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Figure 5 Surface water supplies of the study area
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7.2.4 Vasse Wetlands
Although this area has good potential for soaks water gquality is a major problem
with high salinity levels often being experienced.

7.2.5 Ludlow Plain

The deep sands and porous limestone which covers most of this area mean that
there is an extremely limited potential for dam sites or soaks. It is necessary
to pump from bores to water stock.

7.2.6 Abba Plain

Dragline soaks can be constructed on approximately 50% of the properties. 1In
the remaining properties bores are used to water stock since either sheet
ironstone or saline shallow watertables (especially east of the Vasse River)
make these areas unsuitable for soaks.

7.2.7 Scott River Plain

This area 1s generally too flat and sandy for dam sites, however much of it is
suitable for soaks and these often provide good yields. Areas of shallow
ironstone can provide problems for soak construction and water obtained from
below the ironstone is usually of a poor quality because of a high iron content.

7.2.8 Blackwood River Alluvials
This area has few good dam sites but is capable of supporting some good soaks.

7.2.9 Cowaramup Uplands

Although much of this area is too flat for good dam sites there is good
potential for socaks. Although these can have_a capacity of up to 30,000 m3 the
average size ranges between 5000 and 10,000 m” with an annual recharge of 200%.
This means that the average yield for soaks in this area ranges between 15,000
and 25,000 m” a year, sufficient to irrigate a couple of hectares of vegetables
or 4-6 ha of vines. Around Augusta socaks tend to yield low quality, saline
water. This area around Augusta is shown as 9a on Figure 5.

7.2.10 Wilyabrup Valleys.

Although suitable dam sites occur in many valleys and drainage lines in this
area, the gravelly and rocky soils as well as the variable quality of the clay
limits the potential for dams. As a general rule, dams with a capacity of
approximately 5000 m” can be constructed on most properties. These tend to
receive little recharge from soakage and would only yield about 3500 m~ a year
which is sufficient for stock requirements but barely sufficient to irrigate a
hectare of vines.

On about 20% of the properties there is the potential to construct dams with a
capacity_ranging from 18,000 to 30,000 m”. These would yield between 13,000 and
20,000 m” per vear, sufficient for irrigating 1-2 ha of vegetables or 3-5 ha of
vines.

7.2.11 Rocky areas (Cape Naturaliste, Moses Rock and Gracetown districts)
Generally, although there are some good dam sites in these areas the soils tend
to be too rocky and gravelly to hold water. Small soaks, suitable only for
providing stock water, are the only surface water supplies that can be found
consistently throughout the area.

7.2.12 Glenarty Hills

This area has similarities to the Wilyabrup valleys, however the distribution of
good dam sites and soils is more patchy. Leakage due to deep sandy scils is
especially a problem in this area.
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7.2.13 Yelverton Shelf

This area contains a few good dam sites, however most of it is relatively flat
and soaks with an average capacity of 2500 w3 will have to be relied on for
surface water supplies. Although some of these may yield sufficient water for
to irrigate hectare of vegetables, most will only provide enough for stock
water.

7.2.14 Treeton Hills . .

The hilly nature of this country has resulted in good dam sites being fairly
common. Generally the clays are suitable for dam construction, however there
are a number of areas where presence of ironstone will prevent dam construction.
Generally most dams in this area will receive some recharge from soakage. This
area can be further subdivided into five districts;

7.2.15 Treeton district

Dams with a 5000 m” capacity and 300% annual recharge can be constructed on most
properties in this area. These would yield about 20,000 m” per year. On
approximately 30-40% of the properties there ig the potential for building
larger dams with capacities of around 10,000 m” and receiving 300-400% annual
recharge. These will supply up to 45,000 m~ per year. This is sufficient to
irrigate 3-4 ha of vegetables or 11 ha of vines.

7.2.16 Chapman Hill district

In this area there are few sites for construction of large dams, however there
is good potential for dams with an average capacity of 5000 m3 and receiving up
to 400% recharge per annum. Yields of up to 25,000 m” can be expected, which is
enough to irrigate 1-2 ha of vegetables or 6 ha of vines.

7.2.17 Margaret River Catchment
This area has similar water supplies to the Chapman Hill district but with
additional water being available from the river.

7.2.18 Rosa Glen district

This area is again quite good for finding suitable larger dam sites. On average
there is potential for 10,000 m3 dams with a 200% annual recharge yielding
approximately 27,000 m” per year.

7.2.1%9 Upper Chapman Valley

Water is obtainable from pools in the Upper Chapman Brook and high yielding
soaks on the valley floor. Elsewhere there is potential for 5,000 m” soaks,
These would have 400% annual recharge and will yield approximately 24,000 m3 per
year. There is also the potential for providing large quantities of water by
damming the Upper Chapman Brook.

7.2.20 Nillup Plain

This area has few good dam sites, however soaks with an average capacity of 5000
m” and receiving approximately 200% recharge per annum_can be constructed in
many places. These would yield an average of 15,000 m” per year.
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8. CAVES AND KARST TOPOGRAPHY

8.1 Methodology

Boundaries of areas known to be underlain by caves is based on information
supplied by the Department of Conservation and Land Management. The map was

prepared at a scale of 1:100,000.

See Appendix 9 in Volume 2 of this publicaiion for details of the digital
storage of the map of caves and karst topography.

8.2 Description

The limestone ridge of the Leeuwin Naturaliste Coast contains many caves and
areas of karst topography. The sinkholes, cave entrances limestone outcrop and
cliffs associated with karst topography decrease the area available for most
landuses and provide an obstacle for machinery. Hidden cave entrances can
provide a hazard for stock and machinery. One bulldozer has been lost down a
sinkhole in this area. The stability of any areas underlain by caves must be
doubted with the possibility of subsidence and cave collapse always being
present. Four types of country have been identified (See Figure 6).

8.2.1 Karst Country

Areas underlain by caves with sinkholes and dolines present on the surface.
These areas are not shown on Figure 6, but can be located on the 1:50 000 scale
land unit maps (Tille and Lantzke, 1990) by the symbol Gk.

8.2.2 Cave Country

Areas known to be underlain by caves although no surface features indicate this.

8.2.3 Limestone Country

The country on the Leeuwin Naturaliste Coast not known to be underlain by caves,
but where unidentified caves may occur.

8.2.4 None

Areas not likely to be underlain by caves.
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Figure 6 Location of caves
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9. SLOPE GRADIENTS
9.1 Methodology

Maps showing the distribution of areas with similar slope gradients have been
prepared for the western part of the region. The distribution of areas with the
dominant slope gradients belonging to eight different categories are shown on
the slope maps. These categories are;

<1%, 0-1%, 1-2%, 3-5%, 6~10%, 11-15%, 16-33% and >34%

These slope maps were generated by the Intergraph Graphic System from contour
data captured by scanning the following 1:25,000 contour maps;

1829-I NE,
1830-I SE,
1830-II NE,
1830-II SE,
1929-III NW,
1929-III NE,
1829-IV NW,
1930-III NW,
1930-II1 SW,
1930~IV NW,
1930-IV NE,
1930-IV SE,
1930-IV SW.

This scanned data may not be exact to the published maps. The contour interval
£ the maps used ranged from 5-10 m and slope gradients were determined on the

basis of 30 m grids.

this digital contour data may be used to generate maps of different gradient
tanges or maps showing slope aspect.
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10. - EXISTING LANDUSE
10.1 Methodology

The map of existing land use was prepared primarily from the interpretation of
1:25,000 colour aerial photographs taken in February 1986. The boundaries were
drawn directly onto the Department of Conservation and Land Management’s
1:50,000 Forestry Series maps. From these maps the location of National Park,
State forests and Crown reserves was obtained. The location of special rural
zones was provided by the Shires of Busselton and Augusta-Margaret River., The
land use map was then updated with the assistance of the staff of the Busselton
office of the Department of Agriculture in 1988. It is hoped that this map will
continue to be updated.

See Appendix 9 in Volume 2 of this publication for details of the digital
storage of the map of existing landuse.

10.2 Description of existing landuse

10.2.1 Remnant vegetation

These are areas which remain predominantly uncleared. Some are National Park,
State forest or reserves but many occur on private property. Some of these
areas are uncleared because they occur on soils with a low capability for
agriculture, while in other cases the landholder has chosen to retain some
bushland. Some of these stands are used as a source of timber while many are
used for stock shelter. Areas of native vegetation are also used by apiarists.

10.2.2 Pasture

Most of the land shown on the existing land use map as pasture is used for
grazing. Many of the areas shown as being used for crop pasture rotation would
have been grazed in 1986.

Grazing has always been the dominant agricultural activity in the region and
over 90% of the agricultural land is used for grazing. The size of the average
grazing property is about 200 ha, though dairy farms are generally smaller at
around 100 ha. Sheep, dairy cattle and beef cattle comprise the vast majority
of stock within the region.

The pastures are non irrigated and comprise volunteer and improved species.
Improved pasture species are re-seeded every ten or so years. Annual species
include grasses such as ryegrass, sub-clovers and broadleafed weeds. Perennial
pastures grow on summer moist sites and include white clover, strawberry clover,
kikuyu grass and paspalum.

10.2.3 Market Gardens

Market gardening is the production of fruit and vegetables whose life cycles are
short enough to be grown at least once a year. Examples of this type of crop
grown in the region include potatoes, tomatoes, cauliflowers, pumpkins, onions,
celery, chinese spinach, peas, capsicums and melons. Market gardening is often
undertaken as part of a mixed farming enterprise, along with grazing. Rotations
are extensive ranging from about 1:3 to 1:50. One large company cultivates
about 60 hectares in a continuous 2.5:1 rotation and employs many staff.

Areas of market gardening are depicted in two ways on the map of existing land
use. Those which were cropped or cultivated in February 1986 are one category
while areas which had been cropped in the previous 5-10 years were the second
category. Many of these areas are used for crop rotation and will probably be
cropped in the future.
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There are two major areas where market gardening is practiced within the region,
the Marybrook/Jindong area and the East Margaret River area. They produce about
15 per cent of the State’s potato harvest and potatoes remain the dominant crop.
Since the mid 1970’s the region has started to become an important producer of
other vegetables.

10.2.4 Vineyards

Viticulture is a relatively new and expanding industry within the Shires of
Busselton and Augusta-Margaret River. The first vineyards were established in
the Margaret River area in 1967. By 1988 there were 58 vineyards in the area
with a total of over 750 ha of vines. The size of properties with vineyards
varies from about 5 ha to over 100 ha. The majority of plantings however are
quite small (between approximately 4 and 20 ha).

Two distinct geographical nodes of production have developed, one in the
Wilyabrup area and the other in the Margaret River area. There are however a
number of vineyards scattered throughout the two Shires out-side these nodes.
10.2.5 Orchards

Very few orchards exist in the Shires of Busselton and Augusta-Margaret River.
Apart from proteas only 35 ha of orchard trees existed in 1986. Unlike the
steady growth seen in market gardening over the last 10 years orchards have
failed to rapidly expand. Most of the orchards established in the region fit in
the category of "alternative fruit crops®. Crops such as avocados, berries,
kiwi fruit, proteas and nuts (pecan, chestnut and walnuts) have been planted
throughout the region.

10.2.6 Private forestry and agroforestry

Private forestry refers to plantations of trees, for timber of wood fibre
production, on privately owned land. Agroforestry is the mixture of trees with
farming on the same piece of land. Agroforestry ranges from grazing under
widely spaced pines to strategically placed shelter and protection belts around
paddocks. Radiata pine (Pinus radiata) and Tasmanian blue gum (Eucalyptus
globulus) are the two main speciles planted in the region.

10.2.7 Special rural zones

Special rural zones are low density residential developments located in
unserviced rural areas. These areas are developed for a diverse range of land
uses such as rural retreats, hobby farms, horticultural production and tourism.
The size of lots ranges from 2 to 4 ha.

10.2.8 Lucerne production
There are a couple of paddocks in the Ludlow district where lucerne is grown on
the yellow/brown spearwood sands under irrigation.

10.2.9 Mining

The major mining activity in the study area is the extraction of mineral sands.
This is mainly in a belt parallel to the coast of Geographe Bay westward of
Capel. Once these areas are mined they are rehabilitated and returned to
agriculture. A major sand mining operation is due to commence on the Scott
River Plain. Small gravel pits are widespread throughout.

©10.2.10 Built-up areas . ‘
These include urban and light industrial areas as well as holiday camps and
caravan parks. The main centers are Busselton, Dunsborough, Margaret River and
Augusta.
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