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Preparation of this document

FAO-ICLARM™ Stock Assessment Tools (FiSAT) is the software that
resulted from the merging of LFSA (Length-based Fish Stock
Assessment) developed by FAO and the ELEFAN (Electronic Length
Frequency Analysis) package developed at ICLARM* (International
Center for Living Aquatic Resources Management), and the addition of
some routines found useful for the analysis of length frequencies.

The MS DOS version of FiISAT was converted to a Windows compatible
version, hereafter referred to as FiSAT Il. This work was carried out
between 2000 and 2002 through the European Union support project,
Fisheries Information and Analysis System (FIAS).

Development of the FISAT Il software was carried out by Felimon
Gayanilo. The new software was thoroughly tested during an FAO
working group meeting at Cidade da Praia, Cape Verde, in August 2003,
under the leadership of Ana Maria Caramelo and Merete Tandstad, from
the FAO Fisheries Department, producing a detailed report of the major
errors then detected in the software.

The errors and bugs in the software detected during the workshop, as
well as those that were discovered during the later testing phase were
corrected by Pedro de Barros, Professor at the University of Algarve.

This User's Guide is an update of the previous version (Gayanilo, Sparre
and Pauly, 1996). In addition to the printed document, a compact disk is
provided with the software.
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ABSTRACT

FiSAT Il is a program package consisting of methodologies for
use with computers, enabling users to formulate some
management options for fisheries, especially in data-sparse,
tropical contexts.

The FiSAT Il was developed for computers running on Microsoft
Windows operating systems. The new version utilizes the
standard Windows graphic user interface.

FiSAT Il was developed mainly for the analysis of length-
frequency data, but also enables related analyses, of size-at-
age, catch-at-age, selection and others.
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e Microsoft Windows 95/98/2000,
1 e 64MB of RAM,
Chapter 1 ° Gettlng Started + 1024 x 768 high-resolution monitor, and
e at least 5 MB free disk space in the Windows
directory and another 6 megabytes of free disk
space for the destination address.

What you will learn from this chapter

In this chapter, you will be introduced to terminologies
used in this guide, shown how to install the package, and . . .

understand the objects used in the graphic user interfaces of Installing and starting FiSAT II
FiSAT II. At the end of the chapter, you will be introduced

to the revised menus of FISAT. The CD-ROM that comes with the package contains the

setup.exe. Run the SETUP.EXE found in the root directory
of the CD-ROM. The installation wizard will require user

responses to prompts (Fig. 1.1).
About the package

) ) DO NOT use other methods for installing the package to a
FiSAT (FAO-ICLARM Stock Assessment Tools) is the hard disk. The SETUP program does not only transfer the

product that resulted from merging the LFSA (Length- files from the source to the destination disk but also
based Fish Stock Assessment) developed at FAO (Sparre, initializes other files to be used by FiSAT II.

1987) with the Compleat ELEFAN (Electronic Length

Frequency Analysis) package developed at ICLARM* The installation routine will also install sample data files

(International Center for Living Aquatic Resources that can be used and an item (icon and title) in the

Magagement) (Ggyanilo, Soriano. and Pa}l ly,_1989). All Windows Programs menu. Selecting the item activates
routines in the earlier packages are included in FiSAT II. FiSAT II

Descriptions of many models used in this package may also
be found in Pauly (1984a), Sparre and Venema (1992) and
the FiSAT reference manual (Gayanilo and Pauly, 1998).

System requirements

FiSAT II, which is distributed on a compact disk, can be
installed and made executable on many computer platforms
or computing environments that run on the Microsoft
Windows NT/2000/98/95 operating system. The minimum
system requirements are as those identified when installing
Microsoft Windows operating systems:

* WorldFish Center.



51

Input parameters None
Function None

User interface The routine will access the standard
dialog box (Fig. 3.24) for exporting a
file. A tab-delimited file will be
generated that is standard to most
commercially  available  electronic
spreadsheets and word processors.

I 1]
Savein |5 FiSATII - «®mciE-
h Data
E 3 Help

My Recent ) Templates
Documents

Desktop

My Documents

-
o
My Compater
‘ §
My Metwork, [l S0 08 B :[ Save
Flaces
h Savaastyps:  [Tab Delmited (*tab] =] Cancel

-

Fig. 3.24. Dialog box used when identifying the destination file of the data to be exported.

Remarks The sub-headers will not be exported
other than the date of sampling.
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Chapter 4. ASSESS menu

What you will learn from this chapter

This chapter presents routines for analysis of the various
types of data presented in the previous chapter. However,
these are presented in a summarized form, and we remind
FiSAT users to read the FiSAT reference manual (Gayanilo
and Pauly, 1998), and other documents explaining the
background of these routines.

The format in module description

The Assess menu is divided into two parts, (i) the routines
to estimate parameters (e.g., L., K, C, M, Z, etc.) and (ii)
the routines to predict yield or stock-related attributes given
certain fishing scenarios. In the following, the modules are
presented as given in Chapter 3, with one description
added:

Output(s) This section defines the output of the model
or methodology being described. Examples
will be provided when necessary.

Parameter estimation

The step that should immediately follow data entry and
manipulation is the estimation of population parameters.
These are required inputs to the second set of analytical
routines that deals with predictions.

Direct fit of length-frequency data

The set of routines classified under this heading are those
which estimate growth parameters directly from the length
composition of the stock, without previously translating the
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length scale into an age scale, as an alternative to the MPA
approach described below.

ELEFAN I

ELEFAN 1 is a routine that can be used to identify the
(seasonally oscillating) growth curve that "best" fits a set of
length-frequency data, using the value of R, as a criterion.
FiSAT II provides three options to the user to identify that
"best" growth curve: (1) curve fitting by eye (plotting of
the histogram or restructured data may also be accessed
from the Support Menu): (2) scan of K-values (Fig. 4.1),
and (3) response surface analysis (Fig. 4.2). The plotting
and curve fitting by eye is described in detail in the Support
Menu below.

Note that in ELEFAN I, the parameter t, is replaced by the
coordinates of a point (any point actually) through which
the curve must pass, and whose coordinates consist of SS (a
starting sample) and of SL (a starting length).

Required file Time series of length-frequency data
with constant class size.

Input parameters Option 1: Scanning of K-values

Fixed value of L., C and WP and, as an
option, a fixed starting point.

Option 2: Response surface analysis

Range of values for two parameters
(e.g., L, and K), fixed value for the two
others (e.g., C and WP), and, as an
option, a fixed starting point.

Functions In ELEFAN I, data are reconstructed to
generate "peaks" and "troughs", and the
goodness of fit index (R,,) is defined by
R, = 10ESP/ASP/10

Outputs

User interface
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where the ASP ("Available Sum of
Peaks") is computed by adding the 'best'
values of the available 'peaks' and the
ESP ("Explained Sum of Peaks") is
computed by summing all the peaks and
troughs "hit" by a growth curve of the
form,

Li=L. (1-EXP(-K(t-t,)+ S+ Si)
where

S = (CK/2m) - sin (2m(t-ts)),
Sio = (CK/2m) - sin (2n(ty-ts)), and
L, is the length at time t.

Option 1: Scanning of K-values

This plots R, values for a range of K
values (0.10 to 10) on a log-scale.

We recommend use of this plot for all
growth analyses, if only to assess how
reliable an estimate of K is.

Option 2: Response surface analysis

This outputs an 11 by 11 matrix
showing R, values and in which the 10
best values are highlighted, thus
enabling selection of the "best"
combination of growth parameters.

ELEFAN I contains three tabs. The first
tab is only to identify the length
frequency file to use. The tab, “K Scan”
(Fig. 4.1), would allow the user to view
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the behaviour of the scores given
estimates of L...

The starting point can be set to variable
or fixed starting point (see red arrow in
Fig. 4.1). If starting point is set to a
fixed value, the starting sample and
starting length can be selected from a
drop-down list.

L ELEFAN [ [C:\Program Files\FISAT IT\Data'Samplelfg]... ﬁl
Non-Parametiic Scoring of VBGF Fit Using ELEFAN |

— Enter Parameters for K-scan—
100 Vi -
T 5 00
il WP 000
il — B | ¥ Fixthe stating point —
E il 8 Stating sample: {1 =]
g A Stating lengthe [300 ~]
,E 040 |- R
T Lo 21.00
. K 7e0
040 - = o000,
0og 1 L 111l 111 W'P;. U.IIJ?
01 05 10 50 100 Slul_mmﬂt A
Growth constant K (fyear) Statinglength  3.00
Score. 0.415
L N AT L4
160 230 260 330 380
¥ Appl -
Growth performance index (&7 (
B —

POLVBGFCuve | Compue |  Pint. |  Cese |
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The scroll bar is used to change the
resolution of the trend line.The third tab
is to execute a response surface analysis
(Fig. 4.2). The starting point is a
requirement of this subroutine. Note
that the value of the L, cannot be less
than the starting length.

VL ELEFAN 1 [C:'Program Files'FiSAT IT\Data\Sample.fgl... x|

Non-Parametric Scoring of VBGF Fit Using ELEFAN |
General] K Scan Response Suface | Auomatc Seach|

P deis for Resp Suface

Erttes the lower and upper limit of any two Parametets From To

p ters. To make ap h t

entes the same vakue for lower and upper e J5H =

E‘SIMP&\! i o !
e & oo | eGSO
Statting lengthe [350 ] Sk 000 | INNEEE

Scores: ELEFAN | Method _ _ - -

2000 @ 2020 | 2040 i g -
0151 0185 0185 0,23 ) .2 )
0165 0185 251
0.185 2

Fig. 4.1. User interface of ELEFAN |, K-scan routine. The red line in the plot is the
actual score and the thick blue line is the overlaid trend line.

The behaviour of the scores may be so
erratic that assessment of the possible
solution is difficult. A trend line (see
red circle in Fig. 4.1) may be applied.

Fig. 4.2. User interface of ELEFAN |, Response surface analysis. Note the change of
colour indicating improvement on the score.

Remarks It is imperative that users of ELEFAN I
read detailed accounts of this method.
Readings Pauly (1982)
Pauly and David (1981)

Pauly and Morgan (1987)
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Conceptually, this approach is similar to ELEFAN I in that
it is designed to maximize a non-parametric scoring
function. Two options for identifying optional values of L.,
and K are available: (1) response surface analysis and (2)
scan of K-values, both of which are very similar, in display
and operations, to those of the ELEFAN I routine (see

above).

Required file

Input parameters

Functions

Time series of length-frequency data
with constant class size.

Option 1: Response surface analysis
Range of values for L. and K.
Option 2: K-scanning

Fixed value of L..

The score (S) for Shepherd’s method is
defined by:

S = (SAz + SBZ)‘/z
where s, and sg are the goodness-of-fit
scores (s;,) obtained with the origin of

the VBGF in calendar time (t,) set to 0
and 0.25, respectively. s, is defined by:

s, = 2 TN

Outputs

User interface
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where

N; = frequency for length group i,
T; =D - cos 2m (t-t)),

D = (sinm (At)/m(At)),

t =At2,

At= thax = tmins

t;=t, - (1/K)-In(1-(Ly/L.)), and

t, = (1/2m) - tan"I(sp/sp).

Option 1: This outputs an 11 by 11
matrix of S wvalues (with S«
standardized to 1) and in which the 10
best scores are highlighted, thus
enabling selection of the "best"
combination of L, and K;

Option 2: This generates a plot of S
values (with S ., standardized to 1) for
a range of K values (0.1 to 10 year!) on
a log scale, thus enabling the
identification of the best value of K for
a given value of L..

The user interface of this routine is very
similar to that in ELEFAN 1. It also
contains three tabs where the first tab is
used only to identify the file to be
analysed. The second tab (Fig. 4.3) is to
examine the S values given a fixed L.
and a fixed range of K values.
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V. Shepherd's Method 3 ! Shepherd's Method

1 111 1111 1 1 1 1111
0s 10 50 100
Growih constant K (fyear)

P T I AT RIS T T TN
230 280 330 380

Grawih performance index ()

Fig. 4.3. User interface of Shepherd’s method. The trend line indicates a K value

Fig. 4.4. Results of the response surface analysis where red (i.e. darker coloured
in the same range as that generated by ELEFAN | in Fig. 4.1.

cells) indicates improvement on the score.

The third tab (Fig. 4.4) is the response Remarks As for the ELEFAN 1 routine, this
surface analysis given a range of L., and method is best applied when L, has
K values. The main difference with been estimated using another method
ELEFAN I is that, in this approach, the (e.g., the Powell-Wetherall plot, see
starting ~ point  and  seasonality below). Note however, that this method
parameters (C and WP) are not differs from ELEFAN I in that it cannot
identified.

deal with seasonal growth oscillations.
Also, note that in this implementation,
the score function is standardized to 1,
i.e. Spax 1s made equal to unity.
Further, the parameter "t," (which is not
similar to t,), is here replaced by a
"starting point" (as for ELEFAN I, see
above), and hence the ELEFAN I output
routine can be used to display growth
curves whose parameters have been
estimated using Shepherd's method.

Readings Shepherd (1987) and Isaac (1990)



115

Virtual population analysis

Virtual population analyses (VPA) are methods which
allow the reconstruction of the population from total catch
data by age or size.

Age-structured VPA
This is the version of VPA proposed by Gulland (1965).
Required file Catch-at-age data file

Input parameters Natural mortality (M), an initial guess
of terminal fishing mortality (F), and
the time interval between age groups (in
years).

Functions The reconstruction of the population
starts by estimating the terminal
population (N;) given the inputs, from

Ny =C;- (M + Fp/Fy

where C; is the terminal catch (i.e. the
catch taken from the oldest age group).

Then, starting from N;, successive
values of F in the previous age group
are estimated, by iteratively solving

Ci=Niyp - (FyZ)) - (EXP(Z)-1)

with population sizes (N;) computed
from,

N; =Nj; - EXP(Z))

The last two equations are used
alternatively, until the population sizes
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and fishing mortality for all age groups
have been computed.

Outputs Plot of the reconstructed population and
fishing mortality for each age group.

User interface The routine (Fig. 4.36) requires catch-
at-age data and inputs of the required
parameters (in years). The second tab
(Fig. 4.37) presents the results of the
analysis. The stacked histograms
present the survivors, population lost to
natural causes and the catches. Overlaid
in the stacked histograms is the
computed F-array. The numeric results
are presented in the third tab.

__!___J\l;l‘: structured YPA... ¥ .&l

Age-Structured Yirtual Population Analysis (VPA)
Data | Graphic Results| Tabular Resuls |

Header 1
Filename: |C:\Program Files\FISAT [1\D ata\S ample.caa __]
Species name: [Sardina pichardus

Othes identifiers: IM‘ off Morocco

Unit of catch nmxm'nms Unit of age measurement: I];g

Natural mortality (M /yr): [ =&
Terminal fshing mortality [Ft Aw) | 3
Time interval between age groups finyrk | 25

Fig. 4.36. File identification and input of parameters when analysing catch-at-age
data using the age-structure VPA in FiSAT II.
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L Age-structured VPA.
‘Age-Structured Virtual Population Analysis (VPA)
Deta’ Graphic Resuls | Tabuia Resuls|

Fighing Mortadty (F; Ar)

10 60 10
|— Age groups

12 3 legend [NDTE: Click on the graph display to re-position the legend |

"‘“’/amlmlm

Fig. 4.37. VPA plot of the results. Note the option to display the legend and
position it anywhere on the graph.

Readings Gulland (1965)
Mesnil (1985)
Pauly (1984a)
Pope (1972)

Length-structured VPA

This routine modified from Jones and van Zalinge (1981)
utilizes basically the same approach as the previous routine
(age-structured VPA), but is adapted to accommodate
length frequencies.

Required file Length-frequency data file (representing
mean annual catch at length, see
below).

Input parameters L. and K. Note that L, must be at least
10% larger than the largest fish in the
file. If you need to increase L., use @' to

Functions

Outputs
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reduce K accordingly. Alternatively a
plus group may be created.

The initial step is to estimate the
terminal population (N;) given the
inputs, from

where C; is the terminal catch (i.e. the
catch taken from the largest length

class).

Then, starting from N, successive
values of F are estimated, by iteratively
solving,

C; =Npa - (F/Z) - (EXP (Z;At)-1)
where

At = (tig - 1),

and

t;=t, - (1/K) - In(1-(Ly/L.))

where population sizes (N;) are
computed from

Ni = Njia¢ - EXP (Z))

The last two equations are used
alternatively, until the population sizes
and fishing mortality for all length
groups have been computed.

An F-array representing the fishing
mortality for each length group, the
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reconstructed population (in numbers),
and the mean stock biomass by length
class.

User interface The wuser interface of this routine
contains three tabs. The first tab (Fig.
4.38) is to identify the file to use and
data transformations. Note that if data
were raised by some value, this should
be re-transformed to represent catches
(in numbers; red circle in Fig. 4.38).

L\ Length-Structured YPA...

Length-Structured Virtual Population Analysis (VPA)
Header

x|

Filename: |C:\Program Files\FISAT II\Data\S ample.lfq

Species name:  [Uipeneus moluccensis
Othet identifiers:  [RAGAY GULF 1380

=

Deta and Opions | Pacameters &.YPA Plot| Tabuiar Resuis]

— Data Selecti  Data Transh
WARNING! The catches (in numbers] )
should represent the mean otal annual (% Raw data [no transformation]
catch garkmmlmmmW
ot
n irc
" Percent of sample total
1x10" .
( B o [Use this when samples have very dissimiar
s o inchide in =)
the analysis. " Square-root of sample total
(Uze this when samples have roughly simiar
sizes)
| 21/5/1980 e
¥ 23/7/1380 ™ Apply temporal weiging 2
| 27/9/1580
vl 20/1115980
v IGEE
Compute | Save Resulls I Bt I Cloze |

Fig. 4.38. Data identification tab of the length-structured VPA routine in FiSAT II.

The required parameters, including the initial
estimate of the terminal fishing mortality
(Ft) are given in the second tab (Fig. 4.39).
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As in the age-structured VPA, the legend can
be displayed and re-positioned on the graph.

To alter the value of the terminal F
graphically, check the “Modify terminal F
from Graph” option and click on the graph to
represent the position of the terminal F. If
the mouse is pointing to a length group less
than the largest recorded length, a +Group
will be generated.

Length-Structured Virtual Population Analysis (VPA)
Header
Filename: |D.\ngan Files\FISAT [I\D ata\5 ample g .;l
Speciesname:  [Upeneus moluccensis
Other identiiers:  [RAGAY GULF 1980
Data and Options Pm&mmllmngh]
60~ 100 E"“"'fﬁ“_“’ e
g8t o0 d_"'mabt""pw'
g & a  [o0om
36l £ 60 & .
£ % J
gzm S40 - Other Parameters
k] g‘ M: I 1
il e [5139
Loo: I 21
0 00 75 a5 115 135 185 178 * :
' " Length groups ' sGroops] 2

¥ Displaplegend [ Modiy terminal F from graph

Campute Save Resuls Pt cose |

Fig. 4.39. Results of the length-structured Virtual Population Analysis (VPA).
The terminal F may be modified directly from the graph.

The numeric equivalent of the graph is
given in the third tab.
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The resulting F-array can be saved as a
Species Table that can be accessed
directly when creating Scenario Files
for the Thompson and Bell routine of
FiSAT IL

Remarks The "length-frequency" file used here
must in fact consist of total annual
catch-at-length data, in numbers. It may
be the average total catch of several
years.

Reading Pauly (1984a)

Predictions

While the previous routines of ASSESS are used to
estimate the value of certain parameters, the routines
below, which require these inputs, are meant to be used for
yield and stock predictions, and hence, to identify
appropriate management regimes.

Relative Y/R and B/R analysis: Knife-edge selection

The relative yield-per-recruit model based on the Beverton
and Holt model of 1966.

Required file None

Input parameters L /L, ratio (from 0.05 to 0.95) and M/K
ratio (from 0.10 to 9.99)

Functions

Y'/R=E-

Outputs

User interface
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Relative yield-per-recruit (Y'/R) is
computed from:

3U 302 U’
UM/K 1_ _
{ (+m)" (+2m) (1+3m)}
where
U= I1-(L /L.)
m = (1-E)/(M/K) = (K/Z)
E=F/Z

Relative biomass-per-recruit (B'/R) is
estimated from the relationship

BYR = (Y/R)/F, while

Enax> Eo.1 and Eys are estimated by
using the first derivative of this
function.

Plots of Y'/R vs E (=F/Z) and of B'/R vs
E, from which E,,, (exploitation rate
which produces maximum yield), E
(exploitation rate at which the marginal
increase of relative yield-per-recruit is
1/10™ of its value at E=0) and Egs
(value of E under which the stock has
been reduced to 50% of its unexploited
biomass) are also estimated.

FiSAT 1I automatically plots the Y’/R
isopleths diagram with M/K set to 1.00.
If the user changes the M/K value (red
circle in Fig. 4.40), a new isopleths
diagram will be plotted automatically.
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A 2D plot of the results (see a similar

J'-_'-‘r'iefd per Recruit Analyses using Knife-edge Selection.

Relative Yield Per Recruit Analyses (Knife-edge Selection) plot in Fig. 4'419 may also biploned by
clicking on the “2D Analysis” command
~ Options button.
& Y'/R plot
 B'R plot
’E ::?::;hdspley Livield per Recruit Analyses using Knife-edge Selection...
I Eloor sy
I™ Spin plot
Right-click the plot
for more ophians.
O
q| ] 1.00
\‘I:dl;oo————[)_s
E: 08
RGE 0102 Right-click the plot
for more options
- Parameters
MK: [ o0
Fig. 4.40. Y'/R isopleths diagram with M/K value set to 1.0 (see figures 4.41 and Ledoo: [ 01
4.44 for facsimile presentations of other possible options in the presentation of E: 0.8
the results). BYR - 5 01'4
The user interface also provides other
options for viewing the results. Fig. 4.41 20 Analysis | Prnt | Close |
is an example of a 3D presentation of
results for B’/R using the same M/K Fig. 4.41. 3D presentation of the B'/R plot with a floor display of the results.
value. Note that the ceiling display,
floor display and spin plot options are Remarks An example of the 2D graph is given in
applicable only when the plot is Fig. 4.44.
presented in 3D.
Readings Beverton and Holt (1966)

To manually spin the plot in all axes,
click both buttons of the mouse and drag
the plot to the desired viewing angle.

Whether the results are presented as
isopleths or in 3D, moving the mouse
over the plot identifies the numeric
values of the plot.
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Relative Y/R and B/R analysis: Using selection ogive

The relative yield-per-recruit model presented in the
following is based on the Beverton and Holt model of
1966, modified by Pauly and Soriano (1986).

Required file

Input parameters

Functions
(Y'/R), =E

Probabilities of capture data
L., Kand M

Relative yield-per-recruit (Y'/R) is
computed from

Y'/R = ZP;((Y'/R);Gi)-(Y'/R)11°Gy)
where
(Y'/R); refers to the relative yield-per-

recruit computed from the lower limit
of class i using

-UM”‘{l 3U 30U U’ }

“(+m) (+2m) (+3m)
where U and m are defined as above,

P; is the probability of capture between
L; and L;;{, while G; is defined by

Gj=II7

where

rj = (1-¢p3(1-c;.)%, and
S; = (M/K)(E/(1-E))P;.

Here, B'/R is estimated from

Outputs

User interface
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(B/R); = (1-E)-A/B

where

3U 3U° U’
A= {l_ (1+m)+ (1+2m)_ (1+3m)}

gl 30 3w U
- (1+m') (1+2m’) (1+3m')

and where m' = 1/(M/K) = m/(1-E).

Enax> Eg.1 and Ej s are estimated by
using the first derivative of the function.

Plots of Y'/R vs E (=F/Z) and of B'/R vs
E, from which the E .., Ey | and E 5
(as defined above) are also estimated.

In addition to these two-dimensional
outputs, the user has the option to plot
yield-isopleths diagrams, which can be
used to assess the impacts on yields of
changes of E (corresponding to the level
of exploitation) and of ¢ (= Ls¢/L.,
corresponding to a change of mesh
size).

The user interface of this module is very
similar to the presentation of the results
using the knife-edge assumption. The
display options are the same. However,
a selection data (probability file) has to
be loaded before any calculations are
done by the routine (Fig. 4.42).
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Relative Yield Per Recruit Analyses [Selection Ogive)
(Lindtatned fis)

Gptons | Gelection Data]

/A plot
" BYR plot

[V Isopleth

I” Ceiling display
™ Floor display
I™ Spin plot
Right-chick the plat
for more options.

:Palamtm
M/ 1.00

Loo:
L50/Loo

-3

Enter Loo and load a selection data to
continue.

| oo ]
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t Analyses using Selection Ogive. .

Relative Yield Per Reciuit Analyzes (Selection Dgive]
Lipenecs mokbecanyy

Options | Selection Data

& /R plot

Fig. 4.42. Initial display of FiSAT Il when the Beverton and Holt Y/R model using
selection ogive routine is accessed. A probability of capture file is required by the

¥/R and B/A Plot..

routine. Relative ¥/R and B/R (Selection Ogive)
The L. used in previous calculations o |
using the file or associated files are used 10 o0 LS0noo]  02m0
as defaults. The user may change the € € oo MK [ m
value to compute new points of the plot. S Wy 2 Sl
7 g 005 viahue in the text box or
£ bl o]
As in the previous routine, the results g osof § oo4f— e
may be plotted in three dimensions (Fig. . £ | E 4
4.43) with options to also plot the . Rl |
ceiling and floor displays. Azl 1418
Gl 00g A . . ES50 0312
o 02 04 0E& o8 10 Bt 3.000
The 2D plot (Fig. 4.44) is the graphical FRkon o &
representation of the results for a ,
; Bt | o |
specific ¢ (= Lso/L..) value. The user

has the option to change the value or
may slide the scroll bar to examine
changes of the ¢ value (simulating a
change of the mesh size).

Fig. 4.44. 2D presentation of the results for specific Lsi/L.. value. The
scroll bar may be used to examine changes of the Lso/L,. values.
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Remarks Using probabilities of capture which
abruptly change from zero to 1 at
Lso(=L,) enables this model to simulate
the behaviour of the same model
assuming a knife—edge selection, and
thus allows comparison between the
two approaches.

Readings Pauly (1984a)
Pauly and Soriano (1986)
Beverton and Holt (1966)
Silvestre et al. (1991)

Thompson and Bell yield and stock prediction

This model combines features of Beverton and Holt's Y'/R
model with those of VPA, which it inverts. The version
presented here can be used to analyse either a single
species, exploited by a single gear, or several species,
exploited by several fleets. Naturally, the data requirements
increase with the complexity of the analysis required. It is
for this reason that this routine is presented through a series
of "options".

Five options are provided: (1) Create, edit, save or print a
Species Table, containing population parameters, value by
length groups and the F-array associated with one species,
(2) Create, edit, save or print a Fleet Table, containing a
text description of the fleet, (3) Create, edit, save or print a
Relations Table linking the Species and Fleet Tables, data
on selection and catch indexes used, to split the F-array if
the species is (are) exploited by several fleets, (4) Run a
Predict routine, which executes the model and outputs the
graphical and numeric results, (5) Help, which contains a
short description of the procedure and data requirements.

Required file Scenario File
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Input parameters Species Table(s), Fleet Table(s), and
relations between the species and the
fleets.

Functions The sum of the yields (Y = ZY)) is
computed from

Yi = Ci ’;i

where the mean body weight
;i _ 1 . a . (Li+1b+1 . Lib+1)
L,-L;)\b+l

and where a and b are the coefficients
of the length-weight relationship and L;
and L;;, are the lower limit and upper
limit of the length class, respectively;
also we have

C; = (N@-Ni)(F/(M+F)

where the predicted population (N;) is
given by

Nit1 =N; - EXP(-(M+F))-At;), and
At = (1/K) - In((L.-L)/AL.-Lis 1))
The biomass is computed from
Bi=((N;-Ni )/(M+F))- Aty wi

and

the value (V;) is computed by
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