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Abstract

L.A.G.S5. is a computer program on Legion Analysis (or Multi-
species VPA combined with a multifleet model in the progno-

stic mode). L.A,G.S. is a user. oriented program, which should
(in its simplest form} be run by users with no experience in
computers, or modelling. L.A.G.S5. contains a number of ob-

tions on the users choice, e.g. it can be used for stochastic
simulation studies on recruitment.

It may be applied for simulation studies only, but if the
users wishes so, it can be used as a game as well. In this
case each "player™ has to manage a fleet. A "move" consists
in taking annual decisions on effort, mesh sizes and direc -
tivity of fishing effort. L.A.G.S. contains a (simple) sub-
model on the economics of the fleets. The player who abtains
the highest profit during, say, a ten years simulation run,
wins the game.

L.A.G.5. has been implemented in varicus versions in FORTRAN
(for a larger computer} and in 8ASIC (for a micro computer)
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FLEET NG. 1

Fishing mortalities

f which species do you want ? {cod=l,plaices2.nerring=3.none=RETURNL? Eﬂ ‘\

Herring

age 1932 1983 1984 1985 198¢ to8r 1588 148y 199G 14y
1 0.00C ©.g0Q 0.000 0.00U0 €,00C 0.900 £.0U0 0,375 0.37% G.3IL
2 0.00C ©€.0090 0.900 @.CO00 0.0GC G.O0U0 O.0G0 w0,37% 0,375 y.iuu
3 ¢.00C ¢,000 0.0GC 0.00C 0.06C U.ub0 0,000 0,375 ©.37% OC.Iuu
4 9.00C ©0.906 0.00C €.Q000 @£,0UC Q,00¢ Q.r00 U.375 0,37% C.500
b1 0.60C 0.000 0.000 0,000 G.C0C O0.0G00 0.600 0,375 0,37% 0.>00
] 0.Goc ©.000 0.000 0.000 0.C0% O,uUU C,CLO0 Q275 0.375 G.A00
7 ¢.Cc¢d ©.000 0,000 C,00¢ 0.000 ©€.00U0 OC.0G0 O.375 0,3/5% u.30u
-] 0.00C0 0,000 0Q.0u0d ©.00C O0.GOC 0.00C 0,000 U375 0,375 G.30L
9 £.060 0,000 0.000 0,000 0.0uUC G.0O0Y 0,000 G375 G,37% 0©.30uU
0 ¢.0¢0 ©.000 0,600 0.000 ¢.00C O.000 0,30 0.375 0.375 0.

iy 3
—a
COC -
O
anas
LR

f

SELECT A CQURSE FRQM THE SMALL MENU
1 : Humber of survivors
2 ; Total nymber caught
1 : Tetal fishing moptality
4 : Predation mortality
g H Nunger caughtlb: egch 1[;9%[
: Fishing mortali y eac eet
RETURN : S%cp d\spta;\ng results - return to came

tsmall®1, large=2, none=RETURN)

<:: °° you want the small or the large wenue 1

GAME IS FINISHED

Fileet 1 Fleet 2
Accum. protiy 10851 1¢913
Leans nhot paid 0 0
At, prof.=loan 10851 12913

\ To continue = press "RETURN" m

SELECT A COURSE FRGM THE LAEGE MENY 3
1 : Mean weight at age im the three stocks
¢ : Mean lenghts at age in the three stocks
3 Kg-prices a# ge and species
4 : Cost per effort unit, interest and instalmernt
5 Fishing eftort and investments in the foregoing years
¢ : Mesh sizes used in the foregoing years
7 Directivities ysed in the foregoing years
8 : Number of survivors in each stock
9 : Number caught from each stock
10 : Number caught by each fleet
11 : weight and value of the catch of each tleet
12 : Percentage fish djed due to fishing
13 : Percentage fish died due to the pregator (the cod}
14 ¢ Yedr class strenghts and agauning stock bicmasyes
15 : Costs, ingome and profi cok=keeping fer a single yelr)
16 ¢ Food setection of cod (food suitabitlities)
17 Grafi?nL dwsntlg
18 :+ Relative stomach content of cod
\\‘fﬁruaN 1 Stop displaying results = retyrn to the game |[RET
ROTE:

This bringe us to the end of the testrun.




*I9pow IUIWITNADSI/YD038 "T'2 ¢ 2Inb1g

{s'£)ass (S)LvSATYH 0

g r

z
{5) XVHON

|||||||||||| S---------------=----(S)XVHON

(1's'A)N

SS3INADSI 7 /XYION saonpold ysTys anfea-g5S 243 sT I¥SITVH

pue(1-z*% wu:buh 295} JUSWITNIDII wWiwIXew a8yl sT {3} XTWON
*sIyesk £ 3O sbe 5U3 3E sInjew ysTz Tapow STYZ ul ‘snyl
+ (By:3TUun) ﬁmﬂu pio sieak e ue Jo 3ybTam abelaar 3yl st (e’'sim
ssewoTq 3203s butumeds ayl sy
£=e
{e’s)p+{e’s’K)N .W.nﬁm;:mmm azaym

(54)ass/(S)INSITYHE +1
{STXYHON
iadA3 3I10H pur u03lasaldd ayl JOo Yoy IAT SISpow omny oYL
*50TOUD SJasn Jo STapow JUaWlITNINSI/YD03S oml I0J S3MCITR SOVI

= (1's*A}N

JU2UW3ITNIASIH PN

Aa‘m.hvm vierst Kizw = (@fstRig
1Aq pauTmaalap sT pod Ag paINOASP Iaquuu IylL
*g"% UOT3IZ2S-gns utl uaalh sT W

3O uoTieatiap 2yl -dnoab abe o3 dooib abe woij pue muﬂommm.Ou

‘sproads worj ‘xeak 03 Iead WOIZ IULISUOD UTewaI 07 pounsse ST W

(o32/ssai3s Hbutumeds ‘abe PTG ‘aselasip) s5I03D0E3 1eInjeu IaYlo
£q pesned U2TOTIIL0O AITTe3i0W [eInied ayjy ST [W pue pod
Aq pssned juaToarizeon K3TlesIou ucIIEpald 9yl ST 2W 2I2UM
I + (B*S*R)2W + (e's’'£)¥3 = (e’'s'iiz
swisy Aolew asayy oalut 317ds ST A3Treiziow yeaol IUL

"¢ pUP p P SUOTIDDSGNS  UT uBATh ST am.mhm.wum 103 Tepou a8yl

2
- {e's'a’'Alad =(e‘s'A)a
Qﬁm.m::uw ={e’'s"k}>
*a 39913 Aq pasned A3TIEIacw ButysT3 81 (e’s’'3'L) 3 sx9ym
(e'etf)y (e'srati)g - {e'a‘atL)D
el @ 3337y Aq jydnes s setoeds JO Jaqunu Byl

“juayot33a0d K3rTeidow HuTysT3 TEBIOY A3 ST (efs’K)a 23ayn
{e’s’A)N nm.m.m,m.n {e’s?’K)D

Aq uaath s7 3ybneo Iaqunu 1307 UL
{e's Kyz/{{(e's/Kyz-)dxa-1) (2’5’ KIN = (w's'AIN

$T & Tesd burinp SICSTAINS JO ISqunu abeaoae Byl

({oT's*K)z-r1dx3{oT’'s' L) N+

{(g*s*K)1z-1dxa (s’ KN =(o1’s*T+AIN

<5+17 ‘dnoipsntd e sT (dnoab-o1} 4nolib sbe 3sspie YL ‘"UOTIOIE

-qns 3xau uy pauteldxs aq TITa (1*s*A}N *2°T ’'3FusuTnIdax a8yl

*suoT3Enba 20uUDISFITP U0 PISeq ST sysdteuy uorbhal
‘+1eaA sy3z butanp 3UPISUCD uTewaxl O3 PIWNSSE ST z
((efs’'K)z-) dxa (e'stAIN = (T+E/S'T + AIN

sy

Xg uaath @21e {1 + K aead jo puyuuth
—2q auy3z 1B I0) A Jeak Jo PU3 IY3 IT SIOATAINS JO Iaqumil YL
HH sayeak 3TuUn) (ets*k)2
ST 3uaIDT3Is00 f3t{eliow Telol 3UlL
{(ysT3z ©OOT f3Tum) (e’s’A)N
st v dnoibabe ﬁcw s

setoads 3jo ‘K 1esak jo butuuibaq aY3 3B SICATAINS IO Jaqunu 8yl

IUbres Jaqunu puU® SIOATAIAS JO ISqunN T1°¥

o1 " =t ‘I = @ dnoib 2b% Jo xspul:q’e
1 =9 j9a{J JO X9puUT 3
S A - saroeds JO Xa3putv 1§

£

aeaf jo xaputl &

]

ster ‘ggel 'TO6T
’ pasn aIe S5DTPUT HUTMOTTIOF Ul
sgoy] uy suaddey eyl bButyzfasa’ ysnoayy o9s o3 JayrwTapol
paouatiadxs ue 103 21qissod sT 31 ueTINDS STY3 UO paseq pue
pajuasaid aie STsATPUY uotbaq jo suoiienba {1V + ., STSATeUY

uoTha, 3JO UOTIRIUSSAI] PIIBIFJUBDUCD ® SuTR3IUOD UOT3ID8s STYUL

Sov1 putueq 1epou 8yl b



- 22 -

= am v =

-aAIND UOTIOSIAS Jean "'y anbrg

st 0GT

(»'s)10T

- -}

{e's‘a’'A}T3ASD \

(2961 * T "3 1wpdog ses '[6pom 8TQ} JO TOTOURIGIP ® 204)
(e's?K)og1
98601

{efs*XyogI-(B?5'A)611
{e1bot

(¢" ¥ ainb1y 295)

: {e’s’X)ogT
- * - wmm.oHnAm.m~>.omquﬁm\mvhoquw mxw+mu =(e’'s’3’'L}7135D

kg usarb sT

paute3al sT YsTF 843 w.noum

* 191 sT yabual Byl
. a7 *AAIND UCTIDITIS IYL

{1°T = @buel uUOT3IDA{dS) IULISUOCD B 3 O3 PIUNSSE ST

(s*a’f)og1

GERS T

"a*7 ‘abuea uocr3ioceTds UL

*s sotoads jo 1030B3J UCT3IDBTIS PYI ST DIVITIS puw

+ X yeak Ul & 39913 AQ pasn 9zTs YSaW Y3 ST (2 A)HSIW 9Iaym
(mo :067 JO 3IFURn ‘um :ysem JO ITUN)
{s)owd1as «{2'4) HsaW = (s5'2’X)051

Aq pauTwiIszap ST @ 3223 JO

ieab oyz HUTASIUS uIym ‘adedsd YsSTIJ JYI JO % OF UYITUM I' UYSTI
ay3 3o y3zbual a8yl “-YsIF Y3 jJo ‘abe ayz jJo OS[E sSNYI puw
'y3buat ayy uo spuadsp suoilizcdoad sTYL ..mm:muE ay3 uybnoiuys
adeoss o3 pewnsse sT Ieab ayl buiasijusd USTF ay3 3o uotyIxodoad
~gTmeI3 pasn Asyl JT Se psieail IV SIVVTIF yacd

urelaads v

UOT3008195 YSoW Py

s saioeds ud 103083 coﬂuﬁvsoo ayz st (S5)3NOD sxayum

{63 37un) ¢ (2'8119T -+ {5)aNoD = (®'s)M

g peautw
-1a38p ST 3ubtos Apog -sielsweawd Yimoab KLyjuejelraad uos =yl
aIw ()0l PUw (9)IIEX ‘s eeyoods jo QiRusl oTiciduiew eqy 87 (@)@ eIouA
- [wat3zTun)
- [Heesroa-grover (s)ezmn- waxm-munmvma =(e*5) 10T

uotzenbs yimoibh Kjjueiezasg uon 3yl &g uaaTh ST yst3 s soroads
pIo saeak © ue JO ysbua sbeisar ayz pue ‘Iesi 03 IwIL woly
Jue3sSUOD ulTWal O3 pounsse 2Iv yjsocib yzbus1 puew IUbrem Lpog

{Emoig £ v

*(Z°¥ uoTicesque uy penywidxe #7 0Ty Op O3 mog ) “AISH B3I &q ussoyd>
aq ued aniea sdiy aT1qiIssod yoea jo A3Trrqeqoad ayz osie pue
‘oS saysts 8y JT Iasn ayy Ag patiroads aq UBD 9XE3. O3 PIMOTIR
St SE3 SenTBA YoTyM ‘SONTeA 3JUIISIITD UDY JSOW 3B ayey Ued
S3 ToPOw STY3 uj .u0umuwcwm Isqunu wopuel B JO pre Ag umeap

3I® Sg3 JO Saniea [enjoe ayl “wIay OI3Seydo3s v ST 593 2I3UM

(s‘A)ass/(S)I¥SITIVHE + T
Ts}xvwoN

SH3 « =(1's*AIN

:£q pauTjiop ST ‘1PpOW OTISEYDO3S HYl ‘Tapow I2yao |yl
“onoqe uaatbh {1's’'A)MN 103 uotTssaadxs 8yy Ag paurTisp ST

*10pOW DTISTUTWISISD 243 ‘ST2POW SATIPUISITE OM3 - BYI JO 3UQ



- 23 -

*q abe jo poo MOW pGoO3 se v dnoib

2be s satoads FO IUSTIDIFIIOD X3TTTqR3Tns ayy aq (e’s’qliins 391
"aq ystJ 2y3 uo ainssaad

votyepaad 2y TITA ISTTIPWS 2yl ’'pooj I3ylzo JO Ssewolq 30
saxapuy A3TTIQE3ENS JO S9nTea IoybTy oyl -1ssn syl Aq PITITD
-ads aq IS pPOOJ IaY3I0 JO SSEWOT ayj se [[am se ‘3Indut se
uaaTh aq 3snuw poo 103 POOF S ,Po03 IIYI0, IO A3T1IGE3ITNS 24Ul

*dnoxh =be suo ATuo pur By T 3ybtem hﬁmn.uo «SPToads, Luo0

UT 3ISTSLOD POOJ aASU3I0 “PIiusaurl :wmn sey pooj Ioyizo juawiyaed
-woa ayz asodand umnu I03 pue ‘38 UEBD pod Iyl mew buTtyly
-3WOS 3¢ S 3I2Y3) SDIPIS SIWOI3Q Aaad yst3y uayi II * (Yyamoab
Jue3suod 3O uoT3dunsse ay3 jo asusnbossucd e ST YOTym) poaau
31 pooj ay3y s3oeb shemT® POD 2u3 [IPpow JY3 ul ~SITIUBZSTSUOD
—U PTOAP O3 TPPoW aYy3l UT P2Impoi3ut Jusuzlpdwuod 1eTdTiylie
Jeymauos © ST ,P003J ISUIO. LPOOJ 2dY3jo, 3Ied 03 A31unyaoddo

ay3 aary OST® pod ay3 butiiay pue adyeyd ‘pod O3 uOTITppE UL

"uoT31Oa1eS Po03 S3IT UT ST POD 3yl IeinaT3aed Moy I0J ainseaul
? ST (ucTaIngTIIISTIP TEWIOU U7 N&m 03 SPURdsSaII0D YITUM) HYAS

.UOU jo 2ousiajead 3zI§ "Ly 3inbry

J3gas

mam.muz »
COI i

(e*s+q)aazis ¥

(L-v sinbra @9s) {q'TIm 3uybtas jo poo 103 pooj s®
{e's)m ae1s 3o Asad jo ,AITITARIINS pooj, jo ainseaw B S¢ Pasn ST

HYAS

-ldxs =(v’s5'q)d32IS
. 3 _ (2 TR
: Nn auds nn.auze:w ) usyL
“pod jJO oT3el qybyom Aexd/ao3epsad
(unuizdo 2ul) paxzazsad aul 30 myztaebo] oyl aq J3¥ds IV
«pauzzouod sy Kaad ysi3F sSe Iej se

Razd 30 3ubtem
pod 2Yy3 3° Iybiam

013®I 9y3 3O UOIIDUNI E

aq O3 p2unsse St upI3o9Ias pPoC3 supT3eoT1dde quasaxd ayy ul
+(fL6T} ‘uTsin PUE USSIIPUY

JO 3BY3l PDUSSEd uY ST UOTIDBIS poo3 s,po2 FC [RpPowW 33Ul

Totaoo1as pooj §,P0D [2 4

1=p I=5
{e’'s’a’ A)NunrLid w Nu {a’'A)Mn1dy
&, <
mmEouo£m=£u~a ummh:ﬂhuw:mﬂmw:uﬁouu msuumam o3 wIn3al Te3jol

) s3ayIeu
2y3 03 4sTy 3O A1ddns 3O Jjuapuadaput .muﬂum pPaxXTy © ST Hd
(-xx°G:yd Jo ITUM
+p gnoib abe s se1dads usTl JO aot1ad by 243l ST ¥4 23I9UM

, o001 - (B’'S}dd .Am~m.w.huoamH>uAm.m.w.»uzmb@mm
sT preTf 3EY3 WOIF UINISI BUJ puy

(seuuo3 :3Tun) (ersip - (e?S'8'K) D= (v/8 '8 A)QTHIA
st @ 32013 Aq

A 1vak ur 3ubneo e duoib abe s satoads Jo jybram Ul pI=2TA 8Ul

Uo3eD JO S1ES WOIj Iwodul pue ybTam Ut y23ed m.i
TI=5
o1 = (s'a'k)Did HHW
¢

‘sniyl S gatoads jsutebe

payoeaTp ST UsTum 33 30 woT3oeay Y3 SSUTWISISP (s’a'K)DA8
- Jue3SUCD ® ¢ NoD3

-g¢ sa1oads asutebe @ 3IITF 3JO =huﬂ>ﬁuuouﬂﬂ=unm.m~hvuwm

-4 aealk ut & IILTI Kq pasn muwc: 310332 3O I2qUnU = (97Ah)aa aiaum
~Noo3 - (e’sfa*A)T3SO .(srKyaalsre’Kora={{e’s'a’Ard
Aq uanThb ST

5 jan73] AQ pasned ® dnoab abe 's satoads uo AjTiRlacy buTysta

T3tlezaoul BUTysTg ST b



-24 -

) *sIElA 11
ut sdnoab ape TTe satoods 1P I0J JUBISUOD uyewax O3 PIUNSSE ST
TH -4 -2 = 1H

(o35 ssai3s ‘butumeds ‘saseasp ‘obe pro) AjrTeizow TeiAnNIeU IBY3QH

A3TIP3I0W TeInjed ASUIO0  6°F

squP3SUOD B ST ,SSRWOT €303, 23aum
laP I=%
(ers)Mle’s AN NHN —(ssewotq TE303) = (1'¥'4IN

] €
guoo% I8y30, IO SSPWOTQ 8yl 23BIN2I{ED D

1@ pue D uasm3egq jutod BIND uE mcﬂuwwmcﬂ Ag ‘peTiTPROU
ST ainpanoid aal3ela3ll dY3 USSOYD ST @aoqe om3 sTsayjoddy JI

: (ogeT *ozaeds) JuUR}sUOD
SUTRWAI YSIJ 3O ssewoTq snid ,poo3j 13y3o0, IO SSPWOTQ 8yl g
{6161 ‘UcSRISTH pue uosebiay)
JUE3SUOD SUTEWSI ,Pooj IaYlo, 3JO ssewoiq YL T
ta1e osayyl
*ASTOYD s,Ia35N OY3
Jo .po03 I8Y3jo, 3Inoge 5T5843odiy 2aT3eural (e om3 ale 2IIYL

SSINIJd

) . : Iz {:=§
*g 0308 usy HOOD.OANﬁAm.m.huvHoNznAqm.hgkwcmzuJ/ 31 3
(paoqe uU2ATH eTNUICT 2y3 Aq) 30:N£ mwmazuAmu g

(q*X)7I¥AY  93eIN2IE] :d

.m-m.hvm a3eTudIe) -

aUu
Mo Py

{e’'s?’K)zK uo ssanb TeET3T3UT U®R DATD Y

1SMOTT0F SB SsyIom saxnpadoxd sTYL

. *ZW @3eTnd

—-1es 03 paxtnbar ST N Pug ‘N S32(NOTRD O3 PIITNLII ST ZW SE
'ssa50id dATIRIBRT U AQ opbw Bq O3 SPY ZW JO UOTIB[NIOTED IulL

. 3= (e’sim(e’s’'KIN
{e’sq/X)ools-{q)aoo (g’ T* &N WW T = —(efs*hizy
[+1]

Sawr~a usyy A3TTEIaow uoiiepsad aug

‘(e’'sim
y3Tm burpPIATp Kgq paujeiqo ST poO? Aq pa2inoasp laqunu 3yl pue

(e’s’q’K)o01g - (Q)Gooa (9 T AIN N

sawooeq snyy e abe s Lsad jo (sauuoly uT) uorzdunsuo> [e3c3l IYL

{qrkyi1vav ,
(e's'qiaIns{e s &N

= (e’s'q’'kID0LS

Kkq usatb st poo donoab-q jo
yoewo3s =2y3 uT e abe s £9ad o JUIIUOD YIewols aAT3jeTaI ayL
sgi9jswesed JUE3ISUOD IR (JOOJW PUR JH 3I3uUm

’ - =
QOOmzﬁn TiM «dH {4)1ao00d

Aq uvaatbh s1 pod q dnoib abe jo votadunsuoo pooj ATIeak Byl
-£3T7TITGe3TNS 5,31 Ag pa3jubiasm pooj JO SSEWOIQ Y3 27T
‘RIS
:m.m.nZHamEJ::m.m.amNMu (q’ &)y 1Ivay
. psut3jep ST

X zeak uT po> PIO 53’k q I03 POOF JO SSEWOTH ,BTqERITEAR., ayy

SST3T{P340W UOTI®podd 8 ¥

s(r'pror)iIns "°cc ‘(T'vfZ)IIhs ‘(TP TILINS ‘dVAS 'JIULIZIS

siazswered z1 auly Aq pa3eaauab aie s,LINS 3yl fsnyL
® IS

o't = (e’'s’q)ilins NllN
h

3wy enotyey 31 0T S (T'PQllins 2I3um

p t
Av..n.ﬁmmNHm.N N
(e’s'q)d3z1s = (e’'s'q)LIns

(tt*vrarrrns-1»

:kq pa3eINOTED 9Ie SIVITLTIFA0D AITTTHeITHS buTturtew
-1 9y3 pue Jasn ay3l £q wvﬂMAwmmm agq 03 sey {(1°vq)1Ins
(p=s:x5pul sartoads a3

uoath sapy) ,pPoOOF I5Y30, JO AITTIgeITNS 8yl sT (T'¥'qIiINs usyil



- 25 -

*IUOTE S2nuTjuos ued uouﬂummEOU Mﬂp pue aweb
|yl Mo.uso sT wmhMH& sTU3 ‘pavurni ST 392T7J © 9582 Ul .uwwau =4
um Aucuose a1qeideaooe ue JoJ ITWIT I89MO0T @Yyl ST JOOYNIW aiaum
£ & pue JOOUNIW > (a*4L}anov )
Aq paUTISp ST UTNI 103 IJITATT IUL
soueb ay3l suTm Ieak 3set
‘ay3a uT 3Tioad pajeTNUNODE 153ybTy aYy3 urejqo oym Iaield sy3 pue

ZE6T=F
(2*F)L1d08d HW = (a’'k)do0¥
X

sT1 (392 35ITy ouj ST ZRET oS82 UTJ 3Tjolad pajenendoe ays

986 1=T
(z-o(T-T66TI-T) (¥ TIANI Mumw -

1584
(2 Te6T)LS0D-(3* T66TINMALIY = (®'166T)L1IJ0dd

sT aT301d 2y3 1661 ‘Aes ‘aeai 3sey 03
(arX)axsoo-{(a'AynLza = (&' L) 11d08d

s7 ek 3ey3l I03 ITIoxd Syl zeak sweb 3ser ay3z 3ou st K JI

3T3cad L0 4

{2*X)ANT Z'O+
p-A=1
_.rmazH SUT=R) m.o+3+,m.o.._ ANI T+ 15033 (aA)raz
umﬂm.hwamoo
s3e o 38977 JO K 18K uTl s3s00 1303 'ATTERUId
(z 07" % 2anbta sss) (5+174 31+1)
Jead JuBW]ISIAUT BY3l ST T Iasym
{270 (T=-K)-T) FLNI-(3'A)ANI

sawcoaq shy3l £ Ieak Ul 3IsaIajul-

s1eaf JusW3ISIAUT Byl 5T £ sIaysm
' (8*K)ANI*Z*C = JuswWTEe3sUuT

aavy oM Jval 3se] @Y3 UPyy 1STTIES sSI1ead 205 ‘shul

*pred aq o3 sey 3gsp buturtewsa ye303

8yl (33ae3ys ayy Iayje sieakX OT) zeak 3sef 8yy ur Igap ® sutew
-21 =1ay3 3I "ueOT 2U3 oeq Aevd 03 s2zeak AT SIYE] 3T SNUYL
TdLNY ©3 s3junouwe

3E£2I93UT JO S3EBI Syl PUP URDT TPRTITUT wﬁm 10 & 07 S33NITISUOD
YyoTyM JO SIUSWIelsUT haummm.mzu SuROl UO paseq 3AB SJUBWISIAUL

s3gap beTulPwRd PU¥® SIFSIDIUL SIURWIRISUT -rotty 2anbhig

P42 42 THT (42 4

. (24 T)ANT
“3qep Sutuyewsy [ |
IdeuTRISUl §

Isagajul

- (330332132 puF TEAaA Jo UOTIOUNF © SE SIUIRSIAUY 10T ¥ BInbrg

99 5§ g £8  Z§-
|||||| -—-H---f -~ + 1uvisa
0=ANI 4
0=ART 4 EEE
(2 CE) ANT
s ud3
[Ch 1
aag SRIAR
(= L8)ANT
CRRSELN |

{1°01"% &anbtg &ss) *3TUNn
3310332 [ue 03 mcﬂmcommwnuou sTa2559a #Mau JO 8o71d ayy ST ¥JI3
A o.pmmammunm.mumww xew ydi = (9’'K)143 azaym

Asx

m o.ﬂ Hm.ﬂvammw xew- (3¢ A) 1a3 *xns = (8’ K)ANI
Aq Uwcﬂﬁnwumu aie mucoﬁummbcﬂ.onh "S1P558A MBU UT PIISIAUT
uaaq SeU 2JaY3l 3IBYI SUPIW STY3 3IISTJ ¥ I0F JYVILSI Spoasdx® Jid 31
szesX xd s3Tun 3310338 JYYISI IO 3ACIIS uR YITM UST3 UBRD wnu
-TXPW 3® YOTyMm 33313 ' SPY 1aAeTd yces osuweb ayjy burjaels uaypm

* ([sIeTmexy O ‘Aes ‘70 amwed BuTYsiys
Id <6*8) 3x033° 30 3Tun Id BUTYST3 JO 3sS0OD ¥yl sT LSODI axayms
{ra~p :3TUn) Isgod (e’k)ay

sawo23aq & 33973 IO A zeak ur Butysty Jo 3502 Bys3
snyl “tepow jussaid ayj ul Idjswered JUP3ISUOD B ST 3103F2 JO

atun Id (232 aosurudjuIEw ‘TTO ‘satieles) BuiystI Jo 3502 Byl

S31S2J103UT pUP SIUIWISIAUT *$3809 o7k



- 726 -

g (I)HI0LS . z 1 ..m..-_.. o )
' ~ I W

7o

AOC.IuDBum
() HIUS=h »o

(3)Hrals=T
«trvﬂwn..:nam:.a&m.« a0
(mous=¥ ! -
ﬁ (pas=% | 0
B ettt 117+ T3 2 AL L T+0av ¥ 0¥

+gaT A JUaIBIITP 9 9%¥} Ued SHE

mo1aq s1dmexs ayj Ul TBANTTA juazajJTp 0T 8%®W3 80T 3¥ Ued a3
. fr)av - (wryav = {(1)ED0Is = sgd} a0

1 ﬁo.wu.ﬂn.ﬁhu.mwm ayl ey Sdd I03199) U..ﬂ#mﬂchDOPm a3 alalyn

{8 &)gss/(B}lVSATVE + 1
Sa38 &5 Tvion

= (V'8N apom owy ur

g ‘mIs) OTAEWLO03E BU3 JO SONTSA 2TqTEE0d “(T)HOIS * 22l - ¢11 saeyemured

I SAREREAS L) S (mo12q mw:._”ddmkmv 1apon oﬁmﬂ.ﬂﬁumu\xuoum 21%

-5eyo03E 8yl I0J woygolny f31iTqegoad peieTammody ~{F)AV ¢ 211 - ¢0T1 saajemexed
a1t reetgi1=e Fuliray Jo laqunu [FTITUI “(5*{fgEbT)K * 20T- &6 Senies TeT3Tul

RS ERRREEL) C3)

S RRRRLEAS €

soed Jo sequmu [eT3TUL *(E2'2g6T)N ¢ 26 - &6 seniEA T9T3 UL
poo o zaqumu [RTIYEL C(E'T'ZEEL)N ¢ 29 - €L EETIA 1eT3TUI

I CARA AR G ] susazay Iog actad Am.mvmm szl - §9 gIrajawezed

) SRR AFAN S
sorive-teit= @

“3Tm
3I0J3e auo O3 FuTpuodsaLIod @T3883A 10T aoTad jusmisIAU] *HJF *
(urnz jo 3TEIT) $IJord pIIRTREMOOE atgeaoll® WnETUTH "dIOVHIN @
f32a7J Yoea 03 A[qRITEA® s3Tum 3I0JJ@ Jo Iaqumu TeF3ITUL *INVISA 3
, *388J23UT JO 93%H "IINI °
.3 7um 32038 AUO YiTa BUTYSIJ JO 160D °IS0DE ¢

Toaum.u uot3caias udwmv

aoTe(d 103 aotad By {e‘gud * 29 - (¢ mxsysmwered
poo zoj a0t1Id BN .ﬁm.SE A4 a1ajeweled

zh zajomerwd
it aejewerud
of xajemexed
6¢ a9yewered

g¢ xajawered

.dpaz Sutirsy pue =soTe(d ‘POl 203 Amwofﬁmm i Lg o~ G saalaweIvd

¢=v
(=*s)m ﬁm.m.hvz N = mm.hvmmm al1aym
01
(s*£)gss/(B)LVSITVH + 1
(B)XVHOR
sxatemerwd uﬁ.uEpEuwn\xu.o“«m ay3} aIw i - 62 51373 aWeIR]

T

~deax Furtazay puw soTeld tpoo 107 (8)LVS4TVH ¢ ¢ - 2¢ 512} awered

~dpaz Futizay pue 51w 'Pod I0j nmvx..ﬂoz 1 1¢ - 62 grayaweied

nmm.uvwm.m aaIl :mv r17800 A} T[E3I0W [EINGEU d.ﬁé‘..mwm. T ¢

yz da8joweted

grgrrm e ((ve)aon-(e)dN00 = (®'E)A
({((3)00-6 "0+e) (9)uami-)3xe - 1)-(2)8T = (v's}am

s+ niejawered ypmold ayy erw 1z - 91 s8I eTRIRI

«dgax Sutazey pue #oTeld ‘poo a03 nmvmzco 1 1z = G2 saaqeusIed
"(s)oL * V2 - 22 8197 ewered
{(s)g1 1+ 12 g1 819%aWRIRd
+dpex Futazey pue edfeld ‘pod I0J (s)uzEN * 81 - 91 PEELE 5e

«daaz FuTaIsy pU® asterd fpoo I9J

edgar Surziey pue 20ferd ‘poo 10

| oWt on® faxe o (ererapuLss
1 poD JO BIAG
—omexed uOT}DAT[4B POC) BUY I ¢1 pue p1 BIILITEIEB] THYAS f ST zajouwexed
JFEds V1 zuyemered
n.ﬁomr&ﬁ?.ﬂv} aoods = (®)@od poo Jo BIBYEW
—paed uoTjdEMBUOD POOJ 8} ATE ¢1 pue g1 eJ13}dwWesed CABOAE * T xagsmexred
“QOOMH ¢ 21 T@3rewmesed
prttrrteil- B
gafe poo I0j ?.ﬁ.mvp_ubm 10 (poes zayje‘e)LIns t 11-T ¢33 euered
cgsEmoTq 1€30} ¥y} 8T zajemexed -1 Jo enyea SUL fqupjsUOD UTEd
-31 O} PIUNESE ET muoou 12430 + UYBTJ) BEEUOIQ e300} 9Ud JI
+,po0J 18Ylo, JO SHEEOTY U3 BT zojewered 8TYl Jo enleA Y3
JUeR3BUCD UTERAI O3 Daumsse BT .PO0) 15Y30, Jo seemoTq Yy I f1 223 amexed
s axw sxajoweaed Byl
egaqumu 6,371 £

peTITIuUBDUT 8q 3ETm Ieamered ayy UPDIDS BU3 BTA sanTea Iagsueled

ayy butbHueyd usum PuUB .uwnﬁsc, e uaath ST zajeuezed ydez

«N ‘sJIoQuUnu }DORS JO INTeA TBT3ITUT

ayy IO SINTeA gaqeueled butbueys 103 uotado ue sUTEIUCD SOVI

Siosomeded JO ASAIRS 71 ¢
*seTpn3s UOTITl

-NWTs J0J @IYEITRS SOVI Syeu 03 apew Azewyad sT sueb ay3l but
—anuijucy I03 uot3do 3L "ISOT 4B potied sieal ual putobaiol
woly S3UaW3ISIAUT TTE pue 3130ad OIRZT UITA gaaess burdadyyooq
243 3Ing rpotaad sIead usl putobaI0] PYI WOIF 3IFST $YD03S

aya Yyatm 33Eys TITA ourebh mapu Kisad -ystm Kayz se spotaad
s1esk usy AuPw SE IQJ SNUTIUCD ues Kayz juem siafe1d a4yl

11 ‘I8ARMDH  "TIBAO st aweb 3yl Jummmmﬁm.m.amz gIeakl U331 UIUM




- 27 -

In Appendix B a iist of the parameters, as shown on the video screen is'riven,
This liet is considered more suitable as en aid to memory when changing

parameters.

5. AN EXAMPLE OF A RUN WITE LACS IN THE FAST MODE.

Several optiona were not demonstrated in the "beginners mode"” in Séction 3.
These options are available also in the slow mode. They ‘have been removed
from the beginners mode, because beginners might easily get confused.
The utilization of these options {e.g. the option tao change parameters}’
requiree a certain knowledge in the thecry of Legion Analysis.
In beginners mode the following options are chosen by LAGS :

1. The biomass of "other food" is a constant parameter.

2. Deterministic stock/recruitment model.

3. All parameters have the default value (cf. App. B.).

4, Slow mode.
If you do not choose the beginners mode, LAGS will ask you the follewing
introductory questions 1 )

.

¢ you run this progrsm for the first time 7 (yes=1, nomRETURN) [RETORN) w

bo you want total biomass of the ecosyster to remain congtant give in .
If you want "other ,ood" to remein constant ?nput HER | @ gy put 0
po

you want stochastic stock/recruitment 1 (yee=1, nosreturn) (1

Which version do you prefer 7 (slows0, fast=1, very fastas2) []]

Po r‘ou want to change parameters (yesal,noaRETURN) m

Give the number of the parameter you want to change
If you do not want more changes : RETUKNM [RETURN)

NOTE: In this run the following optione are chosen 1

pBge

Total biomass of the ecosyetem is assumed to remain conetant.
There {is a stochastic =tock/recruitment relationship.
The fast mode is choaen.
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1f you only wunt a display of the parameters, anewer m to the firet quesstion and to the next one.

Thus in this cass we get a listning of the parameters on the acreent
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NOTE

- 29 - |

As the fast mode is very much like the slow mode there is little wreason

in demonstrating all the details and we jump forward to the last year, 1991,

and demonstrate how to display courses from the large menu. As an example

it is shown how to display information about spawning stock biomass and

recruitment (recall that the option stochastic stock/recruitment was chosen).

To aid ﬁemory concerning the contents of the menu lists Appendix C should
be consulted.

/" Give -course no. on lLarge meny

Year clasg strength {(number gf 1 year old fishy

and spawning stock biomass ear and older fisn} on 1. January. |

year [+ laice Herring |
Yr. cle 5,5.8. ¥Yr. cl. S.5.B. ¥r. cl., 5.5.B, L

1982 10000 59922 200000 BLB7 L saugen 6948

1983 5285 &T1462 2548144 P04 7ouise 704y

1584 1141319 797406 173359 116185 3BARLY 101357

1985 22299 75484 251000 L3LTEE 6331948 108247

1984 5701 79455 492220 387612 14702937 93510

1987 12565 101259 477118 329546 1193145 IpLb3y

1988 46190 81865 468302 3g1803 1150827 319515

1989 5524 73944 460028 2T89LS  1(Q8%es2 2540113

1990 6573 114924 2246054 262280 B1BR372Z FEREY )

1991 12294 955%93 L4756 2ABTSL 34%4b59 174721

Give ctourse no. on large menu E

L Give graph no.

‘ J/
spawning stock biomass (age 3 and glder) and recrujtment {nymber ¢t T=-years) \
of Ceod « Mmin. biomass = 4073 min. recruitment = 5289

01 max, biomass ; 54677 max. recruitment = 46190
1
I
I
I
1
I
I
I
I e et L
1
1 R
1
I b1
1 $ § § S8 1
1 s 34 R 5 § SR
I R .
oI R R
=w~=l==]=w]--]--I-=]==1-=1--1
B2 83 84 85 86 87 88 8% 90 ¢
\Give graph no. @ )
,’—s i tock bienmass (age 3 and glder) and : (number of 1
pawning stoc om&ss (age and older) and recrujtment (number q -years)
ot Pt e o T IRt ionass = 0 8197 min. recruitment = 173359 ’
01 max, biomass = TICE max. recruitment = 2548744
iy
1
I
I
1 !
1 :
1 :
L T TR T i
1 !
1
I
1 i
1 \
Is 8§ 5 § § & & & § § T
1 R R R R R
O1IR R R
wnlulem[wmwr o= [ma]=a]~=]==]
82 83 84 B85 86 87 B8 B9 90 91

Give graph no.
\ A




(/; awning Stock biomass (age 3 and glder) and recruitment (number of T=years)
ot Herring « min. biomass = 2926 min. recruitment =  $H33L0
01 max. biomass = 4556 gax. recruitment = 3734872
R
i
R |
|
!
 [=~e=ememmeemecmemeam———m=————e !
R |
s 5§ i
s s s 8
s 8 |
R 5 i
R R R
IR R

R
mafme-sl-=I==]==[-=f==1--]-=]
82 B3 B4 85 B6 87 BY 8% Su 91

Give graph no.

\ Give course no. on larye menu JRETURN

GAME IS FINISHED
Fleget 1 FL
Accum. profig ”469 i5§3§
Loans -not psid 0 0_
Ac, prof.-loan 71469 L2537 |
I
! FLEET HO 1 WON THE GAME !
,——— mcmmmm——nl ‘
Give course no. on ‘large meny
0o you want to continue ? (yes=1, no=0}
Which versian de you prefer 7 (ylow=Q, fastsl, very fast=2)’ @

NOTE : When terminaring the game for a ten years period, there is an option
for continuation in the next decade, i.e. 1992 - 20001. The players may
continue for as many decades as they want, but due to limited capacity of

the computer only results for the current decadé is kept and available for _
display. The stock numbers in 1992 will be those at the end of 1991.

In this example the option for continuation is chosen, and as can be seen, the
mode has been shiftet from the fast mode to the very fast mode. The continua-

tion will be dealt with in next aecfion.

6. AN EXAMPLE OF A RUN WITH LAGS IN THE VERY FAST MODE.

This example continues the example of Section 5. Thus we start in year 1992
with the stock left at the end of 1991.

In the very fast mode the decisions for the first year applies to all ten year,
and can not be changed during the decade. In the present case it will be the
decisicns taken in year 1991, which apply . to the years 1992 - 2001.

In cage we started in 1982 we.would have to give the decisions as input (in
exactly the same manner as for the fast mode).

In this case where total biomass is assumed to remain constant the output

during the execution of the decade calulations will be :
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Ut you want the small or the large menu 7 (small=1, |arge

i

course ric, on larye menu

Live

kcive graph fo. @
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/" Give graph no. m Ty

il;ch {tons) and total bigmass (éon J ot Herring
binmas; is the nverage biomass ng a year)
7re4sa
B ]
B
B
432234 [mmmmmcemecememscce e
H
c. . B
4 4
t B
[ 2 c -]
92009 Tt ¢
meew]anl=alnalna]==lau=luwm]==]
92 93 G4 95 96 97 98 99 0 1

kﬁivo grlph,nn. _ .)

lder) and recruitment (number gt 1-y=ars) )
%s% min. recruitment = 6238

n. bioaass =
max. recruitment = 51793

/ snuning stock bio?ns {age 3 and 3
‘ -ax.RhioMn = &

j¢]
ROR N
5
0 IeSmmmemmmenmmecmmea e
s

s s H
s s 5 s

R ROR
R R
S-le-l-=f-=l-=]-=]r=l==l==]--1
92 93 94 95 54 97 ¥B §9 ( 9

\_G1ve graph no. [{1] S

— .
Sgawning stock biomadss (age 3 and glder?} and recruiiment (number ot 1-years)
of Plaice - min. biomass = ;103 min, recruitment = 4.%4092

01 nax. bi:mnsl s 374986 max. recruitment = 1785703
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S
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5
1 § 5
I SR S
IR R R R R R SR
o1 S I I==1 § I
92 93 9# 9; vé ; 98 99 0 1

(" syawning stock b1
omlu tage 3 and glder) and recrujtment (numb -
[f Herr ? ain, Liocmags = gsu? min, recruztnegt -nu98§55§f ' ""”\

01 mau.nbvomus = 1084 max. recruitment = 9403419
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Give graph no. JRETURN

\uive tourse no. on large menu J/
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Table 7.1. Prodation mortalities corresponding to Piguro 7.1.B. {no fishery,

Piaice

othor food = 300 000, othor food ccnotant).
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Table 7.2, Percentago of fiah dead dus to predation, correeponding 7

to Figure 7.1.B. (no fishery, other food = 300 000, other food constant).
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Table 7.3. Pishing mortality ao a funotion of directivity (BYC) and mesh

oise (for s oingle flest).
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Figure 7.2. Assessing the effect of mesh change for cod-
on all three species.
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APPENDIX B.

List of parameters as displayed on the video screen.
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APPERDIX C.

MENU LISTS (to be used when running the fast mode)
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