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Introduction

Catch and sffort data for the first 3 auartsrs of 1976 are at hand now,
Latar this ysar the Farcsss fisheriss laboratory piscsd an observar, Skipper
Pall Olsan, on board on the Faroses prewn trawler "HVITANEB," Mr. (lasn undertook
a rather axtensive sampling on board allowing tha catch of "HVITANES® to be
split into length frequanciss and mumbers.

Thess length data have been used as the basis of an atiswpt to sstimate
growth parematers and total martality in the Grssnland prewn atock,

Catoh and effart data have bsen collectsd and treated as described in Aas.Doc,
76/v1/15 (Hoydal 1978),

catch before the sarting of thae
is the latarel length of the

Only length samples taken rendomly from the
praws have beon used and the length referred to
carepage s used by Horsted and Smidt (1955).

The material has boen split into seven groups bassd on time and area of
fishery, For the first group no samples could be used,

The groups are defined as Tollows, following tha coding of statistical rectanglss
ussd by Greeniand Fisherdes investigations:

Placs Iims
Area 1 J 21
J8 20 1 to 4 April 1976
Area 2 JA 23 5tuBAmd.1i.975
3 HP 26 9 to 10 Aprdl 1976
4 Jo 19 11 to 20 April 1975
5 KA 10 21 ta 26 April 1976
& JZ &
KA 10 27 April to 9 May 1976
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Area Place Time

15 May to 2 Jumw

BRAEZ
‘:0\1\1

Tha grouping in ovigerous, nonovigerous and irdetermirmats is not taksn into
consideration in this paper,

Resulta

Weightad uverages of catch effort data for different areas for the first nine
months of 1976 conparsed to 1974 and 1975 data are given in Table 1.

The results for 1975 and 1975 are practically jdentioal, From 1974 to 1975
there 1s a large increass in CPU in the northern areas, but tha most likely
explanation for this is the iniroduction of larger and sore efficlent vessala,

The length freguencies are given in Tables 2 - 8 and plotted for some
areas in Fig, 1 to 5,

Estimat: Les,K and Total Mortall F4

It haa bean shown by Mr, W.P, Andersen, Danish Fisherisa Investigations,
that by rearranging some of the emmtions in the Beverton/Holt model it should be
possible to sstimate Loe, K and N, and mortality from length compositions
directly. Unfortunately, the method and its application is not rpabtilished
by Mr. Andsrsen, but a short review of method is given In Apnendix I by this
author, who of course has sll responsibility of eventual errors and misinterpreta-
tion of the method. Tha author has had severe doubts about the possihility of
using this method on prawns, But on the other hand it is thought to be in-
terasting to present what cams out of it,

In Table 9 estimatsd values of Z and carresponding estimated growth pare-
maters and age composition are given,

It spems that one has to assuws high total mortalitiss to got reasomabls
age compositions,

Comparison with the Findings of other Authors

“Thomassen {1975) has estimated growth paremsters and total mortality
by splitting length freguencies into yserclasses and then caloculats Leo,
K, T, and Z in the usual way for a local stock in Balsrood Fjord.

It is interesting to nots that he finds a very high € on the oldaat
agegmpsandgmuthpanmtnrs.mdwlﬂmﬂumfuﬂbyﬂnquﬂm
through a guite different sethod, Comparing the outcoms of the run
with Z = 1.5 with the findings of Thomasasn gives thesa results:

Thomassen This Documant
Z=1,81 Zwl,S
K= ,43 K = ,498
Loom 27.2 Las= 38,3
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Table 1. Catch per unit effort (kilo/hour trawling) of deep sea prawm, 1974 to
1976 Faroese vessels

Area/Year 1974 1975 1976
18 .272 .721 . .712
1¢C 264 .368 310
1o -269 ,263 .265
1E .176

Table 2. Length frequency deep sea prawns, Faroese trawler HVITANES, 1976
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Table 3. Length frequency deep sea prawns, Faroese trawler HVITANES, 1976
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Table 4. Length frequency deep sea prawns, Faroese trawler HVITANES, 1976
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Table 3. Length frequency deep sea prawns, Farcese trawler HVITANES, 1976
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Table 6. Length frequency deep sea prawns, ia_l:oese travler HVITANES, 1976

AREATNE o o : &y ETE 77'—7‘, R o
CAICH wEIGHT lou725: G - - WEIGHT-9% AWLE’; 18,35 : K6 H
LEdulH OVIGEROUS ©OHIN “()V'fb‘-" ‘ﬁ#UE"*—R“II'N" TTUTAL
T i 10007 | DT t@OO' 1.@00_’ L=t 10007
s - e =G T 34
Iy = J =0 - 156
U : : G : EQraz 5 351
2t 0= - e - = 637
as Q - O N B %
23 0 : o oo 2398
&4 . ~07 = A== F 2270
2% : oF 0 oo 3423
20 T = 53 - 0- - TE b1z
ei o 108 o s 2638
28 -8Bl RS >197
2y - T 3293 N 4+ 544
PR VI 3217 S o 4284
=3 - 1745 9] - 2090
32 . = CET Q- = = 956
- 33 - 362 G- - 398
34 L 3 ES -0 A . 49
FOIsL 1 2243 = ?‘)601 = U 31906
kk***‘k*'Ir\-k-k*‘k-k***‘t*‘k*-‘\W*m*******m***********9«****** e Fodedek ko
- . R 4 ﬂ, U, L r e ey

B6



-6 -

Table 7. Length frequency deep sea prawns, Paroese travler HVITANES, 1976
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Table 8. Length frequency deep sea prawns, Farocese trawler BYITANES, 1976,
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Table 9, Estimates of Le snd K end age for different values of Z, T,=p

Sh 1y

Z=1.5 Z=1.4 2=1.2 Z=1.0 Z=0.6
K=,498 K=.432 K=.399 K=.332 K=.199
L =35.3 L =35.3 L =35.3 L =35.3 L =35.3
Carapace
Length (mm) Age Age Age Age Age
29.5 3.6 4.2 4.5 5.4 9.1
30.5 4.0 4.6 5.0 6.0 10.0¢
31.5 4.5 5.2 5.6 6.7 11.2
32.5 5.1 5.9 6.4 7.6 12.7
33.5 6.1 6.9 7.5 8.0 14.9
34.5 7.6 8.8 9.6 11.4 1%9.0
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Fig. 1. lLerngth frequency desp sea prewns Huvltarnea, 1976, A;!l 2,
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Fig. 3. Length frequency deep sea prewns hvit:nas, 1976, Area 3.
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Fig. 4. Length frecuency deep ses prewns Hvitanes, 1976, Area 5.
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APPENDIX T

Estijmating L , K and N from length composition

Tha rearrangemmt of the squations are acoording to M, K,P, Arxiersan as
followsy
Tha two scuatisna in question are the growth sguation
1) 2 = Leo{ 1ea =k(t=te))

and & Tarm of thw squation giving yialds in mmbers

2) ar o N ~{FeM) (t=t0) gt

The First souation is rearrenged in the fallowing way

Ia t = t.-% Iq[l-f-‘)
1 * - (Reeltf)) ™ @
Low

Equntien (18) is insertad inte eauntion-{2), giving

2 - B g e ) Relnf N @
Lo= Lo=
rethucing to FoM=K
o o « MLOHLT
Kle* Lo~
FaloK A
3) lag oY = lag sEE_ * K e (- t:;')

shartening the notatisn it oam be written aa

4) logdr « A+Blag(l-Ct)

It oan then bs sesn thmt

| 1/c
K - tl
B+1

As (Fau)ty
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Ihe Estimetion Procecurs

The method was originally invented as a check proosdure far length compositions
brought to mesh assssssents, The sathod checksd if tha length data were consis—
tant with tha growth and mortality dats acquired with other msethods,.s

In these uriginal oasss the basic deta were total catches, The stock in ques—
tion eplit on lengths growps in Ausbers, In ordsr to prevent influsncs of very
bad or vary abundant year classes an sversge lsngth ocomposition was ocalculated
avereging for ssveral years,

In the actual cass with the prawns the saterial has to be understood as an index
of the numbers in sach length category and the sstimation of N , of coursa, only
corresponds to tha catch used in this analysis (Gee Table 8] .

The crucial point i1s to Tind a saction of the length fregquancy ourve whare
mmbere in the lsngth groups decreass with increasing langth,

If this i1s not found the method breaks down and the sections have to inclide at
least 4 to 5 length groups ta give any chance to meks the estimmtion,

Thnuﬂntimisdmhynmpmmbyk.Nﬁarmhﬂunchal
cess run on a Hewlstt Packard 9830 A model,

Tha procedurs contains the fallowlng stapa:

The eppropriate langth groups and start gussses of A, 8, and C.

Tha progrom than spglves 3 éguations:

Xy = log {1-CL}
X2 = 8h;/ (1-0c8) for sach langth greup
V} = Nli-A-Blw(l-C,f,‘)
and the outcome is through iteretion used to find better and better
satisatas of A,B,C, When tha estimatss are satisfactory the program then
calculates Lo, K, N, for & rangs of Z and calculates ags ourve of length

frequsncy corresponding to ths estimates . An axample of the output 1s given
in the following table.
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