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Resource Monitoring of the Jack Mackerel Purse Seining 
Fishery in South Eastern Australia 

Howel Williams, Grant Pullen, Gwiedo Kucerans and Carl Waterworth 

ABSTRACT 

A purse seine fishery for jack mackerel , Trachurus declivis, started on the east 
coast of Tasmania in 1985. Since fishing began the Department of Sea Fisheries has 
conducted a monitoring program on the fishery with funding from the Fishing Industry 
Research Trust Account. This report presents the results of the program up to June 
1988 .  

This program has collected data on  the development and performance of the 
fishery, as well as biological data relevant to assessment of the impact of fishing on 
the exploited population.  

The development and operation of the fishing and processing sectors of the 
fishery are described as are the development and implementation of jack mackerel 
management in Tasmania. 

Biological data presented for jack mackerel include size structure of catch, length­
weight relationships, catch age structure and reproductive development Estimates for 
the Von Bertalanffy parameters Loo, K and to are presented. Problems encountered 
estimating mortality rates are discussed and preliminary estimates given. 

The by catch species redbait, Emmelichthys nitidus, and blue mackerel, Scomber 
australasicus, make up approximately 5% of the landed catch . Some biological 
information on these two species is also presented . 

The discovery of several adult Peruvian jack mackerel Trachurus murphyi raises 
questions as to the importance of this species, if any, in the fishery. These samples 
constitute the most westerly reports of this species distribution. 

The importance of inter-annual variability in this fishery is discussed with 
reference to examples in the short history of the fishery. 

INTRODUCTION 

Trachurus declivis is an abundant neritic pelagic species, distributed throughout 

Australia's southern waters and around New Zealand. For much of the year the fish is  

present in Tasmanian waters in large surface and subsurface school. This schooling 

behaviour makes the jack mackerel highly vulnerable to capture by purse seining. Whilst 

the potential for a fishery based on this resource has long been recognized, the 

development of the fishery has only occurred recently . 

In the early 1 970's the resource was subjected to a short episode of fishing. A fish 

reduction plant was built at Triabunna on Tasmania's central east coast in 1973. From this 

base a fleet of three purse seiners operated, landing fish caught in an area from southern 

New S outh Wales to southern Tasmania. These vessels took 6,200 tonnes of jack 

mackerel over an eleven month period. Limited success  was had in reducing the fish to 
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fish protein concentrate (F.P.C.) and due to manufacturing problems the processing plant 

was scrapped and the vessels moved to other fisheries. The limited duration of this fishing 

venture was not enough to establish whether a viable fishery could be based on the 

resource. Further development was retarded because of the large capitalisation required on 

a speculative proposal. 

In 1 985 a new fish mealing venture started operation at Triabunna. A fish meal 

processing barge was installed at the site of the original reduction plant. Once again a fleet 

of three purse seiners fished to the processing plant. At the time that thi s venture 

commenced the profitability of an Australian based fish mealing industry was increased by 

the deregulation of the Australian dollar. Up until that time the demand for fish meal on 

Australian markets was satisfied by relatively cheap foreign imports. As a result there were 

no Australian producers of fish meal . Foreign imports became more expensive with 

deregulation. Furthermore, the development of Atlantic salmon aquaculture in Tasmania in 

1985 led to a local demand for a reliable supply of high quality fish meal for salmon 

fodder. Consequently a Tasmanian based fish meal producer would have reliable markets 

and no significant competition. 

In the first four months of fishing 6,000 tonnes of fish were landed. S ince then 

landings have been 22,936 ,  4 1 ,481 and 37,809 tonnes in the 1 9 85/86 ,  1986/87 and 

1987/88 seasons respectively. These landings contribute an average 23% by volume of the 

total Australian fisheries landings and make it the largest volume fishery in Australia. The 

chief products marketed are fish meal, fish oil, baitfish and canned pet food. 

The fleet now comprises nine purse seiners and two carrier vessels. Two groups of 

fish spotters and three light aircraft are used to assist in fishing operations. The main 

· fishing areas are in coastal waters from northern Tasmania to Bruny Island on the south 

eastern coast. The main reduction plant is still located at Triabunna, while a smaller plant 

has been constructed at Beauty Point on the north Tasmanian coast. Fishing is targetted on 

jack mackerel which constitu tes 95% of landings. Bycatch species are redbait 

(Emmelichthys nitidus) and blue mackerel (Scomber australasicus) comprising 2.6% and 

2.4% of landings respectively. 

In 1 985 the Tasmanian Department of Sea Fisheries (DSF) initiated a monitoring 

program to collect catch and effort and biostatistical data from the developing fishery. The 

program was jointly funded by the Tasmanian Government and the Fishing Industry 

Research Trust Account. Research at thi s stage of the fisheries development was seen to 

be desirable as no baseline data was available on the biology of the species within 

Tasmanian waters or of the populations response to fishing pressure. 
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Prior to 1985  work on jack mackerel was restricted to distributional studies 

(Williams, 1981)  and some basic descriptions of biological parameters (Maxwell, 1 979; 

Stevens and Hausfeld, 1982; Stevens et al. 1984). In addition, the Department of Primary 

Industry examined aspects of the economics of the fishery including marketing potential 

(Anon, 1975, 1979) .  A synopsis of biological data collected on jack mackerel up to 1 985 

was prepared by Williams and Pullen (1986). 

By the end of 1 986 it was apparent that a considerable risk of over-capitalization 

exis ted within the fishery. At this time commercial development plans were being 

formulated which in total required catches far in excess of the prudent levels suggested by 

research advice. Furthermore, an excess of capacity in purse seine vessels in the adjacent 

southern bluefin fishery was produced as a result of decreases in tuna quota. The jack 

mackerel fishery was the only alternate purse seine fishery in Australia in which these 

vessels could be deployed. As a result  of these concerns, entry into the fishery was frozen 

in 1 987 ,  to allow a management pl an to be developed and installed. To simplify 

enforcement, Tasmania sought management jurisdiction for jack mackerel in 

Commonwealth waters adjacent to Tasmania, however, this approach was unsuccessful. 

Up to this time 99.6% of all jack mackerel caught in Australia was caught in Tasmanian 

waters. It was therefore possible to institute management in Tasmanian waters and 

effectively manage the fishery. In 1 988 a management plan was declared for Tasmanian 

waters with catches controlled by individual non-transferable quota. Quota in the fishery 

represents a percentage share of an annually reviewed Total Allowable Catch. 

The lack of any controls on mackerel fishing in Commonwealth waters adjacent to 

Tasmania is of concern. It is hoped that compatible arrangements will be adopted in the 

near future. These arrangements are essential to the enforcement of the quota system and 

to reduce the threat of poaching . 

A potentially important di scovery was made in 1988 when several very large jack 

mackerel were given to the DSF by fishermen. These fish were around the 60 cm mark, 

which is appreciably bigger than is the norm for mackerel caught in Tasmania (Williams et 

al 1986 & 1987). These fish were identified as specimens of the Peruvian jack mackerel 

Trachurus murphyi. The identification of these specimens constitutes the most westerly 

reported di stributional record of this species. The find has important ramifications to 

research and management in this fishery . Screening of catches over the next few years will 

ascertain if the Peruvian jack mackerel makes up an important part of the mackerel fishery, 
or if the recorded specimens were vagrants on the edge of the species distribution. 
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Interim reports of the Department's research on this fishery have been published 

annually by Williams et al. (1 986, 1987). 

1 MANAGEMENT 

A management plan was developed in 1987 by the DSF in consultation with the 

Tasmanian Fishing Industry Council (TFIC). The plan was implemented at the beginning 

of the 1988/89 jack mackerel fishing season. The management plan segregates the fishing 

fleet into specialised purse seine vessels and smaller multi-purpose vessels. Tasmanian 

licensed vessels under 20 meters may participate in the fishery with no restrictions .  

However if  the catch of  thi s class of  vessel exceeds 5,000 tonnes in any year then 

management of this sector of the fishery will be reviewed. 

The catches of ves sels over twenty metres are controlled by individual non­

transferable quota. The quota represents a proportion of a Total Allowable Catch (TAC) 

that is set yearly.  Access to quota in future years i s  based on two mechanisms. Firstly, 

eighty percent of the TAC will be allocated on the basis of the performance of vessel s  in 

taking their quota in previous years . Secondly, if the TAC is increased, twenty percent of 

the TAC will be available as quota that will be distributed by auction. 

The auction mechanism was seen as a method by which entry could be gained to the 

fishery without the need for establishing entry cri teria. This  factor is important as the 

fishery is considered to be s till developing. Although management was implemented 

because of concerns of overcapitalisation, it was recognised that the fishery was not fully 

developed and that the full potential of the fishery was unknown. Given that the TAC in a 

developing fishery is likely to increase, a mechanism is  required by which existing 

investment is protected whilst not encouraging a monopoly based on prior involvement or 

an entrenchment in low value added products. The auctioning of quota will allow new 

participants to enter the fishery on the basis of highest economic return on quota. 

2 FISHING OPERATIONS 

2 . 1  Processors 

During the first year of the fishery one processor operated in the fishery. Spring Bay 

Fisheries based their operation in Triabunna processing fish into a 65 metre, 3,500 tonne 

floating fish-processing factory, the Protangue. The barge was capable of processing fish 

at a rate of approximately 20 tonnes/hour. The fish were reduced to fish meal by a process 

of pressing, cooking and drying. The fish-meal was then pumped on-shore and stored in a 
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warehouse. Fish oil extracted during the reduction process was an additional commercial 

product. Subsequently the company expanded it's operation to include shore-based 

packing facilities and holding freezers. A substantial shore-based facility to replace the 

floating processing facility is presently under construction on the same site. 

Two other processing companies have entered the fishery since 1985. These 

processors have landing and processing facilities in Beauty Point and Port Huon. Both of 

these processors produce products suitable for the frozen bait and pet food markets. The 

requirements for freshness in the pet food market has meant that refrigeration is necessary 

from the time that fish are caught and throughout their subsequent transport and storage. 

This factor has changed the catching ability of vessels working to these processors as 

refrigeration is required from point of capture, the fish are stored in refrigerated sea water 

(RSW). Storage in RSW reduces the holding capacity of the vessels and consequently the 

trip tonnages are smaller. Fish have been landed in Triabunna, Hobart, Beauty Point and 

Geelong. 

2 . 2  Vessels 

Nine vessels and two carrier vessels have participated in the jack mackerel fishery 

(Table 1). Three Nordica clas s vessel s  that began fishing in March 1 985  were 

supplemented by a further three vessels during the 1985/86 season. Seven vessels fished 

during the 1986/87 and 1987 /88 seasons. During the 1986/87 season carrier vessels were 

introduced to the fishery. 

Name Gross Tonnes Overall Length (m) Hold Carrying 
Capacity (tonnes) 

Purse seine vessels 
Diana Avril 219 25.9 1 02 
Lella 219 24 .3 1 00 
Vivianne Jane 219 24.5 85 
Marine Countess 1 35 27 .0 130 
Maria Louisa 319 42.0 400 
Leonard Star 1 75 28.7 200 
Khalf 5 218 29.5 150 
Khalf 4 218 29 .5  150 
Tasman Dawn 830 47.3 500 

Carrier boats 
OceanLady3 70 1 8.0 45 
KurriPear/ 2 10 32 . 1  95 

Table 1. Specifications of the boats which have operated in the jack 
mackerel fishery. 
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Of the nine vessels that have fished in the Tasmanian jack mackerel fishery, six are 

fully committed to the jack mackerel fishery whilst the remainder participate in other 

fisheries such as the southern bluefin tuna and pilchard fisheries on the mainland. 

2 .  3 Fishing method, gear and auxilliary equipment 

The efficiency of searching for fish is central to the success of fishing operations. In 

the jack mackerel fishery the distribution of fish is very patchy and given the mobility of 

the fish their distribution can change significantly from day to day. Vessels search with 

sonar for subsurface schools and by eye for surface schools. Tell tale signs of fish 

schools, such as the occurrence of flocks of birds, are also noted. The close cooperation 

of vessels within the same fleet ensures that information is shared. Spotter planes based in 

Triabunna and Hobart are used to locate surface schools and direct vessels to them. 

Satellite images of sea surface temperature may also be used to predict where fish may be 

found. 

All vessels are equipped with single bunt purse-seine nets with mesh sizes around 

38mm. The size of the net depends on the size of the vessel and the preference of the 

skipper. Nets range from around 500 to 800 meters long with a fishing depth from 50 to 

70 meters. 

Vessels use either stern thrusters or motorised skiffs to prevent the boat drifting or 

being pulled over the net during the fishing operation. After the net has been pursed the 

majority of the net is retrieved, trapping the catch in the bunt alongside the vessel. The fish 

are pumped onboard by a hydraulic pump and the resulting mixture of sea water and fish is 

then separated in a dewaterer. At the dewaterer the sea water is returned over board whilst 

the fish are directed down a shute into a hopper sitting above the holds. Doors in the 

bottom of the hopper allow fish to fall through into the holds below. The fish are either 

bulk stored (for fish mealing) or stored in refrigerated sea water if they are to be used for 

pet food. 

3 METHODS 

The DSF's monitoring program has two primary objectives. The first is to collect 

catch and effort data. This has involved the development and implementation of a logbook 

and the maintenance of a data base. The second objective is to gather biological data on the 

jack mackerel. This has been of particular importance as an invaluable opportunity to 
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obtain information from the virgin s tock and to continue to gather data as the fishery 

developed existed. 

3 . 1  Logbook programs 

A new logbook was designed specifically for the fishery and was introduced in 

August 1 985. The log format is a combination of CPUE data, catch composition 

information and a deck log. The data is collected on a shot by shot basis. The format of 

the 'Purse Seine Daily Fishing Log' has been detailed in Williams et al. ( 1 986). 

Maintenance of the logbook has been successful with a 100% participation rate and a 

high degree of consistency in the data collected. The successful introduction of the 

logbook has been assisted by an observer program which has maintained close contact 

between the research program and the fishermen. 

During the 1 986/87 season a voluntary log was introduced to the aerial spotters. 

This log has been well supported by all of the spotter aircraft who record 1 00% of their 

flights. The logbook is a simple map of the principal fishing grounds on which the spotter 

marks his flight path and the location and estimated size of surface schools spotted. Time 

of take-off and landing and some meteorological data is also recorded (Figure 1 ). 

3. 2 Observer program 

The objective of this program is to support the logbook program, measure the length 

frequency and species composition of catches and collect field samples for laboratory 

analysis. 

Biological information is collected on a shot by shot basis. Length frequency 

measurements were collected on board. A random sample of fish was removed from the 

fish-shute or hopper. From this sample approximately fifty jack mackerel were then sexed 

and the fork length (FL) measured to the nearest centimetre. This procedure was repeated 

for other species such as redbait and blue mackerel when they were present in the catch. 

One other random sample was recovered by this method, bagged and labelled before 

returning it to the DSF laboratories for further analysis. 

3. 3 Market measuri ng 

To complement the length frequency data collected by observers, a market 

measurement program collects information on fish sizes as they are landed. Samples are 
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taken as the fish are off-loaded from the vessels. Fork length (to the nearest cm) is 

recorded as are the fishing location and vessel. Market measuring was carried out at 

Triabunna and Beauty Point. 

3. 4 Laboratory analysis. 

As well as measurements made by the observers on board the fishing vessels, 

samples were collected for later laboratory examination. The samples were usually random 

for the major species caught in a set. However, selective samples including representative 

specimens of all the species and size groups caught were taken to supplement ageing and 

gonad condition studies. Selective samples were not included in length frequency 

analysis. Fish are frozen and returned to the DSF Marine Laboratories, where they are 

stored in a - 18°C freezer. 

Analysis of these samples involved ageing, sexing, weighing and staging gonads 

and recording body length (FL to the nearest mm) and weight (g). Viscera, gills and livers 

or gonads were also collected for stock discrimination studies. 

Jack mackerel otoliths are read whole in water using transmitted light to a dark 

background. Otolith and ring radii are routinely measured using micrometer eyepiece 

units. The otolith radius is measured from the nucleus to the posterior tip of the otolith, 

whilst otolith radii are measured from the nucleus to the outer posterior edge of each 

successive opaque zone. Validation for the annual deposition of growth rings for the south 

east Australian jack mackerel stocks has been previously demonstrated (Webb and Grant, 

1979; Stevens and Hausfeld, 1982). 

During the course of this study the lengths of 13 ,552 fish have been measured, full 

biological information was collected from 8,252 of these fish. Over the same time period 

4006 pairs of otoliths have been collected and read. 

Two stock discrimination s tudies are presently underway and are supported by 

separate FIRT A grants. The University of Queensland is undertaking a study of parasite 

markers whils t  the University of Tasmania is examining the mitochondrial DNA in the 

livers or gonads of the mackerel. 
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3. 5 Data compilation. 

A data base (PUSSY, PUrse seine Storage SY stem) has been developed for the 

storage and analysis of information from the log books, biological and market measuring 

data collection programs (Williams , 1986). 

4 RESULTS 

4 .1 Temporal and spatial distribution of fishing activity and catch 

4. 1 1  Distribution of catch and effort 

Fishing effort has been concentrated mainly around Maria Island and the Tasman 

Peninsula on Tasmania's east coast. The extreme range of fishing over the past three 

seasons has been from southern New South Wales to Bruny Island. Fishing activity 

ranged over a wider area during the 1985-86 season than in following years principally due 

to exploratory fishing carried out in an attempt to increase the length of the fishing season. 

Figures 2 to 7 present the catches and number of sets by fishing block for the 1 985 and 

1985-86, the 1986-87 and the 1987-88 fishing seasons. 

During the last three seasons the majority of fishing effort has been concentrated 

around Triabunna. Fish are susceptible to capture in that area during most of the fishing 

season, and the grounds are in close proximity to the major processing plant. During the 

1986-87 season however, some vessels began operating from other ports such as Hobart 

and Geelong. The bulk of the catch has continued to be landed in Triabunna. 

There is a marked concentration of catches close to shore in waters less than 50 

meters deep. During the 1986-87 season for example over 99% of the catch was taken in 

Tasmanian state fishing waters. 

Fishing seasons ran from March - June 1985 , September 1 9 8 5  - June 1986, 

September 1986 - May 1987 and November 1987 - June 1 988. A breakdown of landings 

of jack mackerel by month is given in Figure 8 and for all species by month in Appendix 1. 

The trend that can be observed in the 1 985-86 and 1986-87 seasons is a steady 

increase in the monthly landings during the season followed by a drop in the catch in the 

last month of operations before the season ends. A marked contrast can be observed in the 

monthly landings in the 1 987-88 season from the preceding two fishing seasons. The 

1 9 87-8 8 season started two months later than previous seasons and landings exhibit a 
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Figure 2 Total catches for both 1985 and 1985-86 seasons 
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marked slump between February and April. In the two preceding seasons landings were 

increasing substantially over this time. Significant catches were taken in June 1988 while 

in previous seasons catches had finished by May. In all seasons large catches have been 

taken in the last months of the season, the success of fishing in the later portion of the 

season is seen to be crucial to the success of the fishing season. 
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Figure 8. Monthly landings of  jack mackerel for the 1985/8 6 , 1986/87 and 1987/88 
s eas o n s .  

4. 12 Assisted and unassisted fishing associated with surface and subsurface 

schools 

Fishing operations may be designated as either assisted or unassisted sets. 

Unassisted sets occur when a vessel sets on schools located either by spotting from the 

vessel or searching with sonar or sounder. Assisted sets occur when a vessel sets on a 

school it has been directed to by advice from a spotter plane or another vessel. In most 

cases unassisted sets would follow in an area following an assisted set. 

The value of aerial assistance to fishing operations is directly related to the schooling 

behaviour of the mackerel. The form of schooling significantly affects the vulnerability of 

mackerel to the purse seine method. Surface schools are more easily found than are 

subsurface schools, as visual spotting from either the vessel or a spotter plane gives a large 

search area compared to hydroacoustic techniques. Subsurface schools may only be found 

by searching with hydroacoustic assistance. Consequently when surface schooling is 

prevalent, the searching efficiency is very high. In addition surf ace schools are more 

successfully captured than are subsurface schools. Fishermen derive a great deal of 

information from a visual inspection of surface schools. This information assists in the 
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encirclment of the school within the purse seine net, and also helps in taking action to 

hinder the escape of schools from the net. 

The formation of surf ace schools appears to be associated with a water temperature 

threshold of 14°C. Temperature records from an oceanographic station at Maria Island 

(Harris et al. 1987) show that sea temperatures in excess of 14°C are normally encountered 

between December and May. This period loosely corresponds to the increasing abundance 

of surf ace schooling seen in the area. 

The proportion of sets made from advice and the proportion of sets made on surface 

schools are given in Figures 9 and 1 0. It can be seen that the majority of sets are made 

from advice. Unassited fishing, however, is important to the fishery as a means of 

increasing the length of the season in months when surface schooling is less common. In 

the early months of the season around September and October when surface schools are 

relatively less common unassisted sets makes up the bulk of the fishing effort. 

A marked drop in the proportion of sets made on surface schools and the proportion 

of sets made from advice can be observed in March 1985. This is the result of night 

fishing activities on large subsurface schools at that time. Night fishing has not been an 

important factor in subsequent seasons. 

Apart from night fishing, the proportion of sets made on surface schools has 

remained fairly similar during the three full seasons completed. The proportion of sets 

made from advice has increased since the first full fishing season in 1985/86, a factor 

attributable to the growing reliance on aerial spotting. 
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Figure 9. Proportion of sets made in the purse seine fishery resulting from advice, by 
month and fish ing  season. 
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Figure 10. Proportion of sets in the purse seine fishery made on surface schools, by 
month and fishing season. 

4. 13 School size and catchability 

School size is estimated from the logbook data as the size of the catch adjusted by the 

skipper's estimate of how much of the targetted school was captured. The mean school 

size encountered by purse seiners by month is given in Figure 1 1. Generally the size of 

schools increases from the beginning of the season and reaches a peak in the last two 

productive months of the season. The school size then decreases during the last few 

weeks of the season before fishing ceases. In the 1987 /88 season school size decreased 

during April and May before peaking in June. 

In the last few months of the 1985/86 and 1986/87 seasons very large schools of fish 

(with a surface area of several square kilometres) were reported by both the fishing vessels 

and the aerial spotters. 

The school-catchability is calculated as the monthly mean of the estimated proportion 

of a school captured in a set and is given in Figure 12. The trend exhibited is a steady 

increase in school-catchability during the first half of the season peaking in the summer 

months. During the autumn months there is a wide variation in school-catchability 

between seasons. The values of school-catchability for the autumn months in the 1985/86 

and 1 986/87 seasons will, however, be biased. The cause of this bias being the inability 

of the fishermen to estimate the proportion captured from a very large school of fish. It is 

likely that values for the 1987 /88 season are accurate over the entire season as large 

schools were not encountered. 
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The catchability of schools is directly related to the schooling behaviour of mackerel. 

The time of least catchability is ass ociated with subsurface schools when sets must be 

made with the aid of sonar s  and echo sounder s  rather than by direct visual observation 

when the school is on the surf ace. 
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4 .  2 Biology of the jack mackerel and by catch species 

4 .21 Size structure of the catch 

1 Jack mackerel 

The monthly length frequency totals for jack mackerel by month for 1985, 1986, 

1987 and 1988 are given in Figures 1 3  to 1 6. The range in size of fish that have been 

recorded is 12cm to 44 cm (FL) with the majority of fish recorded from 25 to 37 cm (FL). 

The mean length of jack mackerel by month for the three full fishing seasons is 

presented in Figure 17. Consistent changes in the size of fish caught during the season can 

be observed. The general trend in mean length is one of decrease towards mid-summer 

after which mean length increases back to the mean length encountered in 

November/December. This trend can be observed in all three fishing seasons to date. This 

data is also consistent with the variation in mean age of fish caught in the fishery (Figure 

23) which exhibits a similar pattern. 

Few spawning fish have been caught by the fishery which indicates that spawning 

may take place in an area not accessible to the fishery. If spawning fish leave the fishing 

grounds, the larger and older mature fish would become less abundant on the fishing 

grounds, resulting in a decrease in overall fish length and age in the fishery. This pattern 

is observed around mid-summer. Spent fish are found in the fishery in autumn at which 

time the mean length and age increases. The low mean length of 15.5 cm recorded in 

October 1986 is the result of samples collected from a shot of small fish taken at the 

beginning of the season. Catches of such small fish are uncommon. 

2 Redbait 

Due to the lower frequency of redbait in the purse seine catches the data for this 

species is more sparse than that for jack mackerel (see Appendix 1). Monthly mean length 

for redbait has been pooled for 1985 to 1988 and is presented in Figure 18. The resulting 

trends in mean length are similar to those seen for jack mackerel. In this species however 

the increase in the occurrence of smaller fish and the reduction in frequency of the larger 

fish occurs earlier around November. The size range of redbait vulnerable to the fishery is 

19 to 29 cm. 
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3 Blue mackerel 

The catches of blue mackerel were quite unpredictable both spatially and temporally. 

The size range of blue mackerel vulnerable to the fishery is 28 to 40 cm. 

4.22 Length-weight relationships 

Length to weight data is presented for jack mackerel and redbait in Figures 19 and 20 

respectively. For each species and year a linear regression was fitted to log transformed 

length and weight. This gave the following results, 

1 Jack mackerel 

1985 log(W) = - 1.825 + 2.952 log(L) , r(S?S) = 0.94, P<<0.00 1 

1986 log(W) = -2.034+ 3.09 log(L) , r(2428) = 0.99, P<<0.00 1 

1987 log(W) = - 1.475 + 2.739 log(L) , r( 1485) = 0.95, P<<0.001 

2 Redbait 

1985 log(W) = -2.274 + 3.301 log(L) , r(7S) = 0.96, P<<0.001 

1986 log(W) = - 1.98 + 3.087 log(L) , r(S64) = 0.97, P<<0.00 1 

1987 log(W) = - 1.418 + 2. 695 log(L) , r(324) = 0.95 , P<<0.00 1 

where W is weight in grams and L is length (FL) in cm. In all cases the regressions are 

highly significant. 

The relationships found here for jack mackerel were used in the analysis of age 

composition of the catch (see Section 5 .24 ). 
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4 .23 Length-age relationships 

An arbitrary birthday of January 1 has been used in all the ageing work described 

here. Age at length data for jack mackerel caught in 1985, 1986 and 1987 are presented in 

Figure 21 . The data was fitted to the Von Bertalanffy growth model by non linear 

regression. The data for 1987 , however, did not produce a reasonable regression due to a 

small data spread. The Von Bertalanffy curve takes the form Lt = Loo[ l -e-K(t-to)] ; where 

Loo is the asymptotic length, K is a growth coefficient and to is the time (t) at which length 

Lt = 0. The population parameters have also been calculated from data pooled over the 

three year period. Ten data points for each length (measured to the mm) were retained and 

fitted to the Von Bertalanffy equation. Regressions yielded the values for Loo, K and to 
given in Table 2. Differences in estimates arise from variation in the quantity of smaller 

fish sampled during the year. Because small fish (generally less than 4 years) are not 

generally caught by the fishery this data was not normally available. 

22. 

Age length relationships for redbait for 1985, 1986 and 1987 are presented in Figure 

1985 
1986 
Pooled 

Loo 

44.6 
37.3 
48 .8  

K 

0 . 1 8  
0 . 5  
0 . 1 7  

to 

- 1. 5  
1 .4 
-0.33  

Table 2.  Von Bertalanffy growth parameters for jack mackerel for 1985,  1986,  and 
pooled data. 

4.24 Age structure of the catch 

The age composition of the annual jack mackerel catches for 1985, 1986 and 1 987 

are given in Figure 24. The monthly length frequency data was weighted by the relative 

catch for each month for this analysis. The age length keys used in this process are given 

in Table 3 (a-c). The majority of the catch taken in the fishery is made up of 4 to 6 year old 

fish. The oldest  fish found to be available to the fishery are 1 3+ years old, whilst the 

youngest caught are 3 years old. 

The mean age of jack mackerel caught is presented by month in Figure 23. A 
consistent trend for each season completed can be observed . The mean age decreases 

rapidly at the beginning of the season from November. A low point is reached around 

January/February after which time mean age increases gradually for the rest of the season. 

This trend is notable for its consistency over the three seasons presented. 
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Length Age class 
(cm) 3 4 5 6 7 8 9 10+ 

( 
20 1 .00 
2 1  1 .00 
22 
23 
24 1 .00 
25 1 .00 
26 0.77 0.23 
27 0 .46 0.54 
28 0 .09 0.9 1 
29 0 .9 1  0.09 
30 0.05 0.73 0.22 
3 1  0.39 0.6 1 
32 0. 12 0.88 
33 0.03 0.9 1 0.06 
34 0.46 0.54 
35 0.88 0 . 1 3  
3 6  0.50 0.50 
37 1 .00 

Table 3a. Age-length key for jack mackerel for 1985 landings. 
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Length Age class 
(cm) 3 4 5 6 7 8 9 1 0+ 
-
23 1 .00 
24 0.50 0.50 
25 0.63 0.38 
26 0 .42 0.58 ( 27 0.06 0.94 
28 0.03 0.97 
29 0 .04 0.77 0. 1 7  0.02 
30 0.66 0.32 0.03 
3 1  0 . 1 9  0.70 0. 1 1  
32 0.03 0.73 0.20 0 .04 
3 3  0.01 0.22 0.67 0 . 1 0  
34 0.07 0.79 0 . 1 2  0.02 
35 0.55 0.39 0 .05 
36 0. 1 3  0.67 0 .20 
37 0.04 0.63 0.33 
3 8  0.05 0 .05 0 .37 0.42 0. 1 1  
39 0.33 0.66 
40 1 .00 
4 1  
42 
43 1 .00 
44 1 .00 

Table 3b. Age-length key for jack mackerel for 1986 landings. 

Length Age class 
(cm) 3 4 5 6 7 8 9 10+ 
-
23 1 .00 
24 
25 1 .00 
26 0. 1 0  0.90 
27 0 .05 0.90 0.05 
28 0.94 0.06 
29 0.03 0.8 1 0. 14 0.03 
30 0.48 0.44 0.08 
3 1  0.08 0.70 0.22 
32 0.77 0.22 0 .01  
33 0.23 0.72 0 .06 
34 0.89 0. 1 1  
35  0.76 0.22 0.03 
36 0.42 0.54 0.04 
37 1 .00 
3 8  0.50 0.50 
39 1 .00 

Table 3c. Age-length key for jack mackerel for 1987 landings. 
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4.25 Mortality 

Difficulties have been experienced producing unbiased estimates of mortality from 

the data. Several methods have been trialled to estimate total and natural mortality, 

however, the methodology to produce accurate estimates of mortality is  s till in the process 

of development. 

Estimates of instantaneous mortality were made from the age composition data by 

catch curve analysis. The first potential source of bias that became obvious was that unless 

the length frequency data was weighted by the relative catch for each month the age 

composition of months of low catches would be over-emphasised. Weighting was carried 

out as explained in section 4.24 to estimate the catch composition by age without this bias. 

A further source of potential bias was suggested by examination of the mean length 

and mean age of fish landed by the fishery by month (Figures 17& 23) .  This data suggests 

that older larger fish are less vulnerable to the fishery from January to March than at the 

beginning and end of the season. This trend may be due to spawning fish leaving the 

fishery at this time to spawn. Regardles s of the reason, the result is that the mid-season 

landed catch may not be a true representation of the age composition of the population. A 

mortality estimate based on this data would therefore be biased. To overcome this  bias the 

procedure described above was repeated using data from October and November only 

which would comprise of pre-spawning fish. 

Results of both the above procedures are presented for comparison. 

To linearise the data, the numbers of fish caught in each age clas s were transformed 

with natural logarithms . For the fully recruited age classes (6+) , the transformed data was 

regressed against age. 

Figures 25 and 26 present the natural log of the numbers in each fully recruited age 

class for the full years and for pre- spawning fish  respectively.  Regressions of the data 

produced the following relationships. 

1985 Full year 
1985 Pre-spawners 

1986 Full year 
1986 Pre-spawners 

ln(N) = 20.932 - l . 122A, r(S) = 0.982, P<0.00 1  

ln(N) = 19.115 - 1.006A,  r(5) = 0.976, P<0.001 

ln(N) = 25.4 1 4  - 1 . 547 A ,  r(S) = 0.970, P<0.00 1 

ln(N) = 22.666 - 1 .299A , r(5) = 0.964, P<0.00 1 
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( 1987 Full year 

1 987 Pre-spawners 

ln(N) = 32.02 - 2.4 1 9 A ,  r(4) = 0.985 ,  P<0.00 1 

ln(N) = 24. 1 1 2 - l .624A , r(4) = 0.989, P<0.00 1 

where N is the number of fish landed (in units of millions) of age A years. 

The slope of the lines gives the instantaneous total mortality rate (Z) , which produces 
the following results :  

Year 
1985 
1986 
1987 

Z Full Year 

1 . 1  
1 . 6 
2.4 

Z Pre-spawners 

1 .0 
1 .3 
1 .6 

Table 3 .Comparison of estim ates of instan ta n e o u s  total  m orta l i ty (Z) . Estimates are 
presented for the fu l l  season and for pre-spawning (Oct-Nov) fish 

Table 3 shows significant  differences in estimates of Z obtained by analysis of a full 

years data from analysis of pre-spawning fish only . Al though both methods produced 

similar estimates in 1 985 estimates for 1986 and 1987 are appreciably different. Using the 

full years data very high estimates of Z were obtained. The 1 987 value of 2.4 which 

equates to a yearly mortality of 9 1 . 1  % is  highly unlikely. The bias introduced by changes 

in age composition during the year appears to render this method unreliable unless further 

weighting or correction factors can be developed. The es timates of Z using pre-spawning 

data only are far more reasonable and will be used for the discussion that follows.  

The 1985 estimate of Z of 1 .0 from this s tudy is s imilar to that obtained by Steven 

and Hausfeld ( 1982) of 1 . 1 6. However, u sing Pauyl ' s method S tevens and Hausfeld 

estimated Z to be 0.7. S imilarly Webb es timated Z from a fishery based study to be 0.7 1 

(Williams and Pullen 1986) .  

In 1 985 the fishery was newly established on a near virgin stock. The estimate of 1 .0 

for Z in 1985 may also be considered equal to in stan taneous natural mortality, M. 

An alternative estimate of natural mortali ty may be obtained using Pauly's method 

( 1980) that utilizes mean environmental temperature and population parameters . Figure 27 

presents estimates of M over a temperature range of 1 0° Celsius u sing values of Loo and K 
from pooled data from 1 985-87 (Table 2) . An estimate for M of 0. 35 is  obtained 

assuming an (}verage temperature of 14°C. 

The two methods used to estimate M in this s tudy, and in other literature, exhibit a 

wide range of fluctuation. This study produced es timates of 1 .0 from the catch curve 
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analysis and around 0.35 using Pauly's method. S tevens and Hausfeld ( 1 982) estimate M 

to be between 0.63 and 0.7 .  As Webb's estimate of Z of 0.7 1 was from a virgin fishery 

this may also considered to be an estimate of M. 

A g e  

Figure 25. Linear regressions of ln(N) against  age class  for ful l y  recruited age classes 
of jack mackerel in the 1985,  1986 and 1 9 8 7  landings. 

18 

17 

1 6  -
2;. 15 c 

'tJ ; 14 Cl) ... = Cl) 2 c 
13 � � cc c. Ul 12 

I 

f!! c. 1 1  K 1985 

10 0 1 986 

9 • 1 987 

5.5 6.5 8.5 9 .5 0 1 0.5 

A g e  

Figure 26. Linear regressions of ln(N) of pre-spawner jack mackerel against age class 
for fully recruited age classes in th e 1 9 8 5 ,  1 9 8 6  and 1 9 8 7  la ndings . 
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Figure 27. Estimates of natural mortality derived from the Pauly method against 
a verage environmental temperature 

The estimates of Z and M obtained so far by this study are considered provisional by 

the authors.  Estimates from the literature vary considerably which suggests these values 

should also be viewed with caution. Further efforts will be made to fine tune mortality 

estimates to clarify which figures are most accurate. One avenue of research will be 

refinement of the catch curve analy sis to account for seasonal variation in the catch 

composition. Results will be published as soon as practicable. 

4 . 2 6  Gonad development and condition 

The highest gonad weights recorded for males and females from 1985 to 1988 were 

26.4 gm and 46.8 gm respectively. The highest GSI recorded over this period was 6. 1 for 

males and 8.3 for females . However, very few running ripe and few ripe fish have been 

recorded from the catches .  A plot of the gonad somatic index (G. S .I.) against month for 

females over 30 cm is given in Figure 28. The data is presented for fish over 30 cm to 

present GSI data for larger mature fish only. It should be noted that spawning fish may 

not be represented in this data. The G.S .I.  is c alculated as, 

G.S.I .  = [W g I (Wb - Wg )] x 1 00 

where Wb is total body weight in grams and W g i s  gonad weight in grams . 

It can be seen from Figure 28 that maximum development of fi sh caught in the 

fishery may vary from December to March . The 1986 and 1988 data exhibit peaks in 

February/March. The data for 1987 , however, shows e arlier development of jack 

mackerel in the fishery that year. The high figure shown in November 1987 is the result of 
limited sampling in this month with a predominance of developed fish in that sample. 
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Gonad stages have also been collected since mid 1986 using the criteria of Blackbum 

and Gartner ( 1954) which utilizes seven stages for both males and females. Stage 5 

corresponds to ripe fish, stage 6 running ripe and s tage 7 to spent fish. This data for 

females is presented in Figure 29. The lack of small fish make it difficult to draw concrete 

conclusions regarding the lower limits of age at maturity . However, the spread of data 

suggests fish mature between 26 and 28 cm. Webb ( 1 976)  found that the majority of jack 

mackerel matured at around 27 cm (corresponding to a weight of approximately 275 g and 

4 years old). 

The lack of spawning fish sampled from the fishery suggests that the fish are not 

vulnerable to fishing at this stage. As explained in section 4.25 the larger older fish which 

would be spawning fish are less common in samples from mid summer. The younger fish 

predominating catches in mid summer may not be mature enough to participate in 

spawning given a length of maturity of 27 cm. This evidence suggests that the 

ripe/running ripe fish move out to deeper water, spawn, and return to the fishing area in a 

spent condition generally around April. Preliminary results from recent larval sampling, 

however, suggests that spawning may take place in  the mid-shelf area (Jenkins pers 

comm). Further collection and analysis of larval data should clarify this situation. The GSI 

of fish caught in the fishery may not be reliable for predicting the exact spawning time of 

jack mackerel . It should, however, indicate the relative time schedule of development in 

that year. 

(ii 
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Figure 28. Mean GSI for females over 30 cm by mon th for 1985-1988. Bar indicate 
standard error. 
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Figure 29. Gonad index versus length for females from mid 1986-1988.  The dotted 

line shows the length of matur ity estimated by Webb (1976) 

4 . 3 Interannual variability 

Many examples of variation in abundance and distribution of pelagic fisheries can be 

found in the literature (Tanaka 1 983,  Hayasi 1983 ,  MacCall 1983 ,  Serra 1983 ,  Crawford 

et al 1983 & Jones 1 983) .  Although there has been debate over the relative importance of 

environmental factors and fishing pressure as causal mechanisms for some of this 

variation, it is recognised that environmental factors play an important role in pelagic 

fisheries. 

With only a short data set from the fishery an understanding of what is normal or 

abnormal in this fishery is difficult. However, even the short data set collected since the 

start of the fishery exhibits seasonal variation. Anecdotal evidence from other fishermen 

regarding surface schooling behaviour is a source of long term information that also 

suggests substantial seasonal variation. 

The 1 987 /88 fishing season produced the first evidence of variation in the jack 

mackerel fishery.The 1987/88 season began over a month later than the two previous 

seasons, the first catches being taken in November. Between February and April catches 

slumped dramatically when by past experience catches should have been high. The large 

increase in school size normally experienced in the latter months of the season occurred 

three months later than previous seasons.  Huge schools reported by spotters at this time in 

previous seasons were not reported during the 1 987 /8 8 season. The effects of these 

factors on the fishery was that very few schools were located when in past seasons large 

surface schools were easily found and caught. A likely explanation for this phenomena is 
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an increase in the water temperature at this  time. The waters around Tasmania at this time 

have been reported as being 2° C higher than in previous years (Harris pers comm.).  

Changes in water temperature could s ignificantly affect the distribution and 

behaviour of the species in the future. The waters on the east coast of Tasmania have 

demonstrated a long term warming with 1 0- 1 5  year cyclic fluctuations since records have 

been taken at Maria Island in 1946. (Harris et al 1987) 

Further variation in seasonal vulnerability was experienced during the latter months 

of 1988. By February 1989 no commercial landings of jack mackerel had been made some 

five months after landings would normally be expected . .  The cause(s) of this substantial 

departure from previous patterns is speculation at present but is being investigated by 

several institutions. 

Seasonal variation is a big challenge to future research in this fishery. It is likely that 

temperature may drastically affect the behaviour of this species .  The affect that 

environmental variables may have on the biology of the species,  however, is unknown. It 

is likely that distribution, spawning, larval survival and recruitment could be affected by 

such variables as temperature, nutrient levels ,  timing of the spring bloom and krill 

population levels .  Factors that affect the distribution and population levels over several 

years are of greater concern than short term behavioural changes .  

5 D I S C US S I O N  

The Tasmanian j ack mackerel fishery has developed quickly in the  few years of 

operation to date. Interest in the fishery has increased dramatically since 1985 when a 

single operator pioneered this fishery. In retrospect the freeze on Tasmanian purse seine 

licences was introduced at an opportune time. Substantially more effort may have entered 

the fishery had the freeze not been introduced. The management plan being implemented in 

this fishery aims to allow development and consolidation in the industry during the next 

few years in what is still a young fishery. It is hoped that compatible management 

arrangements will be put into place for Commonwealth waters adjacent to Tasmania. 

This report presents data and some results from the first three full fishing seasons of 

the Tasmanian jack mackerel fishery. Although only a short data set has been collected 

from the fishery so far this study has provided a valuable opportunity to collect data from 

the start of exploitation of this species .  The 1989/90 season will be the first season that 

recruitment will occur from a spawning of the exploited stock. Data collected as the effects 

of fishing pressure flow through will be of great value. 
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Sampling from the commercial fleet has proven a valuable cost effective method of 

obtaining large numbers of regular samples .  The drawback of this method of s ampling is 

that only fish vulnerable to the fishery are collected. As fish recruit to the fishery between 

three and six years old young fish are represented only in small numbers . Spawning fish 

also may not be vulnerable to the fishery. The small spread of data makes some analysis, 

such as length/age regression, difficult. In an effort to overcome this shortcoming trawling 

activities have been undertaken to supplement data collection. 

While analysis some of the data is considered provisional methodology and results 

will be refined as more data becomes available. The data will continue to be utilised and 

examined to continually improve the information obtained. During the coming year the 

information collected by this study will form the basis of a series of papers on the biology 

of the jack mackerel to be published in the appropriate journals 

The DSF has a continuing research effort in this fishery. The DSF will continue to 

monitor the fishery and collect logbook and biological data. State and Commonwealth 

funds are being directed into a second branch of research on the jack mackerel. This effort 

is aimed towards developing fishery independent methods for assessing the j ack mackerel 

fishery. This project will also investigate seasonal variability that is proving an important 

and challenging factor in this fishery. 
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APPENDIX 1 Total landings per mont h by species . 

- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -

Tonnes Landed 
Month Jack mackerel Redbait Blue mackerel 

1 9 8 5  
March 588 8 0 

( April 1492 52 0 
May 3489 141 0 
June 200 30 0 
September 135 0 0 
October 505 0 0 
November 299 1 5 0 
December 1793 0 0 

1 9 8 6  
January 1873 37 1 5  
February 1972 163 67 
March 2449 388 1 6  
April 649 1 60 489 
May 3677 4 1  0 
September 57 20 0 
October 158 20 0 
November 3233 0 0 
December 2595 16  1 56 

1 9 8 7  
January 4690 10 52 
February 5830 37 282 
March 475 1 106 4 1 1  
April 9286 592 72 
May 8787 29 1 29 
November 1674 0 0 
December 4020 0 0 

1 9 8 8  
January 4852 2 2 1 6  
February 3647 234 373 
March 4 1 74 199 420 
April 3806 182 63 
May 8604 463 50 
June 4569 198 60 
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APPENDIX 2 Pulications resul ting from this study. 

Department of Sea Fisheries Technical Re ports . 

Williams, H. and Pullen, G. (1986) A synopsis of biological data on the jack mackerel Trachurus 
declivis Jenyns .  DSF Tech. Rep. 10 

Williams, H.,Kirkwood, R., Pullen, G. and Kucerans, G . ( 1986) The j ack mackerel purse 
seine fishery in Tasmania, 1985-86. DSF Tech. Rep. 13 

Williams, H . ,  Pull e n ,  G.,  Kucerans,  G. and Waterworth,  C .  ( 1987) The jack mackerel 
purse seine fishery in Tasmania, 1 986-87. DSF Tech. Rep. 19 

In press 

Williams,  H. ,  Pullen,  G.,  Kucerans ,  G.  and Waterworth, C .  ( 1989)  The jack mackerel 
purse seine fishery in Tasmania, 1985-88.  DSF Tech. Rep. 

Articl es 

Mackerel Study shows two species bi-catch. FINTAS Vol 8, No.4. Dec 1 985 

Purse seine catch tops 41 ,000 tonnes in record 86-87 season. FINTAS Vol 10, No.3,  
Sept 1987 

Annual mackerel TAC likely to vary, says DSF specialist. FINTAS Vol 10, No.3,  
Sept 1987 

Edible catch not sought by seiners . FINTAS Vol 10,  No.3, Sept 1 987 

Mackerel plan allows fishing by both big and small boats. FINTAS Vol 10, No. 4, 
Dec 1 987 

Double catch likely to speed data collection. FINTAS Vol 10, No. 4, Dec 1 987 

Jack mackerel go walkabout. Fishing Today, Feb-March 1 989 

Journal papers 
In press 

Williams, H. and Pullen, G. S easonal variation in schooling behaviour and v u l n erabil i ty  to 
purse seine fishing of jack mackerel Trachurus declivis (Jenyns) in south eastern Australian waters. 

Pullen,  G. and Williams, H. Age growth, m ortality and reproduction of redbait (Ernrnelichthys 
nitidus) taken by purse seine off the east coast of Tasmania 

During the coming year much of the data presented in this report and previous technical 
reports will be used as the basis of a series of papers on the biology of the jack mackerel 
and the by catch species in the fishery. Topics will include age and growth, reproduction, 
mortality and schooling 
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FINTAS Vol 8, No.4. Dec 1 985 

Ma cke re l  study 
shows two 

spec ies  b i -catch  
A N  asses s m e n t  of the i n i t i a l  stages of 
Tasm a n i a's b i g  n ew jack m a c k e re l  f i s h e ry h a s  
s h own t h e  o n l y  s i g n i f i c a n t  b i-catch t o  com p rise 
red bait  and s l i m y  m a c k e re l .  

As a res u l t  bot h  t h ese species have been 
i n c l u d e d  in the reso u rce assess m e n t  research 
s u perv i s e d  by D S F  m a ri ne b i o l o g i st Howel  
W i l l i a m s  with  j o i nt T as m a n i a n  gove r n m e n t  a n d  
F I RTA f u n d i n g .  

I n  i ts  f i rst t h re e  m on t h s ,  f rom M a r c h  t o  J u ne,  
t h e  c o m p any ex p l o i t i n g  the j ac k  m a c k e re l ,  
A u s t ra l i a n  F i s h e r i es Deve l o p m e n t ,  t o o k  d e l i ve ry 
of 6000 t o n n es of f i s h  from t h e  p u rs e  se i n e rs 
D i a n a  A v r i l ,  V i v i e n n e J a n e ,  M a r i a  L u i sa a n d  
M a r i n e  C o u nt e s s .  

T h i s ,  s ays H o we I W i l l i a m s .  p u t s  t h e  ven t u re o n  
t a rget f o r  a n  ex pected a n n u a l  c a t c h  o f  2 5 , 000 
t o n n e s .  

A f u rt h e r  two s e i n e r s ,  t h e  L e l l a  a n d  t h e  
Leo n a r d  Sta r ,  a re ex pected to swe l l  t h e  catc h i ng 
fleet to s i x  f o r  t h e  c o m i n g  seaso n .  

F o r  t h e  D S F  s u rvey cat c h es are m o n i tored 
t h r o u g h  f i s h i n g  log books a n d  b y  D S F  
rese a r c h e rs m a n n i n g t h e  s e i ners  to c o l l ect f i s h  
for a n a l y s i s .  

F I R T A f u n d i n g  f o r  t h e  a s s e s s m ent 
prog ra m m e  i s  e x p ected to c o n t i n u e  f o r  t h ree 
years . 0  



Purse seine catch tops 
41,000 tonnes 

in record 86-87 season 
T H E  seve n p u rse s e i n ers i n  Tas m a n i a 's jack 
m a c kerel  f i s h e ry c a u g h t  a total  of  4 1 , 400 tonnes 
in the year to t h e  end of l ast J u ne .  This a l most 
d o u b l ed t h e  p rev i o u s  year's catch of 23, 1 00 
to n n es ,  from f ive boats a n d ,  accord i n g to D S F  
s c i e n t i sts ,  f u rt h e r  u n de r l i nes the n e e d  f o r  a 
c a u t i o u s  m a n ag e m e n t  a p p roach in the nat ion's  
s i n g l e  b i g g est f i s h e ry.  

The p rese n t  j a c k  m ac k erel  f i s h e ry began i n  
M a r c h  1 985,  w i t h  t h ree se i n e rs catc h i n g  a total 
o f  about 6000 tonnes in fo u r  m o n t h s .  S i nce t h e n  
t h e  o p e rat i o n  of A u stra l i a n  F i s her ies  Deve l o p­
m e n t  Pty Ltd at T r i a b u n n a  h a s  g o n e  from 
stre n gth to stre n g t h .  

A FD's  q u i c k  s u ccess has attracted t h e  
i n te rest of o t h e r  catc h e rs a n d  processors,  
n otably the o p e rators o f  i d l e  i n te rstate t u n a  
p u rse sei n e rs a n d  t h e  M e l bo u rne-based pet 
food s u p p l i e r  Trawl  I n d u str ies of A u stra l i a ,  
w h i c h  h as a s k e d  t h e  T as m a n i a n  gove r n m e n t  for  
a n  a n n u a l  catch q u ota of 25 ,000 t o n n e s ,  i n  
ret u rn for  sett i n g  u p  a p rocess i n g  operat i o n  i n  
t h e  state. 

The D S F  has a l ready s i g n a l led its o p p o s i t i o n  
to t h e  T rawl I n d u s t r i e s  req uest o n  the g ro u nds 
t h at s u c h  a n  a l l ocat i o n  would  g reatly exceed 
the c u rre n t l y  accepted ·safe' m ax i m u rr.  catc h .  
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" Pe l a g i c  f i s h e r i e s  va ry g reat l y  i n  s i z e  yea r by 
yea r" ,  s a i d  D S F  p e l a g i c  b i o l o g i st H owel 
W i l l i a m s .  

"Overseas e x p e r i e n ce i n  s i m i l a r  f i s h e ries 
p o i nts f i rst l y  to ove r-ca pi ta l i sat i o n ,  fo l l owed by 
a ser ies of bad years  w h i c h  to g e t h e r  put 
excessive p res s u re o n  a l i m ited reso u rce.  

" I n  t h e  P e r u v i a n  a n c hovy and sard i n e  
f i s h e r i e s  the e n d  res u l t  i n  each case w a s  total 
co l l apse of the f i s h e ry " ,  M r  W i l l i a m s  s a i d .  

To h e a d  o f f  s i m i l a r  p r o b l e m s  i n  Tas m a n i a  t h e  
g ov e r n m e n t  l a st M a y  d e c i d ed to freeze the 
issue of p u rse s e i n e  l i cen ces a n d  ot h e r  p e l a gic 
t rawl  l i cences t h at c o u l d  be used f o r  j ack 
mackere l .  

T h e  A u st ra l i a n  F i s h e ries Serv ice was asked to 
i m p l e m e n t  a c o m p l e m e n t a ry f r e e z e  o n  
C o m m o n wea l t h  l i c e n ce s .  Contrary to a report 
in  t h e  prev i o u s  ed i t i o n  o f  F I NTA S ,  t h e  A F S  h as 
not  yet ag reed to d o  s o .  

I n  t h e  m ea n t i m e  Tas m a n i a  w i l l  c o n t i n u e w ith 
its i n t e r i m  freeze p o l i cy ,  w h i c h  effect i v e l y  l i m its 
l i ce n ces to boats w h i c h  had been act ively 
f i s h i n g  for m a c k e re l  before the f reeze was 
a n n o u nced.  

Th is  st i l l  a l l ow s  c o m pa n ies such as Trawl 
I n d ustr ies  access t o  the res o u rce t h ro u g h  
se i n e rs s u c h  as t h e  L e o n a rd S t a r .  T h i s  boat, 
o r i g i n a l l y  work i n g  t o  AFD at T r i ab u n n a ,  began 
l a n d i n g  f ish in H o b a rt  for Trawl I n d u st ri es 
before the freeze was a n n o u nced.  

For t h e  DSF,  w h i c h  hopes to t a k e  over 
m a n a g e m e n t  of t h e  f i s h e ry f r o m  t h e  
C o m m o n w e a l t h ,  t h e  t w o  m a j o r  r e s e a r c h  
p r o b l e m s  a re t h e  v i rt u a l  i m poss i b i l i t y  of q u i c k l y  
c a l c u l at i n g  t h e  s i z e  of the j a c k  m a c k e rel 
re s o u r c e  a n d  t h e  a n n u a l  v a r i a t i o n  i n  
rec ru i t m e n t  t h a t  res u l ts from e n vi ro n m e n tal 
cau ses.  

Howel Wi l l i a m s  says g reat v a r i a t i o n s  in 
a n n u a l  rec r u i t m e n t  a re l i ke l y  t o  res u l t  from 
year ly  f l uctuat i o n s  in  sea s u rface tem p e ra t u res. 
w h i c h  have a d i rect i n f l u e n c e  on s p a w n i n g  and 
l a rval  s u rv i va l .  

U n t i l  s utfi c i e n t b a se l i ne data a re c o l l ected . 
t h e  D S F  m a n a ge m e n t  st rategy w i l l  be very 
m u c h  a i m ed a t  r e s o u rce c o n s e rvat i o n  and 
ag a i ns t i n d u s t ry over-ca p i t a l i s t i o n . O  
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Annual mackerel TA C 
likely to valJI, 

says DSF specialist 
T H E  T a s m a n i a n  j a c k  m a c k e re l  f i s he ry h a s  h a d  a 
s pe ct a c u l a r  beg i n n i n g .  S t a rt i n g  i n  ea r l y 1 985 i t  
h a s  deve l oped f r o m  a n  u n e x p l o i t e d  v i rg i n st o c k  
t o  A u s t ra l i a ' s  b i g g e s t f i s h e ry ,  w i t h l a n d i n g s  o f  
4 1 , 0 0 0  t o n n e s f o r  the  1 986/87 se a s o n .  I n  
e c o n o m i c t e r m s  t h e  f i s h e ry i s  a l re a d y  very 
va l u a b l e . I ts ma jo r  p roduct i s  f i s h  mea l ,  w i t h  
s m a l l e r  m a rkets f o r  p e t  food , a n d  b a i t .  

,,,....,. 

t� fW'> l . 
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• Howe! W i l l iams 
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T h e  va l u e  of t h e  f i s h e ry w i l l  i n c re a se w h e n  
ot h e r  m a rkets  fo r t h e  c a t c h  a re fo u n d .  A l read y 
t h e  b y - c a t c h s p e c i e s  of red b a i t  i s  s o u g h t  fo r 
rock  l o b s t e r  a n d  d ro p l i n e  b a i t  a n d i t  i s  l i k e l y  t h at 
b l ue m a c k e re l  w i l l be used fo r f re s h  a n d  s m o ked 
p ro d u c ts A s  t h ere  w e re 1 , 000 t o n n e s  of  each of 
t h es e  s pe c i es caugh t  in  t h e  past season t h ese 
m a r k e t s a re l i k e l y  to be s i g n i f i c a n t i n  t h e i r  own 
r i g h t s .  

2 1  

E N V I R O N M E N T A L  c o n d i t i o n s  
c a n  c a u se g reat f l u ct u a t i o n s ,  
yea r to  yea r ,  i n  j a c k  m a c k e re l  
n u m be rs ,  says D S F  Pe l a g i c  
F i s h e r i e s B i o l o g i s t H O W E L  
W I L L I A M S .  Beca u s e  of t h i s ,  h e  
says , f u t u re m a n a g e m e n t  w i l l  
p ro b a b l y  be based o n  TA Cs 
w h i c h  w i l l  a l s o va ry a n n u a l l y  to 
co m pe n sate fo r c h a n g e s  i n  f i s h  
n u m be rs .  

T h e  a i m  o f  b o t h  t h e  D S F  a n d  t h e  i n d u s t ry i s  to 
d e ve l o p  t h i s  resou rce i nto an eff i c i e n t l y  
ex p l o i ted f i s h e ry ,  t h at w i l l  rem a i n  v i a b l e  for  t h e  
l o n g  t e r m  b e n e f i t  o f  T a s m a n i a .  T o  d o  t h i s  i t  i s  
n e c e s s a ry t o  u n de rsta n d  bot h t h e  b a s i c  b i o l o g y  
of  t h e  f i s h  a n d  t h e  cat c h i n g  powe r o f  t h e  f i s h e ry .  
A l t h o u g h  a g reat  d e a l  o f  s c i e n t i f i c  w o r k  h a s  ; 
been d o n e  o n  j a c k  m a c k e re l  i n  t h e  p a s t , l i tt l e  of 
t h i s  i s  o f  any u se at  p re s e n t  beca u s e  t h e  w o r k  
was n o t  b a s e d  a r o u n d  a c o m m e r c i a l f i s h ery .  I n  

' 

ad d i t i o n ,  n o  w o r k  h as p re v i o u s l y  b e e n  d o n e  o n  
red b a i t .  

I n  o rd e r  to c o l lect  usef u l  d a t a  a j o i n t  D S F­
F I RTA-f u n d ed p rog ra m m e  was s t a rted i n  1 985 .  
T h i s  st u d y  h a s  t w o  m aj o r  o bj e c t i ve s .  Thev a re 
t o :  

• m o n i t o r  t h e  catch leve l  

• assess t h e  bas i c  b i o l o g i c a l  feat u res of 
j a c k  m a c k e re l .  

T h e  rese a r c h  i s  i m po rta n t  n o t  o n l y  i n  g a i n i n g  
a n  u n de rsta n d i n g o f  h o w  m u c h  f i s h i n g  t h e  
res o u rce c a n  bea r b u t  a l s o  be c a u se f i s h e r i e s  
s c i e n t i sts  a re u s u a l l y  i n vo l ve d  w i t h  research o n  



d eve l o pe d  f i s h e r i e s .  T h e  n e w  j a c k  m a c k e re l  
f i s h e ry o f f e rs a ra re o p p o rt u n i t y  t o  m e a s u re 
p a ra m e t e r s  s u c h  a s  d i s t r i b u t i o n ,  a b u n d a n c e ,  
r e c r u i t m e n t ,  a n d  m o r t a l i t y  a s  t h e  s t o c k 
d e ve l o ps f r o m  a v i r g i n  s t a t e  t o  a n  e x p l o i t e d  
s t at e .  

T h e  c u r r e n t  resea r c h  p ro g ra m m e  d e a l s  w i t h  
t h e  q u a n t i ty o f  f i s h  b e i n g c a u g h t  a n d  t h e  effect  
t h i s  h a s o n  the p o p u l at i o n .  H ow e v e r  we have n o  
i d ea o f  t h e  s i ze o f  t h e  e x i s t i n g  po p u l at i o n .  T h e re 
a re a l s o  s pe c i a l p ro b l e m s  assoc i ated w i t h  
p e l a g i c  f i s h  s u c h  as m a c k e re l  w h i c h  m a k e  
t h e m  ve ry d i ff i c u l t  t o  assess . 

U n l i ke t raw l f i s h  i t  i s  i m po ss i b l e  to est i m ate 
the a c t u a l  s i ze of  pe l ag i c  p o p u l a t i o n s  f r o m  
rese a rch s u rveys .  T h i s  i s  b e c a u s e  t h e  s c h o o l s  
of  f i s h  a re n o t  d i st r i b u ted e v e n l y  a ro u n d  t h e  
c o a s t . To o v e r c o m e  t h i s  w e  a re t ry i n g  t o  
d e ve l o p  re l i a b l e  m e t h o d s  of  m a k i n g  re l a t i ve 
assess m e n ts of p o p u l at i o n  s ize .  T h i s  m e a n s  we 
w i l l  b e  a b l e  t o  m e a s u re c h a n g e s ,  b u t  not t h e  
a b s o l ute  s ize o f  t h e  c h a n ges .  

T o  c o m p l i cate  m atters t h e  t o t a l  n u m be r s  of 
pe l a g i c  f i s h  s u c h  as  jack m a c k e re l  can va ry 
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g reat l y  y e a r  to yea r  d u e  t o e n v i ro n m e n t a l  
effe c t s .  T h e  a n n u a l va r i a t i o n  i n  e n v i r o n m en t a l  
c o n d i t i o n s  s u c h  as sea s u rf a c e  te m p e rat u re 
h a ve a n  i m m e d i at e  effect  o n  rec r u i t m e n t  .. I n  fact 
t h e  effec t s  o f  e n v i ro n m e n t a l  c h a n g es on 
pe l ag i c  f i s h e r i e s  a re ofte n g re a t e r  t h a n  t h ose 
c a u se d  b y  f i s h i n g p ress u re .  For  exa m p l e  the 
effects  of E l - N i n o  eve n t s  on the C a l i fo r n i a n  
s a rd i ne f i s h e ry a n d  t h e  P e r u v i a n  a n c h ovy 
f i s h e ry h ave led to  s h a rp d ec l i n e s  i n  l a n d i n g s .  

K n o w i n g  t h i s  t h e  D S F  i s  d e ve l o p i n g  a 
re sea rc h  p rog ra m m e t h at w i l l  h e l p  m e as u re 
c h a n g es i n  t h e  p o p u l at i o n  a n d  m o n i t o r  c h a n g es , 
i n  t h e  e n v i ro n m e n t  t h at m ay affect t h e  s ize of 
the f i s h  p op u l at i o n .  

I n  c o m i n g  m o n t h s  t h e  D S F  resea rc h  vesse l 
Challenger w i l l  u se a m i dwate r t ra w l  n e t  off the 
e a s t  coast  to sa m p l e  deep s c h o o l s  of jack 
m a c ke re l  and other  s c h o o l s  n ot acces s a b l e  to 
t h e  T r i ab u n n a-based p u rse s e i n e r s .  T h i s  work 
w i l l  be u n d e rta k e n  i n  c o n j u n ct i o n  w i t h  a sonar  
s u rvey of  pe l ag i c  f i sh  stoc ks  and a h yd ro l og i c a l  
s u rvey. 
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• The Marla Luisa off the Hlppolytes. 
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• The Leonard Star  closi n g  its purse seine on 70 ton nes of jack mackerel.  A tow l ine to the skiff, at 
r ight ,  p revents the seiner drift ing i n to its own net.  

F u n d s  h a ve been m a d e  a va i l a b l e  f r o m  t h e  
R e s e rve B a n k  of  A u s t ra l i a ' s  R u ra l  C red i ts  
s c h e m e  to  buy a s o p h i st i c a t e d  s o n a r  f o r  t h i s  
w o r k . I t  i s  h o ped t h a t  t h e  i n f o r m a t i o n  co l l ected 
w i l l  i n d i c ate the s i tes a n d  n at u re of j a c k  
m a c k e re l  s p a w n i n g  a n d  p ro v i d e  bette r o v e ra l l  
u n d e r s t a n d i n g  o f  t h e  p o t e n t i a l  o f  t h i s  
s i g n i f i c a n t  reso u rce .  

The DSF i s  a l so m o n i t o r i n g  sea s u rface 
t e m p e ra t u re ( S S T ) , u s i n g  data p ro v i d e d  by the 
C S I R O  D i v i s i o n  of  A t m o s p h e r i c  P h ys i cs a n d  
t h e  T ra w l e r  O w n e r  Assoc i at i o n .  T h ese d ata 
s h o u l d  h e l p  u s  u n d e r st a n d  t h e  re l at i o ns h i p  
betwee n t e m p e ra t u re a n d  t h e  s u ccess of 
s p a w n i n g  f i s h  a n d  t h u s  t h e  n u m be r  of f i s h  t h at  
w i l l  j o i n the f i s h e ry w h e n  t h ey a re at  rec r u i t m e n t  
a g e .  

23 

T h e  j a c k  m a c k e re l  f i s h e ry is l a r g e l y  u n d e r  
T as m a n i a n j u r i s d i c t i o n  as  a b o u t  99 p e r  c e n t  o f  
catc h e s  a re m a d e  i n  T as m a n i a n  w a t e rs .  
N e g ot i a t i o n s  a re u n d e rway w i t h  C a n b e r ra t o  
t ra n sfe r m a n ag e m e n t  res p o n s i b i l i ty  fo r a l l  
r e l eva n t  coasta l wate rs t o  t h e  state . I f  t h ese 
n e g ot i a t i o n s  a re s u ccessf u l  a m a n ag e m e n t  p l a n  
w i l l  be f o r m u l ated by t h e  D S F  i n  c o n s u l t at i o n  
w i t h  t h e  i n d u st ry .  

B e c a u s e  of  t h e  va r i a b i l i t y  o f  t h e  res o u rce i t  i s  
l i k e l y  t h at m a n ag e m e n t  w i l l  re l y  o n  t h e  sett i n g  
o f  a n n u a l  Tota l A l l owa b l e  Catc h es ( T A C s )  
w h i c h  w o u l d  v a ry yea r to  yea r i n  l i n e  with  
e x p e c t e d  f l u c t u a t i o n s  i n  j a c k  m a c k e re l  
n u m be rs ,  as  i n d i cated by c o n t i n u i n g rese a rc h .  
T h i s  s h o u l d  a l l ow f o r  eff i c i e n t  m a n a g e m e n t  
w h i c h  bot h c o n se rves a v i a b l e  p o p u l a t i o n  a n d  
m a x i m ises t h e  c o m m e rc i a l  catc h . D  
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Edible catch 
not sought 
by seiners 

TAS M A N I A' S  p rev i o u s  j a c k  m a c k e r e l  f i s h i n g  
vent u re i n  t h e  m i d -70s h a d  b i g  p r o b l e m s  
re m a i n i n g  v i a b l e  because i ts  boats were a l s o  
t ry i n g  to c a t c h  s k i pj a c k  t u n a .  

T h e  p re s e n t  o perat o r ,  A F D ,  i s  g e a re d  o n l y  f o r  
c atc h i n g  j a c k  m a c k e r e l  fo r f i s h  m e a l  a n d  l a te l y ,  
t h e  p ro d u c t i o n  o f  b a i t .  T h i s  o pe rat i o n  i s  
d es i g n e d  to catch i n d u st r i a l  q u a l i ty  f i s h  i n  b u l k  
a n d  ca n n ot eas i l y  be adapted t o  catch a n d  l a n d  
f i s h  o f  a q u a l i t y  s u i t a b l e  f o r  h u m a n  
c o n s u m pt i o n .  

T o  f i s h  ser i o u s l y  f o r  o t h e r  s p e c i es w o u l d  
req u i re b r a i l i n g  a n d  a c o m p l et e l y  d i ffere n t  
h o l d i n g  s y s t e m  o n  boats w h i c h  c u rre n t l y  h ave 
o n l y  a b o u t  1 00 ton nes of u n refr i g e rated b u l k  
storag e .  T h i s  i s  c l ear ly i m p ract i c a l . 

T h e  tota l  n u m be r  of s h ots by t h e  p u rse s e i n e  
f l eet i n  t h e  past season w a s  j u st i n  excess o f  830. 
T h e  m a j o r  s pe c i es c a u g h t  were j a c k  m ac k e re l ,  
3 9 , 400 t o n n e s ;  red b a i t ,  1 1 00 to n n e s ;  a n d  b l ue 
m ac k e re l ,  1 000 ton nes.  

Of a l l  t h ese sets only o n e  c a u g h t  s n ottys - a 
c at c h  of 40 t o n nes .  So o n e  s h ot i n  830 c a u g h t  
1 :  1 OOO of t h e  total  l a n d i n g s  f ro m  t h i s  f i s h ery.  
G i ven the f i s h i n g i ntens i ty ,  t h i s  catc h was 
c l e a r l y  i n c i d e n t a l  a n d  a c c i d e n ta l .  

I n  a u t u m n  co uta i s  s o m et i m es c a u g h t .  I t  
c o n s t i t u te s  s u c h  a sm a l l  catch t h a t  i t s  p rese n ce 
i s  m e a s u red i n  s i n g l e  f i s h  rath e r  t h a n  we i g h t .  
T h e  n u m b e r  s e l d o m  exceeds 1 0 . 

T h e  j a c k  m ac k e re l  f i s h e ry i s  l a rg e  a n d  
i n tense.  La n d i n g s  o f  by-catch species a re t i n y  i n  
c o m p a r i s o n  t o  the target s p ec i es a n d  a re not  a 
s i g n i f i c a n t  pa rt of the co m m e rc i a l  o perat i o n .  

I t  i s  n ot i n  t h e  i n te rests o f  t h i s  f i s h e ry to catch 
f ish s u c h  as tuna ,  t reva l l y and c o u t a  as the 
h a n d l i n g and l a n d i n g  tech n i q u e s  a re n ot 
s u i t a b l e  f o r  ro u t i n e l y  p rocess i n g  t h e m  to a 
q u a l i ty s u i t a b l e  for h u m a n  c o n s u m pt i o n .  
Howe/ Williams, DSF Pelagic Biologist. 
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Mackerel plan allows 
fishing by both 

big and small boats 
T H E  m aj o r  ove ra l i object ive is to m a x i m i se t h e  
l o n g  t e r m  b e n e f i t  o f  t h e  res o u rce t o  t h e  
Tas m a n i a n  c o m m u n ity .  T h e refo re t h e  p l a n  
s h o u l d :  

• G i ve trad i t i o n a l  Tasman i a n  f i s h e rm e n  t h e  
o p t i o n  of p a rt i c i pat i n g i n  t h e  f i s h e ry as 
p a rt of t h e i r  d i versif ied o p e rat i o n .  

• Add ress t h e  problem o f  obtai n i n g  s c i e n t i f i c  
d ata so t h a t  m a n a g e m e n t  d ec i s i o n s  c a n  
be b a s e d  o n  t h e  b i o l og i ca l  c h a ra c te r i st i cs 
of t h e  f i s h e ry .  

• Acco m m o d ate a n n ua l  access r i g hts rat h e r  
t h a n  p r o p e rty r i g hts .  

• P rotect i n vestments made by e x i st i n g  
o pe rators ,  p rov ide f o r  o rd e r l y  d e ve l o p­
m e n t  of t h e  f i s h e ry a n d  a l l o w  f o r  p l a n n e d  
c a p i t a l  i n vest m e n t .  

• A l l ow t h e  most  cost-effe c t i ve m a n age­
ment  st rategy .  

FACT O R S  AFFECTI N G  MANAG E M E NT 
As we l l  as t h e  c l e a r  o bject ives o u t l i n e d  a b ove,  

t h e  p lan  a i m s  to a c c o m mod ate ot h e r  facto rs of 
i m p o rtance to t h e  f i s h e ry .  Th ese i n c l u d e :  

• T h e  f i s h e ry m ay f l u ct u ate f ro m  y e a r  t o  
year .  

• M a rkets fo r t h e  p ro d u ct a re c h a n g i n g  and 
d e ve l o p i n g .  

• T h e  c o n ce r n  t h at t h e  j a c k  m a c k e rel  
f i s h e ry w i l l  h ave a s i g n i f i ca n t  i m pact o n  
o t h e r  spec i es s u c h  as w a re h o u  a n d  
A u st ra l i a n  sa l m o n .  

• T h e  s m a l l sca l e  s u rrou n d  nett i n g  f i s h e r i es 
for  a var iety of s pecies.  
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A P LAN fo r t h e  manage m e n t  of 
t h e  jack mac kerel  f i s h e ry i n  
T as m a n i a n  wate rs p ro v i d es 
access fo r both b i g  a n d  s m a l l 
boats . A n  a n n u a l  TAC wi l l  be set 
fo r the b i g  boats , but boats of 
20m and l ess w i l l  n ot be b o u n d  by 
t h e  TAC n o r  by i n d i v i d u a l  q u otas . 
The p l a n  h as been p rod u ced by 
the DSF in consu ltat i o n  w i t h  
i n d ustry a n d  h as been p rov i s i o n­
a l ly approved by T F I C .  

• T h e  costs o f  o u t l ays f o r  part i c i pants  i n  t h e  
f i s h e ry .  

R eg u l at i o n s  a n d  m a nagement m e a s u res 
a l ready e x i st for p u rse s e i n e  f i s h i n g  on the east 
coast of Tas m a n i a .  Most operators h o l d  a 
C o m m o n wea l t h  f i s h i n g  boat  l i c e n c e ,  a 
T as m a n i a n  f i s h i n g  boat l i cence,  a Tas m a n i a n  
p u rse se i n e  l i ce n ce a n d  a Tas m a n i a n  f i s h e r­
m a n 's l i ce n c e .  The i ss u e  a n d  t ra n sf e r  of 
T as m a n i a n  p u rse se i n e  l i cences h ave been 
f roze n s i n ce May 1 th is  yea r.  

For the m a n a g e m e n t  p l a n  to be eff i c i e n t l y  
e n f o rced t h e  a rea i n  w h i c h  m a c k e re l  f i s h i n g  
c u r re n t l y  e x i sts a n d  a reas i m p o rt a n t  t o  t h e  
v i a b i l i ty of  t h e  m a c k e re l  res o u rce m ust b e  
b ro u g h t  u n d e r  s i n g l e  j u r i sd i ct i o n . 

THE PLAN 
I t  is p ro posed that t h e re be one f i s h i n g  z o n e  

cove r i n g  a l l  Tas m a n i a n  coasta l wate rs . I t  i s  
p ro p osed t h a t  t h e  f i s h e ry b e  c l e a r l y  p a rt i t i o n e d  



i n t o  t w o  s e c t i o n s  by b o a t  s i z e a n d  t h a t  s e p a r a t e  
c o n t ro l s  be i m p o sed o n  t h e  t w o  f l ee t s .  A l l  boats  
s h a l l h o l d a T a sm a n i a n  f i s h i n g  b o a t  l i c e n c e .  

S M A L L  B O ATS 
Any boat  20m L O A  o r  l es s  w i t h  a T a s m a n i a n  

f i s h i n g  boat  l i c e n ce a n d  t h e  a p p ro p r i at e  g e a r  
l i c e n c e s ,  t h a t  i s  a T a s m a n i a n  p u rse s e i n e  
l i c e n ce o r  a T a s m a n i a n  p e l a g i c  t ra w l  l i c e n c e ,  
m a y  c a t c h  j a c k  m a c k e r e l  i n  Ta s m a n i a n wate rs . 

I f  t h e  t o t a l  c a t c h  by t h i s  s e c t o r  of t h e  f i s h e ry 
e x c e e d s  5 , 000t i n  a n y  o n e  s e a s o n  t h e n  t h e  
m a n a g e m e n t  p l a n  s h a l l b e  rev i ewed . Catc h es 
f r o m  t h i s  secto r of t h e i n d u st r y  w i l l  n ot be 
c o n s i d e red a s  p a rt of t h e  T A C  set f o r  the 
m a c k e r e l  f i s h e ry ( u n l e s s  a boat  i s  a ct i n g  a s  a 
c a r r i e r vesse l f o r  a b o a t  i n  excess of 2 0 m  L O A )  
n o r  w i l l  i t  be c o n s t ra i n ed by s i ze l i m i t s .  

B I G  B OATS 
F o r  b o a t s  over 20m t h e  m a n a g e m e n t  p l a n  w i l l  

g u a ra n tee p a rt i c i pants  a n n u a l  a c cess r i g hts to 
the res o u rc e .  Access r i g h t s  w i l l  be g i ven by a 
n o n -tra n sferra b l e  to n n age a l l o c at i o n  f ro m  a n  
a n n u a l  T A C .  T h e  TAC w i l l  b e  determ i n ed b y  t h e  
M i n i s t e r  f o r  Sea F i s h e r i e s .  

T h e  TAC w i  I I  a p p l y  to a l l  c a t c h e s  of j a c k  
m a c k e re l ,  red b a i t ,  b l u e m a c k e re l ,  a n d  o t h e r  o i l y  
p e l a g i c  f i s h  O n l y  j a c k  m a c k e re l  ove r t h e  s i z e  at  
f i rst m a t u r i ty (27cm L C F )  m ay be t a rg eted and 
l a n d e d .  

I n  s u m m a ry t h e  p rocess of l i c e ns i n g  a n d  
d i st r i b u t i o n  o f  q u ota w i l l  be:  

• 
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• A T  AC for  t h e  c u rrent seas o n  i s  d eterm i ned . 

• Q u ota t o n n a g e  f r o m  t h e  TAC is d i st r i b uted 
t o  b o a t  o w n e rs by a l l o c a t i o n and a u ct i o n .  

• B o a t ow n e rs n o m i nate t h e  vesse l to be 
l i c e n sed and the q u ota atta c h e d  t o  i t .  

A N N U A L  Q U OTAS 
O n c e  a TAC has been determ i n ed fo r boats 

over 20 m ,  p o t e n t i a l  p a rt i c i pa n ts w i l l  reg i ste r 
t h e i r  i n te rest w i t h  the  D S F .  To q u a l i f y ,  they 
m u st h o l d  v a l i d  f i s h i n g boat  l i ce n ce s  a n d  w i l l  be 
k n ow n  as n o m i n ee s .  

T h e  t o t a l  a n n u a l  t o n n a g e  d e t e r m i n e d  f r o m · 
t h e  T A C  w i l l  be s p l i t  i n to two.  T h e  m aj o ri t y  
(80%) w i l l  be f o r  a l l ocat i o n  to n o m i n ees a n d  
s h a l l  be ca l l e d a lloca ted tonnage. T h e  l esse r 
p o rt i o n  ( 2 0 % )  s h a l l  be a u c t i o n e d  to n o m i n ees 
and s h a l l be c a l led auc tion tonnage. 

The tot a l  a l l ocated ton nage and the a u c t i o n  
t o n n a g e h e l d  by a n o m i nee w i l l  t h e n  b e  
d i st r i b u ted to a n o m i nee's boats at  t h e  
n o m i nee's  d i rect i o n .  T o n n a g e  d i st r i b u ted i n  
t h i s  w a y  s h a l l  be c a l l e d  t h e  q u ota t o n n a g e  a s  i t  
refe rs to a boat 's  q u ota of t h e  T A C .  H o l d e rs of 
q u ota to n n ag e  w i l l  t h e n  be i s s u e d  w i t h  a 
T a s m a n i a n  m a c k e re l  f i s h i n g l i ce n c e .  T h ey w i l l  
t h e n  b e  c a l l e d  l i ce n sees.  

I N ITIAL ALLOCAT I O N  
I n  t h e  f i rst y e a r  of  the m a n a g e m e n t  p l a n  t h e  

d i st r i b u t i o n  o f  a l l ocated t o n n a g e  w i l l  b e  
dete r m i ned by t h e  Tasma n i a n  F is h i n g  I n d ustry 



( 

( 

C o u n c i l  to t h e  sat i sfact i o n  of a l l  n o m i n e e s .  I f  
s u c h  a g re e m e n t  ca n n ot be rea c h e d  t h e n  
a l l oc a t i o n  s h a l l b e  b y  a f o r m u l a  b a s e d  o n  
i n ve st m e n t  a n d  catch h i story .  

T h i s  form u l a  would  g i ve eq u a l  we i g h t t o  a 
n o m i nee 's  catch a n d  i n vest m e n t  h i st o r y .  A 
vesse l ' s  tota l  m a c k e re l  catch as a p ro p o rt i o n  of 
a l l  m a c k e re l  f i s h i n g  s i nce 1 985 wo u l d  b e  added 
to the p ro p o rt i o n  of  i n vestm e n t  in  the catc h i n g  
a n d  p roces s i n g  sect o r  o f  t h e  Tas m a n i a n  
i n d u st ry .  T h i s  w o u l d  be h a l ved t o  g i ve a v a l u e  of 
m e a n  i n v o l v e m e n t ,  then i t  wo u l d  be m u l t i p l i e d  
b y  t h e  va l u e  of t h e  TAC a va i l a b l e  as a l l ocated 
to n n a g e  and ca l c u l ated to t h e  n e a rest to n ne .  

C a t c h  h i st o ry wou l d  b e  dete rm i n e d  from 
p u rse se i n e  d a i l y  f i s h i n g l o g  ret u r n s .  I n vest m e n t  
w o u l d  be dete r m i n e d  fro m a n  a u d i ted statem e n t  
of  t h e  n o m i nee's c u rrent  i n vest m e n t  i n  m a c k e re l  
f i s h i n g .  

W h e re a n o m i n ee h a s  m o re t h a n  o n e  
q u a l i fy i n g  vesse l ,  i n vest m e n t  a n d  catch h i st o ry 
w o u l d  be p o o l e d  a n d  o n e  a l l oca t i o n  m a d e .  T h i s  
a l l ocat i o n  m a y  t h e n  b e  d i st r i b uted to o n e  o r  
m o re o f  t h e  n o m i n ee's vess e l s  a t  h i s  d i re ct i o n .  
N o t i f i c at i o n  of t h e  des i red d i st r i b u t i o n ,  stat i n g  
t h e  vesse l 's n a m e  a n d  t h e  q u ota to n n a g e  
a l l o cated , w o u l d  be req u i re d  by t h e  D S F  bef o re 
a Tas m a n i a n  m a c k e r e l  f i s h i n g l i c e n ce wo u l d  be 
i s s u e d .  

S U B S E Q U E NT ALLOCAT I O N  
A l l  r i g hts to c a t c h  j a c k  m a c k e re l  e x p i re a t  t h e  

e n d  o f  t h e  seaso n ,  a n d  n o  q u ota t o n n a g e  m a y  
be c a r r i e d  o v e r  i n to s u bseq u e n t  seaso n s .  A n  
a p p r o p r i ate TAC f o r  t h e  n e x t  season w i l l  b e  
d ete rm i n e d  b y  t h e  D S F  a n d  recom m e n d e d  t o  
t h e  M i n i ster  f o r  S e a  F i s h e r i e s  a t  t h e  e n d  o f  a 
seaso n .  I t  w i l l  t h e n  be d i v i ded i n to a l l ocated 
to n n a g e  and a u c t i o n  to n n a g e .  T h e  d i s t r i b u t i o n  
of t o n n a g e  w i l l  f o l low these g u i d e l i n e s :  

• W h e re t h e re i s  a n  i n c rease i n  t h e  TAC 
from t h e  p rev i o u s  seaso n ,  t h ose who h e l d  
a T M F L  i n  t h e  p a st season w i l l  h ave t h e  
o p t i o n  of  rece i v i n g  a l l ocated t o n n a g e  o n  
t h e  b a s i s  of  f o r m u l a  ( 2 ) . U n accepted 
a l l ocated t o n n a g e  w i l l  be p o o l e d  w i t h  t h e  
re m a i n i n g to n n a g e  ( d u e  to T A C  i n c rease) 
and treated as a u ct i o n  t o n n a g e .  

• W h e re t h e  TAC r e m a i n s  t h e  same a s  i n  t h e  
p re v i o u s  seaso n ,  t h ose w h o  h e l d  a T M F L  
i n  t h e  past seaso n w i l l  have t h e o pt i o n  of 
r e ce i v i n g  a l l ocated to n n ag e  on the bas i s  
o f  f o rm u l a  ( 2 ) .  U n accepted a l l ocated 
t o n n ag e  w i l l  b e  t reated as a u ct i o n  
t o n n ag e .  
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• W h e re t h e re is a dec rease i n  the TAC from 
the p re v i o u s  seaso n ,  t h os e  who he ld  a 
T M F L  i n  t h e  past season w i l l  h a ve t h e  
o pt i o n  o f  rece i v i n g  a l l o cated t o n n a g e  o n  
t h e  b a s i s  of form u l a  ( 2 ) . A n y  u n accepted 
a l l o c ated t o n n ag e  w i l l  be t reated as 
a u ct i o n  t o n n ag e .  

T h e  f o r m u l a  ( 2 )  to be fo l l owed i n  asses s i n g  a 
n o m i nee 's  o pt i o n a l  offe r of a l l ocated t o n n a g e  
w i l l  t a k e  a c c o u n t  of c h a n g es i n  t h e  TAC a n d  t h e  
a b i l i ty  o f  a n o m i n e e  t o  c a t c h  h i s  q u ota i n  t h e  
p re v i o u s  seaso n .  

T h i s  s h a l l  b e  d o n e  b y  d i v i d i n g  t h e  d i ffe re n ce 
t h e  c u rre n t  TAC by t h e  p rev i o u s  seaso n ' s  TAC.  
T h i s  facto r w i l l  t h e n  be m u l t i p l i e d  b y  a vesse l 's 
tota l  catch i n  t h e  p revi o u s  seaso n ,  a s sessed 
from l o g b o o k  retu r n s  d i v i ded b y  the p r e v i o u s  
seaso n 's q u ot a  t o n n age a n d  w i l l  be c a l c u l ated 
to two d ec i m a l  p l aces . ( I f  the p rev i o u s  seas o n ' s  
catches a re i n  e x c e s s  of t h e i r  q u ota t o n n a g e  f o r  
t h a t  seaso n t h e n  t h i s  t e r m  s h a l l  be s e t  to t h e  
va l u e of 1 . 00) . 

T h e  res u l t i n g  facto r w i l l  t h e n  be m u l t i p l i ed by 
a n o m i nee's  a l l ocated to n n age f o r  t h e  p rev i o u s  
seaso n .  T h e  res u l t  w i l l  be a n o m i n ee 's  o p t i o n a l  
s h a re of t h e  a l l o(;ated ton n a g e  c a l c u lated to t h e  
n e a rest to n n e .  

W h e re a n o m i n ee o w n s  m o re t h a n  o n e  
q u a l i f i e d  b o a t ,  t h e n  for  t h e  p u rposes o f  
a l l oc at i o n  p rev i o u s  season vess e l  c a t c h e s  a n d  
q u ot a  to n n ag e s  w i l l  be p o o l e d  a n d  o n e  
a l l ocat i o n  w i l l  be m a d e .  T h i s  a l l o c at i o n  m a y  
t h e n  be d i s t r i b uted t o  o n e  o r  m o r e  of t h e  
n o m i nee's  vesse l s  a t  h i s  d i rect i o n . N o t i f i cat i o n  
of t h e  d e s i red d i str i b u t i o n ,  stat i n g  t h e  vesse l 's 
n a m e  a n d  t h e  q u ota to n n age a l l ocated m u st be 
g i ve n  to the D S F  before a Tas m a n i a n  m a c kere l  
f i s h i n g  l i ce n ce w i l l  be issued . 

L I C E N C ES 
T h e  t a k i n g  of jack m a c k e re l  and assoc i ated 

n a t u ra l  by-catch s p e c i es by any vessel  g reater 
t h a n  20m LOA w i l l  be p ro h i b i te d  u n less that 
vessel  h o l d s  a Tas m a n i a n  m a c k e re l  f i s h i n g  
l i ce n c e .  T h i s  l i cence w i l l  a l l ow a ves s e l  to catc h 
j a c k  m a c k e r e l  a n d  i ts  nat u ra l  by-catc h s p e c i es 
by a n y  l e g a l  f i s h i ng method , w i t h  catches 
l i m i ted t o  the q u ota to n n age stated o n  the 
l i ce n c e .  

L i c e n ces w i l l  b e  i s s u e d  w i t h  t h e  fo l l owi n g  
c o n d i t i o n s :  

• To be va l i d  f r o m  A u g u st 1 t o  t h e  fo l l o w i n g  
J u l y 3 1 . 

• W i l l  be n o n -transferra b l e .  



( 

• H o l d i n g  a T M F L  w i l l  n o t  g i ve t h e  l i ce n see 
any c l a i m  t o  a s i m i l a r  l i ce n c e  in s u b­
seq u e n t  ye a rs .  

• A vesse l ' s  t o t a l  catc h w i l l  be l i m i ted t o  t h e  
q u ota to n n a g e  stated o n  t h e  I i c e n c e .  

To be e l i g i b l e  fo r t h e  i s s u e  o f  a T M F L  a vesse l  
to be l i ce n s e d  m u st ho ld  q u ota t o n n a g e  f rom 
t h e  c u r re n t  TA C ,  wh ich  w i l l  be e n d o rsed o n  the 
l i cence and h o l d  a val i d  f i s h i n g  boat l i c e n c e .  

A v a l i d  l i ce n c e  w i l l  be e i t h e r  a T as m a n i a n  
f i s h i n g  boat l i ce n ce or  a c o n d i t i o n a l  Tas m a n i a n  
f i s h i n g  boat l i ce n c e ,  i ssued t o  boats b ro u g h t t o  
Tasm a n i a  s pec i f i c a l l y  f o r  t h e  j a c k  m a c k e re l  
f i s h e ry a n d  c o n f i n e d  t o  catc h i n g  j a c k  m a c kere l  
o r  i ts  natu ral  by-catc h spec ies .  

In  f u t u re the Tasm a n i a n  p u rse se i n e l i ce n ce 
and the Tas m a n i a n  pelag i c  trawl  l i ce n ce w i l l  not 
be va l id fo r ta k i n g  jack macke re l  and assoc i ated 
species by boats g reater than 20m L O A .  

I n  a d d i t i o n  to t h e  l i cence fees p a y ab l e  f o r  
f i s h i n g  b o a t  l i c e n ces a v a r i a b l e  f e e  w i l l  b e  
paya b l e  f o r  a Tasma n i an m ac k e re l  f i s h i n g  
l i ce n c e .  T h i s  fee w i l l  be c a l c u l ated a s  a m u l t i p l e  
of  t h e  q u ota to n n ag e  a l l ocated to a vesse l .  T h e  
M i n i st e r  f o r  S e a  f i s h e r ies w i l l  set a n d  v a ry t h e  
m u l t i p l e .  

S U R R E N D E R  O F  TONNAGE 
A l i censee m a y  s u rre n d e r  s o m e  o r  a l l  of  h i s  

q u ota t o n n a g e  to t h e  D S F .  I f  t h e  s u r re n d e r  
oc c u rs befo re Fe b r u a ry 1 i n  t h e  c u r re n t  f i s h i n g  
seaso n ,  fees c o l l ected fo r the q uota t o n n ag e  
s h a l l  be refu n d e d .  I f  a l i ce n see h a s  n ot beg u n  t o  
u s e  t h a t  q u ot a  t o n n age by M a r c h  1 i n  t h e  
c u r re n t  f i s h i n g  seas o n ,  t h e n  a l l  t h at q u ot a  
t o n n a g e  s h a l l  b e  s u r re n d e red t o  t h e  D S F  
w i t h o u t  ref u n d  a n d  t h e  t o n n a g e  t reated as 
a u c t i o n  to n n ag e .  

T O N N A G E  T R A N S F E R  
The transfer  o f  a l l o cated , a u c t i o n  o r  q u ota 

t o n n ag e  betwee n n o m i nees and l i ce n sees is 
p ro h i b ited . 

H owever t r a n sfers of q uota t o n n a g e  w i l l  be 
a l l owed betwe e n  q ua l i f ied vesse l s  owned by the 
same l i censee .  Such t ra n sfe rs w i l l  be s u bject  t o  
a t ra n sfe r fee. 

P E N ALTI E S  
Pe n a l t i es w i l l  be i m posed : 

• If catc h es exceed the q u ota a l l ocate d .  

• F o r  d u m p i n g  f i s h  on l a n d  o r  at sea .  

• Fo r f a l s i fy i n g  o r  fa i l i n g  to fu rn i s h  i nf o r­
m a t i o n  to t h e  DS F as req u i red . 

• F o r  m a k i n g  fa l se o r  i n acc u rate l og b o o k  
e n t r i e s .  

O T H E R  WATERS 
A n y  vesse l  l a n d i n g  j a c k  m a c k e re l  in  Tas m a n i a  

t h a t  h a ve been c a u g h t  i n  waters n o t  covere d  by 
t h i s  m a n a g e m e n t  p l a n  m u st n o t i fy t h e  DSF i n  
a d v a n c e  of t h e  p l ace a n d  t i m e  of l a n d i n g ,  m a k e  
a va i l a b l e  t h e  c o n s i g n m e n t  f o r  i n spect i o n  a n d  
p a y  i n spect i o n  fees . 

I f  t h e  vesse l h o l d s  a Tas m a n i a n  m a c kere l  
f i s h i n g l i ce n ce t h e  l a n d i n g  w i l l  be treated a s  
p a rt of t h e  a l l owed catch a n d  d e d u cted f r o m  t h e  
c u rrent q u ota t o n n a g e  for  t h at vesse l .  

M I S CE L LAN E O U S  
T h e  D S F  w i l l  determ i ne the def i n i t i o n  o f  a 

m e t r i c  t o n n e  of j a c k  m a c k e re l  i n  i ts v a r i o u s  
storage states . 

T h e re are n o  l i m i t at i o n s  o n  a l i c e n sed f i s h i n g  
vess e l  c a r ry i n g  j a c k  m a c ke re l  c a 1 1 g h t  b y  
a n ot h e r  l i ce n sed boat .  W h e re t h i s  occ u rs t h e  
f i s h  w i l l  be t reated as catch from t h e  oth e r  b o a t ,  
m a d e  f r o m  its q u ota t o n n a g e . D  
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Double catch l ikely to 
speed data col lection 

T H E  need f o r  a m a n a g e m e n t  p l a n  d oes n ot 
i n d i cate c o n ce r n  a b o u t  t h e  b i o l o g i c a l  stat u s  of 
t h e  jack m a c ke re l  sto c k .  R at h e r  it is d u e  to a 
d es i re to see a n  o r d e r l y  d e ve l o p m e n t  of t h e  
i n d ustry ,  to avo i d  t h e  over-ca p i ta l i sa t i o n  a n d  
t h reat  to i n ve s t m e n t  so co m m o n  i n  p e l a g i c  
f i s h er ies  i n  o t h e r  c o u n t r i e s .  

J a c k  m a c k e re l  a re w i d e l y  d i s t r i b uted t h r o u g h  
s o u t h e r n  A u s t ra l i a n  coasta l  w a t e r s ,  s c i e n t i f i c  
e v i d e n ce s u g gest i n g  t h e  e x i st e n ce of  seve r a l  
s t o c k s .  T h e  stock i n  Tas m a n i a n  wate rs is  
t h o u g ht to  be d i st i n ct f rom t h o se in  the G reat 
A u s t ra l i a n B i g h t  and off t h e  east c oasts of 
V i ctor ia  and New South W a l e s .  

A e r i a l  s u rvey data c o l lected b y  t h e  CSI  R O  off 
New S o u t h  Wa l e s ,  V i ct o r i a  a n d  Tas m a n i a  
d e m o nstrate t h a t  s u rface s c h o o l i n g  f i s h  a re 
c o n c e n t rated i n  Tasma n i a n  waters .  T h i s  
s u g g ests t h a t  t h e  spec ies i s  m ost a b u n d a n t  i n  
t h i s  a rea . O t h e r  d a t a  s h o w  t h a t  Nyc tiphan es 
a u stra lis, t h e  m aj o r  feed s p e c i e s  of j a c k  
m ac k e re l ,  i s  a l so c o n c e n t rated h e re .  

U n t i l  1 985 j a c k  m a c k e r e l  w a s  a n  u ne x p l o i ted 
reso u rc e  p rotected from fo re i g n  f i s h i n g  by a 
g l o b a l  TAC of 30,000 t o n n e s .  T h i s  f i g u re was set 
t o  exc l u d e  f o re i g n  f i s h i n g  and w a s  not based on 
any strong s c i e n t i f i c  e v i d e n c e .  

I n  1 985 a f i s h  m e a l  facto ry was i n st a l led  at  
T r i a b u n n a  o n  Tasm a n i a 's east coast  a n d  a f leet  
of  fou r p u rse se i n e rs s t a rted o p e rat i n g .  A n n u a l  
c a t c h e s g rew stead i l y  - t h e  l a t e s t  i s  4 1 , 000 
t o n n e s .  Th i s  tota l i s  l a rg e l y  made up of j a c k  
m a c k e re l ,  Trach urus declivis, a l t h o u g h  two 
s i g n i f i c a n t  by-catch spec ies  a l s o  c o n t r i b u t e .  
T h ese s p e c i e s  are red b a i t ,  Emmelich thys 
n i tidus a n d  b l ue m a c k e re l ,  Scomber aus tral­
asicus. A b o u t  1 OOO to n nes of each h ave b e e n  
l a n d e d .  

T h e  p u rse se i n e  f l eet has  g row n ,  e s p ec i a l l y  i n  
t h e  p a s t  seaso n a n d  seven boats a re now 
i n vo l ved . J a c k  m a c k e r e l  i s  m a i n l y  u s e d  for  t h e  
p r o d u c t i o n  of f i s h  m ea l ,  b u t  i n  t h e  p a s t  sea s o n  
m a rkets f o r  b a i t  a n d  ca n n i n g  a l s o  were 
deve loped .  

B i o l o g i c a l  assess m e n t  o f  t h i s  f i s h e ry h a s  
been a m a j o r  c o m m i t m e n t  by t h e  DSF,  w i t h  a 
resea rc h p r o g ram m e  ru n n i n g  s i n c e  t h e  s t a rt of 
t h e  1 985 season . T h e re i s  no reaso n  to be 
c o n ce r n e d  at c u r re n t  f i s h i n g leve l s  b u t  f u rt h e r  
deve l o p m e n t  s h o u l d  p roceed w i t h  c a u t i o n . 

I t  h a s  been the e x p e r i e n c e  i n  m a n y  othe r  
p e l a g i c  f i s h e r i es t h a t  stoc k c o l l a pses o c c u r  d u e  
to an  a n n u a l  v a r i a b i l i ty i n  p o p u l a t i o n  s i ze .  
P e l ag i c  f i s h  a re often s e n s i t ive to e n v i ro n m e n t a l  
c h a n g es ,  c a u s i n g  a h i g h  deg ree of i n sta b i l i ty  i n  
stock s i ze .  I f  t h e  f is h i n g power i s  too g reat t h e n  
t h e  c a p a c i ty t o  d e c rease f i s h i n g  effort i s  l i m ited . 
T h i s  leads to a d a n g e ro u s  c o n d i t i o n  of  
s y nerg i st i c  att r i t i o n  o n  t h e  stock by both 
e x cess i ve f i s h i n g  p ress u re a n d  a d v e rs e  
e n v i ro n menta l  con d it i o n s .  

As t h i s  f i s h e ry is  very yo u n g , t h e  f i s h e ry d a t a  
a re a lso l i m ited to a s h o rt t i m e  s p a n .  Us i n g  
trad it i o n a l  f i s her ies a n a lys i s ,  appropriate advice 
o n  catc h levels w i l l  not be ava i lab le  with i n  t h i s  

EV I D EN C E  s u g g ests t h at seve ra l  
m ac k e re l  stoc ks ex i st in  southern  
A u s t ra l i a n  wate rs , w i t h  t h e  
g re a t e s t  c o n c e n t r a t i o n  o f f  
Tas m a n i a ,  acco rd i n g to D S F  
p e l a g i c  f i s h e r i e s s p e c i a l i st 
H OW E L  W I L L I A M S .  I n  h i s  back­
g ro u n d  to the m ackere l  m a n ag e­
m e n t  p l a n  M r  W i l l i a m s  o u t l i nes  a 
fast-t rac k  method of g a i n i n g 
necessa ry i nfo rm a t i o n  a b o u t  t h e  
reso u rce:  Do u b l i n g  t h e  catch fo r 
a s i n g l e seas o n  t h e n  meas u ri n g  
t h e  i m pact o n  t h e  s pec ies .  

• Howel Wllllams 

c e nt u ry .  H owever i f  n ov e l  tec h n i q ue s  a re used 
a d v i ce w i l l  be ava i l a b l e  in  t h e  s h o rt t e r m .  F o r  
e x a m p l e , recent a d v i ce h a s  d e m o n s t rated t h e  
v a l u e  of pertu rbat i o n  e x pe r i m e n t s  as  a m e a n s  o f  
p rov i d i n g  ra p i d  asse s s m e n t s  of f i s h  stocks a n d  
t h e i r po p u l at i o n  dyn a m i c s .  

T h e  com m i s i o n i n g  of  a s h o re factory a t  
T r i a b u n n a  wh i le t h e f i s h  p rocess i n g  barge i s  
s t i l l  i n  o pe rat i o n  wi l l  p r ov i d e  a n  o p p o rt u n i ty to  
s u bsta n t i a l l y  i n c rease t h e  c a t c h  in  o n e  seaso n 
w i t h o u t  i n c reased c a p i t a l e x p e n d i t u re .  T h u s  i n  
t h a t  season t h e  catch c o u l d  b e  d o u b l e d .  The 
i m pact of t h i s  o n  t he stock wo u l d  b e  assessed i n  
s u cceed i n g  seaso n s ,  w h e n  f i s h i n g  m o rta l i ty 
ret u rned to the p re-exper i m e nt a l  l eve l .  

T h e  ret u rn o f  f i s h i n g  effo rt  t o  t h e  n o r m a l  level 
afte r the exper i ment  is g u a ra nteed by the 
p l a n ned re l o c a t i o n  of t h e  p ro c e ss i n g  ba rg e .  
T h i s  u n i q u e o p p o rt u n i ty m ay a l l ow a n  assess­
ment of the stocks to be made w i t h i n  t h ree to 
f i ve years of t h i s  exper i m e n t .D 
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Jack mackerel go walkabout 

Howe! Williams 

The annual catch of feeding schools 
of jack mackerel off the east coast of 
Tasmania is billed as Australia 's  largest 
single fishery. Over the last three years, 
six purpose built trawlers of Spring Bay 
Fisheries (now Industrial Fish Tasmania) 
have hauled 100,000 tonnes of this 
migratory species from the continental 
waters surrounding Maria Island, with 
most of this catch being processed into 
fishmeal pellets at nearby Triabunna for 
the burgeoning local fish farm industry. 

The future looked very bright indeed 
until fickle nature stepped in to order a 
temporary halt to proceedings. This sea­
son was due to start last September, but 
virtually no jack mackerel has been 
caught, and DSF and CSIRO personnel 
have been combing the waters to find out 
why. 

" It seems to be the result of food 
shortages , "  says Howe! Williams, the 
DSF jack mackerel specialist. "Jack 
mackerel become available to the fishery 
when they start feeding on krill, congre­
gating in dense feeding schools. This 
year, krill is in short supply. 

" It 's  not as if the jack mackerel aren't 
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Where are they? 
The absence of large surface and 

shallow sub-surface schools poses the 
questions: 

• why have the fish changed their nor­

mal behaviour? 
• where are the fish now? 
• what effect will this years variation 

have on future seasons? 
On this last point scientists at the DSF 

were concerned that long term effects 
could arise from the changes seen in this 
season. This is because experience in 
other pelagic fisheries indicates that envi­
ronmental factors can substantially re­

duce spawning as well as survival of 
young fish. If this was to occur, the effects 
would be felt in the fishery three to four 
years hence. 

To shed some light on these issues, 
the DSF research vessel Challenger 
undertook two research cruises in Janu­
ary as part of the ongoing research. 
Larval samples and temperature profiles 
were collected on the east coast of Tas­
mania from Eddystone Point to Storm 
Bay. 

And the result? Good news, for al­
though the samples collected will take 
some time to be fully sorted, provisional 
"eyeballing" has revealed large quantities 
of larvae ranging from only a day or two 
old up to several weeks have been caught 
- larvae older than these are able to avoid 
capture by the larval net. 

These results prove: 
• that jack mackerel have been present 

off the east coast, 

Two larval 
nets are 

hauled up 
onto 

Challenger. 

• that spawning had successfully taken 
place over the previous few weeks. 

Furthermore the larvae are surviving 
in numbers, at least up until a few weeks 
old. Survival during this period in the 
fishes development is critical to the even­
tual number of fish entering the fishery. 

The large quantity of larvae caught 
(over 7 50 in one sample) suggests that 
spawning fish must have·been present in 
large numbers. However, if the fiSh have 
been present on the east coast over this 
period why have they not schooled up? 

The answer seems to be that whereas 
large swarms of krill are usually present at 
this time of the year, this season krill are 
in.short supply, and schooling jack mack­
erel feed on krill - no krill, no schooling 
mackerel. 

Instead, it may be that the mackerel 
are feeding on lantemfish in deeper wa­

, ters. This will be checked in a trawling 
smvey to be conducted from the Chal­
lenger in the next few weeks. 

Pelagic fisheries around the world 
naturally exhibit high levels of variation in 
stock size and changes to the distribution 
of fish. Induced by environmental 
change, such variability may occur re­

peatedly at intervals of several years. The 
current problems in the jack mackerel 
fishery prove it to be no different from the 
rest, and highlights the importance of 
flexibility in its management . 

A poor season such as this will qccur 
again. 
Grant Pullen, Greg Jenkins, and Howe! 
Williams, DSF. · 
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there at all . A recent trawl survey has 
indicated that they are to be found dis­
persed in deeper waters , and therefore 
inaccessible to the highly efficient purse­
seining techniques used in this fishery . " 

The problem appears to be that the 
water on that section of the continental 
shelf has not been replaced or replen­
ished by surrounding oceanic waters in 
the past year.  Consequently, it may be 
that the amount of nutrients available to 
the diet species, the krill ,  is very low. 

So , with little nutrient to feed the 
annual 'crop' of krill, the krill population 
this year is very scarce, and the jack 
mackerel have little incentive to school in 
the surface waters. 

Whilst severe at present, the setback 
is only temporary according to Dr Wil­
liams. 

"Fisheries such as this one are known 
to be highly variable worldwide. A famous 
example is of course the anchovy fishery 
of South America and its relationship 
with the El Nino current. 

"Our job now is to use the information 
that we are now getting to help build a 
forecast capability for jack mackerel 
catches in future. "  




