
7. CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

P.F.Berry*, K.L. Tinleyt, J. Dell* and R.A.How*

7.1 Conclusions

It is apparent from Chapters 2,3 and 4 that the Abydos-Woodstock Reserve has a
diverse and complex pattern ofgeological and physiographic elements that form an area
of considerable environmental heterogeneity within the context of the northeast Pilbara
region.

The early focus of ecological research on Abydos-Woodstock (Burbidge 1943, 1959;
Ealey et af. 1965; Ealey 1967a, b; Ealey and Main, 1967; and Suijdendorp 1955, 1967),
together with the present investigation, make this Reserve the most intensively studied
area in the Pilbara. No other area is better documented with regard to its history of
inappropriate pastoral practices, resultant ecological changes and subsequent partial
recovery.

The role offire in the Pilbara region was first examined in the Triodia communities of
the Abydos-Woodstock Reserve, nearly fifty years ago. Fire continues to be the major
environmental factor that shapes the structure of communities on the Reserve. The
impact of fire on the vegetation associations of the Reserve are described by Tinley in
Chapter 4, while the impact on the terrestrial vertebrates is documented in Chapter 5.
Large scale fires are mor.e likely to occur in the dry seasons following exceptionally high
rainfall, as was predicted by Tinley (1988) and confirmed during the course of the fauna
survey. The impact offire on communities in the arid zone continues to be evaluated, but
it has been implicated as a prime factor in creating the exceptionally rich lizard faunas
found in arid Australia (Pianka 1989) and has been shown to be responsible for the
replacement of Triodia dominated communities with seral stages of perennial grasses
(Suijdendorp 1967; see Tinley, Chapter 4).

The inappropriateness of the Reserve for grazing sheep has been dramatically
established. While cattle do not have the same detrimental effect on the vegetation as
sheep, they still do substantial erosional damage, as do feral donkeys. Cattle grazing
should continue to be for non-commercial purposes only with a low stocking density. It
appears that goats have never occurred on the Reserve. It is considered that they have
potential to be extremely damaging to the vegetation and fauna and should be kept out
at all costs.

The overgrazing of arid regions is not confined to the Pilbara region of the arid zone,
but has been common practice in other states. Friedal et al. (1960) give a detailed account
of the effects of 'over-enthusiastic stocking rates' after good seasons in arid central
Australia with the resultant loss of saltbush and subsequent erosion of the top 3-6 inches
of soil as conditions returned to drought; a pattern that was repeated in many regions in
arid Australia, and exacerbated by the plagues of rabbits. The impact of European
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settlement on the vertebrate fauna of arid Australia has been comprehensively reviewed
by Morton (1990), who concluded that the arrival ofgrazing stock and rabbits disturbed
the balance of local disappearance and reinvasion after droughts by changing the
vegetation of habitats essential to the survival of the native species during droughts. This
alteration was compounded by pressure from introduced predators and altered fire
patterns that resulted in the broadscale extinctions of vertebrates, particularly mammals,
in the arid zone. The impact of rabbits at Abydos-Woodstock Reserve has been almost
negligible and this may explain the continued presence of mammal species that are
extinct elsewhere.

Within the Reserve, and extending slightly to the east, it is possible to define a "core
area" with best representation of the three main physiographic units and their vegetation
types (Figure 4.11a). This area also contains the greatest diversity and richness of the
faunal groups recorded and the greatest concentrations of rock engravings making it
suitable for special management attention.

Of particular concern at the commencement of this study was the possible conflict of
management options for the preservation of aboriginal rock art and the conservation of
Rothschild's Rock-wallaby. The practice of ring-burning tors to protect the rock
engravings from intense fires had been considered to be a possible cause for the apparent
decline of the rock-wallaby population as it was thought to decrease availability of
grazing. The observable facts in the field are that:

Rock-wallabies are mobile and move between nearby tors as shown by their tracks.
Without exception all the isolated tors inspected where either ring-burning or
uncontrolled fires had come through, were surrounded by a mosaic of regrowth
stages plus mature unburnt spinifex, providing suitable pasture and shelter for
rock-wallaby. Unburnt spinifex and other grasses were present on the tors
themselves. In some sites there were also patches of senile spinifex (grey dead
hummocks). Spinifex grassland seldom burns evenly, as most clearly seen from the
air, because hummock spacement is uneven and clumped. Also, with a strong wind,
bands of unburnt spinifex are left between the advancing tongues offire. The danger
of single large scale fires burning out vast areas at a time occurs in dry seasons
following exceptionally high rainfalls as has occurred at the end of March 1988.
Ring-burning has in fact protected the tors from being burnt out and there is no
evidence that it has been the cause of the rock-wallaby decline.

There is ample evidence of foxes in the vicinity of the tors and fox predation is
considered to be the greatest threat to persistence of rock-wallabies and Bilbies in the
Reserve. It may also be coincidental, but the capture of the dasyurids, Dasycercus
cristicauda and Pseudantechinus macdonnellensis, occurred only after the fox
baiting programme commenced.

The Reserve has a particularly rich assemblage of reptiles and small mammals that is
as high as any recorded elsewhere in the Pilbara, including the Hammersley Range
National Park which is four times larger. The lizard fauna alone is one of the richest
recorded anywhere in the Australian arid zone. The bird assemblage is typical of the arid
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interior regions of the Pilbara (Storr 1984) and is dominated after good rains by
granivorous species that take advantage of the seeding grasses. Four species of mammal
(Rothschild's Rock-wallaby (Petrogale rothschildii), Mulgara (Dasycercus
cristicaudata), Bilby (Macrotis lagotis) and spectacled Hare-wallaby (Lagorchestes
conspicillatus) and one reptile (Olive Python (Morelia olivacea barrom)) recorded on the
Reserve are currently gazetted on the Western Australian list of rare species that are in
need of special protection. Coupled with this is the occurrence of an endymic (Ctenotus
nigrilineatus) skink and numerous endemic invertebrate taxa, not least of which is a
spider belonging to an undescribed family, that have been recorded nowhere else. This
may in part reflect the poor state of knowledge of the invertebrate fauna of the Pilbara,
but it also highlights the potential for high levels ofendemicity in the region. This point is
further illustrated by the finding that two relatively common Pilbara reptile taxa are now
considered to be polytypic as a result of this survey.

Evaluation of the responses of vertebrate taxa to changing seasonal events in the area
has shown that birds in general responded first to the improvement in resources
following heavy rains, and peaked in their breeding the spring' after major March
rainfall. Small ground mammals peaked numerically twelve months later after a second
successive summer of above average rains, while lizard reproduction was also maximal
at that time. Both the abundance of vertebrate species and their reproduction was lowest
at the end of the study when conditions were at their most severe following 16 months of
below average rainfall; body mass indices of lizards was also at their lowest then.

The results of this study show that the vegetation on the Reserve has significantly
recovered to what can be inferred to be approaching the pre-pastoral situation. If this
situation is to be maintained, an appropriate burning regime will need to be
implemented, taking into account Suijdendorp's (1955) findings. Most importantly these
were that annual burns decrease ground cover progressively each year and that an
interval of at least four years between summer burns, with reduced grazing pressure after
burning, most effectively increases the diversity of perennial grass and dicotyledonous
species.

With this background, a unique opportunity exists for integrated management of the
natural and cultural heritage of Abydos-Woodstock.

7.2 Management Recommendations.

1. The "core area" (Figure 4.11a) which includes the highest concentrations of rock art
and ecological diversity within the Reserve should be recognised and targetted for
special management of rock art, fauna and flora.

2. Grazing should not be permitted in the core area and all feral animals should be
removed from it.

3. Grazing of cattle should be confined to the area west of the railway line and south of
the proposed n~w position of the Hillside-Marble Bar road (see 7 below). The
effective south boundary of the core area should be the new position of this road.

4. All internal fencing within the core area should be removed.
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5. Within the core area all access tracks should be repositioned where possible to run
along drainage divides and make use of landscape positions that minimise erosion.
Saltflats should be skirted as their clays are impassable after heavy rains.

6. Within the core area the remaining artifical surface water distrib.ution points should
be closed and all materials removed; all natural pools and waterholes should be
maintained for access by animals as was done by early Aboriginal hunter-gatherers
i.e. dug clean of sediment infill; protected against drainage loss from erosion incision
of the sill containing the pool; removal of dead animals.

7. The main dirt road to Marble Bar off the new tarred Wittenoom-Port Hedland
Highway, which at present cuts through the heart of the core area past Woodstock
homestead and Gallery Hill to Hillside, should have the first section up to
Tambourah relocJlted southwards.

The new position suggested (Figure 4.11a) should be along the lesser divide
between the main Yule branch and Coonarrie Creek which takes off 2 km south of
the Yule River from the railway road eastwards to Tambourah around the south
side of Red Granite Hill (see suggested 'minimal distance route' on map), or further
south depending on terrain opportunities and constraints.

The present position of this main road is a major impediment to effective
management of the core area. Similarly, any proposal to site a new main road route
to the north of Coorong Creek past Abydos Fine Gold Camp must be strongly
opposed for the same reasons.

8. For many ecological reasons it is important that large scale single burns are avoided
altogether. A mosaic regime of summer patch burning cycles should be initiated
across the Reserve area. This would ensure that all stages of post-fire regrowth occur
together with unburnt mature and senile patches of spinifex, thus forming a mosaic
of habitats with changing species content and structure, and degrees of value as
pasture or cover. The most productive fire regime applicable to spinifex grasslands
with a highly erratic summer rainfall occurrence has been determined by
Suijdendorp's 1955 research based on field trials in the Abydos-Woodstock Reserve
area itself. His findings proved that the best chances of regrowth occurring
successfully was for burning to be done in November, ideally after some preliminary
showers, with a 4 to 5 year minimum interval return time.

9. A 10 km wide extension to the present eastern Reserve boundary would be a
desirable addition to the Reserve. This would give it better representation of the
unique Soansville Plateau system and a greater variety of rock types. If this is
difficult to achieve it might still be managed under its existing vesting as an eastern
buffer to the core area, allowing mineral exploration and exploitation to continue,
but under conditions of minimal environmental disturbance.

10. The annual baiting programme for foxes carried out in 1989 and 1990 should be
continued in collaboration with the Agricultural Protection Board.

11. Regular control of feral donkeys and camels should be continued in collaboration
with the Agriculture Protection Board (see 2 above).
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12. Periodic surveys should be undertaken to monitor the status of fauna and flora
communities.

13. Stock grazing should be restricted to cattle and for non-commercial purposes i.e. at
low stocking rates and with precedence given to management of the natural and
cultural heritage values of the Reserve (see 2 and 3 above).
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10. APPENDIX I

Woodstock Site Descriptions

WS I Euca~l'ptus camaldulensis, Melaleuca leucadendra 5-8 m tall, 35% canopy cover, over Acacia sp. 1-2
m tall, c. 5% canopy cover over Cenchrus cifiaris <0.5 m tall, c. 90% canopy cover. Site is narrow
belt ofriverine woodland on edge of Coorong Creek. Soil is deep alluvium. Site is equivalent to BI
in Tinley (this report).

WS2 Acacia pyrifolia, 2-3 m tall, 3% canopy cover, Hakea suberea, 2-3 m tall, <0.5% canopy cover and
Acacia sp. 2-3 m tall, <0.5% canopy cover over Triodia spp (2) c. 0.5 m tall, 80% canopy cover. Soil
coarse sandy loam with granite bedrock at 30-40 cm. Site was burnt in January 1990.

WS3 Triodia spp <I m tall c. 60% canopy cover with occasional Acacia spp as emergents. Soil red sandy
loam. Site is equivalent to Plate 47 (Tinley, this report). Site was burnt in January 1990.

WS4 A. pyrifolia, 2-4 m tall, c. 5% canopy cover, over A. ancistrocarpa, 1.5-2 m tall, 50%-70% canopy
cover. Occasional ephemerals after rain. Soil red sandy loam, >60 cm deep. Site was burnt in
January 1990.

WS5 T. secunda and T. longiceps <0.5 m tall, c. 70% canopy cover. Soil white sandy silt over clay. Site is
Plate 50 (Tinley, this report).

WS6 A. orthocarpa, 3-4 m tall, c. 7% canopy cover, and occasional A. pyrifolia, over T. lanigera c. 0.5 m
tall, 50% canopy cover. Soil is described in Figure 11 (Tinley, this report).

WS7 Granite outcrop with large surface boulders. Broad leaf wattle and Triodia in crevices.

WS8 E. terminalis, 3-5 m tall, c. 2% canopy cover, over oval leaf wattle 1-1.5 m tall, c. 2% canopy cover,
over Triodia c. 0.5 m tall, c. 40% canopy cover. Site includes valley between, and the steep slopes of
calcrete mesas. Valley soil is calcareous clay loam. See Plate 31 (Tinley this report).

WS9 Banks of upper Coorong Creek with granite floor and scour pools and alluvium or granite banks.
See Plate 23 (Tinley, this report).

WS 10 Acacia sp. 1.5-2.5 m tall, <0.5% canopy cover, Hakea sp. 1.5-2.5 m tall, <0.5% canopy cover, over
Acacia sp. < Im tall, c. 3% canopy cover, over Triodia sp. <0.5 m tall c. 160% canopy cover. Deep
red loamy sand. Extensive surface water after heavy rain.

WS I 1,13,31 Gallery Hill tors. Piles of granite boulders with occasional shrubs described in AS (Tinley,
this report).

WS 15 Cadjeput Gorge. E. camaldulensis and M. leucadendra trees in high walled ravine with permanent
plunge-pool on north facing edge of Soansville Plateau. Ficus sp. grows in crevices of ravine walls.

WS 16 Bowerbird Gorge. Deep walled gorge on north-western edge of Soansville Plateau.

WS 17 Tim Ealey Hill. Granite tor similar to Gallery Hill tors.

WS 18 Pullcunah Hill. The tallest and most isolated of the granite tors (see plate 4, Tinley, this report).

WS20 Abydos Wall dolerite dyke (see Plate 56, Tinley this report).

WS21 Ironstone mesa remnants of the Fold Range (see Plate 6, Tinley this report).

WS22, 23 Stony undulating base of fold hills with Triodia sp. <0.5 m tall c. 30% canopy cover. Site is
foreground in Plate 2 (Tinley this report).

WS24 Transition from Sites WS22, 23 to A. pyrifolia Scrub Savanna. Site consists of A. pyrijolia 2-3 m
tall, c. 5% canopy cover over Triodia sp. < 1.0 m tall c. 40% canopy cover. Soil is red loam with
surface quartz pebbles.

WS29 Granite tor near edge of fold ranges.

WS30 Regenerating A. pyrijolia Scrub Savanna which was burnt in January / February 1989.

WS32 Southern slopes of Soansville Plateau. Bloodwood Savanna (E. terminalis). Surface pebbles
consisted of calcrete and quartz.

WS33 Gregory's Folly granite tor similar to WS 17.
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