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Marine Habitat Classification and Mapping Using Sidescan Sonar 

Examples of Mapping Shallow Water Marine Habitats in Australia
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Since the last Geohab

• Joined the Coastal CRC

NE Tasmania

Esperance, WA

Byron Bay, NSW

Cockburn Sound, WA

• Gained training, experience and access to a Reson 8125

• Towed sidescan and video surveys in

• Started performing validation dives
using sidescan images as maps

Today

• Brief overview of a survey and development of a classification scheme

• Discuss techniques for classifying sidescan images
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To put resources in context
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• Cape Byron Marine Park on the east coast of Australia

• Full coverage sidescan survey allows boundaries 
of reefs and sediment types to be determined (5 days).

• Targeted video survey shows differences in biota
in different areas (5 days).

• Contraversial Marine Park, 220 square km

• Little habitat information available beyond 10m

• Limited funds and time / weather window

• Require rapid survey on which to base zonings

• Combine with aerial survey in shallow areas

• Video survey showed differences in community structure between reef locations
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• Boundaries between sediments and reefs and sediments can often be easily mapped

• Boundaries between reef types are hard to place from the sidescan record

35 to 50m10 to 18m 35m

50 to 60m10 to 25m
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• Limited survey techniques and costs limit how we classify habitats

Sidescan surveys will classify reefs and sediment 
differently

Direct sediment sampling may alter the classification
scheme

Single or multi beam surveys will provide different types
of information to sidescan

• Poses questions about how we are trying to classify areas

Physical Structure

Biological Structure

Both or a Combination

• At best classifications tend to be a trade off between what we want and what 
we have got.

In Byron a ‘habitat’ map was urgently required to decide on MPA zonings

Limited funds available limiting survey techniques
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• Use other information to delineate between reef types

Depth contours chosen from video analysis of changes in community structure.

Classify  smaller discrete reef systems by community

• Classification scheme became a composite of real and artificial boundaries

• Result is a classification scheme which is

Best available using all existing information

Meaningful locally for the zoning of the park 8

• Was the new habitat map useful 

According to NSW MPA who are trying to bring all the stakeholders to a 
common consensus.
“ It’s the best level of information we’ve ever had” Pers Comm: Dan Breen 

NSW Fisheries



9

• But how can the sidescan images be segmented

Visually by digitising boundaries

Automatically using image characteristics such as texture

Applied on the

Raw waterfall images, very high resolution, can be BAC, TVG etc.

Mosaic, spatially correct, lower resolution, loss of data

10

• Visual Classification Techniques

Draw boundaries on raw sidescan waterfall images then mosaic later

Draw boundaries on mosaic at constant scale.
Faster
Coarser scale

Slower
More accurate and detailed
Less subjective
Allows height off seabed at nadir to be considered
Can allow for near and far range effects
This and other details maybe lost when beam angle corrected 
and mosaiced.
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• Automatic Textural Classification

Currently testing QuinetiQ Classiphi on test data set

Planning on testing QTC Sideview and Geoacoustics Geotexture

Can they detect differences in reef type considered important

More objective and repeatable, but are they as accurate as visual techniques

Can they solve the problem that surveying a large area is a different animal
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• Is there a case for classification schemes to consider survey techniques

• Segmentation and classification of sidescan mosaic will be a composite 
of visual and automatic techniques

• Local classification schemes / descriptions still necessary even if they fit 
into a National or International scheme

• Any classification of sidescan images must retain the ‘nature’ of the areas
even if not strictly following rules of scale or spatial accuracy.

Conclusions / Discussions / Predictions / Bug Bears

• Choice of technique is driven by cost

• There is currently an imbalance between doing it and working out how to 
do it that need addressing.

• Often acquisition and processing time are sacrificed for report preparation


