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Background and acknowledgements

'PASGEAR' was initially developed in Turbo Pasaaldnalyzing a series of
experimental multi-mesh fishing data from Lake Tam& Kolding 1989, and was, at

that stage, never intended for anything else. BiL18owever, | (Jeppe Kolding) was
assigned to computerize, clean and analyze, togeitieLawrence Karenge the huge
amount of experimental gilinet data collected bké &ariba Fisheries Research Institute
in Zimbabwe, and the old "Turkana' programs wergatliof and adapted to the Lake
Kariba data set. During this process various madidefacilitating the data entering and
cleaning procedures were developed and addedhandda of developing a more
general package was initiated.

Pasgear 1 (DOS) was released in various versiain2003 by Jeppe Kolding. In
February 2003 Asmund Skélevik was assigned to freelesign and convert the old DOS
program into Pasgear Il on the Windows Platforme Tésult, so far, is what you have
here.

| am grateful to late Lawrence Karenge for patiedtscovering bug after bug and
proposing valuable suggestions for improvementankh also to various other users
while developing Pasgear 1, particularly Salih BRif, Henne Ticheler, and Niklas
Mattson, who have discovered more bugs and/or gigeful comments and proposals.
René Holst, ConStat Denmark, has kindly providesbaimum likelihood optimizer and
implemented the gear selectivity functions.

Lastly, a great thanks to Asmund, who through imgressive programming skills have
turned ‘Pasgear’ into a flexible relational databasd a tool with almost unlimited
possibilities for the user

The development of Pasgear 2 has been kindly hgmosged by:

* The Department of Biology, University of Bergen,rivay.

* The European Commission. INCO-DEV programme KNOWFIS
* Ministry of Fisheries and Marine Resources, Namibia

* The Norwegian Research Council

* WorldFish Center

* The Institute of Marine Research (IMR), Bergen, \May
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An ignorant fish from some far away sea

was asked if it believed in democracy,

it was put on a board

- proud as a lord,

and got lost somewhere in a length-frequency

PASGEAR 2 is a customised data base
package primarily intended for experimental
or artisanal fishery data. It isatool that neatly
and quickly lets you store and analyse fishery
data from various survey designs.




What Pasgear 2 does

PASGEAR is a customized data base package primatépded for experimental or
artisanal fishery data. The package is developéalcibtate the entering, storage and
analysis of the often huge amounts of experimdidla¢ry data, or catch and effort data,
accumulated in the research institutes of many @sn It is particularly useful for test-
fishing data from multi-mesh gillnets such as ‘Lgresh nets' or the 'Drottningholm
method' (e.gDegerman et al. 198gjalling & First 1991), but can also be used for
many other sampling methods such as lines, trawldnderwater Visual Census (UVC),
Labrosse et al. (2002)

Although PASGEAR has many of the features of araaded database, it is intended for
users with little or no experience in computeridath bases, or with limited access to
sophisticated computer equipment. Emphasis hasfdeamn easy data input, editing and
manipulation, and on procedures for checking aedriéng' data records. With a clean,
complete, and accurate data base you are ensatetthéhcalculated results are reliable,
at least from a computational point of view. Alta@an be explored, tabulated, analysed
and displayed graphically in the analysis sectipgiery selecting, various groupings,
and calculations of a wide range of statistics.utnber of predefined extraction,
condensing and calculation programmes have beenpoated (se@nalysissection)
which give an easy overview of large data files sex/e the need of the most
fundamental data-exploration and most common pyrizaralyses' of experimental or
statistical fisheries data. Among the several gideatures included are:

« Automaticestimation of weightfrom length-weight relationships

- Standardizedgweighed) calculation @d@PUEwith confidence limits

- Calculation of different types of confidence limsisch agrithmetig Pennington
estimatoy andbootstrap

« Non-linear maximum likelihood estimation of gillnétook and tragelectivity
probabilities

- Gear selectivitorrectedength frequencies and catch curves

« Non-linearleast squares estimation of matuntyivesand size at 50% maturity

- Raising of mixed gear catches (CPUE by length gsptgr cohort analysis and
T&B.

The data-base, or parts of it (any combinationetéced records and fields), can be
converted into ASCII format fagxportto spreadsheets, other data bases or statistical
packages. Similarly, data can be easily importethfthese through theport wizard

All extracts and tables can bepiedand pasted in eg. Excel or Word. Length frequencie
by time intervals, or mesh sizes, asgortable in FiSATormat for further analysis in
ELEFAN (Gayanilo et al. 198%r FiSAT Gayanilo et al. 1996 Also total weighted
catches by length groups are exportable in FiSAm&b as input to length-based cohort
analysis Eparre and Venema 1998




Pasgear 2 has a powertubphical interfacehich lets you plot variables and statistics in
almost any combination, as well as fitting a nundfedtifferent trend curves. The fitting
of trendscan be done both analytically (linear least squegeession method) or by a
non-linear iterative numerical solution.

Multiple document interface (MDI)

- Pasgear II - Demo project.pg2 U BEE
File Edit View Insert Project Data Tools Window Help
DEESX (@ ROE|[HAw o wZml (¢ |muamn
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[l 3 - 12 F 14 3 = 0 |
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i B 64 69 114 M0 165 Mesh
1 T B 4821620242323 40 Longn sz 22528 1o
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« sl | D

Pasgear 2 has a multiple document interface whigains that you can show any number
of tables or analyses simultaneously. Data fileerence tables, queries, and analyses
are combined into @Toject. PasGear 2 has a project tree which lets yougzaeieasily
among the various tables, queries and analyseglaas accessing the properties of
these components (objects).

The organization of PASGEAR

Pasgear 2 is both a database and a tool for dptaration and analysis. Aptoject is a
file (*.pg2) that:

1. Links the database filegapleg to an unlimited set of specified analyses

2. Describes and defines the contents and units aldtabase and tables

3. Stores the layout of the defingderies expressionsanalyseschartsetc, that
connects with the database




= Pasgear II - Demo project.pg2

File Edit View Insert Project Data Tools Window Help

Y 2L Y L B IR ES MG
2 &PG2 Demo

& B Database
=8 Data
7B Species
7B Gear
7- B Station
7-E Setting Typi
788 Stratum
7B Rank
1B My Id table
7-2Queries

e J e S oo ] oo Y oo ] oo ] o ]

Database

The databasks a set of files that stores the data recordsnary format (*.bds). These
data can be viewed in tables (f&abase/Tablgs

The main file isDatawhich stores all the primary information in rece(dedhe data
structure in PASGEAR Some of this information is stored as codesc@tedforeign
key9, e.g. species, gear, station etc in order to spaee. Therefore there is a number of
additional reference dd-files that link these codes (lmyimary keyfields) to further
information such as e.g. the generic name of tlydik&l code. When the data is
tabulated in thé\nalysissection, all key field codes will be translatetbicorresponding
names from théd tables

Note that all entering and editing in the databaséles (*.bds) is done directly on the
disk file (not in memory) so that any changes wilbe directly and permanently
written to the file. All changes on the project file (*.pg2), howeweill only be saved
on user request (either by pressing save, or fyesfto save when closing the project.

Queries
|

. @Efort surl‘:l Insert query... id Selection

©-@Analysis & Properties.. Alt+Return  Validation
T

There are two types of queries:
» Selection
» Validation

Selection queries (see Datab&ysetried (or selection filters) can be added, defined and
applied to any database tables and selection gueni¢he Data table can also be
connected with angnalysisitem orexpression
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Validation queries (seleind and correct recorjlare used to check whether there are
undefined codes in the Data file, i.e. there aesavhich have not been defined with
key field codes in the corresponding support tablesidation queries can also be used
to find and correct records where the observedtteisgdeviating from the expected
length of a fish (calculated from the length-weigiationship) by a defined limit (see
Check length/weighandLength-weight relationshjp

Effort Summary

Date: 25/01/1992
Record range: 267- 535

#2

Gear FFFFFF F F F F F F F F F

Mesh 25 38 51 64 76 89 102 114 127 140 152 165 178 190 203 Total
Absaolute effort 1 11 1. 1 1 1 1 1 1 1 1
#Fish 37 03N %429 23 12 16 11 14 1 1 269

Effort Summary (see DatabaBé&brt summaryis a module that quickly gives you an
overview of the data by various date intervals, sppecifically lets you check the
chronology and the number of primary samples us#sEffort or primary sample unijt

It also has an option for inserting ‘empty’ geaditisgs (seeempty settingsinto the Data
file if these have not been recorded. An emptyregis a gear setting which did not
catch any fish. This module should always be rterafreating the database and prior to
run the analyses in order to secure that the edfmitnumber of primary sample units are
correctly counted.

Analysis

The Analysis (seénalysig part of Pasgear consists of two parts:
» General analysis
» Predefined analyses

An analysis is generally built as a grouping (corgileg) of data fields in one to three
dimensionsrows, columns, and pagesith a number of variables/statistics (see
Analysis/variablesassociated with the groups:

Table |
Rows(Species) 1992 Total
é....Cqumns[SE_f{' Species F M Totall F M Total
E‘ ----- Alestes imbearr
T9Chans ‘| Hydrocynus vitistus
H_IDia grams Distichodus shenga

Labeo alfvelis
Labeo congoro
Labeo cylindiicus
Schifbe mystus
Clanas ganspinus
Total




11

The outputs off all analyses can be standardizedgioen standard effort (s&#fort
modein properties for tablgsand the result table can bertedin various ways. Results
can also be shown graphically by using the vagieari opportunities in the charts and
diagrams objects (sé&dagram and chart

» Properties for My analysis j ﬂ

Analysis |Ouew|GeneraI|

— Standardize catch by: — — Sorttable by: d
¥ Relative Effort  Mone  Rowfield (Y-axis)
D  Column (X-axis) variable:

[~ Caich fraction I j

— Primary sample unit. — Order:

& ldesh ’7(7 Ascending ¢ Descending

" Fleet :

— Absolute effort:

Treatunknown values as: . - —

& Unknown (=0) Lowest maturity stage: |3

 One (=1) ¥ Build summary ranges of data
Help | Cancel | QK |

Pasgear 2 contains a numbepofédefined analysgsacros) that can be added (inserted)
in a project.

r General analysis

Catch composition and IRI
Catch rates (CPUE) by species
Catch rates (CPUE) by sample
Catch rates (CPUE) by time
Length by gear

Length by time
Maturity by length
Maturity by time
Stages by sex

Length-weight relationship

Each of the 10 predefined analyses are speciat cdsgeneral analysjdut have been
developed to serve the need for the most often caledlations. They all also have
predefined diagranmi®r showing the results. Both the predefined asedyand their
diagrams can all be edited or changed nearly utdoraccording to the users’ wishes.
The predefined analyses are all described in met&ld undeAnalysis
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Tools

= Pasgear II - Demo project.pg2

File Edit View Insert Project Data| Tools Window Help
J heEdE X & (®me H 2| g1 Estimate confidence intervals...

é--PGz Demo RecNo|Date ¥ Estimate gear selectivity... ort {
= B Database L !

There are two stand alone tools associated withd2a<®. These programs can be
executed independently from Pasgear 2 and are tis#irgown file system, but can be
directly accessed from Pasgear itself. The twostaod:

» Estimation ofconfidence intervalgconflim.exe)
» Estimation ofgear selectivity{gearsel.exe)

The confidence interval tools contains proceduoegétting confidence intervals from
data that are distributed both normally and higidgwed, such a@ennington’sestimator
based on the Delta distributioRénnington, 19831996 Conquesket al, 1996 and
bootstrap(Efron & Tibshirani 1986, 1993

The gear selectivity tool is for indirect estimatiof gillnet, hook, and trap selectivity
from comparative data of observed catch frequeraziesss a series of mesh or hook
sizes. The general statistical model (SELECT) scdbed inMillar (1992), and the
specific application on gillnets and hooks is digssat inMillar & Holst (1997)and
Millar and Fryer (1999)

The data structure in PASGEAR

PASGEAR is basically a flat data base (one typeecbrds) which can be used to store
and analyze fisheries data on various levels, firatividual fish with biological
measurements to aggregated catch (just numbersrameights) and effort data. Each
record [able J is consisting of 3 parts:

1. the physicaprimarysample fields (date, station, gear, gear sizelative effort,

duration, set- or sample type, depth etc.),

2. the biologicalecondarysample fields (species, length, weight, sex, gepahd

3. theRank field which PASGEAR uses for internal data control aalidation.

Data can be either punched directly (&2 started/Enter dgtar imported from Pasgear
1 (DOS) other sources in text or clipboard fornsate( Get starteidAport from Pasgear 1
or import from texj
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Field types and codes in a PASGEAR record:

Table 1. The entry fields of one standard (default) reaarBASGEAR. The type
indicates whether the field hysical biological or ‘free’. For further details see
Database tables/data talflields

Entry field Type Comments
RECORD NO NA Number in file (automatically set)
DATE PRy The format depends on the default format chosegdar PC
STATION Free  Station or location entered as a code (intedes? field
Bio Name of species (or group of species) enteredcas@ (7 characters,
SPECIES letters or number)
GEAR CODE - The code of fishing gear used (two letters)
MESH CODE The mesh/hook/trap size or code used (integer)

The relative sample effort or the relative geao®ffe.g. length, area or

Phy .
RELATIVE EFFORT other unit)
DURATION Phy | Time duration of effort in hours or minutes
SET TYPE Free What kind of setting/sample type or other separ@mveger)free field
NUMBER Bio | Number of individuals the record represents (intege
LENGTH Bio | Length of the individual (in mm or cm)
Bio Weight of the number (defined in the number fiatl)ndividuals (in grams
WEIGHT or Kg)
SEX Bio Male, female or not determined (M, F or X)
GONADS Bio | Gonad stage (range defined in project propertigsger)
STRATUM Free e.g. bottom depth or any other separator (inte@ye® field
RANK Datavalidity codeg(integer, codes different from 0 has special negs)i

Table 1 shows the standard (default) fields in sgBar record. Some of these fields are
fixed and you have limited options for editing thgioperties. Two fields (Date and
‘mesh code’ indicated by yellow) are obligatory #orecord to be considergédlid. Some
default fields can be deleted (indicated by gregkgeound) and others (indicated by red
italics) are ‘free’ which means that they can barged fronphysical fields(red/blue) to
biological fields(green) - or vice versa - according to the usest wAny field, however,
or any visible object in Pasgear, can have itsl fredaderenamed

The user can add any numbeiadflitional fields(columns) to the data base, either
containing values or calculated from other fielssgDatabase tables/Fields

Valid records and missing information

You do not need to have information for all fieldsa record for using Pasgear 2. For a
record to be valid onlg physical fieldsneed to have values: Date and Mesh code
(indicated by yellow background in Table 1). Othgysical’ fields such as ‘Gear’,
‘Station’, ‘Set type’, and ‘Stratum’ can be emptyrenamedand used for other purposes,
or — for the two latter — even deleted. For bicdogical fields, only the Species code and
number field needs to be specified. Species cotldydefault means no catatnipty
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setting or hayl Fields with no information entered will be stdneith default values for
‘unknown’ or empty (se®atabase tables/Fieldsfou can define the number of fields to
bedisplayed(visually shown) in the datable properties

2-stage sampling design in one record

Rec No‘Daie |Station |5‘pecris's |Gear‘|\r‘lesh ‘Seuing Type |Number|Lenglh [em] ‘Weight [g] |Sex ‘Gonadal Stage |Stra1um ‘Rank‘
|| 111/01/1992 16 F 127 2 1 §2.3 3200.000F 0 1 0
|| 2 - 1 746 = Hydrocynus vitatus | 2 50.9 1750.000 M 2 1 0
|| 3 - 1712 F 127 2 1 48.5 1300.000 F 4 1 0
|| 4 1712 F 127 2 1 55.8 1700.000 F 3 1 0
|| 5 1715 F 127 2 1 26.3 650.000F 2 1 0

6 1715 F 127 2 ==%  850.000 F 3 1 0
: 7 1715 F 127 2 525.000 M 0 1 0
|| 8 1715 F 127 2 1 24, 600.000 F 2 1 0
|| 9 - 176 F 127 2 1 234 575.000M 2 1 0
|| 10 - 14 F 127 2 1 56.8 2125.000 M 2 1 0
|| 11 13 F 127 2 1 58.8 1850.000F 1 1 0
| 12 115 Fo 140 2 1 281 775000 F 3 10
|| 13 11715 F 140 2 6 700.000F 3 1 0
|| 14 11715 F 140 2 - 750.000/ M 2 1 0
|| 15 11715 F 140 2 1 233 575.000F 1 1 0
|| 16 11715 F 140 2 1 29.4 1000.000 F 3 1 0
L 17 11715 F 140 2 1 215 425.000 M 0 1 0

Sampling of biological organisms normally consit$wo stages or sample levels:
1. The physical capture or sampling stage where ybtheayear.
2. The biological recording stage where you count rmedsure various parameters
in the catch.

The capture or ‘physical’ sampling stage defineptiimary sample unit (PSU) and is
characterised by physical attributes (eg. DatdjdtaStratum, Set Type, Gear, Mesh
size etc.) that are unique for each primary sampie A primary sample unit in fisheries
is typically labelled as a ‘set’ or ‘haul’, and eft represent a unit of absolute effort (see
Effort definition).

The recording of the biological catch defines$keondary sample unit (SSUand
consist of biological attributes (typically Specidaimber, Length, Weight, Sex,
Gonads). The number of biological records withie gnimary sample will vary with the
size of the catch and the aggregated level of ibledical recording (see below under
Types ofCatch datg.

One record in Pasgear consist of both physical jR®d biological (SSU) information
(indicated by red and green color respectivelyable ). The minimum of physical
information required for a record to be valid isedand mesh (gear), whereas no
biological information is required. One record withly physical values but no biological
simply means arempty setting i.e. the sampling was done but no catch obtained

When the records are properly sorted chronologi¢attesorting dat® this unique
system enables Pasgear to automatically keep afatie number of primary sample
units. This is a great advantage because Pasgeklikieeps track of the number of
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sample units (PSU) in calculations (e.g. CPUEGe&eulating CPUirrespective of the
number of records within one sample.

Physical data (the primary sampling unit)

PASGEAR will automatically ‘count’ a new PSU (suitifishing operation, or sample)
each time one of the fixed physical fiel@afe, Gear or Mesh change value or
optionally also if any of the other physical fielkclsange value (sd@atabase tables)
Thus, each time a physical (PSU) field changegalise, a new primary sample is
considered regardless of the number of biologeabrds (SSU) within each PSU.

You can define which optional physical fields shibhé used to demarcate a PSU by
checking these as sample separatodercolumn propertiestach time any one of these
fields change its numerical value, compared tootieeious record, PASGEAR will
consider it a new primary sample and add the nurmbgample units (n) with +1. In
other words when just one of these fields chantgegiue it simply means that it is now
a different fishing operation, i.e. a new sample.

KL

Column |Genera||

Field name: Field Id: g )

- — Sample level:
IStatlon |3 * Primary (physical)
Type: Size (in bytes): v Sample separator
|Integer |4 " Secondary (biological)
™ Id key

=k - —Format:
Id alias (label): | <Mo alias> j # decimals: Color
Id relationship with table: Ig 5‘ Font | |
I Station.Station Id j
Calculated expression: Default empty [ unknown:
! 2o
Unit: Conversion:
| = -

Biological data (the secondary sampling level)

Types of biological data.

The biological data or catch data (secondary saomtg can be from 3 different levels
of information:
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a) Theindividual level where one record is one organism (fish) @htiological fields
have a value referring to this single organisnthia case th&lUMBER field takes the
value 1 (see Table 2).

b) Thelength-frequencyevel where the length is a length-group and te@tt is the
total weight of individuals in the length group ah@ NUMBER field is the number of
individuals in the length group. In this case thenber field is normally >1 (see Table 2).

c) Thetotal "catch™level where the length is unknown (value = 0) #r&weight is the
summed weight of the species caught (in one toraksettings or a sample), in this case
theNUMBER field is the number of fish caught (if not knowins set to 0).

Thus, there are 3 possibilities for entering biataginformation into a record:

Table 2 Fields

Level of information species length ~ Weight number sex/gonads
a) Individual fish X xor0 xor0 1 xor0

b) Length-frequency X X xor0 X 0

c) Catch in Number/weight X 0 xor0 xor0 0

where x stands for known information and 0 for umkn (missing) information. If
species is 0 and the physical fields (i.e. dategeat fields) are entered then such record

will count as ariempty setting

PASGEAR will work on any of these levels, and tlcay even be mixed into the same
file and in the same sample (e.g. when variousgntams of a catch is sampled for
individual measurements, length-frequencies, angbma rest groups of only numbers
and weight). PASGEAR will keep track of which infioation is available in the
individual calculation programmes.

Effort definition and sample raising modes.

Effort mode

The most commonly used method of estimating thativel abundance of an exploited
fish stock is by using the catch per unit efforP(@E) as an index of abundance. The
nominal fishing effort is expressed in for examfiie number of fishermen, the number
of boat-days, the number of gill-net set, the nunddehooks set, the number of hauls or
pulls made, etc. However, it is important that #eecalled catchability coefficient
remains constant. Catchability is defined as thHatimmship between the catch rate
(CPUE) and the true population size (B). So the isnish caught per fish available per
effort unit and per time unit. Catchability is alsalled gear efficiency (Hillborn and
Walters 1992) or sometimes fishing power. For teargefficiency to be constant it is
important that the relative effort of the nominiahing effort is also constant

In PASGEAR‘effort’ is considered at 2 differelgvelsor types and with two different
kindsin the primary sampling unit.
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The two different levels are:

1. Theabsoluteeffort, i.e. the number of gear settings/haule&exts etc., or sample
units in a data series. Each Primary sample ueitiifg or sample) can consist of
one to several absolute effort units dependindherdefineceffort modeon the
data table.

2. Therelative effort within one primary sample unit. This camywhetween each
PSU according to the respective gear size (e.g.@rdifferent mesh panelsin a
fleet), or the relative sampling effort (e.g. fiaatof sampled fish of total catch in
a primary sampling unit, or number of settingsdgjffor the total catch in a
sample).

To illustrate, standardized catch per unit eff@PUE) in PASGEAR is calculated as:

y| =

» yis theabsoluteeffort andn is number of primary sample units (thus when ¢&ffor
is not a variable theyp=n),

* W, is the catch (weight or numbers) of sample unit

* SUis the standard value of one absolute effort (i@t 100% oistandard effort
e.g. area of a gillnet)

* U is therelative effort value or ‘weight’ of sample unitgiven in e.g. the
RELATIVE EFFORT field
(i.e. 50 (percent) if only half the catch was meaduor the actual area of the net
used).

n
CPUE:1 D V\/I BLSJ—U where
1 i

PASGEAR can thus easily work on 'sampled’ catchedfudlt, and thus sampled CPUE,
even if only a fraction of the catch in one fishmgeration (PSU) is actually recorded, or
if the recorded catch in a sample is aggregated Beveral effort units (e.g. nets).

Both absolutey() and relative §;) effort can be stored in PASGEAR, but there are 2
different‘modeé or kind options for absolute effort within a PSU, dependimgwvhether
the number of settings (or absolute effort units iprimary sample is a variableA n)

or not (/ = n), i.e whether the biological information in a pamy sample unit is obtained
from one or a variable number of effort units (né@uls etc.):

The ‘effort mode’ and standard units are definedhmdata table properties
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4

Effort mode |Disp|ay| File Informationl Ouer\rl Generall

| Effort variable: Definition: Sid \ralue:|

Absolute effort  Default ||One per sample El

— Sample raising:

1. (Relative effort) None ||Fie|d('ReIative effort’) E |45

2 (Duration) None | IFieId('Duration'] EI I-I

— Record raising:

Catch fraction: None ||None EI I1
Absolute effortunit  Standard effort (sample raising) unit:
set |45m 1 hour set Apply |

Sample and record raising is done on 'Number' and "Weight' data.
They can be applied individually if activated in analysis properties.

The two different kinds of absolute effort mode:

Help | Cancel | ¥

1) The_absolute effois the same as a primary sample upit ():

For most experimental fishing data, the recordedncis usually separated by each
unit of effort (i.e. settings/hauls/mesh size edndl each primary sample is from one
such effort unit. In this case (which is tia@tomatic’default effort mode in
PASGEAR, se®ata properties/effort mojlgou do not have to store the number of
gears, settings or hauls within a primary sampliek@n ‘Default’ under absolute
effort (definition will then be 1) and PASGEAR wdbunt the effort as the number of

primary sampling units.

2) The_absolute effofhumber of settings or hauls) within a primary pé&unit is a
variable ¢ # n):

If the catch data consists of pooled data comiamfy units of effort then the
‘automatic’ default absolute effort mode is not aggllle asy’ in the above CPUE
equation is a recorded variable that can chandeeeth record or sample (where the
number of samples, are still automatically separated each time argy af the

defined physical fields change value). In this case can use either tiRELATIVE
EFFORT field, or theDURATION field, or any other new field, to store the absslu
effort variables (and then specify (define) theduleeation on the property page by
giving the column name in the definition field). @humber of settingsy( in the

above equation) will then be read from the filéhe specified column instead of
being automatically counted. If you choose EH8RATION field to store the absolute
effort variable then you can still use tRELATIVE EFFORT field to give relative
weight to the sample as described below under saraing. Alternatively, if you
use theRELATIVE EFFORT field to store the absolute effort variable thew gan
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use thdDURATION field to standardize (raise) the calculated CPWHrhe units, or
any other unit (segample raising

Sample raising

Sample raising means that the raising of calculaédales (number and weight) will take
place on each primary sample unit. Thus the wh8lg Rill be raised according to the
ratio of theSUU; for theU; value given in the first record of a new P&JJvalues in
subsequent records within the same PSU are recbidaday be considered redundant.
This option should be used if the same proportadrtee catch is sampled and recorded
within one PSU or the whole sample should be razsedrding to a given standard
value. E.g. the catch was sampled with nets of 4&ngth (relative effort = 45) but you
want your results standardised to say 100 m negthan

The two standard ‘effort’ fields in a record (rélat effort, and duration) can be used
depending on the setup of tB&ort mode If any one of these is not used for storing
absolute effort (i.e. absolute effort is not ‘Ddfguhen they can also be used for sample
raising. However, you can define any new fielddtmring absolute and relative effort
and duration.

Therelative effort field (e.g. gear length/area) or relatiaengple effort (fraction of catch
recorded of total) is normally given in tRELATIVE EFFORT field (Table 1. This
field, together with the givestandard effort unit (defined undeeffort mode) is used

to give relative 'weight' to the catch within arpary sample unit. If thetandard effort
unit for example is 100 (settings, nets, hauls kspbishermen, pulls, boats, etc...) and the
RELATIVE EFFORT field for these records is given the value 5@éans that the
recorded catch within this setting or sample wadldiven double weight, or in other
words, only half the catch was sampled and recor8gxlilarly, if the standard effort unit
is set to 100, and tiRELATIVE EFFORT field is given the value 600 it means that
this sample is the combined catch from 6 timesstaadard effort unit (e.g. 6 settings
pooled).

Table 3. Typical relative effort values dependimgtioe survey methodology:

Sampling gear/methodology Relative effort

Gillnets Area or length of net panels
Lines Number of hooks
Underwater Visual Census Area of transect

Trawl Area swept

Sub-sample Fraction of total

Thedurationfield can be used to store the actual duratiaim@fcatch operation, and the
corresponding standard value can then be usedstoyaur catch to standard duration.
When both the ‘relative effort’- and ‘duration’ fos are defined then your optional
standardization in the analyses can be performezhoh level separately or combined
(seestandardize catgh
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Note that the relative effort units, e.g. meter {ar)relative effort expressing net length,
and hours or minutes for duration, are definedherespectiveolumn properties/Units
They will appear in the ‘Standard effort (samplisirag) unit’ field when pressing

[Apply].

If information on the relative effort and/or therdtion is not available then click [None]
for these under ‘Sample raising’

Record raising

Record raising means that the raising of calculatddes will take place at each record.
Thus each record will be raised according to thie & theSUU; for theU; value given
in the record. This option (set in Data tabfédrt mode should be used if for example
different proportions of the catch is sampled aswbrded within one PSU.
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Get started with Pasgear 2

For those not acquainted with Pasgear 1 (DOS),sheuld first read th®verviewto
understand the structure of Pasgear 2.

The following points show how to
» Create a new project in Pasgear 2 and migrate dldri?asgear 1 files
* Import data from the clipboard text stream or 4 fibe.
* Punch and edit data directly in Pasgear 2.

Create a new Project

= Pasgear I1

@Edit View Insert Project Data Tools Window Help
B} New Project... Ctrl+N R R =
= Open...
1. Choosd-ile »New projector press Ctrl + N.




Create and save new project ) j ﬂ
Savein: | pasfies =l ooy
: —iAngola; SMWERU
L= I BANGWEUL D Namibia
My Recent O cfri DiNiklas
Eeritot I Ethiopia DNWA
.’@ COItezhi DIOKAVANGO
1D Kafue DPASGEAR
Deskiop 2 Kyle Ssudan
IILAOS Ditanganik
’ CaLISE Btemp
12 1kfri DTURKANA
MyBocumenis [ IPITTT EVICTORIA
- D milton Divietnam
r,‘.[ CMUSANDO
‘n
My Computer
Object name | LI Save
Save as type:

IPasgear2 project (*.pg2) - I Cancel i
7

2. Select location, enter Object name and Save.

Depending on the data source there are now 3 gption
* Import data from old Pasgear 1 (DOS) files
» Import data from other sources, e.g. Excel or fidod
* Punch data directly into Pasgear 2

Import from Pasgear 1 (DOS version)

| I

E‘W IQf::hnnI'anr‘lnz:If"‘n::rIl
oo A - 1 (00)

0 B Properties...

3. Right click the project and chooseport » Pasgear 1 (DOS)

» Select Pasgear 1 file - [dir] /*.[suffi ﬂﬂ

Alt+Return | 113 F

--[ﬁpasﬁles

E- S Pasgear?
--@Pasgead ald
EE2PPT
--@Program Files
B3 projects

l_| I'tk‘tprnn:r'r

= [=ARC

Help | Cancel | QK I

22
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4. Choose the location of your Pasgear 1 (DOSy.flielect the *.[extension] and press
OK.

e

—Pg2: Data table:

" Replace all”
& Insert.. ..afterrec no:
" QOverwrite... | 7532

Merge and...

" Preserve existing keys
 Ovenwrite existing keys
—Pgl: datafile.eks:
Fromrecord: Torecord:
1 7532

—Pg2: Supporttables:
" Replace all”

' Insert.. ..afterrec no:

" Overwrita... |1
Merge and...

* Preserve existing keys

" Owverwrite existing keys
—Pgl: Supporttables:
Fromrecord:  Torecord:
Start |End

Help | Cancel |

5. Choose the import range (From record and Tordgcor accept defaults (whole range)
and press Q.

6. Double click 'Data’ to view imported data in bata table

Rec No |Date Station | Species |Gear|Mesh (mm) |Relative Effort (m) |Duration (hour) |Setting Type [Number |Length (cm) |Weight (g) | Sex | Gonadal Stage |Stratu
; 1 11/01/1992 1|6 F 127 45000 0.000 2 1 52.300|  3200.000|F 0
: 2 = 1|73 F 127 NA, NA, 2 1 50.900 1750.000 M 2
B 3 172 F 127 NA, NA, 2 1 48500 1300.000 F 4
B 4 172 F 127 NA, NA, 2 1 55.800 1700.000 F 3
B 5 1|75 F 127 NA, NA, 2 1 26300 650.000 F 2
B 6 1|75 F 127 NA, NA, 2 1 27500  850.000 F 3
B 7 1|75 F 127 NA, NA, 2 1 22700  525.000 M 0
B 8 1|75 F 127 NA, NA, 2 1 24100 600.000 F 2
B 9 176 F 127 NA, NA, 2 1 23400  575.000 M 2
B 10 14 F 127 NA, NA, 2 1 56.800 2125.000 M 2
| 11 1|3 F 127 NA, NA, 2 1 58.800 1850.000 F 1

7. Open viewd tables(species, Station, Setting type etc.)

8. Open Project properties (demject propertidsand set all definitions and default
settings for the project. This is equivalent to dtee CONSTANT.* file in Pasgear 1
(DOS)

9. Open Data properties (semperties for tabl¢sand set th&ffort mode

10. You are ready to build and run analyses fsesysi9

m |Rank

ot [t |t [t |t |t [t |t [ | o Y

0

s TR s Y s TR s SO s Y s TR s SO s MY s [N s §
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Import from Clipboard or text files

Ll L = IA
B View... 12
]

-- ESpec 12
m B Gear Connect guery

: 12
--Estatiu Select and... v | 12
-- B Settil s

E- B8 Strat : Text

Al =

Importing data from external sources (e.g. Excelytnioe done on the Data table and/or
each Id Table separately.

3. Right click on the table, choobaport » Text.
This will bring you into the Import Wizard with 4eps:

Step 1.

2l

Define the source location and format for import. See Help 'Get started'
for details

— Import from:
& Clipboard
" File

| =

— Format
& Flat (single record per ling)
 Aggregated (multiple records perling)

al?| <Back |[ Next> | Finish

Define the source origin:

» Clipboard or

* File

If file (must be a text file) then open the file byessingﬂ
Define the format: Flat or aggregated.

» Aflat file is one record with various fields péné.

* An aggregated file is a matrix with rows and colwnypically a length
frequency file with length intervals in rows and.edates or mesh sizes in
columns.

Presd\ext for next step
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Step 2.

. Import text to Data wizard - e

Preview of the source and destination specifications. Define delimiters,
date format, startline, end line, etc.

— Destination: — Source:

" Replace all — Delimiter ———
* Insert.. -.after rec no: # Tab ¢ Other
. Qvemrite...|?532 ~ Comma

Merge and... —
| Preserve existing keys —MDEIIIS fﬂfmgt i
¢ Overwrite existing keys e EHESIE

— Source: I DMY]' I j'

From line: Toline:

2 End

Source preview:

1 2 3 4 5 6 =]

1 |Date Spec code |Station |Setting Type |Mesh (mm) |Hatk—

2 1 2 4

13 [06/10/2005 |CHACH36 |1 2 127 4

14 [06/10/2005 CHACH36 |1 2 127 4

|5 [06/10/2005 SCASCOE |1 2 127 4

|6 [06/10/2005 |SCASCOS |1 2 127 4

|7 [06/10/2005 |SCASCOS |1 2 127 4 v

| rl

Y

Help | Qancell <Eack| ﬂe:d:l Finish |

Here you have various options on the Destinati@n {he Pasgear file you import to) on
whether to replace, insert, or overwrite recordsu Yhust also define the format of the
external source data (date format, field delimjtas)well on which lines the import
should start. If there is a header line for theuowis to be imported then check [ ] Has
header row, and the import will automatically strtine2. The source preview gives you
the layout on how the data are read from the source
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Step 3
2|

Map the source data to the destination table fields. Mark Include on fields to be
imported and map them from the preview

Destination: |IncI|Source column |Def‘aultvalue |Unit | -
Date Vo

Station V|3

Species V (2

Gear V' GN

Mesh V|5

Relative effort WV 90

Duration (hour) haur
Setting Type Vo4

Number V |8

Length (cm) v 9 cm
Weight (g} g
Sex

Gonadal Stage
Stratum V (6

Rank -
1 »

Mark all |

Source preview: Import starts at row (line) 2

06/10/2005 |CHACH36 1
06/10/2005 |CHACH3E 1
06/10/2005 |SCASCO5 1
06/10/2005 |SCASCO5 1
06/10/2005 |SCASCO5 1
06/10/2005 HOILI\-’IYDE 1

_.
[p%]
=1

AT TR TR O R | I

UD|‘--J|CH|U‘I|-P|UJI\J—l
(CNCACACATCREN . 7]
—
{p%]
=1

il
Help | Qancell <§ack| Einish |

Pasgear 2 will import any number &@€lds in any (specified) order from the clipboard a
text file where each line is a record (if not ag@egated matrix) as long as they
correspond to the Pasgdéarmats

First mark [V] the fields you want to import, ifldhen use [Mark all].

Next, The‘column-number (1..n) given in the preview of a particuariable/field in the
source-file should be indicated to the right of toeresponding Pasgear 2 field. This
means that the source file can contain both motessrfields, and in any different order,
than the Pasgear 2 fields, and that fields in thuece file which are not to be imported
are justskipped. You can also enter a default value for fieldevehyou don’'t have
information in the source file, such as e.g. tharg®de or any other field with constant
values. It is only important that the values in soairce file are within the range and
format accepted by Pasgear 2 ($able ). The only exception is the date field which
will accept a range of optional input values infS2e

Lastly, you should give the units (where applicalbbethe imported fields. If some field
already have defined units (Seatabase tables/column proper}ideen these will appear
in combo boxes. Note that for a Pasgear recor@ t@tognised aslid, then 3 fields are

-
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obligatory (Date, gear and mesh — indicated in.rédjou do not have import values for
any one of these fields then give a constant dievaillie.

Step 4.

2|

Preview ofthe imported data in Pasgear before accepting the import. Go
back to previuos steps if not OK.

1 5 11

2 06/10/2005 1 CHACH3G GN 127 130

3 06/10/2005 1 CHACH3G GN 127 130

4 06/10/2005 1 SCASCOE GN 127 130

5 06/10/2005 1 SCASCOE GN 127 130

G 06/10/2005 1 SCASCOE GN 127 130

7 06/10/2005 1 HOLMYD: (GN |127 130

3 06/10/2005 |1 HOLMYDS (GN 127 190

9 06/10/2005 |1 HOLMYDE (GN 127 130

10 |06/10/2005 |1 LUTMADT (GN 127 190

11 |06/10/2005 1 ACAAC3T GN 127 |80

12 |06/10/2005 1 ACAAC3T GN 140 (80

13 |06/10/2005 1 ACAAC3T GN 140 (80

14 06/10/2005 1 ACAACZE GN 140 (80

15 |06/10/2005 1 SCASC22 GN 140 1380

16 |06/10/2005 1 ACAMNADY GN 140 |50

17 |06/10/2005 1 ACAMNADY GN 140 |50

1EI EEI"1D."EEDE 1 ACAMNADY GN 140 180 _ILI
4 3

Help | Qancell <§ack| Mext = | Einishl

The last step in the Import wizard gives you a @mewof how the data will be imported
into Pasgear 2. If it is OK then press Finish, oth&e go back to previous steps and
adjust your settings.

Enter data directly into Pasgear 2
ChooseEdit or Append records or pres<& in the main menu
== Pasgear II - Demo project.pg2 - [Data]
B File Edit View Insert Project Data Tools Window Help
R RNl Ediit or append record
= 8PG2 Demo Req v Sample separation e
5 B Database M '+ Mark redundant data

The data entry dialogue:

2 1049 5 1



I
Enter records (Empty fields keeps value of previous record):
Field |F0rmat |Pre\.ri0us record |New record |Inf0f\.ralidati0n
Rec No Calculated {Integer} 7532 7533 AutoMumber
Date dd/MMiyyyy 24/12/1992
Station Code (Integer) 1 Sampling station 1
Species Code (String) 26 Hydrocynus vittatus
Gear Code (String) £ Gill net
Mesh Code (Integer) 38 38
Relative effort (m) Float 45
Duration (hour) Float 0.000
Setting Type Code (Integer) 2 Bottom set
Number Integer 1
Length (cm) Float 13.8 Warning: Dev: 27%. Exp: 10.843
Weight (g) Float 25 Warning: Dev: 50%, Exp: 50.464
Sex Input: F 1M K. (1-4) F
Gonadal Stage Integer 3
Stratum Code (Integer) 1|22| 'l Warning: Not defined
Rank Code (Integer) 0
Season Calculated () Summer Four_seasons _IJ
1 ¥
I | - | - | P | E‘ﬁl Append recordl thions...l
Help | Cancel | QK |

Each record in thBATA table (= each individual or frequency of same organism)
contains and array of codes or Id fields (foreigdes) and field data values. Once the
values have been entered in a field (i.e. aftefiteerecord data entry) they will remain
unchanged in the subsequent new records by jussipge[Enter] on the field. Only

fields that are actually entered with new Id’s atues have their contents changed. This
feature makes it easy and fast to enter recordsoas fields do not change very often.

Data entry is fastest using the numeric keybo&elefore the Sex fields (F,M, J or X =
unknown) can be entered by corresponding numb2r4 ar 3.

You can also set up the punching module in [Optiemgump over fields that are not
changed often (they will simply inherit their valftrem the previous record) or connect
the fields with the Id-Tables to give warnings wharknown codes and/or unrealistic
combinations of length and weights are entered.

Once a record has been entered you append it ttathebase by pressing [Append
record], or just press [Enter] when you reach tbigedon of the field array, and you are
ready for the next record entry.

Data entry options

In addition there is a series Options for Data entry, which can be accessed by pressing
[Options..]
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: Data Entry Optio x|

— View columns: : Species in:
V¥ Format & Latin
¥ Info/Validation  Local

— Validation. ———— Weight unit:
¥ Length/Weight Control I g vI

Max deviation in %:
20

Punch fields (check active) ...
Date

[w] Station

W Species
OGear

W Mesh
[ORelative effort
[CDuration

Wl Setting Type

W Number
WILength
wlWeight

[Sex
[JGonadal Stage
[w] Stratum
WIRank

Cancel |

* View Columns.Check these if you want these columns to appeidueinlata
entry dialogue
If the Id Tables (segatabase tablefiave been created and entered, and you have
thelnfo/Validation view checked on, you can optionally enter datdemitie
namescorresponding to the codes of species, stati@tisng types etc. are
simultaneously displayed. This will help you to ember and check the codes
while entering the data. Ids that are not defimethe corresponding Id tables will
be given aVarning Not defined

» Species inLatin or Local. This is for display of corresponding species natoe
the Id codes in either local language or in Latin.

* Length-weight control. Similarly, if the Id Table for Species has beesated
and the species-specific length-weight coefficigateAnalysis/Length-weight
relationship have been entered in the table, you can optipealler data while
the corresponding length and weight data are sanatiusly controlled for
mutual consistency (see alQueries/Length-weight validatipnThis will help
you to avoid punching in obvious mistakes and/scldise major errors in the
field observations. Default level of warning is radhan 20% deviance between
observed and expected length.

* Weight Unit. Specify the unit of the weight field (all data wily default be
converted and stored in grams)



30

* Punch fields This for shortening the data entries by excludialgls that are not
changed often. Fields that are not checked wijubgped when pressing [Enter] =
next field in the datantry dialogue

Edit previously punched records

You can use the data entry dialogue to go backchedk/edit previously punched data.
Use

ol Il |or the ‘Goto’ buttonﬁl for navigating around in the data table.
With i' you caninsertnew records anywhere in the file.

Project

Project properties (definitioNs @and [8YOUL) .......c.. et e e e e e e e e e
SUIMIMBIY ..ttt ettt eeaeeeeebe b a o e oo o2 e et e et et e et be b e oo o e e e aaeeeeeeeeeeebebaba e e e e e e e eaeeeeeeeesbnbabnnann e e e eeeeas
(D= 01 o =P PPPRERRR
D q 0 (=TS [0 1 1P UEPERSRR
JLIE= 0= F= Yo 11 | PSS
(1= 7= 10 ] g = U =Y T | PR

Project properties (definitions and layout)

A Pasgear “project” is a set déta andld-files in binary format (*.bds) and a *.pg2 file
in XML (eXtended Mirkup_Language) format. The ‘bds’ files contain the daid the
‘pg?2’ file holds the project properties, and keefighe settings, queries, expressions,
analyses, layouts, and graphics. When data aredsiobinary format they cannot be red
without using the programme.

Note that all editing or changes on the bds filealvgays done directly on the disk and
cannot be ‘undone’ It is therefore highly recommended to have regoiéeckups of the
bds files (or the whole project by using Saveiaghe File menu). The pg2 file,
however, will only be saved to disk on prompt. 89 ahanges in running Pasgear 2, or
changing properties, will only be kept when respongdYes] to saving on exit, or
pressing the save butts.

For accessing the project properties tRaght click the Project and choose properties
from the popup menu.

File Edit View Insert Project Data Tools Wir
D=EH& X & R E

o YN Properties...  Alt+Retumn

@My analys

The project properties consist of a series of Tabsh explained more fully below) that
set up the configuration and properties of a Ptojec
« Summary



+ Definitions

« Expressions

« Table layout

- Default chart layout

Summary
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+ Properties for Project 1

Summary |Deﬁmt\ons | Effort mode | Exprassions | Table Layout | Default chart layout |
Title

2

Ipwojecﬂ
Subject:
|Demonst|ation data file for PASGEAR package (Kolding 1993)
Comments:

Cantains partly modified gillnet data from Lake kariba, Zimbabwel

Data source period! Firstrecord: 11/01/1992, Last record: 24/12/1992
Number of table records:

Table IFiIename I# Records |
Data Ci\Pasgear 2\Test 25.08.05 - Datab 7532
Species C\Pasgear 2\Test 28.08.05 - Specie 18
Gear C:\Pasgear 2\Test28.09.05 - Gearb 15
Station C:\Pasgear 2\Test 28.09.05 - Station 1
Setting Type  C\Pasgear 2\Test 28.09.05 - Seting... 4
Stratum Ci\Pasgear 2\Test 28.09.05 - Straty 0
Rank Ci\Pasgear 2\Test 25.08.05 - Rankb 1

Help Cancel oK

» Title: Project title

» Subject Project subject

* CommentsProject comments
e Data source periodhe first

» Tables List of connectedlata

and last records date of data
table.

and Id tablestheir names, fileg
and # records.

Definitions

+- Properties for Project 1

Summary ED__E!}_’\_UEI!_Q_U_S!_EIEXDressluns | Table Layout | Default chart layout |

Survey method:
I'S\Hnelﬂeel

Length

J Unit | cm v
Gonads and maturity, ——— e
[T Lengthin |1 cmintervals

# Gonadal stages:
8 Measurement type:

Lowest gonadal stage: |TotaHenght[TL] j
0

Lowest default mature stage: "WEIghl

|3 gmlg j

MNEB: To change the displayed valus for columns (fields) entered as
codes then open the properties on the key column of the
corresponding Id-table and setthe 'Id alias' field property.
Forexample: To change between latin or local name for Species
codes then change the 'alias' ofthe Species Idin the Species
table.

Help Cancel

Survey methodChoose sampling
method or define your own.
Gonads and maturityDepends
on this datdield exist).

> Gonadal stage# of defined
stages allowed in data field
‘gonads'.

» Lowest gonadal stagowest
stage allowed in data field
‘gonads’.

» Lowest default mature stage
Lowest mature stage for
mature individuals. Used by
the analysis variable 'Mature
percentage'. This property ca
be overridden at the analysis
(SeeAnalysis propertigs

Length Defines the length unit

used in groupings and display.

=)

This is a short cut to the unit
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definitions in the length column
(seecolumn properties

Check length in [ ] cm intervals if
the data consist of length

frequencies instead of individually

measured organisms (ségopes of
biological dataunder Overview).
Weight Defines the weight unit
used in groupings and display.
This is a short cut to the unit
definitions in the Weight column
(seecolumn properties

To change a coded column alias
e.g. species name in Latin or loc
(seecolumn properties

Expressions

* Properties for Project 1

Summary'Deﬁmlluns'Eﬁun mode Expressions |Tah|e Layuul'DefauIicharilayuul'

L

| Note

List of available [ user defined expressions E

Add... | Wiew |B=-.m:-v=-.

Converts Column value from cur.

Converts Val in unit U to current ...
Fulton's condition factor K, W in ..
Setthe length interval used fort...

Length estimation in cm from W i...

Pointweight estimation from len...

Eestimates mean weightin leng
Length estimation from weight u
Return estimated Weight using

MName | Body (syntax)

ShiftUnit{Col, Val, U1, U2)Val / UnitFac{Col, U1} * UnitFac(... Converts Val from unit U7 to unit
CollnUnit{Col, U} ShiftUnit{Col, Cal, Unit{Cal), U}
InCalUnit(Cal, Val, U} ShiftUnit(Col, Val, U, Unit(Call)
Fultan(L, W) 100"W/L"3

Length_Interval 1]

Est_Length(W. a. b} (W/a)"(1/b)
Weight_from_Length(N...N*(a*L " b)

Bayar(N.L a b. 1) N*(1/17a/(b+T1)"(L+])"(b+.
Data_Est_Length InColUnitiLength, Est_LengthiC...
Data_Est_Weight InColUnitiWeight, if[0 < Length_|..

Help

Cancel

* Give the expressions library g
the project. Arexpressions
any function, query, or
constant that can be called ar
used inQueries Analyses
Calculated fieldsor for
replacemenof values in the
data base.

* An expression consists of a
name (with or without ingoing
parameters), body, which is
the syntax that can be
compiled, and aote
describing what the expressiag
does.

* Some of the expressions are
predefined and cannot be
edited or removed. But the us
candefineany number of
expressions and add to the
library by pressing [Add] on
the property form, or using
[Add to library on the
expression builder. User
defined expressions can be
edited or removed.

—

d

n

er
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Table layout
W[ - The Table layout gives options
Summaw'Deﬁnmcnlexpresslcns Table Layout IDefauHcharHavcutl for hOW thetablesshould be
Standard Projectfont. d|sp|ayed
=2 E?;Zl:::r!u::o;frcws by primary samples TheStandard font Sets the
ccoor | default font used on all tables

© Shadow in % I'\E 3‘

I” Coler separation of column by sample level

¥ Showtooltips with code descriptions
¥ Mark redundant data as: |NA

Help Cancel

and new objects.

Query match color. Sets the
text color used for records that
matches theonnected query
Color separation of rows by
primary samples. If checked
theprimary sample unitPSU)
will be separated visually in the
data table by a color or a shad¢
depending on the choice. If you
have colors on the columns (sge
column propertiesyou should
use shadow

Color separation of columns
by sample level This option
will automatically color the
columns depending on their
defined sample level: PSU (red
physical (blue) or biological
(green). (seeolumn properties
Show tool tips with code
description. This option enable
you to directly see the lookup
alias of codes from the related
Id-Table

Mark redundant data as NA.

If checked then illegal records
or data not used in analyses will
be marked as NA (default) in
table, or user defined layout.

174

N

\"&4
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#|x| | Pasgear has an inbuilt default for the
Summary | Definitions | Expressions | Table Layout Defau\tchanlayout' |ayOUt Of a"qraph e|ement®bjeCtS).
o elomaItS: s oply recursivaly o al objects | F Shadow I This, however, can be modified by th
IA”E'WEI“S . j Frevieis user. All newly createdharts and

ategory legen a . .
Zscale fogend diagramswill follow the default sgtup
CETR— Graph elements can be categorized
St errorbox = into
L [ eon | « All elements
¥ Apply line style ¥ Apply color:
[ Solid 5 * Font elements
¥ Apply line width: W Apply radius .
§ o = * Fill elements
IIFszplyﬁHstyle: - [~ Apply fill color: ° Llne e|ementS
sl i [ i i Each element can be individually
o E . . .
oo I designed (size, color, fill style etc.)
Invert all Grey scale Selectall | Beset
Help | Cancel | oK |
Expressions

Expression builder
Formal and actual parameters
Expression Library

Expressions

Pasgear 2 has an expression compiler that enatileto\solve a large range of
mathematical or logical expressions (Beeject properties/expressignExpressions are
used agjueries functions (mathematical calculations), or datsebaperations such as
e.g. lookup codes in Id-tables @placemenof values. By using expressions on added
calculated columns in the data table, or in theigsethe user has virtually unlimited
possibilities for selecting, grouping and analyzihg data (see exampleatabase
tables/Calculated fiel)sExpressions are compiled in Pasgear, and therefeeds to be
constructed with the correct syntax for the comibedeal with it. For complicated
sequential expression the use of parenthesesrefahe important to divide the
operations into smaller parts.

Expressions can be any combinations of the follgwin

1. A number (float) —i.e. a simple floating valiles 2, 2.1 or 2e-2

2. A variable - a quoted expression for an objept@ésenting a value. 'varl'

3. A binary operation - an arithmetic or logicakogtion with 2 operands (+, -, *, /, DIV,
MOD, #, =, <, etc..)

4. A unary operation - an arithmetic or logical gign with 1 operands (LN, LOG10,
EXP, ABS, etc..)

5. A function - a freely defined function with aptmnalparameter listike
FuncName(Argl, Arg2..ArgN).

e



35

6. Another expression — identified by a name anckstin theExpression library

Expression builder

By using the expression build] you can see the available operators and funcdods
their syntax, as well as the available tables #&ldd to select values (variables) from:

o

((Field{'Species) ="6") or
(Field('Species') ="15')
and ) Write or build your expression
{ Month(Field(Date"}) In [ 3.6, 10])
-7 =] =|=|<]|<| And|or|mot|in] ([|)| Addtolibrary.. |
- Operators Ln =]
T e Log10
E-Tables Logical Abs
D Date/Time Round
ata
Speci Database IsMan
----- pecies Library Day
""" Gear Manth
""" Station Year
i~ Setting Type If
é----Stratum AutoMNumber
‘- Rank
IUnit |

Field(’column')
Returns the current field value of 'column' in table you are applying the expression

to
Help | Cancel | QK I

The expression builder has an edit field where garudirectly type in the expression.
Alternatively you can add operators or parenthégassing the speed buttons
A -fil=| == <|e| And|ofNotiin| (])]

Below the speed buttons you can select among tle expressions groups (Operators,
Functions, or Tables) in the left pane. The migsae will then give you the group
categories:

» Operators: All or Arithmetic, Comparison, Logical, and set

* Functions: All or Mathematical, Logical, Date/time, Databaaad Library

* Tables The fields (columns) of the selected table.

If you have chosen operators or functions you ban select and insert (double click) the
chosen operator or function in the expression pane.

Below the pane the syntax is shown, and - if neogssa help text of the chosen
operator or function is given.

Formal and actual parameters

Some functions have formal parameters that muspbeified to actual parameters. The
formal parameters are given in parenthesis afeeeipression (function) name:
<name>(formal paraml, formal param2,...).
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For example if you want to look up a value fronpadfic table field you use the
functionLookup(table, column), which has two formal parameters: table and column
To make this function operational you must the indee actual table name (choose
group table, choose table and double click) instdddrmal parameter ‘table’, and the
actual column name in chosen table instead of fopa@meter ‘column’ (choose a
column in second pane and double click).

Expression Library

You can add any new expressions (queries, functmaisulated fields, etc.) to the

Project Expression libraryy pressing Addtolibrary._ |

This will open a new dialogue where you must ghwe éxpression a header (name),
specify if there are formal parameters, and optlgrave an explanatory note
(annotation) to you expression:

4

Expression Name (with or without parameters):
|Tiger_or_Bream_in_selected_months
Expression body (syntax):
{ ( Field{"Species’) ='6" ) or

( Field{"Species’) ="15") )
and

{ Month(Field('Date")) In[3..6, 10])

Note: Compile

IQuery that returns true if species is Tiger or Bream and months
are Mars to June or October

Help | Cancel | oK I

When pressing OK the expression will be savededitivary and you can recall it
anytime you need it by just referring to the nafa. example, if you want to use it
inside other expressions. Expressions added tibtlaey will be displayed and can be
retrieved in the expression builder under Funcfiabsary.

To delete or edit a user defined expression you maesthe [Edit] or [Remove] option in
Project properties/Expressionityou change or edit the syntax you can chedk if
compiles without errors by pressing [Compile].
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Database
D1 r= | - EY= R = o] (=TRSO 37
YN [ I 7= o] [T URUPPPPRRPORt 37
DEIBTE TADIES ...ttt ettt e e e e e e e e e e e e e e e ettt e e aeaeeeaeeeaerr b ——————————_ 38
[Ty =Ty A =TT o ] (o PSSO PO PR 38
(D oy (R (=Yoo (o E PSPPSR 39
o d oo Ao F= = NP PUPRPRPTRP 40
e (o] o[ =T (o T = Lo [ PO PURTTRPPPPT 41
L 170) 1 410 1o L= PR TPRPRRN 41
D 1Y o] = YU UPTUPPRRTT 43
F X [o I o LoV (= To RS (oo ][] 1 0 0 1) PO PPUPRPRPR 43
(OF=1[o1] E=1 (=10 I (=1 [0 TSP 44
DEIETE COIUMNS ...ttt ettt et e e et ettt et e e e e e e e eeeeeeeeeae s bbb e seeeeeaeeeeesaessbaasan i seaasenaeeseseesenes 45
(1= (o I (oo [0 g a ) I o] £ 0 1= 1 (1= 45
Renaming fields (and any Other ODJECT) ..o e e e e eee s 46
(D 1= N 7= 1 o] [T PSR 48
1= Lo S (01103 10 =) PR 48
Id Tables Or REfEIrENCE TaABIES ..........ooiiieeeeee ettt e e e e e e e e e e e e e e et e et e e e e eeeeeeeesebrsrababaaannes 49
Y o=t T T R = o = U U ORPP 49
1T T g 7= o] (= PSP 49
5] =V iTo] g T 7= o] [T TR 50
SEtHNG tYPE tADIE ...ttt et e e e e e ettt e e e e e e e e e e e e e e e e annnaaes 50
Sy 1= (0 a0 =1 o] L= TSP 51
R La] G 7= o1 [T R PPPRPRPRPRIRt 51

Database tables

A standard (default) Pasgear database has oneftalolataand a series of Bl tables(or
reference tables for translating codes (foreigrsk@ythe data table to corresponding
names and additional information) for species, g&ation, set-type, stratum and rank.
The unique Id field (or primary key) in the Id tablcorresponds to an Id-field (foreign
key) in the data table. (i.e. Species-Id, Gearttd) e

Add tables
You can add more tables to the project by rightkchn Database and choose Add table:
2 &Project 1 Rec No|Date [Station|

: 4.44/M4/1007 1

| Add table...

. BESpecE

1
Properties... Alt+Return j

This will open the Add table dialog:



38

4

Caption:
[My Idl tabls
— Type:
 Datatoble
& |dtahle
Filename in project:

C:\Pasgear 2\Demo project- My |d table bds

Help | Cancel | ,TI

Here you give the name (caption) of the table. flleename will automatically be a
combination of the project name + <table captiods,land located on the same path as
the project.

You can choose between two table types:
» Data table
* Idtable

NB! Although you can add a data table, these capetobe accessed by the analyses so
this option is for future use only.

Theld-tables(or reference tables) are for creating relatiopsiior translating codes in
the data table to corresponding names and additioioamation. Thus if you want more
code fields in the data tables and associate thi#se new Id-Table you can create one
and set the relationship on thata field property

Delete tables

You can delete some of the standard Pasgear ldst§Btation, Setting type, and
Stratum) and any of the tables you have added gtiurg highlight the table and choose
delete.

L H e Atz =

[ DQUEE View...
- BEffc¢ X [PEEEE Del

Insert records

You can insert new records anywhere in a tabladht click and choosinsert record

or simply press [Ins]. The insert record dialogsiehof 2 columns, where the first
(Default) contains the field values of the last record wa@nt to insert after. This means
you only have to fill out the fields in tidéew column where information has changed.
All the others will inherit their values form thesEault column. The number of records to
be inserted is by default 1, but you can insertramyber of records by changing the
value in theRepeatfield. If you have many records to insert, it &seer to simply append
them at the end usirienter dataand thersortthem in to their right place in the table.
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I
Field |Default |New -
Date 25/01/1992
Station 1
Species 6
Gear F
Mesh (mm) 64
area covered (m) 45
Duration (hour) 0
Setting Type 2
Mumber 1
Length (cm) 275
Weight (g) 400
Sex M
Gonadal Stage 3
Stratum 5
Rank 0 -
1 o

— Empty values means: ; Insert After:
 Empty record IZE’B
Repeat
' Erevious recarc I‘I—p—
Help | Cancel QK

Delete records

Choose the starting record, the right click ontdi#e and chooseelete records In the
From andTo fields you can then define the number of recoodset deleted. You can use
arrow keys, PgUp, PgDown, Home or End when speaiftine number of records to be
deleted.

Note that once you press [OK], the records wildieéeted permanently; there are no
Undo or Ctrl Z options in Pasgear when working loa tables. You should therefore
always make sure you havéackupof the tables and project.

e

From: To: [~ Allintable
|254 260 =7
Help | Cancel | QK I

You can also select and delete records using ayQuyeright click on the Table and
choose

1 Connect guery NA -
j Select and... d X Find... Ctrl+F

# Import

£l sort... o¥ Replace... Ctrl+H

B8 Delete records... % Export...
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by one, a range by increasing thefield, or all found by checking [V] the boAll in
search rangé.

KL

ISeIection'l j ~ v|
Count matches: | Searched from 1to 7532
Found from 2 to 7358

: ﬂﬂﬂ Match: 89 of 7357 = 1.0%

From: To: [~ Allin search range

|2 |2 =1
Close |

Export data
Data can be selected and exported from any tabtegbi/click on table»> Selectand..

» Export..
Rec NoIDate Station | Species |Gear |[Mesh |Relative effort [Duration (hour) | Setting Type [Number |Len

» S i j g 45 0.000 2 1
—| & Connect query
L] Select and... d 2 Find... Ctrl+F
- @ Import » X Delete...
1 %) sort.. a* Replace... Ctrl+H
- X Delete records... L 4 Export...
7| & Goto... Ctrl+G £ Check length/weight
| ™ First -I* Estimate weight

P : = TR T

This will open the export dialogue where you chotbseexport format:

* Choose Format j ﬂ
Table format —Mm
' Fasgear
© Text
 Cliphoord
Help | Cancel | i

If you choose ‘text’ or ‘clipboard’ then you mustfthe the field separator and whether
you want to include the column headers when expgKitheck Include headers on).

4

Separator:

[ B

™ Include headers

Help | Cancel | QK I
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Finally specify which record range to export (irofrrecord — To record) and the Fields
— by checkingY] Included on/off + optionally the field ranges yaant to export.
If you don’t make any specifications or restricedhe whole data table will be exported.

ki

Table: From record: Torecord:
[o= B |
Where: (Simple rangs mode)
Field included [op.  |From [To -
Date W
Station W
Species \
Gear \
IMesh (mm) \
Relative effort (m) \
Duration (hour) \
Setting Type \
Mumber W
W
\
\
W
W
\
\

= -

Length (cm)
VWeight (g)
Sex

Gonadal Stage
Stratum

Rank

Commercial species _I;I
A L

™ Invert selection Clear | IE)ﬂmOd8|

Properties for tables

Right click table in project tree view and chooseperties or highlight table and press

Each table has a property frame where you can el#ie display, connected query, and
the table caption (under the general tab). In &udib can see the file information of the
table (path, size and last modified).

Effort mode
If the table is @ata tableit has one more frame for effort mode:
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ki

Effort mode IDiSpIayI File Information | Oueryl General |

| Effort variable: Definition: Sid \ralue:|

Absolute effort  Default ||One persample EI

— Sample raising:

1. (Relative effort) Mone | I Field('relative effort’) EI |1DD
2 (Duration) None | I Field{'Duration") El |12

— Record raising:

Catch fraction: MNone ||None El I-I
Absolute effortunit  Standard effort (sampla raising) unit
set I‘IDDm 12 hour set Apply |

Sample and record raising is done on 'Mumber’ and "Weight' data.
They can be applied individually if activated in analysis properties.

Help | Cancel |

Here you define:

1) The absolute effort (value and unit), (see &serview/Effort definition and sample
raising modep Default (1) means that the absolute effort esghme as a primary
sample unit (one sample = one absolute effort ulhithis is not the case you must
specify in the definition field theolumn(or expressiopwhere the absolute effort
values are given.

2) The relative effort and the duration effort u@dsample raising to a given standard
value. If not applicable then pre Nene and definition and standard value will both
be set to “None” (code =1). Otherwise you must gpéc the definition field the
column (or expression) where the relative effod daration values are given.

3) Therecord raisindif applicable se&ffort definition and sample raising modjesd
the column (or expression) where these valuesiaes g

4) The relative effort units, e.g. m for relativiéoet expressing net length, and hours or
minutes for duration, are defined (if applicable}he respectiveolumn
properties/UnitsThey will appear in the combined definition f&tandard effort (or
sample raising) unit’ field when press Apply .

By changing the standard values of the relativertdf all calculations will be adjusted
accordingly if ‘Standardize catch by’ is checkedhirAnalysis properties
Analysis |Query|General|

Standardize catch by: —
¥ Relative Effort
[~ Duration

[~ Catch fraction
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If any of the raising options are set Nene in the data table properties (definition and
standard values = 1), then these will be disabidgtie Analysis properties, as e.g. Catch
fraction in the example above.

Display

Under the Display tab you can define the numbe#igible columns (= checked), and for
the data table you can change some of the fielshwa$ to being physical (with or
without PSU separation) or biological (s&stage sampling design in one regord

* Properties for Data j ﬂ
Effort mode |F|Ie Information | Quer\,-'| Generall
Visible columns: Brimary level (checked=P3U separator):
#Rec Mo B Date
W Date [w] Station
[w] Station B Gear
M Species EMesh
W Gear W Relative effort
W Mesh (mm) W Duration
W Relative effort (m) W Setting Type
W Duration (hour) [w] Stratum
M Setting Type
WINumber Secondary level: _IUF' _IDC'""'”
W Length (cm) Rec No
¥Weight (g) Species
il Sex Mumber
W Gonadal Stage Length
v Stratum Weight
W Rank Sex
#INew Column Gonadal Stage

Rank

Mew Column

Help | Cancel | 0K |

In the project tree view you can see some of thegnties of the fields by their icons.
Fields that are used as sample separators (P3Id)file red, other physical fields are
blue, while biological fields are green. In additipou can see if the field is a code field
with an Id-relationship (reference) to one of thedbles (marked by a k@), or if it is a
calculated field (marked by a ré&dfor function).

Add new fields (columns)

You can add any number of new fields (columns) tabde by right click on the table and
choose ‘add column’ in the pop-menu:
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2 -PG2 Demo Rec No |Date Station | Species |Gear
B @Database

R Reng View...
- | Dg & Connect query '
A Sten? select and... ’
Spi
Ge o [T El: ’
-4 Me %1 Sgrt.
- B RelE Delete records...
B Du g Goto... Ctrl+G

- [l Let ¢ Previous

M | ast
~01Go

.4 str ® Edit or append records...

- RalZ= Insert Record... Ins

mfﬂ S0 Add column...

This will open the Add column dialog:

e

Field id: Type: # characters

|1? I General J ID ﬂ
Field name: §
My column

Calculated fron Iflmallint
oat n
String _|

e
Hel oK
;p Date J —

Here you can give the column a name and speciffyffeyou want. If you choose string
you must also give the maximum number of chara¢hextsthe filed can take. The type
‘General’ is for calculated fields.

Integer

Calculated fields

You can choose the column to be a calculated esioresin that case the type will
automatically be set to ‘General’. Calculated feeldll take no physical space in the
database. You must then specify the expressiomraily by using thexpression
builder Zl. Calculated fields are very useful for making rgmeupings on the data. If,

for example, you want to group the species intoroencial and non-commercial you can
do this by making a calculated field and give @ thllowing expression:

If (Field('Species') in [‘codel’, ‘code?’, ‘code3ic ], '‘commercial’, 'non-
commercial’)
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Or you can nest several ‘If' expressions insideneatber to make several groups

If (Field('Species’) = 'codel’, 'namel’, If( Fiéhhecies'’) = 'code2’, 'name2’,
‘Other")

You can thergroupyour analysesn this calculated field.

Delete columns

Of the standard (default) Pasgear columns, yowoandelete Stratum, Gonadal stages,
Sex, Setting type and Duration. In addition you dalete any of the new columns you
have added to a table by highlighting the columth jaress delete:

o —

-ESpeci
@B EGear E

Field (column) properties
Right click field in project tree view and chooseperties or highlight field and pre&

Depending on the type of the field (column), arflléayou have various options:

» If the table is and-table (reference table) you can define the field asragmy
key field by checkin(¥ ldkey

» If the field is a primary key field you can thenodse the default Id ‘alias’ (Label)
that the key shall translate into.

» If the field is a code (foreign key) indata tableyou can set the Id relationship
with an Id-table and the corresponding primary Kege example below on how
the <station> field in the data table is relatethi <Station Id> field in the
‘Station’ table, and that the default alias is #fmame> field)

» If the field is a calculated expression (only apatile to new columns, sadd
fields), you must specify the expression, optionally bing theexpression
builder %]

» If the field has a metric unit (stored unit haswension = 1) you can choose or
define other unitse.g. stored length unit = mm, then cm has comer3.1. You
can also add more units to the list by pres_=g

* You can set the default empty or unknown valugtierfield

» Sample level: For some of the standard Pasgedsfiahd all new fields you can
define the sample level as physical (with or withloeing a sample separator) or
biological (se€-stage sampling design in one reqord

* Finally you can specify the field format (# decisidbnt and background color)
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- Properties for Station jﬂ

Column IGeneraI|

Field name: Field Id: _

- — Sample level:
IStatmn |3 & Primary (physical)
Type: Size (in bytes): ¥ Sample separator
IInteger |4 " Secondary (biological)
I Id key

. . - — Format:
Id alias (label): I <MNo alias> j £dacimals: Tl
Id relationship with table: ID 3‘ Font | |
I Station.Station Id j
Calculated expression: Default empty / unknown:
| 2[ o
Unit: Conversion:
| = =

Help | Cancel | |

This means that field <Station> in the data talale Il relationship with the <Station Id>
field in the ‘Station’ Id table:

 Properties for Station Id jﬂ

Column IGeneraI|

Field name: Field Id: :

. Sample level:
IStat'O” Id I2 = Primary (physical)
Type: Size (in bytes): [~ Sample separator
IImeger |4 ¥ Secondary (biological)
v =Id key .

. Format:
Id alias (label): | Name j [&dprimnls: Color:
192l Choose default description field to label the
I <Ng| id-codes.
Calculated expression: Default empty [ unknown:
| 2 (o
Unit: Conversion:
| B o

Help | Cancel | oK |

The primary key field <Station 1d> in the ‘Statiolal table will be translated into the
content of the <Name> field when running analyses.

Thus on thelata tableyou can set Id relationships of the values whighia codes to a
set of primary keys (list of all codes used) in@Table On the Id-Table you give the
field that contains the information the codes stidad translated into. For example if you
want the species codes to be translated in ‘Logalal instead of ‘Latin name’ you
change the Id alias from the field with captiontibaname’ to the field with caption
‘Local name’ in thespecies tablen the ‘Species Id’.

Defining and adding units

Numeric fields can have automatic units (e.g. leragid weight) where you can toggle
between different units by choosing from the ‘Urid®mbobox:
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Unit: Conversion:

kg =|[o001 B

|

tonnes

The ‘Conversion’ field will then give you the muydtication factor between the displayed
unit and the value as stored in the database. d&vatpreferably stored at the lowest
resolution possible, so that for weight, for exampthe stored unit is grams, so that the
conversion factor between grams and kg (the opitidisplayed unit) will be 0.001.

You can add any units of your own by press *}, which will open the Unit editor:

fiK

MName | Conversionl
g 1

kg 0.001
tonnes 1E-6

Edit. | Delete. | Mew. |

Close

Press [New] to define a new unit and correspondoryersion factor

Renaming fields (and any othe object)

Almost any object in a Pasgear Project can be redancording to your preferences. If
the property page has a tab called ‘General’ (glzdated as the last tab on any
property page), then by opening this you can rent@m@ebject your are addressing. Thus
if you want to rename any of the fields, tablgseries analyseschartsetc. then open
property page and change the name in the ‘Capgidinfield. Similarly you can add any
personal comments, memos, etc. to any of the abjeche ‘Comments’ pane.

2|

Column General |

ngtion:

Comments:

Editto give new user defined name ofthe object

Add any

Help Cancel [9]:8
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=15

=0 ?atabase NDate Station SpeciesGeaesh el. effort (m)uration (hour) Setting TypeNumberLength (Em)IWeighI (g)|SexIGDnads%StratumlRank'

7 df%at;ec i | | 111/01/1992 18 5 127 45.000 0.000 2 1 62.300 3200.000 F 0 1 0

i Date | 2 — 113 F 127 NA NA 2 1 50.900 1750.000 M 2 1 0
@ Station | | 3 - 112 F 127 48.500 1300.000 F 4 1

e —-

- Gear | 5 = 1115 B 127 26.300  650.000 F 2 1 0

@ Mesh | 6 = 115 B 127 NA NA 2 1 27.500  850.000 F 3 1 0

" B Rel. effort || 7 = 115 [ 127 NA NA 2 1 22700 525.000 M 0 1 0

- 8 Duration (| | 8 = 115 [F 127 NA NA 2 1 24,100  600.000 F 2 1 0

1 Setting Ty | 9 = 116 NA NA 2 1 23400 575.000 M 2 1 0

0 Number || 10 = 14 IF 127 NA NA 2 1 56.800 2125.000 M 2 1 0

-0 Length (cr || il - 13 F i NA NA 2 1 58.800 1850.000F 1 1 0

- 0 Weight (g || 12 %= 115 F 140 45.000 0.000 2 1 28.100 775.000 F 3 i 0

- I Sex L 13 - 115 E 140 NA NA 2 l 25.600 700.000 F 3 1 0

- [ Gonads || 14 - 1115 F 140 NA NA 2 1 25.000 750.000 M 2 1 0

-1 Stratum || 15 - 115 F 140 NA NA 2 1 23.300 575.000 F 1 1 0

- Rank || 16 = | 115 E 140 NA NA 2 i 20400 1000.000F | 3 1 0

Fields (columns):
In a standard Pasgear data base there are theifajlfields by default (see alsable J:

« Record number (automatically calculated)

« Date: Uses local short date format (In MS Windogtmose Control Pand
Regional option® Date). NB. A date is mandatory for the record ecalbbcepted
asvalid (see2-stage sampling design in one reqord

- Station: Numeric station Id. Correspondstation table» Id

« Species: String Id. (7 chars) CorrespondSpecies tabl® Id. Unknown default
='0". NB: If Species Id is known, the record isisimlered as galid secondary
sample record (SSU), or valid biological recorce@etage sampling design in
one recoryl

« Gear: String Id. (2 chars) Correspond&stear table» Gear Id

« Mesh: Numeric Id: Corresponds @ear table>Mesh Id. NB: If ‘Mesh’ is known
(<> 0), the record is considered aga#id primary sample record (PSU), or
physical record (se2-stage sampling design in one regord

+ Relative Effort field. Relative effort type is deéd in theData property page
effort mode (see alsdffort definition and sample raising modesTable 3

« Duration field. Duration type is defined in tBb&ata property page effort mode
(see alsdcffort definition and sample raising modles

« Setting type: Numeric Id: Corresponds to 'ld" figldetting type table

« Number: Number of individuals per record. Unknowf.%£seeBiological data
(the secondary sampling leyel

- Length: length of individuals in record. Unknowr0=

« Weight: Weight of individuals in record. UnknowrD=

« Sex: The values Males (M), females (F), unknown {dyenile (J) is allowed
here. Default = unknown = X.

- Gonadal stage: The gonadal stage (numeric valuedahdividuals in the record.

The range of valid gonadal stages is defined irPttagect Properties
« Stratum: Numeric Id: Corresponds to 'ld' fieldStvatum table
« Rank: Numeric Id: Corresponds to 'ld' fieldRank table
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Id Tables or Reference Tables

The Id tables are used to store information oridreeused in the data table, such as
names etc. This works a bit like a relational dassband the purpose is to save space in
the often very large data tables.

All Id tables can automatically be filled out wildi's from the Data table by right click
and choose ‘Build from table..” on the pop-up mand choose the table to build from.
This will add all the codes (foreign keys) foundfiwe chosen table.

Standard Pasgear Id-tables are the following:

Species table

Latin name Local name
Hippopotamyrus dischorfyncus (el i)
| 22 Marcusenius macrolepidotus  Bulldog 0.012 3.070 0.000 O
3/3 Mormyrops deliciosus Cornish jack  0.029 2.690 0.000) 0
: 44 Mormyrops longirostris Bottlenose 0.032 2.720 0.000 O
BI) Alestes imberi Imberi 0.255 2.150 0.000 O
: 66 Hydrocynus vittatus Tigerfish 0.024 2.911 0.000 O
77 Distichodus shenga Chessa 0.006/3.500 0.000 0
I 88 Labeo altivelis Rednose labeo 0.025 3.050 0.000 0 -
(4] | ;I_I

TheSpecies Id(7 character text string) should correspond withdnes you have used in
the species field in the DATA table. Here you cawrenter the Latin name well as the
common or local name. Tleeandb fields are the length-weight coefficients for the
particular species, and theandN fields are statistics describing their estimatemfthe
data (if applicable). The length-weight coefficertn be entered manually (values for
most species can be found in FishBlagp://www.fishbase.org/search.phpr
automatically when calculated from your own date@@nalysis/Length-weight

relationship.

Gear table
25|Gill net
2F 38 Gill net 38 38.0 Set 45 m
3F 51 Gill net 51 51.0 Set 45 m
4F 64 Gill net 64 64.0 Set 45 m
5 F 76 Gill net 186 76.0 Set 45 m
6 F 89 Gill net 89 89.0 Set 45 m
1F 102 |Gill net 102 102.0 Set 45 m

8F 114 Gill net 114 114.0 Set 45 m
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TheGear Id (2 characters) ant¥esh Id (integer) should correspond with the ones you
have used in the DATA table. Und8ear nameyou can enter the name of the gear (e.g.
gill net) and theMesh label(= output format) you want to be used in thealysis

Tables. TheMesh Id and theMesh labelcan be identical, and usually are when
operating with different mesh sizes. However, trdeoofMesh labek given in the gear
file will also determine the order they are showrsome of the Analysis tables calculated
by PASGEAR, and the order they are presented igeiae selectivity tool. It is therefore
recommended to arrange and enter (or sort) varrms$ or hook sizes in ascending
order.

TheMesh size (unit)field is for calculating the selectivity coefficitnin the Ger
selectivity tool and should always be numericale Abs effort unit field is used to

define the fishing unit (Set, haul, etc.). Thedi€ear sizefield is used if for example the
different mesh panels, long lines or traps haviedifit dimensions. They may be
identical to theRelative effort field in the DATA table, but this is not critickdr most
calculations of standardized CPUE. For calculatminstandardized CPUE, only the
Relative effort field in the data base is used, except wBear tableis chosen in Data
propertiedEffort mode/Sample raising/relative effort where the valu¢gheGear size

field will be used. Th&ize unitgives the unit of th&ear size

Station table

# Station

[rcetoboniihone el e e
g

I} Sampling station 1 |st1

The Station Id (integer) should correspond with the ones you hesesl in the DATA
table. Here you can now enter theme of the station, and short print name for graphs,
and the geographic position of the station.

Setting type table

# Setting Type - | O |i|
[ s ETP—
£

2 Bottom set

Type

The Setting type Id (integer) should correspond with the ones you heseal in the
DATA table. Here you can now enter the name ofpitaicularType of setting, and the
label (e.g. Sector, Strata, Type, etc.). A type of sgttian be any of your choice. For
example 'Bottom set’, 'Top set', 'Perpendiculdnéoshore’ or whatever your particular
samplings programme wants to stratify by or difféiszte between.
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Stratum table

[Roo NoStratum d[NemelCabel]

This table works like the Setting type table. Bieatum Id (integer) should correspond
with the ones you have used in the DATA table etc.

Rank table

10/ length is assumed wrong and corrected

3 20 weight is estimated from weight-length relationship 20

4 30 weight is estimated from mean weight in mesh size of species 30

The Rank field in Pasgear is typically used to giaidity to the specific records. When
theRank field contains values different from 0O the recantl not be used in certain of
the calculation procedures, such as length-wegjhtionship, mean weight, condition
factor etc. Se€ind, check, and correct recorfits possible sources of errors and the
suggested codes used when correcting them.

TheRank Id (integer) should correspond with the ones you heesl in the DATA
table. Here you can now enter the meanigne) of the Id, i.e. how is this particular
record ranked in terms of validity and usage. Hirel is used in thé\nalysistables and
diagrams
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Queries
L@ 11 =T TSP 52
(7o) a1 g =Tox 11T =T (11T Y2 SRR 52
Y= 1= Tox (o] o 10 [ 1= Y2 R 54
57101 0] (=38 = a T L= 120 To 1= 2 SESEPRR 54
LY=o 1 o] o PP PP PPPRPR 54
F o Y= g Lot =T o I (S A 12T Lo [ U PURUURPRPUSR 55
AV £z Lo F= LA (o] g 1o [ U= YA PO PP RPN PTPPPPP TP 55
Length-Weight VAIHATION. .........eiiiiiiiei et e e e e st e e e s st e e e e s abb e e e e e e s abbneeeeeaanes 56
Validation of the 1d’S USEA IN DALA..........cccmue ittt e e e e e e e e e e e eeeeaaaaaaas 56

= Pasgear II - Demo project.pg2

File Edit View Insert Project Data Tools Window Help

B RN Y LIET IS R

= @PG2 Demo
= Database

= B Data

&-E Species

=B Gear

&- B Station

&-E Setting Typ

B

E

[

788 Stratum

7 Rank
2-EMy Id table
..

AT Insert query... d T Selection

- @Analysis Properties...  Alt+Return % Validation

Queries (or selection filters) can be applied sdataor Id tablesor to anyanalysis
Right click 'Queries' under database in projea &red choose query type from the sub
menu. Available queries are:

1. Selection

2. Validation

Once a query has been created, defined and ogtioraahed it will be stored in the *pg2
file of the project and available on all subsequenities. Queries can also be cut, copied,
pasted, edited, deleted or — iftaxt mode- be added t&xpression library

Connecting a query

You can connect a query to a table or analysimaways:
1. Right click on the table or the analysis, ChoGssmnect query»and select one
of the available queries that have been created:
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File Edit View Insert Project Data Tools Window Help

DEES % (& (EE|[ 2w (el (¢ nHEE
= @PG2 Demo
& [i Database
28

1 ERank £} Sort...
1 EMy Id tabl x pelete records...

2. Go into properties [Alt + Return], choose the Quiaty and select an available
guery or create a new by clicki E'H
o

¥ Feb-May+Sep-Nov

@ ESpecies o VIEW...

w-EGear W Connect query

@ ES@oN ke select and... » % Tiger

= 8 Setting Ty| }

@#@stratum - Lmport » 5 Tiger or bream
[

[

Effort mode | Displayl File Infarmation Query |Genera||

Mo query connected j !I 1 v|

Mo query connected
Bream

Tiger or bream
Feb-May+Sep-Nov

To disconnect a query then chod$é® query connectedn the combo box, or Right click
on the table or the analy9s ‘Disconnect [Query name]

When a query is connected to a table the all magcrecords (those satisfying the
selection criteria, see below) will be displayedhidifferent color (default = red but can
be changed iRroject properties/Tables layjut

Rec NulDate |Station|5pec;ies|Gear|Me5h (Mesh)lSize (m)|E2 (hour)lSetting TypelNumberlLength (c:m)lWeight (g)lSexl
| 111/01/199: 16 F 127 45.0000 0.000 2 1 62.3 3200.000 F
| 2 = 173 F 127 NA NA 2 1 50.9 1750.000 M
| 3 = 172 F 127 NA NA 2 1 48.5 1300.000 F
| 4 = 172 F 127 NA NA 2 1 55.8 1700.000 F
| | 5 - 175 F 127 NA NA 2 1 263  650.000 F

All matching records can be found successively siggithe ® * > ™ | on the tool bar

or using accelerator keys:

M First Shift+Home
1 Previous Shift+F3
» Next F3

W Last Shift+End
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Selection query

Simple range mode

0

Select |Genera||

Table: From record: Torecord:

IData j I I

Where: (Simple range mode)

Field Op. |From [To -
Date =

Station =

Species = j

Gear = 1 - Hippopo

Mesh = 2 - Marcuse

Relative effort (m) = i - mg[m&*:i_

Durgtlon (hour) = 5 -Alesteys

Setting Type = 6 - Hydrocy

Number = 7 - Disticho

Length (cm) = 8- Labeo a~|

Weight (g) =

Sex =

Gonadal Stage =

Stratum =

Rank =

Season = .
‘ o

[~ Invert selection Clear | Textmode |

Help | Cancel | oK |

For those fields you want to select on then engdd filter criteria (Operator:=’ (equal)
or ‘<>’ (different from), and theé=rom value,To value) on the table fields. If you do not
enter any values in tferom or To columns, the field is not considered in the filtér
you only enter a value in either theom or in theTo column, the other (empty) column
will be considered to take the either the maximurthe minimum value of the field
respectively. Each field filtered are combinedhaldgical And operator (all filter criteria
must be satisfied at the same time for the reanizbtaccepted). For those fields which
are Id’s and have corresponding Id Tables, a cobthowill appear from which you can
choose your Ids.

The ‘From record’ and ‘To record’ fields define tpart of the database that the query
shall refer to. All uses of a query are restridtednly apply within the defined record
range. If you do not enter any values ininem or To record fields, the query will
apply to the whole tablef/file.

Invert selection . At the bottom of the query dialogue there is ackh@ox for inverting the
selection. When this is checked it simply meansalaecords that returned true (i.e.
satisfies the selection criteria) now returns falsd vice versa.
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Advanced text mode

Queries can be constructed either by defining mghges combined with logicahd

operators, or by pressir_g,eﬂfﬂ_wﬂ where you write the query in text (like using SQL)
When in text mode you have unlimited possibilibé€onstructing a query using a range
of operators such as, not, in, if etc. (se€xpressions

To help building a query expression pr?gsto enter th€expression builder
o

Select |Genera||

Table:

I Data

Where: (Advanced text mode)
((Species="6" or
(Species="157)

and

(ManthiDate) In[3.6,10])

From record: Torecord:
[ |

Enter a free selection in text expression. You can
expand the query using mathematical

expresssions together with logical operators like
AND, OR, NOT etc.

I~ Invert selection Clear || Textmode &I

Help | Cancel | oK |

In the example above the Query will only returnstaoecords containing either species
‘6’ or ‘15’ and only for the months March (3) torki(6) and October (10).

Validation query
EE

Validate

EISe\ect | Generall

™ Invert validation

™ Max length deviation limitin %: | 20

[ Checkinvalid codes by:

W Mesh (Mesh)
W Setting Type
W Stratum
WRank

A validation query is used to validate and chestords. It consists of 2 parts
» A selection query (as above)
* A specification of the validation to be performed:
0 Length-weight validation
o Validation of theld’s usedin the Data table
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Length-weight validation

Check the box: [VMax length deviation in % and set the percentage limit (default =
20%).

If the Species Id table (s@&ata tablescontains the coefficients of the species specific
length-weight relationship (either entered manuatlgstimated form Pasgear, $eéed,
check, and correct recodtien each record can be checked for deviatiotisein
recorded lengths and weight values, where the tlemiariteria is more than the
specified percentage limit between titeservedlength, and thexpectedlength (as
calculated form the observed weight).

Length-weights can also be checked and directlgddy right click in the Data table
and choos#® Select and.» Check length/weight

Validation of the Id’s used in Data

This is used to check if the entered Id’'s (codéspecies, gears, mesh sizes, stations,
settings etc, in the data file match with the goectfied in the Id tables. All I1d’s found
with no corresponding ‘definition’ in the Id tabhall be selected.

Check the box: [VICheck invalid codes by and select the Id tables you want to check
against

* Properties for Validation 1 ﬂﬂ

Validate |Se|ect|GeneraI|

[~ Invert validation

[~ Maxlength deviation limitin %: IED

¥ Checkinvalid codes by:
[ Station

OGear

COMesh (Mesh)

[JSetting Type

[ Stratum

ORank
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Effort summary

10T =T ] 10> YRR 57
Chronology and the units of effort (SEttiNgS OF PHIA)............ccoiiiiiiiiiiiiiieiee s v e ereeaeaaaaeeas 57
Check chronology and the number of settings/SAMPLES............ccociiiiiiiiie e 57
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Chronology and the units of effort (settings or sam ples)

Chronology is important when analysing the datas Tireans that is each date should
preferably follow chronologically and all fish caugn the same setting, gear, or sample,
should follow each other (see alsort databelow). The reason is that the calculation
and tabulating programmes will automatically asstima¢ when any of the physical

fields that define arimary sample unifsee Overview? stage sampling design in one
record such as either thaate or thestation or themesh/hook/trap sizeor thesetting

type changes in the record series, then it is consida@sesnew setting or a new sample!
You can see the separation of settings/samplesianuis in the Data table by checking

on ‘Sample separatin

=+ Pasgear II - Demo project.pg2 - [Data]

i File Edit View Insert Project Data Tools Window Help
lpzEax s =me

| ¢ Edit or append records...

R I I | EERY Sample separation
B 0 Database L ! ’T Mark redundant data
N 2
3| - 112 F 127
H 'ﬂ Rec NO I A 1172 F 197

Check chronology and the number of settings/samples

In order to check if all the settings or samples@rrectly entered you should run the
moduleEffort summary under Database in the tree view.
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= Pasgear II - Demo project.pg2 - [Data]

i File Edit View Insert Project | Data Tools Window Help

DB E&sX & mma|[ s v > w3l s
B-8PG2 Demo Rec N0|Date Station |Species |Gear |Me
= [ Database ld 1WHHH\.

#®Data | 2l - 113 F

=-#Species — : 1]12 F

& 8 Gear | 4 112 F

- 5 115 F

& & Station M 6 115 F

= #Setting Type 7 115 F

=& Stratum B 8| - 115 F

= ERank | s - 116 F

=-E@My Id table | w0 - 14 F

=-CQueries : 1 ~ 1|3 F

- Effort summary | IRC s JF

&= mAnalysis T 115 F

This will give you a short summary of the date areicnumber where that day starts, the
number of settings of each mesh size and optiottadiyotal number of fish caught in
each mesh size, relative effort etc.

Effort summary properties . Effort Summary can be run on various levels of grou
resolution and on various time intervals (date, kyeaonth, and year). It can also give
you a summary of selected variables within eacimddfgroup.

kK

Display IQueryI General |

Groups: Variables:

B Date WAbsolute effort (sef)
[]Station [ORelative effort
[JSetting Type [JDuration (hour)

[ Stratum [## Individuals

[J#Individuals, Length=0
|J#Individuals, Length=0

— Time Interval: :
F_Dg'y' CWeight (g)
 ywesk ond year
© tdonth and year
 Year
Help | Cancel |

The 'empty’ setting.

For proper calculation of frequency of occurrencd @atch per unit effort, it is very
important that all 'empty settings' are includethi@ data base. Aempty settingis a
setting or hauls in which one or some of the mesie[s, lines or traps caught no fish. It
is entered as a single record where allghesical fieldsare filled, but where the
biological fields the species (most importantly), number, lengthight and maturity, are
all set to empty values, i.e. 0 or X (or the valtrest are defined as being empty, see
column properties An empty setting will be displayed as a unitbkolute effort but
with no catch (#Individuals = 0), see mesh size @ in the first date below, which is
an empty setting.
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= Effort summary - | |:|| x
Date 11/01/1992 5| B
Record range: 1-266 b
Gear FFFFFFF F F F F F F F

Mesh (mm) 25 38 51 64 76 89 102 114 127 140 152 165 30 203 Total
Absolute effort (set) 11111 1 1 1 1 1 1 12
#Individuals 3377425 4 9 20 11 17 12 3 262
Date 25/01/1992 #2
Record range: 267-535

Gear FFFFFFF F F F F F F F F

Mesh (mm) 25 38 51 64 76 89 102 114 127 140 152 165 178 190 203 Total
Absolute effort (set) 1 11 ‘I. T 1 1 1 1 1 1 1
#Individuals 37 31 %4 29 23 12 16 11 14 1 1 269 _
¥ o

Missing settings

If a setting is ‘missing’, i.e. the mesh has notibeegistered in a date, but was found on
the previous or the next date, it will be displayeded with a question mal. If the
missing setting is simply an empty setting thengas 2 can automatically insert this
into the data table by clicking on tl® right click and choose ‘Insert [gear]:[mesh] into
data, or press [Ins]

Date 11/01/1992 "
Record range: 1-266
Gear FFFFFF F FE F F FE F F F F
Mesh(mm) | 25 38 51 64 76 89 1 & Export to... v
Absolute effort 111 11 1 Connect query .
Date 25/01/1992 » Find next irregular F3
Record - 1267-535 . .

e [ Run analysis... F5

FFFFFF

Gear
Mesh(mm) | 25 38 51 64 76 89 1 S-Pl=gaulat:i- Rl piteRer\r-] Ins

Apsolteefort 1 1 1 1M 4 Goto Record # 267 in data

Date 08/02/1992 & Print...

Record range: 536 - 702 . i

Gear FFFFFF Properties... Alt+Return
Mesh (mm) 25 38 51 64 76 89 102 114 127 140 152 165 178 190 203 Total
Absolute effort 1 1 1 11 1 1 1 1 1 1 1 12

Wrong absolute effort

If the data are not grouped (sorted) by the prinpdrysical sample separation fields, then
the number of primary sample uniB3U) and theabsolute efformight be wrong.
Pasgear assumes that the number of gear sampkhes aidate (station, setting type etc.)
should be constant. Thus if the same gear and meslis found at several places within
a grouped time interval, and the absolute effontisconstant then these are shown in
pink B. If the reason is that the data have not beenaplpported then sort the data.

Sort the data

If the data have been entered (or imported) haptihzand the dates and other physical
fields are out of order, you can run the sortingdaie which will sort the records. Right
click on table and choosort or press 2¢. NB. Sorting can be done on any table.
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- Sort records jﬂ
Sort by columns:
i 1.Date Up |
2. Station
g 3. Gear M
B 4 Mesh (mm) Group |
Bl 5 Setting Type
i 6 Stratum
i 7 Relative effort (m)
B 8 Duration (hour)
[l 9. Species
B 10. Number
I 11. Length (cm)
il 12. Weight(g)
[l 13 sex
[l 14. Gonadal Stage
fl 15.Rank
Direction _ o
& Ascending ¢ Descencling ‘ I Sarting with index
From: Ta: I~ Al
|1 |500] = 500
Help | Cancel | QK I

The sorting will be done hierarchically down to thst item checked. You can define
any sorting hierarchy by highlighting a field andwe it up or down the list by the i)
or [Down] buttons. By choosing [Group] the hierarchylwét up automatically by first
PSUfields (red) the other physical fields (Blue) dastly biological fields (green).

Check theSorting with index in order to keep groups of data that do not neetihg,

i.e. the catch in a mesh size, in the original otbey were entered (this will facilitate the
retrieval of records under cleaning and correcfimtedures as they will have the same
order as the original sheets).

Lastly define the record range of the sorting openan the From — To edit boxes or
choose all by checkirl_ Al

Once the data are correctly entered, sorted chogreally, and all the settings are
correctly displayed in the effort summary, you start to ‘clean’ the data base for
recording or punching mistakes as best as possbét-ind, check and correct recojds

Hint: If you want to create an index so that you alweeys retrieve the original data
order, irrespective of later sorting then do théfeing:

1) Add new columrof type integer, and name it e.g. ‘Original Index’

2) Right click ‘Original Index’, choos&eplace from column®» Rec Na

Replace from column » il -
i Date

Properties... Alt+Return
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Find, check, and correct records

Find any specific records

By creating a query and entering the search aif@my query combination) you can find one
or several of the codes and values in a tableQsegies.

Alternatively press [Ctrl + F] or right clidk Select and. » Find

Rec No|Date Station |Species | Gear |Mesh |Relative effort |Duration (hour) | Setting Type |Number [Leng
» 1000000 0.000 2 1
43 Connect guery

SR ¥{ Select and...

T #® Import » X Delete...

: 2l Sort... o Replace... Ctrl+H
- X Delete records... % Export...

] # Goto... Ctrl+G l# Check length/weight

= M First < Estimate weight

Here you can connect an already existingryor create a new by cIickir,[,:||'|

)
INCI query connected j !I QH

Count matches: |
I L ]

Find and replace any specific records
Press [Ctrl + H] or right click on tabke Select and. » Replace

ik

ISeIecti0n1 j QH
Countmatches: |
o <] > |

Replace | Replace all |

Close

The connected query will now be extended witRegplacecolumn where you can specify the
updates you want to make, e.g. changing specietdny other values.
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kil

Select |Genera||
From Table:
Data j
Where:
Field
Rec Mo
Date
Station
Species

=]
=

Fram To Replace -

Gear

Mesh (mm)

You can usexpressionn the replace column by writing these or usingghkpression builder

2

Check codes (Id’s)
SeeQueries/Validation of the Id’s used in Data

Check observed length versus weight

If you have individual fish measurements, you staiieck if the entered length and weight
data of each fish and species are correspondirig.i§ best done by first running thength-
weight relationshiplf there are inconsistencies between observedi@ded) length and weight
then the 7in the length-weight relationship will be relatiydéow (r* is acceptable within
roughly 0.95-1.00) and the diagram of length versaght will show manyutliers

First you should try to get the best set of estaddéngth-weight coefficients of a given
species. This is done iteratively:

Run the length-weight Analysis (s@ealysis/Length-weight relationship
Transfer coefficients to species table (8ealysis/Length-weight relationship
Connect &/alidation queryand check theMax length deviation in %’

Invert the query (se@uerie$. This will return all records with less than theecified
deviation

* Properties for Validation 1 jﬂ

Validate |Se|ect|GeneraI|

PONPE

IV Invert validation
[V iMax length deviation limitin “/u:§|2D
[ Checkinvalid codes by:

5. Proceed with step 1 and 2 until there are no motkess or f is acceptable.

Now with a good set of length-weight coefficiemglie species table you are able to go back
to the original records to check the outliers fonghing, or recording mistakes.

Right click in data tabl® Selectand..» Check length/weight



* Length weight check jﬂ
[ Tigerfish = ]
Ml Searched from 1to 7532
Found from 131 to 7437

“4| «| »| w| | Match 14 07307 -00%

From: Tao: [~ Allin search range

[131 [131 =1

— MNew value

@ Length Value: Rank:

~ Weight 1247 10 =

¥ Use expected: W Defaultrank

Record: |Fiec no: 137 - Hydrocynus vittatus
— Calculation: Coeficients: ——

Expected length (cm): |24.? a |D.024
Expected weight (g): [142 b [2913
Deviation (length): |5.Dcm (20.2 %) Iy |D.9?4

— Additional restrictions:
¥ Length =0 ¥ Species <=0

[~ Weight=0 ¥ Length deviation bigger than:
¥ Number =1 IQD 5,

¥ Rank=0

Close

Here you can now find each ‘outlier’ successiveig decide whether the records need
correction (e.g. punching mistake). Note that higleviations are acceptable, and expected,
between observed and expected weight as weighhisch more variable parameter than
length.

* You can choose whether the length or the weightevahould be updated undésw
value

* You can replace using the expected (calculatedievaheckJse expectedor check
this off and enter any new value manually

» Choose the validity code you want for the Rankdfigee below) or use default.

*  When ready predfeplace]

Validity codes in Rank field

Punching mistakes should be relatively easy tdasgcand correct with the above procedure,
but some times it may not be possible to find theree of an error, particularly if the mistake
is done in the original data sheets or during #raing itself. In such case you can either
decide to delete the record altogether or to ch#rthe most sensible way. Remember that if
you do so you must (!) enter a correction/validibgle in the Rank field, see Table below.

Rank codes (suggested)
Id Comments

10 | when length is assumed wrong and corrected

20 | when weight is estimated from weight-length relasioip

30 | when weight is estimated from mean weight in mézh af species

40 | when weight is measured as mean weight in catslpeties

When the Rank field contains values different frdiine record will not be used in certain of
the calculation procedures, suchesgth-weight relationshijpmean weight, condition factor
etc. If deleting a possible mistaken weight fromeeord, but maintaining the length, the weight
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can be re-estimated and entered by using the Hstweights option (see next section). This
option should only be used at the very end ofeadiéaning, when all the length-weight
coefficients entered in the species table are esg# as possible!!

Checking and cleaning records is a tedious jobybot important if you want good and
reliable results of your data analysis. Remembarithall computer programs ‘rubbish in is

equal to rubbish out'!

Estimate missing weights

If the records have length measurements, but wenglatsurements are missing (or wrongly
measured) and set to 0, and fdregth-weight coefficientsf the species are entered into the

Species tablghen weights can be automatically estimated aséried in the data base by the
moduleEstimate weight Right click on data Select and. » Estimate weight

= Estimate weight

ik

| Tigerfish

EISE

Count matches: |
o ] 2] |

From: To: [~ Allin search range
[133 [133 =1

— New value
Value: Rank:

 Length =
Leng 20

~ Weight
¥ Use expected: W Defaultrank

[

Record: | Rec no: 133 - Hydrocynus vittatus
— Calculation:

Coefficients: ——

Expected length (cm): | NA

a [0.024

Expected weight (g): |36{]'

b [2913

Deviation (length): | NA ¢ | 0.974

— Additional restrictions:

¥ Length=0 ¥ Species <=0
¥ Weight=0

[~ MNumber=1

¥ Rank=0

Close

In such case theank valuds set by default to 20 or user defined.

Pasgear 2 calculates missing

1) if the individual lengths are

weights in two diffeveays:

recorded in mm a&agh record contains one fish only then the

weight is estimated from the normahgth-weight relationship

weight= a[lenghP (Where weight is in grams and length in cm)

2) if the individual lengths are

recorded in whole and the record represents a length

frequency (seeroject properties/definitiofsthen the weight is estimated as the mean weight

in the length class i kL) and calculated frorBeyer (1987)

1
(L,-Ly) (b+1)

weightI =

na

@t -0t
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wherea andb are the length-weight coefficients, is lower interval limit (which should be
the recorded length in the data base) anid the higher interval limit, soztL; is the length
class interval in cm (default interval is 1 cm bther whole cm length class intervals can be
specified).
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Analysis

ANAIYSIS. et iiiiiiiii e Error! Bookmark not defined.
ANAIYSIS PrOPEITIES ... eeteiitiee e ettt e e et e e ettt e e e etee e e s e beeaeateeeeaameeeaaaneeaeanseeeeaaneeaeannneeeaanseeesannneessnnesd 67
General analysis .........ccccoevveeeennnen.

Grouping dimensions ..........cc.cccee...
RV =T T= 1= USRS
External Data sets
Variable restrictions ............ccccceeene
VATADIE STALISHICS ...viietiii ittt ettt ea e ettt e e et et e e st e e e e e e s e e e ennreee s
RV VA Tz L1 (=N oY o T | SRR
Conditional formatting
MaKiNG ‘Ad NOC™ ChAI ... ..ttt ettt e e e st e e e e e e e e e neee e e enteeeeaneeeeeneeeaaa 74.
Analysis results .........ccccoeeviieeeennnn.
Export results ........ccoccceeeviiiennnne.

Predefined analyses
Catch compOoSItIoN AN TRI.......ueiiiiiii e e s e e e e e st eeee e e e s s snbbbeeeeesannrnne 75
CatCh rates (CPUE) DY SPECIES. .. .uiiiiiii i ceeeee ittt et te ettt e s s et e e s s aabb e e e e e s snnnbeeeeeeeannne 77
Catch rates (CPUE) DY SAIMPIE.........coiuitt s ettt ee e ettt e e e e s ae e e e e s sttt e e e e e e s snnnbeeeeeeeesnssbeees 78
Catch rates (CPUE) DY tIME ..ottt ettt e e e e st e e e e e s e bt e e e e e ennsabeeeeee s 79
[I=T0To | T o)A o =T PSSRSO 80
[I=T0To 1 T ¢ ) ] =PRSS 81

COrrection fOr gEar SEIECHIVILY ... .. i it eeee ettt e e e e e et e e e neeeeenneeeens 82
ST AN I = o To ] PRSP 82
=N 13V o)V (=T T |1 o TR PP T PUTPPR 83
=N 13V ¢ )V (1021 TR PP PPPPRP 86
Sy =T (SIS 4] VAT G PP PURP R POPRTPPN 87
Length-Weight relationNShiD.........o . i ettt et e et e e e e nte e e e e e e e e e naeeeennees 88

= Pasgear II - Demo project.pg2

File Edit View Insert Project Data Tools Window Help

DX @ REE [tMlw > w e | mLRER
B @PG2 Demo
@ [ Database
2]

Insert analysis... General analysis
Alt+Return

Properties... Catch composition and IRI

Catch rates (CPUE) by species
Catch rates (CPUE) by sample
Catch rates (CPUE) by time
Length by gear

Length by time

Maturity by length

Maturity by time

Stages by sex

Length-weight relationship

To make an analysis either:
» Choose Insert on the main menu or
* Right click on Analysis in project tree and insene of the following analysis types:
1. General analysis
2. Catch composition and IRl
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. Catch rates (CPUE) by species
. Catch rates (CPUE) by sample
. Catch rates (CPUE) by time

3
4
5
6. Length by gear
7
8
9
1

. Length by time
Maturity by time

. Stages by sex
0.Length-Weight relationship

A general analysiss built from scratch (segeneral analysibelow), while the remaining 9
analyses are predefined setups (macros), but vellican be modified.

Analysis properties

- Properties for Length by ge ﬂﬂ

Selectivity An ElQuer\,‘l General |

— Standardize catch by: — — Sorttable by: !
[T Relative effort " None & Rowfield (Y-axis)
[™ Duration ¢ Column (X-axis) variable:

I~ | Catch fraction | % NO j
— Prmary sample unit —— Order:

= Mesh ’1’? Ascending ¢ Descending
 Gillnetfleet !

_Absolute effort | W Make default charts.

Treat unknown values as:

& Unknown (=0) Lowest maturity stage: |3 5‘
 One (=1)

v Build summary ranges of data

Help | Cancel | QK |

Under the properties of an analysis, the analyanshe

* Named and given comments (Tab: Propei@esiera)

» Connected with guery(Tab: Properties/Query or right click and Conreaud already
existing query)

» Standardized t&tandard effort

» If absolute effort is not defaulofe per samp)ehen there is an option for treating
unknown values

* Result table can be sorted by row field groupsoturan variables

* Lowest maturity stage can be set fioaturity analyses

o ¥ Makedefaultcharts. should be checked if you want theedefined graph&@dd hoc
charts) to be produced

o ¥ Build summary ranges ofdata should be checked if you wansammary of the ranges
found in the data table

» If the analysis is a length grouped analysis itlsarconnected to a gear selectivity file

(Tab: PropertieSelectivity)
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=« Pasgear II - Demo project.pg2 - [Data]

& File Edit View Insert Project Data Tools Window Help
DEHSX & BME [ o »|>al b mwam

B-BPG2 Demo Rec NolDate Station | Species | Gear [Mesh |Relative effort (m) [Duration (hour) |Settin
= [ Database » Bl 11/01/1992 ;
& Analysis = 113 F 127 NA A
EMaturity by | 3 - 1|12 F 127 NA NA
1= Length by 4 112 F 127 NA NA
i NA NA
~BLength by = Mo R N
B1Seasons Copy i T
~ElBiomass si % Cut HA NA
“EICPUE by W x pejete... Del NA NA
~EIRI by tim oo T NA A
EaMaturity b Lathi itk NA NA
S~ W= lemeys| Connect guery
[ Run analysis... F5 ¥ Tiger
ahd R;Eﬁt fonts to standard... | Tigar or bream
B Add chart ¥ Feb-May+Sep-Nov
2l Add diagram ¥ Selection 1
¢+ Pasgear confidence intervals ’ NA MA
¥4 Estimate gear selectivity > NA| has]
NA A
I? Export to FiSAT v 0 o
Properties... Alt+Return NA NA|

T BE] T = AT nin nA

All analyses can also be copied or cut and pastédig or among pasgear programs), and
viewed or deleted.
According to the grouping setup and the choseralsbes the results can also be exported to
» Estimate confidence intervalRPasgear tool)
» Estimate gear selectiviffpasgear tool)
» FiSAT (FAO ICLARM Stock Assessment ToolSayanilo et al. 1996

General analysis
Table |
5----H0'u\;9[8pecies] 1992 Total

CG'“"”“SESE?*?' Species F M Total F M Total
ol

Alestes imbar
Hydrecynus vittatus

Distchodus shenga
Labeo alfivelis
Labeo cangoro
Labeo cylindricus
Schilbe mysius
Clarias garepinus
Total

The general analysis (and all predefined macros$ists of 3 grouping dimension (rows,
columns and pages, like the MS Excel pivot tal@dayl a number of chosen variables or
statistics can be added to each dimensioAdxyvariable By pressing the F5 button or
refreshlZ, the analysis spools over the data table andagiregate groups (se below) and
calculated variables up in a report table. A mataibie (X,Y) can be created by grouping
rows and columns and adding one paggable An array of matrices can be made by
groupingby pages (e.g. if you want the result of an ansiyepeated for each year in the data
then group pages by Year).
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Grouping dimensions
All data fields can be grouped by either Rows @9Jumns (X) or Pages (Z), and any

number ofvariablescan be added to rows columns and pages. Seedorme the Length by
time' analysis, where all three dimensions are used:

[

| |

Ha1

[ =]

[ =]

B4

=

o]

=

=]

el

ra

| A |

[

SrEeenr j

[t i

s B

[ o

Bl [ B

Bl [ —

m4 || AR

N 5 ey

HeloE ETIEY |

B-1 0 Bidhed |

. | P |

B [ o= |

B [ BEEEE |

Fa 1 Eslad |

L B EAY=d |
W, B |

Techni::ally, the page dimension is the 3D dimensioa cube, but for the display each page
will be sliced off the cube and located next toreather (as ‘pages’). If you are using the
page dimension, the last page will always be tted tdf all the other pages summed.

To group in one of the dimensions, then righticlie. Rows and choose Properties at the
menu:

i

B Columns(* ¢ DEIEE.
~ Bl Pages(N B Add variable...

EACharts o P
= B Properties...  AlReturr
---%Diagram " Propertie (=] 1

The property page for grouping dimension (in tlisecgrouped by species):
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*- Properties for Rows(Species) ﬂﬂ

Group and interval |

Group by: Display:
I Species j [~ Show code
Date format: Font. |
I Manth j
I~ Exclude unknown values I~ Condensed
— Interval:

* Naone Listby:

' Eixed: ID @& Lower intersal limit

I~ Show empty intervals in range " Intervalrange
= User defined: [~ Make rest group
Label |From |To

The grouping can be done by each individual elerfeamtd (Interval = None), or by user
defined fixed intervals of any positive integer BYoups can also be user defined by
checking @) User defined and then right click in the pane emdose [add]:

" JserimtenalNEIF

Label:

From:

To:
|

Help | Cancel |

You can then give the group a label and selectegifgom ... to ...

You can also define your own groupings by addicglaulated fieldn the data table and use
anexpressiorio make a new set of groups. $semple

Variables

= Pasgear II - Demo project.pg2

File Edit View Insert Project Data Tools Window Help

JDE”-HIXII%EDE EL Mg« v omi (e 0 (40 || B I S [2)
B-&@PG2 Demo
& [ Database
=-MmAnalysis
~ELength-weic

Table |

- Bl Rows (Species)
Columns (Sex)

Samples and effort:

~ECatch rates
~EMaturity by
~BLength by g
Blength by ti
~EStages by s
ESeasons
~EBiomass sizi
ECatch rates
~EIRI by time
ElLength by g

8= My Analysis

Variables can be added to rows, columns or mabag€s) by right clicking on the dimension

2R Pages (Year)

“~ENO

ZHCharts
*[@Diagrams

X Delete...
O Add variable...

Properties...

Alt+Return

and choose Add variable, or click on Blespeed button on the main menu . The property
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page for a variable is rather big and can bestum#ex] by examining the *hints’ on the
dialog or the status bar.

- Properties for variable ﬂﬂ

Definition and layout |

2l

— Define variable:

Category: * Sum

All j " Percentbased Uﬂ.l 'l

Variable [ Cumulative

Frequency of occurrance ;I )

#Biological records ; geag d(::l Min © Max

Date tandard deviation

Day of year J ¢ Standard error

Day of month ~ Coefficient of variation

Day ofweek Caonf. limits: ¢~ Low ¢ High

\'l\':reiﬁ Calculate by:

on

Year I flcne j

# Individuals 1~

Retumns the number of individual | Variable label: ¥ Use default

biclogical organisms. INO

— Reportlayout =

Alignment — Decimals:
 Left ID 3‘
@ Right |

— Restriction © Center [Feni

[T Exclude zero values I ShowZ Cellcolor:

[~ Noranking (rank code = 0) r ZD:’:;“?F'S:

™ Number=1 elo £

[~ Within gonadal range I™ Use 1000 separator

LT [~ Make 'Ad-Hoc' chart

Help | Cancel | 0K |

The list of available variables can be categoresadilisted (open the combo box Category)
by:

o All
* Basic (number, length, weight, frequency of ocameeetc. taken from the Data
table)

» Effort (absolute, relative, duration or conversfantor for standardizing samples)

» Date (various ways of grouping or expressing dates)

* Derived (special such as Index of relative impuetg Fulton’s condition factor,
percent mature, Shannon’s diversity index etc.)

» External (reads the variables from an externaldileows and columns)

The info pane under the combo box with listed \aes will tell what each chosen variable
will return.

External Data sets

This is a powerful feature that enables the usenpmrt external data to the report table. You
can als@xporta report table to e.g Excel, do your own calcalaiand then re-import the
new variable to the table or for use in the plots.

Variables can be imported from outside of Pasggaobnecting an external dataset from a
file in text format. Choose the variable ‘Exterdakaset’ and link the file by pressing [...] on
the Link edit line:
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* Properties for variable jﬂ

Definition and layout |

— Define variable: ——— -~ Statistics
Category: & Mone
Al j ¢ Bercentbased on -vI
Variable [ Cumulative
Relative effort |

Conversion factor © Mean © M_iﬂ_f' Max
Condition factor € Standard deviation
" Standard error

Biomass
e = Coeﬂicienlof'«arlation
Index of relative importance Conf limits: ¢ Low € High

Maturity percentage Calculate by:

Investigation percentage |N J
FEW ‘ one =
Table column E

Returns the data obtained from | Varable label: ¥ Use default
an external connected text file of |N0 Species

matching dimension. Connect — Reportlayout

by pressing [] on link. Alignment — Decimals:
Link: ~ Laft W
r\Kafue\work\No Speciestxdt s & Eight =

- Restriction: T Center —|ont__
7| Exclude zero values = o Lsllicolor

" | No ranking (rank code =0} F Show;er(_)s

© Number=1 r Sefoi{')'aé“d »

I~ Within gonadal range = separator

7 Within mature range I~ Make 'Ad-Hoc' chart

Help | Cancel | oK |

External data sets have the following format:

Groupl var

Group2

Group3

Group4

Group5

Group6

Group?7

Group8

Group9

Group10
Groupll
Groupl2

GroupN
If the variable is a row or column variable onlg thirst column in the external set will be
used (read). However if the variable is a pageadei (matrix) all rows and all columns will
be added to the table. Group names (rows) and eoheaders with same value (or name) as
found in the data table will be grouped with thegkereas if the external data set contains
groups or column headers that are new these waldded as new groups to the table.

Variable restrictions
Depending on the chosen variable they can be dinegtricted (without connectingcuery)
when reading from the Data such as:

» Exclude zero values

* No ranking (only choose records with rank code = 0)
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* Number =1 (only choose records where number fi€ldl
* Within gonadal range (as definedRnoject propertiés
» Within mature range (only records with gonadal stadefined as mature)

Variable statistics

Depending on the chosen variable they can be esgulgn various statistical terms such as
« Count
e Sum
» Percent (based on totals in either table, pages mveolumns)
* Min or Max value observed
* Mean and standard spread statistics (based orugasctmsen denominators in
‘Calculate by’)
o Standard deviation
o Standard error of mean
o0 Coefficient of variation
0 95% confidence intervals

Standard deviation

In case where the estimated mean (e.g. CPUE) istizeof two variables, then SPare
calculated from the Taylor series approximatiorti®/following formula Cochran 1977
Krebs 198%

S —
SDzl\/ZX 2Ry xy+ R

where R=%
y n-1 y
However, if the denominatoy)(is equal to the sample siz® (hen
. Eachy =1
= D> ¥'=y=n
. D oxy=>"x
And the above ratio formula reduces to the norrraaidard deviation formula of
2
T X - (Zx)
SD=\—— 01—
n-1
: SD
Standard error is calculated as Se= =
JN
Coefficient of variation is calculated as CvV = ? [100%

X

95% Confidence intervalsare calculated as Cly,, =x+t_,[SE  wheret is from Students
t-table with (n-1) degrees of freedom and 0.025.

Variable layout

The chosen variable will always be given a defaldel as header in the Analysis table.
However, if checking off ‘Use default’ the user cgpecify the given label.
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Variables can be given a font, aligned, given asigenumber of decimals, or optimally
show zero values. The cell color in the Analysiddacan also be given a specific background
color in the report table.

Conditional formatting

If you press the [ ... ] buton under Report layout
— Heportlayouk —————

Alignment — Decimals:
o Left ID 5‘

& Right Fort. |
 Center -
- ShowZ Cell color:

ow Zeros
[~ Zeros in red —l —I
[~ Use 1000 separator

You can define a selected value range (inside tside) of the variable which will be given a
specified color format in the report table

» Conditional format jﬂ

¥ Apply conditional farmatting: Color
Condition
Range: I - I
’, Select insidefoutside range:

# Selectinsicle defined range [-]
| Selectoutsicde defined range —» <-

Help | Cancel | QK I

Making ‘Ad hoc’ chart

When checking this option Pasgear will automatycadit up a diagram with a plot of the
chosen variable. This plot can be modified Beerams and Chaits

Analysis results

Table |CPUE diagraml

- B Rows{Species)

&1 Bl Columns(NA) Samples and settings:
g\:f‘ﬁgol # Mesh samples 310
E%w Absolute effort  : 310 set
.---I:lNO."set Absolute effort with empty catch: 8 set (2.58%)
- E1SD NOJset Standard effort unit: 45 m set
B\ (kg)/set
- E1SD Wikg)/set
- ElPages(NA) Field Range found
- |Charts
& @liDiagrams Rec No 1 to 7532
Date : 11/01/1992 to 24/12/1992
Station : Sampling station 1
Species . Hippopotamyrus dischorhyncus to Synodontis zambezensis
Gear : Gill net
Gear2 (Mesh) :381t0 178
Setting Type . Bottom set
Stratum :1t0 15

When the analysis has been built by groupings ani@ies, then press F5, or the refresh
icon @, to run it.
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The result will be shown in the ‘Table’ tab, whishs 2 panes:

The upper is a summary pane giving:
» The number of primary sample units (Mesh sampled)adbsolute effort, and if the
Analysis is standardized then also the Standaaitafhit.
» The ranges found over the major physical fieldsc(Res, date, station, etc.) and the
species. If some of these ranges have been resdthgta connected query this will be
displayed too.

The lower is the results table with the chosenaldes and statistics built, layout and sorted
into rows, columns (and pages). By right clickhistpane you have various options such as
e.g. Export the table to clipboard (can e.g. bégubgirectly into MS Excel, Word etc).

Export results

You can export the Pasgear report table via tipdachrd by right click on the Table
» Export to... »Clipboard...

= Length by gear 1

Table |LFO diagram | Catch curve diaqram'

- L”Qm Length (crm) 140 152

8
- n #
--ENSO?;et 9 ® EXPD't to... Clipboard...

~ELcmyNo |10 4 Disconnect Tigerfish

N o R NPT B R R |

The content of the clipboard can then be pastedher applications (e.g. Excel, Word etc.).

Predefined analyses

Catch composition and IRI
-[=] <]

Table |\R\ d\aqram|

a :E;’Iﬁf&mfs‘ i [Species NO % NO  Wi(kg) %W FRQ %FRQ IRI% R H J =
Hydrocynus vittatus 3635 486 1059.761 352 183 590 4944 462 0.351 0.12
Oreochromis mortimeri 1386 185 815372 271 212 684 3117 291 0.312 0.1
Serranochromis codringtorii 1002 134 423915 141 176 56.8 15669 14.6 0.269 0.09
Clarias gariepinus 239 3.2 307119 102 111 358 479 450110 0.04
Mormyrops longirostris 163 22 235650 78 82 265 265 25 0.083 003
Schilbe mystus 317 42 23803 08 75 242 122 1.1 0134 0.05
Tilapia rendalli 115 1.5 53106 1.8 73 235 78 0.7 0.064 0.02
Hippopotamyrus dischorhyncus | 283 3.8 17934 06 54 174 76 07 0124 0.04

“ Esgsﬁ‘im‘i‘ Synodontis zambezensis 85 1.1 16965 0.6 42 135 23 02 0.051 0.02

=-24Diagrams Marcusenius macrolepidotus 134 1.8 7.750 03 30 9.7 20 02 0.072 0.02
Alestes imberi 100 1.3 3756 01 22 71 10 0.1 0.058 0.02
Mormyrops deliciosus 10 0.1 23550 08 10 32 3 0.0 0.009 0.00
Distichodus shenga 7 0.1 4175 01 7 2.3 1 0.0 0.007 0.00
Heterobranchus longifilis 3 0.0 8800 03 3 10 0 00 0.003 0.00
Labeo congoro 2 0.0 8.650 0.3 2 0.6 0 00 0.002 0.00
Oreochromis machrochir 1 0.0 0975 0.0 1 0.3 0 00 0.001 0.00
Labeo cylindricus 1 0.0 0750 00 1 03 0 00 0.001 0.00
Labeo altivelis 1 0.0 0.500 0.0 1 0.3 0 00 0.001 0.00
Total 7484 100.0 3012.532 100.0 1085 350.0 10697 100.0 1.652 0'56_'L|
A ¥

This analysis gives total catch composition in nemstand weight (kg), as well as frequency
of occurrence (FRQ) in the fleet or mesh size rsgttii.e. whether the species was present or
not irrespective of the abundance). Each of thefiges is also given in percentage of total
(not that the percentage frequency of occurrencB@Boes not add to 100 as the total is the
total number of settings). As a measure of reladivendance or commonness of each species
(i) in the catch composition an index of relative artpnce (%RI, Kolding 1989 is used
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(YW + %N )[ %F
S
D" (%W, + %N, )R

j=1

%IRI, = 100

where %\ and %\; is percentage weight and number of each speciegabicatch, %; is
percentage frequency of occurrence of each spectetal number of settings, and S is total
number of species. This index was originally graphand combines and show
simultaneously the relative numeric abundance i) average size (W) and the
commonness (F) of a species, IRI = (%N + %W)* %®ikaset al. 1977 see als&Caddy &
Sharp 198§ displayed as a rectangle (see figurelRPgives the relative area of this
rectangle in percentage to all the other speciesgmt. After running the programme there is
an option for illustrating the IRI graphically iestd of in percentages (see figure).

Shannofs diversity indexThe IRl programme also calculates Shannon's sityandex (")
and the relative evennes) (defined as:

H'==3 RCLn(R) and 3 = H /H,,, where Hy,, = L(S)

i=1

whereP; is the relative abundance, i.e. the number ofiddals for each species divided by
the total number of individuals for all speci& ifi each sampleBegonet al 199Q p. 617).

All species
% Wikg)
60 — (# Species = 18)
E 1=Hydrocynus vittatus
50 3 2=0reochromis mortimeri
E 3=Serranochromis codringtonii
40 - 4=Clarias gariepinus
= 5=Mormyrops longirostris
3 6=Schilbe mystus
20 4 7=Tilapia rendalli
E 8=Hippopotamyrus dischorhyncus
10 3 9=Synodontis zambezensis
E 10=Marcusenius macrolepidotus
0 - 11=Alestes imberi
w0 3 12=Marmyrops deliciosus
] 13=Distichodus shenga
20 3 14=Heterobranchus longifilis
E 15=Labeo congoro
304 16=0reochramis machrochir
7 17=Labeo cylindricus
40 18-Labeo altivelis
50 o
g0 - .
= NO 59 68 57 36 26 24 24 17 % FRQ

f T T T 1T T 1 T1T1m
1 2 3 4 5 6 7 8 9 - Species
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Catch rates (CPUE) by species

el

{Tabl ‘|CPUE diagram |

Rows(Species) [ gpenias NO % NO  W(kg) % W NO/set SD NO/set W(kg)/set| SD W(kg)/set =
& E Columns{NA)

Hydrocynus vittatus 3635 486 1059761 352 117 18.3 34 4.4
Qreochromis mortimeri 1386 185 815372 271 4.5 6.8 2.8 4.0
Serranochromis codringtonii 1002 134 423815 141 3.2 59 14 26
Clarias gariepinus 238 3.2 307119 102 0.8 15 1.0 1.9
Mormyrops longirostris 163 22 235650 78 0.5 11 0.8 16
Tilapia rendalli 115 15 53106 1.8 0.4 0.9 0.2 0.5
Schilbe mystus 317 42 23803 08 1.0 29 0.1 0.2
;Chans Mormyrops deliciosus 10 01 23550 08 0.0 0.2 0.1 0.5
&-EliDiagrams Hippopotamyrus dischorhyncus | 283 3.8 17934 06 0.9 3.0 0.1 0.2
Synodontis zambezensis 85 11 16965 06 0.3 1.0 0.1 0.2
Heterobranchus longifilis 3 0.0 8.800 0.3 0.0 01 0.0 0.4
Labeo congoro 2 0.0 8.650 0.3 0.0 01 0.0 0.4
Marcusenius macrolepidotus 134 18 7750 0.3 0.4 24 0.0 0.1
Distichodus shenga 7 01 4175 01 0.0 01 0.0 0.1
Alestes imberi 100 13 3.756 0.4 0.3 26 0.0 0.1
Oreochromis machrochir 1 0.0 0875 0.0 0.0 0.1 0.0 0.1
Labeo cylindricus 1 0.0 0750 0.0 0.0 0.1 0.0 0.0
Labeo altivelis 1 0.0 0500 0.0 0.0 0.1 0.0 0.0
Total 7484 100.0 3012.532 100.0 241 209 9.7 6.7 -
| | I _l_I

Catch per unit effort (CPUE) in PASGEAR is calcathts:

n
cPUE=SY w2 where
yia u T

y = absolute efforte.g. number of net panel (or fleet) settings and

n = number obampleqNB, if effort is not a variable then=n).

W, = catch (in weight or numbers) in set samplg

SU = standard relative effort unit (size) of a netnga (defined in the data table
propertiesEffort mode,

U; = actualrelative effortunit (size) of net(this can be given in the Relatie¢ f or t field
in theDataTable

and/or defined in th&earTable, se&ffort definition and sample raising modles

ST = standard time unit (hours or minutes) of a wsgtt{defined in the data table
propertiesgEffort mods,

T, = actual time unit of settingthis can be given in theéur at i on field in theDataTable).

Standardization of the CPUE, i.e. expressing tlaltger standard effort units (gear size or stehda
time), is optionally achieved by activating onebmth of the termsJU/U and ST/T) in the above
equation when setting thfnalysis propertiesinder Analysis/Standardize catch by:

Analysis |Ouew|GeneraI| |
Standardize catch by: —
v Belative Effort
™ Duration
[~ Catch fraction

For changing the standard units &®rt definition andsample raising modes
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All species
MNO/set Wikg)/set
16 - 45
14 ; ; 40
12 ] e o3s
] Y
10 E
b F 25
3 - E
i F 20
. @ E o
] @ @ @ ST
2 ] E o5
J & & E
B o = R - - £
e B e e e e o LT BN B e e e B 1 - 00
Hydrocynus vittatus Schilbe mystus Marcusenius macrolepidotus Species
BE=mean +SE, T =mean+195%) SE
B=mean +SE, T =mean=1{95%) SE
Catch rates (CPUE) by sample
; _ElSampIe.Wfkq]fsetdiagram|Specwes.W(kg]jsetdiaqram'
Rows(Sample} : : P f
B Columns(Species) Sample Hippopotamyrus dlsc:horhync:ﬁu? Marcusenius macrolepldotﬁu? Mormyrops
= Sample 1 0.0 0.0
P ~|sample 2 0.0 0.0
B {Charis Sample 3 0.0 0.0
Diagrams o o
Sample 4 0.0 0.0
Sample 5 0.0 0.0
Sample 6 0.0 0.0
Sample 7 0.0 0.0
Sample 8 0.2 0.0
Sample 9 0.0 0.0
Sample 10 0.7 0.5
Sample 11 0.3 0.4
Sample 12 0.0 0.0
Sample 13 1.6 0.3
Sample 14 0.3 0.0

This macro gives CPUE by each individual samplav$§jcand can be variously grouped
(columns). The main purpose is for exporting treilts to the tool Estimate confidence
intervals in order to see the frequency distribution of ta¢ch rates, and/or for various ways
of calculating alternative confidence intervalsefdare 4 options for calculating confidence
intervals:

1) Standard parametric based on the arithnseticple mean

2) ThePenningtorestimator based on the log-normal Delta distrdouti
3) Bootstrapon the arithmetic sample mean

4) Bootstrapon the Pennington estimator
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All species

Wikg)/set
45

o

Sample 1
Sample 'I

Catch rates (CPUE) by time

{Table |Month, NO/set diagram | Gear2 Mesh), NO/set diagram |
- B Rows{Month)

o Date 38 51 64 76 89 102 114 127 140 162 165 178 Total
BN S b 40 263 393 225 73 25 05 03 8.6
- E1SD NOJset 4 4 4 4 3 4 4 4 4 4 4 4 47
MEQBTINONO e 63 278 675 373 145 78 15 0.3 136
rem) )
R 4 4 4 4 4 4 4 4 4 4 4 4 48
f 208 208 424 252 104 42 12 04 02 112
BB Gear? \MEEhI May-Jun 5 5 5 5 5 5 5 5 5 5 5 5 80
@nNo
sonoset [ A 278 263 205 153 55 63 13 03 03 8.6
E1V(g)/NO 4 4 4 4 4 4 4 4 4 4 4 4| 48
~EICVW/NO 550 535 255 158 90 60 13 05 14.2
BB Pages(NA) Sep-Oct
T 4 4 4 4 4 4 4 4 4 4 4 3 47
B set Nov-D 504 582 240 136 100 64 22 04 06 138
i ov-Lec
&L Charts 5 5 5 5 5 5 5 5 5 5 5 5 60
E-LDiagrams
_— 207 358 363 214 96 55 13 02 01 01 02 117
ok 26 26 26 26 25 26 26 26 26 26 26 25 310

This macro is used for calculating and exploringrafes in standardized CPUE by different
time intervals and within these time intervals bgst-size or any other groupings. It can also
be used to explore changes in mean weight, lengttpndition factor against the other
variables.

In the diagrams the values can optionally be sedn3%% confidence limits. The confidence
limits are calculated from

CPUE* {,.,, (SE CPUE

wheret is Students t-value (at the 95% confidence liaijin = sample size (number of
observations). The standard error (SE) is the Sdied by the square root of and SDs are
calculated the standard way, or from Tregylor seriesapproximation depending on effort is a
variable or not. Ih is small then it may be better to calculate caeriick limits based on
bootstrappings explained under Catch rates (CPUE) by sample.
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This macro is particularly useful for data explaratand getting a quick overview of
patterns or regularities in your experimental fighor sampling design. It can also be used to
calculate stratified mean catch per unit efforthwiariance, depending on your sampling
design.

All species

NO/set
24

21

‘.r_
(=]

—
(3]

12

(%]

L i i i i i |

Jan-Feb  Mar-Apr May-Jun  Jul-Aug  Sep-Oct MNowv-Dec  Month

BE=mean +SE, T =mean=t{35%) SE. number=sample size

Length by gear

“_‘lLFO diagram | Catch curve diagram|

E- Bl Rows(Length)  [Length jem) 38 51| 64| 78| 88| 02| 14| 127) 140[152] 165 178[ Total| % NO| CUM% NO|

~E%NO 8 1 1| o0 0.0

-~ E1# set 3 0.0

-~ B NO/zet 10 1 1 0.1

~ Bl L{em)/NO 1 - 47 12 13

~E1SD LcmyNO |12 1357 142 3 53

y 13 183 3 192 53 1058
~EISDW(gyNO |14 'z 1 193 53 15

O Bl Gear2 (Mesh)  [18 % o2 3 170 47 205
CE1% NO 16 4% 149 5 200, 55 %

pcuvsne |17 o2 04 56 s

- EIW(g)/NO g 6 13 J 145 40 356
e 19 4 22 1 154 42 3

o ?’"""NO, [ 5 7T B 1 122 28 435

~ElBiomass/set |, 5 61 z 2 17 47 4832

2 ElPages(NA) z 3 % oM 5 1 158 43 525

_-EnNo 23 3 18 134 2 1684 45 571

B[ Charts 2 38 1% ©m 1 175 48 6138

B Diagrams 25 58 101 45 2 1 182 45 853

% 103 8 2 6 147 40 704
27 3 500 % E 164) 45 7

This macro gives length frequencies by mesh (or)géze in the nets or sampling gear (or
any other chosen column grouping). Mean weightgregth group with CV is displayed.
Mean retention lengths (cm) and weight (g) for eamash size with standard deviations.

This macro is the standard programme for expottiegesults into the tooESstimate gear
selectivity', in order to correct the length frequencies feagselectivity (se€orrection for

gear selectivity.

The catch-curve diagram can be manipulated intowartransformations such as In-
transformation of the length frequencies or caltoiraof relative biomass (CPUE in
grams/set) in order to plot biomass-size distrimai
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Hydrocynus vittatus

Length (cm)

1

N S R A S A

50

40 3

30

20

10 3

0 3

38 51 64 76 89 102 114 127 140 152 165 178 Mesh
26 26 26 26 25 26 26 26 26 26 26 25 #set
Hydrocynus vittatus

MO Biomass/set
A0 e - 240
210 E 210
180 - 180
150 - 150
120 - 120
0 - 90
80 - 60
0 - a0
0 Lo

8 11714 1720 23 26 29 32 35 383 41 44 47 50 53 56 59 62 Length

Length by time

Tabl |LFQd' ICatchcuNed\agram'
BE Rows(lo 1992
] E#SI:IO Length (cm) Jan| Feb| Mar| Apr| May Jun| Jull Aug Sep Oct| Nov| Dec| Total % NO CL
- EINO/sst 8 1 100
~ ElL(cm)/NO g
BsSDLicm)yNO |10 1 1 0.0
- ElWi(g)/NO
_ HSD-Q\}:(QWO 1 7 10 & 4 & 2 m 47 13
B B Columns(ontny |12 1 12 19 25 18 16 24 7 17 12 142 28
-~ E1%NO 13 1 3 15 25 15 11 30 32 38 22 192 53
EICUM%NO |14 1 9 19 11 14 30 23 59 27 193 53
~BWigyNO 15 2 1 1 9 11 7 38 31 25 24 170 47
' Egiﬁ’éffﬁsa 16 1 183 17 18 37 28 46 22 200 55
5 ElPzges(Year 17 21 & 4 9 & M 9 25 40 48 23 204 56
. EINO 18 43 7 2 3 4 8 2 17 23 35 27 145 40
@-(Chans 19 4 7 18 8 5 4 2 3 13 22 33 22 154 42
&-LDiagrams 20 8 13 22 6 9 4 4 1 9 11 28 17 132 36
21 W10 32 3 28 2 4 3 & 10 18 18 171 47
22 9 12 23 2 20 6 6 4 7 3 14 13 153 43
23 5 7 42 229 3 11 4 & 3 5 6 5 164 45

The macro gives length frequencies by various antigge intervals. If you set the pages
(years) to NA the results will be pooled by timéeival over all the years in the data base.
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Correction for gear selectivity . If you have estimated geselectivityof the

particular species and stored the relative proltigsilon file, you can optionally correct the
observed length frequencies to estimated ‘trugjdfemcies when examining the monthly
catches or total catch curve or before exportingiBAT format. Choose the properties for
the analysis, and then the ‘selectivity’ tab, andreect the appropriate selectivity file (*.sel)
where species and length intervals must match twétformat of the analysis:

- Properties for Length by fi ﬂﬂ

Selectivity |Analysis | Ouervl General |

Selectivity file connected:

| =
Disconnect |

Content:

NE: Correction for gear selectivity probabilities requires a saved
selectivity file created by the gear selectvity tool. Make sure that
the species, length intervals and lenght ranges are matching.
Correction will only take place on the first variable (should be
numbers) found on the Z-dimension (pages) ofthe analysis
table.

Help | Cancel |

FiISAT export . This macro has also export facilities into FiSfsfmat Gayanilo et al
1996. Right click on table and choose Export to FiSAT:

= Length by time 1
Table ILFQ diagram | Catch curve d|agram|

B- Bl Rows (Length! 1992
~E1% NO
LB set l:ﬂ!@*’ Export to... ol Aug1; Sep
~EINO/set & Disconnect Tigerfish
~ElL(cm)NO |9
~@sDLemr|[10 £ Connect guery ,
~EW(g)yNO |11 Ri : 8 4 6
un analysis... F5
EISDW(gi/N 45 BR . s 15 o
=B Columns (Mar |, 2b¢ Reset fonts to standard... 5 11 30
~E1% NO =
mcume e |14 @ Pasgear confidence intervals » (114 30
~EWw(gyNo |15 . . 1 7 38
“mcvwno |16 ¥ Estimate gear selectivity v g e
SECLEEEE IV ¢ Export to FiSAT N 190> | 25
E-EPages (Year) |1g . = 17
- ENO & Print... Total
E-ZCharts 19 - | = 13
@ ZiDiagams |20 B Properties... Alt+Return |4 1 9
21 0 10 232 30 26 2 4 3 8
22 9 12 33 2 29 6 6 4 7

In the default chart the length frequencies arétgdioon a time axis, either year by year or all
years combined, to visually examine the variousadyies and/or modal progression which
can be interpreted as growth or size-specific ntigmeover time.
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Hydrocynus vittatus

0 | ||||||||||

Jan Mar May Jul Sep Mov  Jan Date
1382 1993

Maturity by length

ElMatunw ogive d|aqram|

- B Rows(Length) Iales Females
E- B Columns(Gonadal Stage) |Length em)| 0| 1] 2| 3 4] 5/ 6] Total| CUMzNO| %MAT| 0 1) 2| 3] 4 5 6 Total| CUM%NO| %MAT
- CUM% NO 6 - -
B %BMAT 7
B B Pages(Sex) 8
L EINO 9 1 1 01 -
B 21Charts 10 9 9 15 2 2 03 0
FDiagrams 1 2 2 17 1 1 4 0
12 E 1 1 112 2 7 0
13 17 55 o| 3 3 12 0
14 13 23 ol & 1 7 22 14
15 1 17 108 § 4 2 § ERT
18 b 141 18 4 13 45 0m
17 2 k| 185 719 8 25 36 24
18 3 227 11312 25 2 48
13 3 32 273 3 13 % 2 21 62
20 2 42 334 5 5 31 3 1 4 22
21 21 52 410 § 4 3 6 1 2 44 91
2 5 1 55 430 11 12 44 19 1 75 84
23 45 141 64 583 23 7 43 23 4 1 1 85 52
24 281 52 858 17 3 35 26 1 3 2 7 38

This macro gives distribution of gonadal stage$elgth and sex, as well as the percentage
mature (%M) depending on the chosen stage for iehdials considered mature.

Oreochromis mortimer

% Mature calculated from stage 1

& Males
<» Females

100
30
0
70
60
50
40
30
20
10

% Mature

[
=]

||||||"|'|'||v|||||.|||||||||.|||||||||||||
4 8 12 16 20 24 28 32 36 40 Length (cm)

o
Males: LE0% = 27.37
Females: L50% = 18.58



84
Length at maturity ogiveA length-at-maturity ogive can be estimated Iy a logistic
model Gundersoret al. 1980:

> = 1+(—1aL+b) (100, where
€

Pm is percent mature (=%M) at lendthanda andb are fitted constants.

The model constants are estimated (se@d9 by an iterative numerical search of the
minimum sum of squares, Y{observed - predictdd). The non-linear search algorithm
(Fletchers method) is adapted to Pascal from a @Basgram (FLET) supplied with
Hilborn & Walters (1992)

Lsoy is defined as the length where 50% of the fisaaieure and are calculateRi¢key
1995 from the estimated constasndb:
_a
LSO% - b
There are several options available when fittirggltgistic model on each series (Males or

females) which can be accessed by clicking on¢hiesand choose properties, or simply
double click:
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= Lower limit (%) for exclusion (default = 25%):

= Lower limit (%) for ‘outliers’ (default = 25%):

=  Minimum number of observations per point (defauli)=
=  Weigh fitting with number of observations (defaul):

These options should be explored in order to se fittgives the best results.

Set lower limit (%) for exclusiorDouble click on theeriesin theDiagram control pane
and choose the ‘Maturity ogive’ tab:

» Properties for Males

____§|Series | Trend | Series layout | General |

Trend filter
¥ Lower limit (%) for exclusion: |25

Lower limit (%) for 'outliers: |25

Shortcutto configure the defaulttrend filter used in 'Trend'.

Setthe lower exclusion limit (y-direction) above which to
exclude points if subsequent lengths have a lower %
mature value.Check off if you want to configure the trend
filter in the x-direction, else this point will getthe default
value of lower limit. See Help

This tab is used as a shortcut to configure thepal defaulttrend filterwhen estimating
a maturity ogive. Since the value of % mature iseloeon the number of observed
specimens, and this number can be low in the sonddirge length classes, there is
sometimesnoise in the lower part of the logistic curve where laigh percentage of
mature individuals can be caused one or two erameatries. Many small positive
maturity values, intercepted by 0-values, may blsinterpreted a@soise. However, if
used they may tend to lower the slope of the ogivitthus over-estimate theyy, By
applying the default trend filter these will be kxded in order to improve the curve fit.
The algorithm works as follows: When setting thevieo limit (%) for exclusion to e.g.
25%, then all values above this will be excludedil the point on the x-axis where the
subsequentvalue is higher than the limit given by Lower lirflo) for ‘outliers’= when
Yi > lower limitand Y; < Yi;;. Normally the value for lower limit for exclusionthe
value for lower limit for outliers (by default), byou can configure the two values
separately by checking off the checkbox. The lokweit for exclusion (y-direction) will
be kept, but the extent in the x-direction willdefined by the first point where the
subsequentx-class (length) will have a higher % mature vahen the new (normally
lower) limit given for ‘outliers’.

You can see the applieaend filterby checking s Show excluded region’ and/or the
data not used by checking Data excluded from trend’ on tilgagram control pane
under the series.

Minimum number of observations per poiBbuble click on theseriesin theDiagram
control paneand choose th&€rendtab:
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EE

Maturity ogive I Series Trend ISerieS layout | General |

r Fiting method: ——————— - Iterative options:
i Linear (analytic) #iterations 20000
& MNon-linear (itsrative)

Precision: BE-6

— Trend options:

Convergence: |0.005

- Power range: @ to I@

B 2 | I” Lntransformed sum of squares

[T % deviation for outliers: |20 for | v 'I
j - Trend filter:

—— || Min# observations per point: |5

Polynemialarder; 2
[T Fixedintercept 0

Function type:
| Logistic

Customize points to be included in frend
regression

V¥ Fixed asymptote: |100

Insic 41
- Trendlegend: ——— | |inside 95
¥ Function type ¥ Caption
¥ Coefficients I p-value
[~ SEtrend W N
Vi ™ N outliers
- Positiont ————————————
Vv Default |& |eft

=
I~ FEree ® Top € Botiom

Left{%:) E-E_ _I-Jp (52) ||3_3 Add | Edit | Eemc-vel

Help | Cancel | QK |

s
= M=)
=

14
4=
(=]
[=

This filter is used to define the minimum numbepb&ervations required in a length
group for the data-point to be included in the euiit. Here you can also deactivate the
default trend filter described above by checking ofUse trend filter’.

Weigh fitting with number of observationShoose the Trend tab/Iterative optidtsier
range

This option is used to give more weight to lengtitiass) intervals with a high number

of observations. The weighing is done by multiptythe sum of squares with the number
of observations raised to the power of the entereight value (which can range from 0
to 10), i.e. SumSQE(observed - predictd@#obs™®™ Thus with weight value=0 there

is no weighing. If you choose a range of power ggjuhe fitted trend for each value will
be displayed simoultaneously.

Maturity by time

Matdiagraml
-~ Bl Rows(Month) Date U0 1 20 3 4 5 Totall %INV| %MAT K/NO| SDK/NO| L(cm)/NO ' SD L{cm)/NO
S BColmns(Gonadal |3, | 33 92 43 5 4 5 | 237 63 9 18 02 25.1 6.1
g;m’T Feb = 62 &7 131 166 63 517 03 26.6 52
B1KNO Mar | 175 168 33 9 2 393 55 517 0.3 264 50
F1SD KINO Apr | 118 115 3 258 54 2 18 0.2 26.8 55
- EIL{cm)/ND May = 112 268 43 3 426 74 118 0.2 26.3 58
“ESDLcmyNO |Jun | 108 103 35 247 56 19 03 26.2 65
B Bl Pages(NA) Jul 69 1M 3 195 65 2 19 0.2 243 8.2
_~EINO Aug | 62 123 32 1 218 72 120 02 26.7 76
& ICharts Sep | 132 170 24 1 327 60 10139 02 219 65
- IDiagrams Oct 152 150 29 1 5 2 339 55 4 19 02 233 6.9
Nov | 299 164 23 4 3 493 39 4 139 0.2 235 74
Dec 124 149 42 11 5 3 2 335 63 10 18 03 239 7.2
Total | 1502 1700 356 40 21 14 2 3635 59 4 13 0.2 25.1 66
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This macro gives time interval frequencies of miagistages for each specified species
(or range of species) and percentage of ‘gonadigkafdefined by an optional stage) of
total investigated fish. Mean Fulton’s conditiorta (K) and mean length of total fish
caught with standard deviations are also givens ftacro can be used to determine the
maximum spawning peaks and choosing the monthlypbkaginterval for calculating
length-at-maturity.

Hydracynus vittatus

12 o 712

7 207
0 - _ -
| 202 £
s 8 - 197 2
Ei 7 192 2
i3] ] =
= & 7 188 E
=4 % 183 2
- ri=] a
5 | 1.78 %

i - H 1.73

M = c

0 - T T T T 1T 1 1T 11 | 168

Jan Mar May Jul Sep MNowv MManth

w=mean, | =mean=135%) SE

Stages by sex

ElGonadaI stages: males diagramlGonadaI stages: females diagram | Gonadal stages: Total diagraml

Rows(Gonadal Stage) e
= .%'L'mN”gNA' Gonadal Stage % NO| K/NO SD K/INO| L{cm)/NO SD L{em)/NO W(g)/NO SD W(g)/NO
_____ E1KNO 0 900 1.9 0.2 22.0 43 2297 159.1
L EISDKNO 1 45 19 0.3 28.2 43 4477 201 4
Bl L(cm)/NO z 24 19 0.5 26.5 6.5 4063 252.1
B 50 L{em)/NO 3 18 20 0.3 29.0 53 5103 2108
-BWigNo 4 1.1 20 0.2 30.0 3.8  568.2 210.1
“Fg;ez[g;if:mo 5 02 19 0.1 33.6 06 7375 177
&1 BiCharts Total 1000 1.9 0.3 22.7 52 2551 182.2
- Diagrams

This macro gives the number of gonadal stages Xyasewell as the mean condition
factor, mean length, and mean weight.
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Hydrocynus vittatus (Males)

Yo N0 Mean length
100 911 — 42
30 e
— 36
60 T a3
40 — 29
— 26
20 s
0 =20
0 1 2 3 4 5 Gonadal Stage
w=mean. ] =mean=i{35%) SE
Length-Weight relationship
Hydrocynus vittatus
Length-Weight relationship
Grams
4000
3600 E
3200 P2
2800 M
2400 0
2000
1600
1200
s0a
400 s S N Fob
D IIIIII|IIII|IIII|IIII|IIII|
10 20 30 40 b 60 70 cm

+ =possible outliers (>20.0% deviation between expected and observed length)

This macro is used to calculated length (cm)-we{ghtoefficients from the relationship
weight= aDIengtIl?
of the chosen species or range of speciegu@ry), and show this in a diagram plot of

the length-weight relationship, with possible outliers indicated. | alsatiggv€ondition
factor as a function of length. Note that only records ®eink-code0 are included by
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default in the length-weight regression, as different rank codes normafigtamen
either the length or the weight has beerrectedunder cleaning.

The length-weight relationship can be regressed both linearly by logerithm

transformation of the power function (default) or iteratively by selgdhe fitting

method under Series/Propertieshd The default deviation for ‘outliers’ is 20% for X,

i.e. when there is more than 20% deviation between the observed and the expected length
(x) for a given weight (y).

|- Properties for Weight ke

General _ElSeries lavoutlSeries]
- Etingmethod. ——— —lierative options:
& Linear fanalytic) #rterations 20000

" MNon-lineor fiterative) oo FER

r Trend options: 2 =
Convergence:  |0.005

) * Fowerrange: 0 3‘ lc-ID 5‘

T * I” | Ln fransformed sum of squares
Eunction type: ¥ % deviation for outliars: (20 forlx vl
= Trend filter:

| Power j s :
. = Min # observations per point |D
Polyromial crder: 2 5 I" | Exclude zero Y-values

[T Eixed jntercept: 0 ™ Use trend filter

[T Eixed asymptote: [o Exclude IX1 |X2 |Y1 |Y2 |

- Trendlegend:

™ Eunction type

vV Coefficients ™ p-value
I~ SEtrend ¥ N

v r? ¥ N outliers

Position;

™ Default

Harizontal: | ¢+ Left © Right

Vertical: | Top C Botom Add || Edit, |/Bemove]

Help | Cancel | QK |

The coefficients (a and b, as well as the coefficient of determinafjoan@ the sample
size N), if acceptable, can optionally be written automatically int&feeies tabléor
the respective species (right click on the Analysis and chwéEeansfer coefficients to
species table’).
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= Pasgear II - Demo project.pg2

File Edit View Insert Project Data Tools Window Help
lpEex Fiama|shiw rmiEal(¢+||nEER

5 &PG2 Demo @ Length-weight relationship 1

&
: 1 Database Length Weight |Fu|t0r1|

2 WAnalysis
----Maturity by Hydrocynus vittatus
----ﬁLength by g Length-Weight relationship
~ELength by ti Grams
- ElSeasons 4000 -mem oo
- EBiomass siz 3600 3 -p, :3:3% ............................................
~EICPUE by we 3900 B R 7 Y A 4
~@&IRI by time I ke S A A
~EMaturity by

8= Length-weid R U ESS

Copy picture to clipboard
& Save picture as...
& Print... Ctrl+P

Hide control pane
b Transfer coefficients to species table
Properties... Alt+Return

The length-weight coefficients are used when runmadglation querie®n observed

length versus weight in the database (in order to find the ‘outliers’), or when running the
modules Check length/weighor ‘Estimate weighton the data table (see alsnd,

clean and correct recordendmissing weights

* Properties for Validation 1

Validate |Se|ect|GeneraI|

[ Invertvalidation
¥ iMax length deviation limit in %:EIED
[T Checkinvalid codes by:

= Pasgear II - Demo project.pg2 - [Data]

i File Edit View Insert Project Data Tools Window Help
DS EESX (@ mme (4w« rmial|é4d nHEEH|
B BPG2 Demo Rec NolDate Station | Species |Gear | Mesh |Relative effort |Duration (hour) |Setting Type

& f Database D gl 11/01/1992 i 2
2 =, 1112 F LT A MNA 2
_ HSpecies 2 View... 7 :: :i i
B EGear I Connect guery = =
el <1 Select and... g2 Find... Ctrl+F
= ESetting
o Estratum% Import b X Delete...

-@Rank 4l Sort... a* Replace... Ctrl+H
= EMy Id t X Delete records... & Export...
= DIQueries g Goto Ctrl+G i
Goto... B4 Check length/weight
~ BEffort s EfS gth/welg
M First

= WAnalysis -I' Estimate weight
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Diagrams and charts

D F=To | =10 0 EST= U o I od = Ut SRR 91
2 T [l oo T (o= ) PR 91
Y=L g To = W] =V PRSPPSO 92

I = 1= o 1V o (o ) PR 93
B2 Yo 11 (=] o oo ) R 94
LINKING @ ChArt t0 @ IAGTAIM .....iiiiiiie ettt e e e s sttt e e e s ae e ee e e s e bbb e e e e e e s s nabeeeeeeee s nnbaeeaanennns 94
Multiple ChartS in ONE GIAGIAM ... et eeeeee e e e s s st e e e e e s st bbbt e ee e s anbbbeeeeeeesannnes 95
(o] oL i (o] o [F=To | r= 1 1T PP 95
Properties for charts
(0] oL =TS (o] = 0= T TS PP PP
Properties for series
Layout of Diagrams, Charts, AXES @N0 SEIES . .ceummuaruuiieiiiiiiiiiiiieieeeieee ettt ir et eeeeteaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaans 99
The Diagram tree view and options fOr diSPIAY .......ccuvviiiiiiiiiiiiie e
Vo [0 I =7 0T IO TP PP P TP PP UPPPPRPPRPPPPPPN 102
LI 10 150/ L 103
I (=010 I 11 =T T TSP PP TP PR PP SRR UPPPPON 104
B I =100 N =T 1= o o OO PO PO PP RPR TP 104

There are almost endless possibilities for desggour diagrams and charts in terms of
layout and orientation. Below only a brief desdgptis given on how to access the different
property pages and their configuration.

Basic concepts

* A diagram is a frame (shown in cyan in the example belowj dan display one to
several charts, or other diagrams, as well as title subtitles and a free positioned
legend.

* A chart consist of two parts:

» The chart area (in green in example below) comgjsif a title, axedegends
and a plot area.

» The plot area (in yellow in example below) whicbtpbne to several series on
2 or 3 axes.

* Anaxis (X,Y or Z) can hold one to several series andlmaformatted in various
ways.

» A seriesis a set of data connected to an axis that caidbeed with various layouts.

 Atrend is a curve that can be fitted to a series anddtiwéhe plot with an optional
legend

* A graph elementis any item in a diagram or chart that hasphic propertiesuch as
color, line, style, fills, and for some fonts.
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Diagram title

Subtitle 1

Y-axis label Charttitle —®@— Series legend

- T

)
Y]

2.07
2.02

1.97
244 136

182 217

1.88
239

1.83

1.78

173

WS T T 1 T T T T T T T T |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec X-axis label

@ =mean, | =mean %(95%) - SE, number = sample size

Subtitle 2

Making a chart

A diagram and chart can be created either autoaligtior by the user. When charts are
created automaticallyéfault chartsthey are ‘ad hoc’ or non-persistent charts, wimean

that they will be re-created on every run of thalgsis. These charts can, however, be
modified and saved as persistent if desirable {ictjbk in the diagram and choose [Keep
diagram] from the pop-up menu). If an ‘ad hoc’ d&g or chart has been made persistent,
and the analysis still is asked to malegault chartsthen these will be added to the persistent
charts.

Automatic charts are created in two ways:
1. All predefined analyses will make automatic defahiarts if the Make defaultcharts. op
theanalysis propertframe is checked.
2. Any single variable can also be rendered graphyiéathe ™ Make Ad-Hoc'chart on the
variable propertyrame is checked.

User created chartsare created by either click on the cart ilnon the toolbar, or right
click on the Charts folddZ in the Analysis tree view Add chart

Table |
- Bl Rows(Specie:
Columns(Sex) Species
Pages(Year)

Hydrocynus vittatus

Heterobranchus longifilis

EEFEILE Add chart
Properties... Alt+Return

| Mommyrops longirostrs

This will open the Chart property page/Chart typtig:



* Properties for Chart 1 j j
Charttype setup |Char1 IayoutIGeneraI|
Chart type: Series legend: —;
Default position
Cat leY
" al egol\usmg leYa EI:(ISI J Top (%)

Category (double Y axis)

i ]
N Left(%
i - 0.0

Category (multiple Y axis)
Scatter (single Y axis)

Scatter (double Y axis)

Scatter (multiple Y axis)

— f—\.‘_&tﬂ - -
A dimension on chart:

Y dimension an chart:

I Rows j I

Scatter series

— Series

Add | Edit | Remove | Clear]

Plot axis: IY vl
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Help |

LCancel |

oK

You can choose between 6 types of charts:

Category (single Y-axis)
Category (double Y-axis)
Category (multiple Y-axis)
Scatter (single Y-axis)
Scatter (double Y-axis)
Scatter (multiple Y-axis)

oukrwpE

The prewew next to the combo-box will give youidea of how each are looking.

Then you must choose your X-axis from the tableadlision (rows, columns, or pages).

If you have a multiple Y-axis chart you must alémase your primary Y-axis from one of the
remaining table dimensions. In this case the ddtde plotted against a series of ‘Z-axes’
which is lying parallel to the X-axis, but has rmale (sedhe Diagram tree view and options
for displayfor how to get the Z-scale on top of the plot area

Charttype setup |Chart|ayout| General |

Charttype:
ICategory(muItipIeYaxis] j | ‘ i %ﬁ

— Axes:

X dimension on chart: Y dimension on chart:

I Mesh (mm) j I Rows(Length) j
Scatter series

If you have a category plot you can now choose geues, and if you have a scatter plot you
can choose the X-values and the Y-values (= series)

1. Category plot

Add your series by clicking [@d] under the series pane:
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i

Variable:

-
Columns(Sex)

I Total
Pages(Year)
I Total

[ |
[ |
Help | Cancel | oK I

Choose the variable you want as a series, and vamettge ‘Y-dimension’ of the table
you find it. If your X-dimension is rows, then thgailable Y-dimension is columns
and vice versa. If you have pages then also spetifgh page to choose from (default
= Total).

2. Scatter plot
First choose your X-values by pressing |[...]

— Axes:

X dimension on chart: Y dimension on chart

I Mesh (mm) j I j
Kwvalues

IMean length J
— Series:

Mean weight

Then choose your Y-values by clicking [Add] undes series pane:

You can add as many series as you have on anytgpartlf you have double Y-axis on
either the category- or scatter plot then assigh ealded series to one of the two axes by
choosing plot axis:

Plot axis: |j

If you have multiple Y-axes then you can assignsiirges to either the primary Y-axis or the
additional Z-axis.

Hint! You can go into any of the chart propertieghe diagrams of the different predefined
analyses (se@nalysig to see how they have been configured. All diagramPasgear 2 are
built from the same modules.

Linking a chart to a diagram
When you have created and designed a new chagrasged [OK] you will be prompted:

F

Do you want to add a new diagram with a
link to 'Chart 3'?

If you confirm a new diagram will automatically beeated and linked with the chart.

If you press [No] the new chart will not be visililefore you have linked it to an existing
diagram.

If there are no diagrams then add one by clickheliagram icor&l on the toolbar, or right
click onlX Diagrams folde®» Add diagram:
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"H_|ChEII‘tS | = et rm e s
88 Dic grorpag— LAY 353 260 613
= Add diagram b1

&' Properties... Alt+Return

fl
| ri= pe i 2 Pl U‘-l1

If a diagram exists then link the chart by rightklthe Diagram® Link to.. » choose

object.
E!-HJChans
- -[mdchart 1
IL|Chart2
. -chart3
B £4Diagrams

- ZlDiagrar B View...
* Delete...

Iid
Remove link... * | Chart 2

Properties...  Alt+Return Il Chart 3

=l Diagram 2

A diagram can also be linked to another diagrard,ay links can be removed by right click
the Diagram®» Remove link.» choose object.

Multiple charts in one diagram . You can link as many charts or diagrams into one
diagram as you like and format the layout by definihe number afolumns If your
analysis iggroupedby pages then each chart will be given a deféldtdorresponding to the
page group.

1000+ Jan Feb Mar

100

10|

;
;

il e s B s e | T 1T T1TT1TT1 Trrrrrrrrri

10004 Apr May

100
10

Ll e e e e | T TT1 1117 171711

;
.

1000— Jul Aug - Sep

100{
10|
d

Rl e s e e | T 1T T T1TT1 Trrrrrrrrri

/
:

L 1 1 ]

Whatever is on the Y-axis

1000— Oct Nov Dec

I IR [

L]

Kl e e o o o | FrT T T T T 1711 Fr T T T 1T T 1771
010 20 30 40 50 60 70 80 010 20 30 40 50 60 70 80 010 20 30 40 50 60 70 80

S I -

Whatever is on the X-axis

Properties for diagrams

Diagrams, charts, axes, and series all have theepgoTabs Layout’ and ‘General in
common. On th&eneral frame you can, like elsewhere in Pasgear 2 gie€tption and
addcomments The graphLayout frame is, besides the graph elements includedtiae for
and will be described below undeatyout of Diagrams, Charts, and series
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> Properties for Diagram 1 jﬂ
Diagram |D|agram layout | General'
— Title
¥ Visible W Use default
IAHspecles j
— Subtitle 1 BT
™ Visible ’—(3 Marth ¢ South ¢ East © Wwest |
- Subtile 2 Postion:
I~ Visible ’—(.‘ Morth ¢ South © East ¢ West |
— Margins (in %) Diagram legend: — —
Laft |3— ™ Visible 7|'-_K_l:9ﬁ 03 7|-;_M_J?: o8
Top 3
Right: 3
Bottom: |5
¥ Default diagram columns # |1 5‘
Help | Cancel | P

The diagram properties has

Title

Subtitle 1 + position (north, south , east , west)
Subtitle 2 + position (north, south , east , west)
Margins (in percent of area)

A legend + free position

A number of columns

YVVVVYY

The number of columns defines the relative positibthe 1..Nlinked objects. If you use
default the number of columns will be round(square roatpfects)). Thus two charts will be
positioned next to each other. Four will be positid two by two etc. If you want all object
on top of each other then choose 1 column. If yaatvall next to each other then # columns
= # objects.

Properties for charts
Is described above undelaking a chart



Properties for axes

* Properties for X

Axis |Ast \ayout|GeneraI|
— Vaule/category scale:

¥ Default#major and # minor intervals
#majorintervals: # minar per major:

18 = | 2

——————  Axislabsl
W Default min value ¥ Defaultmaxvalue | | ¥ Defaultlabel
Axis min: | 1: Hydrocynus vittatus i Species
Axis max: | 18: Labeo altivelis ~| || Position:
= | |# Max ¢ Center Min

— Axis direction:
* East  West
© Marth  South

[~ Use 1000 separator

¥ Defaultdecimals  # [0 5‘ Ir1ter\1a|ga;:w\ridth(“/{:]:lD 3‘

— Ticks
Maijor tick length: 10 =
Major alignment  — Minor alignment —
& Qutsicle & Qutsida
= Inside  Insicle
" Cross " Cross

— Additional category series

¥ Use to scale axis categories
¥ Show values: I™ Show zeroes
& Inside axis " Qutside axis High

[=FRQ B |

Help

| comcol | £BKT

> Properties for Y

Axis |Axis layout | General |
— Vaule/category scale:

Axis min: |0
Axis max: [4500

¥ Default# major and # minor intervals

# major intervals: & minor per major:

- EE |

I~ Defaultmin value I~ Default max value

qE

- Axis label:
¥ Defaultlabel
NO/set
Position:
& Max  Centert” Min
— Axis direction:
@« Marth " South

v
W il
r Ticks:

ID 3‘ Interval gap width (%): IU %

¥-axis crosses X-axis at
Major tick length: 10 = & Idin o |
Maijor alignment — — Minor alignment -
& Qutside & Dutside
 Inside " Inside
 Crass _(‘ Cross
—_Additional category series ———
" Use to scale axis categories
I” Showwvalues: I Showzeroes
€ Inside axis & Qutside axis ¢ High
Help | LCancel | OK

Here you can set:
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* The range (Min and max value) of both categories\atues (if plot type is scatter or
the axis is continuous)

» The axis label and position (Max, Min or Center),
» The axis direction (if on the X-axis you can tunistin all directions (East, West,

South, North), if on Y then North or South, angiau have multiple Y-axes, then the

data will be plotted against a Z-axis that canusedd East or West).

* The number of major intervals (if not a categorispx

* The number of minor intervals per major (if noteiegyory axis)

* The axis values format (number of decimals or ugi@d@O separator, the format of the
latter is defined in the Regional and Languageomgtiof the PC).

» If on the Y-axis you can set its position on theXs (crosses at Min or max)
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» |If the axis is a category you can change the ialegap width, i.e. narrowing the
displayed elements. This operation can also b@pugd on eackeriesindividually.
» The length of tick marks and their position on #¢ixés (Inside, Outside or Cross).
» If on the X-axis (and category) you can add an tamithl series to be displayed, and
even use its values to scale the X-categories (@sithe IRI plot).

By changing the axis direction and position you ttan your chart in nearly all directions,
and if you have double Y-axis these can be pointimgpposite directions (one North, the
other South).

Properties for series

Series have two special property frames (tabsylbssberies layoutand ‘Generat
* Series
* Trend (see below undédd trend

2l

Series ITrendISenes layout | General|

5 12
¥ Apply selected data format Selectrange .- |

Apply and define a region in the plotwhere the data values
(gither included or excluded) will get a separate layout
defined as 'Selected data' in the Series layout

— lnvertcolors

¥ Apply invertcolors (0]

Apply and define a Y-value below which fill colors of bars
and symbols will be inverted

— Scale by

¥ Apply scale factor |1

Apply and define a constant scaling value to the series

— Gap width
Interval gap width (%): |0 3‘

Define gap width of individual series in % - will be added to
common gap width set on primary axis.

Help | Cancel QK

Under Series you can do:
1) Selection Define and apply a region in the series thatiy@y want to give a special
layout (color, marker etc.).

Click on [...] and define the selected region:

B

’, Selectinside/outside region:

& Salectinside definad range [-]
|  Salectoutside defined ronge > «<--

XRange: |0 - |0
Y Range: |0 - |0

Help | Cancel | oK I

This region will have the graph element name ‘Selktdata’ in the Series layout (see
Layout of Diagrams, Charts and Seritow).

2) Invert colors: Define a constant Y-value below which the coloiréilled elements (bars
and symbols) will be automatically inverted.
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3) Scale by Scale or raise (= multiply) all values by a camstfactor.
4) Gap width: Give each individual series a gap width in théi¥ection. This gapwidth will
be added to the common gap width defined oraitig property

Layout of Diagrams, Charts, Axes and Series

* Properties for Males jj
Maturity ogive | Series | Trend Series layout IGeneraIl
— Graph elements:

Calegory: I~ Apply recursively to all objects I | Shadow -

All elements j Preview:

Trend legend -

Cbject text

Bar

Bar interpolated ]

Std error box

Selected data

Mata evrluded fram trand LI

I Font

¥ Apply line style ¥ Apply color:

| solid -

¥ Apply line width: ¥ Apply radius

[ 2 =

¥ Apply fill style: I Apply il color:

| Solid =

v Apply marker: ™ Colorshade:

L =l o El
[~ Invertcolors
Invert all | Grey scale Selectall | Beset
Help | Cancel | oK |

There are 30 different graph elements that cabeadjiven their own layout in terms of font,
size, color, line, style, fill etc. depending o tiraph element type.

All elements -
Diagram area

Title

Sub title

Diagram legend
Chartarea

Plot area

Axis label

Tick label

Series legend
Trend legend
Mean legend
Category legend
Z scale legend
Object text

Bar

Std error box
Marker

Selected data
Data excluded from trend
Region excluded from trend
Marker outlier
Majar grid

Fixed interval grid
Axis

Majartick

Minor tick

Marker line

Trend line
Confidence limits
Standard dev limits

The various elements can be categorized and filtenelerCategory into
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» All elements
* Font elements
* Line elements
* Fill elements

Depending on layout property page you are on ([iagiCharts, or Series) you can access all
elements from the hierarchical level you have settand below, and apply your changes on
all objects from your hierarchical level and belowchecking:

[~ Apply recursively to all objects.

Depending on the element type you can change thiable layout attributes (if some
attributes are not available, such as Font on &enaymbol, then these will be grayed out on
the property frame. You should select only theesgtributes (line color, width, fill color, fill
style etc.) you want to change by check 4pplv

You can invert the colors on either selected eldrbgthecking & Invert colors’, or all
colors in the layout by pressing t Invertall ' button.

Similarly, you can convert all colors to grey sc@t@nochrome) by pressing t Srey scale
button.

You can reset the layout to the specified defadelProject propertidshy selecting all
elements and press t. Beset . putton. You can reset everything to default byeang at the
highest hierarchical level (Diagram), che'_ Apply recursively to all objects. gnd pres:. Beset

The Diagram tree view and options for display

& =ILFQ diagram
B FuLFQ

- Mean Langth
Btz

#NO

W] Show axis

Wl Continuous

Wl Axis line

W Major grid
[IFixed interval grid
Wl Tick text
OVertical tick text
W Minor ticks

W Major ticks

W Split series
[Zeroline

On the diagram tree view you will see all the otgexssociated with the diagram:

The Chart (or charts), their respective axes (X Z if multiple Y-axes), and the series
assigned to the respective axes. By clicking osgh@u get a number of options for display
depending on the object. By double clicking youig#d the properties frames of each object.

On the axes you can change configuration (grid, teks etc,) or even make them invisible
(Show axis).

If there are several series on the same axis ttasbe stacked, and on the opposite axis they
can be split.
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If the axis is continuous (i.e. not a category)dkees values can be In transformed or given
in percent. If the values are In-transformed thveitebe an additional option for converting

the axes to log-scale display.
B-[Z|Diagram 1 =
E!--Sﬂ_jChan‘I

@ Mormyrops deliciosus

- Mormyrops longirostris

- Heterobranchus longifilis

@ Clarias gariepinus

-8 Hydrocynus vittatus

-4 |Labea congoro =l

W Show axis

W1 Axis line

I Major grid

Wl Axis label

W Tick text

OVertical tick text
WIMinar ticks
WIMajorticks

[#| Stack series
[JReverse Stack order
[CZero line

[Ln transformation
[IPercentage display

If the axis is a Z-axis (in multiple Y-axes ploteen you can get a scale indication by
checking ‘show z-scale legend’)

E--%LFO diagram
B-#ulLFQ

Ly
. “-#Mean Length
=8 7

LN

Wl Show axis

Wl Zero line

[ILn transformation
[CIPercentage display
[TlShow z scale legend

On the series you can remove these visually frarptbt or change their display (bar, line,
scatter). If bars these can be smoothed like an@lce.

If the series is a mean value of many observatioas it can be shown with error bagH
SD or 95% C) and the sample size (number of observations&ohn @oint). You can also fit
and add an optional trend (skdd trendbelow).
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EI--QLFO diagram
B fLFQ

& © Mean Length
bz

[l Show series

[JStandard error interval
[JStandard deviation interval
[195% confidence interval
[JShow sample size

[wBar plot

Wl Smoothed area bars
wLine plot

W Scatter plot

[Trend curve

[JShow trend legend
[OTrend confidence interval curve
[0Show outliers

Below the tree view you have options for zoomirtgroge the legend positions, change axes
length or diagram margins

[Show subtitie 1
OShow subtitle 2
[JShow diagram legend
X margin % 3
Y margin % 3
Axis length:
Obi. scale: 100
Zoom: 100

Hide | Properties...l

TheObjects zoom will simultaneously change the relative sifeelected objects in the

diagram, and is a short cut for changing font dime,width, symbol size etc.

Changing legend positions: When clicking an obje¢he diagram which has a legend
(Diagram, chart, or series if a trend is appliadt) the legend is displayed, you check can off
‘o Default position’ and move the legend by changhegvalues in the ‘Left pos’ and ‘Top
pos’ fields:

W Show series legend
(WD efault series legend position

Leftpos % 354
Top pos % 1
Axis length:
Obi. scale: 100
I© Zoom: 100

Hide | ProEerﬁes...|

TheZoom is like an ordinary zoom where you can zoom in aatof the whole diagram
You can also uskide to remove the tree view. It can be reinstallediglt click in the
diagramp Show control pane.

Add Trend
On the series property page there is a frame fofigiaration of a fitted trend.
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Series {Series lavout] General]
r— Fiting method: ————— — lterative options:
& Linear (onalic) #iterations 20000

 Man-lineor iterative)

Precision: 5E-6
r— Trend options: - =
Convergence:  |0.005

4 . Haower range: 0 5‘ to ID 5‘

. » I™ L transfarmed sum of squares
Function type: I_T‘}E tjje;iarjon foroutliers: |20 for | v *l
EifEsT < || = Trend filter:
| J Min # cbservations per point |D
Paolynomial arder; 2 _-;'I I Exclude zero Y-values
[~ Fixed intercept 0 ™ Use trend filter
I~ Fixed gasympicte: g Exclude IX1- |)\’2 |Y1 |Y2 |

~ Trend legend:
¥ Function type ¥ Caption
¥ Coefficients I p-value

| LEEh v N

W ™ N outliers

~ Position: —————————

I Default | Left € RBight

I Eree  |F Top € Bottom

Left(%) o0 Top (%[00 Add. | Edit. | Remove|

Help | LCancel | QK |

There are two different fitting methods
1. Linear (analytic)
2. Non-linear (iterative)

The linear is based on linear transformation ofdae (depending on the trend type) and
least squares regression.

The non-linear are based on an iterative numesigatch of the minimum sum of squares,
(=Y (observed - predictd®). The non-linear search algorithm (Fletchers méth®adapted to
Pascal from a QBasic program (FLET) supplied witlborn & Walters (1992)

Trend type
Depending on the chosen fitting method there amsban of trends available.

For the linear method there are:
Linear
Logarithmic
Power
Exponential
Polynomial
Cubic Spline
. Moving average
For the non-linear method you have the same (exbe® smoothers: spline and moving
avarage) plus in addition
8. Logistic
9. Standard normal
10. Skewed normal

NogokwpE

» For the polynomial you can set the polynomial otdesinything less than the number
of points-2
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» For the linear, exponential and the polynomial tmprder of 2) you can fix and
set the intercept

» For the Logistic you