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Abzttact.-

The Le6tie mattix atgonithm has been utitized to eztimate the montatity
nate ion the Oth Sitven hake yeat ctazz. Azzuming an equitibnium poputation,
the montatity nate obtained indicatez about 4 AUAViVOAZ pet mittion eggs in
the 4itust yeat o4 ti4e.

Irttoduction.-

The Sitven hake, Mettucciuz	 .us one of the mort impontant
gnound“Lh zpeciez on the Scotian Shet() (NAFO Div. 4VWX). Th.L poputation
hats been zyztematicatty studied zince 1962, although the 6itzt
inztantaneows natuta montatity coe66icientz bon 1+individuatis were eztimated
in 1977.

The goat o4 thins papers ,us to empeoy an indineet method in ondet to eAtimate
the natukat montatity nate o4 the Oth yen_	 bazed upon 6ecundity-at-age
data and age zpecqic ptobabaitLez o4 zutviva denived 4nom a VPA,
azzuming equitibtium and non equaibtium coed Lion 4on the poputation.

Matetiatz and Methodz.-

The kcundity-size taationzhip o ,6 Mat:i. and Ramos (1979) ion Scotian Sheti
Sitven hake wail emptoyed.	 in6onmation A5S zhown in Table 1, togethet
with the inztantaneouz total mottatity tate and the ptobabitity o6 zutvivat.
The total mots at 	 tate wa.is obtained pLom the V.2shing montatity nate 6ound
in Ctay (1980) uzing a natutaZ montatity nate (M=0.4), mtimated by Tetill
and. Man,r, (1977). Fecundity-at-age to catcutated by the equation,
F = 15.82 L 2.72 .

The method emptoyed Aot age detenmination was that 06 Manl. (1980), ass
dezcAibed in the guidainez developed by the ICNAF wothhop, and zummanized
by Hunt (1980).

The zutvivat tate o4 the Oth yeat cta)m (P0 ) wcus utimated by mean o4 the
ptocedute out fined in Vaughan and Saita (1976), Pit the Attantic btue.6in
tuna, detiving the ens timate o Po ()nom a Leztie mattix.

Rezutt4.-

Since 1977, att the SitveA hake azZemments in the Scotian She e,6 empay the
vague M=0.4 bon the age gtoupz 1+, but . his vatue iz exttemay tow ion the
Vtil- age gnoup.

By means o6 the equation:
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in which: mi = 4ecundity pet individua o4 age i, i=1, 2, ..., k-/
Pi = age zpeciic zutvivat nate, on ptobabitity that an

individuaZ teaching age i witt zutvive to age £ + 1
R = ni(t)/ni(t-1)(the onty po6itive, neat Intent noot, on

dominant tatent noot, 04 the Le6tie matnix).



The zukvivat )Late Po and intantaneows mottatity coeWcient, Mo , were
mt6Nated. The patametet R 	 Aetated to the intAin6ic capacity On
population inckeve, r, by

r = tnR

R=1 imptiez an equitibtium poputation, R 	 1 imptim an exponentiatty
decaying population, and R> 1 imptiez an exponentially gtowing poputation.

The catcutation4 were done in two wacps.	 Fiut, a value 06 R=1 way aAzumed
(equitibtium poputation), and the mean &ftvivat hate by ages bon the period
1970-79, obtained 4kom the table 04	 moktatity by age4 and yeau
iound in Ctay (1980), waA med to eztimate Po , uLing equation (1).

The value obtained wa4:
Po = 4.37 X 10-6

Az P=e-z , z= -tn (P) , and ,cince there	 no	 mottatity Aot the Oth
age group, Mo =	 (Po) = 12.341.

These Aeiscdtz fitow that thete ate about	 out 4UhViV0A4 torn one minion egg.

Later, a value o6 Po 6oA each yeat wa4 e6timated (amuming an equilibnium
poputation), and the vatue 4ot No wane avekaged Ainding a mean, To = 12,438 t
0.354 (Tabte 2).

lt can be cteakty zeen that /small vatiationz in Mo give fang e vakiationz in
Aukvivat. 16 both the towet and uppeA Umit9s on the conAidence intekvat
Aot Mo ake taken and the cotkaponding zukvivat tateA ate 4ound, it can be
6een that the vague f ciund Pt the upper limit iz about hat ,6 the vatue found
ion the lowen timit. These Lange vakiation4 in &ftvivat tate 4tom
vaAiationz in mottatity katez cowed account on the obeAved vatiability in
yeat clam abundance.

A6 the Savet hake population Zs not teaty in equitibtium, due to yeatly
changeis in keekuitment on 4iAhing e44ott, a vatue 04 R was catcutated 4ot
each year. Since the catcutation o the &tent /Loots o4 a mattix can be
cumbeuome, anotheA appAoach ways taken.	 R ,us aao the ratio o4 the number
o6 individuaa o6 a given age in the poputation in two coves ecutive yeaAis
(R=ni(t)/ni(t-/). Finding the mean P ion each yeah ais the natio 7 ni(t)/

ni(t-1), a value o4 Po way sound 4ot each yeat using equation (1) and
the cotAe6ponding values 04 Mo were avetaged. The mean, Mo=12.559 t 0.250

not isigni4icantty di44eAent 6/Lam the mean value	 Mo bound above under
the cwumption o6 a	 tabte population (R = 1).

A mean value o4 Rion the peniod 1970-79 waz f ound (0.95, an exponentiatty
decaying poputation). Wing th,(5s value o6 R in equation (1), a value o6
Mo=12.433 was estimated.

The vatue4 sound in thiz paper ate highet than those o4 Vaughan and Scala
(1976) 4ot the Atlantic btue4in tuna. Conideting the 4ecundity-at-age o4
Silven hake and the Attars is btueAin, the nezwetz zeem to be logical:
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Aae--
Inztantaneows Pkobabitity oi Fecundity bLength total moAtatity	 zutvivat_q_.	

(Mx)CtaAis /Late (4)	 (PX) 
FX

0

1	 18.54	 0.4931

2	 26.60	 1.0351

3	 33.69	 0.9587

4	 39.93	 0.9231

5	 45.41	 0.9978

6+	 50.23

0	 0

	

0.6107	 0	 72563

	

0.3552	 118819	 80257

	

0.3834	 225748	 137579

	

0.3973	 358708	 202198

	

0.3687	 508931	 1836430

	

0.0000	 4980825

Tabte 1.- 13a6ic data Ok denivLng the LaZie mattix ,6ok Savet hake.

a
PX =	 = exp (- x)

FECUNDITY = 15.82 (Length) 2.72

F	 p M
X	 X X+1

Tabte 2.- Sutvivat. hate (P0 )(10 -6 ) and in6tantaneows natutat moktaity tate
ick the petiod 1970-79.

Yeat	 70	 71	 72	 73	 74	 75	 76	 77	 78	 79	 MEAN

R- 1 	 4.83 3.88 5.34	 1.10 4.01	 5.91	 4.61	 1.59 2.35 2.00R=1	 °MU	12.24 12.46 12.14 11.41 12.48 12.03 12.28 13.29 12.95 13.12	 12.43

R/1 PU	3.23 6.66 3.38 4,31	 4.75 3.11	 3.11	 1.81	 3.26 2.08
M0	 12.64 11.92 17.59 12.35 12.25 12.68 12.68 13.22 12.63 13.08 	 12.55
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