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Collection and storage of data in the trawl, purse seine and
drop-line fisheries.

Howel Williams

ABSTRACT

Since 1979 the Department of Sea Fisheries has collected detailed catch and effort
stadstics from all commercial trawl and Danish seine vessels operating in Tasmanian

waters. The data is collected through a comprehensive daily fishing log and is
supplemented by research data. Historical data collected prior to the introduction of the

logbooks exists for some well documented research work.
Logbooks have also been developed to enable data collection from other fisheries.

These are; the purse seine fishery exploiting the jack mackerel resource in south eastern
Australian waters, and the drop-line fishery.

To handle data collected with the logbooks, extensive software structures have

been developed, for use on either CSIRONET or an in-house computing system. The
data bases allow input of log returns to be in different formats, and offers considerable
flexibility in generating reports. Data bases developed for CSIRONET are now being
transferred to an in-house system.

This report describes the logbook formats and outlines the basic structure of the

data bases and gives examples of their applications.

INTRODUCTION

The trawl, .purse seine and drop-line fisheries of Tasmania are essentially developing

fisheries. As the resources have only recently been discovered no information relevant to

their economic capacity or future management has been available. It has been the

Department of Sea Fisheries, Tasmania (D.S.F.T.) policy to initiate monitoring programs

on these types of fisheries.

In the mid 1970's resource surveys by the D.P.I. and D.S.F.T. demonstrated that

considerable potential existed for deep water trawling (Anon, 1977, 1978, 1980; Webb

and Wolfe, 1977). As a result a project aimed at providing assessments of Tasmania's

demersal trawl fish resources was introduced by the D.S.F.T. in 1979.



At the commencement of the project, a comprehensive daily fishing log was

introduced to all commercial trawl and Danish seine vessels operating in Tasmanian waters

to supplement data collected during surveying by research cruises.

The principal aims in the inidal stages were to define the temporal and spatial

distribution and abundance of the trawl species. Aims in the development of the data base

were for it to facilitate in the analysis of potential yields, the standardisation of effort in the

developing fishery and the delineation of species assemblages. A subsidiary role was to

provide monthly summaries of logbook information to the commercial fishermen

participating in the project. This together with trawl ground plots provided a tangible

benefit to those fishermen participating in the program.

In 1981 a resource survey of the drop-line fishery on the south western and north

western slope areas was started (Wilson, 1981). The drop-line log was introduced to

commercial vessels in 1981 and has been maintained to the present time.

During 1985 a purse seine fishery for jack mackerel started on the east coast of

Tasmania. The Department initiated a monitoring project of catches at this time with funds

from FIRTA. Originally the DPI purse seine logbook was introduced to the fishery. This

log was found to be unsuitable due to the type of data collected and the difficulty fishermen

had in using it. A new purse seine log (based on the format used in the trawl fishery) was

developed by the D.S.F.T. and introduced to the fishery. Software for the purse seine

data base (PUSSY) was developed on an in-house system and deals with returns and

biological information collected from 8 boats involved in the jack mackerel fishery. As this

project started at the same time as the fishing venture it is unusual in its complete coverage

of a developing fishery.

This report presents an outline of the logs and data storage facilides developed for the

trawl, Danish seine, purse seine and dropltne fisheries.

1 LOGBOOK DESIGN REQUIREMENTS

The main objectives in designing the fishing logs were to collect catch effort and



biological data of high and consistent quality. The collection of data by a logbook system

can be divided into three major components. These are;

i). the reliability of data entered,

ii). the relative importance and nature of the data required,

and iii). the end use of the data.

As fishermen were acting as data collectors, the log had to promote an attitude that

would ensure that reliable and complete records were kept. To account for this the

logbooks were designed to serve the fishermen for their own information and replace their

record keeping. The data had to be simple and minimal, and the questions asked by the log

needed to be uneqivocable in interpretation.

Confidentiality of the data collected was assured. In addition some fishermen were

reluctant to part with information they considered secret, such as the position of small

grounds they alone fished. This was countered by giving them choices in how they

completed the data, without losing consistency or quality in the body of data collected. In

this case an option was given to nominate a general fishing area by refering to a block map

rather than giving latitudes and longitudes.

It is easy to endlessly improve on logbook formats, especially after field trials of

logs. However each version will meet resistance from fishermen who will not see the

point of changes. To counter this situation it was decided that the logbooks would be

'right' from the time of introduction, and no changes would be made.

With regard to the relative importance and nature of the data required, the end use of

the information needed to be considered in some detail, prior to the development of the

logbooks or the software. The principal aim therefore was to minimise the data collected

but ensure that it covered aU existing and potential uses.

The result of these requirements was a basic daily fishing log book format which

incorporated a description of each shot or shot per day, a catch-effort log and a deck log.

Being a daily fishing log, records are easily referenced and sorted. It was decided that the

deck log should be prominent on the page and confidential in that no carbon copy was



produced from it, to promote the use of the log for personal records. The shot information

and catch-effort data components contain elements which overlap, such as time and

duration of the operation, location and depth. By combining these components the data

could be minimised. The result was a table of shot/catch-effort data, and a description of

the catch.

This format has been the basis of the three logbooks described below. The logs are

well recieved by fishermen and all have a 100 per cent return rate (except the drop-line log

which is run on an ad hoc basis). No major shortcomings have been found in their

operation in the field and so no changes are envisaged for future printing runs of them.

2 THELOGBOOKS

2.1 The trawl and Danish seine logbook

2.11 Commercial data

Commercial data coUected through this logbook is on a daily shot-by-shot basis. The

form is presented in Figure 1. The information specifies the vessel, gear and general

activity of the boat on days when it is out of port. On days when fishing takes place the

time, position and duration of each shot is recorded, as is the validity of the operation (ie.

whether it was good or gear failures were experienced).

As an alternative to filling in latitude and longitude, block maps of south eastern

Australian waters are issued with the logbooks and so position can be referenced by block

number (Figure 2). The blocks are of 30' squares. Commercial trawl data includes

information on the depth of bottom, position at the end of the shot and weather conditions.

The total catch of the shot is then recorded followed by a breakdown by weight or

numbers of species in the catch. Whilst most of the commercial species likely to be caught

are listed in the log, room has. been left for additional species to be added by the fishermen.

A final catagory is for discards. A comparison of the total catch with the sum of the catch

breakdown allows for a validation check to be made of the data. To validate the estimates



of total commercial catch by shot, the total weight by species landed is recorded for each

fishing trip.

Basic information of vessel specifications (L.O.A., trawling speeds, and net

measurements) were collected at the time the first logbook is issued to a boat. A fUe listing

the specifications of every net used in the fishery has been maintained, an individual gear

code is assigned to the nets and listed in the logs.

The successful introduction of the logs to all boats fishing in Tasmanian waters

would not have been possible without funds granted from Rural Credits which allowed a

log book coordinator to be employed. This field support was followed up by the presence

of D.S.F.T. personnel in the ports and on vessels to assist with any enquiries about the

logs.

2.12 Research data

Three logs are used for the collection of research data, they are; a trawl station log

(Figure 3), catch composition log (Figure 4), and a biological log (Figure 5).

As well as collecting the basic shot information outlined for the commercial log, the

trawl station log details the direction and speed of trawls. Surface, sonde and bottom

temperature are collected as is bottom type and thermocline depth. Additional weather

descriptions are also recorded.

The catch composition logs list the species and weight or number of all species

caught. Three separate lists are used depending on the depth zone of the shots. The depth

zones used are 0-200 m (shelf species), 220-650 m (upper slope species) and 650-1200 m

(mid slope species). This data is often enhanced with length frequency data collected at sea

and recorded on the biological data log.

The biological data log can be used either for field measurements of length

frequencies or for more detailed information collected from specimens retained for analysis

at the laboratories. These types of samples are routinely collected from research and



commercial cruises and the basic biological data recorded is species, length, weight, sex,

gonad weight and condition, an otolith register number (if otoliths are kept) and age (from

otoliths or scales). Additional information may be coUected at times on processed weights

of fillets (headed weight, headed and gutted weight), displaced volume of gut and ova

diameter.

2.2 The purse seine logbook

The format of the Purse Seine Daily Fishing Log is given in Figure 6. As with the

trawl logbook it records the vessel, gear and general activity of the boat on days when it is

out of port. The port and dme of leaving/amving is given and on days when fishing takes

place the time, position and duration of each shot is recorded, as is the validity of the

operation.

Latitude and longitude are not generally used in this log although space is left to

collect this information. Instead, block maps of Tasmanian waters are issued with the

logbooks and position is referenced by block number [Figures 7(a-b)]. The blocks are

7.5' squares.

Additional shot information includes the number of hours spent searching prior to the

shot, the means by which the target was located, the type and percentage of the school

caught and the sea surface temperature.

For each shot the total catch and catch breakup by species is recorded. In addition a

column is set aside for recording the actual landed catch at the end of each trip.

The catch breakdown is aimed mainly at the jack mackerel fishery and its by catch

species of slimy mackerel, redbait and barracouta. It also lists species such as skipjack,

albacore and slender tuna which may be caught by the fishery. Squid has been included

along with the by catch species of Australian anchovy and pilchard, to accomodate the

likely development of a significant local squid purse seine fishery.

Information concerning the dimensions of the vessel and particulars of the gear used
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is collected with the form given in Figure 8, when the logbooks are issued to fishing

vessels.

2.3 The drop-line logbook

An example of the format used for the Drop-line Daily Fishing Log is presented

in Figure 9. As with the other logbooks it records the vessel, gear and general activity of

the boat on days when it is out of port. On days when fishing takes place the time,

position and duration of each shot is recorded, as is the validity of the operation. Validity

of a shot may be influenced by loss or fouling of gear, or by interference in the operation

by seals or killer whales.

Latitude and longitude is not used in this log, instead position by 30' square is

referenced by block number (Figures 2). Additional shot information includes the number

of lines used, the total number of hooks, the bottom depth and bait type. Further

information on sea condition, wind and current direction and force is requested.

For each shot the total catch and catch breakup (in numbers per species) by species is

given. The log accepts information on a maximum of five shots per day.

3 DATABASES

3.1 Trawl and Danish seine data base

The data base CRASS (Catch Return Analysis & Storage System) was originally

developed in FORTRAN P/ on the Cyber 76. In 1984 it was transfered to the Cyber 205

running under NOS. It is now being adapted for use on an in-house computing system.

Data entry is via three main routes. These are; biological data, commercial fishing

returns, and research data. On the CSIRONET version data is input from tape, the

in-house system supports both this system and an interactive facility. Initial routines

screen the data for typographical and logical errors before preliminary reports are

generated. The trawl, Danish seine and research information is then converted to a



standard format before the new data is merged onto the permanent data base. Biological

information is only in one format and so enters the data base by a more direct route.

The data base is comprised of three linked data files and three reference files. The

linked files contain all the fishing and biological data. The reference files relate the

following information to codes appearing in the data. A vessel code gives access to

information on the towing speeds, tonnage, and nets for a particular boat. Gear codes

relate nets to vessels and gives their specifications and relative fishing power. Species

codes are cross referenced with the CSIRO 6-digit species codes and list the scientific and

common names and taxonomic status of fish registered.

The linked data files are organised so that any record on one file can be referenced to

records on the other files. The files are structured so that one file contains all the data

relating to the position and time of the shot, another contains the catch breakup, and the last

holds any biological information related to a species for that shot. This organisation is

shown in Figure 10.

A unique identifier is generated (from the vessel code, date and shot number) during

the editing process to annotate information from each shot. This identifier is used on each

record for the shot, catch breakup and biological data files to cross reference the records.

Retrieval of the data can be made in all combinations and permutadons of the

following criteria;

species caught, vessel name, cruise number, position of shot (lat-long or

block), date (year and/or month and/or day, range or specified), gear code

(range or specified), time of day (range or specified), bottom depths (range

or specified), temperature (range or specified), season and region (range or

specified).

Regions are an arbitrary grouping of blocks for analysis. Descriptions of the regions

used in past analysis are presented in Figure 11 (Wilson, 1984).

CRASS now services information collected from 30 commercial and research boats.

The current size of the data base is 6Mb. Software constraints limit the potendal size of the
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existing structure to 16Mb.

3.2 Purse seine data base

The hardware for this system is comprised of a network of Apple Macintoshes™, a

Sunol™ 65 Mb hard disk and various output devices. The software is a hybrid of

FORTRAN 77 macro routines and OMNIS 3™ software.

PUSSY (PUrse seine Storage SYstem) was constructed after all the development

work had gone into CRASS. Because of this it shares all the major design characteristics,

such as the data base file structure and reference files. However it differs markedly from

CRASS in that data input is interactive. Whilst editing and screening for errors on CRASS

was done on large blocks of data, data entered to PUSSY is screened interactively on a

shot by shot basis.

Biological data enhancing the shot and catch information can be entered at any time.

These records do not need to be complete and so length, weight, sex, etc. data can be

entered at an early stage whilst otolith and ageing data requiring more time to collect is

added later.

Data retrieval and some of the analysis are done using the OMNIS 3 software. This

offers a highly flexible access to the data, with selection being possible for any variable. It

also allows for sophisticated reports to be developed in it's data base language. These

features are very easy to use and so reduce development or implementation time. It also

allows an easier access to the data by staff unfamiliar with programming.

A further advantage of the micro-computer system is the ease with which data can be

transfered from. the data base to other software packages. In this area micro-computer

systems are gaining a great advantage with the quality and sophistication of integrated

stadstical and graphic software packages currently being released.

PUSSY currently services information collected from six commercial boats. The data

set is 3Mb with a software constraint of 16Mb on maximum size.
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3.3 Drop-line data base

Data from the drop-line fishery is currently being stored in a data base (DROSS,

DROp-line Storage System) of similar design to PUSSY.

DISCUSSION

The principal application of the logbooks have been to record catch-effort in

developing and experimental fisheries. They have proved invaluable in monitoring catch

composition and giving insights to the spatial and temporal distribution of commercial

species.

The trawl and Danish seine data base (CRASS) now deals with returns from

approximately 30 boats operating in Tasmanian waters, and biological data coUected from

research cruises. Under the terms of the South East Trawl Management Policy Anon

(1984) responsibility for the collection of trawl data has been assumed by he

Commonwealth Department of Primary Industry (AFS). Because of the Tasmanian log's

success as a research and management tool, it is now being used to cover all commercial

fishing in the South East Trawl Sector (see Peterson, 1985 for a description of the

modified logbook).

No biomass esdmates existed for the deep water trawl fishery at its commencement in

the mid 1970's. The data collected with the Trawl and Danish Seine Daily Fishing Log

have been used to provide the only valid estimates of abundance for the major species

caught in the developing fishery (Wilson, 1982, 1984). Estimates of stock abundance,

using techniques applicable in developed fisheries are currently being derived from the

existing data base.

Biomass estimates have involved developing routines for length frequency calculation

and analysis. Ageing information is analysed through routines which calculate marginal

increments, aUocate ages and determine ages at length.

12



Additional work to which CRASS is being used are in the analysis of the effects of

gear types in the fishery, optimal means of standardising effort, species assemblage (eg.

Last and Harris, 1981) and the monitoring of long-term, trends in the fishery.

As the purse seine fishery for jack mackerel is only recent, the use of PUSSY has

been limited to documenting spatial and temporal trends in catch-effort and size

composition of the catch, age and ageing studies, standardising the unit of effort and acting

as a general information service to the industry. Future work is expected to develop it in

line with CRASS in the use of time series analysis and other methods being developed for

measuring stock abundance.

Returns from the Drop-line Daily Fishing Log are still being collected from boats

participating in the fishery. However, analysis of data stored on DROSS has been

suspended due to lack of resources. Future work is intended to use the data for

catch-effort modelling and analysis of the species composition and distribution.
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DAILY FISHING LOG
VESSEL

CODE DAY MONTH YEAR

IF NOT FISHING

OT'ricH

FISHING
"D"

81UE GBENAOIEB

K(N6 OORY

SPiKY OORY

CEMFISH

BED 6U8NMO fERCH

UNG

TBEVAILA DEEP SEA

TBEVAUA SIWTED

SHAHK SCHOOl

SHABK B06

SHAflK GUMMV

EIEPHANT SHA8K

SOUID

WORWOfiG

SILVER corn

LATCHET

fUIHKO

FIOUNOEB

WHITING SCHOOl

OTHER COMMEBCIAl

TMSH flSH

BR E, , ,

10K, , ^

1 0 P.

3 EM, , , ^

^ E G.

. t G, , ,

r R o, , , ,_

r n s, , . ,

3 H S, , ,

3 H D,

3 H G, , ,

= 1. E, , , ,

5 Q D.

MOW, , , ,

a os.

-AT, ,

: t T, , ,

FOR, , ,

(VHS,

3 T R, , ,

T R S:

SHE, , , ,

a OK, , . ^

° 0 P, , , ,

3 EM, , , ,

n EG,

- I G, , ,

r R o, , , ^

r R s, , . ,

5 H S. , , .

5 H D, , ,

3H G, . , ^

E L E, , , ,

sao, , , ,

MOW, , , ,

° 0 S, , ,

-AT, , ,

c 1. T, , , ,

FOR, , ,

MHS,

3 T R, , , ,

r R s,

CATCH
3 R E, ,

3 0 K, , , ,

? 0 P.

3 EM, , , ,

< E a.

-IS, . ,

r R o, . . ,

r R s, , , ,

a H S, , ,

3 H D, ,

5 H G, , , ,

; 1. E, , , i

JO D, , . ,

UIOW, , , ,

3 0 S, , ,

AT,,,,

LT, , , ,

; 0 R, , i

WHS, , , ,

3 T R, , , ,

r R s,

BREAKUP (kgs)

SBE, , ,_

3 OK, ,

° 0 P. . ,

3 EM, . ,

n EG.

L I G, , ,

r R D, .

r R s, , . ^

S H S, . ,

S H D, , ,

SH B, , , ^

E 1. E, , , ^

a D, _
wow, , ,

° 0 S, , ,

-AT, , ,

•' L T, , , ,

FOR, , ,

M MS, ,

3 T ". , , i.

r R s, , ,

3 RE, , ,

30 K, _^
->OP, , , ^

3 EM, . , ,

^ 6 G, , ,

-IS. , ,

r R o, . , ,

r R s, , , ,

3 H S. , , .

3 H 0, ,

3 H G, , , ,

E L E, , , ^

3QO. , . ,

yow, , , ,_

~> os, . ,

. A T, , , ^

•- L T, , , .

e D R, , ,

/VHS, ,

3 T ", , , ,

r R s,

3 R E, , ^

3 0 K, , , ,

3 0 P, , ,

3 EM, . , .

1 E G.

-IS. , . ^

r " o, , ,

r R s, , . ,

3 H S, , ,

3 H D, , ,

3 H G, , , ^

= 1. E, , , ,

5 Q D, , , ,

wow, , , ^

3 OS, , , ,

-AT, , , ,

: L T, , , ,

= D R, , , ,

A/MS, ,

3 T R, , , ,

r R s, , , ^

3 n E, , ,

3 OK, , , ,

30 P.

3 EM, . , ,

1 E G.

IS,,.

r B D, , , ,

r R s, , . ^

i H S, , , ^

5 H D, , , .

3H G, , , .

= 1. E, , , ,

igo, , ^

140V.', , , ^

10 S, , , ^

. A T, , , ^

~- L T, , , ,

; 0 R, , , ,

'VHS, , . ,

1 T R, , , ^

r R s, , , ,

i B E, , ,

> 0 K, , , ,

> 0 P, , , ^

iEM, , , ,

I 6 G, , , ^

•IS, , , .

' " 0, , , ,

• R S, , . ,

i H S. , ,

i H 0, , . ^

i H G, . , ,

L E, , , ,_

•go, , . ,

10W, , , ,

) 0 S, , , ,

AT,,,,

LT, , , ,

D R, , , ^

'VHS, , , ,

5TR, , , ,

FRS, , , ,

Figure 1. The trawl and Danish seine Daily Fishing Log form.
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FISHING BLOCKS

—4D|4A^<ai-_4Qi.45_

Figure 2. Block map of south eastern Australian waters for trawlers and Danish semers.
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TRAWL STATION LOG

F
0
R

M

1

VESSEL
CODE

CRUISE STATION
NUMBER

DATE

Year Month Day

2 3 456 7 8 9 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

NAV.

St Fn

37 38

54 55

TIME
ZONE

TIME AT START
OF TRAWLING

DURATION
OF TRAWL

SPEED
OF TOW

39 40 41 42 43 44 46 46 47 48 49 50

56 57 58 59 60 61 62 63 64 65 66 67

START LOCATION

Latitude °S Longitude °E

FINISH LOCATION

Latitude °S Longitude °6

TO
Dll

N
[.

35 36

SEAS (Code)

Dir. HT.

51 52 53

CLOUD
COVER

)N
EIGHTHS

WIND

Dir.

Code)

Force

SURFACE
TEMP. (°CI

•

NETSOND6
TEMP. (°C)

•

BOTTOM
TEMP. (°C)

•

68 69 70 71

CARD 2

COLUMNS 2-10
COPYFORM 1 (Above)

.10 11

DEPTH RANGE OF TRAWL (m)

23 24 25 26 27 28 29 30 31

GEAR
(Code)

12 13 14

BOTTOM DEPTH
AT START 1ml

15 16 17 18

THERMOCLINE DEPTH
RANGE (ml

32 33 34 35 36 37 38

ESTIMATED
TOTAL CATCH

IN Kgs
NET

OPENING
BOTTOM

TYPE

BOTTOM DEPTH
AT FINISH (ml

19 20 21 22

PERCENTAGE
OF TRAWL

CATCH
SAMPLED

39 40 41

RECORDERS
INITIALS

42 43 44 45 46 47 48 49 50 51 52

Figure 3. Trawl station log form for research cruises.
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fOBM

J_
1

VESS&
CODE

2 3

cmst
NUN8EB

4

CffltUON HAUE

Dwpsea Cat$h3fk

UWC.SHOUIED CATSHUIK

Schcol Shark

Black Sink

M<38ef's OKp-sea y»3fk

BOUCH DEEP.SEA SHARK

Lofd Ptun^t's 3w><

^soft's Deep'sea D^fish

Southern Dogfish

COIDEN OOCflSB

OWSTON'S BOCflSH

u«iE-sc*i£D oonnsn

Green-eyed Oogfish

8RIEB SHARK

Long-snouted Oogdsh

PncMf Kigtit]

Pwpte Sfcite

880WN BICHT SKATE

Green-bKked Siyts

Grey Siiate

Ffaffow-mouthsi Skate

OEEPW»IE« 6HOST SHARK

Spookfish

SAWTAII snxwnsH

SnptEd

8»SKCT.WO»K EEL

Deep-sea Cwgtr Ed

Wttch Ed

Australian Hiiosaur

sm E<

COMMON StlCKNUO

Uuck'i SltWiead

S4ver UghtffSh

Large Hitctetfssh

Vtpef hih

SCAl» lUUHOWIM
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PURSE SKINK DAILY FISHING LOG
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Figure 7(a). Block map of Tasmanian waters for purse seiners.
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Figure 7(b). Block map of eastern Tasmanian waters for purse seiners.
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Figure 8. Other information collected for the purse seine data base.
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Figure 9. The Drop-line Daily Fishing Log form.
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Figure 11. Regions used in the analysis of trawl data.
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