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INTRODUCT ION

. The last time a seguential population model for AVWX silver
hake was accepted by the NAFD Suientific Council was in 1987

The Committee had difficulty in calibrating the YFA using
cammercial catch rates because it considered that these data were
not representative of stock biomass.

"The Committee considered methods of validating the VFA
results by using catch—effort date for 1970-1982 (standardized by
the multiplicative model). However, the commercial catch rates
observed in 1987 were influenced by the abnormallv-low water
temperatureé pn the Scotian Shelf. Furthermore, the catch rates
for the periads before and after 1977 are not comparable because
of the regulations imposed since 1977. Therefore it was agreed
to consider the results of Canadian research survevs as a means
of validating the VFA, The best relationship between age 3+
numbers fram VFA and J-year running means of age 3+ numbers from
survey data was obtained with F = 0,23 in 178Z." (Red Rook, 1983
p.a3).

STACF1S advised the TAC associated with fishing at FO.1
(0,418) in 1984 be 100,000 tons.

The "Others working group” of STACFIS at the June, 1984
Scientific Council meetings reviewed several documenis relating
to catch and effort data before and since imposition of the Bmell
Mesh Gear Line and its associated regulations in 1977. The
working group agreed that a multiplicative model uwsed to anatvoe
commercial catch and effort (Waldron et. al., 198&) provides an
acceptable standardizéd catch rate series which can be used for
calibration of a sequentiz! population madel.

The working group also reviewed the July and March Lanadian
research vessel groundfish survey results. They noted the close
agreemant between the July R/V biomass and the standardized
commercial catch rates from the meltiplicative model. In
particular the fact that both the commercial catch rates and
survey bipmass are considerably larger after 1981 than at any
other previous time in the series. However, the July survey
estimates were not used to calibrate the sequential population
model (SPAY. At this time there is.no new evidence that the
working group would be any more successful at celibratiop of Lhe
SPA using this series than it has in the past twi years.

MATERIALS AND METHODS

An estimate of partial retruitment in 1985 was develaoped in
the following manner, ’




1. Dne VPA (Rivard, 1982) was run using a natural mortality
of <. 4, the catch at age from Waldron and Fanning, 1986, the
last accepted partial recruitment vector (sep 1983 assessment
meeting FR 1n table below) as input for (985 (Red liook, 1982
pAT) ang the Foat age ¥ from Walidran ot ol 19875 .

2. uUsing the AutoF function of Fivard (1982}, F's far age 9
wore iterated over age 8+, The abave pariial recruitment and
these F's at age 9, were used in anpther YFA.

3. Partial recruatment at ages 1 and 2 in 1985 ware
estimated by the following iterations. F's for ages 3 and 4 were
weighted by population numbers at ages I and 4 then averaged {ram
1977 to 1984. Average F's at ages 1| and 2 for the vears 1977 tao
1984 were also calculated.

Farttal recruitment at ages { and 2 were then calculated oy
dividing the average F’'s at each age by the average weighted F's
of ages 3 and 4. These were used as input in a second VFA.

4. The procedure in 3 ahove was run uptil no change in
partial recruitment at age 1| and 2 in 1989 was notad. This kook
two iterations. o

5. The new partial recruitment pattern for {985 was used in

all subsequent VFA's and calibrations.

ASSESSMENT

MEET ING 1 2 = 4 =1 & 7 8 ki
19B3 FR G.OZ0 G.250 1,00 1,00 1,00 1,00 1,00 1,00 1,00
1986 FR 0,041 0,304 1.00 1,00 1,00 1,00 1,00 1,00 1,00

For the VFA's at various terminal F fishable population
ttiomass was ralculated using the following partial recruitmant
pattern, population numbers from the VFA and averaage weighte at
age from Waldron and Fanning {1985).

AGE 1 2 3 4 2 & 7 8 7
FR 1970-1%976 0,350 1,000 1.00 1,00 1,00 [, 00 1,00 1,00 1,00
FR 1977-1985 0.041 0,304 1.00 1,00 1.60 1.040 1,60 1.00 1.00

A Thompson and Bell Yieid per Recrult model was calcul ated
(Rivard, 1982) using the above partial recruitment (1977-19835)
and average weights at age {(1977-1983) from Waldron and fanning
(1984} .

RESULTS AND DISCUSSION

The Fishing Mortalities at age for three terminal F's (.1,
.25 and .4) are presented in table 1. Fishing mortalities at
ages -5 from 1977- 1983 suggest that F is between .1 and .5 with
the averages calrulated below.

1977-1987% 1977-1983
VFA @ TF Average @ age 3 Average F @ age 4
[ Ty] 31 0,40
. 230 0.4 .46
O, 400 .38 0,49

The results of regressions between fishable biomass and the
standardized catch rates are given 1n Table 7., The plots of
these regression lines are given in Figures 1 to A. The 1982
catch rate is the largest in the series. [t is difficult to
rationalize that the stock biomass would have increased so
dramatically from 1981 to 1982, Therefore the 19B2 cuue is
regarded by the authors as anomalous and should nob included in
the calibration. However, for comparative purposes we provide
the results of including and excluding the 1982 data point in the
varigus calibrations.

The analysis indicates that significant regressions are
obtaiped at TF below .15 (1982 included) and below TF 0.30 (1982




excluded). The authors suggest that the most lively TF is at
2 where the intereept is ¢lo t ko O and 1s insiamifrcant
from O, amd both the roand slopes are sign ficant,

The Yield per Kecruit analysis (Table 4.) indicates thak the
FO.1 is 0.474 which iz above that reocommended in V98BS (FO.1 =
0,418y .
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Table 1. Fishing ﬁorta1ity Matrices for Silver Hake.

o0F"  TO0Et 195" 0LL” &L 998" 6TL°T &B%° Bb&T*
00¥" B88L° 15I° 67171 BSY~ 9497 GP0°T =057 CHEZ”
Q" bEsT  LL2° ce? " IZ¢* Z8v " o7 " Bé&v " Opee”
o0ob™ OB 181° ree” &cttr  b&LET ey 105" E6%2°
ZZ1°  I1 T L£e0” OT " £50° GETC bl O FASTAR A
IO EP0T LOOCT £70° 00" 110" £T0°" Sv0°  +00O°

?B/F0/51 (0¥ 0= 4} ALITY1MOW SNIHSIA
05z Oyt ozg” QcL” oLyt 095 016° OTR"  06C°
NSE" QLD L8 4011 H08° =287 65871 BERT &0£°
05" b60ZT  LETC FO?'T Z9C° L9T°1 E9BT1  LLLT 990°
052" 112" &b ° QLL” &L 998° 61471 6BF° B&T®
082" 9L &9C° Zy0T1  BRYT  PLT° Y01 £05°  =p2C
Q5"  &LE° FIZT 585" b6E"  CBY-” LA et Obe”
QG OLET LplC e FOob" S58% <ot ” 1057 Z6%°
FLOT  PEOT HF0° 780" St 21T [nTadh O [A-To A oA
OIOT  L20° 5007, 010" 200" &00° ZT0” rEO" POOT

SB6T BT LBb6IT ZB&1 1861 0B&1 LT BLET  LisT

8/90/61 . : (52°0=*4) ALTIGINOW ONTHST 4
00T OFE" 0T OTL' Okt 095° 016" 0I5 0&T
001" 040" BLETE 60171 60S° SE8°  6GB°T GEE°  40%°
00T* G60° LGZ*  T09°1 Z9T° (L9171 ZPB'1 LZL° 990°
00T 960° 9z 0LL° 6L 998 &1L°1 689" 861"
001" BZI1" 6E1° Z£L°  BSET 9L9°  &p0O°1  SOS°  £vZ°
QOOTT  IBT- ZITT E9L IEE* ZBY" 49" GéetT  ObE”
001" SZT° ££0° SSI°  G&T° BEET  Zob" 108" Tt
OS0O* BEOT S£0° 6¥0°  BIOT 060 B8OOI -LGZ° EZLT
POO"  TI0T  ZOGT  SO0C 100" S00° 600" OF0T  bOO*"

?B/20/51 AQTOquv>FHJquoz ONIHSI 4

Q&L 056" 071" 029°1
re0” Sert” 010 S §
181" +v20° &cO” 06T °C
Q12" 229 8L " QLR
&BC  LZO0CT et tv0&e71
Leév™ SZ0TT BLOT  LZL°1
FA= . < L 0L BIST
LTLY 0gL” 5167 8971
vt SZTC h-2-10 A § 3ot
PLET SL4T PLET TL61
JHYH H3ATIS

06" 056¢ 021" 02971
re0”  SBI-” LT SR & =
15T 90" 6C0 " 04L°Z
01z 2897 B58°  KL571T
&BZ " LZ0°T  f6YT  PO6TT
Loyt SZ0TT BLOT  LZET1T
LBET B9LT oL BIR”
LTLY  QEL” S16° 89v°1
obe”  GETT ve0"  IEEC
RLET SL6T PL6T £L61
FHYH H3ANTIS

06" 0867 oF1 " 0QEF1
0" SBI1° [AT% SREN § = A
181" +30° &EQ" 0&ETE
o1z £Z9° G55 wis°7
&6BZ "  LTOT gé6byT  PO6TT
LeyT GEOTT  BLOT  LLETT
L8 B9E” oL 8I5T
LILT 0EL7 SIS B9v°1
orZ" GZ1° +&60°  18C°
FLET 561 YLET  ELET

3MYH H3ATIS

QLE "
gov "
LET T

LT
a0y *

IR REREE

M el 0™~ W

¢+
|
|
1

¢ 2 e e 22 ¥R
[l I - T B v 0

¢+ ¢
|
| =~
|

¢ &2 2 e 22
MM OMNDD>

~ 1



CPIGST
IBL&TT
OEObvZT
CLVLOT
E188s

Srivs

119¢+8

1088

B8L00T1
SOEBLT
SL6E8T
LE0P91
YE9ZsZ
AN =Tl
FLYZEE

OIEZLT
TOLORT
106681
vOBOTT

GIF00T

$L996
11408
QT0OTB
BSO0TT
SOEBLT
CLLERT
LEOFST
TEITET
Fat 3 =14

VA SANS

CHIVLE

TOLEGT
UL T
OBTLET
XT38
bSETOT
Co6TLE

9L8Y8

THOTB

8500TT
SOTBLT
SL6TBT
LTOF91T
LA

TECYST
FLYTET
T61YLE

HLETIE
eBTO61
&QL9TT
PEuQal
LOPE0T
11846

26648

05088

BL00TT
SOSBLT
L/46e81
LENFIPT
CLeIies
[AM% N 4=

[ -NpCH

LB EED

ChIvLE

Z01852
OP&ETE
HIL6ST
B5vLET
LO9LOT
LOZ&S

LHOIS8

190£8

BEOO1T
B0EBLT
SL6881
LEOIRT
Pt AN
ELEPEe
RLYTED
colvLis

CRoe0T
COSYHT
SO0QLLY
TEPLst
O&LLTITT
LTLOOQT
FOSEE

LOTH

H50011
CoEBLT
RL6281
LEORRT
TEPCRZD

TESYST

FLyIED
Z6TVLS

Syiggy
128162
SISEOZ
09Lezl
L20BIT
OO0l
P68

B846OL8

850011
COE8LT
546587
LE0O991]
AL A A
TLEYET
PLETEE
cbTYvLE

FR/20/517

4 1IN3IY34dId

1Y S8uO0Ig I19W.LI0NdX3

HFESTS
LT90NLE
EEFLYE
ELTLLT
&8l
L8L901
28978

5E1E8

8o00T1TY
SOL8LT
546281
L0991
FESPEED
CEEPSE
QULYELL
ChIvid

FHYH H3IANTIS

QEETLL RETEEGI
LF0OBES ZEOOOQT
ZOOFEE  &HLLOOD
CEY9TT  FYEviE
COTHYT  SEOTIS
TLHEVIT CT99%1
vy 188 QLPES
8ozc STYES
B50011  8%S0QTT
COEBLT  GOEBLT
SLAHEBT  GL6E8T
LEOYRT  LTO9FT
CEQECE  LE9TEE
TLCPEE  ZECPSE
PLETET  PLYESE
THIVLE Z6TYHLE
o1 g
*¢ @lq9el

=8
re
&g
A=
18
o8
&L
8L
LL
7L
=74
YL
EL
oL
T4
oL




Table 3. Calibration paraseters used in assessing 4VWY silver hake {#=sig. at 5%)

1982 Point Included

1982 Point Excluded

Terminal F Slope Intercept  r Slope Intercept  r  Res-B3-B5 Resfs
05 S ATELSH - =3.36E+S bl 6.SBE+5.* -9, 49E+54 Bbs .20 1.91
10 1, ME+5# | -4, 13E+4 0¥ 2.98E+5# 3. 61E+G4 B8 .80 1.7%
A3 8.22E+4% 3. 03EH4 hi 1. BAE+5# -1, 630454 BT 1,37 £.30
.20 5.28E+4+ 7.61E+4 AT 1. 2BE+5% -6, T3E+4 B0 133 49
.25 3. 51E+4 1. Q4E+3+ .37 9. 37E+4% -8.47E+3 L J04 .78 .23
30 2.33E+4 1L 22E+5# 27 7.10E+4% 307644 .38+ B2 -.08
A9 :-8.38E+3 1.45E+3¢ A0 4,27E+4 7,58E+4 .38 54 =8




-7-

Table 4: Thompson and Eell Yeild Fer Recruit for VWX Silver
Hake, .

SUMMARY:
AGE WEIGHT-AT-AGE . FARTIAL FECRUITMENT
1 052 041
2 140 304
3 . 208 1,000
4 262 1,000
5 L33 1,000
6 402 1,000
7 545 , 1.000
] L7A7 c,000
g . 841 1,000

NATURAL MORTALITY RATE @ 0.4
FO.1 COMPUTED AS 4738 AT Y/R OF 0634
FMAX COMPUTED AS 2.5354 AT Y/R OF L0769

YIELD PER RECRUIT ANALYSES

FISHING CATCH YIELD  AYG, WEIGHT  YIELP PER

MORTRLITY ¢NUMBER) (X&) (K6 UNIT EFFORT
1000 L104 028 a7 2,107
. 2000 77 044 . 251 {.658
L 2000 L 230 054 , 235 1,347
L4000 2T L0860 222 1,125
FO.1--- .4738 . 245 063 . 218 1,000
L5000 .303 064 Jelz L9614
L 6000 . 329 J0B7 204 . 837
L 7000 . 351 L0E% .197 . T40
. 8000 L2370 071 491 , JBE2
» 9000 , 387 072 L186 . 539
1,0000 .401 L0723 .1482 . 546
1.1000 414 074 178 501
1. 2000 425 LO74 475 464
1, 3000 436 075 172 431
1., 4000 445 . .075 V163 402
1.5000 .454 076 L167 L2377

FMAX--- 2.535%4 .28 077 148 227



Figure 1. Tuning plots for Silver Hake at Ft=0'05' The 1982 point is
removed in section B.
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Figure 2. Tuning p]ots for Silver Hake at F =0.10. The 1982 point is
removed in section A. .
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Figure 3. Tuning plots for Silver Hake at Ft=0'15' The 1982 point is
removed in section A.
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Figure 4. Tuning plots for Silver Hake at Ft=0.20. The 1982 point is
removed in section A.
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Figure 5. Tuning plots for Silver Hake at Ft=0.25. The 1982 point is -

removed in section A.
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Figure 6. Tuning plots for Silver Hake at F‘t=0'30" The 1982 point is
removed in section A, :

- Regression of EBIOM3 on CRUE
g St
) Y TIT0 AL B G}'l L I S B
o A
e .71.73 """"" A _'
: e : : B

Ty 5T (O et =P ek

,8 1 {1 . ] L1y N i .
14 I S T S B X

Section A. CPUE
B 30740 S8 58316 T 0.52713

By 74044 T3 27635 T 2,36% -

(0RR: 0,50038 MGR+ 3.189813 DIt {3

FOINTS DELETED: 1982

Section B,

0 120200 SB e T 23683
ol asll  Sh 24l T 103
CORR: 0,26768 MSE: 4.2%909 DI {4
POINTS DELETED: none



-14-

Figure 7. Tun1ng p]ots for Silver Hake at F 0 40. The 1982 point is
removed in section A, '
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Figure 8. Tuning p]ots for Silver Hake at F =0.50,

removed in section A.
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