i85 POUESeC/POPLASEIIXFLAC D) 44/POMACES] A Nunbers weighted noan
L8] MRS 1CPONER-FL ST 2HRY
202 FCei “1OTCNEVY, “SHTC
L2 0.0/ 71D 8Y
v

* ZePAeSDUT S1Aclii YEaRS: Y
11 » O 83/05/08
£2Y  #019005 /HLE
T3] L4ESemMioYRs pnlrand
T4 YTaRSe(a0CESIaYE
(3] YCeYEARS-AGES
I3)  MITiesPaaThiL MRS
97 YROPSeSPAATAL YEARE
(81 YCeSPITAIL YO
(9 Zealxs
£221 Zel.01.9078ARS
(113 2e2.XYC
112) eI,
[133 3
F843 MLP: 293, 0T0NL
1191 2623, eEPAASOUT *, 'SPATNS, SPAASOUT.O' HTCNL
163 2¢2,0°""momms mmeLoTONL
371 THT.UTORM TABLE OF 1EAG-CLASS DATA . OTCNL.DTONL
[£8)  2el. ZesaCR, YRAR, YEAR-CLASS, SURVIVORS',OWCNL
043 2ol CHUMERLS ARRAY VITH FOUR COLUMNS)®*.DTCHL,GTONL
(202 Zel.' SssSUPVIVOPS, VECTORLYEZAR-CLASS)* OTONL.OTCNL
1212 Zel. U5ES: SPAATRIL'.OTCNL, 'CLOBALS! AC, YR*.DTIKL,DTONL

(penuyiuod) 1 xypueddy

6y



http:lHIs+(.aCIS).YI

® PeH SPAMSTOR SiNLyMASK

n LHE 85704790,
+{0r14098) 7HLP
A NeW SACCEPTIZ *2spsX n DICIMMING OF YEAR WUMSERS (N)'
n 565 ACCEPTIT *t “fea/aMrvgk & SURVIVORS, ONE FOB EACH CONORT’
a (01L/78)7°SPAMSTOTT ava SURVIVORS LESS Taay bF TGl 10 ZERO and’ OTCREL
Bperd § BN .L1)("Ee80sM)98 & LAGCED NUMBERS FOR DD OF YEAB
NLONL, M “1634pM) 48
HASKe (N10)vMLIO
HLCN-MASKEN) ¢HL-MASRRNL & BEFLACE 34D BATIOS MITH ONE
Fe{oNL) ~SPAGN
P PIMASK) SPABKSSD, 99 o FLAC DD EnTRIES
«»

HLP1Je8,OTONL
o, TeN SPAMITOR 8

per.* seeersransneens @

. BPATHE. EPRASTOT.O OTCNL

el *PISHING MORTALITY FRON WUMSIRS %> mvim. * DTCNL,DTCHL

To7,* Pes AVIEAGE INSTONTANEOUS RATE OF FISHING MOBTGLITY.’,OTCNL
Teb,* ARSAYLACE: YEAR) * QTCHL.DTCNL

Ter,* Bee BTCTMNING OF YEAR WNGEES ARRAVEACK: YRAD)',DTCNL,DTCKL
Per,* Ses SURVIVORS AT THE IND OF TNE LAST YEAR AND AGE, °,OT(ML
Fel,* VECTORt YEAS-CLASSY ' OTCNS, OTXHL

Fe7, 'USESE SPASN, SACCEPTIN' . OTCNL,OTCNL

v

v ZHSPMTAIL X .

113

3
{4
1£2)
1$3)
n
(£
9
{10

n CiY 95704790,
HOr o) 7HLY
2o 100X 30,440, X 13 40X]
+0

HLPIZeX, N1
262, ZeSPAMTAIL X ', VL2ATNS. SPAATRIL.O* , OTCHL
kb R A,
202, RETUINS TERMINAL ENTRIZS OF ARRA. X'.DTCNL,OTCNL
2e7 ZooTNTRIES TROW LAST B0V MD COLUMN OF ARRAY X.',OTCNL
220 IN YEAR-CLASS GRDER.’,OTONL.OTONL

£41)  vZ,* KeARBATIAGE: YEAR)*,OTCHL, OTCH.
]

{33

<

vt

. MM
0 0 o1 DCINIT *MERCULLY

»* .

48]

® PNPLANE YiA

TeAVIEIOL et tUXI/X

»

(23]
¢3)

m

r13

[

i

4

132

te)

&2

L8]

142}

110}
11
[§F ]
{13
t141
[$1)]
[16}
1n
18]
[19)
(203
t21)
(3
121
(£2))]
123
[281
1313
{28)
{29
{30)
34
1321
(&7 3]
&)
(39
136
1
Im
129
[40])
(44)
1421

v NipLR V
amr v
QRUTCU® )\ !
L]

*AYS R
2200720 1 4 eBeh)s (T2 L L Lot 0R
v

v miniBOCeirsp

nupjuod) 1 xypuaddy

OPUT OTLEFY

OPUT 780

QPUT 'Input Documentation for . STOCKoNAME.* Run at', 3’ *).6ts

QruT 768’ -

n'm (] .
YT 1) Catzh ab Age evtends frox *(SYMID),' to T.(STIRYR)." and ARges 'L SMDIII..C tb .8
RO(OHUMS PP ) NUMS*p* )3/ QPUT The Catch at Ape did NOY contain & PLU3 i- Ry syl
u’“ ¥ ¥ haad

gMT Age L (9°1EA0), " 13 0 PLUS Growm '

oMT ¢+ ¢

n:g; ' Ages ', (SACLAGKY), ' were assumed fully recruited’

q L

s,»:';wm-m'm1 “d No Partial Reorwitaent Valusd were Ingosed’ 'Gesird’

” "

QrUT ' Partial Recrultment -4 indicatos apes wsed to osltulate mear’

qrutr ully recrmated 1 w
TeConara’ ' 0 1LACRIs s i ©
140 S

Qrut Apes L4 M

QFUT 'X8.12,X1,41,XS.75.3° OFMT(AG)IID)

amMT *
steltQMUT ') Matural Mortality was set &t '.(8w)

.wr o

n;ur '8)  T''s over Ages 'L(BACITIITIY, to ‘. (SACILASTI),* will be estimated start:ng frast
qrr ¢

spt{ACTIRET), FRETeL (LAST-TRST))

st(aNVECT) pinitial

FURCTe (@3 ( g~ CULCTEAMIZ) Yo=n) ~0

ort . Ages | A

QPUT '%20,12,X7,75.2° DFHI(spsPVEET

[0 SR

2 PAEe0)7° Q2T **5)  NMa Initia) Retimates of 7 ot the aldest apes wire vaed' ‘T4edpY’

QPUT *'3)  Estisates of T at the Dldest Ages were derived from the fellowing initial ertimetes’
Qur * Year T

QPUT '320,14,X7,14.2° DPUT(CCaYR) . 1)oYR (CoFACY, 1) 0TAS)

stpI1alO=INDEXATYREL1)) /5804

nn,f ] N
OPUT 'Ed  Pesestch Suray Dstimates of Adundance far pges °, BFFIS," 0 ' IFLET.. were U,
ol Ovpaisparv)/  PUT ! Ho standard errors were applied. Log transformatics usedl®’

gl (tapisesro) s JPUT Standird brrors eof abundance index appl:ed to rasiduals''’

A1 INDEXATYPE 1)) /8804

a'm »



http:IIAC1'UIIl�.DTCNL.DK

UM
§ NS euie, (70
S AZ44d0 Q0dNE.  (T)
I L
°
¢ 390 (0 95H ) BINVIOLS LD (2]

0361 NEWLAAE MINAL ARELIVEY PRF £33 (|71 N 4§
. )y sind 4

0Fsu0d
RIaLw 8: BAVIE) OL asn ¥ 00 Ye(xd 17008
£37C aylENYY
UYL TR LTI
SINIVELENDD 804 ALTWNIE ¥ BV NAOALTINE Sifaiven:ty
: sren
SIEVRS 40 WS TUREISTE ¥ BVE BIvPRQeax so44Rd
VISV Ul asvdved
ore20802
sye ased
OLTR, 7 CREU I BoBNVa R alBR) 2. 1T
o4 WNONL JNOR JUINNEP BY YFIA NeR B¢,
S18 LA IL AL, 45y
‘s TOBBOQ A /(  BROQISA, INDnZ )E
RHLIBOYTY LARVODEW SN1EA S3EWADE 18037 RVENIT-NOM ¥

1
(]

i
20
13

yaee
swv e

)
<}]
1l
£}

3
2]
)
(el
143}

SHPISYOL L UERON IEETHE 1R Judp 183 U4 T TIg T THAN M S 1 L IS0ND 10D 1ORB LTV 14 e 1080 NEBIVT IR IVIQsP 11008 1404 Tue &

-
idlng 13
e sed g}
B100, 440 SINIVELSNOD MINIAL . ¢ ¢ OoSINIVELISNOIESA,/ (SININLISNOI®ISM)® (7]
PHAOLTI/(ISANI~IL0  LO8)

o: 6 IR THEN R TT) (B 00 (BRERE¢ (Ax *ADIRCE-H) I ONOOIE T COTHINI L) (ITOR 10R303/vel de  L4E]

i
vy

-

Appendix 1 (continued)
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Appendix 1,

Table 1.

Half-year to full-year shift needed for half-year SPA

calculations in ADAPT.

Assume Y is an age by half year matrix where each element (ab)
represents the cohort number (a) and the half of the year (b). .
can be seen that each cohort goes down the matrix in steps i.e. it

-

goes across two columns before going down a row.

The APL function HYSHIFT aligns the cohorts albng diagonals and

Y B
11 12 21 22 31 32
41 42 11 12 21 22
Si 52 41 42 11 12
51 62 31 32 41 42
74 72 61 62 51 52
B1 82 71 72 61 62

fills the intervening "cohorts" with 0’s.

The APL function FYSHIFT performs the ccmplementary function and
removes the half-year "cohorts"“,

LU g . Tami e e
P G

HYSHIFT Y
12 021 031 O
012 022 032
4 01!1 021 O
042 012 0 22
Ti 041 041 ¢
052 942 0182
€1 ¢S54 041 O
062 0352 042
71 0584 051 0
¢ o662 ¢82
81 071 061 O
082 072 062

X
114 021 031 0
012 022 032
4 01t 024 0
042 012 0 22
3 041 011 O
052 042 012
6 051 044 O
062 032 042

1 061 051 0
- 07 062 0352

81 0741 061 O

- 082 072 062

FYSHIFT X
11 12 21 22 31 32
41 42 11 12 21 22
S1 52 44 42 11 12
61 62 31 32 41 42
74 72 61 62 34 32
81 82 74 72 61 62

T



