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1 PREFACE 

The Australian Institute of Marine Science’s Long-term Monitoring Program (LTMP) monitors benthic and reef fish 

assemblages, crown-of-thorns starfish populations and other agents of coral mortality (bleaching, coral diseases 

and Drupella) on an annual basis. Reef fish and benthic communities are monitored along permanently marked 

transects in a standard reef slope habitat on selected reefs. This Standard Operational Procedure is Volume 3 in a 

series of seven, produced by the Long-term Monitoring Program at the Australian Institute of Marine Science. It 

details the standard procedure used to estimate reef fish abundance and lengths along these permanent 

transects. Training protocols and data management procedures are also detailed. 

 

2 INTRODUCTION 

The method adopted by the Long-term Monitoring Program (LTMP) to survey reef fish populations is underwater 

visual census. This technique has been used for many years to assess reef fish populations and is regarded as 

relatively accurate and cost effective (Sale 1980, Thresher & Gunn 1986). Underwater visual census is ideally 

suited to monitoring the abundance of coral reef fish as it allows for the collection of community level data 

without the disturbance inherent in other more destructive sampling techniques. 

  

Visual census encompasses many techniques used to quantify reef fish populations (Thresher & Gunn 1986). The 

more traditional belt transect method, as first described by Brock (1954), has been adopted by the LTMP to assess 

reef fish populations. This method has been widely used in the past and provides similar estimates of precision 

and accuracy to other methods (Samoilys & Carlos 1992). In its simplest form the belt transect method for visual 

census of fish populations involves an observer, equipped with SCUBA gear, estimating the abundance of fish 

within a given area (the belt transect). A multitude of factors, including fish mobility and habitat complexity, have 

been shown to affect the precision of the counting technique. Additional errors in abundance estimates are likely 

to be introduced through observer bias. Therefore, any program using more than one observer must ensure that 

differences in bias between observers are minimised, to allow comparisons of data collected by different 

observers.  

 

The following protocol has been adopted by the LTMP as the standard methodology for undertaking visual 

census. Strict adherence to this protocol, combined with annual inter-observer training and standardisation 

ensures that the resulting data are of high quality with maximal power to detect change over time. 

 

3 SAMPLING DESIGN 

Reef fish communities on 46 reefs were surveyed annually up until 2005. Since then, reefs have been surveyed as 

part of the LTMP in alternating years, within six sectors of the Great Barrier Reef (Cooktown/Lizard Island, Cairns, 

Townsville, Whitsunday, Swain and Capricorn-Bunker sectors). In each of these sectors (with the exception of the 

Swain and Capricorn-Bunker sectors) three shelf positions (inner, mid and outer) have been identified for 

sampling. Three reefs are nested within each of these shelf position/sector combinations except in the inner shelf 
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of the Cooktown/Lizard Island sector where two reefs are surveyed and in the mid-shelf of the Cairns sector 

where four reefs are surveyed. In the Swain sector only the outer shelf (two reefs) and mid-shelf (five reefs) are 

surveyed. In the Capricorn-Bunker sector, only outer shelf reefs are represented, with four reefs being surveyed. 

Shelf position is determined by the position of the reef relative to the coast and continental slope, with inner shelf 

reefs closest to the coast. 

 

Since 2006, surveys on 46 different reefs and ten of the initial reefs were conducted in alternate years to LTMP 

surveys as part of the Representative Areas Program (RAP) to assess the effectiveness of the rezoning of the 

GBRMP in 2004. RAP surveys are conducted in five offshore latitudinal sectors (reefs >30 km from the coast in the 

Cairns, Townsville, Pompey, Swain and Capricorn-Bunker sectors) of the GBRMP. This program surveys No-Take 

Marine Reserve reefs that are paired with similar reefs open to fishing. 

 

Since 2020, the two sampling designs have been combined and currently the LTMP conducts fixed site surveys at 

71 reefs each year. During the surveys, a single habitat is surveyed on each reef, typically situated on the north-

east flank. It is described as the first stretch of continuous reef with a slope less than vertical, going in a clockwise 

direction from the back reef zone towards the front reef. The selection of a common habitat allows comparisons 

to be made between reefs both within and among sectors. Within this habitat three sites are surveyed, each 

containing five, permanently marked, 50 metre long transects, lying approximately parallel to the reef crest.  

 

Transects are set along the middle of the reef slope (usually at depths between 6 and 9 metres, depending on the 

tidal state). The centre line of each transect is marked with a star-picket at each end and sections of steel 

reinforcing rod (10 mm diameter) at 10 metre intervals. Transect bearings are followed for each 10-metre 

segment of transect to ensure year to year consistency in transect position. Each star-picket is labelled with a 

plastic tag identifying them as belonging to AIMS. The star-picket at the beginning of the first transect of each site 

is marked with a subsurface buoy to aid in locating the site.  

 

From the beginning of the 2021 field season, protocols were changed to expand from an original list of 233 

species to include all non-cryptic species, as fish counts by experienced observers were not biased by the number 

of species surveyed and improved assessments of reef fish diversity and function (Cheal and Emslie, 2020).  

Counts of all non-cryptic, diurnal, small-bodied (<20cm) and small site-attached species (from families Cirrhitidae, 

small Labridae, Microdesmidae, Plesiopidae, Pomacentridae and Pseudochromidae, and genera Canthigaster, 

Oxymonacanthus, Paraluteres, Pervagor,Pseudanthias) are counted on 50 metre by 1 metre transects, while all 

large mobile demersal species are conducted on 50 metre by 5 metre transects (Appendix I).  

 

For all surveys only fishes estimated as belonging to the year 1+ age class are included in counts. The reason for 

excluding 0+ fish is that recruitment can be highly variable both in space and time. It is also likely that there are 

high mortality rates as well as considerable repositioning of recruits within the first year. These factors would 

contribute unreasonable variability in abundance estimates of the stocks being monitored.  

 

From the beginning of the 2017 field season, protocols were changed to include estimates of the length of each 

fish, into 2cm bins for fishes counted on 1m belts and 5cm bins for all others fishes, as this does not affect counts 

and provides important information on fish biomass (Emslie et al. 2018).  
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4 DATA COLLECTION 

4.1 Equipment 

The following equipment is required for the collection of fish abundance data; 

 

1. Four complete sets of SCUBA diving equipment 

2. Underwater slate, pencil and data sheets (Appendix II) 

3. Six 50 metre fibreglass measuring tapes  

4. Handheld Geographical Positioning System (GPS) to aid in site location 

4.2 Personnel 

A minimum of four people is required for the collection of visual census data using this technique; two additional 

team members conduct the benthic surveys along the same transects. Two trained observers conduct the fish 

surveys, while two people are required to lay and wind up measuring tapes along the centre line of each transect. 

A pair of divers must remain in the tender as surface support at all times. 

4.3 Sampling procedure 

The following section outlines the procedure for undertaking visual census of a permanent monitoring site. 

  

1. The site is located from the surface using a GPS and past knowledge of a site’s location in relation to 

surrounding reef or island structures. On reaching the general area a dump weight with a surface float is 

deployed to mark the approximate location. The boat is anchored slightly away from the site so that 

divers entering the water do not swim across transects and disturb fish before the census begins. The 

exact location and beginning of the first transect may be determined by snorkel before anchoring or by 

SCUBA after anchoring.   

 

2. Two divers enter the water. The first diver (observer) is equipped with a slate, pencil, data sheets 

(Appendix II) and one tape. The second diver (tape layer) carries the remaining five tapes. Before each 

transect the observer estimates an object (e.g. coral colony) thought to be 2.5 metres away. The actual 

distance is measured by the tape and recorded on the data sheet to allow the observer to calibrate their 

estimates against the desired transect width.  

 

3. The observer conducts the 50 metre by 5 metre surveys by swimming along the transect centre line using 

compass bearings taken every ten metres and metal rods as guides where available. The observer counts 

all large, mobile diurnal fishes (Appendix I) sighted within the area 2.5 metres either side of the centre 

line. The length of each fish is also estimated in 5cm bins. Labrids are further recorded as terminal or 

initial phase. 
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4. The tape layer follows approximately 5-10 metres behind the observer, laying a tape along the centre line 

of the transect. The tape is attached to the star-picket at the beginning of the transect then wrapped 

once around a convenient attachment point every 10 metres (reinforcing rod or convenient outcrop) with 

the end at 50 metres attached to, or as close as possible to, the last star-picket or suitable reef structure.  

 

5. On completion of the five, 50 metre by 5 metre transects, the observer and the tape layer ascend and exit 

the water. A second observer and tape winder then enter the water and return along the same transects 

(which are now marked with a tape along the centre line) undertaking a survey of the small bodied, site 

attached fish species (Appendix I). All nominated ‘small fish’ species occurring in a 1 metre wide strip up 

the reef slope from the tape are surveyed and lengths estimated in 2cm bins.  

 

6. Before each 50 metre by 1 metre transect the observer calibrates their estimation of the transect width 

as described for the 50 metre by 5 metre transects except the distance estimation is for 1.0 metre. These 

data provide the observer with a regular reference to the desired transect boundaries. 

 

7.  When the tape does not contact the substrate an imaginary line is dropped to the substrate directly 

below the tape and fish counted within the belt up-slope and perpendicular to this line. 

4.4 Census technique 

A visual census aims to record an instantaneous estimate of abundance and length for the target species present 

within the transect bounds. Unfortunately, this theoretical goal can never be realised due to factors such as the 

time taken to count, estimate the length of and record each individual, and commonly, the inability to scan the 

entire transect area at any one time. Consequently, there is a need to employ a sampling technique which best 

approximates this ideal.  

 

Although it is impossible to census the entire transect in a given instant, it is possible to treat each transect as a 

series of instantaneous counts, such that each portion of the transect area is only viewed once for any given 

target species. In practice this is achieved by viewing ahead and counting target species in an area of the transect 

contained well within the bounds of visibility (often the next reinforcing rod serves as an appropriate break 

point). During the first scan of the section the most mobile target species should be counted and recorded, with 

progressively less mobile species recorded in consecutive counts. Fish entering the transect during, or after, that 

area of transect is sampled are not included as they were not present during the initial count. Once the most 

mobile species have been counted the observer moves along the centre of the transect searching for the more 

cryptic and slower moving target species, being careful to include individuals of the most mobile species which 

were obscured from view by the structure of the reef during the initial count of the area.  

4.4.1 Timing of census 

In an attempt to reduce variability in fish densities (due to diurnal influences in behaviour) sampling excludes the 

high activity periods of early morning and late afternoon.  Sampling is limited to between 0900 and 1630 hours 

during winter months and between 0830 and 1700 hours during summer months. This time window also excludes 

periods of poor visibility caused by low sun angle. 
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4.5 Data recording 

In addition to abundance and length estimates of target species, several ambient parameters are recorded which 

describe the physical environment at the time of census. Before entering the water a number of parameters 

relating to weather conditions and location are recorded on the data sheets (Appendix II), these are: 

 

Reef  

The reef name as shown in the Great Barrier Reef Gazetteer. 

 

Site  

The site number, where site 1 is the first site encountered when moving in a clockwise direction around the reef. 

 

Transect  

The number of the transect, where transect 1 is the first transect of a site encountered when swimming around 

the reef in a clockwise direction. 

 

Date  

The date of census in the format DD/MM/YY. 

  

Observer  

Initials of the observer carrying out the census. 

 

Tide  

Tide is recorded as either Low, High, Falling or Rising as determined 

 from tide tables. The tide state is entered as one of the categories shown in Table 1. 

 

Table 1: Tide states 

              State    Description 

 

 Low  One hour either side of Low water 

 High  One hour either side of High water 

 Falling  The period between High and Low water 

 Rising    The period between Low and High water 

Cloud 

Measured as the fraction of the sky covered by cloud and expressed in eighths (oktas) e.g. 0/8 indicates a 

cloudless sky, 3/8 indicates approximately three eighths of the sky is obscured by cloud. 

 

Wind  

Wind strength is recorded as a category described in Table 2. 
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Sea state 

Sea state is recorded as a modified Beaufort scale described in Table 3.  

Once in the water, the following data are recorded prior to commencing the survey of each transect. 

 

Time 

Recorded at the start of each transect. 

 

Depth 

Recorded to the nearest metre at the start of each transect. 

 

Start 

The time at which the census begins for each transect, recorded in 24 hour notation e.g. 3.15 p.m. is recorded as 

1515. 

 

Visibility 

Recorded in metres distance when the observer first enters the water, prior to census. Visibility is the estimated 

distance to the point where objects become indistinct. This is only recorded once unless it changes. A minimum 

visibility of 3 metres is required to perform surveys reliably. If visibility drops below this threshold, surveys are 

suspended until conditions improve. 

 

Complexity 

Habitat complexity is an important determinant of reef fish assemblage structure (Gratwicke & Speight 2005, 

Graham & Nash 2013, Emslie et al. 2014) and is subjectively estimated on each transect using a grading from 0 to 

5, where 0 = no vertical relief, 1 = low and sparse relief, 2 = low but widespread relief, 3 = moderately complex, 4 

= very complex with numerous fissures and caves, and 5 = exceptionally complex with numerous caves and 

overhangs (Polunin & Roberts 1993). Each category can be delineated into two halfs, i.e. 1 and 1.5. Two estimates 

are obtained: 1. Substrate complexity in which the complexity of the underlying reef matrix is estimated by 

imagining the reef without any live or dead coral skeletons, and 2. Habitat complexity in which the complexity 

attributable to both the underlying reef matrix plus that of live and dead coral skeletons is estimated.  

  

Table 2. Wind strength categories 

 Category Wind strength (knots) 

 

 0 0 

 1 1-5 

 2 6-10 

 3 11-15 

 4 16-20 

 5 21-25 
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Table 3: Sea state description 

 Sea state Description 

 

   Calm Mirror-like to small ripples 

   Slight Large wavelets, crests breaking 

   Moderate Many white caps forming 

   Rough Large waves, 2-3m, white caps 

 

 

5 DATA MANAGEMENT 

Due to the large volume of data collected during each survey trip, strict data management procedures must be 

followed to ensure safe and efficient storage of data. 

5.1 Equipment 

Laptop computer running Windows 10 or later and current data entry software (‘Reefmon’).  

5.2 Procedure 

5.2.1 Field 

1. On the same day data are collected, conduct the following procedure: 

Rinse data sheets in fresh water and then dry. 

Assign sample identification numbers1 to each transect. 

Enter data onto a laptop computer using current data entry software. Fish species names are entered in 

the database as a seven digit fish code. The first three letters represent a genus code, and the following 

four letters represent the species code (e.g. DAS.RETI is Dascyllus reticulatus, Appendix I). 

5.2.2 Office QA/QC 

After the field trip, data are checked and added to the main data base using the following procedure: 

 

1. synchronise laptop with database.   

2. Print raw data entered at sea and check against field data sheets. This checking procedure requires two 

personnel. One person reads out the species, abundance, length and phase (labrids only) from the field 

sheets while the other person checks these values against the printout of field entered data. 

 
1 Sample identification numbers consist of a two letter ‘trip code’ which is incremented for successive survey trips followed 
by a unique number for each site. Census data taken from the 5 and 1 metre wide transects within a given site are assigned 
the same sample identification numbers starting from 101 (the first site surveyed during a trip) and incrementing upwards for 
each new site e.g. OD101.  
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3. Correct any errors in the data using the java reefmon interface and save. 

4. Inform database manager that corrections have been made into the ORACLE database. 

5. File field data sheets and data printout. 

 

 

6 TRAINING 

The LTMP uses a bipartite program to train personnel in visual census of fish populations. Firstly, new observers 

are trained, in situ, in the identification of the target species (Appendix I), and in the standard technique for visual 

census of belt transects. Secondly, experienced observers are continually assessed to minimise inter-observer 

bias. 

6.1 Fish identification 

The level of expertise required for identification of reef fish is achieved with the use of reference texts in 

conjunction with field training. Initial familiarity with the target species is gained by regular perusal of relevant 

field guides e.g. Allen (1991), Allen et al. (2003), Myers (1989), Randall et al. (1997), and Stuart-Smith et al. (2015) 

and online resources. Texts such as these provide a comprehensive photographic record of the species targeted in 

the annual reef fish surveys. Identification skills are further enhanced with underwater tuition where an 

experienced observer points out target species and highlights physical characteristics, habitat preferences and 

behavioural patterns that will aid in quick and accurate identification. 

6.2 Census technique 

Training of observers in the visual census technique involves an experienced observer and trainee undertaking 

concurrent surveys using the standard procedure. At the end of each site, data are compared and possible 

sources of discrepancy discussed. For 50 metre by 5 metre transects, the trainee and experienced observer swim 

side by side down the centre line of the transects. At the end of each transect they swap sides to control for any 

position related bias. As the 50 metre by 1 metre transects are too narrow for observers to swim abreast, they 

swim in single file. The observers swim approximately 10 metres apart and swap positions at the end of each 

transect, again to control for any position related bias. 

6.3 Inter-observer standardisation 

Observers undertake annual standardisation exercises to maintain close concordance in their counts. The 

procedure used for inter-observer standardisation is identical to that outlined above for the training of observers 

in the visual census technique. 



 

9 

6.4 Fish length calibration 

In addition to estimates of abundance of fishes, the LTMP also estimates the lengths of fishes in 2cm bins for 

species from families Cirrhitidae, small Labridae, Microdesmidae, Plesiopidae, Pomacentridae and 

Pseudochromidae, and genera Canthigaster, Oxymonacanthus, Paraluteres, Pervagor, Pseudanthias and 5cm bins 

for all other species. To ensure that length estimates are valid, lengthing calibration should be conducted at the 

start of every trip using plastic fish models of known lengths. Observers estimate the length of each model held 

up randomly, and calibration continues until estimates are consistently within 2cm of the known lengths. 

Estimates are also compared among observers to ensure that there are no consistent biases. 
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7 APPENDICES 

7.1 Appendix I: Fish species list 

The following is a list of fish species recorded by the LTMP on the Great Barrier Reef noting; the original subset of 

fish recorded prior to 2021, mobile large bodied species recorded on the 5m x 50m belt transect and sized in 5cm 

bins, and small bodied, site attached species recorded on the 1m x 50m belt transect and sized in 2cm bins. New 

species may be added, and new codes generated by the AIMS Data Centre, as they appear during the surveys. 
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Family Genus Species Original 

list 

5m 

Transect 

1m 

Transect 

Acanthuridae Acanthurus albipectoralis ✓ ✓   

Acanthuridae Acanthurus auranticavus ✓ ✓   

Acanthuridae Acanthurus bariene   ✓   

Acanthuridae Acanthurus blochii ✓ ✓   

Acanthuridae Acanthurus dussumieri ✓ ✓   

Acanthuridae Acanthurus fowleri   ✓   

Acanthuridae Acanthurus grammoptilus ✓ ✓   

Acanthuridae Acanthurus leucocheilus   ✓   

Acanthuridae Acanthurus lineatus ✓ ✓   

Acanthuridae Acanthurus maculiceps   ✓   

Acanthuridae Acanthurus mata ✓ ✓   

Acanthuridae Acanthurus nigricans ✓ ✓   

Acanthuridae Acanthurus nigrofuscus ✓ ✓   

Acanthuridae Acanthurus nigroris   ✓   

Acanthuridae Acanthurus nigricauda ✓ ✓   

Acanthuridae Acanthurus olivaceus ✓ ✓   

Acanthuridae Acanthurus pyroferus ✓ ✓   

Acanthuridae Acanthurus thompsoni ✓ ✓   

Acanthuridae Acanthurus triostegus ✓ ✓   

Acanthuridae Acanthurus xanthopterus ✓ ✓   

Acanthuridae Ctenochaetus binotatus   ✓   

Acanthuridae Ctenochaetus cyanocheilus   ✓   

Acanthuridae Ctenochaetus spp ✓ ✓   

Acanthuridae Ctenochaetus striatus   ✓   

Acanthuridae Naso annulatus   ✓   

Acanthuridae Naso brachycentron   ✓   

Acanthuridae Naso brevirostris   ✓   

Acanthuridae Naso caeruleacauda   ✓   

Acanthuridae Naso caesius   ✓   

Acanthuridae Naso hexacanthus   ✓   

Acanthuridae Naso lituratus ✓ ✓   

Acanthuridae Naso thorpei   ✓   

Acanthuridae Naso tonganus ✓ ✓   

Acanthuridae Naso unicornis ✓ ✓   

Acanthuridae Naso vlamingii   ✓   

Acanthuridae Paracanthurus hepatus ✓ ✓   

Acanthuridae Prionurus maculatus   ✓   

Acanthuridae Prionurus microlepidotus   ✓   

Acanthuridae Zebrasoma scopas ✓ ✓   
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Family Genus Species Original 

list 

5m 

Transect 

1m 

Transect 

Acanthuridae Zebrasoma veliferum ✓ ✓   

Aulostomidae Aulostomus chinensis   ✓   

Balistidae Abalistes stellaris   ✓   

Balistidae Balistapus undulatus   ✓   

Balistidae Balistoides viridescens   ✓   

Balistidae Balistoides conspicillum   ✓   

Balistidae Melichthys niger   ✓   

Balistidae Melichthys vidua   ✓   

Balistidae Odonus niger   ✓   

Balistidae Pseudobalistes flavimarginatus   ✓   

Balistidae Pseudobalistes fuscus   ✓   

Balistidae Rhinecanthus aculeatus   ✓   

Balistidae Rhinecanthus rectangulus   ✓   

Balistidae Rhinecanthus cinereus   ✓   

Balistidae Rhinecanthus rectangulus   ✓   

Balistidae Rhinecanthus verrucosus   ✓   

Balistidae Sufflamen bursa   ✓   

Balistidae Sufflamen chrysopterus   ✓   

Balistidae Sufflamen fraenatus   ✓   

Belonidae Strongylura incisa   ✓   

Caesionidae Caesio caerulaurea   ✓   

Caesionidae Caesio cuning   ✓   

Caesionidae Caesio lunaris   ✓   

Caesionidae Caesio teres   ✓   

Caesionidae Caesio xanthonota   ✓   

Caesionidae Pterocaesio digramma   ✓   

Caesionidae Pterocaesio marri   ✓   

Caesionidae Pterocaesio pisang   ✓   

Caesionidae Pterocaesio tile   ✓   

Caesionidae Pterocaesio trilineata   ✓   

Carangidae Atule mate   ✓   

Carangidae Carangoides ferdau   ✓   

Carangidae Carangoides fulvoguttatus   ✓   

Carangidae Carangoides orthogrammus   ✓   

Carangidae Carangoides plagiotaenia   ✓   

Carangidae Caranx ignobilis   ✓   

Carangidae Caranx melampygus   ✓   

Carangidae Caranx sexfasciatus   ✓   

Carangidae Elagatis bipinnulata   ✓   
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Carangidae Gnathanodon speciosus   ✓   

Carangidae Scomberoides lysan   ✓   

Carangidae Trachinotus blochii   ✓   

Carangidae Turrum gymnostethus   ✓   

Carangidae Ulua mentalis   ✓   

Carangidae Uraspis helvola   ✓   

Carangidae Carangoides gymnostethus   ✓   

Centropomidae Psammoperca waigiensis   ✓   

Chaetodontidae Heniochus diphreutes   ✓   

Chaetodontidae Chaetodon aureofasciatus ✓ ✓   

Chaetodontidae Chaetodon auriga ✓ ✓   

Chaetodontidae Chaetodon baronessa ✓ ✓   

Chaetodontidae Chaetodon bennetti ✓ ✓   

Chaetodontidae Chaetodon citrinellus ✓ ✓   

Chaetodontidae Chaetodon ephippium ✓ ✓   

Chaetodontidae Chaetodon flavirostris ✓ ✓   

Chaetodontidae Chaetodon guentheri   ✓   

Chaetodontidae Chaetodon kleinii ✓ ✓   

Chaetodontidae Chaetodon lineolatus ✓ ✓   

Chaetodontidae Chaetodon lunulatus ✓ ✓   

Chaetodontidae Chaetodon lunula ✓ ✓   

Chaetodontidae Chaetodon melannotus ✓ ✓   

Chaetodontidae Chaetodon mertensii ✓  ✓   

Chaetodontidae Chaetodon meyeri ✓ ✓   

Chaetodontidae Chaetodon ocellicaudus ✓  ✓   

Chaetodontidae Chaetodon octofasciatus   ✓   

Chaetodontidae Chaetodon ornatissimus ✓ ✓   

Chaetodontidae Chaetodon oxycephalus ✓  ✓   

Chaetodontidae Chaetodon pelewensis ✓ ✓   

Chaetodontidae Chaetodon plebeius ✓ ✓   

Chaetodontidae Chaetodon punctatofasciatus ✓ ✓   

Chaetodontidae Chaetodon rafflesii ✓ ✓   

Chaetodontidae Chaetodon rainfordi ✓ ✓   

Chaetodontidae Chaetodon reticulatus ✓ ✓   

Chaetodontidae Chaetodon semeion ✓ ✓   

Chaetodontidae Chaetodon speculum ✓ ✓   

Chaetodontidae Chaetodon trifascialis ✓ ✓   

Chaetodontidae Chaetodon tricinctus   ✓   

Chaetodontidae Chaetodon ulietensis ✓ ✓   
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Chaetodontidae Chaetodon unimaculatus ✓ ✓   

Chaetodontidae Chaetodon vagabundus ✓ ✓   

Chaetodontidae Chelmon marginalis   ✓   

Chaetodontidae Chelmon rostratus ✓ ✓   

Chaetodontidae Coradion altivelis   ✓   

Chaetodontidae Coradion chrysozonus   ✓   

Chaetodontidae Forcipiger flavissimus ✓ ✓   

Chaetodontidae Forcipiger longirostris ✓ ✓   

Chaetodontidae Heniochus acuminatus   ✓   

Chaetodontidae Heniochus chrysostomus   ✓   

Chaetodontidae Heniochus monoceros   ✓   

Chaetodontidae Heniochus singularius   ✓   

Chaetodontidae Heniochus varius   ✓   

Chaetodontidae Hemitaurichthys polylepis ✓ ✓   

Chaetodontidae Parachaetodon ocellatus   ✓   

Chanidae Chanos chanos   ✓   

Cheilodactylidae Cheilodactylus fasciatus   ✓   

Cheilodactylidae Cheilodactylus variegatus   ✓   

Cheilodactylidae Goniistius ephippium   ✓   

Cheilodactylidae Goniistius vittatus   ✓   

Cirrhitidae Cirrhitichthys falco   ✓   

Cirrhitidae Cirrhitichthys oxycephalus   ✓   

Cirrhitidae Paracirrhites arcatus   ✓   

Cirrhitidae Paracirrhites forsteri   ✓   

Diodontidae Diodon liturosus   ✓   

Diodontidae Diodon holocanthus   ✓   

Diodontidae Diodon hystrix   ✓   

Echeneidae Echeneis naucrates   ✓   

Ephippidae Platax batavianus   ✓   

Ephippidae Platax pinnatus   ✓   

Ephippidae Platax orbicularis   ✓   

Ephippidae Platax teira   ✓   

Fistulariidae Fistularia commersonii   ✓   

Glaucosomatidae Glaucosoma magnificum   ✓   

Glaucosomatidae Glaucosoma scapulare   ✓   

Haemulidae Diagramma labiosum   ✓   

Haemulidae Diagramma pictum   ✓   

Haemulidae Plectorhinchus albovittatus   ✓   

Haemulidae Plectorhinchus chaetodonoides   ✓   
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Haemulidae Plectorhinchus chrysotaenia   ✓   

Haemulidae Plectorhinchus flavomaculatus   ✓   

Haemulidae Plectorhinchus gibbosus   ✓   

Haemulidae Plectorhinchus goldmanni   ✓   

Haemulidae Plectorhinchus lessonii   ✓   

Haemulidae Plectorhinchus lineatus   ✓   

Haemulidae Plectorhinchus multivittatum   ✓   

Haemulidae Plectorhinchus obscurus   ✓   

Haemulidae Plectorhinchus picus   ✓   

Haemulidae Plectorhinchus pictus   ✓   

Haemulidae Plectorhinchus picus   ✓   

Haemulidae Plectorhinchus unicolor   ✓   

Haemulidae Plectorhinchus vittatus   ✓   

Haemulidae Plectorhinchus paulayi   ✓   

Kyphosidae Kyphosus bigibbus   ✓   

Kyphosidae Kyphosus cinerascens   ✓   

Kyphosidae Kyphosus vaigiensis   ✓   

Labridae Anampses caeruleopunctatus     ✓ 

Labridae Anampses geographicus     ✓ 

Labridae Anampses meleagrides     ✓ 

Labridae Anampses neoguinaicus     ✓ 

Labridae Anampses twistii     ✓ 

Labridae Bodianus axillaris   ✓   

Labridae Bodianus diana   ✓   

Labridae Bodianus loxozonus   ✓   

Labridae Bodianus mesothorax   ✓   

Labridae Oxycheilinus celebicus   ✓   

Labridae Cheilinus chlorourus   ✓   

Labridae Oxycheilinus digrammus   ✓   

Labridae Oxycheilinus digramma   ✓   

Labridae Cheilinus fasciatus ✓ ✓   

Labridae Oxycheilinus orientalis     ✓ 

Labridae Cheilinus oxycephalus     ✓ 

Labridae Cheilinus trilobatus   ✓   

Labridae Cheilinus undulatus ✓ ✓   

Labridae Oxycheilinus unifasciatus   ✓   

Labridae Choerodon anchorago   ✓   

Labridae Choerodon cephalotes   ✓   

Labridae Choerodon cyanodus   ✓   
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Labridae Choerodon fasciatus ✓ ✓   

Labridae Choerodon graphicus   ✓   

Labridae Choerodon monostigma   ✓   

Labridae Choerodon schoenleinii   ✓   

Labridae Choerodon vitta   ✓   

Labridae Cirrhilabrus cyanopleura     ✓ 

Labridae Cirrhilabrus exquisitus     ✓ 

Labridae Cirrhilabrus laboutei     ✓ 

Labridae Cirrhilabrus punctatus     ✓ 

Labridae Cirrhilabrus scottorum     ✓ 

Labridae Coris aygula   ✓   

Labridae Coris batuensis     ✓ 

Labridae Coris bulbifrons   ✓   

Labridae Coris gaimard ✓ ✓   

Labridae Diproctacanthus xanthurus   ✓   

Labridae Epibulus insidiator ✓ ✓   

Labridae Gomphosus varius ✓ ✓   

Labridae Halichoeres argus     ✓ 

Labridae Halichoeres biocellatus     ✓ 

Labridae Halichoeres chloropterus     ✓ 

Labridae Halichoeres chrysus     ✓ 

Labridae Halichoeres hortulanus ✓ ✓   

Labridae Halichoeres marginatus     ✓ 

Labridae Halichoeres melanurus     ✓ 

Labridae Halichoeres margaritaceus     ✓ 

Labridae Halichoeres miniatus     ✓ 

Labridae Halichoeres nebulosus     ✓ 

Labridae Halichoeres prosopeion     ✓ 

Labridae Halichoeres trimaculatus     ✓ 

Labridae Hemigymnus fasciatus ✓ ✓   

Labridae Hemigymnus melapterus ✓ ✓   

Labridae Hologymnosus annulatus   ✓   

Labridae Hologymnosus doliatus   ✓   

Labridae Labropsis australis     ✓ 

Labridae Leptojulis cyanopleura     ✓ 

Labridae Labroides bicolor     ✓ 

Labridae Labroides dimidiatus     ✓ 

Labridae Labroides pectoralis     ✓ 

Labridae Labrichthys unilineatus     ✓ 
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Labridae Macropharyngodon choati     ✓ 

Labridae Macropharyngodon meleagris     ✓ 

Labridae Macropharyngodon negrosensis     ✓ 

Labridae Novaculichthys taeniourus   ✓   

Labridae Paracheilinus mccoskeri     ✓ 

Labridae Pseudocheilinus hexataenia     ✓ 

Labridae Pseudocheilinus octotaenia     ✓ 

Labridae Pseudocoris yamashiroi     ✓ 

Labridae Pseudolabrus guentheri     ✓ 

Labridae Pseudodax moluccanus     ✓ 

Labridae Pteragogus cryptus     ✓ 

Labridae Stethojulis trilineata     ✓ 

Labridae Stethojulis bandanensis     ✓ 

Labridae Stethojulis interrupta     ✓ 

Labridae Stethojulis strigiventer     ✓ 

Labridae Thalassoma amblycephalum     ✓ 

Labridae Thalassoma hardwicke     ✓ 

Labridae Thalassoma lunare     ✓ 

Labridae Thalassoma lutescens     ✓ 

Labridae Thalassoma nigrofasciatum     ✓ 

Labridae Thalassoma purpureum     ✓ 

Labridae Thalassoma quinquevittatum     ✓ 

Labridae (Scarinae) Bolbometopon muricatum ✓ ✓   

Labridae (Scarinae) Calotomus carolinus   ✓   

Labridae (Scarinae) Cetoscarus ocellatus ✓ ✓   

Labridae (Scarinae) Chlorurus bleekeri ✓ ✓   

Labridae (Scarinae) Chlorurus frontalis   ✓   

Labridae (Scarinae) Chlorurus japanensis ✓ ✓   

Labridae (Scarinae) Chlorurus microrhinos ✓ ✓   

Labridae (Scarinae) Chlorurus spilurus ✓ ✓   

Labridae (Scarinae) Hipposcarus longiceps ✓ ✓   

Labridae (Scarinae) Scarus altipinnis ✓ ✓   

Labridae (Scarinae) Scarus chameleon ✓ ✓   

Labridae (Scarinae) Scarus dimidiatus ✓ ✓   

Labridae (Scarinae) Scarus flavipectoralis ✓ ✓   

Labridae (Scarinae) Scarus forsteni ✓ ✓   

Labridae (Scarinae) Scarus frenatus ✓ ✓   

Labridae (Scarinae) Scarus ghobban ✓ ✓   

Labridae (Scarinae) Scarus globiceps ✓ ✓   
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Labridae (Scarinae) Scarus longipinnis ✓ ✓   

Labridae (Scarinae) Scarus niger ✓ ✓   

Labridae (Scarinae) Scarus oviceps ✓ ✓   

Labridae (Scarinae) Scarus psittacus ✓ ✓   

Labridae (Scarinae) Scarus rivulatus ✓ ✓   

Labridae (Scarinae) Scarus rubroviolaceus ✓ ✓   

Labridae (Scarinae) Scarus schlegeli ✓ ✓   

Labridae (Scarinae) Scarus spinus ✓ ✓   

Lethrinidae Gnathodentex aureolineatus   ✓   

Lethrinidae Gymnocranius audleyi   ✓   

Lethrinidae Gymnocranius euanus   ✓   

Lethrinidae Gymnocranius microdon   ✓   

Lethrinidae Lethrinus atkinsoni ✓ ✓   

Lethrinidae Lethrinus erythropterus   ✓   

Lethrinidae Lethrinus erythracanthus ✓ ✓   

Lethrinidae Lethrinus harak ✓ ✓   

Lethrinidae Lethrinus laticaudis ✓ ✓   

Lethrinidae Lethrinus lentjan ✓ ✓   

Lethrinidae Lethrinus microdon   ✓   

Lethrinidae Lethrinus miniatus ✓ ✓   

Lethrinidae Lethrinus nebulosus ✓ ✓   

Lethrinidae Lethrinus obsoletus ✓ ✓   

Lethrinidae Lethrinus olivaceus ✓ ✓   

Lethrinidae Lethrinus ornatus ✓ ✓   

Lethrinidae Lethrinus rubrioperculatus ✓ ✓   

Lethrinidae Lethrinus semicinctus ✓ ✓   

Lethrinidae Lethrinus xanthochilus ✓ ✓   

Lethrinidae Monotaxis grandoculis ✓ ✓   

Lethrinidae Monotaxis heterodon   ✓   

Lutjanidae Aphareus furca   ✓   

Lutjanidae Aprion virescens   ✓   

Lutjanidae Lutjanus adetii ✓ ✓   

Lutjanidae Lutjanus argentimaculatus ✓ ✓   

Lutjanidae Lutjanus biguttatus ✓ ✓   

Lutjanidae Lutjanus bohar ✓ ✓   

Lutjanidae Lutjanus carponotatus ✓ ✓   

Lutjanidae Lutjanus decussatus   ✓   

Lutjanidae Lutjanus ehrenbergii   ✓   

Lutjanidae Lutjanus erythropterus   ✓   
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Lutjanidae Lutjanus fulviflamma ✓ ✓   

Lutjanidae Lutjanus fulvus ✓ ✓   

Lutjanidae Lutjanus gibbus ✓ ✓   

Lutjanidae Lutjanus kasmira ✓ ✓   

Lutjanidae Lutjanus lemniscatus ✓ ✓   

Lutjanidae Lutjanus lutjanus ✓ ✓   

Lutjanidae Lutjanus monostigma ✓ ✓   

Lutjanidae Lutjanus quinquelineatus ✓ ✓   

Lutjanidae Lutjanus rivulatus ✓ ✓   

Lutjanidae Lutjanus russellii ✓ ✓   

Lutjanidae Lutjanus sebae ✓ ✓   

Lutjanidae Lutjanus semicinctus ✓ ✓   

Lutjanidae Lutjanus vitta ✓ ✓   

Lutjanidae Macolor spp ✓ ✓   

Lutjanidae Macolor macularis   ✓   

Lutjanidae Macolor niger   ✓   

Lutjanidae Paracaesio xanthura   ✓   

Lutjanidae Symphorus nematophorus   ✓   

Malacanthidae Malacanthus latovittatus   ✓   

Microdesmidae Nemateleotris magnifica     ✓ 

Microdesmidae Ptereleotris evides     ✓ 

Microdesmidae Ptereleotris heteroptera     ✓ 

Microdesmidae Ptereleotris zebra     ✓ 

Monacanthidae Aluterus schoepfii   ✓   

Monacanthidae Aluterus scriptus   ✓   

Monacanthidae Amanses scopas   ✓   

Monacanthidae Cantherhines dumerili   ✓   

Monacanthidae Cantherhines pardalis   ✓   

Monacanthidae Cantherhines pullus   ✓   

Monacanthidae Cantheschenia grandisquamis   ✓   

Monacanthidae Oxymonacanthus longirostris     ✓ 

Monacanthidae Paraluteres prionurus     ✓ 

Monacanthidae Pervagor alternans     ✓ 

Monacanthidae Pervagor janthinosoma     ✓ 

Mullidae Mulloidichthys flavolineatus   ✓   

Mullidae Mulloidichthys vanicolensis   ✓   

Mullidae Parupeneus barberinoides   ✓   

Mullidae Parupeneus barberinus   ✓   

Mullidae Parupeneus ciliatus   ✓   
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Mullidae Parupeneus crassilabris   ✓   

Mullidae Parupeneus cyclostomus   ✓   

Mullidae Parupeneus indicus   ✓   

Mullidae Parupeneus multifasciatus   ✓   

Mullidae Parupeneus pleurostigma   ✓   

Mullidae Parupeneus spilurus   ✓   

Mullidae Parupeneus macronema   ✓   

Mullidae Upeneus tragula   ✓   

Nemipteridae Scolopsis affinis   ✓   

Nemipteridae Pentapodus aureofasciatus   ✓   

Nemipteridae Pentapodus paradiseus   ✓   

Nemipteridae Scolopsis bilineata   ✓   

Nemipteridae Scolopsis lineatus   ✓   

Nemipteridae Scolopsis margaritifer   ✓   

Nemipteridae Scolopsis monogramma   ✓   

Ostraciidae Ostracion cubicus   ✓   

Ostraciidae Ostracion meleagris   ✓   

Ostraciidae Ostracion solorensis    ✓   

Plesiopidae Assessor macneilli     ✓ 

Plotosidae Paraplotosus butleri   ✓   

Pomacanthidae Apolemichthys trimaculatus   ✓   

Pomacanthidae Centropyge bicolor   ✓   

Pomacanthidae Centropyge bispinosus   ✓   

Pomacanthidae Centropyge eibli   ✓   

Pomacanthidae Centropyge flavissimus   ✓   

Pomacanthidae Centropyge tibicen   ✓   

Pomacanthidae Centropyge vrolikii   ✓   

Pomacanthidae Chaetodontoplus conspicillatus   ✓   

Pomacanthidae Chaetodontoplus meredithi   ✓   

Pomacanthidae Chaetodontoplus duboulayi   ✓   

Pomacanthidae Pomacanthus imperator   ✓   

Pomacanthidae Pomacanthus navarchus   ✓   

Pomacanthidae Pomacanthus semicirculatus   ✓   

Pomacanthidae Pomacanthus sexstriatus   ✓   

Pomacanthidae Pomacanthus xanthometopon   ✓   

Pomacanthidae Pygoplites diacanthus   ✓   

Pomacentridae Abudefduf bengalensis     ✓ 

Pomacentridae Abudefduf septemfasciatus     ✓ 

Pomacentridae Abudefduf sexfasciatus     ✓ 
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Pomacentridae Abudefduf vaigiensis     ✓ 

Pomacentridae Abudefduf whitleyi     ✓ 

Pomacentridae Acanthochromis polyacanthus ✓   ✓ 

Pomacentridae Amblyglyphidodon aureus ✓   ✓ 

Pomacentridae Amblyglyphidodon curacao ✓   ✓ 

Pomacentridae Amblyglyphidodon leucogaster ✓   ✓ 

Pomacentridae Amblyglyphidodon ternatensis     ✓ 

Pomacentridae Amphiprion akindynos ✓   ✓ 

Pomacentridae Amphiprion chrysopterus ✓   ✓ 

Pomacentridae Amphiprion clarkii ✓   ✓ 

Pomacentridae Amphiprion melanopus ✓   ✓ 

Pomacentridae Amphiprion ocellaris     ✓ 

Pomacentridae Amphiprion percula ✓   ✓ 

Pomacentridae Amphiprion perideraion ✓   ✓ 

Pomacentridae Amphiprion sandaracinos     ✓ 

Pomacentridae Cheiloprion labiatus     ✓ 

Pomacentridae Chromis acares ✓   ✓ 

Pomacentridae Chromis agilis ✓   ✓ 

Pomacentridae Chromis atripectoralis ✓   ✓ 

Pomacentridae Chromis amboinensis ✓   ✓ 

Pomacentridae Chromis atripes ✓   ✓ 

Pomacentridae Chromis chrysura ✓   ✓ 

Pomacentridae Chromis flavomaculata     ✓ 

Pomacentridae Chromis iomelas ✓   ✓ 

Pomacentridae Chromis lepidolepis ✓   ✓ 

Pomacentridae Chromis lineata     ✓ 

Pomacentridae Chromis margaritifer ✓   ✓ 

Pomacentridae Chromis nitida ✓   ✓ 

Pomacentridae Chromis retrofasciata ✓   ✓ 

Pomacentridae Chromis ternatensis ✓   ✓ 

Pomacentridae Chromis vanderbilti ✓   ✓ 

Pomacentridae Chromis viridis ✓   ✓ 

Pomacentridae Chromis weberi ✓   ✓ 

Pomacentridae Chromis xanthochira     ✓ 

Pomacentridae Chromis xanthura ✓   ✓ 

Pomacentridae Chrysiptera brownriggii     ✓ 

Pomacentridae Chrysiptera biocellata ✓   ✓ 

Pomacentridae Chrysiptera cyanea ✓   ✓ 

Pomacentridae Chrysiptera flavipinnis ✓   ✓ 
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Pomacentridae Chrysiptera leucopoma     ✓ 

Pomacentridae Chrysiptera rex ✓   ✓ 

Pomacentridae Chrysiptera rollandi ✓   ✓ 

Pomacentridae Chrysiptera talboti ✓   ✓ 

Pomacentridae Chrysiptera taupou     ✓ 

Pomacentridae Dascyllus aruanus ✓   ✓ 

Pomacentridae Dascyllus melanurus ✓   ✓ 

Pomacentridae Dascyllus reticulatus ✓   ✓ 

Pomacentridae Dascyllus trimaculatus ✓   ✓ 

Pomacentridae Dischistodus melanotus ✓   ✓ 

Pomacentridae Dischistodus perspicillatus ✓   ✓ 

Pomacentridae Dischistodus prosopotaenia ✓   ✓ 

Pomacentridae Dischistodus pseudochrysopoecilus ✓   ✓ 

Pomacentridae Hemiglyphidodon plagiometopon     ✓ 

Pomacentridae Neoglyphidodon melas ✓   ✓ 

Pomacentridae Neoglyphidodon nigroris ✓   ✓ 

Pomacentridae Neoglyphidodon polyacanthus ✓   ✓ 

Pomacentridae Neopomacentrus azysron ✓   ✓ 

Pomacentridae Neopomacentrus bankieri ✓   ✓ 

Pomacentridae Neopomacentrus cyanomos ✓   ✓ 

Pomacentridae Parma polylepis     ✓ 

Pomacentridae Pomachromis richardsoni ✓   ✓ 

Pomacentridae Plectroglyphidodon dickii ✓   ✓ 

Pomacentridae Plectroglyphidodon johnstonianus ✓   ✓ 

Pomacentridae Plectroglyphidodon lacrymatus ✓   ✓ 

Pomacentridae Plectroglyphidodon leucozonus     ✓ 

Pomacentridae Pomacentrus adelus ✓   ✓ 

Pomacentridae Pomacentrus amboinensis ✓   ✓ 

Pomacentridae Pomacentrus australis ✓   ✓ 

Pomacentridae Pomacentrus bankanensis ✓   ✓ 

Pomacentridae Pomacentrus brachialis ✓   ✓ 

Pomacentridae Pomacentrus chrysurus ✓   ✓ 

Pomacentridae Pomacentrus coelestis ✓   ✓ 

Pomacentridae Pomacentrus grammorhynchus ✓   ✓ 

Pomacentridae Pomacentrus imitator     ✓ 

Pomacentridae Pomacentrus lepidogenys ✓   ✓ 

Pomacentridae Pomacentrus moluccensis ✓   ✓ 

Pomacentridae Pomacentrus nagasakiensis ✓   ✓ 

Pomacentridae Pomacentrus nigromarginatus     ✓ 
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Pomacentridae Pomacentrus nigromanus     ✓ 

Pomacentridae Pomacentrus pavo     ✓ 

Pomacentridae Pomacentrus philippinus ✓   ✓ 

Pomacentridae Pomacentrus reidi     ✓ 

Pomacentridae Pomacentrus simsiang     ✓ 

Pomacentridae Pomacentrus tripunctatus ✓   ✓ 

Pomacentridae Pomacentrus vaiuli ✓   ✓ 

Pomacentridae Pomacentrus wardi ✓   ✓ 

Pomacentridae Premnas biaculeatus ✓   ✓ 

Pomacentridae Stegastes apicalis ✓   ✓ 

Pomacentridae Stegastes fasciolatus ✓   ✓ 

Pomacentridae Stegastes gascoynei ✓   ✓ 

Pomacentridae Stegastes lividus     ✓ 

Pomacentridae Stegastes nigricans ✓   ✓ 

Pseudochromidae Cypho purpurascens     ✓ 

Pseudochromidae Labracinus cyclophthalmus     ✓ 

Pseudochromidae Ogilbyina  novaehollandiae     ✓ 

Pseudochromidae Ogilbyina  queenslandiae      ✓ 

Pseudochromidae Pseudochromis fuscus     ✓ 

Pseudochromidae Pseudochromis paccagnellae     ✓ 

Rachycentridae Rachycentron canadum   ✓   

Scombridae Euthynnus affinis   ✓   

Scombridae Grammatorycnus bicarinatus   ✓   

Scombridae Grammatorycnus bilineatus   ✓   

Scombridae Rastrelliger kanagurta   ✓   

Scombridae Scomberomorus commerson   ✓   

Scorpaenidae Pterois antennata   ✓   

Scorpaenidae Pterois volitans   ✓   

Serranidae Aethaloperca rogaa ✓ ✓   

Serranidae Anyperodon leucogrammicus ✓ ✓   

Serranidae Cephalopholis argus ✓ ✓   

Serranidae Cephalopholis boenak ✓ ✓   

Serranidae Cephalopholis cyanostigma ✓ ✓   

Serranidae Cephalopholis microprion ✓ ✓   

Serranidae Cephalopholis miniata ✓ ✓   

Serranidae Cephalopholis sexmaculata ✓ ✓   

Serranidae Cephalopholis urodeta ✓ ✓   

Serranidae Cromileptes altivelis   ✓   

Serranidae Diploprion bifasciatum   ✓   
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Serranidae Epinephelus coeruleopunctatus   ✓   

Serranidae Epinephelus coioides ✓ ✓   

Serranidae Epinephelus corallicola   ✓   

Serranidae Epinephelus cyanopodus ✓ ✓   

Serranidae Epinephelus fasciatus ✓ ✓   

Serranidae Epinephelus fuscoguttatus ✓ ✓   

Serranidae Epinephelus hexagonatus ✓ ✓   

Serranidae Epinephelus howlandi ✓ ✓   

Serranidae Epinephelus lanceolatus ✓ ✓   

Serranidae Epinephelus macrospilos ✓ ✓   

Serranidae Epinephelus maculatus   ✓   

Serranidae Epinephelus malabaricus   ✓   

Serranidae Epinephelus merra ✓ ✓   

Serranidae Epinephelus ongus ✓ ✓   

Serranidae Epinephelus polyphekadion ✓ ✓   

Serranidae Epinephelus quoyanus ✓ ✓   

Serranidae Epinephelus sexfasciatus ✓ ✓   

Serranidae Epinephelus spilotoceps ✓ ✓   

Serranidae Epinephelus tauvina ✓ ✓   

Serranidae Epinephelus tukula   ✓   

Serranidae Epinephelus undulatostriatus ✓ ✓   

Serranidae Gracila albomarginata   ✓   

Serranidae Plectropomus areolatus ✓ ✓   

Serranidae Plectropomus laevis ✓ ✓   

Serranidae Plectropomus leopardus ✓ ✓   

Serranidae Plectropomus maculatus ✓ ✓   

Serranidae Plectropomus oligacanthus ✓ ✓   

Serranidae Pseudanthias dispar     ✓ 

Serranidae Pseudanthias lori     ✓ 

Serranidae Pseudanthias huchtii     ✓ 

Serranidae Pseudanthias squamipinnis     ✓ 

Serranidae Pseudanthias tuka     ✓ 

Serranidae Pseudanthias dispar     ✓ 

Serranidae Pseudanthias tuka     ✓ 

Serranidae Pseudanthias pascalus     ✓ 

Serranidae Variola albimarginata ✓ ✓   

Serranidae Variola louti ✓ ✓   

Siganidae Siganus argenteus ✓ ✓   

Siganidae Siganus canaliculatus   ✓   
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Family Genus Species Original 

list 

5m 

Transect 

1m 

Transect 

Siganidae Siganus corallinus ✓ ✓   

Siganidae Siganus doliatus ✓ ✓   

Siganidae Siganus fuscescens   ✓   

Siganidae Siganus javus ✓ ✓   

Siganidae Siganus lineatus ✓ ✓   

Siganidae Siganus punctatissimus ✓ ✓   

Siganidae Siganus punctatus ✓ ✓   

Siganidae Siganus puellus ✓ ✓   

Siganidae Siganus spinus ✓ ✓   

Siganidae Siganus virgatus   ✓   

Siganidae Siganus vulpinus ✓ ✓   

Sphyraenidae Sphyraena barracuda   ✓   

Sphyraenidae Sphyraena flavicauda   ✓   

Tetraodontidae Arothron hispidus   ✓   

Tetraodontidae Arothron mappa   ✓   

Tetraodontidae Arothron meleagris   ✓   

Tetraodontidae Arothron nigropunctatus   ✓   

Tetraodontidae Arothron stellatus   ✓   

Tetraodontidae Canthigaster amboinensis     ✓ 

Tetraodontidae Canthigaster bennetti     ✓ 

Tetraodontidae Canthigaster janthinoptera     ✓ 

Tetraodontidae Canthigaster papua     ✓ 

Tetraodontidae Canthigaster solandri     ✓ 

Tetraodontidae Canthigaster valentini     ✓ 

Zanclidae Zanclus cornutus ✓ ✓   
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7.2 Appendix II: Transect data sheets 

7.2.1 50 metre by 5 metre transect data sheet  

 

LONG TERM REEF FISH MONITORING (50 x 5m)
Reef: Site: Transect: Date: Observer:

Depth: Start Time: Vis:

5 to 10cm 10.1 to 15cm 15.1 to 20cm 20.1 to 25cm 25.1 to 30cm 30.1 to 35cm 35.1 to 40cm >40cm

Cae

Aca

Cte

Zeb

Cha

Lab

Lut Let

Ser
5 to 10cm 10.1 to 15cm 15.1 to 20cm 20.1 to 25cm 25.1 to 30cm 30.1 to 35cm 35.1 to 40cm >40cm

Sca

Sig

Oth

Substrate Complexity:   Habitat complexity:   Dist Est:

Tide:    Wind:    Cloud:    Sea:
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7.2.2 50 metre by 1 metre transect data sheet  

 

LONG TERM REEF FISH MONITORING (50 x 1m)
Reef: Site: Transect: Date: Observer:

Depth: Start Time: Vis:

3 to 5cm 5.1 to 7cm 7.1 to 9cm 9.1 to 11cm 11.1 to 13cm 13.1 to 15cm >15cm

Acn Poly

Amb cura

Amb leuc

Abu

Amp

Chr

Chy

Das

Dis

Neo

Neg

Pgy

Pom

Ste

Lab

Substrate Complexity:                                 Habitat complexity:                           Dist Est:
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