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Length frequency histogram of female gemfish sampled from
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Sydney 1 September, 1993 showing the component age classes
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8 July, Ulladulla

A total of 1 195 gemfish were measured in samples taken in six shots on the main trawl
grounds off Ulladulla on 8 July (Figure 10b). Shots were conducted in 190, 200 and 220
fthm starting at 0730, and in 160, 180, 245 fthm starting at 1030. Catch rates were highest in
the morning: 4 412 kg/h, 2 835 kg/h, 915 kg/h in 200, 190 and 220fthm, respectively. In the
later shots the highest catch rate, 1 017 kg/h, was achieved in 245 fthm, 915 kg/h in 180
fthm and only 83 kg/h in 160 fthm.

The catches were numerically dominated (61%) by large 8 - 12+ females (Figure 11b). The
modal length of the 902 females measured was 86 - 88 cm.

Over all size classes males were 28% of the catch (Figure 13a). As a proportion of >60 cm
fish, males were numerically 23% of the catch (Figure 13b). However, in contrast to the
previous S July catches, the 293 males measured were predominantly (71%) large (78 - 90
cm), 6 - 9+ fish (Figure 13c¢).

26 July, Wollongong

Six 2 h shots were conducted off Wollongong on 26 July. Catches rates were 150 - 250 kg/h
in the first shots (start time: 0830) in 185, 195 and 205 fthm. In the afternoon shots (start
time: 1200) in 205, 210 and 215 fthm, catch rates were higher, 1200 - 1500 kg/h.

A total of 843 gemfish were measured (Figure 10c). The samples were approximately 70%
>80cm, 18% 60 - 80 cm and 12% 40 - 60 cm fish. The aggregated length frequency
histogram looks extremely similar to that of 8 July from Ulladulla.

A total of 614 female gemfish were measured in these samples (Figure 11c). The size
composition of these samples were similar to that observed off Ulladulla 8 July (Figure 11b)
with a modal length of 86 - 88 cm (9+). The length classes 90 - 96 cm (10-12+) continued to
be well represented. '

A total of 229 male gemfish were measured (Figure 12c). The histogram was obviously bi—
modal, with the larger mode at 76 - 78 cm (7+), and the smaller major mode at 50 - 52 cm
(3+). Less prominent male modes were also evident at 72 - 74 cm (6+), and 82 - 88 cm (8 -
O4).

Males comprised 28% of the total samples (Figure 13a), 22% of fish >60cm (Figure 13a).
As with the samples of 8 July the catch of males was principally (69%) of larger (>60 cm)
rather than small (<60 cm) males (Figure 13c).

18 August, Wollongong

Four two-hour shots and one four-hour shot were conducted off Wollongong on 18 August.
Catch rates were low in the morning (60 - 65 kg/h) in 205 - 220 fthm and highest 479 -
1620 kg/h in the afternoon (start time: 1245) in the same depths. A total of 633 gemfish
were measured.
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were measured.

Medium size classes of gemfish (60 - 80 cm) were more prominent (28%) in these catches
than in any others of the survey (Figure 10d) and the broad left hand shoulder that this
imparts to the aggregated length frequency histogram puts the 18 August histogram in
contrast to those of 5, 8 & 26 July.

A total of 363 female gemfish were measured in these samples and their modal length was
86 -88 cm (9+), similar to previous samples (Figure 11d). Close inspection of the histograms
indicates that the larger (>90cm) size classes of females (>10+) are proportionally less
abundant than in earlier surveys.

A total of 273 male gemfish were measured (Figure 12d) in these samples and the male
modal length was 76 - 78 cm (7-8+). These were the only aggregation samples in which the
65 - 75 cm size of class of males (5-6+) was a significant (12%) component of the samples.
Although, interestingly, these size classes were also relatively more abundant in non-
aggregation and opportunistic commercial samples taken at Wollongong during the period 2
- 20 August (Figure 7a).

Males comprised 50% of the catch overall (Figure 13a) and 44% of fish >60 cm (Figure
13b), the highest proportion recorded. Of the males, 81% were >60 cm (Figure 13c).

1 September, North of Svydney
A total of 459 gemfish were measured from catches taken from the gemfish aggregations
north of Sydney around 1 September (Figure 10e). These catches were not part of the

structured surveys but part of commercial operations. Samples were measured as the two
vessels that had fished the same aggregation unloaded. The fish had been loaded without
sorting and were sorted as they were unloaded. A sample of each vessel's catch was
measured prior to sorting and unloading.

The skippers estimated catch rates at around 2 000-4 000 kg/h.
The largest size class of gemfish (>80 cm) comprised 46% of the samples, the lowest
proportion in catches from spawning aggregations. Mature, running ripe, small fish (40 - 60

cm) comprised the largest proportion (36%) of spawning catches observed.

A total of 224 female gemfish were measured (Figure 11e), principally ranging from 75 -
100 cm (6-12+). Their modal length was 90 cm (10+).

A total of 235 males were measured (Figure 12¢). The largest proportion (48%) of these fish
was 50 - 52 cm (3+). Relative to previous catches there was also strong representation (13%)
of 60 - 65 cm gemfish (4+). The 6-9+ (70 - 80 cm) which dominated males catches 8 July,
26 July and 18 August were poorly represented amongst the males (26%).
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13b). The males in the catch were mostly small (<60 cm), only 35% of the males were >60
cm.

1.5.3.2 Variation in Size Structure of Aggregations by Depth and Shot

Depth stratified sampling of gemfish aggregations only occurred on three occasions: 8 & 26
July, and 18 August. Figures 14 - 16 show the length frequency histograms for males and
females from the individual shots within each of these stratified samples. Constrained Mix
analyses have been performed for samples of approximately 100 individuals or more.

On the basis of these limited samples little depth related size structure could be discerned.
There is some trend towards smaller gemfish being more prevalent outside the main gemfish
depths of 190 - 210 fthm. The larger catches from the central depths were generally
relatively uniformly composed of larger fish, while small catches contained a broader range
of size classes.

The data from 18 August most clearly show this trend and also illustrate the diurnal
variability of the aggregations (Figure 15). On that day shots were repeated in the morning
and the afternoon in 205 and 210 fthm. The morning shots recorded small catches, including
<60 cm fish, while the afternoon recorded larger catches with few <60 cm fish.

Aggregations were never simultaneously sampled off different ports so nothing can be
concluded about variability between ports. However, the similarity of the length frequency
histograms and sex ratios collected on 8 July off Ulladulla and on 26 July off Wollongong
suggest that these were the same or at least similar bodies of gemfish.

1.6 Discussion

1.6.1 Size Structure in the 1993 Gemfish Run

The onset of the annual winter gemfish season off southern NSW is recognised by industry
as the increase of background levels of gemfish (as recognized by catch rates) in 180 - 220
fthm. At this time other winter species such as mirror dory also begin to be taken. The
increase in background levels of gemfish in early winter is observed in all ports south of
Sydney, but not necessarily with exactly the same timing.

In 1993, the size distribution of winter gemfish caught outside the main aggregations was
clearly bi-modal. The dominant mode was comprised of immature 40 - 60 cm fish (2 - 3+),
the lesser mode was principally of larger 75 - 90 cm fish (7 - 12+). In these catches most of

the older fish were mature but not in spawning condition, a few fish were incondition-and a
few spent fish were also observed.
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Figure 14.

Length frequency histograms for males and females for each shot during the stratified
survey off Ulladulla, 8 July, 1994. Where sample size approximate 100 or greater
component age classes have been described using a constrained Mix analysis.

Figure 15.

Length frequency histograms for males and females for each shot during the stratified
survey off Wollongong, 26 July, 1994. Where sample size approximate 100 or greater
component age classes have been described using a constrained Mix analysis.

Figure 16.

Length frequency histograms for males and females for each shot during the stratified
survey off Wollongong, 18 August, 1994. Where sample size approximate 100 or greater
component age classes have been described using a constrained Mix analysis.
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Figure 15 July 26 Wollongong
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Aggregations of gemfish were sampled during 1993 off Ulladulla (5 & 8 July), Wollongong
(26 July, 18 August) and north of Sydney (1 September). However, depth stratified samples
were only obtained on three occasions: 8 & 26 July, 18 August.

In the context of this study it could be asked what objective basis has been used for selecting
these surveys, rather than any others, as being representative of gemfish aggregations rather
than the background population? These dates and locations have been selected because it
was only on these surveys that catch rates exceeding 150 kg/h were achieved, and on each of
these surveys at least one survey shot recorded catch rates in excess of 1000 kg/h.

In general the size structure of aggregation samples was relatively stable over all the survey
shots, however this is not to negate the fact that shot by shot catch rates and size structure
varied greatly. Both the main modes observed in non-aggregation samples were also
observed in aggregation samples. In contrast to the background population of gemfish,
aggregation catches were principally (approx. 65%) comprised of large (>80 cm) gemfish.
Small (40 - 60 cm) and medium size (60 - 80 cm) gemfish were each approximately 20% of
the catches.

The consistently poor (approx. 20%) representation of the 60 - 80 cm gemlfish is noteworthy.
During the 1970s - 1980s these size classes dominated catches.

1.6.2  Temporal Variability in the 1993 Eastern Gemfish Run

The limited number of samples on actual aggregations restricts the ability of these results to
quantitatively describe structure of any type within the aggregations over time and space. On
the surface the results apparently indicate aggregate stability over time and space despite
evident variability between shots. But because of their restricted nature it must be expected
that a result suggesting no size trends will be easier to support with these data than a result
indicating systematic trends over time and space.

In 1993 the size composition of individual catches did not appear to vary smoothly around
some average composition or along depth gradients. Instead, variability seemed to be
stepwise or quantum in nature. Large size (>60 cm - principally >80 cm) gemfish either
dominated catches, or a background scatter of all size classes was present with small, mainly
male, gemfish (<60 cm) predominant.

This stepwise statistical property of variability in the size proportional data is difficult to
analyse quantitatively. The quantitative analysis of size structure in the gemfish fishery is
also complicated by the strongly bi-modal nature of the stock's size structure at the present

time. This prevents the comparison of simple mean sizes and the use of other simple
statistical tests based on the assumption of normal distributions. With so few visible trends,
exhaustive quantitative analysis was not considered warranted.

None of which is to say that there are no interesting features in the data.
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The most significant variation observed in the aggregation catches involved the size
structure and proportion of the male gemfish participating in aggregations (Fig. 13a-c).

The 5 July length frequency histograms show that a previously undetected group of large
female gemfish had moved onto the main Ulladulla trawl grounds. However, of the mature,
fully recruited size classes (>60 cm) males were only 13% (Fig. 13b), and just 22% of the
male gemfish measured were >60 cm (Fig. 13¢).

On 8 July the large >60 cm males were detected in increased amounts on the same trawl
grounds; comprising 23% of the >60 cm fish caught, and 71% of the males caught. These
larger males remained the dominant (69%) size groups of males on 26 July and 18 August
(81%). The proportion of males in the >60 cm catch peaked at 44% in the surveys of 18
August and, interestingly, these elevated proportions of mature males were also detected in
the background population of gemfish off Wollongong during most of August.

These data, showing that the proportion of mature males within the catch rose through until
18 August, suggest that mature female gemfish moved onto the trawl grounds before the
mature males in 1993.

By 1 September the proportion of >60 cm individuals in the male catch had declined to 35%.
As a proportion of the total >60 cm catch males fell to 16%. The ratio of >60 cm females to
<60 cm females also fell, suggesting that by 1 September mature gemfish of both sexes had
begun moving away from the aggregations by that time. This supposition is consistent with
the observation that most of the gemfish in that aggregation were almost fully spent, which
suggests that the spawning season had been virtually completed by that stage.

Male gemfish are smaller than females at any given age and because of this the mature male
population will on average be smaller than the female population. The observation that
female gemfish arrived on the trawl grounds before male gemfish implies that larger mature
gemfish arrive on the grounds before smaller mature. While this was observed to have only a
marginal influence on the aggregated size structure of the catch in 1993, this finding does
support the assertion of NSW industry that larger gemfish arrive on the NSW shelf earlier in
the spawning season than smaller gemfish.

Industry's claim of a first and second run of gemfish, with the first being larger fish and the
second more of a mixture of sizes, can undoubtedly be explained in terms of the larger
female gemfish arriving on the trawl grounds prior to the smaller males.

Variability in the size of spawning fish during the spawning season has been observed in a
number of other species, including Australian salmon (Lenanton et al. 1991), west coast
Tasmanian blue grenadier (T. Koslow, CSIRO. pers. comm.) and, perhaps most pertinently,
northern New Zealand gemfish (Langley et al. 1990).
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1.6.3 North-South Variability in Size

There was a clear north-south size structure in the background population of gemfish during
July and August 1993. Off Wollongong, in the north, >80 cm gemfish were numerically
most abundant (55%) and least abundant (<5%) off Eden - Bermagui, in the south. This
confirmed the observations of industry (Wri ght - Section 2, this report) and those of
Rowling (1990).

However, within these data there is too little spatial spread to make this comment with
regard to catches taken from spawning aggregations.

1.6.4  Variability in Size by Depth

Data gathered by this study with respect to depth variability are the most equivocable. Away
from spawning aggregations a trend with depth was sometimes visible. Small 2 - 3+ fish
were generally taken above the edge of the shelf (above 160 - 180 fthm), extending into
shallower water (towards 100 fthm) in reduced numbers. Outside of aggregations larger,
mature fish were generally taken below 180 fthm.

Little evidence of depth related size structure could be found during the runs of gemfish.
Fine scale temporal and spatial variability was observed but little coherent structure could be §
discerned from the data. Small gemfish tended to dominate in catches from depths not |
occupied by the main aggregation.

1.6.5  Targeted Fishing by Size

This project was established to examine claims that through their fishing pattern fishermen
could influence the size of gemfish being caught. These claims were stated so strongly in
some situations as to suggest that fishermen might virtually target specific sizes of fish.

The results of this study found little predictable size structure to the gemfish aggregations
and it seems certain that little targeting of specific size classes within these aggregations
could have occurred in 1993.

These results suggest that broad scale changes in fishing practice such as north-south or
shallow-deep effort shifts, or the concentration of catchin g into the beginning or end of the
season by management regime, should be expected to impact the size composition of overall
catches to some extent. Given the evidence of these surveys, however, any claims that
specific size classes of gemfish can be targeted with a specific shot are apparently well
overstated.

On the basis of these results, the overall size structure of the Eastern A ustralian gemfish
stock documented by FRI over recent years must be accepted as approximating the actual
size structure of the stock.

This being said, it is likely that if the size structure of the gemfish were more normal the size
trends described by industry may have been more visible. This project looked for trends in

25/7/94 . 43



the proportion of 60 - 80 cm fish relative to the abundance of >80 cm fish but concluded that
60 - 80 cm gemfish are generally in low abundance. Logically, the overall lack of 60 - 80 cm
gemfish will preclude trends involving this size class from being observed. In other words,
the trend could not be observed in 1993, even if it normally exists, because the size class
giving rise to the trend is at present so poorly represented in the stock.

1.6.6  Implications for the Existing Stock Assessment

While these results can be interpreted as providing support for industry's observations that
the size structure of the gemfish stock varies temporally and spatially, it remains evident
from these results that these affects have not obscured the broader population trends in the
gemfish stock.

In this respect, it should be noted that while not identical the histograms prepared as a part
of this study are similar to those prepared by Kevin Rowling of FRI in 1993, using market
measuring data.

These histograms are uncharacteristically bi-modal in relation to historic catches from this
winter fishery. The most prominent modes occur around 50 cm and 80 c¢m. The 60 - 80 cm
size class, which dominated catches through all but the most recent years, was poorly
represented in all survey catches. While the ratio of the different size classes varied
considerably between shots, even the survey catches with the highest proportions of these
"missing" medium size fish had primary modes at either 50 cm or 80 cm. It is probable that
some commercial by-catches had primary modes in the 60 - 80 cm size range, however the
failure of the survey to detect this size structure indicates that while schools of this size class
may eXist they a few in number compared to other size classes.

From this size structure it is clear that levels of recruitment have varied considerably through
the history of the fishery. Recruitment variability is evident both in the relative lack of 60 -
80 cm gemlfish, in comparison to previous years, and the large numbers of 50 - 60 cm
gemfish recorded in survey catches. The length frequency histograms of survey catches are
consistent with the view that recruitment of eastern gemfish was poor between 1987 and
1989.

On the positive side, 2 - 3 year-old gemfish are now strongly represented in catches,
suggesting that recruitment may have returned to more normal levels.
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attempt to contrive a sample that would be in some way quantifiably "representative", since
the main aim of the exercise was simply to report the views of a range of fishers. In
addition to the interviews I also had many more less formal encounters with fishers in the
coops and on the various fishing wharfs of the New South Wales southern coast.

No claims are made for this report to be a rigorous treatment of the social aspects of the
fishery, which would have taken a much more directed research effort. However, this less
formal approach has the capacity to give voice to a range of points of view about the state of
the fishery, and some of these are reported below. In terms of style of presentation, I have
made extensive use of direct quotes from the tape-recorded interviews, or from my notes
taken at the time. My purpose is to try to allow the fishers to have as much of their own
"voice" as is possible. I usually quote verbatim, although I have made some alterations to
make the quotations more readable. Where words are added I have included them in square
brackets.

2.2 History of the Gemfish Fishery

Since demersal trawling began in 1915, gemfish (Rexea solandri, Gemphilidae) have been
caught off south eastern Australia.! Present day fishers remember catching gemfish as a by-
catch in the 1940s. However, it was not until Tony Musumeci of Wollongong, who together
with his brother Vince, began exploring the slope of the continental shelf in 1967 that the
modern gemfish fishery was established:

We were told, by an old man who used to work with steam trawlers in the fifties, that
along the shelf there's a lot of clear ground. We took his advice and went there. In about
100 fathoms we started off, working off Sydney. We caught mixed species fish, like
sting ray, haddock, redfish and dog shark.

We worked damned hard and got good money for our catches in the deep water. As you
know, wherever the fishermen see money they stick with it. So we started exploring a
little further out, and little bit further south, until we started hitting more flathead, more
redfish and more dog shark. An now and again we went to 140-150 fathoms and we'd
start catching gemfish. Not many, maybe two or three boxes, and they were big
mongrels. That was in early June.

Then I said to my father and my brother, "you know it's good to try off Wollongong".

1 K.R. Rowling, 1990. Changes in the Stock Composition and Abundance of Spawning Gem{ish
Rexea solandri (Cuvier), Gempylidae, in South-eastern Australian Waters, Aust. J. Mar.
Freshwater Res. 41, pp 145-63.
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The fishery began in earnest almost straight away, with eight boats fishing for gemfish in the
first year after the trawlable resource was discovered. Through the late 1960s the fishery
remained centred on grounds off Sydney and Wollongong. Fishermen report that in the
1970s they were able to trawl shot after shot in the same location and there were still plenty
of fish. More southerly waters began to be fished when fishermen perceived that the
gemfish were entering trawlable waters earlier in the south. In the 1970s Ulladulla became a
prominent port in the gemfish fishery, and many boats worked from their further south and
followed the gemfish up the coast.

A Sydney fisherman:

We were among the first [Sydney] boats to go out over a hundred fathoms, mainly
because the catches were diminishing. We marketed [the gemfish] as hake because we
didn't know what they were.

Actually in those years the gemfish used to find us. We didn't go looking for them. We
were just out there and we were towing in depths of about 140-150 fathoms. And then
they'd come in and one day you'd be catching flathead and red fish and the next day you'd
be catching those buggers.

A Bermagui fisherman:

We got our first boat in 1972 and in about 1977 we started catching gemfish. We were
Just seine trawling and tuna fishing before that. Then we converted our boats to board
trawling.

The first gemfish were caught at Woollongong and Sydney. We lived in Ulladulla at the
time and sort of picked up from there. [Then we started working south and] we used to
go right down to as far as Eden.

Until the middle 1970s, fishermen say there was little market for gemfish. In 1972, an

Ulladulla fisherman remembers getting about nine cents per kilo headed and gutted. He also
remembers that the labour involved in heading and gutting:

We started catching gemfish in 1972, We used to catch them by the hundreds of boxes.
And we used to gut every single one of them.

I remember one day down off "the Howe" we got 600 boxes. Twenty ton. We gutted the

fish from one o'clock in the afternoon until one o'clock in the morning. There was five of
us. Then at one o'clock in the moming we went in and took it off. Unloaded.

We got nine cents a kilo. It wasn't much but because the quantity was there you could
make something for it.
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Then after year or two we complained to the processor that we could not supply as much
as he wanted unless he would take the whole fish, because there was too much work
involved for us to gut it. Finally we started to take the whole fish and he used to fillet it
himself. And as time went on the price it comes up. The market opened up. The fish
were going well on the local market and also overseas.

It is not a well kept secret that much of the fish destined for the domestic market in earlier
years went "on the black", unreported and undetected. Fishers made a variety of comments
on the so-called "black market" for gemfish. Some accounts put the total percentage of
black market sales as high as 75%, although we have no way of verifying this. Some
fishermen remarked to us that they remembered particular incidents where up to 70 tonnes
of gemfish would be loaded into semi-trailers destined for the fish and chips trade in Sydney
and elsewhere. These estimates seemed to be given credence by others who made
comments such as:

Ten or fifteen years ago you couldn't count the number of semi-trailers that went out of
here to the black market. |

It would be very difficult to estimate the amount of gemfish that has been caught but has not
been shown in official ledgers. However, it is likely that the figure has been substantial in
past years. Given the implications for attracting interest from the Taxation Office, it is
unlikely that fishermen would be willing to cooperate in any detailed accounting of this
practice.

2.3 Fishers' Models of Gemfish Behaviour

2.3.1  There are Three "Runs" of Gemfish

Although the fishermen hold a range of points of view about the behaviour of the spawning
aggregations of gemfish, there is what amounts to a dominant paradigm of fishermen's
perceptions of gemfish behaviour. Most fishermen believe that the gemfish "run" occurs in
three phases. At the start of the season, aggregations of gemfish, which are dominated by
large females, appear on the NSW shelf. Caught with the females are a significant number
of small gemfish (ie 50-60 cm). Following this "first-run”, there is a noticeable drop off in
the catches, and then a smaller "second-run" occurs. During this second-run, the fish are
more "mixed", in that a greater percentage are in the mid-range of about 60-80 cm, and
there are smaller numbers of the big females and small fish in the catch.

The results of the Gemfish Research Program indicate that these observations by fishermen
are accurate. Significant catches of the 60-80 cm gemfish were taken, at approximately the
correct time of the season. Nevertheless, there are fishermen who believe that the size of the
second-run has been significantly diminished in recent years.
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A Sydney fisherman:

In those days there were two distinct [runs]. We used to get the bigger fish, like we still
do, in the earlier run. And they used to last possibly 8-10 weeks and then they would
disappear and the smaller run of fish would come along. And they would probably last
for anything up to a month in pretty good quantities. Roughly 5-6 ton, 7 ton a day.

And that was the way the season progressed for a number of years until the boats from
further down the coast also started participating in the fishery and as more and more boats
participated, most of that smaller [second-run] fish wasn't making it up the coast until one
year they just didn't come at all.

[You would get] smaller, box-length? fish in the second-run. They just stopped coming
up the coast and you were only just picking them up in very small numbers.

That would have been probably the late 70s, early 80s to become noticeable. And
virtually all the way through the 80s there was very little of these small fish that ever
made it. That was only at the first, say 1974-1977-78, that we were catching those
smaller fish. Since then they've stopped. And after that we were just mainly targeting the
main bulk of the big fish coming up the coast. Nobody sort of worried about where the
little fish stopped. In those years when they weren't arriving in Sydney, they were still
catching them in significant numbers down along the south coast.

Actually in the last four years, if it hadn't been for the main big fish coming through, then
there's been very little fish bar one year, which I think was three years ago. There was a
month worth of fishing down around the Everard canyon. They sort of hung there for
four or five weeks and then disappeared. But those fish were still running ripe, which we
thought was quite strange for them to be running ripe and heading in a southerly
direction. We thought they must have been lost. It was just an unusual once off.

Following the second-run is a "return-run" in which the fish that have already spawned are
caught heading south. There is no clear view of the size structure of the return run fish.
Some fishermen say that the return-run fish appear to them to be in less healthy condition
and that their taste is poor in comparison with fish that have not yet spawned.

2.3.2 Where Do the Gemfish Come From?
Most fishermen believe that the fish come from the south and move northwards along the
coast throughout the season, in the three phase pattern described above. This is evidenced,

fishermen say, by the fact that the patterns of movement are relatively predictable, and also

2 The "box length" fish are fish that are between 60-80 cm. They fit within the standard plastic
fish box without their nose and tail needing to bend. During the research, fishermen realised that
we were very interested in locating "box-length" fish because these were the fish that were

missing from the previous length-frequency studies.
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that the fish are swimming in a northerly direction when caught. Fishermen say that they
know the fish are swimming towards the north because they can only catch them by
trawling towards the south3, and the general movement of the fish is from south to north.

A Bermagui fisherman:

We had the impression that the fish were coming from the south, and for the first couple
of years, it seemed that we were catching them down there first. And we used to follow
them, more or less, up the coast. But whether they do come from the south or from out
wide4, I wouldn't have a clue.

And I'm still not sure where they come from. Going on past years, there have been times
where we used to think in those lines, until one particular season it happened that they
were caught here in Ulladulla and no fish caught at Eden! So once that happened
everybody sort of lost track a bit, you know. It would have had to have been round about
1980, 1982.

I do remember that one year we caught a lot of fish and then the next year it was pretty
quiet, but then the year after it was good again. So I won't say the fishery still is as good
as it was, but then we still don't know where the fish come from. If we knew for sure
where the fish came from, then we could say, well that's that.

2.3.3  The New Zealand Theory

Many fishermen believe that the gemfish are part of a trans-Tasman stock, although they are
not clear about how they think the New Zealand and Australian populations are linked. The
evidence for this model is less based on fishermen's empirical observations than their
theoretical notions that the gemfish are part of larger stock that includes the New Zealand
gemfish. The fishermen also point out that gemfish are often caught at the sea mounts in
approximately the same depths as they are caught on the shelf, and that the fish are quite
obviously pelagic in their appearance as opposed to demersal. The fishermen consider that
these features point to fish which are highly mobile and which spend much of their lives in
the mid-depths of the Tasman Sea.

The notion that the NSW gemfish are part of a trans-Tasman stock which includes New
Zealand, was the most popular and strongly held view about where the gemfish go when
they are not in the spawning ‘aggregation. Many fishermen appeared to be quite convinced
that the New Zealand and the Australian gemfish were parts of the same unit stock. This

3 The "return run" fish are best caught by trawling towards the north, since they are assumed to be
travelling south.
4 The term "out wide" is vemacular and refers to the waters to the east of the continental shelf.

Fishing "wide", means fishing to the seaward.
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theory gave heart to many fishermen who argued that limiting the catch in Australia was
pointless so long as the New Zealanders were catching larger amounts.

The strength with which the New Zealand theory was held by many fishermen was probably
a reflection of the fact that it offered them a small hope in an otherwise depressing outlook
for the immediate future of the gemfishery. Nonetheless, there is some evidence that the
notion of the two populations being linked can not be written off and this gives some
credence to the fishermen's theories.>

234  The Moons

The trawler fishers believe that the lunar cycle has a significant effect on their gemfish
catch. Some consider that the best fishing is just on the full moon, while others say that
their catches build with the waxing moon, peak just before the full moon, and drop away
quite rapidly on the waning moon. Thus the timing of the gemfish spawning run is seen to
be closely related to the lunar phase.

In late July, 1993, when fishermen were anticipating the second run of gemfish, and there
were only sporadic reports of catches of fish which matched the size structure that was
expected in this run, Dr Prince suggested that a possible explanation for the weak catches
could be that 1993 was a year in which there were 13 moons, as the calendar adjusts to the
lunar cycle. The fishers were generally quick to recognize this as a useful explanation,
given their understanding, based on empirical evidence, that the lunar cycle has a direct
effect upon their catches.

A Bermagui fisherman:

I think the moon has got something to do with the gemfish. I think the moon has got
something to do with all fisheries.

One day we caught no gemfish at all. And that was the day before the full moon. There
was another fisherman with me and he said, "I was there yesterday and didn't see a sign
of the gemfish, just a few grenadier". I went down to the same place the day of the full
moon which was the very next day. We said, "well we're down here now, we may as
well try, we didn't come all this way for nothing". And the gemfish were there!

5 See, Adam Langley, Bruce Hartill and Cameron Walsh 1993 Summary of the Northern Gemfish
(SKII) Trawl Fishery 1989-92. MAF Fisheries , Northern Region, Aukland, and John R. Paxton
and Donald J. Colgan 1993, Biochemical Genetics and Stock Assessment of Common Gemfish
and Ocean Perch - Final Report, FRDC Project 91/35, Australian Museum, Sydney.
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2.3.5  Gemfish are Affected by Eddies, Currents and Changes in Water
Temperature

" Many fishermen believe that water temperature and current have significant effects upon the
movement of gemfish. Where the southward flowing warm current eddies to create a barrier
of warm water, fishermen say that the northward migrating fish will bank up against the
warm water and wait for it to shift before continuing. This notion fits with the fishermen's
observations that fishing is most productive where cold water meets warm water.

An Ulladulla fisher:

See, on the shelf the winter months are the best because in the winter months the tide is
slack and you get the dirty water, you know. You get the dirty water and you get the feed
and the fish come around. During the summer months we get these hot water, currents
running down from north to south, right. It clears the waters up.

Every time we have a really strong, hard current running down, the water turns really
blue. There's nothing in it. Because it's hot, there's no feed. The feed goes away or the
current takes the food away from it. There's nothing, it is dead water. That's why during

the summer time we [don't go to] the shelf, because we catch nothing.

Down there at Eden in the south they've got better catching rates than the fishermen on
the east coast. And I believe that's [because they are less affected by the warm current on
the east coast].

A former Ulladulla fisher:

This fisher explained the large eddies encountered between Ulladulla and Wollongong. He
drew a sketch map to help explain himself (Figure 17).

We've had big years off Ulladulla, Bonanza years. Let me draw you a crude map....
We've had these big eddies, big currents, in here and screaming out to sea, really hard. It
creates a fence, a barrier. And all this fish that is travelling north gets as far as the top of
this canyon and stops. It stops there for two weeks.... And the Ulladulla boats have had

big seasons. As soon as that current shifts -- the fish go through like a rocket.

Now the same situation applies down here... at Gabo Island. You have trawl grounds

here and here, [on either side of a substantial canyon] and you have the same effect
coming through here. It seems to be [that the eddying is a consequence of] these
headlands jutting out has some impact on the current moving around. It creates a barrier
for the Gabo Is. ground. And that current will [also] trap the fish before they move north.
But [the Gabo Island] current doesn't get as strong as the [Ulladulla] current. [The
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current north of Ulladulla)] gets very strong and I have seen the fish locked up there for up
to two weeks. And [as a result of the current preventing the gemfish from moving
northwards] Ulladulla has had a massive year on gemfish. Big years.

[And the size of those fish would be] mixed. But you would get the big ones, and some
maybe a little bit bigger than the "box" size, but they would be in it as well, I would
think.

2.3.6 Westerly Winds

A feature of the 1993 gemfish season was the relative lack of westerly, offshore, winds.
These winds are, almost universally, associated with good gemfish catches. Indeed some of
the large new trawlers have been purpose-built to handle gale-force winds. One of the more
famous of the gemfish trawlers was the "Bonanza," a large boat which fished, out of
Ulladulla, on days when all the other boats stayed in harbour. The Bonanza is said to have
lived up to its name by catching huge amounts of gemfish during these westerly gales.

A former Ulladulla fisher:

In the westerly gales off Ulladulla, [the harbour's best fishers] would still work. The

Bonanza would still work. All the little wooden boats would be home. The fish are still
moving through though; they don't stop; the fish still come through. And this is how they
caught all this fish. With the westerly gales off Ulladulla, some of them would still work.
The Bonanza used to always work. Wouldn't matter 40 knots, 50 knots, he'd be out there.

I know that one year we had fourteen or fifteen days of absolute gales, right in the middle
of the run, [between Eden and] Wollongong. And there was not a boat out there other
than [our boat] and we were working 40 and 50 knots off Sydney, in westerly gales -- you
don't get a big sea, but you get a lot of wind ... and we had some big shots of fish.

An Ulladulla fisher, on the 3 August 1993:

This season has been very strange. The Westerly winds have not come and the current
has not arrived.

2.3.7 Concentrations of Gemfish are Found in the "Canyons"

The coastal shelf is made up of trawlable and non-trawlable "ground.” Between the areas of
trawlable ground are "canyons" and other features which make trawling more difficult.
Although some boats are able to use "bobbin" gear®, which allows trawling over more

rugged terrain, there are particular areas that are inaccessible to trawlers and which are
highly productive of gemfish caught by line fishermen. The gemfish are caught in depths

6 The use of bobbin gear is strongly criticised by some fishers because it is thought to damage the
bottom.
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ranging from 120 - 300 fathoms.

According to the trawler fishers, the spawning gemfish tend to concentrate in these areas of
high relief.

A retired Bermagui trawler fisherman:

One year [ was drop lining and I dropped line in the canyon. Now that canyon was full of
fish! It was full of gemfish. I was catching blue eye, of course, because I was targeting
them. ButI was catching heaps of gemfish. [My brothers, who were working on
trawlers, were] towing for eight miles [on the clear ground] from one canyon to the next,
and for about a week there, they weren't catching nothing. I was saying to my brothers,
"You'll kill them today" and they were towing right down next to me, within half a mile
and they were catching none. And in the canyons it was full! And that went on for about
a week and then all of a sudden [the gemfish] left the canyon and they went onto the clear
a bit.

An Ulladulla fisherman:

The main bulk [of gemfish is nearly always found] near the bad bottom. Near canyons
and stuff like that, where not everybody can get in. Where you not disturb them. Why is
the fish there? Because they are trying to get away from the activity of the fishermen.

They not disturbed. I mean they can lie there, they can spawn eggs. You go in the
ground where 5-6 board trawlers fishing all up and down, the amount of fish, the catch
rates are going down almost zero. Y ou go someplace where not many trawlers go,
working that ground, right, and you probably get a catch. Many species. Same as the
gemfish.

Any animal or fish, they got understanding in their own language. They're not stupid!
Because, you see, in the canyon, we can't get in the canyon. And the boat that shoots the
nearest to the canyon, it always catch more fish than anybody if they shoot them in the
good bottom, always.

2.3.8 Line Fishers Work the Canyons

The line fishermen complain that they are unable to fish in favourite places near these
canyons during the gemfish spawning season without catching large quantities of gemfish,
of which they may presently take a by-catch of only 50kg. They complain that the gemfish

are so numerous that it is impossible to catch the species they are targeting because of the
gemfish take hooks so readily.

As a group of "concerned fishermen" from Kiama wrote in August 1993:

As schools [of gemfish] move north the abundance of Gemfish on these grounds is so
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great they prevent the catching of Blue-eye Cod and Shark and as a consiquence(sic) of
their varaciousness (sic) Gemfish have frightened other species off the grounds. The
present by-catch limit makes it impossible for drop-line fishermen from this area to earn a
decent wage in the months May to August.

The line fishers also note that they are able to catch gemfish year round, in an area they refer
to as "the Hill", a large rise in the seabed off Kiama. They also report a pattern of catching
size classes that differs significantly from that reported by the trawlers. The line fishermen
apparently find that during the spawning runs the small to medium fish appear first,
followed by the very large fish. There is a lull of about one week between the main run and
the return run, but in the return run, no small fish are reported.

The fishers describe gemfish movement at the Hill as coming "in bunches". At certain times
there are bunches of gemfish which they recognise as being part of the larger "runs." They
report August as being a "pretty dead" month for gemfish, meaning that the gemfish runs
seem to taper off, before the return run begins in September.

2.3.9  Staying in Touch

Another important feature of fishing strategy is remaining in touch with the day-to-day
knowledge of the location of gemfish. The fish are not evenly distributed and knowledge of
where the fish are is vital information. Each fisherman guards his information as closely as
possible, but it is easy for a colleague, who is able to use his own local knowledge and
experience, to decipher the various codified behaviours that indicate the location of a good
catch.

The fishermen consider that knowledge of where the fish are is a critical factor in their
capacity to catch. In normal seasons this knowledge is maintained by active fishing and
information gleaned from observations made of other boats. According to the fishermen,
the information gained from observations of other boats is nearly as important as the
information gained directly from fishing experience. In the seasons since the introduction of
the quota system, the information on the location of fish throughout the season has been
missed altogether, or skewed because the boats are not in constant touch with the fish
migrations.

2.3.10 Gemfish Follow the "Feed Line" Vertically
Fishermen believe the gemfish follow the layer of feed, composed of jack mackerel and
other marine organisms, from mid-water to the bottom. The gemfish are thought to be

principally a pelagic species and are not catchable in mid-water with the bottom-trawling

gear that is used. Therefore, the position of the feed layer has a significant effect on whether
the gemfish are catchable.

An Eden fisher:

You'll sit out there and you'll watch the feed line. And here is your [feed line] up here,
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twenty-five fathoms off the bottom. And just on seven o'clock, daylight, you'll see it
starting to descend. We know that gemfish are semi-pelagic. They're only on the bottom
when they're feeding and [they get] full, and then they come on back up to the top. [And

here's proof}.

We're catching fish off here... fourteen miles south of Gabo for three days, and there's
hardly a fish seen off Eden, none off Bermagui, and then on the fourth day they show up
off Bermagui. They've travelled all that way, they've travelled all night and all day, in
this column here [thirty-five fathoms off the bottom]. They don't always come down.
We have seen them come down so far [in the water column] and then stop.

2.3.11 Gemfish Have Become Smarter
A variation on the theme of gemfish moving into uncatchable portions of the water column,
is a persistent belief among some fishermen, that the poor gemfish catches of recent years
can be partly attributed to an increase in the gemfish's capacity to avoid capture. The
gemfish are found on the bottom at dawn and this is when they are most vulnerable to the
trawl. Soon after, the fish rise in the water column and remain off the bottom, out of reach
of the trawl. Some of the fishermen say that they can see this movement on their sounders,
and consider that the fish have learned to avoid the net.

A Wollongong fisher:
I don't care what people say. Other people think the fish is stupid. But we believe they
have brains, because we build the nets and we know if we don't build the right nets, we

can't catch the right fish. So they must be smart enough to get away from the net.

They learn. They start getting bashed by us down at Eden, and [by the time they get up
here] they've got to have learned not to go in the same pattern.

When they start telling us that we were killing the gemfish, we probably was catching a
little less [than before], but not because the gemfish were less. I'm nearly 100% sure, as a
fisherman, it is because fish are getting wiser. And one day this will come out. One day.

One day when the mid-water comes in, this will be known. There will be fish, plenty
gemfish then from the mid-waters.

2.3.12 Nets and SKkill
In several of the interviews, it became clear that knowledgeable fishers considered that
fishing skill counted for a great deal in terms of the amount of fish that was caught. Indeed,

some felt that a very small number of the total fishermen on the coast, caught a very
significant proportion of the total catch. Some [ishers felt that the loss of some of the
important fishing personalities was sufficient to make a significant contribution to skewing
the gemfish research results because [ishing skills, especially the capacity to work a large
gemfish net in inclement conditions, contributed greatly to the overall catch.
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The fishing skills that appeared to be most valued were those of getting the right
combination of net and boat, and being able to effectively fish a very large net for gemfish,
especially in strong westerly winds, as evidenced by the success of the "Bonanza"
mentioned above.

An Eden fisher:

[We fishermen are very cynical of the "scientific" surveys carried out by fisheries
research vessels, because] we know that certain nets will catch certain species better than
other nets. We know that certain change of technology will be quite destructive of certain
species.

In each port, gemfish was not an easy fish to catch in big abundance. It took a special
net; it took precise setting of the doors; it took greater skill than a lot of people give it
credit for. I can name you the three or four people that took 60-70% of the total landings
in Ulladulla.... [These people} caught more than the rest of the fleet put together.

Gemfish nets are considerably larger than more standard trawl nets, and good fishers
continually experimented with differing shapes and sizes. The nets have a much wider
mouth, the wings are much longer, and in general they are made as big as the boat that will
tow them can manage.

A former Sydney fisher:

It's specifically one design of net, for the gemfish. It's a different style of net. It's a
longer, flatter, bigger opening. But it is capable of holding big lots of fish and being
towed along for long periods of time. Whereas the shorter, higher nets tend to distort and
-they lose their efficiency as soon as you start putting a few ton of weight into the net.
What happens is, the more weight you put on the cod end, the more weight is transmitted
down the seam to the net, which tends to make the net collapse.

An Italian fisher from Wollongong commented to me that his father had brought valuable
skills in net making from Italy, and stressed the importance of continually developing more
efficient nets. These skills appear to be held by individuals or within families.

A Bermagui fisher:

Y ou know the old blokes .... that used to catch a thousand boxes of fish [in a shot]; these

blokes have been doing it for 30 years. They were making their own nets for 30 years,
they learned how to make them, how to make things work. I've only been making myself
for ten years. I can make good nets. But when [ started making, I often made a net that
would hold 200-300 [boxes] but not 1,000. I haven't made a net yet that would hold a
1,000 [boxes].
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[The nets we were towing for gemfish] they are a speciality net, twice as long as what we
are towing at the moment, and we are towing big nets. Now they are talking 60 fathoms,
70 fathoms nets. Now to put it on, I'd have to take both nets off the drum to fit one net
on, where I've got two nets on the drum. They are just enormous! The whole net would
be, from one end of it to the other, would be longer than the wharf and that's 50 fathoms.

An Ulladulla fisher, who is recognised as particularly skilful:

[A gemfish net is different from other nets, it is] much deeper, bigger, long wings. I have
found that the deeper you go the bigger nets you got to have. Because the water is very
dense at that depth and it would bounce up all the time. [The net weighs less down
there.]

We always fished deeper [than others], so we had a much bigger net. Bigger in the
mouth and long wings. Twice the size of the normal net we use.

You have to tow at the right speed, because I have been in that depth, you towing too
hard and too fast, you might lift him off the bottom or you might close him up. Because
you make the boards come together and you get less spread.

I have found that my best speed, with a tide behind, for gemfish was 2.2 knots; that was
the best speed. Because we saw by experience if you were towing at 3 knots you come
more around but you use more fuel. Because if you tow at 3 knots for 3 hours that's 9
miles. If I towed at 2 knots, 3 hours is 6 miles but I still catch even more fish.

Fifteen hundred boxes [is the biggest single shot 've made].

2.4 Fishers Think the Sampling Strategies Have Skewed the
Research Results

Fishers have been very distrustful of the length-frequency data, collected by the New South
Wales Department of Fisheries, upon which the gloomy recruitment prognosis has been

based. It would be easy to write this distrust off as the fishers merely trying to protect their
short term interests. However, they point to a number of potentially salient features which
appear, to them at least, to make a common-sense case that the much of the data is skewed.

24.1 Early Catches were Graded

Some fishers make that case that the early catches were "graded," that is, that the fish were
sorted by size at sea and that different sizes went to different markets, depending on
perceived advantage in pricing arrangements. The result, claim the fishers, is that the fish
sampled at the Sydney markets, was not representative of the fish that was caught.
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An Eden fisherman:

When [New South Wales Fisheries] originally did their data ... the very initial basis of it
was taken from sampling at the Sydney Fish Markets. And yet, in those days, and this
was years ago, the majority of the fish was going to processors such as "Poulos"7. Now
Poulos would not take juvenile or small gemfish. And we used to "grade" the fish in those
days. The small stuff went to the market, or Melbourne, and only selected sizes went to
Poulos Processing.

So the initial data gathered was flawed seriously. [They] then started to take samples
from other areas, but they rarely, if ever did, go to Poulos Brothers... who was a major
purchaser of gemfish.

And it was things like that, that got fishermen offside from the very onset. And they
haven't forgotten. And because they see them getting the information from the wrong
area, they take everything with a great degree of scepticism. Worse, they just don't
believe [it].

The fishermen know that the fish [behave, and interact with the environment, in certain
ways -- such as being held up on the coast by the warm currents, or by swimming lengthy
distances during times when the fishermen are unable to catch because of weather].

So what we are saying to you people is that the mechanism that they used to get the stock
assessment is flawed because they weren't able to geta mixed cross-examination [ie an
adequately unbiased sample]. And the whole sequence of events has just compounded
the problem and made it worse. But as [ say... we're only fishermen [and we're not taken
very seriously].

2.42  Quota System Promoted Grading

Many fishermen believe that the manner in which quotas on gemfish have been
implemented has been partly responsible for the results obtained from the gemfish research.
These fishermen point out that the initial introduction of quota management in gemfish was
a global "first in best dressed” system in 1988. In that year, one fisherman alone took
approximately 1,000 tonnes of the 3,500 tonne total catch.® He was able to do this, say the
other fishermen, because he was based at Lakes Entrance, a southerly port, and was able to
catch big numbers of the "first run" fish which first appear in southern waters. Fishermen
believe that the data based on these large catches of first run fish skewed the results of the
data collected by the New South Wales Department of Fisheries, because the data were

obtained from the point-of-sale at the Sydney Fish Markets, and were assumed to be
representative of a typical cross-section of the fishery. According to the fishermen, virtually

7 Poulos Brothers, Pty. Ltd.

8 The TAC of gemfish was 3,000 tonnes but there was an estimated overcatch of about 500 tonnes.
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all of the 1988 quota was taken from the first run thereby skewing the length-frequency
sample in favour of large female fish.

In 1989, the gemfish were managed by individual transferable quotas (ITQs) with a total
allowable catch (TAC) reduced to 1,750 tonnes. The total catch did not reach the TAC.
The management authorities point to this fact as an indication that the gemfish stocks were
in such poor condition that it was not possible to catch up to the TAC. Many fishermen
claim that the apparently poor catches were the result of fishermen not reporting their catch,
due partly to their cynicism about the effectiveness of the management system.

The TACs for gemfish were further reduced in the ensuing years, reaching zero in 1993.
The fishermen claim that throughout this period, they were targeting the large first run fish,
and that they "graded" the fish by discarding all but the biggest fish, for which they received
the premium price.

A great deal of cynicism and distrust of the management system developed throughout the
five years of quota control in the gemfish fishery. A significant portion of this distrust
stemmed from the fishermen's belief that the management structure was generating a "self-
fulfilling prophesy." The fishermen's experience told them there were plenty of gemfish, but
they thought that the strictures on their capacity to catch, combined with the particular
methodology used by the scientists for sampling, resulted in population estimates which
verified the dismal forecast that the scientists were promulgating.

The distrust of management's prognosis for the gemfish fishery was most strongly held by
those who were most critical of the whole quota management system. These fishermen
claimed to have been dispossessed of their rights to catch appropriate amounts of other
species by the ITQ management regime, resulting in over-dependence upon gemfish in their
quota species mix.

2.5 Fishers' Critiques of the Quota System

The severe restriction of the gemfish fishery since 1988 has coincided roughly with the
implementation of the ITQ management system. Those fishermen who have been most
affected by the reduction in available gemfish quota have, generally speaking, also been
those who are most adversely affected by the introduction of ITQs on other shelf species.

In the late 1980s a system in which "boat units" were allocated, based on the size and power

of the vessel, was implemented. These units were transferable and it was hoped- that
reduction in capitalisation and effort in the fishery could be achieved by f orfeiting units
when boats and engines were upgraded or sold. This plan did not work. There were about
23,900 units in the fishery in 1987, which was reduced only to 22,439 units by the end of
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1991.9 Many of the fishermen suggest that the reason for the failure of units-based
management was the widespread rorting of the unit system that was thou ght to have taken
place. They point to at least one incident where an administrator was convicted of having
falsely created units for personal benefit.

In April 1990, the Minister for Primary Industry and Energy, Mr Kerin, announced that
ITQs would be introduced. A Quota Implementation Team (QIT) began researching the
best arrangements for implementing the new ITQ arrangements.

It is not my intention to offer a detailed critique of the implementation of the ITQ system.
This has been done by the AFMA Review Committee, which was charged with examining
the bases upon which the management arrangements by ITQ and TAC were implemented.
However, it became clear during the course of the research that many fishermen were
thoroughly dissatisfied with the manner in which the management arrangements had been
established. The following is an account of some of the fishers' concerns.

2.5.1  The 80/20 Split

When the fishery for orange roughy developed in earnest in the mid 1980s a significant
market for boat units in the SET Fishery was created, and the capital values for units rose
accordingly. During this time, the gemfish fishery was flourishing and there was little
incentive for NSW boats to venture into fisheries taking place more widely afield. This was
especially so for boats operating between Sydney and Bermagui and many of these
fishermen sold units into the orange roughy sector thinking they had made a legitimate
windfall.

In 1990 it was clear that the Government intended to introduce the ITQ based management
scheme and set up the QIT. The QIT endeavoured to speak to virtually every fisher who
would be affected by the new ITQ management scheme. The impression that many fishers
were apparently left with, following these discussions, was that quota would be allocated on
a basis that gave a significant weighting to the number of units that a boat had apportioned
to it, but that a boat's historical catch record would also be an important factor.

From the fishermen's point of view, these impressions were reinforced by the various
statements by politicians and administrators which attempted to reassure fishermen that their
interests, especially in relation to their investments in boat units, would be looked after. For
example John Kerrin, in a Media Release issued on 31 July 1990, stated that "catch history
and investment are two important elements to be taken into account when determining the
amount of quota each participant will receive".

Many of the fishermen interviewed were of the impression that the ratio of history to boat
unit that would be granted in the final outcome of the QIT's work would be about 50/50. It

9 AFMA, Review of the South East Fisheries Management Plan April 1992.
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came as a shock that the eventual determination was ITQ based on only 20% unit value and
80% history. The units that had been sold into the orange roughy and other fisheries carried
with them much of the catch history because the history was attached to the units. The
fishermen had not seen that selling their units would have such an effect.

A Bateman's Bay fisherman:

We weren't happy really with any form of control but we said, "Okay, it's necessary,
we're going to go along with it." And units were the way that the fishing industry
adjusted. When orange roughy came on, a lot of boats sold their right to fish the units
and New South Wales had some huge reduction in units and I think it is something like
60 percent. Now with those units went our history and this is why we [fishermen in the
northern ports] have all our table fish sold further south.

There was no talk in those days that when someone bought units to go into an orange
roughie industry, that they were automatically getting the history. Because history was
[a] person's superannuation.

A Wollongong fisherman:

If people from New South Wales knew that by selling the units they [were also] selling
the history, they wouldn't have sold it. They sold units [and they didn't understand that
they were also] selling the history. If they had known that they wouldn't have done it.

From units went the history. They took half of the industry. Because half of the New
South Wales units [went] there, to build the boats for the roughy.

2.5.2  The Criteria Period

The qualifying period for the determination of historical catch levels used in determining the
ITQs was the years 1984 through 1989, with the provision that the worst year of the six, for
any species, was not counted. Many fishers complained that these years were not typical
and did not accurately reflect their historical fishing patterns. In particular, fishers in the
northern ports considered that during these years there was a heavy reliance upon gemfish,
which did not reflect their more longstanding interests in exploiting the full range of species
available.

Some fishers argued that because of the emphasis on gemfish during the criteria period, the
northerly ported boats now tend to have significant quotas for species that are caught in

close association with gemfish, such as mirror dory. This results, they say, ina situation
where boats are forced to fish for species (especially mirror dory) which necessarily result in
high incidental catches of spawning gemfish. They consider that this works against the
efforts to conserve what remains of the gemfish spawning stock, and creates a situation
which exacerbates the need to dump gemfish that are caught beyond the allowable by-catch
limits.
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A Batemans Bay fisherman:

The criteria period was worked during a period of time where fishermen were allowed to
catch gemfish for most of that period, so their historical catches of things like mirror
dory, or ling or royal red prawns or ocean perch or whatever, was developed during a
period when they were fishing for gemfish. So the quota allocations that they have been
granted now under the quota management scheme in fact gives them large [quotas] of fish
that normally swim with gemfish - because that was the historical pattern of catch!

The quota allocations appear to have caused a significant amount of financial hardship,
especially to those who had sold many of their units. A number of particularly sorry cases
have become quite famous among fishers. For example, one boat owner in a northern port
invested very heavily in a large new boat for which he was able to acquire sufficient units.
He claimed to have asked the relevant fisheries authorities whether he was doing the right
thing. He claimed that they told him they saw no difficulty in pursuing his particular
strategy. However, when the ITQs were distributed, he was left insufficient quota for his
new boat to operate effectively. When the gemfish quota continued to diminish, it became
clear that he would not be able to operate his boat on a paying basis. He pleaded with us:

How can we live? My "history" goes back to 1965. But they turned that around. Now
"history" only means quota history, and the quota history has been unfair.

In the view of nearly all the fishers that were interviewed, the eventual allocation of ITQ
was unfair to those who had established lengthy careers in the general fishing industry,
especially as it created an unsuspected windfall to a few people who were "in the right place
at the right time."

A Batemans Bay fisherman:

The units were bought off the boats from this east coast, which took the pressure away
from the stock here. [They] went to boats which were being built only for a single
purpose fishery, which was the deep water orange roughy fishing.

Then they found that the roughy were going to run out and they used that to their
advantage to get quota which they had never even attempted to catch when they initially
bought the boats. And it's created the problem where the [right to catch] the resource
[was taken] away from here and spread all over the fishery.

[The orange roughy boats did not consider that they were buying] history because history
wasn't a consideration! They bought the effort. It was just handed to them because if
they bought the effort, the history went with it.

The fish and the fishery should be confined to an area where it is being caught by the
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blokes that are based nearby. See, there's no point if you are from Tassie, you get 20-30
ton of redfish a year to catch, but you haven't even got a red fish in your waters!

2.6 Observations on the Political Organisation of the Fishermen

2.6.1  North/South Divide

Fishermen throughout the NSW sector of the trawl fishery are dissatisfied with the
distribution of the ITQs. However, the dissatisfaction is most intense in the northern portion
of the sector, between Sydney and Bateman's Bay. It is this portion of the fishery that most
actively sold units into the orange roughy fishery. This portion of the fishery was also most
dependent upon gemfish as an important economic species.

There is a distinctive change in the attitudes of fishers towards management, and of their
perception of the equitability of the management system, between fishermen based at Eden
and the other, more northerly, ports. The principal cause of the distinction between the
northerly and southerly ports is the availability of good quantities of a wider range of species
available in the southern waters, which resulted in more diversified catch histories and
consequently more diversified quota allocations. In the southern ports there has been less
reliance upon gemfish as a major cash earner. The southern ports also contain fishing
entrepreneurs who appear to have significantly greater skill for making the management
system work to their advantage, than do many of the northern ported fishermen. Ironically,
some of the more active entrepreneurs preséntly located in Eden were originally non-Italian
fishermen from northern ports who have recently moved to the south.

Historically, there has long been antagonism between the predominantly Italian fishermen of
the northern ports and the non-Italian fishermen who tend to predominate in Eden. In the
1950s and 60s the fishermen based at Eden actively persecuted northern-based Italian
fishermen by cutting boats from their moorings, by throwing rolls of barbed wire in front of
their seine shots and similar aggressive acts. The motives for such unfriendly behaviour
were a combination of ethnically based xenophobia and jealousy, which derived from the
willingness of the Italians to work hard and diligently at fishing, which resulted in higher
catches.10 Today Eden remains a distinctly non-Italian fishing port, although in recent years
some Italian fishers have moved there from northern ports. However, the difference
between Eden and the more northerly ports is no longer based in ethnic antagonism.

An Italian fisher from Ulladulla:

In the early in 50s we used to put a line just south of Bermagui and [the Eden fishermen]

10 Part of the antagonism may have resulted from the fact that Italians had displaced some non-
Italian fishermen on the northern portions of the coast, and the non-Italian fishermen had moved

south to Eden.
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say you no come south of this line but we used to go just the same. They had no right to
stop us but there was always arguments and they were out after us. They used to get our
ropes; they used to throw rocks out at us. We would drop a flag when we used to shoot
the net away to make a seine. By the time you dropped the flag and do the circle, take
about 20 minutes, they used to cut the flag!

In 1970 when we built [a new boat] we had a ot of commitment at the bank and we had
to go down [south] to pay that off. One day we came in with over 300 box of fish for the
day; the weather was bad. We dropped the anchor at the wharf, then tied up at the wharf,
unload the fish, have tea, had a shower and went to bed. And during the night the boat
was started rocking, and we thought "what's going on here?" We woke up and we are
about 10 metres away from the wharf! The anchor was holding us. If we didn't have the
anchor we would have finished up on the rocks. The next day police took over.

A small number of the southern fishermen now based in Eden seem to be particularly astute
in the business side of fishing and have begun to create vertically integrated fishing
enterprises which include several boats, which are worked by hired skippers, and processing
plants ashore. They have been able to tie into the wider fisheries business world effectively
and to use the features of the various SET management programmes to good advantage. In
comparison, the fishermen based in more northerly locations have not been as fortunate in
their use of the management programs to enhance their fishing businesses. As discussed
above, the more northerly based fishermen sold many of their boat units to southerly based
operators, with the result that when the ITQs were distributed the northerly boats finished up
with lower ITQs than they otherwise might have, on key shelf species. By contrast, many of
the southerly based fishermen hold or control excess quota which they are able to offer for
lease to other fishermen. »

These anomalies in the results of the quota allocations continue to annoy and anger fishers
who have been left without adequate quota, or who have ended up with quota on species that
is of little use to them. Because of the capacity for the larger companies to buy and hold
quota, many fishers perceive that the prices for purchasing extra quota on the market are
artificially high and act as a disincentive to catch.

Following is the situation of a fisher who came out of the ITQ allocation process with a
windfall of blue grenadier quota that he would prefer to unload in exchange for something

more useful to him:

I've tried, you know we've been dealing with this quota deal now for three seasons and it

doesn't work. AFMA keeps telling us that the market force will work itself out and we'll
be able to swap our grenadier for the flatheads that we've caught in Tasmania. But it
won't work because we can't deal with big company boats from New Zealand, they just
won't talk to us because they are financial enough that they don't have to.

They just buy whatever quota they want. And the quota that they have got, the flathead,
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the ling, the redfish -- the bloody fish that we can catch -- they just sit on it or they want
that much money for it [that] it's not viable for us to go and catch it.

See we're not going to catch fish for the sake of catching them. I'm not going to pay $1
kilo to lease red fish and sell them for $1.20, because we'd go broke. So it doesn't work.

And the flathead that they catch down [in Victoria], aren't even the same bloody species
as we catch here! But they still have to use their quota that they got off this coast to catch
flathead down there. So they need that, plus they want our grenadier [quota] which they
want to pay us for. But [the price] they are [willing] to pay for [the grenadier] is not
enough; 50-60 cents a kilo for 50 ton of fish. It's not a lot of money. It's not worth
mucking around with it.

27 Suggestions for Management

Where there is a group of people who identify themselves principally as fishermen, and who
have developed their community culture around the fact of them being fishers, then I believe
they can be expected to contribute responsibly to the management of their fishery, given
two conditions. These conditions are:

1. That the fishery is relatively self-contained and fishermen are genuinely cognizant of
the various interests competing for the resources.

2. That the administrative structures are readily understood by all fishermen and
considered by them to be fairly managed and without any "hidden agendas".

These are the basic ideas which seem to underlie the management of the SET fishery.
Nonetheless, many fishermen are greatly dissatisfied with the fishery's management and
have been known to behave in a less-than-responsible manner towards it. Where is the
problem then?

My view is that too great a gap has been allowed to develop between the fishers and those
charged with managing the fishery. There is insufficient liaison between management and
industry about the day-to-day operation of the fishery. A consequence is that management is
seen to be handed down by people who have little detailed understanding of the various
concerns that are deeply felt by the fishers. Although the South East Trawl Management
Advisory Committee (SETMAC) process is designed to give fishers a genuine voice in the

management of their fishery, a persistent criticism that I heard was that ordinary fishers with
single boats were not satisfied that their interests were adequately represented in the various
deliberations.

I believe that the New South Wales south coast should have at least one dedicated manager
who would spend a very substantial portion of his/her time doing the sort of work that I was
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able to do for only a few weeks. Mostly, that entailed listening to fishers, and reporting on
their perceptions of the working of the fishery. With this dedicated link between industry
and management, [ would expect that management could become more responsive and
felxible, with the result that many of the more heated debates could be cooled. The result is
likely to be a more rational debate about the truly important issues in the fishery.
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Section 3: The Biological and Environmental Context of the 1993
Gemfish Run

3.1 Introduction

Stock assessments can use a wide variety of indices, catches, catch rates, surveyed
abundance or size composition data to estimate the status of a stock at any time. The
interpretation of any measured trend, in terms of how accurately the measured trend reflects
real population abundances, depends on a broad understanding of the biology of the species
being measured.

Depending entirely on the behaviour of the species, the abundance of any fish species and
the size of the fish being monitored at any location will vary enormously through seasonal
cycles. Commercial fishermen exploit this fact, taking advantage of some specific behaviour
pattern that renders the fish vulnerable to human technology. Fishermen learn to exploit
some form of aggregation; when and where the species occur in peak abundance and
become most vulnerable to capture. In the case of mature gemfish they are most catchable
during the spawning season when they aggregate.

These cyclical abundances impact the indices that are used to monitor fisheries by
introducing time specific variability into monitored abundances and size compositions. Thus
to understand the basis of any stock assessment, a broad appreciation of what is being
monitored is essential. Measures of abundance can only be understood if the biological
context from which they are derived is understood. It is the behaviour of the fish in the
context of its environment that largely determines the accuracy of any stock indicator.

The following section contains observations and comment on the biological nature and
environmental context of 1993 gemfish season. These observations were gathered during the
1993 gemfish programme and are provided in the hope of stimulating further detailed
discussion. They are more qualitative than quantitative in nature, having been gathered as an
incidental part of this program.

3.2 Defining the NSW Gemfish Run

The bulk of the gemfish caught during the winter months off the shelf of NSW congregate
along the shelf to feed and participate in spawning aggregations. This much can be agreed

by all sides of the NSW gemfish debate. Fisherman and scientists also agree that the location
of aggregations of mature gemfish moves generally northward each season.

During this study catches made away from aggregations were small and had a greater

proportion of immature fish. The proportion of mature fish occurring in non-aggregation
catches was higher in the north than in the south.
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In contrast, the aggregations that produced high catch rates were principally comprised of
mature gemfish. The relative lack of immature fish in these catches is often explained by
fishermen as evidence that the large fish scare away the smaller fish. But this phenomena
can also be interpreted as the movement of large, dense aggregations of adults into the area
of aggregation - thereby outnumbering the existing small, sparse aggregations of juveniles.

The occurrence of these aggregations on or above the trawl grounds is extremely variable,
occurring on some mornings and not others, and at some times of the day and not others.

The obvious questions to ask are:
What is the behaviour that gives rise to the aggregations being fished?
What mechanisms determine or influence the timing and location of these aggregations?

Johannes (1981) describes the behaviour of pre-spawning fish, which has previously been
termed "spawning stupor". The ancient Greeks first gave it this name when they described
the behaviour of spawning mullet. Fish that spawn by broadcasting their ova and sperm into
the water to mix en masse, and do not practice internal fertilization or copulation, must
nevertheless participate in coordinated and synchronized behaviour. If maximal rates of
fertilization are to be achieved, optimal concentrations of sperm must be provided for the
females to release their eggs .

Prior to spawning, most fish that do spawn en masse apparently form ordered (often sex
segregated) ranks. These ranks, or linearly moving schools, form up some distance from
spawning sites and gradually move towards them, growing in size and increasing in density
as they approach the breeding grounds. These fish become progressively less sensitive to
outside stimuli as they approach the area and the time of spawning. The behaviour known as
spawning stupor is exhibited immediately prior to actual spawning. At this time schooling
fish will pack more densely than at any other time of their life and may be completely
oblivious to all outside stimulation, slavishly keeping in position within dense slow moving
schools. At this time predators may often be seen killing fish at will because the fish do not
exhibit any flight response. During the final approach to spawning, size segregated schools
exhibiting spawning stupor often meet near the substrate and individual fish from separate
schools may pair vent to vent as they swim vertically up into the water column strewing
sperm and ova into the water together.

It seems likely that the fished gemfish aggregations are tightly packed, de-sensitized, pre-
spawning aggregations forming up and moving across trawl grounds towards spawning
sites.

From observation it is apparent that gemfish generally do not release all their eggs in a
single spawning. Females that were partially spent but still relatively full of ripe eggs were
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common in aggregation catches until 1 September, 1993. The overall body of fish into
which the mature females apparently arrive before mature males, can be assumed to remain
in the general aggregation area for days, perhaps weeks, and even months. The aggregations
presumably arise from the background body of fish, with mature individuals participating in
several aggregations until their individual spawning is complete. The overall body of
gemfish presumably moves gradually north during the season, periodically forming dense
pre-spawning and spawning aggregations.

The more difficult question is: What mechanisms determine or influence the timing and
location of the aggregations?

3.3 Industry Opinions on the Timing and Environmental
Influences on the Gemfish Season

Conversations with fishermen reveal that they believe various environmental parameters
affect the annual gemfish run (Wright - Section 2, this report). Many fishermen associate
gemfish aggregations with cool waters, derived from a southerly current working in
opposition to the predominant warm northerly current. It was often suggested that strong
westerly winds are associated with good gemfish catches. Fishermen also believe in the
importance of moon phase in catching gemfish. Some associate the beginning of the gemfish
season with the sixth and seventh full moons of each year. Many others limit the impact of
the moon to changing the catchability of gemfish by changing light conditions. Fishermen
note the importance of understanding the gemfish's daily cycle. Most large catches are taken
at dawn, when acoustically prominent traces can be seen moving towards the bottom along
the shelf edge. Although dawn usually sees the best catches, it is not unknown for the day's
best catch to be taken at midday or even during the afternoon.

3.4 Oceanographic Conditions

The prime source of information about the oceanographic conditions of the winter gemfish
run is the Royal Australian Navy's weekly charts, which show estimated surface and 250 m
(approx. 125 fthm) isotherms. Although these isotherm charts (Figure 18) are created from
individual measurements made by RAN surface vessels and submarines, these data are
gathered opportunistically and can be very sparse, with broad extrapolations often being
necessary to complete the charts - which, therefore, while providing some indication of
broad patterns, should not be trusted in closer detail.

The 250 m isotherms have been used here because they indicate oceanographic conditions

closer to the depths used by gemfish (350 - 450 m) than the surface isotherms.
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The 250 m isotherms for the period April-December are dominated by two principal
features. The first is the warm Eastern Australian Current (EAC), which consistently
protrudes from the north. The other feature is the wedges of deeper, cooler water protruding

seaward from the continental shelf into the EAC.

The Eastern Australian Current is a surface current of tropical origin which moves westward
along the equator before being deflected southwards by the continental land mass of eastern
Australia. At 250 m these waters are consistently 14-16°C. From the isotherms it can be
learned that the current protrudes down the east coast and, between 35°S and 38°S, warm
core eddies periodically bud off and separate from the main northern water mass to move
southwards, as observed between 20 October - 3 November; or they can rejoin the main
water mass, as observed between 8 - 18 August. To the north of these warm core eddies the
EAC also gives rise to an eastward flowing stream of water which, during this period,

streams off shore into the Tasman Sea between 32°S and 33°S of latitude.

These warm core eddies are similar to features observed along continental shelves elsewhere
in the world, for example the Gulf Stream and the north-eastern seaboard of North America
(Wiebe 1982).

The southward flow of EAC was strongest at the beginning and end of the 1993 time series
presented here (in April/May and November/December) and weakest during winter, as
evidenced by the cooler winter temperatures of the warm core eddies at 250 m and more
frequent budding off of eddies.

The second feature shown by the 250 m isotherms are wedges of deeper, cooler (11-13°C)
water which protrude seaward from the continental shelf into the warmer temperatures of
the EAC. When the project began at the end of June, the isotherms show that a strong wedge
of 11-12°C water protruded out to sea from the area of shelf between Jervis Bay and
Newcastle. The strength of this feature (in terms of area occupied and coldness of
temperatures) subsequently declined and by 21 July it was no longer evident in the

isotherms. It was not until 11 August that it was observed reforming in the isotherms.

However, a second protrusion of cool water (around the Horseshoe) was observed
strengthening on the isotherm chart for 28 July. This feature had been evident as early as 7
July, but around 28 July it strengthened, growing colder, and remained a feature of the charts
for the rest of the period examined.

Around 11 August the more northerly protrusion of cooler water began strengthening off
Jervis Bay and Wollongong. By early September this feature had grown to occupy the shelf
between Bermagui and Newcastle. By the middle of September, at 250m, it had completely
separated a warm core eddy off Cape Howe from the parent water mass north of
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Wollongong, a feature that apparently continued to strengthen until early October. During
late October the strength of this cold water feature began to wane and a second warm core
eddy began forming and threatening to re-join the first, more southerly, warm core eddy.

3.5 Upwellings and Gemfish Aggregations

[t is important to visualize what the cold water protrusions evident in the isotherms represent
in reality, because two dimensional isotherms convey little information about the physical
processes at work.

The warm surface waters of the EAC flow over the top of deeper, cooler water of the
Tasman Sea. The pockets and wedges of colder water in the 250 m isotherms are evidence
of deeper water welling towards the surface. During these cold water events deeper water is
welling up towards the surface, thereby displacing and constricting the flow of the warmer
surface water from the north. In the 250 m isotherms it appears that the colder water has
displaced the warmer temperatures laterally - out to sea. But this is misleading. Surface
temperatures in this area vary between 13-20°C. A temperature probe lowered through the
water column would show that at each sampled point across the area water temperatures fall
relatively evenly with increasing depth. However, if a temperature probe were lowered into
one of the cold water features it would be evident that cold temperatures were much closer

to the surface than in other areas.

The areas of cold water evident in the 250 m isotherms should be seen as areas in which
deeper water is welling up towards the surface. The warmer surface water is actually being
displaced towards the surface and the southward flow of the EAC is being constricted, rather
than displaced laterally. In this time series it appears that the constriction of the EAC
current, buds off and isolates warm core eddies, and that the subsidence of these events

allows the eddies to rejoin the main water mass of the EAC.

The features evident in these isotherms should be recognized for what they are; cold,
nutrient rich water upwelling along the edge of the continental shelf. Upwellings transport
water towards the surface. In contrast to shallower waters, deep water is generally nutrient
rich. Areas in which upwellings occur are normally characterized by elevated levels of
biological productivity due to the combination of light, nutrients and warmer temperatures.

Upwellings are associated with most of the major fisheries of the world, but until recently it
has been generally accepted by Australian fisheries biologists that no upwellings occur in
Australian waters. No suggestion is being made here that the cold water features shown by
these isotherms are major or even large upwellings on a global scale, but it should be
recognised that the features described here are upwellings during which cold, nutrient rich
water is periodically advected up the continental slope towards the surface.
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Figure 19a.
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Figure 19.

(a) The daily tidal amplitude along the NSW coast during 1993 smoothed using a7
day lagged, running mean. N & F indicate the timing of new and full moons
respectively. Timing of major aggregations indicated with asterisks, letters identify
location: H - Horseshoe, E - Eden, U - Ulladulla, W - Wollongong, S - Sydney;

(b) daily tidal amplitudes along the NSW coast during 1993 smoothed using 28 day
. running mean.






















