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EXECUTIVE SUMMARY

Aim of Project

The first aim of this project was to synthesise and review all available data, both published and
unpublished, relevant to the management of fish species of commercial and recreational
interest on the Great Barrier Reef (GBR). The second was to make recommendations on
research priorities based on the review.

Scope of the Review

The review was restricted to the major taxa caught in the line fisheries: coral trout (Serranidae:
Plectropomus); snappers or sea-perch (Lutjanidae) and emperors (Lethrinidae). All species in
the latter two families were reviewed, despite only a few of them being of major importance at
present. This was for two reasons. First, because we anticipate that as fishing pressure increases
and the public becomes aware of the eating qualities of these smaller species, their importance
will increase. Secondly, because an understanding of the ecology of juveniles is very important

* to the management of species and there is a good deal of confusion in the identification of

smaller individuals of these two families.

. Aspects of these species and their fisheries that were examined in depth include: distributions

and habitats; early life histories; reproduction; age, growth, mortality and longevity; catch and
effort; movements and migrations; management measures. The review includes information and
studies available to December 1991.

Each major section of the review highlights major gaps in knowledge and includes a summary
of relevant studies in progress at the end of 1991. These gaps and some approaches to filling
them are listed in the final section. Rather than repeat them verbatim, here we summarise some
of those gaps we consider of the highest research priority within particular management
contexts.

Effects of Zoning: Management by Reefs

The Great Barrier Reef is comprised of many individual reefs: nearly 3,000 of more than a
kilometre in individual length. The Great Barrier Reef Marine Park Authority (GBRMPA)
manages the system, on the whole, by zoning use patterns on individual reefs. The effectiveness
of such a zoning strategy is dependent to a large degree on the amount of biological
connectivity between reefs. We highlight a number of serious gaps in our knowledge of this
connectivity:

1. Alack of fundamental knowledge of the 'off-reef' distributions of many species,
particularly (a) the significance of nearshore and inter-reefal habitats for juvenile
fishes and (b) the distribution and abundance of all species below normal SCUBA
diving depths (<20m).

2. Poor knowledge of the degree and way in which reef populations are connected by
larval dispersal. Preliminary models are being used to predict ‘source' and 'sink’
reefs but there has been no validation of their biological reality. The inability to
identify larvae and post-larvae of major species is a serious impediment to such
studies.

ix




3. The degree of inter-reefal movement of adult fishes and how this is influenced by
the kind of habitat between reefs is very poorly understood.

Partial Closures of Reefs
Partial closures of reefs is a management strategy that has proved successful elsewhere but has

been little applied by the GBRMPA. A major impediment to making such closures effective is a
lack of knowledge of movements of fish within reefs.

ol

Determining Effects of Fishing

1.  Catch and Effort Data
Catch and effort data are used for monitoring the status of a fishery but require good quality and
long-term data from all sectors of the fishery. A good start has been made with the recent

introduction of Queensland Fisheries Management Authority (QFMA) log books for the
commercial fishery but we also recommend:

1. Seeking historical records of catch and effort data from individual fishermen.

2. More extensive and regular boat-ramp surveys to improve knowledge of the
small-boat recreational fleet.

3. Documentation and analysis of time-series of catch-effort data based on
competition records of fishing clubs and ensuring that such information continues @
to be collected.

4, More use of aerial surveillance to validate estimates of the numbers of boats (from »)

all sectors) fishing the reef and their visitor patterns.

5.  The development of suitable ageing techniques (see below) and adequate sampling
techniques to enable time-series of the age-structure of populations to be
determined.

6.  Continued use of underwater visual censuses as an effective means of monitoring

coral trout densities in depths of <20m and the development of alternative

sampling techniques for fisheries-independent assessments of other species and of
deeper waters.

2, Experimental Studies

The most direct and effective means of determining the effects of fishing on reefs and of the
effectiveness of zoning plans in influencing these effects is undoubtedly a well-designed,
long-term manipulative experiment as has been proposed by the GBRMPA. Such a study would
involve comparisons of fished and unfished areas, depletion experiments and studies of the
long-term recovery of reefs closed to fishing. A well-designed experiment would, however, first
require the filling of some of our gaps in ecological understanding including:

1. A better understanding of natural variability between reefs, particularly in rates of
natural replenishment.

2. The development of suitable sampling techniques.

3. The connectivity problems mentioned above.



1 TAXONOMY
1.1 Lethrinus spp.

Species of Lethrinus are often difficult to identify. Many species have very similar colour
patterns and most species are capable of rapidly adopting a dark mottled or reticular colour
pattern and can switch it off with equal rapidity (Randall et al. 1990). While only sweetlip (L.
miniatus) and spangled emperor (L. nebulosus) are presently of significant commercial and
recreational value on the GBR, we have provided notes on all species likely to occur on the
GBR to aid in identification of these species.

The maximum sizes and most widely used common names for Lethrinus spp. likely to occur on
the GBR are given in Table 1. To aid comprehension of this complex group of fishes, they have
been divided here into a number of functional sub-groups based on size, colouration and body
shape. A key to the names used here and those in the references most likely to be used by
workers on the GBR is given in Table 2. The best references to aid in identification of
Lethrinus spp. on the GBR are Carpenter and Allen (1989) and Randall et al. (1990).

One species whose taxonomic position is not completely clear is worthy of note. L.
choerorhyncus is a species of major commercial importance in north western Australia
(Whitelaw et al. 1991). Whether it occurs on the GBR is unknown. Carpenter and Allen (1989)
synonymised this species with L. nebulosus and Randall et al. (1990) suggest that this species
is a misidentification of L. laticaudis but fisheries scientists carrying out studies on all three of
these 'species' (Dr Keith Sainsbury of CSIRO and Dr Mike Moran of WA Fisheries) have
pointed out to us numerous morphological (see Sainsbury et al. 1984) and ecological
differences between the three. Persons working with L. nebulosus on the GBR should be aware
that 'L. choerorhyncus' could also occur here.

1.2 Lutjanus spp.

Five species of Lutjanus are of outstanding commercial and recreational importance on the
GBR: L. argentimaculatus, L. erythropterus, L. johnii, L. malabaricus and L. sebae. Smaller
species such as L. carponotatus are readily caught and good eating and are receiving increasing
attention from fishermen (McPherson et al. 1988). For this reason and because of confusion in
identification of juveniles, we outline here all species of Lutjanus likely to be seen on the GBR.

The maximum sizes and most widely used common names for Lutjanus spp. likely to occur on
the GBR are given in Table 3. A key to the names used here and those in the references most
likely to be used by workers on the GBR is given in Table 4. Taxonomy and identification of
species of this genus is less difficult than that for Lethrinus. Randall et al. 1990 is a useful
guide to identification but Gerry Allen's FAO Species Catalogue (Allen 1985) and Allen and
Talbot (1985) are more comprehensive.

1.3 Plectropomus spp.

A complete revision of species of Plectropomus has been prepared by Randall and Hoese
(1986). Four species are recognised from the GBR: P. areolatus (=P. truncatus), P. laevis (=P.
melanoleucus), P. leopardus and P. maculatus. A single specimen of P. oligacanthus was
reported frorn Cape York by Castelnau (1875). This is the only record of this species from
Australia (Randall and Hoese 1986). The major difficulty in taxonomy of GBR species has
been the identification of P. melanoleucus. P. laevis, the blue-spot, was for a long time
recognised as a separate species but known only as Plectropomus sp.. Debate has concerned
whether the Chinese Footballer, P. melanoleucus, is a separate species or a colour variation of
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P. laevis. They are now accepted to be colour variations of the same species (see Randall and
Hoese 1986, for a discussion).

The maximum sizes and most widely used common names for Plectropomus spp. known to
occur on the GBR are given in Table 5. A key to the names used here and those in the
references most likely to be used by workers on the GBR is given in Table 6. All GBR species
(including P. oligacanthus) are pictured in Randall et al. (1990) and Myers (1989). The most
comprehensive guide to identification is Randall and Hoese (1986).

14 Studies in Progress

None of which we are aware.




2 DISTRIBUTIONS AND HABITATS
2.1 Lethrinus spp. #
2.1.1 Known GBR Distributions

The primary source of information on distributions of Lethrinus spp. on the GBR are Dr Mike
Walker's (1975) PhD thesis and previously unpublished underwater observations of Dr A.M.
(Tony) Ayling (Sea Research).

2.1.1.1 Long-nosed Emperors

1. L. olivaceus

Known from Bundaberg to Cairns in Queensland (Walker 1975). Occasionally seen from
Townsville to Cape York, more frequently on outer shelf reefs (A.M. Ayling pers. comm.).
Not uncommonly caught by line fishing in waters deeper than 20m on mid- and outer shelf
reefs of the central GBR (D.McB. Williams pers. obs.).

2.1.1.2 Nebulosus-like Emperors

2. L. laticaudis

Widely distributed. Moreton Bay to Cape York. Off north Queensland occurs only on island
and mainland reefs. Usually associated with coral reefs but will occur over sand and mud. Not
recorded from the Barrier Reef itself (Walker 1975). Of particular importance in Tin Can Bay
area. Younger fish are often captured in mangrove creeks and over beds of eel-grass (Zostera)
(Grant 1982).

3. L. nebulosus

Recorded from Capricorn-Bunkers to Cape York. Usually associated with coral reefs (Walker
1975) but also caught in 'inter-reef' waters (J. Sikora pers. comm.). Wheeler (1961) concluded
that L. nebulosus [in Mauritius] spend the first two years of their life in shallow water and then
move to deeper water, greater than 10 fathoms. "This would appear to also be the case in north
Queensland, as during this study juveniles were collected only inshore and adults only on the
Barrier Reef (Walker 1975). McPherson et al. (1988) report a significant positive correlation
between the length of L. nebulosus and depth of capture by handline. Juveniles common in

Sargassum and seagrass dominated habitats in shallow water on fringing reefs (A.M. Ayling
pers. comm.) '

a)

2.1.1.3 Small (<50cm), shallow-bodied, no thumbprint

4. L. lentjan

Recorded from Gladstone to Darwin (Walker 1975). Usually found on north Queensland island
reefs and occasionally on the GBR itself (Walker 1975). Caught regularly in fish traps on outer
slopes of central GBR mid-shelf reefs (D.McB. Williams pers. obs.).

5. L. genivittatus
Found along whole Queensland coast (Walker 1975). A common inshore and island fish in

north Queensland, penetrating rivers and mangroves and often in prawn trawls. Not recorded
from the GBR itself (Walker 1975). A

6. L. rubrioperculatus
Occasionally caught at Flinders Reef (Moreton Is.) (Grant 1982). Caught regularly.

7. L. variegatus

Recorded from the GBR and Coral Sea by Randall et al. (1990) but never seen underwater by
us or by A.M. Ayling. We believe this species has been widely confused on the GBR with
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Lethrinus sp.2 of Carpenter & Allen (1989). Juveniles of L. variegatus have been caught in
seagrass beds at Green Is. off Cairns by G. Wilson (Marine Biology Dept., J.C.U.).

8. Lethrinus sp.2 (Carpenter & Allen 1989)

Common on the GBR, Capricorn-Bunkers to Torres Strait (Walker 1975). The most common
species in fish traps on central GBR mid-shelf reefs in 20-40m (D.McB.Williams pers. obs.).
We believe that previous records on the GBR to ‘L. variegatus' generally refer to this species.
May have been confused in underwater surveys with L. semicinctus (A.M. Ayling pers.
comm.).

2.1.1.4 Thumbprints

9. L harak

GBR distribution unknown but noted to be extremely abundant at Orpheus and Green Islands
(Walker 1975). A shallow water fish usually associated with sand and sea-grass zones bordering
coral reefs (Walker 1975). Common on mid-shelf reefs north of Cairns (A.M. Ayling pers.
comm.). Juveniles common in Sargassum and seagrass dominated habitats in shallow water on
fringing reefs (A.M. Ayling pers. comm.)

10. L. semicinctus
Common on the GBR. Not recorded inshore or on island reefs (Walker 1975).

2.1.1.5 Striped species

11. L. obsoletus

Common in northern Barrier Reef waters (Grant 1982). Common to abundant on mid- and outer
shelf reefs from Townsville north (A.M. Ayling pers. comm.). Juveniles common in Sargassum
and seagrass dominated habitats in shallow water on fringing reefs (A.M. Ayling pers. comm.)

12 L. ornatus -

Not common in Australian waters but found from at least Townsville to Torres Strait (Walker
1975). Regularly caught in fish traps on central GBR mid-shelf in 20 to 40m (D.McB. Williams
pers. obs.). Juveniles common in Sargassum and seagrass dominated habitats in shallow water
on fringing reefs (A.M. Ayling pers. comm.)

2.1.1.6 Other species

13. L. atkinsoni

Widespread on the GBR. Moderately common everywhere (A.M. Ayling pers. comm.).
Juveniles common in Sargassum and seagrass dominated habitats in shallow water on fringing
reefs (A.M. Ayling pers. comm.)

14. L. erythracanthus

A deep water species rarely encountered in Australian waters (Walker 1975). Individuals
commonly encountered around Myrmidon Reef on the edge of the continental shelf off
Townsville (D.McB. Williams pers. obs.). Occasionally seen on mid- and outer shelf reefs from
Townsville north (A.M. Ayling pers. comm.).

15. L. miniatus

In north Queensland only encountered on the GBR itself, never on islands or inshore coral reefs
(Walker 1975). Common on the southern GBR (16 fish/ha in the Swains, based on 12 reefs)
although only moderately common in the Capricorn-Bunkers (4.4/ha based on 11 reefs).
Moderately common on reefs off Townsville (7.7/ha based on 3 reefs). Very rare between
Cairns and Cooktown (only 2 seen in 10 years of censusing). Absent north of Cooktown. [All
data are previously unpublished data of A.M. Ayling]. L. miniatus is extremely abundant in the
sub-tropical waters of Norfolk Island, 1,725km south-east of the GBR (29 02's, 167°57" E)




where it grows to a considerably larger size than on the GBR. Interestingly no other lethrinids
or lutjanids are abundant at Norfolk (A. Church pers. comm.)

16. L. xanthochilus

Not recorded on GBR by Walker or Grant. Observed on several mid-shelf reefs off Townsville
(D.McB. Williams pers. obs.). Occasionally seen on mid- and outer shelf reefs north of Cairns
(A.M. Ayling pers. comm.). :

2.1.2 Habitats Elsewhere

2.1.2.1 Long-nosed Emperors

1. L. olivaceus

Often caught in deeper waters over 200m. Reported to go into rivers (Walker 1975). Inhabits
coral reef and sandy coastal waters to about 185m depth (Sato et al. 1984).Typically caught in
approximately 100m depth on Pacific Island reefs (Mead 1979). Juveniles found in shallow
sandy areas (Carpenter and Allen 1989).

2.1.2.2 Nebulosus-like

2. L. laticaudis

Coastal reefs, usually over adjacent sand or rubble areas (Allen and Swainston 1988).
Associated, in small numbers, with Okera's (MS) 'hard-bottom' assemblage in northern and
north-western Australia. Recorded in depths of 20 to 60m in latter study, most fish at 20 to
30m. Juveniles inhabit seagrass beds and mangrove swamps while adults are found mostly on
coral reefs (Carpenter and Allen 1989).

3. L. nebulosus

Caught by traps among coral reefs but often on lines above rocky reefs down to 60m (Smith
1986). Inhabits coral reefs and inshore waters to SOm depth; also found in mangrove creeks and
around jetties and wharves. Juveniles occur inshore and adults in deeper waters (Sato et al.
1984). Juveniles form large schools in shallow, sheltered, sandy areas (Carpenter and Allen
1989). Sivalingam (1969) concluded that there was a general movement of L. nebulosus
individuals to deeper water as they increased in size. He observed small specimens up to 15cm
SL in shallow waters ( large bays in Sri Lankan waters (cited in McPherson et al. 1988).
Around South Pacific Islands this species tends to be caught around shallow banks or in large
lagoons, in contrast to L. olivaceus which is commonly caught at depths around 100m (Mead
1979).

2.1.2.3 Small, shallow-bodied, no thumbprints

4, L. lentjan

Sandy areas next to coral reefs (Allen and Swainston 1988). Inhabits coastal and coral reefs,
usually over sand (Sato et al. 1984). Associated, in small numbers, with Okera's (MS)
'hard-bottom' assemblage in northern and north-western Australia. Also associated with the
‘offshore sandy bottom' assemblage in 80 to 90m on the Sahul shelf (Okera MS). Found over
sandy bottom in coastal areas, deep lagoons and near coral reefs to depths of around 50m.
Juveniles and small adults commonly in loose aggregations over seagrass beds, mangrove
swamps and shallow sandy areas while adults are generally solitary and found in deeper waters
(Carpenter and Allen 1989).

5. L. genivittatus

Inhabits sand-weed areas, sometimes in estuaries (Allen and Swainston 1988). In New
Caledonia, generally restricted to waters close to the coast on sandy-muddy bottom (Loubens
1978). A characteristic member of the 'inner shelf assemblage' (10 to 40m depth) of fishes on
the northern and north-western continental shelf of Australia. Generally found over 'harder’
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