
or .. 

FAR-NORTH SECTION SURVEY REPORT 

Report prepared by: 

Sea Research 

A.M. Ayling and,A.L. Ayling 

June 1984 



GBRMPA REPORT STATUS 

PROJECT: Coral Trout and Coral Survey of the Far Northern Section. 

TITLE: Far - North Section of the Great Barrier Reef Marine Park: 
Survey Report. 

AUTHOR: A.M. Ayling and A.L. Ayling 

AUTHORITY ACCEPTANCE OF REPORT: MRA: Chairman 

DATE: 20 December, 1984 

DECISION relating to.acceptance of report: 

Accepted. 

DECISION relating to publication of report: 

Approved distribution to interested parties. 

Name of Project Officer: 	Ian Dutton 



FAR-NORTH SECTION OF THE GREAT BARRIER REEF MARINE PARK: 

SURVEY REPORT 

Incorporating: 

Part I 	General Report on Survey Trip 

Part II 	Coral Reconnaissance 

Part III 	Dittribution and Abundance of Coral Trout 

(Plectropomus spp.) 

Part IV 	Abundance of the Crown of Thorns Star 

(Acanthaster planci) 

Part V 	Monitoring of Fish Populations on. Coral Reefs 

A report to the Great Barrier Reef Marine Park Authority 

Prepared by: 

Sea Research - A.M. Ayling and A.L. Ayling 

June 1984 



Contents 

Part I. General Report - Introduction . 	 1 

Water Masses . 	 1 

Reef Types 	 2 

Giant Clams 	 3 

Sea Urchins 	 3 

Sharks 	 3 

Saltwater Crocodiles . 

Turtles 

Dugongs, Dolphins, Whales 

Part II. Coral Reconnaissance 	 . 5 

Part III. 	Distribution and Abundance of Coral 

Trout Species Plectropomus  SPE). 	 6 

Part IV. 	Abundance of the Crown of Thorns Star 	. 14 

Part V. Monitoring of Fish Populations 

on Coral Reefs 	 . 15 

Appendix 1. 	Raw Data from Coral Trout Counts 	ff17 



Part 1. General Report 

Introduction  

Following a 7 day training trip 42 days were spent surveying 

selection of reefs throughout the Far-North Section of the 

Great Barrier Reef Marine Park. 	A total of 31 reefs, grouped 

in four broad cross-shelf transects were surveyed. The survey 

team was made up of six workers: four involved in general 

reconnaissance of coral and crown of thorns stars on each reef 

using the manta tow technique, and two workers making quantit-

ative counts of-coral trout, crown of thorns, and some other 

organisms on part of each reef. 

In addition an attempt was made to ground-truth some 

satellite imagery of the Princess Charlotte Bay area. 	Prior 

to the survey trip Brian classification of the image was 

conducted in Canberra with the assistance of Dr. D. Jupp at 

CSIRO Division of Water and Land Resources. 	The results of this 

work will be the subject of a separate report. 

Apart from the formal survey information various other 

aspects of the Far-Northern reefs were noted during the tr ip 

and some of this information is presented here. 

Water Masses  

Throughout the Far-North Section of the Great Barrier Reef Marine . 

Park the coastal water mass extends further across the Shelf 

than in any region further South on the reef. This appears to 

be caused less by any increase in coastal influence than by a 

decrease in the penetration of oceanic water through the outer 

barrier rampart. 	Apart from a few limited deeper channel s, 

most of the Far-North Section is relatively shallow; inter-

reefal areas range from 20-30m deep, compared to 30-50m in the 



Cairns Section and further South. 	This shallow water probably 

helps restrict the shoreward penetration of oceanic water over 

the shelf in this region. 

As a result most of the mid-shelf reefs in this Section 

have a strong coastal influence, with only a few small reefs 

immediately inside the line of outer barrier reefs that can be 

regarded as true mid-shelf reefs. 	The water visibility is 

low throughout the coastal region, and the cross-shelf distrib-

ution of most species is affected. The approximate position of 

the seaward margin of this extended coastal water mass is shown 

by the bold dotted line on the map in fig. 1. 

Reef Types  

Several major reef types are represented in the Far-North Section. 

Along the coast are numerous small reefs, usually bearing a 

combination of vegetated low sandy islets and mangrove forests, 

along with a few small high islands surrounded by fringing reefs. 

The mid-shelf reefs and shoal areas are generally large - up 

to 20 n.miles in length - and sandy, with only a narrow fringe 

of live coral around the perimeter. 	Toward the outer barrier 

rampart are a number of small mid-shelf reefs (mentioned above) 

that lie in relatively clear water and are largely outside the 

influence of the coastal water mass. 	These reefs were not as 

sandy and supported large areas of live coral. 

The outer barrier rampart is made up of an -almost contin-

uous line of reefs, the majority less than .5 n.miles long, 

with steep slopes falling to 30-35m depth on the inside and 

to well over 200m on the outer face. 	Beyond the outer barrier 

are about seven detached reefs rising abruptly from depths of 

300- 1400m; a type of reef unique to the Far-North Section. 



Giant Clams  

During the survey it was noticed that there were large numbers 

of dead gaping clam shells on many of the northern outer- and 

mid-shelf reefs, presumably the result of past clam harvesting 

by foreign fishing vessels.. Counts of dead and live Tridacna  

gigas were made on five reefs and these numbers, along with 

observations made on other reefs, are shown on the map in 

fig. 1. 	On most affected reefs all clams over about 20cm shell 

lengthhad been taken, not just the larger T. gigas, but also 

T. derasa, T. maxima, and T. 'squamosa. 	The approximate boundary 

of the area affected by this past harvesting is marked on the 

map by a dashed line. 	Somewhere in the region of 35% of the 

total area of the Far-North Section of the Park has been 

harvested, but this includes almost 70% of the outer reef. area. 

Sea Urchins  

Conspicuous sea urchin populations are rt.:It a feature of the 

Great Barrier Reef, but on some coastal reefs the distinctive 

long-seined species Diadema setosum is common. Dense populations 

of this species were found on two reefs in Shelburne Bay 

(1-2 per square metre), and they were also present on the other 

coastal reefs visited (see nap fig. 1 

Sharks  

Twelve different species of shark were seen during the survey 

and sharks- were common or abundant on all the reefs 	visited, 

especially the grey reef shark Carcharhinus amblyrhynchos. 

Sharks were more abundant and more aggressive than 	in any 

other section of the reef visited to date and they detrimentally 

affected the survey work on a few occasions. 	They were 

Particularly numerous and aggressive on the following reefs: 



10-352 Reef 

Triangle Reef 

Yule Detached Reef 

Three Reefs 

Tijou Reef - southern lagoon 

14-034 Reef 

Saltwater Crocodiles  

Fishermen and CSIRO crayfis'h workers have reported sighting 

crocodiles on a number of islands and cat's north of Cape 

Flattery. 	Reliable sightings are marked on the map in fig. 1 

and include reefs up to 10-15 n.miles offshore. During the 

present survey a crocodile was seen on 11-169 Islet in Shel-

burne Bay, causing survey work to be abandoned on that reef. 

Turtles 

Green and Hawksbill turtles were seen regularly during the 

survey trip. Green turtleswere very common around Grub and 

Corbett Reefs in Princess Charlotte Bay, where they were feeding 

over the extensive sandy reef flats, and around the nesting 

site of Raine Is. 	Green turtles were seen nesting on Raine 

and Boydong Islet, and hawksbills were seen nesting on Boydong 

Islet and Magra Islet. 

. Dugongs, Dolphins and Whales  

Dugongs were only sighted commonly along the southern face 

of Flinders Island. 

Irrawaddy dolphins were frequently seen in the coastal 
4 	 4 

water mass, 	and occasional bottlenose dolphins in the clearer 

.water further offshore. 

A small whale, probably a minke whale, was sighted near 

Tijou Reef. 



Part II. Coral Reconnaissance - Manta Tow Surveys 

Manta tow coral reconnaissance surveys were made on 3,1 reefs 

(see map fig. 1), although parts of 12 of these were not surveyed 

due to weather and time restrictions. 

Maps showing tow numbers and paths are included with 

the raw data forms presented separately from this report. 

In general the technique gave a quick overview of the 

state of each reef but a few problems were encountered: 

Where water visibility was less than 8m it became 

difficult for the manta towers to follow the edge of the reef 

and lowered the reliabilIty of the survey results. This 

problem became more pronounced where visibility was less than 

5m on some of the inner-shelf reefs, and collisions with coral 

heads and temporary loss of the manta board were frequent in 

these conditions. 

Rough weather made it impossible to survey parts of 

some reefs. 	Most inner- and mid-shelf reefs could be fully 

surveyed in winds up to 15 knots, but on the outside of the 

outer-shelf reefs winds of 15 knots or more precluded survey. 



Part III. 	Distribution and Abundance of Coral Trout Species  

Plectropomus spp. in the Far-North Section  

Introduction  

During 1983, .surveys of coral trout abundance were made on 

56 reefs in the Cairns and Central Sections of the Great Barrier 

Reef Marine Park (A.M. Ayling, reports to GBRMPA April 1983 and 

June 1983). 	In addition, surveys were made on ten reefs in the 

Swain Group of reefs, toward the southern end of the Great 

Barrier Reef, in early 1984. As well as providing a baseline 

from which to estimate any changes in coral trout populations 

resulting from the protection provided by the Park, these 

surveys established some broad patterns of distribution and 

abundance for the five different species of Plectropomus found 

on the Reef. 

Shelf position; the position of a reef relative 

to the shore and the outer edge of the continental shelf, was 

shown to be the primary factor influencing the presence and 

abundance of these species on any reef. 	Latitude had a signif- 

icant influence only on P. leopardus the common coral trout. 

This species showed an exponential increase in abundance toward 

the southern end of the Reef: mean densities in the Swain Group 

were 103 per ha compared to 24 per ha in the Cairns Section. 

This report extends the survey of P1-ectropomus spp. to 

28 reefs in the Far-North Section of the Park, covering the 

region from Cape York (10°45'S) to Princ-ess Charlotte Bay 

(14°S). These data give a considerable extension to the latit- 

udinal range of coral trout surveys. 	As has been mentioned /  

the coastal water mass- extends further across the shelf in 

the Far-North Section compared to southern parts of the Reef 



and it was suspected that this would influence the cross-shelf 

distribution of coral trout in this area. 	Fishing pressure on 

reef fish populations in the Far-North is probably lower than 

in any other area on the Reef, largely due to the remoteness 

of the region. 	It was envisaged that the present survey would 

give an indication of the normal abundance and length frequencies 

of relatively unfished populations of coral trout. 

Methods  

Survey reefs were selected in four broad transects across the 

shelf. On three of these transects five reefs were surveyed: 

one inner-shelf, two mid-shelf, two outer-shelf. 	However, on 

the Cape Grenville transect twelve reefs were selected in a 

wide range of shelf positions, including two of the detached 

reefs outside the outer barrier rampart. 	As in previous surveys 

the relative shelf position of each reef was established by 

the ratio of the distance off the coast of the reef, to the 

distance from the coast to the edge of the shelf (the 200m . 

depth contour) at the latitude of the reef. 	This ratio ranges 

from 0 for reefs fringing the mainland coast, to 1.0 representing 

the outer face of the outer barrier or detached reefs. 

In previous surveys latitude has been used as a measure 

for establishing N-S patterns of abundance on the Reef, but 

this distorts the picture to some extent. 	SOuth of Cardwell 

the Reef turns out to the east, aligned roughly NW-SE, and as 

a result these southern reefs are pushed together on a latit- 

udinal scale when compared to northern reefs. 	To get' around 
4 	 A 

this problem a N-S position index was calCulated, using-a base- 

line running from Cape York south to Cape Capricorn. 	Reef 

position was measured at right angles back to this baseline and 



given an index proportional to Cape York with an index of 0, 

and Lady Elliot Island with an index of 1.0. 

Ten 50 x 20 metre transects were searched for coral trout 

on each reef. The counts were scattered randomly along approx- 

imately one kilometre of reef edge. 	As in all the Cairns and 

Central Section surveys, the counts, were confined to the shelt-

ered back reef area, usually . the NW facing side of the reef. 

An exception was Great Detached Reef where counts were made on 

the exposed outer face of the reef. 	On Cockburn Reef two 

widely separate back reef sites were surveyed. 

Counts were made by two divers along a 50m fiberglass,  

tape run from the reef edge at right angles down the slope. 

The observers counted all Plectropomus spp. within 10m of the 

central tape, each observer recording the individuals seen on 

one side of the line, and the two counts being combined to 

give the total number per 50 x 20m (1000m2 ). Species, and 

estimated total length in cm was recorded for each coral trout 

seen. 

Results 

Five species in the genus Plectropomus were encountered during 

this survey. These were: P. leopardus the common coral trout, 

P. maculatus the .bar-cheeked trout, P. Sp. the blue-spot trout, 

P. laevis (=P.'melanoleucas)the footballer or tiger trout, and 

P. truncatus the passionfruit trout. 

The raw data from all counts are listed in appendix 1. 

All the survey reefs are marked on the map in fig. 1 and 

the actual area surveyed on each reef is shown on the larger 

scale maps in figs. 2-6. 	The abundance of the Plectropomus  

counted on each reef is recorded in table 1, along with listings 



of the latitude and shelf position index of the reef. 

The cross-shelf distribution of the three most abundant 

species is shown in fig. 7, along with the approximate position 

of the coastal/offshore water mass convergence. 	The bar-cheeked 

or coastal trout P. maculatus was abundant on most reefs in 

the coastal water mass and was not found on any reef outside 

the convergence. P. leopardus was only present in low numbers 

    

on inner-shelf reefs, and increased in abundance out to a peak 

on those small mid-shelf reefs outside the coastal water mass. 

Numbers dropped rapidly from this point to zero around the 

detached outer reefs. 	The blue-spot trout was only common 

around the outer-shelf reefs and was the only abundant species 

around the detached reefs. 

The relationship between N-S position index and P. leop-

ardus abundance for all 39 mid-shelf reefs surveyed to date 

is shown in fl g.8. 	An exponential curve gives a reasonable fit 

to all these values, but if the reefs north of Cardwell are 

considered separately,N-S position has no effect on P. leopardus  

abundance in this northern area, and there is an exponential 

increase in numbers from this point south (dashed regression 

lines on graph). 

It is not possible to separate the N-S effect from the 

cross-shelf influence for any of the other species except for 

P. sp. on the outer barrier rampart reefs from Ribbon Reefs off 

Cooktown north to Cape York. The relationship of P. sp. 

abundance to the N-S position indeX for these reefs is shown in 

figure 9, and suggests that therels no significant N-S change 

in the numbers of this species. 

Length frequencies were constructed using estimated total 

length, and are shown in figure 10 for P. leopardus on the 



mid-shelf reefs, the three mid-shelf reefs outside the coastal 

water mass, and the outer-shelf reefs. Mean size of this 

species on the three reef groups was (+ standard deviation): 

33.8 + 11.5, 32.9 + 10.4, and 35.3 + 12.5 respectively. 

Overall, approximately 18.8% of all P. leopardus counted on 

mid- and outer-shelf reefs were new recruits, between 6 and 22cm 

T.L. (mean 14.7 + 3.0). 

Length frequencies of all individuals of the other 

three common species, P. maculatus, P. laevis, and P. sp., 

are constructed in figure 11. 

Discussion  

The results of this survey will be incorporated into a paper 

that presents and discusses the results of all previous surveys 

and an extensive discussion will not be given as part of this 

report. 

As would be expected from previous results, cross-shelf 

Position is the major factor determining the presence and 

abundance of Plectropomus spp. on any reef. However, in the 

Far-North Section the general pattern is modified to some extent 

compared to that previously demonstrated for reefs in the 

Cairns and Central Sections. 	In both cases P. leopardus was 

most abundant on mid-shelf reefs with a rapid decrease in 

numbers both toward the coast and toward the outer edge of the 

shelf, but in the Far-north Section the peak 	is - displaced 

seaward (figure 12). This displacement is probably a result 

of the extended coastal water mass in this 	region: P.leopardus  

is generally much less abundant on turbid coastal reefs than 

in clearer mid-shelf waters. 

Cross-shelf distribution of P. maculatus and P. sp. 



is compared for the Far-North Section and the Cairns and Central 

Sections in figure 13. There is some indication that. P. maculatus  

is more abundant on mid-shelf reefs in the_ Far-North; again 

probably a result of the offshore extension of the coastal 

water mass. 	In both regions the blue-spot 	trout P. so. was 

most abundant on the outer-shelf reefs, but in the Far-North 

this species completely replaced P. leopardus on the outside of 

the detached reefs. 

The footballer trout P. laevis was almost entirely rest-

ricted to reefs outside the influence of the coastal water mass, 

but this species was nowhere common..  

The passionfruit trout P. truncatus , although rather 

rare, was encountered more frequently in the Far-North than on 

any of the previous surveys. 	A total of 12 individuals of this 

species were seen, all of them on the inside of the outer 

barrier reefs, and 4 were recorded in the counts. 	They were 

always associated with extensive Acropora thickets in protected 

lagoonal-like areas on these outer reefs, and were more wary 

of the observers than any of the other coral trout species. 

The work of D.M. Williams of AIMS on the cross-shelf 

distribution of many fish species also suggests that shelf 

position is the single most important factor influencing the 

distribution of most fishes. Williams (pers. comm.) also 

found a similar 	seaward extension of the coastal influence in 

the Far-.North. 

N-S patterns of abundance and distribution were generally 

not as pronounced as cross-shelf changes, in spite of the 

presence of a 1000 n.mile N-S gradient from Cape York to the 

Capricorn and Bunker Groups. 	The only significant gradient 

detected to date is the increase in P.leopardus on mid-shelf 



reefs south of Cardwell, with an approximately four-fold increase 

in numbers from the Far-North to the Swain Group. The data 

available to date suggest that P. maculatus, P. sp. and P.laevis  

show no significant changes in abundance over the length of the 

Reef. 	However, P. truncatus has so far only been observed on 

the inside of the true outer barrier reefs from Port Douglas 

north. 

Fishing pressure_ varies markedly along the 	length of the 

Great Barrier Reef, although no comprehensive data are available 

to support this statement. 	In general fishing pressure is 

high in the Cairns to Whitsunday area, moderate in the Swain 

Group, and low in the Pompey Complex and Far-North Section. 

In spite of the difference in fishing pressure, length frequency 

histograms of P. leopardus populations from the mid-shelf 

reefs of three of these areas; Far-North Section, Cairns Section, 

Swain Group, are similar (figure 14). The major difference 

is in the smaller size classes and reflects the time of survey 

relative to the main recruitment episode for this species: 

recruitment had just started in the Swain Group in mid-January, 

was well underway during February/March in the Cairns Section 

(9.4% of total numbers), and largely completed in the Far-North 

in April (18.8% of total numbers). 

Mean length of P. leopardus was similar in these three 

regions, ranging from 33.8 + 11.5cm in the Far-North, to 

36.2 + 1-2.0cm in the Cairns Section, to 34.5 + 8.1 in the Swain 

Group. These differences stem mainly from the relative 

numbers of large individuals in the Population. Off Cairns, 

where fishing pressure was heaviest, 12.9% of P. leopardus  

counted were over 50cm T.L., compared to 4.4% in the Swain Group, 

and 4.8% in the Far-North. 



general these data, incorporating all mid-shelf reefs 

from each region, suggest that fishing pressure has little 

influence on the length frequency of P. leopardus populations. 

However, when data from specific heavily fished reefs is 

compared to that from low fished reefs a small influence on 

length frequency distributions can be detected (A.M. Ayling, 

data from previous surveys). 
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Figures 2-6 Survey Reefs - Showing Position of 

Quantitative Survey Area 
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Part IV. 	Abundance of the Crown of Thorns Star (Acanthaster  

planci) in the Far-North Section  

During the Far-North Section survey counts of the crown of 

thorns star were made in the same ten 50 x 20m transects laid 

out to count coral trout (see Part III methods). The results 

from these counts are presented in table 2, along with spot-

check estimates of coral state and abundance in the survey 

area. 	Small numbers of Acanthaster were found on 11 of the 31 

reefs surveyed, with densities ranging from 1 to 16 per ha 

(grand mean 4.1 per ha). 	No Acanthaster were found on inner- 

     

shelf reefs in this area, or on the outer detached reefs. 

In general no destructive aggregations were seen on any of 

the reefs surveyed and there was no evidence to suggest that 

any reefs had previously been damaged by such aggregations. 



Table 2. Acanthaster planci Abundance and Coral State 

Acanthaster numbers recorded as the mean + the standard deviation 

for. ten 50 x 20m transect counts on each reef 

Reef 	 Acanthaster  Hard 
Coral 

Soft 
Coral 

Dead standing Comments 
Coral 

  

Inner-Shelf Reefs 

Stanley 	Is. 5-15% 1-5% 

Flinders 	Is. 30-50% 5-15% 1L5% 

Night 	Is. 15-30% 15-30% 1-5% 

Binstead 	Is. 30-50% 5-15% 1-5% 

Bird 	Is. 50-75% 151'30% 1-5% Diadema common 

Boydong 	11. 30-50% 5-15% 1-5% Diadema common 

Whyborn 15-301 30-50% 1-5% 

Mid-Shelf 	Reefs 

Corbett 0.1 0.3 30-50% 15-30% 1-5% 

Grub 30-50% 5-15% 

Celebration 15-30% 5-15% 1-5% 

13-055 1.1 + 	1.6 30-50% 15-30% 1-5% 

S.Charl 'es 	H. I s 0.1 + 	0.3 30-50% 5-15% 

Cockburn 	1 5 	-15% 5-15% 1-5% sponges 5-15% 

Cockburn 	2 15-30% 15-30% sponges 5-15% 

Middle 	Bk. 0.1 + 	0.3 30-50% 1-5% 15-30% 

Ashmore Bk. 0.1 + 	0.3 . 75-100% 5-15% 1-5% 

11-211 3--50% 1-5% 1-5% 

10-351 30-50% 1-5%, 1-5% 

10-352 0.3 + 	0.5 30-50% 1-5% 5-15% 



Table 2. Acanthaster planci Abundance and Coral State  

Acanthaster  numbers recorded as the mean + the standard deviation 

for ten 50 x 20m transect counts on each reef 

Reef 	 Acanthaster  Hard 
Coral 

Soft 
Coral 

Dead standing Comments 
Coral 

   

Outer-Shelf Reefs 

14-034 - 15-30% 1-5% 

13-125 - 30-50% 5-15% - 

Tijou - 30-50% 1-5% 

Cat 0.3 + 	0.7 50-75% 1-5% 5-15% 

Lagoon - 15-30% - cyclone damage? 

11-229 0.2 + 	0.4 30L50% 1-5% 

Three 0.1 + 	0.3 _ 30-50% 1-5% 1-5% sponges 5-15% 

Triangle 1.6 + 	2.1 30-50% 1-5% 5-15% 

10-386 0.5 + 	0.. 7 30-50% 1-5% 5-15% 

Detached 	Reefs 

Great 	Detached 	- 50-75% 5-15% - sponges 1-5% 

Raine 	Is. 	 - 50-75% 5-15% 1-5% sponges 1-5% 

Yule 	Detached 	- 30-50% 5-15% 1-5% 



Part V. 	Monitoring of Fish Populations on Coral Reefs  

Introduction  

Detecting changes in reef fish populations that may result from •  

people pressure (fishing, collecting etc), or from natural 

effects such as crown of thorn outbreaks and cyclone damage, 

is an important component of reef management. 	However, there 

are several problems involved in estimating fish numbers that 

need to be considered. Of prime concern is the natural high- 

variability evident in replicate counts of many fish 	species; 

the standard deviation is usually considerably more than 50% 

of the mean. 	This is generally a consequence of the 	clumped 

distribution patterns of many reef fish species, but it means 

that small changes in abundance often can not be detected, being 

swamped by the high variability. 

For Management purposes it would be more efficient to 

direct census effort at fish species that undergo detectable 

changes in abundance in response to any shift in reef community 

structure, whether natural or man-induced. 	Ideally, counts 

should be made of fish species or groups that are good indicators 

of reef type and structure, respond quickly to changes in any 

community parameter, and have low variability within a reef 

habitat. 

During the Far-North survey trip trial counts were made 

of two fish groups that observation, and prior work by D.M. 

Williams (pers. comm.), suggested would at least partially 

meet the above 4requirements. The groups counted were the 

families Chaetodontidae and Pomacentridae. 



Methods and Results  

1. Chaetodontidae 

Chaetodontids were counted on 18 of the reefs visited, counts 

being made along five 50 x 20m trap sects on each reef. 	Counts 

were made on 11 of the reefs on the Cape Grenville cross-shelf 

transect to detect any cross-shel f-  patterns of abundance, and, 

on a selection of 7 other reefs. 

A total of 25 species of Chaetodontid were recorded. 

Results from the 11 reefs on the Cape Grenville Cross-shelf 

transect are listed in table 3 and shown on the graphs in 

figures 15,16 and 17. 	Many of the species respond precisely 

to shelf position and hence give a good indication of the 

broad scale environment of each reef. 	Some of the more abundant 

species had a relatively low variance for these counts; 

standard deviations were usually less than 	50% of the mean and 

in a number of instances were less than la% of the mean. 

Chaetodontid counts were made on the sheltered western 

side of seven of the outer barrier reefs and these results 	are 

listed in table 4. These reefs were relatively similar in coral 

state and topography except Lagoon Reef, where there was exten-

sive coral damage, probably the result of a cyclone hit in 

the past 2-3 years. -Coral cover and bottom heterogeneity was 

markedly lower than on the other six reefs. 	Possibly as a 

consequence of this, total chaetodontid numbers on Lagoon Reef 

were only 35% of the mean total on the other outer reefs, 

and the number of species recorded was only 9 compared to a 

mean of 14.2 on the others. 

In general these preliminary results indicate that 

Chaetodontid numbers give a good indication of reef type and 



state, and may respond to changes in reef community structure. 

Detection of relatively small changes in abundance is possible, 

at least for the abundant species in which count variance was 

low. 

2. Pomacentridae  

Trial counts of all Pomacentrid species were made only on Tijou 

Reef in an attempt to determine the appropriate count size, and 

the time investment necessary to census this speciose family. 

A transect 2.5m wide could be counted with a single pass along 

the 50m tape and took approximately 20 minutes to complete. 

The mean + the standard deviation for four of these counts are 

listed in table 5. 	Numbers of some of the more sedentary species 

exhibited a relatively low variance, but in general this family 

was more difficult to count accurately, and the numbers were 

more variable, than the Chaetodonti dae. 

1 
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Table 5. 	Pomacentrid Abundance on Tijou Reef 

Recorded as the mean + standard deviation for four 50 x 2.5m 

transect counts in 6-8m death on the back reef slope, Sth, end 

Species 	 Abundance 

Acanthachromis polyacanthus 	 0.3 + 0.5 

Chromis amboinensis 	 0.3 + 0.5 

C.atripectoralis 	 12.3 + 4.4 

C. caerulea 	 4.0 + 8.9 

C. retrofasciata 	 11.5 + 7.4 - 

ternatensis 	 77.0  + 33.0 _ 

Dascyllus aruanus 	 11.0 + 6.7 - 

melanurus 	 0.3 + 0.5 

D. yeti 	 3.5 + 4.1 

Amblyglyphidodon curacao 	 4.5 + 2.1 

A. leucogaster 	 21.0 + 2.6 

Dischistodus melanotus 	 7.8 + 2.2 _ 

Chrysiptera rollandi 	 20.8 + 0.5 

C. talboti 	 8.0'+ 2.9 

Para glyphidodon nigroris 	 4.0 + 2.9 

Plectroglyphidodon lacrymatus 	15.5 + 8.1 

Pomacentrus amboinensis 	 .10.8 + 5.7 - 

' P. bankanensis 	 0.3 + 0.5 _ 

P. lepidogenys 	 1.3 + 1.5 _ 

P. grammorhynchus 	 13.8 + 2.8 - 

P. brachialis 	 36.5 + 7.2 - 

P. moluccensis 	 89.5 + 17.3 -___  

A 



Appendix 1. 	Raw Data from all Coral Trout Counts  



'.7-UT  SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARE.  

from ten 50 x 20 metre visual counts 	Aprjl/May 1S434 
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''OUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK 

from iea 50 x 20 metre visual counts 	April/May 1984 

13-125 Reef (Steene Rf.) Date: 4th May 1984 
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r:oRAL TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

data from ten 50 x 20 metre visual counts 	April/May 1984 

Date: 11-211 Reef (Forty Winks) 28th Apr.1984 Time: 0830-1130hr 
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'flPa' TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

6 ,  data from ten 50 x 20 metre visual counts 	•April/May 1S. 84 

f: 	11-229 Reef Date: 27th Apr. 1984 Time: 0830-1130hr 

E-,ti -n.ited total length in cm recorded for each fish seen 

P1Pctropomus 	leopardus 
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TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK 

(..1:3ta from ten 50 x 20 metre visual counts 
	

Aoril/May 1984 

Ashmore Banks Date: 26th ADr.1984 Time: 1200-1430hr 

   

;ti-n.)ted total length in cm recorded for each fish seen 

Ple(:tropomus 	leopardus 
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'09 AL TROUT SURVEY FAR NOWTH SECTION OF GREAT BARRIER REEF MARINE PARK  

ar.q adta from ten 50 x 20 metre visual counts 	April/May 1584 

 

Cockburn Reef - Site 2 Date: 25th Apr. 1984 Time: 1430-1700hr 

 

':sti -idted total length in cm recorded for each fish seen 

Ple'(: 	ropomus 	leopardus ................. 
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Date: 25th Apr. 1984 Time: 1000-1230hr 

TROUT SURVEY FAR  NORTH SECTION OF GREAT BARRI ER REEF MARI NE PARK  

data from ten 50 x 20 metre visual counts 	April/May 1984 

Middle Banks 

(;tin,)ted total length in cm recorded for each fish .seen .  

---- 

Rle(Itropomus 	leopardus 
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IKUU1 SUHVEY t- AR NUR1H SECTION OF GREAT BARRIER REEF MARINE PARK 

ay. ci,)ta from ten 50 x 20 metre visual counts 	Apri 1/May 1584 .  

Three reefs 	 Date: 24th Apr.1984 Time: 1030-1300hr 

sti -n,3ted total length in cm recorded for each fish seen 

P.lect ropomus 	I eopardus 
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PAL TROUT SURVEY FAR NORTH SECTION OF GREAT  BARRIER 
 REEF MARINE PARK  

data from ten 50 x 20 metre visual counts April /May 1584 

Triangle Reef 

ti -1.1ted total length in cm recorded for each fish seen 

Date: 22nd Apr.1984 Time: 1300-1615hr 

Plectropomus Ieopardus  
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untAl BAKRIER REEF MAR!NE PARK ur  

cf,3ta from ten 50 x 20 metre visual counts 	April/May 1984 

MINmwmarr... Date: 21st Apr.1984 Time: 1430-1730hr 

ti -1,)ted total length in cm recorded for each fish seen 

P-c c : 	10-386 Reef 



-0;)4.,_ TROUT  SURVEY .FAR NORTH SECTION OF GREAT BARRIER REEF MART NE PARK, 

a 	d:Ita from t:en 50 x 20 metre visual counts 	Aar i 1/May 1.984 

.: c 	10-352 Reef Date: 20th Apr. 198 4 Time: 1430-1715hr 

  

Esti -I ,)ted total 1 ength in cm recorded for each fish seen 
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IKUU I JUti VE I  r  HK NW', I 11 	JtL I I UN OF (..iKt.A I Ic5/AK,K I t.K Kt LI- MAK I Nt:. PARK 

cl,)ta from ten 50 x 20 metre visual counts 	April /May 1984 

ef: 	10-351 Reef Dater 20th Apr, 1984 Time: 0800-1130hr 

sti -noted total length in cm recorded for each fish seen 

c~l ectropomus 	leopardus 
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TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK 

d,ita from ten 50 x 20 metre visual counts 	April/May 1984 

Whyborn Reef Date: 15th Apr..1984 Time: 1400-1630hr 

  

ti'noted total length in cm recorded for each fish seen 
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:IPA:. TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

data from ten 50 x 20 metre visual counts.. 	April/May 1984 

ef: 	Boydong Islet Date: 14th Apr. 1984 Time: 1400-1730hr 

    

stinited total length in cm recorded for each fish seen 

P1P,:tropomus leopartius 
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nPA 1  TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK 

a\,./ ddta from ten 50 x 20 metre visual counts 	April/May 1584 

e c: Bird Island Date: 13th Apr.1984 Time: 1000-1230hr 

    

sti-1 ,ted total length in cm recorded for each fish seen 

P1Pc tropomus 	leopardus 
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cdto_ TROUT SURVEY FAR NORTH SECTION. OF GREAT BARRIER REEF MARINE PARK -------- 

dota from ten 50 x 20 metre vi sual counts 
	

Apri I /May 1984 

: 	Cockburn Reef - Si te.  1 	Date: 12th Apr, 198.4 Time: 1430-1700hr 

sti -n.)ted total 1 ength in cm recorded for each fish seen 
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PIPctropomus .leopardus 
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,PAL TROUT SURVEY FAR  NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

data from ten 50 x 20 metre visual counts. 	April/May 1S84 

e f :  Great Detached Reef Date: 10th Apr. 1984 Time: 0900- 1200hr 

     

      

sti-nJted total length in cm recorded for each fish seen 

P1Pc.tropomus-leopardus 
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)fl'1L TROUT SURVEY  FAR NORTH SECTION OF GREAI BARRIER REEF MARINE PARK 

aw ddta from ten 50 x 20 metre visual counts 	April/May 1584 

e  
• Raine Island Date: 9th Apr .1984 	Time: 1130-1400hr 

     

stim,)ted total length in cm recorded for each fish seen 
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OPAL IKUUI SUHVEY VAR NUKIN SECTION OF GREAT BARRIER REEF MARINE TARK  

aw cldta from ten 50 x 20 metre visual counts 	ApriA/May 1984 

e.f.: Sir Charles Hardy I s. 	 Date: 8th.  Apr. 1984 	Trme: 1530-1800hr 

stimoted total length in cm recorded for each fish seen 
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)PAL TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE  PARK  

delta from ten 50 x 20 metre visual counts 	April/May 1584 

11: 	Suchen Reef 13-055 
	

Date: 7th Aar .-1984' Time: 1015-1245hr 

stimted total length in cm recorded for each fish seen 
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()PAL TROUT SURVEY FAR NORTH SECTION OF GREAT CARRIER REEF MARINE PARK _ — 

a‘,. data from ten 50 x 20 metre visual counts 	April/May 1984 

e,f: Celebration Reef 

stim,ited total length in cm recorded for each fish seen 

Pletltropomus 	eopardus 
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) pai_ TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

6, data from ten 50 x 20 metre visual counts 	Aprjl/May 1984 

et" : 	Night Island Date: 6th Apr. 1984 	Time: 0800-1130hr 

     

     

stimated total length in cm recorded for each fish seen 
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cIAL TROUT SURVEY FAR NORTH SECTION OF GREAT BARRIER REEF MARINE PARK  

(A,Ita from ten 50 x 20 metre visual counts 
	

April/May 1984 

Fr: Grub Reef 

stirndted total length in cm recorded for each fish seen 

• 
P1Pctropomus 	leopardus 
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1//._ TROUT SURVEY FAR NORTH SECTION OF  GREA T  BARRI ER REEF MARI NE PARK 

data from ten 50 x 20 metre vi sual counts 
	

Aori I /May 19814 

Corbett Reef 

-Ioted total length in cm recorded for each fish- seen 
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TROUT SURVEY  FAR NORTH  SECTION  OF GREAT BARRIER REEF MARINE PARK  

co\,. data from ten 50 x 20 metre visual counts. 	April/May 1984 

R€.ef: 	Stanley Island 
	

Date: 1st April 1984Time: 0930-1230hr 

Esti-)ated total length in cm recorded for each fish seen 

Pl.ctropomus 	leopardus 
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