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The Mapstone Study

More recently Mapstone et al. (2004) have also published an
extensive experimental study and model based analysis of the 
effect of line fishing (ELF) on the GBR. This study claims to show
"…that the two main target species of the RLF (reef line fishery),
the common coral trout and the red throat emperor, were
significantly more abundant, larger and older in areas zoned 
Marine National Park 'B' (and so closed to fishing) than in adjacent
General Use areas that have always been open to fishing."
In public debate leading up to the recent large expansion of reef
areas closed to fishing this work was often referred to as important 
evidence in support of the expanded zones. Unfortunately it was
unpublished at the time of this debate, thus the claims made
regarding its findings could not be examined. Now that it is
available one finds that the ELF study and its findings are not 
nearly so clear and unequivocal as has been claimed. In view of
this it seems most inappropriate that the cutoff date for debate was
not extended until reasonable public consideration had been given
to this important evidence. 
Although the ELF study was extensive, well designed, and well
conducted, some key aspects should be recognised.
• The differences between closed and open reefs were generally
much less than differences between regions and over time on the 
same reefs.
• No evidence is available as to what portion of the observed
differences between the open and closed reefs was the result of
fishing and what portion was due to natural environmental
differences or variability. 
• Of the four study areas, three were in locales subject to frequent
fishing whereas most of the GBR is subject to much less fishing
effort. In the less heavily fished study area no significant
difference was found between the open and closed reefs, and this 
would be more indicative for the GBR as a whole than the data
from frequently fished areas.
• The more heavily fished areas showed a greater difference
between open and closed reefs, but the highest fish
populations of all were in the most heavily fished areas where 
even the open reefs had several times the population density of
closed reefs elsewhere.
• Though Dr. Ayling was a co-author of the study, and his
unpublished surveys were cited, no attempt was made to address 
or even acknowledge his extensive research which indicates a
quite different picture for the reef as a whole.
• Reason dictates that any fish removed from a reef means fewer
are immediately left. The crucial question for management, 
however, is whether the numbers left are adequate for
replenishment. The study makes no attempt to assess this vital
parameter. A detectable difference is not in itself evidence of
unsustainability or ecological degradation. 
• The study findings clearly show (but did not acknowledge) that
even on the most heavily fished reefs coral trout remain common
and catches good, with no evidence of a long term continuing
decline in either the harvest or the catch per unit of effort. 
• The immediate effect of high catches and a significant drop in
numbers of fish when a protected reef is opened to fishing is not
unexpected. Although these experiments clearly demonstrated a
short term increase in catchability, they were not continued 
long enough to indicate the nature of ongoing effects as
catchability decreased.
• Under all scenarios tested, modelling showed ongoing future
yields to be less than the 1996 catch. Models however tend to
produce the results they were designed to produce and typically
require considerable adjustment to do so. As tools for gaining
insight into the dynamics of complex phenomena they can be
most useful but they are often highly unreliable for predicting 
actual future events. It does not require computers and
sophisticated mathematics to understand that with most of the
GBR either unfished or only very lightly fished in 1996, more
extensive fishing thereafter would result in an increase in the 
total catch.
The Mapstone study has been interpreted as providing clear
evidence that benefit will accrue from a substantial increase in
areas closed to fishing. In fact, however the key findings of the
study provide little support for such benefit, or are even 
contraindicative of it. It needs to be borne in mind too that
GBRMPA was a sponsor of this study, which was conducted with
their support, approval and cooperation.
The final conclusions Mapstone et al. (p. 108) contain several 
points of considerable import:
• "…the simulations indicated that under all strategy sets,
populations of common coral trout were likely to remain
biologically robust to harvest."
• "The likely increase in area closures under the Representative 
Areas Program is likely to exacerbate the decline in fishery
performance."
• "There was little convincing evidence of consistent secondary
effects of fishing on, for example, the prey of the primary harvest
species, common coral trout."
• "The utility of the area closures was most compromised when
fishing effort was greatest, and the effects of increased fishing
effort were most severe when area closures were greatest." 
In other words no matter what we do to manage the reef line
fishery it is likely to remain "biologically robust". The RAP plan
can be expected to result in poorer fishing. There was no evidence
that fishing had any detrimental effect on bio-diversity or the 
ecological integrity of the broader reef community. And, closing
more areas to fishing can be expected to increase the overall
impact of fishing.
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Below is what Ayling himself had to say about coral trout.  It was on the web just before the expanded green zone debate erupted a few years ago.  It was removed shortly after I pointed it out in public debate but was cited in full in a legal submission by the solicitor for Sunfish NQ so can't be denied. Although the figures and surveys are from a few years ago it is important to remember that fishing pressure has not and will not increase as it is is now limited by quota the level of which is based on the 1996 catch. 

====================

From: http://fastinternet.net.au/~rock/trout.htm 

 "Are Trout Overfished? 

WHERE ARE ALL THE CORAL TROUT? 

Or are coral trout numbers on the GBR being reduced by current levels of fishing? 

Notes prepared by Dr. Tony Ayling, a private marine biological consultant not affiliated with any Government Department. 

Over the past 14 years we have made extensive underwater surveys of coral trout numbers on several hundred reefs along the entire length of the Great Barrier Reef. This has included repeat surveys on some reefs over a period of more than 10 years to get some idea of the long term changes that have been taking place. We have also made counts on many of the protected reefs in the Marine Park to see if protecting them from fishing has made any difference to coral trout numbers. 

We will look first at the effect of protection on coral trout numbers: 

In 1986, we counted coral trout numbers on 12 reefs in the Capricorn-Bunker Group off Gladstone. Six of these reefs had been closed to fishing for an average of about 5 years, while the other six were open to fishing. Average coral trout density on the protected reefs was 57 per hectare (an hectare in an area of 100 x 100 metres), compared with 49 per hectare on the fished reefs. Although there appear to be about 15% fewer coral trout on the fished reefs, by using statistical techniques we can show that this difference is not significant as it may just have been due to the variability in the counts. 

In 1991 we counted fish on a large number of reefs in the Cairns Section of the Marine Park (Dunk Island up to Lizard Island). Of these reefs, 29 were open to fishing and 18 had been closed to fishing for 7 years. Average coral trout density on the protected reefs was 33.9 fish per hectare compared to 34.6 per hectare on the fished reefs. Basically, coral trout numbers were the same on both groups of reefs. 

In 1992 we made another set of counts in the Cairns Section, using five different closed reefs and five fished reefs. Once again there was no difference between the two groups of reefs, with 28.4 fish per hectare on the protected reefs and 27.8 on the fished reefs. 

From these figures it is obvious that coral trout numbers have not increased on reefs that have been closed to fishing. What does this mean? There can be three different interpretations: 

1. Coral trout may move around a lot between reefs, and so any extra fish on the protected reefs quickly move onto nearby open reefs and average out the numbers. However, tagging and movement studies show that while a very few coral trout do in fact move from one reef to another most of them stay on the same reef, and even on the same place of the same reef. 

2. Closed reefs are not protected from fishing. It may be that fishermen are ignoring reef zoning and that enforcement levels are not high enough to prevent this happening. Recent analysis of vessel sightings by coast watch has indicated that there is probably a lot of fishing on reefs that are supposedly closed. 

3. The current level of fishing on the GBR has no effect on coral trout numbers. 

It is probably a combination of low effect of fishing on coral trout numbers, and illegal fishing on closed reefs, that is responsible for the lack of difference in coral trout numbers we have shown between closed and fished reefs. 

If surveys on closed and fished reefs are not giving us a good idea of what is going on with coral trout numbers, perhaps the long-term counts we have done can give us a better picture. 

We have counts from three reefs off Townsville (John Brewer, Lodestone and Davies) over the period from 1983 to 1994. These reefs are close to the coast and are fished by both recreational and commercial fishermen. In 1983 the average density of coral trout on these reefs was 34 per hectare, in 1989 it was 34.3 and in 1994 it was 66 per hectare. 

In the Cairns Section we have counts from some reefs in 1983 and again in 1991. In 1983average density of coral trout was 22.5 per hectare and this had increased to 31.7 by 1991. 

Off the Whitsundays, on the three reefs Hook, Line and Hardy, mean density of coral trout was 57 per hectare in 1984,84 in 1988 and 124 in 1994. 

All these figures suggest that far from decreasing in numbers that has been a marked increase in the numbers of coral trout on the GBR over the past 10 years. 

So why is it that a lot of fishermen are always talking about the good old days? Why is it that the general consensus is that there has been a drop in catch rates of coral trout over the past few decades? This apparent contradiction can be resolved if we separate catchability from numbers. Poor catches do not mean that the fish are not there, just that they are not taking the bait. Reported catch rates by commercial fishermen from experimental fishing done for scientists on protected reefs are three to four times those from fished reefs, in spite of the similar densities we have mentioned above. This indicates that naïve populations of coral trout, ie those that are not often fished, are far more catchable that exploited populations. Similar results were reported from Heron Island where catch rates were much higher on protected parts of the reef than in fished parts, but no significant density differences between the two areas could be found. It is often reported by fishermen that catches are good after a long spell of bad weather when fishing activities are restricted; the fish have become more naïve and more catchable. 

Another way of looking at the effect of fishing on coral trout is to use the count figures we have from along the GBR to get some idea of the total number of trout out there, and compare this to the number taken by fishermen. The Marine Park Authority has listed about 2,500 reefs on the GBR but our counts on charts and maps of the reef area indicate that there are about 1,200 major reefs. Measurements from these maps show that the average major reef has about 500 hectares of reef slope where coral trout are common, and about 2,500 hectares of reef flat and lagoon where coral trout are not very common. Our density figures indicate that the average density of coral trout on the reef slope is about 50 per hectare, compared with about 10 per hectare in the lagoon and reef flat. Length estimations show that an average of half of these are over 38 cm long and able to be taken by fishermen. From these figures we can calculate that there are about 30 million adult coral trout on the GBR. 

These figures do not include inter-reef numbers of coral trout. There are large areas of broken ground between the true reefs that also support coral trout, and the true figure may be twice or more the 30 million we have calculated. 

The Marine Park Authority and DPI have made recent estimates of the total annual catch of coral trout from the GBR of about 2 million kilograms, including both the recreational and commercial catch. Given the average size of coral trout this equates to about 3 million fish or only about 10% of the available stock. 

We have also made counts of young coral trout on the reefs we have surveyed. By young coral trout I mean those that have resulted from the spawning season in the previous year. These figures show that an average of about 20% of the total coral trout on any reef are these young of the year (often called juveniles). Thus the annual input of young coral trout is equivalent to about 40% of the available stock, far higher than the annual catch of 10% of available stock. 

In addition coral trout grow rapidly, the fastest growing individuals reach 30 cm long in about 12 months and most individuals are over 38 cm at the end of two years. 

These figures are all rather approximate but they are based on actual records and probably give a good indication of what is happening in the fishery. On this basis it seems unlikely that the present exploitation levels of coral trout on the GBR are any threat to coral trout numbers. On the contrary is seems possible that numbers will increase, as some of our counts are already indicating. 

Just remember: the number of fish that are caught does not relate to the number of fish that are there, but to how easy they are to catch."
