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INTRODUCTION

The Scotian Shelf siluer hake fishery was ornce conducted over
the total shelf, Evaluation of this fishery, in particular its
compatibility with the International Commission for the Northwest
Atlantic Fisheries (ICNAF) objectives of maximizing silver hake
catches while minimizing by-catches, resulted in the establishment of
the present day Small Mesh Gear Line (SMGL). This line loosely
follows the 100 meter contour along the Scotian Shelf slope.

Several papers haye been written evaluating the placement of the
SMGL and its impact upon the silver hake fishery. MWaldron & Sinclair
(1984) summarized these and presented new analyses of a 1977-1979
Jjoint Canada-Cuba-USSK research program on commercial vessels
permitted to fish landward of the SMGL and subsequent observations of
the SMGL fishery to 1983. These new analyses agreed with the
eriginal management objectives for the placement of the SMGL. The
silver hake fishery commenced April 15 and continued until September
each year. t€atches along the shelf slope (ie seaward of the SMGL}
were higher than those occurring landward of the SMGL. From
1977-197%9, silver hake catches occurred along the slapes of Emerald
and LaHave Basins bedinning in June with peak catches in July.
Although fairly good catches occurred these were not as great as
those seaward of the SMGL. By September, the fishery along the slope
was greatly reduced dug to low catches. However, catches in the
vicinity of Emerald Basin and further inshore were higher than those
occurring seaward of the SMGL.

The above study showed a fishing pattern for silver hake-
predominately along the Scotian Shelf slope from April until June,
In July fisheries were conducted predominately along the slope With a
smallier fishery in the vicinity of Emerald and LaHave Basins. These
results agree well with earlier work by Clay (1979} who compiled,
from Soviet fFishing reports, a spatial description of the silver hake
fishery between 1961 and 1968. From January to March fishing
gccurred in areas landward of the present day SMGL. From April o
June, the USSR fished for silver hake exelusively in areas seaward of
the -SMGL. During July and August 39 % of the catch was from areas
landward of the SMGL. As the fishing season progressed more of the
catch was reported in areas landward of the SMGL but fishing still
sccurred seaward of the SMGL. Monthly catchgs fyom the Soviet
fishing atlas for 1961-1968 showed that appraximately 70 %L of the
silver hake catch for the 1961-1968 period occurred between April and
July in areas which were seaward of the present day SMGL.

Data as detailed as those above are not availahle for the
1269-1976 period. However, it is unlikely that the fishing pattern
for 1969-1976 would net be substantially different from those
reparted for 1961-19468. Data precsented by Waldron and Sinclair
(1984) for the 1977-1983 also agrees with the 1961-1968,fFishing
pattern. ' ' '




CATCH AND EFFORT

There has been a steady decrease in siluver hake catches since
1370 except in 1973 when the highest catches were reported (Figure
1). Nominal catches since 1977 fluctuated between 33 and &0 thousand
tohs untii 1984 when 74 thousand tons of silver hake were caught
(Table 1). The decreasing trend in catches are in part due to the
implementation of the SMGL management policy in 1977, The major
participants in the fishery have been the Soviet Unton and recently
Cuba, although the US5R continues to have the major portiaon of the
TAC (Table 2 and Figure 2).

A more realistic method of evaluating the post 1976 catches
uonuld se ta evaluate catch success against the amount of silver hake
allocated. Percent caught of the total allocations for non—Canadian
fleets have fluctuated between 64 and 90%. The highest years are
1982 (60,000 t) and 1984 (74,000 t).

Waldron (1983} reported that the high catches of 1982 were the
result of lower than normal water temperatures on the Scotian Shelf
during the months of May and June. This cannot be said of 1984 when
water temperatures during the peak period of the fishery showed no
obviocus anomalies cowmpared to the 1970-1980 average (R. Trites,
pers, comm.). The high catches in 1984 may be indicative of increased
population size.

The 1984 fishery unlike that in 1983 remained strong until
September and most of the allocations were taken. Monthly catches in
1984 were highest in July with 26 thousand tons (35%) caught (Table
below). Catches in April to June accounted for 539% of the total
yearly landings.

A multiplicative model (Gavaris, 1980) for the 1970 to 1983
catch and effort series was not run for this assessment. Using this
modcel, Waldren and Harris (1984} presented a catch and effort time
series standardized to June 1970 for Saoviet tonnage class 7 vessels,
Standard errors were sych that most of the standardized mean catch
rates ouverlapped each other, except the 198Z point which may have
been an anomalous year as discussed above. Prior to 1977, catch and
effort data, for the USSR is confaunded because all Suwx silver hake
is reported from mixed fisheries. Certain assumptions were necessary
in order to interpret these catch and effort data. GSince 1977, the
catch and effort series can be interpreted for directed and mixed
fisheries using IOP and DFD data sets. Also, 'the .fishery is limited
to 8 season which is 4-4 manths in durgtiop. There are no changes to
the mesh size Fished nor the vessels used in this fishery since 1977.

Therefore, the need to employ the Gavaris model on catch and effort
data since 1977 is not necessary for this stock.

Catch and effort for 1977 to 1983 are from NAFO Statistical
Bulletins (Table 3). To date, effort data for the 1784 Ffishery have
not been reported to the Northwest Atlantic Fisheries Organization
{NAFD). The 1984 effort figures below are caleculated from catch and
effort observed aboard the small-meshed fishery by the Canadian
International Observer Program (IOP).

MONTHS APRIL MAY JUNE JULY AUG. SEPT. OCT. Tot.
Observed (t) 1952 B961 B959 7962 1806 176 1 29843
Observed hrs. 613 2436 4043 3275 787 194 3 11669
Observed CPUE{(t/hr) 3.18 3.65 2.2t 2.43 2:29 1.01 - 2.56
Rptorted Catch (v} 2706 19529 22053 26042 3411 Slé 23 74280

Calculated hrs. 851 35433 9979 10717 14%0 911 - 29016




SAMPLING INTENS1TY 1984

Sampling for length and age was from the I0P. From the 74
thousand tons 30 thousand tons {40%) were cbserved. More than 200
thousand lengths and 1000 otoliths were taken fFrom the catch (Table
4), LCoverage levels for this and previpus years were above the NAFOD
standard. otoliths were aged using the ICNAF standards {(Anon. 1Y77)
by Mr. J. Hunt of thé Canadian Depariment of Fisheries and Dceans
St. Andrews Laboratory, Gt. Andrews, New BrunswickK.

EATCH AT AGE

The catch—at-age matrix used in this assessment is presented in
Tables 5 and 6. The matrix was calculated in the following manner.
For 1984, length frequencies of silver hake collected during the
small-meshed fishery were aggregated to produce a single monthly
length frequency. These monthly length frequencies were weighted to
the 1984 monthly catch (Table 3} using monthly weight-length
relationships (wt=alL"b) (Table 7). The monthly weight-length
relationships were based on individual silver hake ilengths and
weights measured at sea during the 1984 small-meshed silver hake
fishery. The weighted monthly length freguencies were multiplied by
monthly age—-length Keys to0 produce monthly catch numbers at age.
These monthly vectors were summed te give final catch numbers at age
fer the year.

The catch numbers at age for 1972 to 197% were prepared by Clay
and Beanlands ¢(1980), using age—length keys collected from Canadian
July groundfish surveys. &ilver hake length frequencies reported to
ICNAF were adjusted to catch using weight—length relationships from
the Canadian July groundfish surveys. These weighted length
frequencies were applied to the Canadian age—length Keys to give

_yearly catch numbers at age. The catch numbers at age for 1970 and

1971 were calculated as above but used an aggregated age-length Key
from the Canadian July groundfish surveys from 1972 to 1976.. Catch
numbers at age for 1977 to 1979 used length frequencies collected an
board the small-meshed Fleets by the 10P and weight—length
relationships from the Canadian July groundfish surveys.

" Catch numbers at age for 1980 to 1983 (Walqron and Harris, 1784)
used lepgth frequencies and weight-length relationships collected on
board the small-meshed Fleets by the IDP. As in previcus years,
these were weighted to catch and used to construct the final catch
numbers at age. Research vessel weights at length were not used as
weights collected by the IOP were moTe reprasentat:ue of the weights
at length during the fishery.

The catch-at—age matrix (Table 3) and percent catch at age
(Table &) indicates that the 1983 year class at age | i1s the largest
since the 19?75 year class at agde !. The 1980 and 1981 year cglasses
in 1984 are the largest in the series at ages 3 and 4 ., The 1984
fishery is supported by these three large year classes. The 1985
Fishery will be supported mostly by the 1983 year class and only
moderately by the 1981 year class. Usually B0 % of the catch is from
ages 1 to 4, therefore the 1980 year class will give little support
to the 1985 fishery. The 1984 fishery will be almost solely
supported hy the 1983 year class.

MEAN WEIGHT AT AGE

Weight—length relationships from the Canadian July groundfish

surveys (1970-197%9) and the I0P (1980-1%9B4) were used to calculate

the mean weights at age presented in Table 8. Waldraon and Harris
(1984) noted that fish older than age 3 weighted, on average, less
after 1976 than before 1977. Silver hake less than 5 years old
showed no such pattern. The implication of this is that the stock is
increasing in abundance, probably due in part to the change in
management since 1277, '

. There is reasonable agreement between the catch biomass and ‘the
reported catch per year as shown below.



-4 -

YEAR 1977 1978 1979 1980 (981 1982 1983 1963

CATCH (T} 37095 48404 51751 44525 42927 60251 35839 74280
BIOMALS(T) 34B38 47581 51179 44663 41030 SQEBI 35189 74207

RESEARCH VESSEL INDICES

fAdult Surveys

Because of changes in availability due te Canagian regulations
since 1977 attempts Hauve been made recently to calibrate VPA's using
RV surveys. The usefulmness of the RY surveys for this purpose is
reduced by annual survey effects which make it very difficult to
follow year classes by numbers (Tables ¥ and 10},

Two series of surveys are available at present. The ma.jor
series is the July stratified random groundfish suruey conducted
since 1970. Although the series is codbtinuous there have been three
vessels used over the years. From 1970 to 1981 the A.T.Cameron, using
a Yankee 36 trawl, carried out the survey. The survey vessel in 1982
was the Lady Hammond and in {983 and 1984 the Alfred NWeedler. Both
of these latter vessels use a Western IIA survey trawl. The
secondary series 1s the March stratified random groundfish survey
conducted from 1979 to 1984 by the Lady Hammond.

The change in July survey vessels and trawls after 1981 was
expected to cause a change in the survey abundance indices. To
prepare for the change in vessels & series of comparative fishing
experiments was conducted to calibrate the varieous sections of the
series conducted by different vessels,

Analysis of the comparative fishing experiments (Fanning, 1985)
resulted in a conversion Factor of A.T.Cameron to Lady Hammond or
Alfred Needler of 2.3 i.e. catches by the A.T.Camergn are multiplied
0y 2.3 to calibrate them to moTe recent catches by the other two
vessels. Conversion of the historical survey data allows present and
future survey results to be added directly to the existing series.

The abundances at age caleculated from the July surveys are given
in FTable 9 and total abundance is plotted in Figure 3. The
abundances at age calculated from March surveys are given in Table 11
and total abundance in March is given in Figure 4.

Examination of each age group as percentages indicates that the
1981, BZ and 83 year classes are all stronger than any since 1977.
Ade groups 1 to 4 account for approximately 90X of the population
abundance on average with ages 1 to 3 accpunting for 73 te 80%4. In
numbers the 1983 year class is the largest seen at age 1 followed by
1981 and 1972.

In Figure 5 it is apparent that the 1973, 1977 and 1979 Juily
surveys caught more silver hake at almost all ages than did the
adjacent years in each case, This indicates an inter—annual survey
effect which influences all ages similarly., However, it does appear
certain that, reqgardless of how imprecisely, both surveys indicate a
high abundunce level since t982. Although the 1983 July survey
«Figure 3) shows a sharp drop in sbundance from 1982, the March
survey (Figure 4} indicates only a negligible drop in abundance in
1983. The March survey does not indicate as large an increase in 1984
as the July survey.

Overall the surveys have shown a strong upward trend in the last
& years which may have levelled off in the last 2 years.

Juverile Surveys

Since 1779, the USSR and Carada have been conducting joint
surveys for Scotian Shelf juvenile silver hake. iInitially the gear
used was a Soviet designed juverile bottom trawl. Although it Fished
well, there was some doubt as teo it‘s ability to sample the total




Juvenile populatian. Juuenile silver hake were Found to be high in
the water column at night and perhaps below the trawl during the day
(Koeller, 1579). HMore probably, these juveniles were above the
Soviet bottom survey trawl. In support of this contention, Fanning
(1984) suggests that silver hake of ade 1| are probably above the
research gear used in the Canadian groundfish surveys. Since 1981
the 24 hour cruise design was replaced by a 12 hour night-time cruise
using the International Young Gadoid Trawl (IGYPT) used by member
countries of the International Council for the Exploration of the Sea
(Koeller et al,b1984).

The Jjuvenile silwer haKe survey i1s of a random stratified design
similar to that reported by Halliday (1971} for the Canadian Scotian
Shelf July groundfish surveys. HKoeller et al. (1984) identified a
“core" area (strata &0-78, ) to survey determined from those
locations where most of the silver hake juveniles were caught in both
the joint USSR-Canada and Canadian Scotian Shelf ichthyoplankton
Program surveys.

During the 1984 NAFD meeting of the Scientific Council
questions concerning this assumption were raised. The 1984 survey
conducted at the usual time, October—November, addressed this 1ssue.
1t confirmed Koeller’s concept of a core surwey area as the area
where the majority of silver haKe Juveniles were caught (Neilson,
pers, com.}.

The survey results presented in Koeller et al (1984) were
recalculated by Dr. Jchn Neiisen of the DFO St. Andrew’s Laboratory
in New Brunswick. Below are those re-calculations.

Years 1978 1979 1980 1981 1982 1983 1984

Strat, mean catch/tow Z41.47 54.01 246.64 562.73 B.26 248.7% 43.85
Unstr. mean catch/tow 166.43 180,40 26.98 403.3% 6.92 227.70 43.28

Only the series from 1981 to 1984, using the IGYPT gear wilil be
used as an index of juvenile silver hake abundance. The series
indicates that the 19B1 and 1983 year classes are large relative to
the 19082 and 1984 year classes, This observation agrees well with
that seen in the Canadian July groundfish surveys.

PARTIAL RECRUITHMENT

Partial recruitment presented in last years assessmentl was
calculated by running one WPA at terminal F = .25 and averaging each
age aver the years 1977-1982. The age of full recruitment was
determined as age 3 after examination of the F's at age in each year
(Waldron and Harris, 1984). Fishing mortalities at age for silver
hake older than 3 were variabhle, some larder others smaller than the
F’s at age 3. Because of this variability, all F’s at ages 3 and
older were set to a partial recruitment of 1.0006. This partial
recruitment pattern is in agreement with previogus ASSEssSMENtS.
Selectivity experiments reported by Clay (1979} indicated that the
expected age of full recruitment of 3 silver hake fishery, using 60
mm codends, would be at age 3. There has been no change in the
caodend mesh size for the 4vwx silver hake fishery since 1977 and
there is no reason to expect a significant change in the partial
recruitment pattern since then.

The partial reeruvitment pattern and F’'s at age 9 presented in
last years assessment were used in a YPA at a terminal F of 0.25. A
flat topped partial recruitment pattern was expected so final F’s at
the pldest age were calculated by averaging fishing mortalities over
the ages 3-8 and iterating until the difference between consecutive
iterations was less than 0.0001. Examination of the F matrix
suggested that full recruitment eccurred between 3 and 4 years of
age. The F matrix since 1977 was normalized to the F av age 3 in
each year. Although, 1777 indicated dome shaped partial recruitment,
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the rematnder of the normalized F matriu indicated that F's 1n most
instances continued to increase beyond age 3. This cannot be
explained. The final F’'s at age were averaged across ages for
19277-1983 and are reported below as "1984 Tteration". For the
purposes of this assessment, a5 in other assessments, all F’s For
silver hake older than age 3 were set ta 1.000. The Final 1984
partial recruitment at age is not significantly different than that
presented 1n preyious dssessments.

Table of Partial Recruitment Patiterns

AGE 1 2 3 4 S [} 7 8 9
1979 Assess. 0.150 1,000 1.000 1.000G 1.G00 1.000 1.000 1,000 1.000
- 1980-81 Assess. 0.044 0.444 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1982 Assess. 0.030 0.250 1.000 1.000 1L.000 1.000 1.000 1.000 1.000
1983 Assess. 0.041 0.330 1.000 1,000 1.000 1.000 1.000 1.000 1,000

1984 Iteration (.035 0.35C¢ 1.000 1.000 1.000 1.0600.1.000 1.000 1.000

NATURAL MORTALITY

Natural mortality for silver hake has been set at 0.400 since
sequential population analysis has been used to assess this stock.
This estimate is based upon work by Mari and Terri (1979). There is
no new data which will permit the re-calculatien of this parameter
and M = 0.400 will be used in this assessment.

VIRTUAL POPULATION ANALYSIS and CALIBRATION

A virtual population analysis (Gulland, 1965) was used in an
attempt to estimate the population size of siluver haKe in 1984. The
input parameters were M = 0,400, the partial recruitment pattern
developed above and terminal F’s ranging from 0.100 to 0.900. For
each terminal fishing maortality, F’s were averaged over ages 3~7
until the difference for F's on the oldest age between consecutive
UPA‘s was less than 0.001,

Several attempts were made to calibrate these population
estimates. Dne method was to compare 3+ research vessel numbers and
against 3+ mid year VPA numbers. Mid year population numbers were
defined as the average numbers at age in Ricker (1975, page {2}.

-Z

Average N = Ni{l-e )/2

An example of a run at a terminal F at 0.250 are given in Tables
12a,b and 13b and Figure 6.

Another calibration technigque is to compare fishable research
vescel biomass against fishable WPA biomass. Fishable biomass (FB)
is determined as per the following; : '

.FB = Mid year POPx(Average Normalized F at age [1970-1976 &
1977-19831) .

where
Normalized F = [F/Weighted F1 / Max [F/Meighted F1
and

Weighted F = Flages 3-71 x Poplages 3-71 /Sum of Poplages 3 - 71




where F and PDP are the F's at age and population numbers at age at
the specified terminal F.

All normalized F‘s larger than 1.000 were set to 1.000. These
were averaged at each age for 1970-1976 and 1977-1983. The averages
at age for 1970-1976 and 1977-19B3 were used as partial F's for the
pre extended jurisdiction (1970-1974) and the post 1976 fisheries
respectively.

An example of a run at 3 terminal F at 0.250 is given in Tables
12a-d, and 13a and Figure 7.

Attempts'tu'calibrate the VPA using'research vessel surveys were
unsuccessful. The 1982-19B4 data points are much larger than any in
the series since 1977 and-as a result the linear relationships are
solely dependent upon the magnitude of these points in the above
relationships.

‘Singe the NAFO Scientific Council dismissed the use of the CPUE
series as it was subject to bias due to the post 1977 management
strategy, no attempts to calibrate the VUPA with CPUE were made,

YIELD PER RECRUIT AND AVERAGE MWEIGHTS AT AGE

; A yield per recruit analysis using the Thompson and Bell yield
moedel (Ricker, 1975 and Rivard, 1982) was conducted to evaluate where
current average weights for the fishery were in relationship to the
FO.i1 and Fmax mean weights. The parameters used in the model were M
= 0.400 and the averaged partial recruitment (1977-1983) and the
average mean weights at age for the period 1977-1984. These were
selected because the affects of the shift in management in 1977 would
begin to be seen in the fishery (Table 14). This was repeated for
the 1970-1976 period using average partial recruitments for 1970-1976
and mean weights at age for 1970-1976 (Table 15). #Plotting average
weights from the catch and at FO.i and Fmax suggest that fishing
since 1976 has been at F's below FO.! while prior to 1977 fishing was
between FO.1 and Fmax (Fig. B}.

fl

CONCLUSIONS

The 1984 fFishery is supported by two large year classes (1981
and 1983) as suggested both by the research vessel and juvenile
research surveys. These year classes will be in-the fishery for 1985
but only one, the apparently strong 1983 year class will contribute
significantly to the 1986 fishery. There is no confirmation to date
of the size of the 1984 year class seen as weak in the 1984 juvenile
survey. Mean weights at age for the 1980-1984 period suggest that
the fishery is being conducted below FO.1. " There is same
suggestion that the 1985 fishery would have an FO.1 level helow that
calculated in Table 14. However, there is data to suggqest the 1986
fishery will only be supported by one strong year class. The 1985
year class will not be assessed until November, 1985. There is no
method to predict its relative size at this time. There is little
change in the current calculation of FO.1 as compared to that in
previous assessments and it is suggested that at this time there is
no reason to change the current TAC of 100,000 tons.
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Table.2. HNominal catch and allocations (t) (in parenthesis) for 4VWX silver hake.
1984 Preliminary.,

COUNTRY 1977 1978 1979 1980 1981 1982 1953 1984
Bulgaria 862 606 4639 817 0 Q -
(950}  (1000)  (6860) . (1200)  (1000)  (1000)

Canada - 10 26 13 104 6 38 15 11

(15190}  (26700) (10000) (20000) (20000) (13000) (1000)  (1000)
Cdn. Reserve (11808) (13000}
Cuba 1847 - 3436 1798 2287 642 11969 7418 14496
(8910)  (10300) (8070} (11200)  (9500) (13500) (9500} (15200)
EEC - - - - - - . -
{(100)
France® 15 0 0 0 0 21 0 0
(100)3  (100)3 (1003 (10003  (100)3  {100)
FRG 684 0 0 0 0 0 0 0
GNR ) 31 0 0 0 0 0 93
(2000)  (100)
ttaly® 38 106 5 0 a60t 37! 2? 0
Japan 19 161 219 239 120 937 649 542
' (2000}  (5000) (10000)2
Poland 295 2 0 0 1! 31 0 0
Portugal 0 0 0 56 1460} 2t 378 1715
(2000)°  (3000)  (4000)°
Romania 10 0 1 0 0 0 0 0
Spain 0 2 0 ) 0 0 0 0
(4000)
USA 14 0 0 0 3 2 0 0
(2)
USSR 33301 44062 45076 40982 40235 47261 27377 57423
(24950) - (52000} (44940) (56600) (48400) (48400) {43400) (56600)
Others - - - - - -
(30)  (900)  (1000) (192)
Total Catch 37095 48404 51751 44525 42927 60251 35839 74280
and TAC (70000)  (80000) (70000) (90000) (80000) (8UOGO) (800OL) (100000)
% Catch Divided by TAC
53 61 74 50 54 7% 45 74"
% Catch Divided hy sum of allocations (discounted Can., Alloc. + reserve)
68 76 86 64 72 90 53 86

L ohserved by Canadfan Observers but not reported to NAFO

Reported to Canada (FLASH System)
3 France, St. Pierre, and Miguelon vessels only
4 EEC allocations _

Reported
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0,10

0.04

e WRBLE 5 4vak 9iLVER nAKE CATCH
| 1920 1911 19712 I3 198 1935 1976 1977 1978 1979 1980 1981 1982 198)  19a%
L1 187298 219607 379314 cesl48  LUIISE 143091 153335 2131 Z8J04  Yen7 6272 1553 1908 3R 99217
70 JAuZl 410149 46UAL0 1482925 290084 b3ved 3Jdiedl 43533 0777 AH34L 60576 19530 Dled0  Bb0B3 40265
30 206246 175005 71556 Ge7B4 150741 52647 C7i4ld  /E23%  w9Ti) evuSe  Bzuld 10120y s6YI 51617 19104
&0 959832 TAISS 67903 LubblS Y3 budue  J1a¥3 Zvol  dAZufy 44/ Sdbwd  JBa34  bbZib  ZH3de 71739
S5 1 20695 20035 AFMIZ 96940 Yiuy  3BoAb  53BZ  o%ul  A1YMZ  2vede 19093 leleb JTTT 1036 19200
b G636 1677 7452 19871 3245 4B0D 2669 04 Hod7  Lbved &MY 93y BYZ3 4431 0392
71 3008 5139 1160 15263 93 31 Si4 4l 3222 507 lewZ 41§ 2790 K150 10us
g 100 1333 $37 5415 109 363 105 564 2009 1765 34 132 1047 415 176
94 L4 06z 607 - 484 80 0 3% 522 420 - 115t 0 6l 127 69 3
141 1248438 “911562 Yoaudl 2070305 6oZ334 60918l 646159 164020 ZBS7S6 ZZBZ28 208337 191512 252257 146549 42804
74 1061140 692355 607527 1824157 561176 524090 494624 161889 257052 21BYa1 202065 189959 232549 185217 320829
Sel O13119 ZBcz0o 1abYl7 341232 1/MMdZ 15BIZ6 112973 118354 166275 170720 141489 170429 180BAY 99131 288564
A+ 96873 107201 75381 244448 Z03v1l 105289 40955 40115 76558 101182 59476 59220 113896 47515 97516
SeI 3I0Al  dzéde 27478 137173 13736 4A4B3 . Yze0 10554 J3480 94615 23988 20eB6  Avosb 19160 2571)
b1 1h346 10411 9oSb . 40ddd 3307 5B37 Je8 3573 14238 24%9 8295 640 12889 6120 6377
741 O710 6534 2208 2162 282 1034 100 1509 9651 95 zité 872 3ved  1e94  LLIHS
B+i 3102 4395 - 1044 5959 169 723, 493 luBb 2429 2916 A4 193 1M 544 1%
»/.I-J
i TABLE 6 4wk SILVEN nekE CATLH PERUENT AT Auk L
b 1910 i1 Wiz I Yie 1Y 19%e  i¥H I 1999 190 IvBL 19BZ lved  i1Ybe
L115.00 2008 38.94 (LB 1527 20,86 2367 Lav 1004 A4 501 0B TBL 197 2048
21 54.92 44,97 sh.b8 71.63 Su.by 54,69 98,60 26,94 31,77 21,18 29.08 10.20 20.4% 45.60 . .41
34 1732 1909 125 467 22,06 1.0 107 47,700 31,40 30.26 39,37 58.07 26,55 27.38 44.83
41 479 8.0 A5 S5 1,07 .09 4.3 18.02 15,01 20.39 12,23 20.12 26,25 15,04 6,78
51 l.6b 242 1.81 4,68 1.46 5.8 086 4.2 6.60 12,99 7.3 745 1379 691 449
61 077 021 076 0.95 0.4 0,72 0.1 1,22 301 743 297 .50 354 35 L
201 0.2% 0,56 012 0.7 w0t 063 008 0.2y b3 2,23 0.8 0,35 L.l 061 0.24
1 006 0.5 0.08 0,26 0.0Z 0,05 0.02 0.3¢ 020 0,77 0.17 0,07 0,42 0.25 0.4
1 0.09 0.23 0.06- 0,02 0,01 005 0.6 0,32 0.5 0.50 0,04 0,03 0,05 0.0¢ 0.00
1+ 100,00 100,00 160,00 100,00 106,00 100.00 100.00 10v.00 100,00 100,00 100,00 100.00 100,00 100.00 100,00
741 85,00 79.92 b1.56 Bb.11 84,73 78.32 76.31 9B.70 69.96 95.76 96.99 99.19 92.19 98.23 76.82
3l 23.08 30:94 714,67 16,48 25.04 23,63 17.43 7.6 56,19 7458 o791 68.9Y 71,70 52.58 67.41
C 4l D76 LT Tuoe dLak dud 1873 626 24446 26,73 MJZ 28,05 0.9 455 B0 78
[ 5l 297 356 2,08 6.63 2,01 6,60 143 0.4 1179 23,90 1132 10,80 18.90 t0.le 6,02
b el 5,31 L4 0098 197 093 0.87 (.97 ZuB 490 10,94 3.9 13 S J.O L4
1 e 034 0.9 6220 102 0.0 0.5 0ue Ouve 1LY 50 10z Guaee 157 0900 0.28
i 025 0.37 01 0.2 0,03 01 008 Oos 083 128 0.47  0.29
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Table 7 .« and B'S for 1984 silver hake. Data from IOP,

Month o ]
April .00395 3.14324
May - 0.00412 3.16443
June .00174 3.40298
July 0.00674 3.02368
Aug-Nov 0.05754 2.35879
TABLE 33 4VX SILVER NARE WEAW WIIGNTS AT D&
I 197o'l1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
M ' 41 0. 0,054 0,063
11 0,040 0,040 0,056 0.045 -0,063 0,067 0,063 0,062 0,049 0,061 0,041 0.036 0,055
210,126 0,128 0,119 0,128 0,129 0,155 0,148 0,147 0,110 0.154 0,141 0.143 0.147 0,130 0,147
310,167 0,188 0,209 0,216 0,204 0,243 0,246 0,210 0,174 0,200 0,213 0,193 0,223 0,203 0,190
A1 0,222 0,254 0,240 0,250 0,310 0,237, 0,273 0,290 0,226 0,245 0,260 0,248 0,289 0,244 0,249
510,303 0,315 0.274 0,295 0,39 0,477 0.407° 0,397 0,283 0,285 0,322 0,318 0.329 0,303 0.278
61 0,404 0,450 0,557 0,439 0,539 0.457 0,528 0.516 0,329 0,344 0,366 0,369 0,399 0,362 0.386
71 0,470 0,587 0.483 0,485 0.975 1.133 0,838 0.467 0,382 0.411 0,520 0,672 0,481 0,387 0.454
B 10,705 0,832 1,263 0.875 1,156 1,257 1,251 1,077 0,499 0,520 0,401 0,550 0.562 0.453 0.597
P © 0,028 0,412 0,886 1,174 0,001 1,835 0.859 1,089 0,784 0,553 0,872 0,794 0,949 0,809 0,753
- ‘ ok
. TABLE 8D AVNA SLLVER HAAE CAICH BLUNASS (7)
|90 9T 1972 1973 19 1975 19 1500 W96 1979 awee 438l 1vaz 1963 1564
L Z8 8784 Zizez 11077 . 6373 9721 9473 132 1avs 590 257 S5 1102 160 6251
CC 0 VAZSL - 52099 S4BIG 169614 50316 56724 Sodbé o400 9985 a4 854 2793 7623 11191 5919
30 S6LY 52901 ML L0905 30751 1739 17815 16430 1561l L3B1Z 17469 Z1463 14TIS 10476 36299
4 v 13283 - lovu8 11497 ZhedY 2199 18411 Byke  &573 F690 11408 10049 9350 19167  A97/5 17683
3 62N 4941 A803 28597 3876 1B434  22/2 2171 5502 B457 4924 4537 ll%ﬁS 3930 5338
b U3 B4s 4151 B63s 1149 2195 1409 1038 2825  SBd6 2262 2047 '3550 iové 1973
ALooete Gl . Se0 7373 9L 352 431 322 1231 zue] 8IS 456 1940 445 457
B 1402 1109 - 352 4791 124 &36 131 a07  loug vib 207 13 o 310 105
g §22-  1zs2 53k S8 ] 369 X I V.Y 329 837 Bo 48 120, LT Z
1 16%06B 126345 Lidibb 298430 95481 115722 9709 36836 4/56) S1179 a4663 41030, SYuEd 5169 74207
vl 197830 117861 Y1944 267354 89109 104001 B7421 34708 46114 50089 44406 40974 54781 35009 47956
G4 61579 63062 37132 97539 38793 9277 30937 30306 3B16Y 45145 35665 U181 51158 ZIBI6 6203
41 27466 32161 22161 76638 B2 36437 18127 13676 20578 29333 luive 16718 Jbis4 13340 25738
Stl 14183 13173 10684 49965 5642 w026 4576 5304 iusbb 17929 6348 7181 17077 6365 7875
ot 1913 6232 3801 21368 196b 33Y¥2 2306 2532 S3ue 9477 3423 2623 5032 2815 2538
I A020 536 1650 12732 47 1397 B91 14vB ZSel G4 1ae2 577 2071 BIL 564
Bl 2324 2370 1090 5359 126 oS 4eb L1i6 L3s0 1534 287 121 T30 366 107

"~

N
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54818
88933
13204
7130
307t
1764
271
642
113
436

170406
115588
26633
13429
6299
J228

117814
foB591
46180
18747
9374
3028
803
406
361

299537
184721
73131
32951
14184
4610

427311
102616
327936
54040
15061
10542
4598
1755

708

946648
519357
4146741
BBBOS
34765
19703

. ! » !
TABLE 9. SILVER HAKE JULY SURVEY ABUNDANCE IN THOUSANDS
1973 1974 1975 1975 1977 1978 1979 1980 1981 1982
...................... B o e e e i e e e e A Ak ek et e A A R R A T T M A T EE T P = T e B YE T e T
114479 40085 37609 44552 56879 24774 BLIS5S 14787 32930 191944
256453 203557 32854 108%61  B3741 24163 148112 22094 BA213  29BOSS
17477 27540 5206 14228 S4417 16119 71487 28944 134563 81958
14515 3442 2985 11307 16440  B&TH 19634 8303 57409  h4841
13474 3558 1502 4047 10989  &T7Za 11579 4264 16870 14633
4224 3875 87¢ 1807 4763 2854 55764 3128 5245 101559
2172 713 253 357 2594 1177 3064 1512 2888 5532
1332 410 397 234 974 458 974 875 B&0O 8723
120 35 38 290 213 922 213 370 439 393
b48 0 0 0 503 450 503 652 252 156
427117 303218 81714 185787 231132 88322 347897 84929 337730 474408
312638 243133 44105 141235 174253 61548 261142 70142 304799 482445
55985 39576 11251 32274 90513 37385 113030 48048 218586 184390
38508 12036 4045  1BO&4 356095 21286 41543 19104  B40ZY 102434
23993 8594 3040 4739 194635 12588 21909 10802 26415 37593
10518 5036 1558 2692 9047 S5B6L 10330 4538 9745 22940
TABLE 10 RESEARun VESSEL PERCENT A1 ABE rFum 4vik SILVEN mAKE
[ [ ’
LIz 1973 1YM 1935 196 1977 19Te 199 190 Y81 19BZ 1SBd 1964
11732325 30,00 0,51 46,03 23,58 11,40 30,47 Z5.08 17.58  %.75 7045 U851 45.23
21 52,34 5010 ab05 40,21 98,85 441D 27.30 4230 20,22 25.5b 4449 3.5 10.68
DRI B A0 837 T.ea 3L O18.0% 2055 334 3989 12,59 13.60 O4LTL
VA0 2 L Red 6.9 643 ube .85 .80 17.00 .34 AIS 5.7
S LBl 3o L3 LB 200 .24 .63 4.0 S.ub 42 AL 326 15
61 L0V LI LIZ Lba w7 00 15 heb 31 136 L6 L0212
Filoowlé 048 024 031 0.9 1,33 L34 e 1LY 086 072 06,27 0,49
Bi 038 0.0 0.4 08 0413 052 0,32 026 1.04 0.2 LD Gulé 0l
G 0,07 G300 G2 Uab vaee LU wae O.d 05 Gl 02 Dl
11+] 100,00 100.00 100.00 100,00 10000 100,00 LU0, 00,0y 100,00 100,00 100,00 10,00 100,00
241 b0 75 89000 7943 51,97 Je.02 dB.bu 6950 4094 8245 023 7155 6L.4Y 5477
3l el 30 1.4 1577 BLAT 44,85 40,03 32,35 So.2e 6489 27.06 24004 40,91
4 Tk B AU T40 AT 0.8 25u6Y BLB0 2009 481 1440 1015
1340 519 2,86 M 3.3 G663 1381 643 1204 10 5.3 ABY DB
ori Lbd 2,19 LT LA LS 4de bls 2,81 eavd 281 243 156 1897
MO0 0.1 0.3 w8 vwAB Zuy 290 122 327 L LT 053 oM
TABLE 11. SILVER HAKE MARCH SURVEY ABUNDANCE IN THOUSANDS
| 1979 198¢ 1981 1982 1983 1984
---+ ________________________________________________
11 256456 14057 61534 345431 390796 437416
2 1 84468 101844 113543 110382 212362 127427
3119323 40070 137086 346088 28318p 64797
4 8497 14457 18284 108476 39223 24RE23
5 1 5444 10337 4238 - 54940 21855  5B4s2
' 3442 5457 739 21021 8613 13087
A 2127 1170 209 8779 4754 4953 |
v o8 780 267 138 1680 2109 2588 -
g 323 BY0 0 145% 955 '5863
1o | 410 1810 48 508 315 146
- e e — - - ————————
L+ 381459 192500 335821 998784 9641746 9FL04B4
2+t 125013 178443 2742B7 653353 573380 523068
3+i 40346 76599 150743 542971 341019 395441
441 21023 346529 234658 196883 77833 330444
S+l 12526 20072 5372  BB4O7 38410  B1821
&+ 7082 §734 1134 33447 16754 23358
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1ABLE 1 2Dr [5ring MURIALLTY AT M=.8 POR SLLvel nest
LTI 1YL LYz WD 194 LY 1978 MYRT OS2 9% 1vE0 lvsl  1vEZ 1v83 LYo
---* —————————————————————————————————————————————————————————— -
L1 t1ad 0,069 Guddy 6,231 0,08 0,129 0,240 U008 U083 UauiZ 000 U001 Ol 0,004 O.00%
1 DY Uiolu W00 LawiU 0000 UGRE Uliou 0,182 VL2TE D122 u.xzi V.43 U064 U.UBZ U.UGE
I 1 0030 Vusdy Bu21d 0027 0TS OastY Oud00 Vadve 00UZ VL4 ULIYA Uedu 0,252 0.097 0,250
#1 U.g00 U.0%2 U.Zob 1.340 GLU0 1002 0,498 0.%982 0,501 0.693 o.30b 0.414  U.542 V. 1bB 0.250
91 boaly v.ael G975 L.gud v.SUT 1.06Y V272 U, 244 607 1074 0.676 0,981 1,122 0.291 0.Z50
b0 Uu047 U140 U.ctd T 1.437 U322 ab3b 0.Zzo U.2ub U893 1,736 G.920 V.43 L.2H 0878 v.ES0
P36 1,230 .13 L0173 0a0D 0.020 Galed OL071 UL 7ab L0000 1,209 U.ZY1 0 1.637 0.64% 0.750
Bl UAY UuZvg Vagta 4,092 vlUT3 U106 ULUJU ULady U.auU 204 UuoYe ULdeB 1.386 3.089 0,750
Y0 0,004 O.o8Y 0,200 L4672 0.335 v.bde 4,314 0,250 U.38%  5.175 O.703 0.497 0.984  0.340 G250
F - Wil r FUR S:ilVER PHAC
LY L YR Y /A CTX B TZ R L 7 - DS - R S 1 A S £ BN YA AL 1 VR § 1V B V-7 1789 1Yd4
Lt 0,280 U,dUa U468 U.lad V.DED walzr G.97F OuNig 4W0B3 Guvid vaule baiud waole 0017 vauad
£ 0 Led#d 122V 2.70% U124 30132 ULTeU O LJALT iy g WulZe UGLYe UWUTZ B0TE 0,267 u.u;u
31 l.aue Ourgy Louel 0.532 4.103 U373 0.%eb 1,32l 0LT4Y U433 LaadY uatzU 03100 ul4LY 1.000
4 1 U710 l.lal 0.MZL 0,347 U.44%  1.04%  L.ld? Lol40 uavdd Ou7is Loode Oubde VoY wL817 LU0
91 L.250 U.eB7 1403 1,130 Z.o40 L.0HD v.eYy O.Ble ULY3Y 1.108  LLUBL 1.z4%  1.OY9 o0 1.Z64 1.009
b1 L29E G231 U.9ee 0.919 Lgpd 0.00 Y040 0.8 LMD Ldi0 Ladee 1090 10061 2072 LW
70 000 2,250 0.485 L.37F 0.138 .057 0.36b U.23y 1.410 L.930 2.0z 0.624 Z.006 20792 LW
61 U499 vadd? 1L413 LJ19d UW2EU UJaE UYL LJB3H BGEE3 Zaaal baded 0.788 1.706 0 13,300 1.0W
Y1 LB L2 .98 .52 L.obs U.0%4 0.74B v.BdU L1015 2OV L7 1,093 LL2uy 1.473‘{.000
! dvRA SiLveR HHAE PHRT AL deirul IMENT PRITeaN BEFURE AVERAUING
i v AW MWIZ YIS 19T 191 1806 91T 9Te 19M 1560 1981 1982 1983 1964
110,260 0,508 0,464 0,140 1,323 0,127 G371 0013 0,085 0,013 vaULs v, 003 0,012 0,017 0,035
2.1 1,900 1,000 1.000 0,927 1,000 00740 100U Uo4uv G.018 0,126 0,193 0,692 U.078 U267 U.550
I 0 1000 0,7 1000 0.d32 10w v.373 U920 1.0U0 00949 U.433 0629 U920 0,310 0.419 1,000
41 0710 1,000 0,921 U687 U.44Y L.uu 1,000 1.U00 U.¥4/ U, 716 U.HBG U.bge U, 7a9 Ui 10U
31 1,000 0,887 1,000 1,000 1,000 1.000 0,697 U616 0.9 1,00V 1.000 1.000 {.0u0 1900 1.000
6 1 1oUW G231 0,966 ULY1Y 1LUU0 V.63 0.340 0.475 1.000 1.000 1.000 1,000 1.60U 1,004 1.000
70 0,766 1,000 0.485 1,000 0,138 0.057 0,388 U.237 L.u0u L.00U 1,000 0.623 1.000 1.000 1.000
B 10499 02537 1a0G0 1000 0,320 0,100 0.071 1000 1,900 1,000 1.000 U.706 L.uoé L.000 1,000
T LOU0 LU0 03T VYLD 1LUV0 v.o%4 0748 0.0 1000 1,000 1.000 1,009 1,000 1,000 1.uu
- VWK SILVER ARAE PRETIAL ReCRULTACNT A crd uscd b b iSmAbLk BIUMASS CALCLLATLUNS
VOV LYY 1HT2 973 iT% 19E3 i%1e lwir bveo MY w0 bysl  1ver 1YB3 1vdé
110,30V U39V 0.30U 0,000 W30V Uasdu U300 UaUEY vauia 0a0Zs 0,023 0,03 0,003 0,023 0.3
0 L000 1.U0U 1,000 1000 1,000 1,000 1,000 U.240 Uuzab 0,240 0,240 0,240 U240 U740 0.240
30 1.000 1,000 1,000 1,000 1,000 100U 1.Wou Uobey U.66Y 0,669 0.669 0.667 6,669 0,669 0,687
"4 1000 1,000 1.U00 1,000 1,000 1,000 1,00 0,864 V.84 U.d6d U.4b3 u.Bod U.obd U.oed U.bed
21 L.wwu Louwy LLU0U 1,000 1,000 1,000 1,000 1.0u0 1.G00 1.000 1,000 1.000 1,000 1.000 1.00U
o 1 LaU0U 1000 1.uud 1,000 1V0U LLUUG 1000 1,000 1,000 1000 1,000 1.0uu 1.uud 1,000 1,000
Pl il L0 1.000 1,000 1,000 1.000 1.U0Y 1,000 100G 1,000 1.u0U §.000 1,000 1.000
G0 1LUUU Louby ELULU ELuve 1L000G 1.0l 1000 1LUuu EL000 Laobw BLUbg LuuU LLuu 1,0 1000
A0 Loobb LOuw 1,000 1,000 1000 1,000 1,000 1000 1000 1000 1.Uuu Louuy 1,000 1,000 1,000
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TABLE 12 ¢ AUWX SILVER HAKE FISHABLE RESEARCH VESSEL BIOMASS (T1

| 1972 1973 197 1975 197 1977 1978 1979 (980 1981 1982 1983 (984
S 1L 1918h 48133 21030 13163 15593 171 416 2005 0 57 4414 2617 9828
21  BB9S5 256453 193512 32854 108961  6BS0 5799 35547 5302 20691 72022 26062 24678
I1 13204, 177 27552 5206 14228 13894 10784 A7825 19364 90023 5679 26880 219389
1 7130 14515 | 3462 2985 11307 3622 7489 14944 7165 49716 GA34L L6196 4663
S1 3071 147 312 1502 AT 1462 6726 11579 AZeh  14S86 14678 9574 15041
b1 176k 6226 3875 870 1807 1374 2854 5576 3128 5746 7795 3028 10562
11D ulr MS 83 ;T 867 177 J0b4 15127 2888 4843 603 4598
U1 w42 43327 410 397 236 M2 458 974 BI5  Be0 4723 4db 1755
--—+--———-- - -
4113 120 0 3B 2% 289 922 23 3 W9 ;I 31 508
241 134336 360103 250928 57268 156829 28887 36825 123727 42371 187266 22204 B5927 3333bb
3+1 115152 311970 232898 44105 141235 2871i 36209 121722 41981 184509 217790 83310 323537
41 26197 55317 39386 11251 32274 21851 30410 66175 36478 165816 145768 57248 298910
S+ 12993 37839 1183¢ 6045 18046 7957 19626 3B3SO 47314 75795 BA97T 20368 79520
b+l SB63 23324 872 3060 6739 4334 12137 21406 10149 26079 DAE3Z 14172 32864
AUNX SILVER HAKE FISHABLE POPULATION BIONASS [T
boO1970 1970 1972 1973 1974 975 1976 1977 1976 1979 1980 1981 1982 1983 984
11 27563 18185 57621 16808 23621 Z7UB1 14128 800 721 1113 655 1038 2620 890 14430
C1 135133 77426 66008 129163 54936 77536 7BAS 12574 GTAB 14623 18910 15598 28873 41207 16235
31 5584 75029 50859 39665 AL991 OAB31  45B6l 27877 20816 21017 29624 33405 39531 6863 9713
41 29177 29427 MBSA  19B6O0 77486 13962 17459 (20684 16707 14154 15600 19937 25758 30190  b1AA3
51 9968 19169 12422 15566 7647 17240 7774 11358 10853 7673 7260 7Bt1 10198 12810 21350
b1 599 6580 15449 5927 5432 3B 6227 5137 V4079 3322 2458 2756 2802 72 7894
74 4428 2412 8151 3393 3485 - 6253 2645 4512 1651 - 1099 689 1568 622 453 1B2)
91 5618 3718 1404  16B6 (357 2925 4429 D 1789 1e47 ¢ 448 231 197 439 9% 420
91 1645 228 1995 @ 0 925 1088 2269 559 543 103 99 122 153 9
141 274832 233162 254564 232475 166316 184202 177749 7960 45602 64193 73533 87408 111185 157806 222965
2+ 247269 214977 196943 215668 142495 157021 143621 B7160 65081 63080 72878 B1370 108345 154916 206535
B1 L2136 137551 130935 86505 G7559 79AB5 65143 74586 54334 48456 SS9A8 45772 79673 115710 190300
4+|  5B51 62523 BOZJS 46BA0 45547 44653 39303 46709 35515 27439 26343 3Z36B 40141 47076 93164
S+l 27674 330% 35621 26979 iB122 30691 22143 25045 18808 13284 10743 1243t 14383 1sBB6 31501

.
"~
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TABLE 14 AVERAGE KZIGHTS AT AGE (KG) FOR 1977-1984 USED IN Y/R BELDK &/ 4/85

FISEING  CATCH  YIELD  AVG, WEIGKT  YIELD PR
MORTALITY (NUMBER)  (KG} {RG) UNIT EFFORT

0.300 9.23358  0.053  0.235 1,000
FO 1=-- 0,489  6,30411  0.062  0.205 0.725
0600 0,33812  0.046  0.197 0.625
0,900 0.39171 0.071 0.181 0.449
1,200 0.43088  ¢.073  0.17 0.348
1.500  0.45%1§ 0,075 163 0.264

1,800  0.48180  0.076  0.157 0.239
2,100 0.5003%  0.0726  0.152 0.206

2.400  0.51815  0.076  0.148 0,181

2,000 0,52981 0,076 G.144 0.1h;

3.000  0.54i%  0.076 0.4 0.145

FHAR=-- 3,076 0.54470 . 0,076 0.140 0,162
2,300 055264 0.076  0.138 0.132

3.600  G.56238  0.076 .13k 0.12t

3,900  0.57128  0.07%6 - 0.:i34 0,112

4,200 0.57945 - 0.074 0,132 0,103

4,500  0,59700  0.07&  9.330 0,09

4,80¢  0.59403  0.076 0,12 0,090

5,100 0.60058  C0.07&  0.12% 0.035

5.400  0,60673  0.074  0.125 0.080

5,700 0.61251 0,073 0.123 0.075

faw]
—
ra

6,000  0.61797  0.075 0.072




TABLE 15 AVERAGE WEIGHTS AT AGE (XG} FOR 1970-1976 USED IN Y/R BELON

! { Z 3 4 3 b 7 g )
———

i 0,056 9.133 0.210 0,235 0.352 0.482 0.710 1.048 C.B54

FISHING  CATCH  YIELD AVG, WEIGHT - YI

ELD FER
MORTALITY (NUMBER)  {KG) {4Bi UNIT EFFDRT
G.0BC  0.12908  0.029 0.224 1.000
0,160  0.22401  0.045 0.202 0,781
0.240  0.29633  0.055 0,184 ¢.428
0,320 0.33317  0.040 0.170 0.318
FO.1--- 0,332  0.36057  0.08! 0.168 0.504
0.400  0.39907 0,043 0.158 0.435
0.480  0.4369% G045 0.14% 0.374
0,960 0.44893  0.084 0.141 0.324
0.540  0.49628  0.067 0.135 0.258
0,720 0.52062  0.0b7 0.129 0.257
0.800  0.54088  0.047 0.124 0.232
FMAX--- 0.816  0.54480  0.067 0.123 0.227
0.88¢  0.53939  0.067 0.1 0,21
0,960  0.37597  0.047 G.1i6 0.195
L0400 059092 0.047 0.143 ¢.177
1.120  0.60401  0.047 6.110 0.164
1200 0.63693  0.064 ¢.107 0.153
| 1.280  0.62B35  0.044 0.103 0.142
| 1,368  0.63889  0.046 - 0.103 0.133
{.440  0.64B57  0.043 0.:01 0.123
1,320 0.65778  0.045 0.099 0.:14
0.112

1600 0.6662% 0,065 0,097
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Figure 1. MNominal catches (t) of 4VWX silver hake.
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CATCH (TONS) IN THOUSANDS
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Fiqure 2. Nominal catches (t)
' hake by country.
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Fig:3  SILVER HAKE HdUNDﬁH E ESTIMATES FROM
JULY RV SURVEYS
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”FIG. 6 CALCULATED AGES 3 - 9 R¥ NUMBERS ({ 000) AGAINST UPA NUMBERS ('000)

" NUMBERS ( 000) FOR THE 4VWX SILVER HAKE STOCK. (R = .0.139 ).
YEARS USED IN THE REGRESSION ANALYSIS ARE 1977 1978 1979 1980 1981 i98Z 1983

\

CALCULATED FOR AGES 3 - % NUNBERS ('Q00) FROM UPA AND RESEARCH VESSEL
FOR THE 4VNX SILVER HAKE STOCK. -

YRR

PRED 109374
VP 710698
DIFF 783178
RES 26197

REGRESéiéﬁ OF AGES 3 - 9 RESEARCH VESSEL AGRINST YPR NUMBERS (000}

197 1974 1975 1974
104789 94383 90222  0Bi4
638197 505302 407902 417280
T49472 TSASYY TIEYTL THES4E

87 393 11201 32274

1977
94315
§75763
“h5215
29300

1978
95633
433761
T38718
36935

1979
91603
429762
20922
112327

THE FOLLOWING YEARS WERE USED IN THE REGRESSION ANALYSIS
1977 1978 1979 1980 1981 1982 583

REGRESSION COEFFICIENT 0.08325054331
INTERCERT 64422.37072
T-uALUE

STANDARD ERROR

0,313277461
0.201899438

DEGREES OF FREEDON &
DBSERVATIONS. 7

Rs?

N.M9750A9001

G‘

1986

73143 -

454112
T45749
4739

1981 1982 1983 1984
100594 1026874 121636 143710
371886 607930 904359 1569743
117636 79621 48317 251130
218251 1824%6 73119 414840

FOR AUMX SILVER HAKE:
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FIG. 7. CALCULATED FISHABLE RESEARCH VESSEL BIDMASS (T) ( 000) AGAINST FISHABLE POP
BIOMASS (T) ( 000} FOR THE 4UNX SILVER HAKE STOEK. 1& = 0,191 ).
CALCULATED FISHABLE PGP BIGNASS (* ooor) FROM UPA AND FISHABLE Resenacu VESSEL BIDHASS {10007}
. FOR THE 4VWX SILVER MAKE STOCK.
' YEARS USED IN THE REERESSAUN ARE 1977 1?79 1979 1980 1981 1982 1983
YEAR 1972 1973 1970 1975 1976 1977 1978 1979 1930 198 {982 1943 1994
PRED 176075 166275 (36922 (44858 141995 102155 92327 91613 95757 99495 112454 133147 142056
PR 254364 232473 166316 184207 177749 87960 65802 64193 73330 - B2408 - 111165 157806 222945
DIFE 741737 193825 117006 87390 14834 V3776 TS9502 32113 53437 BISTL 109751 "47220 171310
RES 134338 350193 253928 57268 (56R29 19837 34825 120727 187264 222204 §5927 333366

4257

.
4

REGRESSION OF RV FISHABLE BIOXASS ('000T) RGAINST POPULATION FISHRﬁLE BIMASS (1000T)) FOR 4VMX SILVER HAKE:

REGRESSION COEFFICIENT 0.443668436¢

INTERCEPT
T-VALUE

STANDARD ERROR
DEGREES OF FREEDOM b

£3132.98858
0.4355199264
1.018709643

OBSERVATIONS 7

Re2
R

0.03654901531
0.1911775674
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[
!
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i
14
U.1a34 ;
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i
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G.120+

1970 1373 1975 1979 1382 1985

e s o

YEARS

FiG 8 PLOT OF AVERAGE WEIGHT (KG) IN THE CATCH, AT HU.1 AND rmAX FOR SILVER HAK:.

AVERAGE WEIGHTS WEIGHTED BY CATCH FOR SILVER Hake

iO1970 1971 1872 19I5 1914 i975 1976 1977 1978 1979 (950 1981 1982 1983 1984

+ e P L R D b e e e 7 3 o ks o | ——— .-

O350 0,154 0.127 0,280 0,160 0,192 G.146 0.250 0.1B5 0.24% 0.238 0.238 0,264 0.207 0,153
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