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About this Manual

Locally Managed Marine Areas (LMMA’s) are a type of Marine Protected Area (MPA) where the
local community makes the decisions about how the LMMA is to be used and managed. LMMA’s are
an important tool for marine conservation and sustainable fisheries in Solomon Islands and other
parts of Melanesia.
Monitoring the condition of the coral reefs inside the LMMA provides important information about
the status of the marine resources and how they are changing through time, which is needed by the
community to make the correct decisions about the management of the area.
This manual outlines a robust and simple method to be used by trained community members for
surveying coral reefs in Solomon Islands both inside and outside LMMA’s and includes pictures of the
most important groups of marine fishes, animals and plants to count during a visual survey.
The method is based around a 50m x 5m visual belt transect surveyed using a 5-minute timed swim
technique, and the quantitative data on coral cover, fish abundance, and invertebrate abundance
collected using this method are comparable to data obtained by other scientific monitoring methods
used around the Indo-Pacific.
We also describe correct methods for using geotagging digital cameras to collect still images and
video that can be used to assess reef condition, both independently, and in conjunction with the 50m
x 5m visual belt transect survey method.

Acknowledgements & Copyrights
This manual has been prepared by the Coral Sea Foundation with input from Directors Dr Andy
Lewis, Dr David Williamson, Dr Daniela Ceccarelli, and Ms Naomi Longa.
All images are copyright to the Coral Sea Foundation and Reef Eco Images.
For updates and further information go to www.coralseafoundation.net
This manual may be reproduced and used for non-commercial purposes provided
acknowledgement of the Coral Sea Foundation as the author is made.
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Timed Swim Visual Survey - Fish categories

Feeding Group
(Survey Code)

Family Name

Fish-Herbivore
(FH)

Parrotfish
(Labridae:
Scarinae)

Example Image

Fish-Herbivore
(FH)
Surgeonfish
(Acanthuridae)

Fish-Herbivore
(FH)
Rabbitfish
(Siganidae)
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Fish-Carnivore
(FC)

Groupers
(Serranidae)

Fish-Carnivore
(FC)

Wrasses
(Labridae)

Fish-Carnivore
(FC)

Snappers
(Lutjanidae)

Fish-Carnivore
(FC)

Triggerfish
(Balistidae)

Fish-Carnivore
(FC)

Emperors
(Lethrinidae)

Fish-Carnivore
(FC)

Sweetlips
(Haemulidae)
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Sweetlips
(Haemulidae)
Fish-Carnivore
(FC)
Goatfish
(Mullidae)

Trevally
(Carangidae)

Fish-Carnivore
(FC)

Mackeral &
Tuna
(Scombridae)

Barracuda
(Sphyraenidae)

Fish-Shark
(FS)

Whitetip (FSW)
Blacktip (FSB)
Grey (FSG)
Ray (FSR)

Turtle
(TL)

Green (TLG)
Hawksbill
(TLH)
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Timed Swim Visual Survey - Invertebrate Categories

Animal Group
(Survey Code)

Family Name

Giant Clam
(GC)

Giant Clam
(Tridacnidae)

Crown of
Thorns Sea
Star (COTS)

Sea Star
(Acanthasteridae)

Bêche de Mer
(BDM)

Sea Cucumber
(Holothuriidae)

Example Image
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360° Survey – Reef Life Categories

Reef Life Group
(Code)
Coral
Branching
(CB)

Example Images

Coral Massive
(CM)

Soft Coral
(SC)

Dead Coral
(DC)

Macroalgae
(MA)

Rubble (R)

Sand (S)

Sand (S) ->
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360° Survey – Coral Damage Categories
(Score as None (0), Some (1), Lots (2))

Damage Type
(Code)
Coral Bleaching
(D-BL)

Example Images

Coral Disease
(D-DS)

Starfish
feeding
(D-COTS)

Fish Damage
(D-F)

Storm Damage
(D-STM)
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Timed Swim Visual Survey Method
Site Selection
The LMMA will have different habitat zones within it. We want to choose sites for the 50m timed
swim visual surveys in the habitat zone where most of the fish and coral are found (usually the reef
crest).

In the first instance, if possible, do several quick spot checks in the water, or from a kanu or dinghy,
to check how much the reef changes from place to place inside the habitat zone you want to survey.
We want to place our visual survey sites in the most common type of habitat.

Use a GPS, or select an obvious underwater feature like a large coral head, to mark the start of each
survey site. The data will be more accurate if we can survey the same area each time.
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Timed Swim Visual Survey Method – Step by Step
Do the first 360° Survey for Reef Life in a 5m arc around the start point (see method in next section).
Note start time for the 5-minute visual survey.
Start swimming and start survey, sweeping eyes back and forth while scanning a 5m wide belt
transect (2.5m either side of mid-line) at a swimming speed of 10m per minute.
Do not count marine animals outside the belt transect.
If fish or marine animals swim in and out of the belt transect in front of you, do not count them
twice.

Follow the habitat contour, staying within the habitat zone if possible.
Write down count-codes for the fish above 25cm long in our Fish Categories, and count-codes for
the Invertebrate Categories, as they are seen.
Complete the final 360° Survey for Reef Life in a 5m arc around the end point at 5 minutes (see
method in next section).
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360° Survey for Reef Life - Method
Swim a 5m diameter circle around the central point of the survey area, noting characteristics of the
reef surface.
Estimate and write down % cover of the Reef Life Categories to the nearest 10%.
Total should tally to 100%
Note down scores for the Coral Damage Categories (nogat, sampla, planti).
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Training techniques
Timed Swim Visual Survey - Calibration
Land Training: Lay down a 50m measuring tape or rope on land and practice smoothly walking 50m
in 5 min at a speed of 10m per minute. It is quite slow! Do 3-5 repetitions until you get the speed
right.
Use a stick to mark in the 5m transect width so you can practice the eye-sweep counting method as
you walk the 50m.
Collect objects that can represent marine life (such as rocks, cut-out pictures, shells) and place them
on the ground inside and outside the transect. Practice recording data on your sheet, while walking
at the correct speed and avoiding counts of objects outside the transect.
Water Training: Lay down a 50m measuring tape on the reef in calm water conditions. Practice
smoothly swimming 50m in 5 min at a speed of 10m per minute. It is quite slow! Do 3-5 repetitions
until you get the speed right.
Use a measuring tape or a measuring stick and floats to mark out the 5m transect width in several
places, you can get your width estimates correct.
Use several pieces of PVC pipe cut to 25cm and placed in the transect at varying distances from the
mid-line to help you estimate the minimum size for counting fish.
Practice the complete technique on the reef with an instructor, and practice yourself as often as you
can. The more visual surveys you do, the better you get.
360° Survey for Reef Life – Calibration
Land Training – use a measuring tape or rope to mark out a 5m diameter circle to help you estimate
how big it is. Collect objects that can represent corals, algae and other benthic organims (such as
rocks, cut-out pictures, shells) and place them on the ground inside and outside your circle. Practice
recording data on your sheet, avoiding objects outside your circle.
Water training - use a measuring tape or rope to mark out a 5m diameter circle and practice
estimating % cover of the Reef Life Categories. Repeat in a new spot 4-5 times until you are confident
in the technique.
Complete technique – practice the full survey technique (360° Survey for Reef Life at start, then 5min
timed swim, then 360° Survey for Reef Life at end) as often as possible! Practice makes perfect! The
more familiar you are with the technique, the more accurate you will be and the faster you will do
them.

Data sheet proforma
On Following page.

Please photograph or copy the completed datasheets and email to info@coralseafoundation.net

13

LMMA Name:

Date:

Time:

50m Codes:

Observer:

FH FC – Carnivore
TTL - Turtle
Herbivore
FS - Shark
360 Circle Codes
CB – Coral
CM – Coral
SC – Soft Coral
Branching
Massive
360 Circle Damage
D-BL – Coral
D-DS – Coral
D-COTS –
Types
Bleaching
Disease
SeaStar feeding
Survey 1 – Start Time:
Start Location (Feature, name or GPS):

Tide:

Cloud:

Wind:

COTS - Seastar

GC – Giant Clam

DC – Dead Coral

MA – Macro
Algae
D-STM Storm
Damage
360 Circle 1

BDM – Beche
de Mer
R-Rubble
S - Sand

D-F Fish
Damage

360 Circle 2

Survey 2 – Start Time:

Start Location:

360 Circle 1

360 Circle 2

Survey 3 – Start Time:

Start Location:

360 Circle 1

360 Circle 2
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Digital Camera Survey Methods
Overview
Many modern tough cameras are waterproof and have a built-in GPS, which allows us to know the
exact date, time, and location of the images and video collected during a reef survey. Furthermore,
the high resolution images from these cameras provide a wealth of information, from the shape of
the reef, to the type and size of coral colonies, and specific details on different types of reef
disturbance such as disease, damage, and bleaching. Collecting this information using a slate is
usually reserved for highly trained marine scientists, however with a digital camera, this information
can be obtained accurately by even a lightly trained observer. A fully charged camera can take
between 200 and 350 images of the reef in a single session.
Method for taking geotagged reef survey images
1. Before heading to the site, check that the camera battery is full, that the correct date and time is
set, and that the GPS function is turned on.
In the Nikon W300 camera:

In the Olympus TG-6 camera:
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2. When ready to take geo-tagged images at the site, hold the camera above the water so the GPS
can acquire satellite signal. This may take 10-20 seconds. Check the satellite icon on the screen to
confirm signal has been obtained.
NOTE: GPS signals cannot travel through water. The camera MUST BE ABOVE the water to obtain
signal and include this information on the images.
3. Without moving from the place where the GPS location was obtained, put the camera under the
water and take the first survey image from about 2m above the reef surface, looking forward and
down at a 45º angle. Swim down if necessary, to get 2m above the reef. It should look like this:\

4. Take a second picture in the same place, from 2m above the reef, pointing the camera straight
down toward the bottom. It should look like this:

5. Move to your next photo location and REPEAT steps 2,3 and 4, obtaining a NEW FIX for every pair
of images.
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Method for using camera during 50m x 5m Visual Survey
Overview
Using a pair of observers to perform the 50m visual survey while collecting geotagged digital images
at the same time is a very powerful reef monitoring technique. The human eye is better than the
camera for counting the larger, mobile fishes, while the camera is better than the human eye for
recording detail of the coral cover, damage status and composition of the reef. Used together, they
give the most accurate information on the condition of the reef in the survey area.
Visual and Digital Survey – Step by Step
Site Selection – to select an appropriate site for monitoring, follow the same procedures as already
discussed in the Site Selection section on page 11.
Prepare all equipment and do your camera and GPS checks before leaving the shore or the survey
vessel.
At the starting location of the survey, work as a pair to complete the first 360º Survey for Reef Life,
recording the data on the datasheet. Then the camera operator gets a camera GPS fix at the center
of the circle, and then takes 5-6 image pairs using the camera survey method, until all the area within
the 5m circle has been photographed. The camera operator can then take close-up pictures of any
disease, damage, or bleaching on individual coral colonies, as well as specimen shots of individual
healthy corals, if these are required.
Then, the team begin the 5min x 50m x 5m transect Visual Survey. The person counting the fish
swims at the front, doing the count as normal. The camera operator swims about 5m behind,
getting camera GPS fixes and collecting pairs of images using the Digital Camera Survey Method
(see previous section) every 5m along the survey path.
If the camera operator sees damage or bleaching along the survey track, they should also get a GPS
fix and collect a close-up image.
At the end of the 5min Visual Survey, the team complete the final 360º Survey for Reef Life using the
camera in the same way as they did for the first 360º Survey.
If appropriate, the team then move along the reef to the next survey site and repeat the procedure.
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Tips for digital camera surveys
* At the end of a survey session, take pictures of the survey data sheets so there is a digital record as
well as a hard copy.
* When taking pictures underwater, it is important to keep the camera as still as possible to get a
sharply focussed image. This is easier to do from under the water, rather than at the surface where
waves will make it hard to stay still.
* After holding the camera out of the water to get a GPS fix, check there are no small bubbles in
front of the lens before taking your survey images. These will make the image blurry.
* At the conclusion of the survey, wash the camera well in freshwater, and get it dry before opening
the door to access the memory cards etc.
* If possible, backup your image data from the memory card onto a laptop, phone or portable hard
drive as soon as possible after the survey
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Coral Sea Foundation – Online Teaching and Training Resources

The Coral Sea Foundation Website has many online resources such as:
•

Copies of this training manual – check regularly for the updated version.

•

Digital Field Guides for Corals, Fishes, and Invertebrates.

•

Marine Science Lectures and presentations.

Go to this web address:

coralseafoundation.net
and click “Educational Resources”
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