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INTRODUCTION

There are approximately 4.5 million cattle grazed in catchments along the Great Barrier Reef with the
greatest numbers in the Fitzroy and Burdekin catchments (Source: Great Barrier Reef Marine Park
Authority). Development of a beef cattle industry in Northern Queensland involved the wide scale
clearing of woodland for conversion to pasture. As a result the Great Barrier Reef is exposed to
increased levels of terrestrial sediment and organic matter caused by woodland removal, overgrazing
(particularly in drought conditions) and stream bank erosion. Currently, regional NRM bodies are
using government funding to install off-stream watering points as a management tool to protect
environmentally sensitive riparian areas. To date there have been no studies to quantify the direct
benefits of off-stream watering as an intervention strategy.

Recent advances in GPS technology (high fix rates) can provide researchers with the tools to
accurately determine where the animals are in the paddock (Swain et al., 2007). In addition, the access
of animals to riparian areas can be restricted using automated monitoring and control devices (Bishop-
Hurley et al., 2007). This paper describes an experiment which investigated the provision of off-
stream water on the presence of cattle in riparian areas and discusses this in relation to automated
animal control.

MATERIALSAND METHODS
The experiment was conducted at Belmont Research Station (150° 13°E, 23°8°S), located 20 km NW
of Rockhampton. The paddock used for this experiment was 61 ha and had a 1 km riparian zone along
the Fitzroy River. The water trough was located on the north side of the paddock and the river on the
south side of the paddock. The experiment consisted of 4 one week deployments:

e Deployment 1 — 12th June to 19th June 2007

*  Deployment 2 — 26th June to 03rd July 2007

*  Deployment 3 — 17th July to 24th July 2007

* Deployment 4 — 31st July to 07th August 2007

Brahman steers (Bos indicus) fitted with a neck collar containing a GPS device collecting GPS fixes
were used in the experiment. A detailed description of the GPS devices used in this experiment is
provided in Bishop-Hurley €t al. (2007). During deployments 1 and 2, a group of fourteen 18-month
old Brahman heifers were monitored with a GPS fix rate of 1 Hz (once per second). In deployment 1,
the only source of drinking water for the cattle was from the river. In deployment 2, cattle were
provided with an additional source of off-stream water in a concrete water trough (Figure 1). For
deployments 3 and 4, a new group of thirty 18-month old Brahman steers were monitored with a fix
rate of 4 Hz (four times per second). In deployment 3 the cattle had access to water either from the off-
stream water source or the river, whereas in deployment 4, access to the off-stream water source was
removed. Throughout all deployments cattle had unrestricted access to forage and water.

RESULTS

On average GPS collars functioned for 6 days in each deployment and collected 97.5% of possible
records. Due to the very large quantity of data collected a representative figure is offered to show the
difference in cattle distribution between providing the cattle with access to off-stream water and
having no access to off-stream water (Figure 1). This figure represents the point density of 5 cattle for



4 days from deployments 1 and 2. Without access to off-stream water the cattle were dispersed across
the paddock compared to the concentrated distribution of animals in the northeast corner of the
paddock when off-stream water was provided. The presence of the cattle along the riverfront
decreased with the introduction of off-stream water during the second deployment (Figure 2).
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Figure 1: Distribution of 5 steers over 4 days without (top) and with (bottom) access to off-stream
water in a 61 ha paddock with 1 km of river frontage.

The use of off-stream watering had a significant impact on cattle behaviour and reduced the proportion
of time they spent within 10 m of the river by more than 80% (Figure 2). Furthermore, time spent in
riparian areas, defined as a 25 m strip along the river, decreased by 30% when cattle were provided
with access to off-stream water.
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Figure 2: Percentage and standard error of time cattle spent within 10 m of the river and 10 m of the
water trough.

DISCUSSION

The use of high fix rate data (up to 4 Hz) for studying animal behaviour is unique to the work being
carried out in Rockhampton and provides a new insight into how cattle utilise their environment
(Swain et al., 2007). The results showed that the cattle used the riparian area less when provided with
off-stream water and they tended to concentrate their activity in a relatively small area of the paddock.
According to Godwin and Miner (1996), off-stream watering areas are an effective alternative to
stream fencing to lure animals away from the river bank. The concentration of cattle activity in a small
part of the paddock needs to be investigated further to determine the effect on pasture cover and
utilisation across the entire paddock, The data collected in this study provided an opportunity to
evaluate the benefits of using off-stream watering points to keep cattle away from riparian areas.

This work is part of a larger project investigating the use of automated animal control devices to
protect environmentally sensitive areas. If automated animal control devices are to be used to prevent
cattle from accessing drinking water from the river then the cattle will need an alternative water
source. Work is ongoing using automated control devices in conjunction with off-stream watering
points to determine if cattle activity can be eliminated from riparian areas and reduce the need to fence
riparian zones.
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