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Introduction

The Queensland East Coast otter trawl fishery for prawns extends along the
coastline from the tip of Cape York to the Queensland/New South Wales
border. There are about 1 000 trawlers in the fishery which in 1986/87 landed
approximately 7 600 tonnes of prawns or two-thirds of the total Queensland
production.

The otter trawl fishery has been a limited entry fishery since 1979 when the
Queensland Government restricted the entry of additional boats into the fishery.
This did not stop a person licensing a new vessel in Commonwealth waters. It
did, however, slow down the growth of the number of vessels entering the East
Coast fishery since the majority of vessels operating in Commonwealth waters
off the coast of Queensland held a Queensland State License.

A number of economic surveys have been conducted into the East Coast otter
trawl fishery along various sections of the coastline. These studies have
generally found that the fishery is over-capitalised with too many boats
operating in the fishery. However they have limited use for predictive purpeses
because of the absence of data quantifying fishing effort or the areas fishermen
work.

This study is concerned with predicting the costs of operating an otter trawler
targeting on prawns. The aims of the study are:

- to identify and determine major cost categories for vessels of different
lengths;

- to detail trip profiles;




- to determine the break-even level of catches for otter trawlers operating
out of different ports;

- to develop a model to predict the cost of operating an otter trawler in
Queensland waters.

Materials and Methods

In order to develop a mathematical model the costs of operating a vessel
together with data describing the operations of the vessel had to be collected.

The target group of fishermen were those with East Coast endorsements only,
thus excluding Gulf trawlermen. Gulf fishermen face a different cost structure
to the East Coast because they work out of remote centres, have much longer
fishing trips and use boats which on average are much larger and more
sophisticated than the east coast trawlers.

A pilot study was conducted in 1985/86 for fishermen whose home port was
between Tweed Heads and Mooloolaba to test the acceptability of the logbook
and method of recording costs. In 1986/87 the study was extended to include
fishermen whose home port was in the region Urangan to Gladstone. The local
QCFO representative assisted initially in contacting fishermen. In the ports
where the QCFO representative could not be active in the selection process
they were able to assist us by identifying:

(a) which fishermen were in port at any time;

(b)  those fishermen away on extended trips; and

©) those likely to be involved in this type of study on a long term basis.
Fishermen were asked to record cost information for each month on a specially
designed form so that it was possible to identify all expenditure items.
Information about fishing vessel operations was provided by logbook data
completed by fishermen. After discussions with fishermen it was decided that
the most suitable format was a daily log. The detail provided by a shot by
shot log was not considered necessary for the project and would have increased
data input time.

The information collected from fishermen consisted of three parts:

- A description of fishing operations and an estimate of the capital
invested in that operation;

- Monthly expenditure on all costs related to trawling;

- A fishing log which described the start and finish of a trip, engine
hours, area fished and product landed.




Fishermen were sent monthly summaries of the cost and logbook data
submitted (Appendix 1). These were sent to encourage fishermen to provide
timely information and maintain interest in the program. The summaries
showed landings by species and trip, expenditure by various categories and
various cost analyses by month. Because of the lumpiness in the way fixed
costs are incurred eg. license fees paid once a year and the fact fishermen
joined the project in different months, fixed costs were estimated for each
length class for the year and taken in as a set monthly amount. From July 1,

1986 the monthly summaries were a complete representation of costs -supplied
and trips made by each of the trawlers in the study. Because most fishermen
were satisfied with the format of the logbook and monthly report no changes
were made to the layout of these for the 1986/87 year.

Fifty owners agreed to participate in the project and some data was collected
from all these vessels. However data from only 21 boats were used to estimate
the cost model because they met the minimum requirement of 12 months
continuous data. Fishermen were followed up by either a personal visit of by
phone to try and encourage them to continue supplying data. The main reasons
for boats not remaining in the study were the sale of the boat and fishermen
not seeing the benefits to the industry and themselves of remaining in the
study.

Results and Discussion

Fishing effort

Vessels with home ports south from Mooloolaba generally fished more
frequently during the summer months (Table 1). The trips were usually
overnight trips with the vessels returning to port each day. Within this group
of vessels were those that worked predominately in Moreton Bay and those that
worked outside Moreton Bay. The vessels that worked outside Moreton Bay
exceed 13 m in length and are excluded from working in Moreton Bay by law.
These larger vessels had a different fishing pattern to those working in Moreton
Bay. Their trip lengths varied from one to eight days with more than 60
percent of the fishing trips being two days or longer (Figure 1).

The fishing patterns of the vessels in Mooloolaba reflects the size of the vessels
in the sample obtained for the port and the fishing activity of those vessels.
About two-thirds of the fishing trips for the year occurred from October to
January and were usually one to two days.

Fishing trips for vessels working out of Tin Can Bay (Figure 2), Hervey Bay
(Figure 3) and Gladstone (Figure 4) were fairly evenly spread throughout the
year although slightly higher in the summer months. Trips ranged up to 14
days with a significant proportion of trips being more than four days in length.




Table 1: Number of trips per month by area

MONTH GC MB MB MBA TCB HB BB GL
<13 >13

July-Sept 10 18 23 10 18 19 35 24
Oct-Dec 22 36 31 45 29 21 26 18
Jan-Mar 27 33 26 38 32 27 22 29
Apr-June . 22 14 21 8 21 20 20 29
GC = Gold Coast; MB = Moreton Bay; MBA = Mooloolaba;

TCB = Tin Can Bay; HB = Hervey Bay; BB = Bundaberg;

GL = Gladstone

For trawlers working north of Mooloolaba trips tended to be of longer duration
than 1 to 2 days which was typical of southern Queensland. This would be
consistent with a higher proportion of larger boats in these ports which are
better equipped for longer trips and the fisheries that are worked by these
trawlers. More trips were also undertaken in the cooler months which is
probably a factor of the vessels and the seasonability of product.

Species

The fisheries in the Gold Coast and Mooloolaba were highly specific for king
prawns (Table 2). Bay prawns were also an important species caught in
Moreton Bay. Scallops were the predominant catch in Hervey Bay and were
also part of the catch in Gladstone and Bundaberg. A variety of by catch was
taken with Moreton bay bugs being the major by-catch in all areas and sand
crabs being significant in southern Queensland.

Table 2: Percentage of each species by area

-AREA King Other Sand Bugs Scallops  Other
prawns prawns crabs

Gold Coast 46 44 10
Moreton 39 27 12 7 15
Mooloolaba 92 8
Hervey Bay 8 13 74 5
Bundaberg 63 8 19 10

Gladstone 18 28 7 26 21




Cost Data

In other studies taxation returns have been used as the source of cost and
earnings data. These data have been found to have deficiencies (Moxon and
Quinn, 1983). A different approach was used in this study. Fishermen were
asked to record each purchase on cost sheets. These purchases were grouped
into the following headings and subheading :

e \Wages e QR DT B O W
- Capital
- Overhead - Accounting,insurance,licenses,mooring fees, power,
survey fees and vehicle
- Variable - Food,fuel,repairs and maintenance, gear, ice and
salt ‘

Wages, both notional and actual were the single largest category of expenditure
for all fishermen. As a percentage of total costs wages increased with boat
length which is consistent with larger vessels requiring more crew and landing
more product. Variable or direct costs comprised about 40% to 50% of total
costs, excluding depreciation, with fuel the major cost item in this category.
Total costs increased with boat length, with the cash costs of operating a 17
metre vessel being about double that of operating a 14 to 15 metre vessel.

A number of regression models which predicted the annual and daily costs of
operating an otter trawler were tried. Most of them were excluded for either
lack of quality or prediction or the level of significance of the contribution of
the variables included in the regression were inadequate.

A particularly good fit for a regression which predicted variable expenses was
obtained using the annual cost of operating the trawler. The regression
coefficients included fishing units, days fished and species targeted. Each of
the coefficients was significant to the 95% level (Table 3). However
refinements to the cost data are required before further development of the
model can be done. We anticipate that this work would be completed in 1989.

Table 3: Regression Equation estimating variable costs for operating East
Coast Otter Trawlers using annual costs

VARIABLE CO-EFFICIENT t VALUE
Constant -69778 1.5
Fishing Units 367.7 4.07
Days Fishing 1326 1.86
Days Fishing Squared - 4.68 -1.76
Bay Prawns (D) -17787 -2.93
King Prawns (D) - 5814 -1.17

Variation explained
by regression 83.8




Future Directions

Funds have been obtained for staff to undertake a limited cross sectional survey
of otter trawler operators from Yeppoon south to the border. The purpose of
this survey is to test the validity of the data collected in the cost model. In
addition the nominal group technique will be used to assess the perceived costs
of operating a trawler. The data from the three sources will be integrated in a
report to fishermen.

Publication

This study in conjunction with the further study will be written up for
publication in "Australian Fisheries". A more detailed presentation will be
prepared for publication within the Monographic Series of Queensland
Department of Primary Industries which will be distributed to all fishermen
involved in the studies as well as libraries.
















APPENDIX I: Example of Monthly
Logbook Data

MONTH OF JUNE

Best month for landings:

Summary of Cost and

Fisherman No. XXX

MAY

Best trip this month:
Best trip so far:

Landings for best trip so far: Bugs -
Large/King -

Number of fishing days in month:
Number of fishing trips in month:
Cost per fishing day:

Cost per fishing trip:

18.06.87 - 21.06.87
19.05.87 - 22.05.87

25
785

11

4
$ 719.47
$1,978.54




MONTHLY SUMMARY OF SPECIES LANDED FOR JUNE

Species Total Weight Landed
(kg)

Bugs 29

Large/King 968

Medium/King 35




SUMMARY OF FISHING EXPENSES FOR JUNE

Monthly Costs (§) Year to Date

(From 01.07.86)

FUEL Gas 3.29 306.94
Oil 45.63 794.50

Diesel 3449.28 24446.62

Rebate -1428.67 -10592.89

Nett Diesel Cost 2020.61 13853.73

GEAR Boards 0.00 500.00
Misc 0.00 904.23

Bets 0.00 800.00

Wire 0.00 3418.96

ICE/SALT Salt 0.00 91.50
OTHER Electrical 0.00 21.95
Misc 6.32 150.15

Tools 0.00 60.09

OVERHEADS Accounting 0.00 260.00
Insurance 0.00 2214.19

Licenses 0.00 538.00

Mooring 0.00 415.69

Surveys 0.00 323.00

Telephone 0.00 19.50

Vehicle 390.55 2180.78

REP/MTCE Boat 730.51 4220.75
Electrical 0.00 376.50

Engine 280.60 9519.48

Fridge 0.00 578.71

Hardware 87.46 1687.25

Nets 0.00 729.64

Slipping 0.00 , 2030.77

WAGES Crew 3958.66 40103.61
TOTAL EXPENDITURE 7523.63 86099.92

Capital Expenditure

JUNE Anchor Winch Deposit 2000.00




TRIP SUMMARY FOR JUNE

Species Weights Landed (kg)
Trip from 03.06.87 to 04.06.87

Bugs 9

Large/King 220
Trip from 11.06.87 to 13.06.87

Bugs 5

Large/King 290
Trip from 18.06.87 to 21.06.87

Bugs 11

Large/King 380

Medium/King 35
Trip from 26.06.87 to 27.06.87

Bugs 4

Large/King 78




