Spatial analysis of seabed trawl marks, Frederick Patches, northern Great Barrier Reef
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3. Results

1. Abstract
Trawling marks are a typical footprint of human activity, and
more precisely of fishing activity, on the seabed. There are
many consequences to the removal of habitat-forming benthic
organisms, and so marine management agencies are
concerned about the recovery of areas affected by bottom
trawling. Here we conducted a spatial analysis of trawl marks
identified in a broad-scale (43 km2) sidescan sonar mosaic in
the vicinity of Frederick Patches, northern Great Barrier Reef.
This work was divided into three phases, starting with a
process of improvement of mosaic image quality in ArcGIS,
followed by the delineation and mapping of individual trawl
scours and then classifying of the trawl marks into High
Density and Low Density areas. The third phase consisted of
an evaluation of the affected proportions within and outside of
the Great Barrier Reef Marine Park Habitat Protection zones.

The first phase involved preprocessing of the original mosaic
image to reproject the image into
grid coordinates using a UTM55S
projection, and then improve the
contrast of the image to highlight
the trawl marks using histogram
equalisation (Fig. 2).

Fig. 2 Left: Original image. Right: Image after
histogram equalisation.

The results clearly show trawl marks, presumably due to the
effect of otter boards used in holding the trawl net apart. High
density scours occur inside an area of about 1.19 km2 and low
density areas of about 1.87 km2. The combined affected area
is 3.05 km2, or about 7.1% of the total mapped area. The
affected areas can be divided into about 2 km2 inside the
Habitat Protection (non-trawling) zone and 1.06 km2 inside the
General Use (trawling) zone.
The implications of this study are the accurate positioning of
trawl marks, which could be revisited for studying benthic
substrate recovery. It is also clear evidence of earlier trawling
inside Habitat Protection zones. This study therefore leads to
greater understanding of the spatial nature of habitat impact
and future resettlement of fishes or other species.
Consequently, the improvement of the monitoring for fishing
vessels operating within the Great Barrier Reef is essential to
help curb this problem.

2. Methods
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SOURCE: http://www.afma.gov.au/afma_update/docs/update_0705/update_0705.htm; http://www.dpi.qld.gov.au/28_16256.htm

Fig. 3 Delineating trawl marks on the seabed, using ArcGIS
editing tools.

Next involved the detailed
effort to delineate and map
the individual trawl marks
identified in the postprocessed image (Fig. 3).
Scours could often be
matched as pairs of marks
up to about 30 m apart,
presumably caused from a
single trawl event. The
marks are likely the result
of the otter boards used to
hold the net apart as the
trawl net sweeps the
seafloor.
Marks
were
clearly observed in a band
about 8 km long by up to
600 m wide, and restricted
to the inter-reefal area.

The source data for this project were acquired by the Royal
Australian Navy during a bathymetry survey of Frederick
Patches, northern Great Barrier Reef in Aug-Sep 2000 (Fig. 1).
A Klein 5000 sidescan sonar was also towed to help identify
shoal features. The sidescan XTF files were imported to IVS3D
FMGeocoder software and gray-scale image mosaics created
at ~1 m pixel resolution, and then input to ArcGIS.

Fig. 5 Line density classified and
converted into a vector model.
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Low density
1.87
Area (km2)
Percentage (%)
4.10

High density
1.19
2.99

Total
3.05
7.08

Table 1 Affected areas and percentages of trawl marks
in relation to the total mapped area.
Habitat Protection
(non-trawling) zone
1.99 km2

General Use
(trawling) zone
1.06 km2

Total
3.05 km2

4. Conclusions
•This study has shown the considerable potential for using
sidescan sonar imagery to retrospectively identify trawler activity
on the Great Barrier Reef seafloor.
•The implications are that it is possible to revisit the area and
accurately target specific sites for testing benthic recovery rates,
or how long these scours remain after trawling has occurred.
•Generally, this study leads to a greater understanding about the
spatial nature of human impacts on seabed habitat, and the
future resettlement of fishes and other benthic species
associated with that habitat.
•Consequently, the improvement of monitoring of trawl vessels is
essential to help curb the problem of trawling inside areas that
prohibit trawling.
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In the final phase, the reclassified dataset was converted into a vector model for intersecting with
the GBRMPA Zoning Plan 2003 dataset (Fig. 6). The total mapped area is the area covered by the
entire sidescan sonar mosaic. The density polygons were compared against the Zoning Plan
polygons, and area values calculated where the High and Low Density areas intersected Habitat
Protection (non-trawling) zones and General Use (trawling) zones.

Fig. 1 Study area on the northern Great Barrier Reef.

Within the total mapped area of 43.04 km2, the results of the
spatial analysis and comparison to the Zoning Plan are shown in
the following Tables 1 and 2:

Table 2 Affected areas compared to the GBRMPA
Zoning Plan 2003.

The second phase after drawing the trawl marks was analysis of the affected areas into density
using the Line Density tool in ArcGIS Spatial Analyst. The Line Density tool calculates a magnitude
per unit area from lines that fall within a search radius (~200 m) around each raster cell (Fig. 4).
The results were then reclassified into two categories: High and Low Densities (Fig. 5).

Fig. 4 Line density raster
resulting from the trawl marks.

Fig. 6 Total mapped area and close-up of affected
areas overlapping a Habitat Protection zone.
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