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Eye on the Reef - Pattern recognition training notes.

The information below has been extracted from the Tourism Weekly Training Guide for Operator staff 2025.

There is a large volume of training material in the form of images exemplifying morphologies and reef health metrics, that could have been added to the online course making the online theory much longer. However, many crew find the online courses a chore as they are, despite the sudden increase in reef understanding that comes from completing them. 

To keep low the burdensome aspect of online homework, example photos of morphology and impacts are extremely valuable as a separate and crucial part of new surveyor training. Such photos act as ‘seeds’ for human visual pattern recognition, therefore are a highly effective teaching aid when delivered face-to-face in the context of recognising patterns of impact.

Science communication consultant Russell Kelly, author of BYO Guides for Coral Identification, has created the “Reef Health Finder” being a guide to tracks, traces, marks and insults to corals that is a highly valuable reference but select photos of key patterns in hard copy are still required.

Images printed in large format that show ‘classic’ examples of these key patterns can be used to focus new surveyors on the need-to-know impacts. 

The Eye on the Reef Program has a selected collection available that visually show patterns that relate to the Indo-Pacific Coral Health Decision Tree for identifying survey-relevant impacts by their patterns for consistency by all surveyors:

· Patterns of Progression versus Patches of algae.
· Proportion of Pigment Patterns
· Predator Search Image
· Perspective change for all of the above to identify impacts.

Below is a long series of notes, some script-like, for speaking to the matching numbered photos used by the Eye on the Reef Program Manager at training events. The photos and matching talking points are arranged in a sequence that first exemplifies patterns through classic examples of the big four impact groups, then sequentially rotates through those impact groups with more examples, before finally showing a series of comparison, subtle and non-impact examples.
The photos used by the Eye on the Reef Program Manager can be provided to operators.








Photo-Card training descriptions

“If you can’t explain it simply, you don’t understand it well enough” (Einstein)

We are trying to take the visual appearance of the most complex ecosystem on the planet, looking for impacts and summarising it onto boxes on an A4 sheet of paper, simplifying enormous complexity.

The Visual Aid is a useful tool to guide a surveyor through a Decision Tree to arrive at an identification of a coral impact. However it relies to some degree on a surveyor gaining experience looking for them, which is why Tourism Weekly repeat transect monitoring along the same transect week by week is so powerful for training observers.  Remember, consistency is critical, both within and across all crew of all operators.

“Those who know, do. Those who understand, teach”. (Aristotle)

The following are tricks for rapidly transferring skills by focusing on differentiation between impacts, by using white coral and macroalgae as the “crime scene investigator” tools, coupled with the “P” principles.

The trick is for new surveyors to learn to view Patterns in terms of Progression versus Patches of algae, Patterns & Proportions of Pigment, and using the Predator search image in their mind. Changing the view Perspective is usually needed for each of them, to obtain the consistency of identification for all surveyors:

· Patterns of Progression versus Patches of algae.
· Proportion of Pigment Patterns
· Predator: search image
· Perspective change for all of the above to confirm impacts.

Critically, a trainer needs to explain how they know what an impact is. In other words, WHY a pattern means it is a certain impact, not just state that this is a certain impact, as that doesn’t teach people.

· Trainers should already be experienced enough to know what each photo is showing. If they don’t, that is an indication of needing more practice as a surveyor. In relation to being confirmed by GBRMPA Trainers, not knowing what these photos are, is an indication of at least needing to understand what each provided photo is today, if they are going to try teaching it to their crew.

· Trainers should not simply read out the provided sentences. This is firstly because it would look like they don’t understand what they are teaching, not giving new surveyors confidence. Secondly, by not explaining WHY a certain pattern is a certain impact, they won’t be teaching Pattern Recognition, they may as well just be holding up a photo saying this is a photo of impact X.

· Trainers should not restrict themselves, when training their crew in Pattern Recognition, to the same tight timeframe that occurs on GBRMPA-led in-water training days. Instead, Trainers should allow ample time to use as many of the provided photos as needed to teach pattern recognition.

Below are the descriptions of each numbered photo used in training Pattern Recognition for Eye on the Reef surveys and provided to Trainers, as part of ensuring consistency of method for all surveyors.


1. Intro: This training will ruin your coral reef snorkelling/diving for the rest of your life, training your brain to notice algae and anything white, instead of the beauty of the reef. Branching (left) Encrusting & Foliose (right). Entangled/Mat-like algae, Filamentous algae.

2. Algae only grow on dead coral skeletons and for recording reef health, algae presence needs to be interpreted with intuition. Massive Coral, bleached, recently killed  -shown by consistent cover of ~two-week-old turfing algae. Bushy (rear) Encrusting & Foliose (bottom/left).

Looking at some other examples, the presence of algae alone does not always enable us to identify an impact, especially if the algae is many months old: 

3. The thickness, the colour and the composition of algae gives an indication of timespan since coral death. Bushy Coral, many weeks old killed coral, no impact can be identified so do not make it up. 

4. Different macroalgae types can either help or confuse the impact identification. Slime Algae over some entangled on still partly alive Bushy coral, no impact can be identified so do not make it up.

5. Different macroalgae types can either help or confuse the impact identification. Purple slime algae over long dead Branching coral – either Live-coral-rock or coral-rubble, no impact can be identified so do not make it up.

What initially can help us identify impacts are when there are Patterns of algae:

6. This algae growth clearly is Progressing from right to left over this Bushy coral, probably a disease. Black Band Disease (actually: Skeletal Eroding Band)

7. This algae growth clearly is Progressing from upper-left, around the bottom and up to the right over this large Bushy coral. Coral Disease, White Syndrome. Tree/Bush-like macroalgae in background.

Not everything like this is a coral disease impact, so how do we identify other impacts from this pattern of disease…

8. Snorkelling at the surface we see this Plate Coral with patches of white. White Syndrome Disease.

9. We change our Perspective by getting closer to check the Pattern. White Syndrome Disease.

10. Changing Perspective again, we can see that at all viewing Perspectives, the Pattern is not Patches but one of Progression in algae age/growth in a continuing direction, as indicated by colour, thickness and consistency. White Syndrome Disease.

Let’s do that again…

11. From the surface, this Bushy coral has patches of white with different coloured algae nearby that has different consistency. Looks like White Syndrome.

12. Perspective change (closer) shows the Pattern of Progression, advancing over the coral in a direction. White Syndrome confirmed.

13. Perspective change (closer) proves the Pattern of Progression includes bright green algae colonising recently killed coral and there is no visible “band”. White Syndrome double confirmed.

14. A different Bushy coral. There is Pattern of Progression left to right but there are two areas of white. This is also disease, probably call it White Syndrome, because this impact does not always have a single line of white and there is no banding.

What do we mean by banding?

15. The black band is a giveaway, but this is a text-book example – in real life it is rare to see Black Band Disease so distinct. Therefore, go back to Pattern of Progression – the algae growth shows clear movement along one branch before expanding along three more.

16. Changing Perspective, we can see up close that the same pattern can be seen on this colony – fresh green algae growing on recently killed coral by Black Band Disease.

17. A macro-lens (Olympus Tough TG series) can change Perspective to really close up. We would call this Black Band Disease. (actually: Skeletal Eroding Band).

Note: There are MANY coral diseases but Eye on the Reef is about maximising efficiency of reef health data by many people with minimal training and limited time, capturing broad categories of impact. Therefore, we group any coral disease without banding as White Syndromes and we group any coral disease with a band as either Black or Brown Band Disease.

18. A macro-lens (Olympus Tough TG series) can change Perspective to extreme close up. In this case we can see the gases from rotting flesh from this bacterial infection forming bubbles at the front line of this disease on Encrusting coral. We would call this Black Band Disease.

19. Another example of Olympus Tough microscope mode of what we would call Black Band Disease. You can see individual coral animals saturated with bacteria. (actually: Skeletal Eroding Band).

20. The brown band is a giveaway, but this is a text-book example – in real life it is rare to see Brown Band Disease so distinct. Therefore, go back to Pattern of Progression – the algae growth shows clear movement along the three branches.

21. Changing Perspective, we can see that pattern of fuzzy algae (out of focus) grades into white before the band, confirming Brown Band Disease.

22. A macro-lens (Olympus Tough TG series) can change Perspective to really close up. In this case we can see the rotting flesh from this bacterial infection flaking off in small clumps at the current infection line of this disease past the band. We would call this Brown Band Disease.

23. A macro-lens (Olympus Tough TG series) can change Perspective to really close up. In this case we can see bundles of bacteria infecting the flesh above the band. We would call this Brown Band Disease.

If banding is a final confirmation of a disease after noticing the Progression of algae up to a white patch, what disease are these two photos showing:

24. There is a line of white and a band of different colour. But this is not an impact. Competition between Massive and Encrusting coral.

25. Competition between Plate Coral (Acropora) and Foliose coral.

Let’s move onto another Pattern, one of Patches of white and/or Patches of algae, with no Progression or little Progression able to be seen…

26. The white coral is freshly recently killed as there is no algae at any part of it. What has killed this coral is not progressing, it has happened all at the same time. Could it be bleaching? Without seeing the COTS, you would change your Perspective to look around you, asking yourself if this is one patch of white in a whole area of normal coral reef…or…is there a bleaching event going on. COTS Predation.

This brings us to adding another “P” to your box of tricks, being Predator Search Image. Similar to recognizing patterns, another type of Jedi mind trick is to have a “search image” in your mind which is useful for coral predation – spikey COTS and lumpy purple diamond shaped Drupella.

27. The Patches of Predation on this Bushy coral, rather than a Progression of death and algae are usually a giveaway, even if the predator is not visible. COTS Predation.

28. The small bit of white coral seems show progression of algae from bottom upwards and there is a hint of dark (black) to one side. Without finding a Drupella, a surveyor might be forced to conclude this is Black Band Disease and that might have been correct for this picture, except for the obvious Drupella on Foliose.

29. Telling apart non-banded Disease from Predation can be tricky if you don’t see the predator. One thing to notice is that with the algae, Patches of Predation does not usually have a smooth progression of algae. The algae starts and stops in sequential patches from the nocturnal feeding events. The bigger/more predators there are, the clearer that Pattern of Patches becomes. Drupella on Foliose.

There are lots of patches on coral. Some are subtle and others really stand out. Not all patches are a reef health impact of concern, just natural ecosystem events.

30. Patches of different coloured lumps are simply Growth Anomalies, sometime called ‘tumours” but little understood and whilst highly visible, are not regarded as a reef health impact.

31. Changing Perspective (closer) allows the surveyor to see these patches are not actually dead but rather live coral, so no algae, so not an impact. Note that Growth Anomalies often have different pigment and react differently than the main colony to heat stress but that doesn’t mean the whole colony is bleaching.

So, what does Coral Bleaching specifically look like compared to other impacts that also make the coral white? The key point is that a living bleached coral is not yet dead, so there is no algae so there is no Progression of algae and no Patches of algae. Any Pattern we might look for therefore is Proportions of Pigment – another trick for you.

32. Coral Bleaching does have one weak basic pattern – at least at the start of a bleaching event, coral bleaching tends to come from the top down and tends to appear less apparent in shadowed parts of a colony. (Minor Partial). Plate coral.

33. Looking at this Bushy coral from the top-down, we can see the Pattern of Pigment varies from the top down. The Coral Bleaching here still has more than half of this corals surface area that is still full of Zooxanthella pigment. (Minor Partial)

34. Again, looking down from the top, these two small, Massive corals show Coral Bleaching is coming from the top down, the shadowed sides of the colony still have some Zooxanthella pigment. (Major Partial)

35. When coral bleaching is more severe, a Perspective change allows the surveyor to peer into the colony structure to check for any algae on dead coral and check for Zooxanthella density, which in this case of a Bushy coral, there is only a little bit left. (Major Partial)

36. When coral bleaching is at the maximum level before death, there is no Zooxanthella pigment left, which is the direct measure of bleaching severity in terms of likelihood of imminent death. It is not the colour of the coral tissue, it is the proportional loss of symbiont (Zooxanthella) colour. (Fully Bleached) Branching coral.

37. Surveyors need to ignore the coral pigments, even when they are brightly fluorescent, and focus instead on determining the Proportion of brown Zooxanthella (not coral) pigment there is, to determine Coral Bleaching severity. (Fully Bleached) Bushy coral.

Note: For Tourism Weekly, that survey method does not ask for Bleaching Severity, just if it exists on the transect recorded in categories of colony counts. When there is bleaching occurring at any level, record it across the coral morphologies and add a comment in the Additional notes area that clarifies what the severity is. A bonus would be example photos of the transect scene, added to each Tourism Weekly survey when you enter it. Remember, your PhotoPoint surveys along the same transect should be taken at least the “peak heat” week of a bleaching event to capture the bleaching event as well.

38. The most severe coral bleaching will cause coral death as indicated by fresh algae growing over the recently killed coral, which can often be very similar to the natural brown colour of health living coral. (Recently Killed) Bushy Coral

39. The initial death from bleaching can be the whole coral colony or spreading through parts of the colony if you happen to see it within the tiny time-frame of the first few days of the colony death. For most coral morphologies, once death from coral bleaching has started the whole colony will die, with the rare exceptions most often being Porites massive coral. (Recently Killed) Plate coral.

Note that fluorescence pigmentation also occurs for other reasons because pigments are also a ‘healing’ response to physical damage such as bites, burrowers and other mechanical impacts. How can we tell that apart from bleaching…

40. Pigmentation response to damage does not have a Pattern of Proportional loss of colony colour. Pigmentation response to mechanical injury is so Patchy it usually appears as spots or wiggly trails where the damage has occurred. Massive coral.

41. Pigmentation response to damage can be seen around fresh burrows of bioturbating invertebrates as well as where rubble has crashed against a colony during a storm. Massive coral.

For coral damage, storms cause the highest levels of damage, but we are interested in nearly all causes of coral damage down to animal bites but not including those tiny invertebrate burrowers as natural ecosystem elements that cause tiny pigmentation responses we just saw.

42. Sometimes a coral colony can grow in unusual manner, forming shapes not typical for that coral type. But be sure to check that it is not actually Coral Damage, in this case, severity Whole Colonies (Branching) and Likely Cause is Weather. Encrusting & Foliose underneath.

43. Coral Damage, Parts of colony, Anchor

44. Coral Damage, Parts of colony, Snorkeller or Animal (Bushy)

45. Coral Damage, Whole colony, Anchor


Now that we have gone through examples of all the big four impacts to coral, demonstrating how to apply the six “P” principles, let’s start testing you to see if you can correctly determine the following impact types:

46. Looks like Progression of  White Syndrome from a distance on Plate coral...

47. Perspective change proves it is White Syndrome


48. Looks like a disease, algae progressing up the fingers of Bushy coral BUT use Search Image…Drupella


49. Perspective change + Predator search image shows Drupella.


50. Looks like Progression of White Syndrome from a distance but that lumpy edge suggests maybe Patches of Predation on Plate coral...


51. Perspective change proves it is White Syndrome


52. Ignoring the Growth Anomalies, the colony seems to pale on all the upper surface of Branching coral. Coral Bleaching (Minor Partial)


53. Are the white tips coral bleaching? No, that’s typical Acropora Branching fast growing tips/margins being a different colour. Your eyes should go straight to the white patches down deeper. Can’t be bleaching because that would be top down. Possibly Drupella. Possibly Disease. Need to change Perspective to determine.


54. Perspective change shows at least one Drupella. But note that due to Drupella feeding by ripping coral flesh with their tongue, coral disease at least seems to be often found with Drupella – you can see a Brown Band Disease on the branch below the Drupella.


55. Note the algae is not strongly Progressive – there is either algae or its pure white with no in-between gradient – suggesting a Patches pattern. Predator search image should detect the spines of COTS.


56. Progression suggests Disease on Foliose coral. Could be White Syndrome, could be Black Band (actually: Attramentous necrosis)


57. Perspective change shows it is disease, looks like a Black Band Disease. (actually: Attramentous necrosis)


58. Progression suggests Disease on Foliose. Could be White Syndrome, could be Black Band (Black Band)


59. Perspective change shows it is disease, looks like a Black Band Disease. (Black Band)

60. There is no algae, so there appears to be no dead coral, so that suggests Coral Bleaching. Massive.


61. Perspective change shows there is Proportionally more Zooxanthella in the shadows including in the individual corallites that proves Coral Bleaching (Minor Partial)


62. There seems to be no algae on this Bushy coral, so there appears to be no dead coral, so that suggests Coral Bleaching... Wrong – the white patches are not top-down, more bottom up, but also are so fresh that algae has not had time to colonise the fresh death. This is where the Predator search image for purple lumpy Drupella should have kicked in.


63. There is a lumpy looking shape in this Bushy coral that suggests Drupella… Wrong – that shape does not match the purple diamond shape, this is a Gall Crab scar. The surveyor should have noticed that this coral is Coral Bleaching (Fully Bleached)


64. Looks like a Pattern of Patches, suggesting COTS… But do COTS commonly eat massive Porites? Why is the centre of the patch a different colour? White Syndrome


65. Perspective change shows the outer patch of whiter coral is not dead, just paler, suggesting bleaching. But does bleaching occur in discrete patches like this with death in the centre? White Syndrome.


66. Perspective change to super close shows that this is a Progression of algae from a probable fish bite, into pale coral that strongly suggests White Syndrome.


67. Here is a different coral (Encrusting) also with a white patch – is this also White Syndrome? The surveyors Predator search image may miss the Drupella due to algae hiding the purple lumps.


68. A clearly defined band is an excellent indicator of coral disease. Black Band.


69. Here there is another clear band – so is this coral disease? Where is the algae to show recently killed coral? Competition. Encrusting corals.


70. This brain coral (massive) looks like a COTS has eaten it, as indicated by SOME non-bleached corals in the background showing there is not a bleaching event. Wrong – sometimes bleaching can be highly spotty at a site but you should have noticed some bleached colonies in the background. This actually  is Coral Bleaching (Fully Bleached)

71. This massive coral looks like it is bleaching from the top down… Wrong – the line between white with algae (dead) and brown (alive) is very sharp. Also, the algae is not progressing in any direction, it died all at once. COTS.


72. From the surface this Encrusting coral has a big white circular patch, suggesting COTS predation… Black Band Disease.


73. Perspective change (much closer) shows there is Progression of algae and also a faint band of black. Black Band Disease.


74. There seems to be bright white Patches near the tops of branches and slightly darker, possibly green (algae) portions below those white Patches, suggesting Coral Predation…


75. Perspective change and Predator search image reveals Drupella.


76. All the hard Bushy corals are white on the top but have a high Proportion of Pigment from Zooxanthella underneath. Coral Bleaching (Minor Partial)


Let’s pick up the pace, pretending we are swimming along doing a survey noting down impacts as we keep moving, using all the tricks of “P” we have learned…Go!

77. Black Band Disease (Skeletal Eroding Band) Bushy.

78. Coral Bleaching (Minor Partial) Massive.

79. Growth Anomaly Branching

80. Drupella 100%...Black Band Disease 50/50 maybe. Encrusting.

81. Coral Bleaching (Bushy: Minor Partial, Massive: Fully Bleached)

82. Black Band Disease (Skeletal Eroding Band)

83. Drupella Bushy

84. Coral Bleaching (Major Partial) Bushy

85. Coral Bleaching (Major Partial) Bushy

86. COTS Branching

87. Brown Band Disease. Note the sponge or ascidian colonising the new real estate as the disease kills it, but itself is not an impact. Branching.

88. Coral Bleaching (minor partial) Massive, Soft Coral bottom, right, top.

89. Drupella Plate.

90. Coral Damage. Edges/Tips. Animal.Massive.

91. Coral Bleaching (Major Partial) Bushy.

92. Growth Anomaly Branching.

93. Coral Bleaching (Major Partial) Massive.

Let’s get really tricky now…

94. Tricky. No Impact on Plate Coral (Massive is Bleached)

95. Tricky: Could be two species or same species but different holobiont composition, top one is dead with algae, so possibly bleaching death. Bushy.

96. Tricky: Some corals change colour when polyps retract. This Massive coral has some retracted and some expanded, with some of both being either blue or brown. So is it bleached?…

97. Perspective change suggests that brown Zooxanthella has been lost in the blue areas that defines Coral Bleaching. If this was the only colony in your survey displaying this, this is not an ecosystem or site scale bleaching event that you would record.

98. Tricky. No impact. Flatworms eating a Bushy coral. Not an impact we record.

99. Tricky. No impact. Soft leathery coral on the left that changes colour when polyps retracted. Encrusting Sponge on the right. 

100. Tricky. No impact. The white stuff is a sponge or ascidian, not recently killed Branching coral.

101. Tricky. No impact. The living Massive coral on left is being eaten and overgrown by a sponge that specialises in eating coral.

102. Tricky. No impact. Same again! Note the holes in the top dark brown sponge versus the corallite cups of the living Massive coral below it that the sponge is slowly eating.

103. Tricky. All Impacts. Coral Bleaching (Major Partial) + COTS Predation + White Syndrome disease + Coral Damage (Whole Colony by Weather)

104. FINISH. Don’t forget to change your Perspective for Patterns of Progression, Patterns of Proportional Pigment and Patches of Predation.
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