
The Impacts of Grazing 

1 
 

 

NEFA BACKGROUND PAPER: The Impacts of Grazing 
Prepared by: Dailan Pugh, 2015 

This literature review of the impacts of grazing on native species and ecosystems has been 

prepared in response to increasing demands to open up conservation reserves for livestock 

grazing. It is apparent that grazing has had, and continues to have, widespread and 

significant impacts on native biota and waterways. It is apparent that to maintain biodiversity, 

natural ecosystems and processes it is essential that grazing is excluded from substantial 

areas of our remnant native vegetation. 

The argument used to justify grazing of conservation reserves is that it reduces fuel loads 

and thus the risk of wildfires, though there is little evidence to justify this claim and there is 

evidence that the vegetation changes caused by grazing can increase wildfire risk and 

intensity in some ecosystems. It is preferable to maintain natural fire regimes wherever 

possible and the option of using fuel reduction burning may be preferable where strategically 

required. 

The grazing industry has a variety of obvious affects on native ecosystems through clearing 

of vegetation, competition with native herbivores for the best feed, construction of fences 

which impede native species, control of native predators (including through indiscriminate 

baiting programs), use of herbicides, use of fertilisers, construction of artificial watering 

points, and the introduction of exotic plant species for feed.  

This review focuses on the direct impacts of livestock on native ecosystems and water 

bodies. The principal environmental impacts of livestock have been found to be: 

 changing the structure and species composition of ground cover and understorey 

vegetation;  
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 promoting the invasion of exotic plant species;  

 reducing regeneration of overstorey trees and increasing the mortality of remaining 

trees;  

 causing reductions in populations of a broad range of mammals, birds, reptiles, 

amphibians, fish and invertebrates through habitat degradation;  

 compacting, degrading and baring soils;  

 increasing runoff and erosion, and the transportation of sediments and nutrients (i.e. 

N and P) into streams from soils and excrement;  

 destabilising and eroding stream banks, and changing the morphology and flow 

regimes of streams; 

 affecting human health through the depositing of feces and urine in and near streams 

which can cause contamination by a range of viruses, bacteria and parasitic 

protozoa; and 

 significantly impacting on water quality and stream biota by increasing turbidity and 

nutrients.  

The severity of impacts are strongly correlated with grazing intensity, the period that grazing 

has been undertaken for, and the use of fire to manage grazing areas. Impacts may be 

compounded by other changes, particularly to fire and flood regimes. Many impacts are 

magnified by climatic extremes such as drought or high rainfall. 

The Resource Assessment Commission‟s (1992a) Forest and Timber Inquiry concluded: 

Cattle grazing can affect the diversity of native plant and animal species through its 

potential to permanently change the structure and composition of forest ground cover 

and understorey vegetation. Permanent change can lead to declines in the 

abundance of those species dependent on pre-disturbance conditions. Grazing has 

been implicated in the regional extinction of several small ground mammals in 

forested areas... 

Livestock grazing occurs over 70% of the Australian continent (Martin and McIntyre 2007). 

Wilson (1990) notes ―The grazing lands are home to approximately 50 million sheep and 15 

million cattle. They are also grazed by approximately 20 million kangaroos, 0.5 million feral 

goats and perhaps 100 million wild rabbits. This is a major increase in the intensity of 

defoliation compared with that 200 years ago. Herbivore numbers were then comparatively 

low (although more diverse), and controlled more by scarcity of water and predators than by 

forage supply.‖ 

Lunt (2005) observes “in regions without an evolutionary history of grazing: (a) grazing stock 

created novel disturbance regimes which rapidly affected soils and vegetation, and (b) few 

plant species had evolved traits to withstand heavy grazing pressure ... The paucity of heavy 

grazing prior to the introduction of European stock made Australian ecosystems (including 

soils) far more susceptible to major changes following the introduction of grazing stock‖. 

Burrows (2000) considers: 

It should not be surprising that the introduction and widespread use of a large, 

hoofed herbivore and the imposition of a new management regime from that of pre-

European times would cause alterations to the landscape. Historically, Australia has 

never supported such numbers of such large herbivores. Grazing affects the species 

composition of plants in three ways – 1). Through selection by cattle of favoured food 
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or against specific species 2) differential susceptibility of plant species to grazing 3) 

physical damage to plants. Changes in plant species composition then affect most, if 

not all, animal species in the area. In some cases, altered land management regimes 

have resulted in major conversions of vegetation communities. This may include 

woodlands becoming grasslands or increasing dominance of eucalypt woodlands. 

In 1925 Charles Barnard, a farmer in central Queensland, commented (Martin 2010): 

 ―With the advent of white man the native [Aborigine] rapidly decreased, and so we 

started to upset the balance. We introduced flocks and herds, we ringbarked millions 

of acres of forest trees, and cut down thousands of acres of rain forests, thus 

destroying not only the shelter for birds, but also the food for billions of insects in 

which birds fed. Small wonder our birds found it hard to exist.  

On top of this, we introduced rabbits, and then scattered poison broadcast. Still not 

satisfied, we let loose the fox and domestic cat, animals of destruction of which 

Australia had no parallel.  

The herds of cattle and sheep fed down the grasses till they completely killed out 

many of the best kinds, thus destroying the food of the flocks of seed-eating parrots 

and finches, also quail and pigeons. By making pads (miles in length) going to the 

water-holes to drink, the earth washed into the swamps and water-holes till they 

gradually silted up, till now, in all those fine creeks and swamps there is not a drop of 

water left.‖ 

Regretably livestock grazing has been so widespread throughout grassy woodlands and 

open forests that ungrazed land is extremely rare, meaning that there are now very few 

areas that have not been subject to grazing sometime in the past, which makes it hard to 

now identify the full impacts of grazing (Fleischner 1994, Burrows 2000, Woinarski and Ash 

2002, Lunt 2005).   

Most assessments of impacts rely on areas from which grazing has been excluded for a 

period of time, as identified by Fleischner (1994) ―exclosure studies probably underestimate 

the true extent of grazing effects because they cannot monitor the most drastic damage, 

which occurred long ago‖.  Grazing may also exert long-term impacts that persist for long 

after it is excluded (Wahren et. al. 1994, Belsky et. al. 1999, Woinarski and Ash 2002, 

Henderson and Keith 2002, Jansen et. al. 2007, Dorrough 2012, Evans et. al. 2012). As 

stated by Burrows (2000): 

Species or communities with little or no tolerance to grazing have most likely 

vanished from areas where grazing occurs and may not reappear with the 

construction of exclosures, at least not in the short-term. In addition, the alteration of 

landscape impacts such as fire have also had dramatic changes in vegetation 

communities. Thus it is difficult to ascertain a true pre-grazing ecological benchmark. 

Recovery of ecosystems degraded by intensive and/or prolonged grazing may take many 

decades, with full recovery unlikely in some cases (i.e. Lunt et. al. 2012, Sharp and 

Whittaker 2003). Sometimes removal of grazing may allow proliferation of weeds (i.e. Marty 

2005) and so necessitate active management.  
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The Resource Assessment Commission (1992a) concluded: 

Given the evidence for serious impacts on the forest environment from grazing of 

domestic stock and the inherent difficulties of enforcing codes, forest management 

agencies should review whether the marginal benefits are worth the environmental 

risks.‖ 

Lunt (2005) concluded: 

Given the negative effects of historical stock grazing in Australia, stock are often 

removed from newly declared conservation reserves, for good ecological reasons. 

Indeed there appears to be little if any ecological basis for maintaining stock grazing 

in many Australian ecosystems, such as heathlands, shrubby mountain forests, many 

semi-arid ecosystems and alpine grasslands. 

As detailed by this review, the environmental costs of livestock grazing can be immense on 

most aspects of the natural environment. Grazing impacts can be significantly reduced by 

low stocking rates, rotational grazing and, most significantly, by excluding grazing from 

riparian ecosystems and streams.  Though the most important action is to retain large parts 

of our remnant forests and woodlands free of grazing as refuges for the innumerable species 

that are adversely affected. It is thus important that livestock grazing be excluded from our 

public lands so as to enable natural ecosystems and processes (where possible) to be 

restored over time. 

According to the 1998 Comprehensive Regional Assessment “Report on the Profile and 

Economic Evaluation of Grazing in State Forests” there were then 526,000ha of State 

forests in north east NSW licensed for grazing in various forms, with licences lasting for 

periods from 10 weeks to perpetuity. Though the dearth of fencing, and poor repair of some, 

meant that grazing was more widespread than indicated. The State forests‟ based cattle 

industry across both regions was estimated to generate a total net profit of $826,000 to 

producers and result in the equivalent of nine and a half full time jobs.  

Currently approximately 110,748 ha of State forests in the north-east NSW are under 

annually renewable forest permits issued by the Forestry Corporation. An additional 122,438 

ha is held and grazed as lease-hold tenure under the Crown Lands Act, 1989 administered 

by the Forestry Corporation. (Forestry Corporation 2012, 2013).  

Over the past 16 years the Forestry Corporation have failed to comply with their legal 

obligations to assess and constrain grazing impacts or to exclude grazing from informal 

reserves, Endangered Ecological Communities, and exclusion zones for oldgrowth, 

rainforest, wetlands, and threatened plants, animals and ecosystems. In light of the failed 

regulation, the environmental costs of allowing grazing on public lands far exceed the 

marginal returns. 
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1. Grazing Affects on Vegetation 

Livestock directly affect plants by preferentially feeding on palatable species, promoting 

introduced species, while indiscriminately trampling many, and indirectly by changing soil 

fertility with their excrement, and soil structure through trampling.  Grazing changes species 

composition of native vegetation by negatively affecting some species while advantaging 

others, particularly introduced species. Some trees are ringbarked while regeneration of 

overstorey species is suppressed. Changed soil fertility and structure can affect the health 

and growth of some species. 

For the north-east NSW Comprehensive Regional Assessment (CRA) the environmental 

impacts of grazing on priority plant species were considered in the expert workshops.  The 

flora expert panel unanimously agreed the main threats to plant biodiversity in northeast 

New South Wales were land clearing, inappropriate fire regimes, weeds and grazing 

(Environment Australia 1999).  One of their recommendations was: 

Exclude cattle (and feral grazing generally) from State Forest and National Parks areas 

or at least limit the area adversely affected by this threatening process. 

Grazing directly affects native vegetation by changing the structure and composition of 

ground cover and understorey vegetation (Hobbs and Hopkins 1990, Wilson 1990, Bennet 

1990b, RAC 1992a, Fleischner 1994, Pettit et. al. 1995, Calvert 2001, Clarke 2003, Lunt 

2005, Jansen et. al. 2007); assisting the invasion of introduced plants (Smith and 

Waterhouse 1988, A.N.P.W.S. 1991, Fleischner 1994, Pettit et. al. 1995, Gentle and Duggin 

1997, Yates et. al. 2000, Calvert 2001, Lunt 2005, Jansen et. al. 2007); and affecting the 

regeneration and health of overstorey trees (Saunders 1979, Bennet 1990a, Fleischner 

1994, Lunt 2005). 

Jansen et. al. (2007) consider: 

When stock graze they remove plant parts from ground cover vegetation, shrubs and 

saplings, and also damage them through trampling. These changes lead to loss of 

ground cover and biomass of vegetation, and through the loss of grazing-sensitive 

species, to declines in native plant diversity. Soil compaction due to trampling 

reduces the macrospore space in soil and this reduces infiltration, root growth and 

overall plant production (Bohn &Buckhouse 1985).  

... 

Stock preferentially graze more palatable plant species, either removing them from a 

site or reducing them to compact, low tussocks, coppices or rosettes. Plants with 

different life forms respond to grazing in different ways. Grazing may favour sedges, 

grasses and other species whose growing point is protected from grazing animals 

(for example, by being at or below the soil surface and thus able to survive, albeit 

with reduced vigour) over other life forms. These processes lead to shifts in plant 

community composition towards species more tolerant of grazing 

As highlighted by Lunt (2005) another ―major way in which grazing animals affect 

ecosystems is by redistributing nutrients. Grazing animals consume plants over large areas, 

and deposit nutrient-rich wastes in localised areas. ... Increases to soil nitrogen and 

phosphorus levels strongly affect plant composition, and promote exotic species over native 

species ...The combination of selective plant consumption, damage to soils and 
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redistribution of nutrients can have profound impacts on ecosystem processes at large and 

small scales‖. 

Most grazing studies have been undertaken in subalpine, alpine and semi-arid 

environments. The principal problem is that frequent burning to promote green pick is an 

integral management tool used by graziers in the forests of north-east NSW (Henderson and 

Keith 2002, Harris et. al. 2003, Bickel and Tasker 2004, Tasker and Bradstock 2006).  For 

example in escarpment forests ―the prevailing practice was to burn the forest understorey in 

spring after stock withdrawl, allowing green pick to develop during the wet summer before 

reintroduction of cattle into the forest‖ (Henderson and Keith 2002).   

Therefore studies of grazing impacts in alpine and semi-arid areas are more important for 

identifying the impacts of grazing alone, while studies of grazing impacts in forested areas 

are confounded by the combined impacts of grazing and management burns. As noted by 

Henderson and Keith (2002) “in these forests ... burning and grazing are inextricably linked 

because of the practice of burning to create green pick for cattle”. In many forests the 

impacts are further confounded by logging impacts (i.e. York and Tarnawski 2004). 

A variety of studies rely upon “species richness” or diversity as a means of assessing 

grazing impacts, though this can mask actual impacts as it takes no account of “increasers” 

vs “decreasers”, “exotics” vs “natives”, or changes in abundance. Reeves and Champion 

(2004) provide a caution regarding the widespread use of “species richness” as an impact 

measure: 

Species richness is the number of species within a habitat and is often used as a 

measure of plant diversity. As species richness does not differentiate between 

indigenous and alien species, caution must be taken when using species richness as 

a measure of indigenous biodiversity. It was one of the most frequently measured 

variables in the grazing studies reviewed. 

 

1.1. Grazing Impacts on Understorey Vegetation 

The impacts of cattle grazing on understorey vegetation is variable depending on the 

species and grazing intensity, though in general it results in a decrease in the most palatable 

native species, and an increased abundance in exotic species and unpalatable plants (Smith 

and Waterhouse 1988, Hobbs and Hopkins 1990, Wilson 1990, Bennet 1990b, , A.N.P.W.S. 

1991, RAC 1992a, Wahren et. al. 1994, Fleischner 1994, Pettit et. al. 1995, Gentle and 

Duggin 1997, Yates et. al. 2000, Pettit and Froend 2001, Calvert 2001, Clarke 2003, 

McIntyre et. al. 2003, Lunt 2005, Spooner and Briggs 2008, Dorrough 2012, Lunt et. al. 

2012). Lunt (2005) provides an example: “The importance of grazing selectivity is apparent 

where pastures have become dominated by unpalatable dominant grasses, such as 

Nassella trichotoma (Serrated Tussock). Continued grazing pressure in such paddocks 

further reduces associated species, which are more palatable and nutritious than Nassella 

(Campbell 1998).” 

Grazing pressure is also variable across the landscape, obviously being concentrated near 

water sources, though cattle can also closely crop patches that they persistently seek out to 
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selectively graze, resulting in higher grazing pressure than other parts of the pasture (i.e. 

McIntyre et. al. 2003).  

From their study of subtropical grassy eucalypt woodland in south-east Queensland, 

McIntyre et. al. (2003) categorised plants according to their tolerance to grazing, identifying 

47 species (41 natives) as grazing decreasers “that are associated with ungrazed, 

undisturbed habitats and that are sensitive to even minor soil disturbance or commercial 

cattle grazing‖, with a further 12 species (9 natives) intolerant to high grazing intensity. A 

total of 36 species were identified as grazing increasers (20 natives), with another 13 

species (7 natives) identified as intolerant of low grazing (ie found on moderate and high 

grazing sites). It needs to be considered that only 4% of their study area was considered 

largely undisturbed in linear road reserves, so it is likely that many “grazing decreasers” had 

already been eliminated from the area. 

Of the 145 native species that were able to be categorised, 34% were grazing decreasers or 

intolerant of high grazing regimes, with 19% grazing increasers or intolerant of low grazing 

regimes.  Conversely of the 49 exotic species that were able to be categorised, 45% were 

grazing increasers or intolerant of low grazing regimes, and 18% were grazing decreasers or 

intolerant of high grazing regimes.  

McIntyre et. al. (2003) also found there was a ―tendency for native grazing increasers to 

become less grazing tolerant in the presence of water enrichment or soil disturbance‖.. 

CATEGORISATION OF PLANTS ACCORDING TO GRAZING IMPACTS (From McIntyre et. al. 2003) 

Response group Number of species Number native species % exotic species 

Grazing increaser 36 20  44 

Low grazing intolerant 13 7 46 

Grazing decreaser 47 41 13 

High grazing intolerant 12 9 20 

Intermediate 21 19 10 

Grazing generalist 65 49 25 

Unclassifiable 130 86   34 

Total 324 231 28 

 

In the semi-arid rangelands of North Queensland. Calvert (2001) found ―palatable, perennial 

and productive native grasses [were] a strong decreaser, declining with cattle grazing but 

increasing with intermediate disturbance (macropod grazing)‖. 

From his study of temperate woodlands Clarke (2003) found ―Abundance and dominance of 

native shrubs, sub-shrubs, twiners and geophytes were strongly associated with areas of 

less-intense pastoralism on low-nutrient soils. The strongest effects on species richness 

were grazing followed by canopy cover. Continuously grazed sites had lower native species 

richness across all growth forms except native grasses‖. 

In south-west Australian woodlands Pettit et. al. (1995) found ―Native perennial shrubs and 

herbs have suffered the most significant loss of species and cover in grazed remnants, and 

are usually the life form groups which make up the greatest proportion of the understorey 

species‖, and ―Of the different reproductive strategies of perennial species, the resprouters 

seem to be the most susceptible to grazing pressure‖. 
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Pettit and Froend (2001) describe the grazed woodland remnants they studied as ―degraded 

remnants with an understorey dominated by annual species, especially exotic grasses and 

forbs from the surrounding improved pastures‖, noting “This state is maintained by continual 

heavy grazing by livestock ... Over a long period, this state will eventually change due to the 

lack of recruitment of overstorey species ... [to] one resembling the surrounding pasture 

community more closely‖. 

Also in south-west Australian woodlands, Yates et. al. (2000) found ―the mean percentage 

cover of native perennials in rarely grazed/ungrazed woodland was 9.1% and in heavily 

grazed woodlands was 3.6%‖. 

From their long-term study of grazing on the alpine and subalpine vegetation of the Bogong 

High Plains, Wahren et. al. (1994) found : 

... species palatable to stock decreasing in cover and less palatable species little 

affected or increasing in cover. ... vegetation change has been slow and domestic 

cattle have had substantial and lasting impact on both the structure and composition 

of subalpine grassland and heathland vegetation. 

... 

In... grassland plots, established in 1946, cattle grazing has prevented the large-

scale regeneration of a number of tall, palatable forbs and short, palatable shrubs, 

while in the absence of grazing, the cover of these life forms increased substantially.  

... 

Alpine and subalpine vegetation is slow to recover from disturbance, and the rate of 

recovery is unquestionably slower in areas grazed by cattle. In grassland, continued 

grazing will reduce the abundance of taller forbs and dwarf, palatable shrubs; some 

shrubs... may continue to expand. 

In relation to Queensland pastures Pressland (1982) cites research that found ―kangaroo 

grass is still common in areas exclosed from stock (cemeteries, railway reserves), yet is, or 

is almost, absent immediately outside these exclosures‖ .  

From his review of temperate grasslands Dorrough (2012) found “There can be no doubt 

that livestock grazing and fertilisation have had great influence on the composition of grassy 

ecosystems within temperate Australia. Both livestock and fertilisation have contributed to 

dramatic changes in the composition of vegetation throughout south-eastern Australia‖.  

Dorrough (2012) considered grazing impacts were most significant in Mediteranean 

grasslands and grassy woodlands, while ‖the magnitude of effects is by no means consistent 

across the sub-humid grassy ecosystems of southern Australia‖.  

Lunt (2005) summarises research findings for temperate (including New England) grassy 

ecosystems: ―Thus, despite regional variations, the general effect of increasing grazing 

intensity in temperate grassy ecosystems in southern Australia has been the replacement of 

tall, native, long-lived, perennial species by short-statured, short-lived, annual and exotic 

species. Nevertheless, many grazed native pastures still contain a diverse mix of native 

species and contribute substantially to regional biodiversity conservation‖. 

In their study of Northern Territory savanna, Sharp and Whittaker (2003) found that between 

1948 and 1993 there had been a dramatic increase in woody vegetation cover. with large 

areas now covered by scalded soil, dense invasive weed populations, and unpalatable forbs 
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and sedges. They consider the change from a relatively treeless grassy ecosystem is likely 

to be a direct consequence of extreme overgrazing by cattle (peaking in the mid 70s) 

transforming much of the herbaceous vegetation to a new state that is not flammable and 

that in the absence of regular fire mortality, woody vegetation increased rapidly. They 

concluded ―grazing intensity in excess of a sustainable threshold has forced a transition that 

is irreversible in the foreseeable future‖. Conversely, in tropical savannas Murphy et. al. 

(2014) consider eucalypts to be chiefly moderated by water availability and “relatively 

unresponsive to management-imposed reductions in fire frequency and intensity‖. 

It is not just vascular plants that are affected, for example in their cattle exclusion areas 

Spooner and Briggs (2008) found that ―the percentage cover of soil lichen crust was also 

significantly higher (Z = –3.022, P < 0.01) in fenced areas than unfenced areas‖. 

Livestock have been found to help the spread of exotic plant species by (1) opening up 

habitat by grazing and trampling, for weedy species which thrive in disturbed areas; (2) 

dispersing weed seeds in fur and dung; (3) reducing competition from native species by 

eating them, and (4) contributing large quantities of nutrient in their faeces and urine to the 

soil that further encourage weed spread and growth. (i.e. Fleischner 1994, Gentle and 

Duggin 1997, Burrows 2000, Yates et. al. 2000, Pettit and Froend 2001, McIntyre et. al. 

2003, Lunt 2005, Jansen et. al. 2007, Spooner and Briggs 2008, Dorrough 2012). 

As noted by Jansen et. al. (2007): 

Livestock can also promote invasion of weeds (usually annual, ruderal species), 

which can bring about changes in vegetation structure (Fleischner 1994). The 

creation of open sites by grazing or trampling provides a perfect opportunity for weed 

species to become established. Weeds are also spread by the movement of stock, 

either in their faeces or by attachment to the animal. Stock faeces and urine also 

contribute large quantities of nutrient to the soil (especially nitrogen and phosphorus), 

that further encourages the growth and spread of weed species. 

In their study of woodlands in south-west Australia, Yates et. al. (2000) found ―The mean 

percentage cover of exotic annuals in heavily grazed woodlands was 29.7% and in rarely 

grazed/ungrazed woodlands was 0.5%‖.  

Lunt (2005) considers ―The magnitude of the ecological changes induced by heavy grazing 

in southern Australia is extraordinary: in many areas perennial dominated systems have 

been almost totally replaced by exotic annuals‖. 

From his review Lunt (2005) concluded “In temperate grassy ecosystems, soil disturbances 

commonly promote exotic weeds rather than native species (McIntyre & Lavorel 1994a,b). 

This occurs because many exotics have larger seed banks than most native species (Lunt 

1990b, Morgan 1998a), and because soil disturbance increases nutrient levels which favour 

many exotics”.  

In grazed West Australian jarrah woodlands with an “understorey dominated by annual 

species, especially exotic grasses and forbs‖, Pettit and Froend (2001) established grazing 

exclusion plots, finding that there was an initial increase in annual exotic pasture species, 

which decreased in subsequent years with an increase in native perennials, ―with the return 

(within 6 years) of native species richness to levels similar to those found in ungrazed 
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vegetation‖. The ungrazed vegetation had understories dominated by native perennial 

shrubs and herbs. 

Dorrough (2012) considers that nutrient enrichment consistently affects species composition 

and favours dominance by exotics, noting that ―the role of nitrogen and phosphorus 

enrichment in loss of native plant diversity and invasion by exotic species has been 

documented globally‖. Dorrough (2012) notes: 

Livestock are one of the key sources of nutrient inputs into remnant vegetation. The 

benefit of excluding livestock may be more to prevent nutrient inputs than herbivory. 

Nutrient run-on from adjacent sites can also be important, but is less commonly 

documented. Strategies should be put in place to limit the potential for nutrient transfers 

into remnant woodlands.  

 

1.2. Grazing and Burning Forest Understoreys 

The principle management tool used by graziers in the forests of north-east NSW is fire. 

Most like to burn the forest frequently (often every 1-3 years) to promote fresh green pick for 

their cattle. Frequent burning compounds and amplifies the impacts of grazing on native 

plants, native animals, soil structure, runoff, erosion and streams. It also confounds attempts 

to isolate the impacts of grazing from fire, particularly as both have been used fairly 

indiscriminately across public lands.  

In these forests livestock grazing is constrained in the wetter eucalypt forests by the dense 

rainforest understorey and limited forage, with impenetrable stands of the introduced lantana 

increasingly dominating the wetter forests.  

The Forestry Corporation‟s Management Plans for their Management Areas in north east 

NSW have long recognised burning as the most destructive agency, “killing regeneration and 

damaging individual trees and causing defect and loss of increment‖, with graziers the most 

common source (i.e. Dorrigo MP 1985 p25, Casino MP 1983, p15, Grafton MP 1987 pp29-

30, Styx River MP 1984 pp20-21, Glen Innes MP 1986 p31, Urbenville MP 1986 pp22-3, 

Tenterfield MP 1983 p19). Some examples are: 

 ―Most fires result from uncontrolled or unauthorised (often illegal) burning off by 

pastoralists during the spring. Lightning-initiated fires are rare although they have 

caused problems in dry times.‖ Dorrigo MP (1985 p25). 

―Pastoralists of the Clarence Valley commonly have large areas of forested ―hill 

country‖ which they use to overwinter their cattle. These areas may be private lands, 

leasehold, or leases or occupation permits within State Forests. To ensure a good 

supply of grass for winter the graziers commonly burn these areas on a large scale 

during spring. Under continuing dry conditions in the absence of following early 

summer rains these burns may develop into very extensive fires.”. Grafton MP 1987 

p 30. 

―Graziers regularly use the State Forests and leaseholds of the Area for rough 

grazing. In the past some conflict has occurred with permittees or leasees wanting to 

burn these areas during spring to promote fresh pasture. This late burning has, on 
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occasions, resulted in reignitions and the development of wildfires during periods of 

high fire danger”. Walcha-Nundle MP (1987, p28). 

―Fires, either from natural causes or from graziers‘ burning off, may burn in the 

inaccessible eastern gorges at low intensity for days or even weeks but always with 

the potential to spread rapidly into State Forests when the fire danger is high”. Glen 

Innes MP (1986, p31). 

―Fire has been used consistently as a tool in grazing management at least since 

European settlement commenced. The general regime has been the periodic 

burning-off of grass and herbage at intervals of some years. The average fire has 

been one of light intensity, with the most obvious damage being gradually increasing 

defect in mature stands‖. Tenterfield MP (1983, p19). 

It is not just the commercial potential that is being degraded. As noted in the Fauna Impact 

Statement prepared by Austeco (1992) for State Forests‟ Glen Innes EIS;  

Graziers prefer to burn when ever possible, usually every 2-3 years, and often over 

extensive areas. Frequent burning suppresses the shrub component of the forest and 

greatly reduces floristic diversity in the ground cover and midstorey layers (Binns 

1991). 

In their study of grazing impacts on forests of the New England Tablelands, Tasker and 

Bradstock (2006) identify that grazing is typically accompanied by burning at frequent 

intervals initiated by graziers, finding: 

Grazing practices had the greatest influence on understorey vegetation complexity of 

any of the measured attributes. The grazed sites were characterized by a 

significantly lower vegetation complexity score, different dominant understorey 

species, reduced or absent shrub layers, and an open, simplified and more grassy 

understorey structure compared with ungrazed sites. Time since logging and time 

since wildfire also significantly affected understorey structure. Our results indicate 

that cattle grazing practices (i.e. grazing and the associated frequent fire regimes) 

can have major effects on forest structure and composition at a regional level. 

In their study of forests in the recently expanded Guy Fawkes River National Park, 

Henderson and Keith (2002) used disturbance indicators as an indicator of the intensity of 

grazing, along with fire mapping, to conclude ―species richness and population densities of 

woody species were lower where disturbance was more intense.  It is concluded that 

historical grazing and burning practices had substantial impact on the woody understoreys of 

the north-east escarpment forests‖.  They recognise that their results contrast with those of 

some studies from subalpine and semi-arid habitats, where grazing led to increases in shrub 

density, which they consider may be related to the use of high frequency fire as a grazing 

management tool in the escarpment forests, noting “Woody species that are not susceptible 

to grazing may therefore be driven to decline by fire related processes in the forests”. 

Frequent low intensity fires (prescribed burns) have been noted to eliminate the shrub layer 

and allow grasses and ferns to dominate the understorey (Gill 1975, McIlroy 1978, Catling 

1991, Knox and Clarke 2004, Campbell and Clarke 2006, Clarke et. al. 2009); cause a loss 

of obligate seed-regenerating plants if they don‟t have enough time between fires to set seed 

(Gill 1975, Floyd 1976, Ashton 1981, Noble and Slatyer 1981, Lamb 1986, Knox and Clarke 
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2004, Campbell and Clarke 2006, Clarke et. al. 2009); promote weeds (Floyd 1964); and 

destroy eucalypt regeneration (Floyd 1964). 

In their study of grassy woodlands on the New England Tablelands Knox and Clarke (2004) 

found the majority of shrubs ―to resprout after fire, with basal resprouting being the most 

common regeneration mode. Most resprouting species exhibited 100% survival , and neither 

fire intensity nor initial size of plants was found to influence mortality of most species‖. 

Similarly in their study of wet sclerophyll forests on the New England Tablelands, Campbell 

and Clarke (2006) found ―that the majority (>80%) of woody understorey species in montane 

wet forests resprouted after fire irrespective of fire intensity‖.  

From their assessment of burning responses of taxa in six of the major vegetation formations 

on the New England Tableland (rainforest, wet sclerophyll forest, dry sclerophyll forest, 

grassy woodland, rocky outcrops, heath and wet heath), Clarke et. al. (2009) found: 

... across all community types, sequential fire intervals of less than five years are 

likely to cause local extirpations of fire killed species through adult deaths and 

exhaustion of either canopy or soil stored seed banks. Relatively large proportions 

(38%) of species fall into this obligate seeding group, although there are relatively 

few species of obligate seeding species with canopy held seed banks. Habitats that 

are particularly vulnerable to short fire intervals are rocky outcrops and the rainforest 

margins of wet sclerophyll forests with high concentrations of obligate seeders. 

... 

Our finer scale analysis of vegetation types shows that the minimum interval to avoid 

immaturity risk to vulnerable species ranges from 8 to 11 years in fire prone 

formations in the New England Tableland Bioregion. ... In the Northern Escarpment 

Wet Sclerophyll Forests,... in areas in which Callitris maclaeyana occurs, a threshold 

of 25 years is suggested and in where this species is absent a threshold of 11 years 

is recommended. 

... 

For those species that resprout, the consequences of repeated short interval fires are 

poorly known ... seedling recruitment must occur to maintain current populations. Our 

study has predictably shown that seedlings of resprouters are slower to mature, but 

their ability to resprout prior to this maturation remains unknown. Similarly, whilst 

many rainforest shrubs and trees show ‗tolerance‘ to a fire event, through vigorous 

resprouting, it is not known if recurrent fire causes mortality and recruitment failure. 

It is thus unsurprising that there was a decline in shrubs in grazed areas of the New England 

Tablelands, as reported by Henderson and Keith (2002) and Tasker and Bradstock (2006).  

It appears that the associated high fire frequency is chiefly responsible for the decline in 

shrubs in grazed areas. Though it is important to recognise that on drier and less productive 

sites the grassy eucalypt woodlands can persist in the absence of frequent disturbance, 

those studied by Knox and Clarke (2004) had fire (and presumably grazing) excluded for 

more than 30 years and still had a sparse understorey of shrubs and a near-continuous 

herbaceous layer dominated by the grasses Poa sieberiana var. sieberiana and Themeda 

australis.  

Grazing may significantly increase the mortality of resprouters, Pettit et. al. (1995) found ―Of 

the different reproductive strategies of perennial species, the resprouters seem to be the 

most susceptible to grazing pressure‖. Grazing can thus significantly affect post-fire recovery 
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and species persistence. The impacts of fire and grazing are inter-related, as intended burnt 

areas are targeted for grazing, as noted by Cowley et. al. (2014) ―The effect of fire on 

herbage mass and composition was compounded by higher grazing after fires‖. 

In coastal forests grazing and frequent burning are known to promote undesirable species 

and problem weeds. Rose (2009) identifies that ‖Blady grass (Imperata cylindrica) often 

dominates Mid North Coast pasture where the practice of spring burning to produce a green 

pick has been overused. ... leading to extensive areas of blady grass monocultures‖. This 

has been a problem for a long time, Floyd (1964) notes that in northern NSW the succulent 

kangaroo grass has been replaced due to fire (mostly instigated by graziers) by the tough 

and largely unpalatable blady grass and whisky grass, concluding that ―Perhaps the grazier 

is merely an unwitting slave to the fire over which he claims mastery‖. For Blady Grass 

Pressland (1982) notes “repeated burning leads to progressive dominance of that species 

and is a key factor in its spread‖. 

In north-east NSW the invasive weed Lantana is widespread in the moister and more 

productive forests. Lantana readily invades forests that have been logged, burnt and/or 

disturbed by grazing. From their study on Lantana, Gentle and Duggin (1997) concluded 

“The effects of biomass reduction and soil disturbance associated with fire and cattle grazing 

are significant in the successful invasion of L. Camara”. 

 

1.3. Grazing Impacts on Trees 

Grazing by domestic livestock can also significantly affect the overstorey of native 

vegetation. In forests and woodlands grazing can prevent recruitment, and increase 

mortality, of trees and shrubs, while in some arid areas it can promote unpalatable shrubs 

which shade out grasslands. The increasing frequency of droughts and heat waves due to 

climate change is causing an accelerating loss of trees, which is being aggravated by 

grazing. 

The cumulative impacts of long-term cattle grazing and trampling of seedlings directly affect 

forests and woodlands by reducing regeneration of overstorey trees (Saunders 1979, Bennet 

1990a, Fleischner 1994, Pettit et. al. 1995, Robertson and Rowling 2000, Jansen and 

Robertson 2001, Fischer et. al. 2004, Commonwealth of Australia 2007, Spooner and Briggs 

2008, Fischer et. al. 2010, Lindenmayer et. al. 2014).  

Fischer et. al. (2010) state “In livestock grazing landscapes, trees are declining because of a 

combination of natural or accelerated tree mortality coupled with widespread recruitment 

failure”. Robertson and Rowling (2000) found “Seedlings and saplings of the dominant 

Eucalyptus tree species were up to three orders of magnitude more abundant in areas with 

no stock access‖. For their exclusion trials in the Murray catchment Spooner and Briggs 

(2008) found that eucalypt regeneration significantly increased with the exclusion of cattle. 

Lindenmayer et. al. (2014) identify that recruitment of large old trees can be diminished due 

to high-intensity grazing or browsing from domestic herbivores, reporting ―within 50–100 

years in Australian agricultural landscapes subject to intensive grazing by domestic 

livestock, tens of millions of large old trees will be lost and not replaced through recruitment.  
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Lunt (2005) summarises research findings for temperate (including New England) grassy 

woodlands, noting ―In temperate woodlands, continual grazing for over a century has 

prevented regeneration of ageing paddock trees, resulting in the restriction of localised tree 

regeneration and many native shrubs to infrequently grazed areas such as roadsides and 

reserves. ... As old trees senesce, these regions are gradually being converted to open 

treeless grasslands (Saunders et al. 2003). This pattern stands in stark contrast to the 

promotion of tree and shrub regeneration in heavily grazed areas in semi-arid regions (e.g. 

Noble 1997)‖. 

The National Recovery Plan for the South-eastern Red-tailed Black-Cockatoo 

(Commonwealth of Australia 2007) identifies that: 

Estimated rates of loss of paddock trees in south-eastern Australia of up to 40% in 30 

years indicate that few paddock trees will survive past the next century if current 

attrition rates continue (Carruthers and Paton in press). In the south-east of South 

Australia, paddock tree decline over the next 50 years has been estimated to be as 

high as 36%, based on authorised clearance records (Carruthers et al. 2004) and 

regional dieback estimates, with 65% of the predicted loss from authorised 

clearance. 

Grazing can directly damage and kill mature trees of select species, as noted by the 

Commonwealth of Australia (2007): 

Uncontrolled grazing is a major threat contributing to the death and decline of trees 

on private land throughout the range (Cutten and Hodder 2002). For example, in four 

paddocks near Naracoorte regularly used for feeding, 76% of stringybarks had some 

degree of ringbarking caused by cattle, and 15% were dead (R Hill in litt.). Cattle can 

also kill mature Bulokes (Maron in litt.). 

By compacting soil and reducing water penetration, cattle can also affect tree growth and 

increase tree mortality. Bezkorowajnyj,et. al. (1993) assessed the extent of soil compaction 

due to cattle traffic around hardwood and softwood tree seedlings established in existing 

pasture, finding that “a higher soil penetrometer resistance in the grazed areas pointed to a 

significant change in soil structure (i.e. dry bulk density) as a result of cattle traffic in the 

area”.  They report that “water infiltration and nitrogen uptake were reduced in soils treated 

with a medium and high level of compactive effort. This resulted in a slower rate of growth of 

the tree seedlings”. 

Trees are increasing sickening and dying as the result of increasing droughts and heatwaves 

generated by global warming. This problem is aggravated by a variety of stressors on tree 

health, including grazing. With increasing mortality of surviving trees, the need for adequate 

recruitment increases in significance. 

Australia‟s forests and woodlands are strongly influenced by large climatic variability and 

recurring droughts. Extreme droughts can cause widespread tree death in agricultural lands. 

woodlands and forests (Fensham and Fairfax 2007, Fensham et. al 2009, Mitchell et.al. 

2014). Mitchell et.al. (2014) identify that a wide range of studies have implicated temperature 

increases as amplifying moisture deficit, heat stress, and the impacts of biotic agents on tree 

species. Within trees hydraulic failure (desiccation of water conducting tissues within the 

plant) and carbon starvation (depletion of available carbohydrates and failure to maintain 

defenses against biotic agents) have been singled out as causes of tree death (Mitchell et.al. 
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2013, 2014). Mitchell et.al. (2014) found that periods of heat stress during droughts were 

likely to have been pivotal in initiating tree death. Species have been found to have differing 

susceptibilities (Calvert 2001, Fensham and Fairfax 2007, Mitchell et.al. 2013). Fensham et. 

al (2009) also found trees at higher densities more vulnerable.  In some cases, a drought 

event may simply be the coup-de-grace for a weakened stand of trees.  

The consequences of increasing temperatures and more erratic rainfall due to climate 

change are more frequent droughts and extreme temperatures. Steffen et.al. (2015) identify 

that by 2070 Sydney‟s average number of hot days (>35o) will increase from 3.4 to 

somewhere between 4.5-12 days per annum. As identified by Fensham et. al (2009)  

A doubling in the frequency of severe droughts has been predicted under future 

climate scenarios. The physiological effect of drought on trees may well be 

enhanced by rising temperatures, ... Enhanced drought conditions will intensify 

tree-death which is likely to be a symptom of global climate change. 

Mitchell et.al. (2014) warn ―Changes in the frequency of extreme drought under the scenario 

presented here and elsewhere ... may also reduce vegetation resilience through time if a 

complete recovery of plant vasculature, carbohydrate status and defensive mechanisms is 

not realized in the intervening years between drought events. A small number of predicted 

droughts fell outside the margins of the observed record and are perhaps indicative of 

―mega-drought‖ conditions, characterized by higher intensities and longer durations than 

have ever been observed in the historic record ... If realized, these climate events may 

generate unprecedented, extensive die-off that could induce long-term shifts in vegetation 

structure and function‖. 

Mitchell et.al. (2014) consider their findings suggests that ―regardless of regional climatic 

differences, tree populations among many species in Australian ecosystems tolerate at least 

98% of the climatic conditions they experience and become vulnerable to drought stress 

events beyond this common climatic threshold‖, noting ―the likelihood of drought events 

crossing these thresholds and inducing mortality will increase significantly under future 

climate scenarios for many forest and woodland ecosystems globally‖. 

Cattle can increase the stress on trees and thus accentuate the loss of trees in extreme 

droughts.  Calvert (2001) found that during drought years, increased rates of dieback of 

ironbark trees occurred in grazed areas, especially amongst larger specimens, noting:  

During this research, widespread dieback of ironbarks (Eucalyptus crebra sensu lat.) 

was observed throughout the semi-arid rangelands on a range of soil types and 

grazing regimes. In contrast to previous research, the present study found a 

correlation between cattle grazing and the dieback of Eucalyptus crebra , although 

dieback occurred to some degree even in the absence of grazing. Large trees were 

more susceptible to dieback than small saplings, which, in some cases, may have 

benefited from grazing by the removal of competing herbaceous species from their 

proximity.  

Landsberg, Morse and Khanna (1990) studied dieback on the NSW southern tablelands and 

concluded "Tree dieback in the woodland remnants is associated with increases in the 

abundance of defoliating insects. Nutrient enrichment is probably a major cause of the 

increased abundance of insects, and inputs from livestock may be the main cause of such 

enrichment. Thus rehabilitating stands of trees suffering from this form of dieback will 
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probably require that nutrient inputs be reduced, and this may entail reducing the intensity of 

livestock usage of the woodland." 

The ongoing decline of trees in rural areas due to grazing will have a significant impact upon 

remnant fauna populations (i.e. Martin and McIntyre 2007, Fischer et. al. 2010). From their 

study of woodlands and farmlands in Australia‟s temperate agricultural zone Fischer et. al. 

(2010) conclude: 

... we predict that by 2100, the number of trees on an average farm will contract to 

two-thirds of its present level. Statistical habitat models suggest that this tree decline 

will negatively affect many currently common animal species, with predicted declines 

in birds and bats of up to 50% by 2100. Declines were predicted for 24 of 32 bird 

species modeled and for all of six bat species modeled. Widespread declines in 

trees, birds, and bats may lead to a reduction in economically important ecosystem 

services such as shade provision for livestock and pest control.... A regime shift is 

occurring, with a woodland system deteriorating into a treeless pasture system. 

... 

Predicted declines were most rapid for small insectivorous bird species dependent on 

woodland patches, such as the rufous whistler Pachycephala rufiventris or striated 

thornbill Acanthiza lineata ...The decline of small insectivorous woodland birds 

already is a major concern in Australia ...and our data suggest that ongoing tree 

decline may be one of the underlying drivers. 

... 

Fischer et. al. (2010) conclude 

Current ecological processes, in particular with respect to tree regeneration and 

mortality, are unable to sustain the system in its current condition. Ongoing tree decline 

will cause a cascade of changes through the system. ... we are witnessing how a 

woodland ecosystem is in the process of degrading into a treeless pasture system. 

Controlling variables underlying the regime shift are livestock grazing pressure and 

nutrient enrichment, both of which inhibit natural tree regeneration. 

...Our work strongly supports the practice of livestock exclusion from woodland patches, 

which is already used by many farmers and has been supported through a range of 

government programs (36). Tree regeneration is greatly enhanced in ungrazed woodland 

patches (22), and the continued existence of woodland patches is important for many 

species of conservation concern, such as small insectivorous birds 

 

1.4. Grazing Impacts on Riparian Ecosystems 

Riparian land is that adjoining, and influenced by, streams, wetlands and lakes. They are of 

limited extent and are of immense importance for both terrestrial biodiversity and the health 

of streams and wetlands. Despite being particularly vulnerable, riparian lands are the focus 

of livestock activity and therefore intensified vegetation changes, weed invasion, trampling, 

compaction, erosion, and nutrification. The functioning of the riparian zone in filtering runoff 

and trapping nutrients and sediments before they enter waters is degraded. 
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Riparian land is „any land which adjoins, directly influences, or is influenced by a body of 

water‟, where the body of water could be a stream (permanent or intermittent), river, lake, or 

wetland. 

Price and Tubman (2007) recognise: 
Riparian land is important because it is often the most fertile and productive part of 

the landscape, in terms of both agricultural production and natural ecosystems. It 

often has deeper and better quality soils than the surrounding hill slopes due to past 

erosion and river deposition and, because of its position lower in the landscape, often 

retains moisture over a longer period. 

Riparian vegetation only represents a small portion of the landscape, yet is of the utmost 

importance in maintaining terrestrial and aquatic biodiversity. Many species of plants and 

animals only occur, or are in far greater abundance, in riparian areas, with their importance 

increasing during dry periods (Belsky et. al. 1999, Burrows 2000, Jansen and Robertson 

2001, Allan 2004, Price and Tubman 2007, Martin and McIntyre 2007, Martin 2010).  As 

noted by Burrows (2000): 

Although they occupy only a relatively small percentage of land area, riparian zones 

play a disproportionately important role in the overall environment. Per unit area, 

riparian zones have considerably higher plant and animal biomass and diversity, are 

more structurally and floristically diverse, provide critical refuge habitats during dry 

periods and buffer waterways and downstream environments from the effects of 

surrounding environmental conditions and land uses. 

Price and Tubman (2007) also recognise that: 

... vegetation on riparian land regulates in-stream primary production through shading 

(reduced light and water temperature); supplies energy and nutrients (in the form of 

litter, fruits, terrestrial arthropods and other organic matter) essential to aquatic 

organisms; and provides essential aquatic habitat by way of large pieces of wood 

that fall into the stream and through root-protection of undercut banks. 

Kauffman and Krueger (1984) observe: 

Riparian vegetation produces the bulk of the detritus that provides up to 90% of the 

organic matter necessary to support headwater stream communities (Cummins and 

Spengler 1978). In these tributaries of forest ecosystems 99% of the stream energy 

input may be imported from bordering riparian vegetation (i.e., it is heterotrophic) and 

only 1% derived from stream photosynthesis by attached algae (periphyten) and 

mosses (Cummins 1974). Berner (in Kennedy 1977) found that even in large streams 

such as the Missouri River, 54% of the organic matter ingested by fish is of terrestrial 

origin. 

Belsky et. al. (1999) consider: 
Rooted streamside plants retard streambank erosion, filter sediments out of the 

water, build up and stabilize streambanks and streambeds, and provide shade, food, 

and nutrients for aquatic and riparian species ... Healthy riparian areas also act as 

giant sponges during flood events, raising water tables and maintaining a source of 

streamwater during dry seasons. The result is a more stable streamflow throughout 

the year... 
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Price and Tubman (2007) identify that riparian vegetation provides many ecosystem 
services, including:  

 trap sediment, nutrients and other contaminants before they reach the waterway 

and reduce water quality for downstream users, 

 lower water tables, 

 reduce rates of bank erosion and loss of valuable land, 

 control nuisance aquatic plants through shading, 

 help ensure healthy stream ecosystems, 

 provide a source of food and habitat for stream animals, 

 provide an important location for conservation and movement of wildlife, 

 help to maintain agricultural productivity and support mixed enterprises, 

 provide recreation and maintain aesthetically pleasing landscapes, and  

 provide cultural and spiritual enrichment for people. 

Livestock often preferentially utilise riparian habitats for food, shade, cooler temperatures, 

and/or access to water. Martin and McIntyre (2007) note that ―riparian areas represent <3% 

of the regional landscape, yet cattle spend a disproportionately large amount of time 

foraging, drinking, and resting in these habitats‖. Belsky et. al. (1999) cite a study that found 

―that a riparian zone in eastern Oregon comprised only 1.9% of the grazing allotment by 

area, but produced 21% of the available forage and 81% of forage consumed by cattle‖. 

Usage and impacts are exacerbated during drought years, when water becomes scarce in 

the landscape. 

Clearing and livestock grazing have been identified as the primary causes of widespread 

and large-scale degradation of riparian areas in Australia  (i.e. Robertson and Rowling 2000, 

Jansen and Robertson 2001, Wilson et. al. 2003, Price and Tubman 2007, Jansen et. al. 

2007) and elsewhere, even in habitats adapted to herds of hoofed grazing animals (i.e. 

Belsky et. al. 1999). 

Jansen et. al. 2007 note: 

Livestock consume vegetation and remove ground cover from the soil surface 

through trampling, leading to increased amounts of bare ground and compaction of 

the soil. These factors in turn lead to increased erosion and delivery of sediment to 

streams, as well as lower infiltration rates and reduced fertility of riparian soils: 

... 

The loss of important species or functional groups within riparian vegetation affects 

the diversity at a particular site and can thereby result in changes in microclimate, 

nutrient cycling and soil structure. These changes can lead to disruption of 

ecosystem function and degeneration of the system which cannot be easily reversed. 

... 

Overgrazing restricts the recruitment of most riparian plants, particularly overstorey 

plants, and so prevents the replacement of plants as they mature and senesce. 

Hansen et. al. (2010) consider that the role of the riparian zone is severely compromised by 

livestock access, noting: 

The effects of grazing on riparian zones and waterways may be both direct and 

indirect. Direct effects are the result of stock access to the waterway. Stock access to 

riparian zones impacts on waterways through degradation of riparian vegetation (and 
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concomitant increases in stream water temperature due to loss of canopy cover), 

increased sediment inputs to the waterway and destruction of in-stream habitat 

through trampling and wallowing (Bell and Priestley, 1999, Parkyn, 2004). 

... Indirect effects include increased surface flows and nutrient runoff, substantially 

increased sedimentation in-stream and decreased sediment trapping and infiltration 

ability of the riparian zone due to damaged riparian vegetation (Parkyn, 2004). As 

rates of denitrification are highest in riparian surface soils, soil disturbance through 

grazing can reduce denitrification potential by reducing levels of bio-available C 

(Fellows et al., 2007) 

In their review of grazing impacts on riparian areas in the arid western USA, Belsky et. al. 

(1999) recognise that riparian and stream ecosystems represent only 0.5-1% of the surface 

area yet up to 80% of wildlife are dependent on riparian habitats, noting “less than 20% of 

potential riparian habitat in the western United States still exists‖. They conclude: 

Livestock grazing was found to negatively affect water quality and seasonal quantity, 

stream channel morphology, hydrology, riparian zone soils, instream and streambank 

vegetation, and aquatic and riparian wildlife. No positive environmental impacts were 

found. Livestock were also found to cause negative impacts at the landscape and 

regional levels. ... most recent scientific studies document that livestock grazing 

continues to be detrimental to stream and riparian ecosystems in the West. 

Belsky et. al. (1999) summarise the impacts of grazing on riparian vegetation: 

Most studies comparing grazed and protected riparian areas show that some plant 

and animal species decrease in abundance or productivity in grazed sites while other 

species increase. Plant species that commonly decline with livestock grazing are 

either damaged by removal of their photosynthetic and reproductive organs, or are 

unable to tolerate trampling or the drier conditions caused by lowered water tables. 

Plant species that commonly increase with livestock grazing are usually weedy 

exotics that benefit from disturbed conditions, upland species that prefer the drier 

conditions created by grazing, or sub-dominant species that are released from 

competition when taller neighbors are grazed down ... 

Belsky et. al. (1999) identify that the increased runoff caused by grazing can cause channel 

downcutting, or incision, which then affects riparian vegetation: 

As the channel deepens, water drains from the flood plain into the channel, causing a 

lowering (subsidence) of the water table. The roots of riparian plants are left 

suspended in drier soils. Eventually, riparian plants and their associated wildlife 

species are replaced by upland species ... which can tolerate these drier soils. 

Hansen et. al. (2010) consider ―The direct influences of livestock are inputs of excess 

nutrients through faecal matter, destruction to and erosion of bed and banks through 

trampling, and damage to vegetation through grazing and suppression of plant recruitment. 

The indirect influences of grazing are increased sedimentation to streams through alteration 

of soil structure and loss of vegetation leading to increased overland flow, spread of invasive 

plant species, and changes to food webs and riparian subsidies (food web contributions) 

through damage to in-stream habitat, alteration of the bed profile and suppression of riparian 

vegetation recruitment and succession. The removal of livestock from streams addresses 
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the majority of waterway environmental issues simultaneously, especially as Australian 

riparian ecosystems have evolved in the absence of large, hard-hoofed animals‖. 

From their study of riparian areas along the Murrumbidgee River, Robertson and Rowling 

(2000) conclude: 

The study revealed that grazing has altered and continues to alter the structure and 

function of the riparian landscape ... Seedlings and saplings of the dominant 

Eucalyptus tree species were up to three orders of magnitude more abundant in 

areas with no stock access, and the biomass of groundcover plants was an order of 

magnitude greater in areas with no stock access at all sites. ... Coarse particulate 

organic matter and terrestrial fine woody debris were consistently more abundant in 

areas without stock. In-stream fine and coarse woody debris was more abundant in 

areas without stock at mainstream sites, but not in tributaries. The percentage of 

bare soil was greater in areas with stock access at all sites. Differences between 

areas with and without stock access were generally most pronounced at sites where 

the riparian zone had been excluded from stock access for more than 50 years. The 

effects of livestock on vegetation and components of detritus have a significant 

influence on the function of riparian zones. 

From their investigations of Murrumbidgee riparian areas, Jansen and Robertson (2001) 

found that “Riparian condition declined significantly with increasing grazing intensity and also 

with distance upstream in the upper half of the floodplain”, noting that “Stocking rate, 

distance upstream, relative periods of paddock rest and grazing, proportion of bank 

accessible to stock, and the presence of off-river water in the paddock, accounted for 76% of 

the variance in riparian condition”  

From their investigations of the impacts of grazing on the condition of riparian zones in the 

Goulburn and Broken River catchments in Victoria, Wilson et. al. (2003) concluded ―Broad 

relationships between ecological condition and grazing of domestic stock were indicated, 

with riparian condition scores declining significantly with both cowpat density and stocking 

rate. This suggests a significant contribution of domestic livestock grazing to the degradation 

of riparian zones in the GBC‖.  

Lunt et. al (2012) consider that “Riverine and floodplain ecosystems possess many features 

that promote invasion by exotic plant species, including high perimeter: area ratios, 

propagule transport in flowing waters, creation of bare ground by floods, productive soils and 

temporally variable resource levels ... Anthropogenic processes, such as flow regulation and 

livestock grazing, may further promote invasions by altering natural resource levels and 

disturbance regimes ...‖. They cite research that has found that “Exotics may remain 

abundant after degrading processes are removed and may alter abiotic conditions and biotic 

interactions in ways that prevent the recovery of native species‖, elaborating: 

Traditionally, invasion has been attributed to heavy grazing by introduced livestock, 

as in dryland ecosystems. In ecosystems with limited exposure to large grazing 

animals over evolutionary periods, intensive livestock grazing after European 

settlement caused dominant native perennial plants to be replaced by exotic annuals 

(Milchunas, Sala & Lauenroth 1988; Cingolani, Noy-Meir & Diaz 2005). In productive 

areas, this change is difficult to reverse even if livestock are removed, as fast-

growing annuals capture soil resources at the start of each growing season and 
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prevent establishment of slower-growing native perennials (McLendon & Redente 

1992; Prober et al. 2005).... 

... In productive ecosystems with a short evolutionary history of grazing, the 

replacement of native perennials by exotic annuals caused by livestock is widely 

viewed as an irreversible (or non-equilibrium) dynamic (Cingolani, Noy-Meir & Diaz 

2005; Standish, Cramer & Hobbs 2008). Recovery of native species is constrained 

by many factors, including the loss of native species and their propagules, rapid 

biomass accumulation by fast-growing exotics when disturbances are removed and 

altered rates of soil water and nutrient cycling, which exotic annuals can control 

(Standish, Cramer & Hobbs 2008; Prober, Lunt & Morgan 2009) 

From their study of River Red Gum forests in the Murray Valley National Park, on the 

Barmah-Millewa floodplain, Lunt et. al (2012) found ―livestock grazing significantly reduced 

the cover of native species after floods, but had no significant impact on the cover of 

exotics‖, and ―Grazer exclusion and interactions between grazing and flooding did not affect 

cover of exotic annuals‖, though also that ―Flooding in any season reduced exotic annuals to 

<2% cover and converted a dryland flora dominated by exotic annuals to a wetland flora 

dominated by native perennials‖.  

 

1.5. Grazing Impacts on Wetlands 

Cattle grazing impacts extend to within wetlands where they have similar negative impacts 

on an array of native plant species while facilitating the introduction and spread of introduced 

species. A variety of impacts are likely to be magnified due to the trampling of saturated 

soils, resuspension of sediments and increased defecation into water.  

From their review of grazing impacts on wetlands, Reeves and Champion (2004) 

summarise: 

The direct effects of livestock grazing include; the consumption of plant biomass, 

trampling of plants, including below-ground parts and soil, nutrient inputs and 

bacterial contamination from dung and urine and the introduction and dispersal of 

seeds and other propagules. ... 

The effects of the removal of plant biomass, depends on how species respond with 

some increasing biomass and reproductive output, others decreasing both and some 

decreasing biomass but increasing reproductive output. These changes to vegetative 

and reproductive output can alter species‘ population dynamics, with frequent 

changes in species composition that may lead to changes in the structure and 

function of vegetation communities. Adding complexity is the palatability of individual 

species and the feeding behaviour of different live stock species, which further alter 

community dynamics.  

... 

There is very little information on the effects of livestock grazing on water and soil 

quality in wetlands. A reduction in soil infiltration has been observed in several 

studies as a result of trampling and another study reported an increase in nitrates-N 

in heavily grazed fen soils from dung and urine inputs although ammoniacal-N was 
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unchanged. A study of water turbidity and conductivity within 26 floodplain wetlands 

in Australia found that water quality was generally poorer under high intensity grazing 

than low intensity grazing. 

Reeves and Champion (2004) recognise that the impacts of livestock grazing on wetlands is 

species specific, with goats and sheep avoiding water while deer, horses and cattle feed in 

water but have different species preferences (cattle being the most indiscriminate). 

From their review of the effects of grazing on wetland condition, Morris and Reich (2013) 

conclude: 

In most instances grazing degrades the condition of wetlands and threatens wetland 

values. The key threats caused by grazing include degraded water quality, soil 

disturbance, invasive flora, degraded vegetation condition and altered water regime. 

Of these threats, changes to the water regime are the most poorly documented. 

In his study of the Gwydir Wetlands, Berney (2010) considers that the early introduction of 

grazing likely involved changes to the biotic component of the wetland environment with 

the addition of ungulates and the loss of grazing sensitive species. He found that change 

was ongoing with grazing by native herbivores having minimal impacts on plant 

communities, while grazing by domestic livestock had detectable impacts, particularly in 

more frequently flooded plant communities. He also found that the competitive effect of 

the introduced Phyla canescens was likely to be enhanced by the increased grazing 

pressure. He notes: 

Significant differences in species richness did occur between the continuous grazing 

treatment and the closed treatment, with plots that excluded grazing having 

significantly higher species richness than continuously grazed sites. 

In already degraded ecosystems, removal of grazing may allow exotic species to proliferate 

(which may necessitate other weed control). Reeves and Champion (2004) cite one study of 

sedge meadows in which it ―appeared that consumption of biomass and trampling of sedges, 

opened up the habitat allowing [a shrub] to invade. ... Once cattle were removed the shrubs 

expanded to become the dominant vegetation type‖. From his study of seasonal wetlands in 

California. Marty (2005) found that the removal of cattle removed the grazing pressure on 

exotic grasses and allowed them to smother native species, noting: 

After 3 years of treatment, ungrazed pools had 88% higher cover of exotic annual 

grasses and 47% lower relative cover of native species than pools grazed at historical 

levels (continuously grazed). Species richness of native plants declined by 25% and 

aquatic invertebrate richness was 28% lower in the ungrazed compared with the 

continuously grazed treatments. Release from grazing reduced pool inundation period by 

50 to 80%, making it difficult for some vernal-pool endemic species to complete their life 

cycle. My results show that one should not assume livestock and ranching operations 

are necessarily damaging to native communities. 

Marty (2005) also found that the exclusion of grazing reduced the period of inundation of the 

seasonal wetlands he studied, which he considered ―may be increased evapotranspiration 

rates that resulted from the abundance of vegetation, principally grasses, in and around the 

pools‖.  
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1.6. Does Grazing Reduce Blazing? 

There is a common claim that by reducing understorey vegetation that grazing can reduce 

the severity of wildfires, which is likely to be true to some extent in some cases, though is 

certainly not always true.  There is evidence that in some cases grazing and burning can 

alter vegetation to variously promote shrubs, grasses, and/or weeds, making the vegetation 

more flammable and increasing the severity of wildfires. 

The potential flammability of vegetation is related primarily to weather conditions, dryness 

and slope, and secondarily to plant species and dead plant material. Frequent burning, such 

as that associated with forest grazing, can increase the flammability of vegetation (Floyd 

1964, Gill 1975, Noble and Slatyer 1981, Hopkins 1981, McWethy et. al. 2013, Zylstra 2013, 

Paritsis et. al. 2013, Blackhall et. al. 2015). McWethy et. al. (2013) note “In high-

productivity/moisture environments, spatial targeting of ignitions in more flammable, early-

seral vegetation can initiate feedbacks that increase the amount of flammable vegetation 

and fire activity across the landscape promoting irreversible change in the vegetation‖. 

Zylstra (2013) concluded ―if fire is either intentionally introduced to Snowgum forest more 

frequently or facilitated more often by changes in the climate, there is greater than 95% 

likelihood that these areas will become more flammable‖. 

Grazing can accentuate burning impacts and influence the flammability of vegetation by 

changing the species composition and structure of vegetation, and by promoting more 

flammable species. Grazing and burning that promotes grasses at the expense of shrubby 

and mesic understoreys may also increase the flammability of vegetation.  

Conversely grazing can reduce flammability by consuming palatable species, reducing fuel 

loads and the vertical distribution of dead and live fine fuels. Though reducing fire regimes 

can also have negative consequences, such as promotion of woody vegetation (Sharp  and 

Whittaker 2003) and introduced weeds. Williamson et. al. (2014) state ―Large grazing 

herbivores can change fire regimes by altering fuel types and abundance, particularly in 

savanna biomes where the dominant fuel is grass. The use of herbivores as a fire 

management tool is receiving increasing consideration globally, but this intervention has a 

limited evidence-base and is controversial because of potential deleterious ecological 

effects‖. 

A focus of the debate about the capacity of cattle grazing to reduce fire hazard has been the 

Victorian Alps. The claim that Alpine „grazing reduces blazing‟ has been widely promoted, 

though the available evidence does not support this contention. 

From their long-term study of alpine and subalpine vegetation Wahren et. al. (1994) 

concluded ―Evidence presented here does not support claims that shrub cover in general, 

and thus the risk of fire, is reduced by cattle‖, and that livestock grazing “will therefore not 

reduce the risk of fire in such communities". 

Williams et.al. (2006) examined the patterns of burning across 108 km of transect lines in the 

alpine (treeless) landscapes of the Bogong High Plains in Victoria, following the extensive 

fires of January 2003, finding  

There was no statistically significant difference between grazed and ungrazed areas 

in the proportion of points burnt. Fire occurrence was determined primarily by 
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vegetation type, with the proportion burnt being 0.87 for closed-heath, 0.59 for open-

heath, and 0.13 for grassland and all snow-patch herbfield points unburnt. In both 

closed-heath and open-heath, grazing did not significantly lower the severity of fire, 

as measured by the diameter of burnt twigs. We interpret the lack of a grazing effect 

in terms of shrub dynamics (little or no grazing effect on long-term cover of taller 

shrubs), diet and behaviour of cattle (herbs and dwarf shrubs eaten; tall shrubs not 

eaten and closed-heath vegetation generally avoided), and fuel flammability (shrubs 

more flammable than grass). Whatever effects livestock grazing may have on 

vegetation cover, and therefore fuels in alpine landscapes, they are likely to be highly 

localized, with such effects unlikely to translate into landscape-scale reduction of fire 

occurrence or severity. The use of livestock grazing in Australian alpine 

environments as a fire abatement practice is not justified on scientific grounds. 

Williamson et. al. (2014) used remote sensing to determine the effect of active grazing 

licences on fire severity (crown scorch) in eucalypt forests and woodlands following large 

fires in the Alps during the summers of 2002/2003 and 2006/2007, finding ―crown scorch 

was strongly related to vegetation type but there was no evidence that cattle grazing 

reduced fire severity. There was some evidence that grazing could increase fire severity by 

possibly changing fuel arrays‖. 

The frequent burning associated with grazing can make bush more flammable by 

encouraging the growth of more flammable species, for example a thick understorey of 

Bracken and/or Blady grass can increase fire frequency, intensity and flame height, and thus 

magnify fire hazards. Erskine et. al. (2007) identify that forests dominated by fire-prone 

grasses, such as blady grass. ―are susceptible to fires until such time as a developing layer 

of woody rainforest species is able to form a closed canopy and shade out grasses.  This 

new canopy will also create a new microclimate that hastens fuel decomposition and 

increases humidity, both of which decrease the fire hazard‖.  

In forest landscapes, “wet-sclerophyll” forests generally represent the dynamic interface 

between the fire sensitive rainforests and more flammable eucalypt forests. Where nutrients 

are not limiting, these forests may become increasingly dominated by rainforest taxa over 

time as the more flammable sclerophyll taxa senesce. Characteristically these forests may 

have a developing rainforest understorey with a dense canopy, overtopped by emergent 

eucalypts. Conversely, with more frequent burning, more flammable sclerophyll taxa, 

grasses, bracken and weeds may dominate the understorey, inherently increasing the 

flammability of the vegetation.  

In areas, like north-east NSW, where the vegetation is a mosaic of rainforest, “wet-

sclerophyll” eucalypt forests, heathy forests and open grassy forests, the consequences of 

grazing and burning increasing the flammability of wet-sclerophyll forests can have 

significant affects on the landscape‟s susceptibility to burning. 

In north east NSW‟s “wet-sclerophyll” forests, Floyd (1976) found that the seeds of many 

species remain dormant and buried in the soil until heated, and that each species required 

specific heating requirements for regeneration, identifying that fire intensity and frequency 

can cause major changes in composition of understorey vegetation, with burning at intervals 

less than 14 years resulting in species of Callicoma, Piptocalyx, and Halogaris replaced with 

more aggressive pioneers, such as Phytolacca sp. and Acacia bivernata. In their study of 
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prescribed burning on wet sclerophyll forest in southeast Queensland, Guinto et. al (1999) 

found: 

For most species, tree mortality was both diameter-dependent and fire-related, that 

is, smaller trees have a lower chance of survival than larger trees and frequent 

burning further reduces this probability. Without fire, recruitment was dominated by S. 

glomulifera and to a lesser extent by L. confertus. Recruitment of these species was 

adversely affected by burning. This result and the greater mortality of smaller trees 

with frequent burning suggest that if these trends continue, future stand growth and 

hence productivity of these species could be jeopardized because of the reduction of 

the regenerative capacity of the forest. Recruitment was negligible for other tree 

species in this forest regardless of fire treatment. 

The effect of fire and grazing on flammability will largely depend on the species present, their 

flammability and palatability, and how they respond to the combination of these 

disturbances. In their study of the effects of fire and grazing on a mosaic of mesic forest, 

xeric woodland and dense tall shrublands in Argentina, Blackhall et. al. (2015) found “the 

majority of the species studied showed higher fuel flammability at recently burned sites 

affected by cattle. Domestic livestock, by increasing the flammability of post-fire vegetation, 

may be key agents in altering fire regimes in forest–shrubland mosaics‖. 

Blackhall et. al. (2015) identify that “following forest burning, browsing by large herbivores 

inhibits the post-fire regeneration of tall tree species, but is less limiting for the vigorously 

resprouting shrubs and small trees ... Thus, herbivory by large mammals in this landscape 

tends to inhibit post-fire forest recovery and favours the perpetuation of fire-prone 

shrublands”. 

Selective browsing by livestock also cause a drying of the understorey and ground litter by 

opening-up the shrub and canopy to create a drier microclimate (Bowman et. al. 2014, 

Blackhall et. al. 2015). Bowman et. al. (2014) cite research comparing eucalypt and 

rainforest finding ―there were no differences in the flammability of foliage of congeners in 

these contrasting forest types‖, leading the authors to conclude ―that community flammability 

differences were related to the contrasting microclimates under the open eucalypt and the 

dense rainforest canopies‖.  As noted by Blackhall et. al. (2015) ―microclimatic conditions 

may affect plant flammability, which in turn affects ignition probability, rate of fire spread and 

fire intensity‖. Forests which have dense canopies result in microclimates characterized by 

higher humidity, lower wind velocities, cooler temperatures, reduced evaporation and hence 

reduced fire risk compared to open forest.  

From her investigations of burnt Tasmanian rainforests, Barker (1990) concluded “The 

results suggest that burnt rainforest would be very susceptible to further fires because of the 

dense cover of highly flammable non-rainforest species present‖. 

From their study in Patagonia, Partsis et al. (2013) found ―The juxtaposition of fire-resistant 

tall forests with fire-prone shrublands and woodlands creates the potential for positive 

feedbacks from human-set fires to gradually increase the flammability of extensive 

landscapes through repeated burning.”  

Invasive weeds can increase the flammability of native vegetation. In their assessment of the 

flammability of weeds of dry sclerophyll forest in the greater Sydney region, Murray et. al. 
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(2013) found that the average higher flammability of dry leaves of exotics, combined with 

their larger leaves, meant ―exotic plant species have the potential to increase the spread of 

bushfires in dry sclerophyll forest‖.  

Lantana (L. camara) is the most widespread and successful weed throughout north-east 

NSW, benefitting from logging and other activities that open the forest canopy enough for it 

to thrive. Lantana now dominates the understorey in tens of thousands of hectares of north-

east NSW‟s forests. Fire and cattle grazing are significant contributors to the successful 

invasion of lantana (Gentle and Duggin 1997), and it in turn can increase the flammability of 

vegetation (Fensham et. al. 1994, Gill and Zylstra 2005, Berry et. al 2011, Murray et. al. 

2013, Bowman et. al. 2014).  Of the 79 species from dry sclerophyll forests tested by Murray 

et. al. (2013), lantana had the third shortest mean time to ignition for fresh leaves.   

From their study of the Forty Mile Scrub National Park, Fensham et. al. (1994) found “the 

proliferation of lantana results in the build up of heavy fuel loads across the boundary of dry 

rainforest and savanna woodland. Recent fires have killed the canopy trees in a large area 

of dry rainforest within the Park”. From their study of dry rainforests, Berry et. al (2011) 

concluded that L camara was less ignitable than native dry rainforest species, though: 

Fuel bed depths, leaf litter depths, percentage cover by fuels and amount of medium-

size class fuels were higher in dry rainforest invaded by L.camara than in non-

invaded forests. This suggests that the mechanism by which L.camara alters the fire 

regime in dry rainforest is by shifting the distribution of available fuels closer to the 

ground and providing a more continuous fuel layer in the understory 

The increasing dominance of forest understoreys by lantana in north-east NSW must pose a 

significant wildfire threat.  

Rossiter et. al. (2003) identify that ―Invasive alien grasses can increase fuel loads, leading to 

changes in fire regimes of invaded ecosystems by increasing the frequency, intensity and 

spatial extent of fires”, citing the example of the African Gamba grass invading the Top End 

savannas and increasing fuel loads up to seven times higher than native grasses.  

 

While grazing may reduce the threat of wildfires in some cases by reducing the overall load 

of flammable material and eliminating the midstorey strata, in other cases grazing can create 

species and structural changes, along with microclimatic changes, that increase the 

flammability of the landscape. Given the abundant evidence of the significant impacts of 

grazing on native ecosystems, and its ability to increase flammability of some vegetation, 

any claims that grazing can reduce the threat of wildfire need to be critically evaluated on a 

case by case basis.  
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2. Grazing Impacts on Fauna 

 

By altering vegetation structure, plant species composition, soil structure, water regimes and 

water quality, grazing can exert significant impacts on populations of a variety of mammals, 

birds, reptiles, amphibians, invertebrates and fish (Jarman 1986, Annon 1988, Wilson 1990, 

Bennet 1990b, Hobbs and Hopkins 1990, Austeco 1992, RAC 1992a, Fleischner 1994, 

Belsky et. al. 1999, Woinarski and Ash 2002, Jansen and Healey 2002, James 2003, 

Reeves and Champion 2004, Martin and Possingham 2005, Martin and McIntyre 2007, 

Martin 2010).  

Grazing induced habitat changes detrimentally affect some animal species while 

advantaging others. Changes in species composition and abundance can have ramifications 

for key ecosystem processes, for example, grazing has so favoured Noisy Miners that 

across large areas they aggressively exclude a plethora of other bird species, and in the 

River Red Gum forests grazing can increase populations of seed-eating ants and reduce 

regeneration of trees. 

The environmental impacts of grazing were considered in the expert workshops as part of 

the Comprehensive Regional Assessment.  In north-east NSW the expert panels assessed 

threats to priority vertebrate fauna species (Environment Australia 1999), finding grazing is a 

serious threat to 58% of species, and a primary threat to 22% of species. 

The identification of grazing as the fourth major cause of endangerment to terrestrial 

vertebrate fauna in north-east NSW is in accordance with the identification of grazing as the 

fourth major cause of species endangerment in the United States and the primary cause in 

many areas (Belsky et. al. 1999). 

 
The percentage of all fauna species assessed that have the listed disturbances nominated as 
having an adverse impact. From Environment Australia (1999). 
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The percentage of all fauna species assessed that have the listed disturbance ranked number 

one. From Environment Australia (1999). 

From their study of Australian tropical savannas, Woinarski and Ash (2002) concluded: 

 ―these results suggest that pastoralism leads to a substantial rearrangement of the 

vertebrate fauna, and particularly so for reptiles and those mammals and birds 

associated with the ground and understorey layers. Given the extent of pastoralism 

across the tropical savannas, these results suggest that this industry has contributed 

to major and widespread change in the savanna fauna‖. 

Negative impacts are greatest with intensive grazing and during droughts. Grazing impacts 

on flora and fauna become particularly severe in drought periods when native fauna become 

concentrated into wetter areas along with stock (Hobbs and Hopkins 1990, Recher and Lim 

1990). This effect is accentuated by the practice of maintaining excessively high stocking 

rates at the onset of droughts (Hobbs and Hopkins 1990). 

In north-east NSW grazing is usually accompanied by frequent burning (1-5 years) to 

promote „green pick‟ for cattle, thus the impacts can not usually be assessed independently. 

The consequences of the combination of grazing and frequent burning on our biodiversity 

are profound. Together they have been responsible for the elimination of numerous species 

from vast tracts of our native forests. Many of our most threatened plant and animal species 

survive only in or near refuges from frequent fires and cattle. 

As noted in the Fauna Impact Statement prepared by Austeco (1992) for the Forestry 

Corporation‟s Glen Innes EIS;  

The decrease in floristic diversity and the simplification of forest structure caused by 

fire, in turn causes changes in the faunal species composition of the forest. In all the 

major faunal groups studied, Birds, Reptiles and Mammals, some species were 

found to be advantaged and others disadvantaged by grazing and burning. However, 

more species were disadvantaged than advantaged by grazing and burning, and 

those benefiting were predominately common species of low conservation 

significance. In order to secure the future of species that are disadvantaged by 
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frequent burning and grazing, it will be necessary to maintain some areas of 

hardwood forest free of grazing, and subject to infrequent fire regimes. 

While populations of some species may recover in parallel with the rate of post-fire 

revegetation (Recher, Allen and Gowing 1985, Recher 1991) it is considered that frequent 

burning can result in degraded habitat and the loss of habitat components upon which 

species rely (Cowley 1971, McIlroy 1978, Leigh and Holgate 1979, Saunders 1979, Rohan-

Jones 1981, Mackowski 1987, Debus and Czechura 1988, Moon 1990, Wilson et al. 1990, 

Winter 1991, Catling 1991).  

As noted by Catling (1991): “For the long-term survival of our forest fauna, managers must 

begin to question the frequent use of low-intensity prescribed fires, ... because it creates 

large tracts of simplified forest habitat detrimental for most native fauna.‖ 

What is needed most to maintain biodiversity and natural processes are substantial portions 

of all habitats retained free from grazing in each bioregion. From her extensive studies of 

grazing impacts on birds in south-east Queensland, Martin (2010) recommends ―for the 

entire woodland bird assemblage to be conserved in the long term, more woodland and 

riparian habitat needs to be excluded from livestock grazing (Martin & McIntyre 2007). 

Ideally a minimum of 30% should be protected from commercial levels of grazing‖. 

From his assessment of grazing impacts on vertebrates in semi-arid woodlands of eastern 

Australia, James (2003) expresses the concern that widespread structural change due to 

grazing may restrict sensitive species to pockets of healthy populations scattered across the 

landscape, making them vulnerable to the impacts of major droughts. He recommends: 

Planning for the creation or retention of some grazing and water-free areas across a 

region may be one way to maintain important habitat elements in a few sites so that 

populations have refuges against inevitable adverse environmental conditions when they 

arise. 

 

2.1. Grazing impacts on Birds 

Grazing has been found to have had historical and ongoing impacts on birds, with the most 

sensitive species likely to have been eliminated from grazing areas decades ago. In general 

it is the birds most reliant upon denser vegetation (notably shrubs) for nesting or foraging 

that decrease under grazing, while those birds that prefer open habitats and are widespread 

generalists often increase.  The level of impact is related to the density of the vegetation, 

with riparian areas particularly vulnerable, and the intensity of grazing. As trees continue to 

decline in grazed areas so too will those birds reliant upon trees for essential resources, 

notably nesting hollows. The outcome is that sensitive birds continue to decline in grazed 

landscapes, with changes already initiated yet to become fully manifest.  

Land clearing and livestock have already had a profound impact on birds. Attempts to 

assess ongoing impacts using already depauperate benchmarks will always understate the 

full impacts.  For example, Catterall and Woinarski (2003) assessed changes in the 

abundance of 200 bird species on a central Queensland woodland property (once owned by 

Charles Barnard, who is cited in the introduction) and found that over 126 years from 1873-

1999 18 species became locally extinct (11 by 1933) and 68 declined (44 by 1933). From 
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1873-1933 the greatest losses occurred amongst birds associated with softwood scrubs, 

grasslands and swamps, and from 1934-1999 decreasers were mostly birds of softwood 

scrubs, eucalypt forest and woodland.  

Martin (2010) notes that for her south-east Queensland study area, the 10% of the 

landscape excluded from livestock grazing provided habitat for several bird species (e.g. 

Brown Thornbill, White-throated Treecreeper Cormobates leucophaeus) found nowhere 

else. Though she also cautions that the most sensitive birds are likely to have already been 

lost, noting ―what we survey today is the bird assemblage that remains after 200 years of 

commercial grazing ... species such as the Paradise Parrot Psephotus pulcherrimus, 

Crested Bellbird Oreoica gutturalis, Diamond Firetail Stagonopleura guttata and Black-

throated Finch Poephila cincta cincta are likely to have disappeared from the study region 

long ago‖. She also recognises that some species may take decades to reach equilibrium 

with changes already made, stating ―What our research and others demonstrate is that tree 

clearing and grazing are major contributors to an extinction process which will continue to 

unfold over the following century‖. 

In south-east Queensland Martin and Possingham (2005) found 

In this study, loss of understorey vegetation induced by cattle grazing resulted in a 

decline in abundance of many woodland bird species. At high levels, livestock 

grazing causes a major structural and plant species shift in the understorey 

vegetation, ...The bird assemblage also showed a dramatic change, from one 

dominated by small-bodied woodland species found in no/low grazed woodlands, to 

an assemblage made up large-bodied ‗generalist‘ species that are increasing 

nationally.... The patterns under moderate grazing were more complex, with some 

notable woodland birds ... increasing in abundance or remaining stable. 

Martin and McIntyre (2007) emphasise that ―provided trees are not cleared, a rich and 

abundant bird fauna can coexist with moderate levels of grazing. Habitats with high levels of 

grazing, on the other hand, resulted in a species-poor bird assemblage dominated by birds 

that are increasing in abundance nationally‖. Martin and McIntyre (2007) found that some 

species responded positively to moderate levels of grazing, commenting “Livestock grazing 

may be replacing the natural disturbances caused by fire and macropod grazing in which 

these species specialized”, though they also found “that any level of commercial grazing will 

negatively affect some bird species”. 

From their study of grazing in woodlands in south-east Queensland Martin and Possingham 

(2005) found that species that foraged predominantly within the understory vegetation, the 

strata most affected by grazing, declined in relative abundance with increasing levels of 

livestock grazing, whereas those species that foraged primarily on the ground tended to 

increase.: 

Thirty-one species were predicted to decline and did decline with increased grazing 

pressure. These included understorey specialist species (e.g. brown thornbill 

Acanthiza pusilla, variegated fairy-wren Malurus lamberti and white-browed 

scrubwren Sericornis frontalis), subcanopy and canopy feeders (e.g. buff-rumped 

thornbill Acanthiza reguloides, fuscous honeyeater Lichenostomus fuscus, spotted 

pardalote Pardalotus punctatus, scarlet honeyeater Myzomela sanguinolenta, white-

throated honeyeater Melithreptus albogularis and white-naped honeyeater 

Melithreptus lunatus) and the riparian specialist, azure kingfisher Alcedo azurea. 
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Nine species predicted to increase that did increase were ground foragers (e.g. 

crested pigeon Ocyphaps lophotes, masked lapwing Vanellus miles, magpie-lark 

Grallina cyanoleuca, straw-necked ibis Threskiornis spinicollis and yellow-rumped 

thornbill Acanthiza chrysorrhoa). 

Martin and McIntyre (2007) observed: 
Eleven species showed a substantial decrease in relative abundance with increasing 

grazing pressure (e.g., low to high grazing) in at least one habitat type and included 

understory-foraging species (Brown Thornbill [Acanthiza pulsilla], Variegated Fairy-

Wren [Malurus lamberti], White-browed [Scrubwren Sericornis frontalis]) and 

midcanopy and canopy foragers (Buffrumped Thornbill [Acanthiza reguloides], 

Yellow-faced Honeyeater [Lichenostomus chrysops], Lewin‘s Honeyeater [Meliphaga 

lewinii], White-throated Honeyeater [Melithreptus albogularis], Grey Fantail 

[Rhipidura fuliginosa], Silvereye [Zosterops lateralis], Spotted Pardalote [Pardalotus 

punctatus]). ... 

Another 15 species were intolerant of high levels of grazing in at least one habitat 

(not recorded at highly grazed sites) and had either similar estimates of abundance 

under low and moderate levels of grazing (e.g., Eastern Whipbird [Psophodes 

olivaceus], White-throated Treecreeper [Cormobates affinis], Leaden Flycatcher 

[Myiagra rubecula]), or substantially higher abundance estimates under low as 

opposed to moderate levels of grazing (e.g., Brown Gerygone [Gerygone mouki], 

Scarlet Honeyeater [Myzomela sanguinolenta]). Four species had similar relative 

abundance under low and moderate grazing but substantially lower relative 

abundance under high grazing (e.g., Noisy Friarbird [Philemon corniculatus], Red-

browed Finch [Neochmia temporalis]). 

In semi-arid woodlands of eastern Australia, James (2003) found ―species richness of birds 

was significantly different between heavily and lightly grazed sides of a fence ... There were 

on average an additional five species of birds seen on lightly grazed areas―. He found 4 bird 

species more frequently on heavily grazed sites, and 15 more frequent on lightly grazed 

sites, noting “insectivorous ground to mid-level shrub-dwelling passerines ... were less often 

sighted in heavily grazed areas‖. 

In north-east NSW‟s forests the impacts of grazing are accentuated by the practice of 

frequently burning to encourage “green pick”. Frequent fire results in the loss of shrubs, and 

the invertebrates, nectar, nest sites and shelter from predators they provide for birds 

(Cowley 1971, Recher, Allen and Gowing 1985, Recher 1991), and the loss of woody 

material and litter, and the invertebrates and nest materials they supply (Recher 1991).  

Riparian habitats are particularly vulnerable to grazing, Martin and McIntyre (2007) finding 

―Despite having similar bird assemblages, the effect of grazing was stronger in riparian 

habitat than in adjacent woodland habitat‖. Martin (2010) identifies that:  

...local riparian habitat characteristics significantly affected the relative abundance of 

over 80% of bird species‘ ... local riparian habitat condition as a result of grazing and 

tree clearing was the primary determinant of bird species composition and 

abundance. Restoring trees along cleared riparian habitat will result in a dramatic 

increase in bird species richness, relative abundance and composition. 
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The reduction in structural complexity caused by grazing is therefore more 

pronounced in riparian habitats. In our study moderate and high levels of grazing 

tended to make riparian habitats more like woodland habitats in both vegetation 

structure and bird fauna assemblage.  

Burrows (2000) cites a study within the Burdekin catchment that found the riparian zones to 

contain twice as many bird species than adjacent woodlands, noting ―Nearly one-third of the 

bird species were either found in greater abundance in the riparian systems or were only 

found in riparian systems. Several mammal and reptile species and most amphibian species 

were also dependent on the riparian zone, not being found in adjacent woodlands‖. 

From their review of the impacts of grazing on birds using riparian vegetation in the western 
USA, Belsky et. al. (1999) conclude: 

Those species that are grounded nesting or forage in riparian areas with heavy shrub 

or ground cover tended to decrease in abundance with grazing, while species that 

prefer open habitats, are ground foragers, or are attracted to livestock ... tended to 

increase in abundance in grazed riparian habitats ... species that benefit from grazing 

are already widely distributed over the landscape and gain no extra benefit from 

additional habitat. Conversely, those species that are harmed by grazing are usually 

restricted to riparian habitats. Riparian grazing, therefore, makes them vulnerable to 

local extinction. 

Because of the effect of grazing on recruitment of over-storey trees, there is a looming 

hiatus in the future availability of old trees and the resources they provide, particularly 

the nesting/denning/roosting hollows essential for so many animals. For example, the 

National Recovery Plan for the South-eastern Red-tailed Black-Cockatoo 

(Commonwealth of Australia 2007) identifies that: 

In the medium to long-term the continuing loss of dead hollow-bearing trees, lack of 

regeneration of future hollow-forming trees and declining health of scattered trees on 

private land are potentially serious threats. Many nest trees are near the end of their 

lifespan (Gibbons and Lindenmayer 2002) and there is a landscape-scale cessation 

of eucalypt regeneration in the sheep-wheat belt of south-eastern Australia 

(Robinson and Traill 1996, Reid and Landsberg 2000). Given that trees containing 

larger hollows used by Red-tailed Black-Cockatoos are likely to be over 220 years 

old (Gibbons and Lindenmayer 2002), there is likely to be a serious shortfall in 

suitable hollow-bearing trees in the decades to come. 

Through advantaging certain species grazing can result in indirect impacts on other species, 

for example Martin and McIntyre (2007) found that ―The abundance of hyperaggressive 

Noisy Miners was greatest in highly grazed woodland and riparian sites‖. Eyre et. al. (2009) 

similarly found that grazing intensity had a profound positive influence on Noisy Miners to the 

detriment of small passerine species, noting ―Noisy miners were most abundant in 

intensively grazed forest with minimal midstorey and a low volume of coarse woody debris‖. 

From their wetland review Reeves and Champion (2004) identify that grazing impacts on 

wetland birds varies with habitat preferences, citing examples of species benefiting from 

more open water and nesting habitat, while noting: 

Several studies report variable effects of livestock grazing on wetland birds. The 

most commonly reported are the negative effects of trampling on nests (Beintema 
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and Mueskens 1987; Popotnik and Giuliano 2000) and removal of vegetation 

biomass and structure, which degrade bird habitat values (Moore et al. 1984; 

Popotnik and Giuliano 2000). Two experimental studies in floodplain wetlands in the 

USA found that avian abundance and species richness increased in areas excluded 

from cattle grazing (Dobkin et al. 1998; Popotnik and Giuliano 2000).  

 

2.2. Grazing impacts on Mammals 

Grazing livestock can compete with native herbivores and reduce the available feed. As with 

birds, it appears that in general it is those mammals most reliant upon denser vegetation for 

cover, denning or foraging that decrease under grazing, while those mammals that prefer 

open habitats may increase. As trees continue to decline in grazed areas so too will those 

mammals reliant upon trees for essential resources, notably nesting hollows. 

Woinarski and Ash (2002) found that the Eastern Chestnut Mouse and Eastern Grey 

Kangaroo were “most abundant” and the Northern Brown Bandicoot “more common” on 

ungrazed sites compared to grazed.  In semi-arid woodlands of eastern Australia James 

(2003) found that ―on average, Red and Eastern Grey Kangaroos were 5.5 times more 

abundant in lightly grazed areas than heavily grazed areas‖. 

In north-east NSW‟s forests the impacts of grazing are accentuated by the practice of 

frequently burning to encourage “green pick”. Species of small ground mammals exhibit a 

replacement sequence in reaching maximum abundance following fire, variously species 

may reach maximum abundance after one to eight years, with populations of some species 

found to be still increasing after six to eight years and even after 30 years (Fox and McKay 

1981, Wilson et al. 1990). Populations of some species may be eliminated by fire (Wilson et 

al. 1990, Townley 1996) and others may not establish populations in burnt areas for many 

years (Fox and McKay 1981, Lunney, Cullis and Eby 1987, Wilson et al. 1990). 

In their study of the impacts of grazing and burning on small mammal fauna of the New 

England Tablelands, Tasker and Dickman (2004) found: 

There was no difference in species richness or diversity of small mammals between 

grazed/burnt and ungrazed sites, but species composition did differ. The fawn-footed 

melomys Melomys cervinipes was found only at ungrazed sites, all of which were 

characterised by a dense, complex shrub understorey.  In contrast, the New Holland 

mouse Pseudomys novaehollandiae, Hastings River mouse P. oralis, and common 

dunnart Sminthopsis murina were found only at the grazed and frequently burnt sites, 

which typically had an open, grassy and floristically diverse understorey.  The 

abundance of of small mammals was much higher in the ungrazed sites, due to 

extremely high numbers of the brown antechinus Antechinus stuartii and bush rat 

Rattus fuscipes in most ungrazed areas. The abundances of A. stuartii, R. fuscipes, 

and M. Cervinipes were highly correlated with overall vegetation complexity. 

Tasker (2002) commented ―Populations of R. fuscipes in grazed/burnt sites experienced 

periodic local extinction and recolonisation, showing that populations are unlikely to be 

sustainable without source areas of this species in close proximity‖. 
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If is worth considering that various studies have found that Hastings River Mice have 

disappeared from some sites for prolonged periods after burning, while on other sites they 

can persist with fire frequencies <8 years, as noted in the Recovery Plan (DECC 2005) ―No 

experimental work on the response of the Hastings River Mouse to fire regimes is known‖. 

 

2.3. Grazing impacts on Reptiles 

Some reptiles are affected by grazing, with those preferring structurally complex ground 

strata most impacted. Those species reliant upon trees and their products are threatened 

over the long-term due to grazing suppressing tree regeneration. 

From their study of Australian tropical savannas, Woinarski and Ash (2002) found that “three 

of the four skink species were least abundant in the grazed sites. As skinks contributed most 

individuals and species to the total pool of reptiles sampled, overall reptile species richness 

was markedly greater in the ungrazed treatments”.   

From his assessment of semi-arid woodlands in eastern Australia, James (2003) also found 

“The average number of diurnal reptiles (skinks, agamids and varanids) on lightly grazed 

areas was 2.5 times greater than on heavily grazed areas ... diurnal reptiles were on 

average 2.5 times more species on lightly grazed sites than on heavily grazed sites‖. 

In his study of the effects of disturbances in a Victorian box-ironbank eucalypt forest, Brown 

(2001) found: 

Reptiles were generally 2.4 times more abundant on 'undisturbed' than 'disturbed' 

sites. The disparity was also reflected in the number of species per site, which was 

significantly greater on the 'undisturbed' sites. The greater species richness and 

abundance of reptiles recorded for 'undisturbed' sites are attributed to the greater 

structural complexity of the ground strata on these sites. Effective management for 

reptiles, therefore, should aim to create, retain or increase the structural 

heterogeneity of a site, particularly in the ground-layers. 

From their study of a heavily degraded woodland in southern New South Wales, Fischer et. 

al. (2004) consider “Our findings suggest that a range of different conditions were used by 

different reptiles. Therefore, simplification of habitat diversity, for example through more 

intensive grazing, the removal of fallen timber in paddocks or the logging of woodland 

remnants, may adversely affect reptile diversity‖. 

Fischer et. al. (2004) also found that many reptiles ―depend on tree-related habitat features, 

such as woodlands, logs and leaf litter‖, noting that because of the poor natural tree 

regeneration that ―in the long term grazing may pose a significant threat to reptile habitat‖. 

Pettigrew and Bull (2012) submitted pygmy bluetongue lizards to simulated grazing and 

found they spent more of their basking time completely emerged (bold basking) in the 

grazing treatment, leading them to assume that ‖grazing may produce some benefits for 

lizards already established in burrows‖. Though their simulation only involved trimming grass 

and not the associated trampling. 
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2.4. Grazing impacts on Amphibians 

The evidence is that some frogs are adversely affected by grazing, particularly due to 

vegetation changes. It is likely that changes to water quality due to increased sediments and 

nutrients are likely to be detrimental to some species.  

From their review of grazing impacts on wetlands, Reeves and Champion (2004) 

summarise: 

Removal of biomass usually in combination with the trampling of plants and soil 

frequently has deleterious effects on fauna. This can be due to damage of 

reproductive habitats (e.g., nest / burrow trampling, exposing spawning sites to 

desiccation and removal of mating perches and oviposition sites) and decreasing the 

spatial heterogeneity of vegetation, which reduces habitat diversity. However in areas 

that are densely vegetated particularly by only a few species, grazing may increase 

habitat diversity resulting in an increase in the abundance and diversity of fauna 

From their study examining relationships between frogs, wetland condition and livestock 

grazing intensity on the floodplain of the Murrumbidgee River, Jansen and Healey (2002) 

concluded: 

Frog communities, species richness, and some individual species of frogs declined 

with increased grazing intensity. Wetland condition also declined with increased 

grazing intensity, particularly the aquatic vegetation and water quality components. 

There were clear relationships between frog communities and wetland condition, with 

several taxa responding to aquatic and fringing vegetation components of wetland 

condition. Thus, grazing intensity appeared to influence frog communities through 

changes in wetland habitat quality, particularly the vegetation.  

 

2.5. Grazing impacts on Invertebrates 

Grazing has significant impacts on a variety of invertebrates, which has been attributed to 

grazing intensity and changes in understorey structure. Changes in species composition and 

abundance can have ramifications for key ecosystem processes, such as increases in seed 

predators reducing regeneration of keystone species. 

Grazing has been found to have significant impacts on a variety of invertebrates, with many 

species declining with grazing intensity, which is often attributed to declines in vegetation 

structure and height (Hutchinson and King 1980, Bromham et. al. 1999, Kruess and 

Tscharntke 2002, Woinarski et. al. 2002, Southorn and Cattle 2004, Sjödin. 2007, Jansen et. 

al. 2007, Dennis et. al. 2008).  The impacts of light grazing on some invertebrates in the 

forests of north-east NSW appear less obvious (i.e. York and Tarnawski 2004, Bickel and 

Tasker 2004). 

Though it is worth recognising that in many studies the low sample sizes of many taxa 

prohibits detailed analyses, and their assessment at broad levels of orders or families masks 

most species responses. York and Tarnawski‟s (2004) finding of limited relationships 

between grazing and invertebrates led them to hypothesize: 
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One possible explanation for this result is that the coarse level of taxonomic 

resolution obscures the variability in responses between taxa ... Impacts on sensitive 

species and groups are swamped by opposite responses from other groups 

(increasers vs decreasers) within taxa. 

Often it is only the most abundant invertebrates that can be considered, with rarer 

individuals, families or orders with insufficient numbers to analyse impacts in any detail, for 

example Bickel and Tasker (2004) note ―of the 206 families identified, some 38 or 21% are 

represented by single individuals‖, with 116 families represented by less than 20 individuals 

comprising an unknown number of species. Such small samples make it impossible to detect 

impacts on most species.  

Bromham et. al. (1999) assessed the effects of stock grazing on the ground invertebrate 

fauna of woodland remnants in northern Victoria, finding:  

The number of invertebrates caught increased from ungrazed woodland to grazed 

woodland to pasture, but this increase was due primarily to the most abundant orders 

(Hymenoptera, Coleoptera and Aranaea), and two abundant taxa characteristic of 

pasture (Orthoptera and Dermaptera). In contrast, most of the less abundant orders 

followed the opposite pattern, and were caught in higher numbers (and as a higher 

proportion of the total catch) in ungrazed woodland. Ungrazed woodland had a more 

diverse ground invertebrate fauna, most likely due to the greater diversity of food and 

habitat resources provided by the less disturbed vegetation. 

From their study of an Australian tropical savanna woodland. Woinarski et. al. (2002) found 

―ant species richness was least in the grazed sites, and a high proportion of the ant species 

recorded varied significantly in frequency between the grazed and the two ungrazed land 

uses‖, with 43 species recorded on grazed sites compared to 64 on ungrazed sites.  In their 

review of disturbance impacts on Australian ants, Hoffmann and Andersen (2003) identify 9 

“functional groups” of ants that are affected by grazing (either increasers or decreasers).  

In their study of burning and grazing impacts on ants in forests of south-east Queensland, 

Vanderwoude and Johnson (2004) found ―that fire frequency has a significant impact on ant 

community structure, most probably through its influence on the structural environment”.  

Their experimental exclusion of grazing for 3 years “did not result in any significant 

differences in ant community, possibly indicating that grazing impacts were not readily 

reversible in the short term”. 

Changes in the abundance of some species can lead to further ecosystem imbalances, 

as observed by Jansen et. al. (2007): 

In addition to direct impacts of grazing on vegetation, there can be much more subtle 

effects. For example, Meeson et al. (2002) found that heavily grazed sites had more 

seed-eating ants than lightly or ungrazed sites, and that rates of predation of river red 

gum seeds were higher in the heavily grazed sites. Thus, recruitment of river red 

gum trees was potentially limited in more heavily grazed sites by the availability of 

seeds. 

In their assessment of the impacts of low-intensity (one animal per 20-70ha) grazing on 

invertebrates in dry eucalypt forests of north-eastern NSW, York and Tarnawski (2004) 

avoided sites likely to be subject to more intensive grazing (i.e, near streams and watering 
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points) and did not apparently account for fire regimes, finding that “neither the abundance, 

richness nor composition of invertebrate assemblages was related to grazing intensity”, 

though concluded that their results implied “that grazing and associated burning influence 

soil properties in such a way as to affect invertebrate taxon richness”. From the same study, 

they cite that in “a preliminary analysis of the beetle data at finer taxonomical levels, York 

(1999) found that impacts of grazing could only be reliably detected at family or 

morphospecies level. Further, there was a threshold at which grazing had an impact, with 

sites experiencing high levels of grazing having different species assemblages”. 

In their report of the impacts of low-intensity grazing on spiders in dry eucalypt forests of 

north-eastern NSW (as per York and Tarnawski 2004), Harris et. al. (2003) found that 

percentage cover and patchiness of the understorey vegetation were the only statistically 

significant variables affecting spider assemblages, with grazing intensity not being 

statistically significant. Harris et. al. (2003) note that other researchers have found that 

intensive grazing does alter the composition and structure of spider assemblages. Their 

finding that ―of the 81 species that occurred on both grazed and ungrazed sites, more than 

50% were absent from sites with the highest grazing intensity‖, led them to hypothesise ―it is 

possible that a threshold intensity of grazing may exist, above which spiders respond to 

grazing and burning‖. 

In their study of the impacts of grazing and burning on the New England Tablelands, Bickel 

and Tasker (2004) found that trunk invertebrates differed in composition between 

grazed/burnt and ungrazed sites, but not in abundance or diversity.  

Grazing impacts have been found in grasslands long adapted to grazing by sheep and 

cattle. In a study of four flower visitor groups - bees, butterflies, hoverflies and beetles – in 

grasslands in Sweden, Sjödin. (2007) found hoverflies and beetles were positively related to 

vegetation height, whereas for bees and butterflies many species were related to tall 

vegetation, but other species were also more common in grasslands with short vegetation. 

In their study of German grasslands Kruess and Tscharntke (2002) found ―Differences in 

insect species richness and abundance between intensively and extensively grazed 

pastures and ungrazed grasslands showed a very consistent pattern for all insect taxa. As a 

rule, insect diversity was lowest on intensively grazed pastures and was highest on 

abandoned land ... vegetation height is the most important variable for explaining insect 

diversity and abundance‖. 

In their Scottish exclusion study Dennis et. al.(2008) found “Estimated total biomass of foliar 

arthropods increased significantly with decreasing grazing intensity in years 2 and 3 and 

biomass in the ungrazed treatment was approximately twice that in the commercially grazed 

treatment‖.   

In their exclusion study on the impacts of sheep grazing on 16 groups of large invertebrates 

on fertilised pasture at Armidale, Hutchinson and King (1980) found that the ant ―group 

increased in numbers and biomass with each increase in sheep stocking; all other 

invertebrates were reduced substantially at the highest stocking level. Scarabaeid larvae and 

large Oligochaeta showed peak values for abundance and biomass at the intermediate 

stocking level. The abundance and biomass of the remaining groups were reduced with 

each increase in sheep numbers‖. 



The Impacts of Grazing 

39 
 

Grazing induced changes in soil structure can also result in changes in soil invertebrates, as 

noted by Southorn and Cattle (2004): 

Packer (1988) cites several studies relating grazing intensity to reduction in soil fauna 

activity, concluding (as does Greenwood and McKenzie 2001) that management 

practices that influence soil water content, soil temperature and soil organic matter, 

including grazing practices, influence soil fauna diversity and abundance. Studies on 

the potential impacts of grazing practice on earthworms, indicate that earthworm 

density is correlated to pasture production and ‗carrying capacity‘ and that this relates 

to the availability of organic matter under pasture, ... grazing effects that reduce 

pasture productivity (e.g. overgrazing, compaction) also influence earthworm density 

... 

 

2.6. Grazing impacts on Aquatic fauna 

Changes to riparian and aquatic vegetation caused by grazing can affect aquatic fauna by 

increasing bank erosion, reducing food inputs, reducing woody debris, and reducing shade 

and increasing water temperatures. Increased sediments and nutrients caused by grazing 

can affect aquatic fauna by smothering substrates, smothering fishes‟ gills and eggs, 

causing eutrophication and toxic algal blooms, reducing light penetration and plant growth, 

and reducing dissolved oxygen. Grazing induced streambank erosion contributes to water 

turbidity as well as loss of burrows and overhangs used by fauna. 

At a landscape scale, some studies indicate that there are disturbance thresholds beyond 

which impacts on aquatic invertebrates become apparent. For example Allan (2004) 

observes: 

Streams in agricultural catchments usually remain in good condition until the extent 

of agriculture is relatively high, more than 30%-50%. In previously forested 

catchments in New Zealand, a macroinvertebrate fauna typical of undamaged sites 

was retained and abundances enhanced by conversion of up to 30% of catchment 

area to pastoral land, but increases in agricultural land above 30% resulted in an 

increase in pollution-tolerant forms ... 

From her Western Australian study, Silla (2005) considers that her findings support the 

hypothesis ―that natural ecosystems are more likely to remain in an ecologically stable state 

until grazing impacts push habitat conditions across a threshold, whereby biological 

communities shift suddenly to an impaired state of ecosystem function‖. 

Leaf detritus entering the stream from terrestrial sources provides the main source of energy 

in forested streams in Australia. The accumulation of leaf litter and woody debris within the 

stream channel not only provides a basis for aquatic food webs, but also contributes to 

habitat complexity. Changes to riparian vegetation resulting from grazing can have 

significant instream impacts, such as changing food inputs (detritus, fruits, seeds) to aquatic 

ecosystems, changing inputs of woody debris that provide instream structural habitat for 

numerous species, and reducing vegetation shading of water, thereby increasing water 

temperatures and light levels (i.e. Fleischner 1994, Burrows 2000, Allan 2004, Jansen et. al. 

2007, CWCMA 2008, see also Grazing Impacts on Riparian Ecosystems and Grazing 
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Impacts on Streams). Livestock can also directly affect aquatic ecosystems by consuming 

aquatic plants, trampling and wallowing (ie CWCMA 2008). 

Burrows 2000 emphasises that alteration of riparian vegetation due to grazing has significant 

impacts on aquatic biota: 

Many fish species include terrestrial insects as part of their diet. These insects are 

attracted by overhanging riparian vegetation, particularly when trees are flowering. 

Litterfall (leaves etc.) into waterholes comes from adjacent riparian trees and is a 

major food source for a wide variety of aquatic invertebrates which are in turn fed 

upon by fish, thus promoting a valuable food chain. Loss of riparian vegetation thus 

impacts on this aspect of the food chain. 

Allan (2004) summarises some of the consequences of the degradation and loss of riparian 

vegetation: 

Wherever agriculture or other anthropogenic activity extends to the stream margin 

and natural riparian forest is removed, streams are usually warmer during summer 

and receive fewer energy inputs as leaf litter, and primary production usually 

increases (Quinn 2000). Bank stability may decrease, ... and the amount of large 

wood in the stream declines markedly (Johnson et al. 2003). Stable wood substrate 

in streams performs multiple functions, influencing channel features and local flow 

and habitat and providing cover for fish, perching habitat for invertebrates, and a 

substrate for biofilm and algal colonization (Gregory et al. 2003). Its absence can 

have a profound influence ... 

For her Western Australian study area, Silla (2005) found  

The findings from this study indicate that invertebrate species inhabiting grazed sites 

devoid of riparian vegetation are a subset of those in streams with intact riparian 

vegetation, possibly due to local extinction within these areas. It is evident that the 

synergistic effects of cattle grazing and vegetation removal have resulted in simplified 

aquatic ecosystems that support homogeneous and depauperate macroinvertebrate 

communities consisting of families that are significantly more tolerant of pollution. 

... 

... Results from this study indicate that while cattle grazing has a deleterious effect on 

riparian condition, the structure, function and identity of invertebrate communities is 

retained in grazed systems where riparian vegetation remains intact. Conversely, 

grazed systems devoid of riparian vegetation have pushed invertebrate communities 

beyond their absorbance capacity, resulting in a loss of biodiversity and disturbed 

ecosystem process. It is evident that a threshold of riparian condition exists, beyond 

which aquatic invertebrate communities are forced into an ecologically undesirable 

state. 

From their review of the impacts of grazing in the western USA, Belsky et. al. (1999) 
conclude: 

Fish populations are also differentially affected by livestock grazing. As stream 

waters become warmer and more sediment-laden due to streamside grazing (Table 

1), trout, salmon, and other cold-water species decline in number and biomass. They 

are often replaced by less valued and more tolerant species. For example, Stuber 

(1985) found a higher biomass of game fish (predominantly brown trout (Salmo 

trutta)) in protected stream segments in Colorado, but a higher biomass of non-game 
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species (predominantly longnose sucker (Catostomys catastomus)) in grazed 

segments. Similarly, Marcuson (1977) found that trout (Salmo spp.) were more 

abundant in an ungrazed stream segment in the Beartooth Mountains while mountain 

whitefish (Prosopium williamsoni) were more abundant in a grazed segment. 

Osmond et. al. (2007) consider ―Some evidence suggests that riparian grazing negatively 

impacts aquatic fish habitat, though there is little specific data relating to different levels of 

grazing management‖ .They cite a study in Pennsylvania that ―demonstrated the impacts on 

streams from cattle grazing in the riparian area. The ungrazed stream had substantially 

greater substrate permeability (less silt) than the two streams with extensive grazing. In 

addition, fish populations were 5 to 22 times greater and benthic macroinvertebrate 

population densities were 2 to 4 times higher in the nongrazed stream‖. 

The Central West Catchment Management Authority‟s (2008) Best Management Practices 

for riparian areas highlight some of the impacts of grazing in these particularly vulnerable 

areas: 

Fish and aquatic invertebrate population diversity and assemblages can be indirectly 

affected by all the impacts to the water quality and loss of habitat as described 

above. Other organisms affected by uncontrolled grazing in riparian lands include 

terrestrial birds and freshwater crayfish.  

... Likewise, freshwater crayfish which burrow into riverbanks, are also affected by 

riparian land uses that impact on soil condition and vegetation cover. In-stream 

habitat stability which is conferred by intact riparian vegetation is important in crayfish 

survivorship. In conjunction with bank instability, soil compaction and larger nutrient 

loads, significantly fewer crayfish burrows are found in areas of grazed riparian lands 

than in native forest. 
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3. Grazing Impacts on Soils and Erosion 

The feet of moving grazing animals exert great pressure on soils that can break soil crusts, 

compact soils, and erode fragile soil types. Livestock compact soils, with the degree of 

impact related to soil types, numbers of animals and time. They can also degrade soil 

structure (particularly when wet) and streambanks. The changed soil structure and bared soil 

increases runoff and erosion, while reducing the soil‟s water-holding capacity and root 

growth. 

As Lunt (2005) acknowledges: 
Australian ecosystems did not evolve with large herds of ungulate animals, so 

Australian soils were greatly affected by the introduction of exotic stock. Many 

accounts describe the soft, spongy, boggy nature of Australian soils at the time of 

first settlement, and the rapid changes to soils that were caused by grazing stock 

Soil structure is a key measurable indicator of soil quality, as recognised by Southorn and 

Cattle (2004): 
Soil structure determines the partitioning of rainfall at the soil surface between runoff 

and infiltration, and the transmission of water through the profile, which in turn 

determines the amount of water available to plants and strongly influences the 

amount of soil lost to erosion. Soil structure also affects plant root growth and 

development, the cycling of carbon and nutrients, the exchange of gasses in the root 

zone, the physical habitat for soil biota, and the energy required for root penetration 

... At the catchment scale, changes to surface hydrology are likely to be associated 

with increased erosion and declining catchment health. 

Grazing can result in reduced soil stability, increased soil surface compaction, lower soil 

macro-porosity, increased pH, scalding, reduced water infiltration, reduced vegetation cover, 

increased runoff, increased erosion and sediment yield into streams (variously Hobbs and 

Hopkins 1990, Wilson 1990, A.N.P.W.S. 1991, Fleischner 1994, Usman 1994, Newman et. 

al.1999, Yates et. al. 2000, Burrows 2000, Calvert 2001, Osmond et. al. 2007, Spooner and 

Briggs 2008, Shellberg et. al. 2010, Bell 2010, Azarnivand et al. 2011, Evans et. al. 2012, 

Bartley et. al. 2014).   

Cattle hooves exert large stresses on soils, and can result in compaction, and “poaching” or 

“pugging” when soil is saturated. Pugging reduces soil water infiltration, soil aeration, soil 

water storage capacity, and increases soil strength, all of which depress plant growth. Soil 

compaction can hamper root growth by increasing the physical resistance of the soil to 

penetration, reduce soil aeration, and reduce rainfall infiltration.  

Soil compaction can occur with livestock trampling, although this may vary with stocking 

rate, soil type, soil water content, organic content and climate (Usman 1994, Newman et. 

al.1999, Southorn and Cattle 2004, Marty 2005, Osmond et. al. 2007, Bell 2010, Azarnivand 

et al. 2011, Evans et. al. 2012). For the sandy loams he studied, Usman (1994) concluded 

―Changes in soil structure from cattle hoof compaction can cause severe problems of soil 

degradation on rangelands‖. Similarly for sandy loams Mulholand and Fullen (1991) found 

―trampling produced very dense zones at depths of 7–10.5 cm, which impeded drainage, ... 

hoof compaction can result in serious pasture management problems‖. Southorn and Cattle 

http://www.for.gov.bc.ca/hre/staff/rnewman.htm
http://www.for.gov.bc.ca/hre/staff/rnewman.htm
http://www.for.gov.bc.ca/hre/staff/rnewman.htm
http://www.for.gov.bc.ca/hre/staff/rnewman.htm
http://www.for.gov.bc.ca/hre/staff/rnewman.htm
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(2004) note “Significant soil damage is likely if livestock are present when soil water content 

is high, regardless of stocking rate or grazing strategy”. 

Compaction can negatively affect plant growth by restricting root development, reducing 

water and nutrient availability, and reducing soil aeration (Usman 1994, Newman et. al.1999, 

Southorn and Cattle 2004, Bell 2010, Azarnivand et al. 2011, Evans et. al. 2012). Evans et. 

al. (2012) found that even under light gazing, soil compaction increased over time (30 years) 

to the point of affecting root growth. From his simulation studies of the impacts of soil 

compaction by livestock on grain yields, Bell (2010) found “Mild surface soil compaction was 

found to reduce grain yield by less than 10%. In more severe cases, crop losses could be up 

to 30%, especially if surface conductivity was greatly reduced and ground cover levels were 

low”. 

Compaction increases surface runoff and thereby increases the potential for erosion, which 

is compounded by the physical disturbance caused by livestock. Burrows (2000) notes: 

The physical effects of large, hoofed animals promotes erosion and also damages 

vegetation which reduces cover and increases potential for erosion. In addition, 

trampling may break sediment down into finer particles which remain in suspension 

in water longer, thus exacerbating turbidity problems in waterholes. Trimble (1994) 

found that grazed stream banks eroded up to 6 times faster than ungrazed banks. 

This was not related to consumption of the vegetation, but the physical trampling 

effects of cattle utilising ramps down the banks. 

For their study area in south-western Australia, Yates et. al. (2000) found that:  

―Livestock grazing also had a major impact on soil surface structure and hydrology. 

The higher soil bulk density and increased soil penetration resistance in heavily 

grazed woodlands reflect reduced pore volume ... The lower concentrations of soil 

organic carbon in heavily grazed remnants probably contribute to soil aggregates 

being less stable and more susceptible to breaking down under raindrop splash. 

 ―Rates of soil water infiltration in heavily grazed woodlands were half that in rarely 

grazed/ungrazed woodlands. … The impact of livestock grazing on soil temperature 

was significant.‖ 

Shellberg et. al. (2010) identifies that in the lower Mitchell River catchment active gullying 

into alluvial soils is estimated to erode more than 5 million tonnes of alluvial soil per year, 

noting “the erosion of these soils presents a major threat to both the local pastoral industry 

and downstream aquatic ecosystems”. From an analysis of various evidence and erosion 

rates Shellberg et. al. (2010) concluded ―trends suggests that the timing of the initiation of 

many of these gullies coincided with the timing of the introduction of European cattle near 

the turn of the century‖.  

Shellberg et. al. (2010) conclude ―It is hypothesized that intense cattle grazing concentrated 

in the riparian zones of the Mitchell River during the dry season, in addition to fire regime 

modification and weed introduction, decreased perennial vegetation cover along hollows and 

the steep banks of river ... This land use change initiated a new larger phase of gullying and 

pushed the landscape across a threshold towards instability‖, 

http://www.for.gov.bc.ca/hre/staff/rnewman.htm
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Caitcheon et. al.(2012) found that channel and gully erosion were the dominant source of 

sediment within the rivers they studied, ―with more than 90% of sediment transported along 

the main stem of these rivers originating from subsoil‖. 

Decrease in vegetation cover increases the exposure of soil surface to raindrop impact, 

reduces soil organic carbon and aggregate stability and enhances surface crust which in 

turn increases runoff and sediment loss. In common with many researchers, Wahren et. 

al. (1994) found “The amount of bare ground and loose litter was significantly greater on the 

grazed compared with the ungrazed plot” 

Bartley et. al. (2014) identify that for the Burdekin catchment ―over-grazing has altered the 

amount and structure of vegetation in these landscapes, and is considered to have 

exacerbated the amount of runoff and erosion‖. They identify that “at sites with <40% cover, 

sediment yields can be dominated by surface erosion... whereas once cover increases 

above this level, surface erosion decreases and sediment yields are dominated by channel 

sources”, and that “maintaining average minimum groundcover >75% will likely be required 

to reduce runoff and prevent sub-soil erosion”. 

For their West Australian study area, Yates et. al. (2000) also found that:  

"Livestock grazing … was associated with the loss of features that protect the soil 

surface from rain splash erosion and obstruct or divert overland flow. Soils in heavily 

grazed remnants were therefore more susceptible to erosion and loss of soil surface 

stability. …grazed woodlands had …high levels of erosion with evidence of sheet 

erosion being common. 

They summarise that livestock grazing was associated with ―reduced litter cover, reduced 

soil cryptogram cover, loss of surface soil microtopography, increased erosion. Changes in 

the concentrations of soil nutrients, degradation of surface soil structure, reduced soil water 

infiltration rates and changes in near ground and soil microclimate”, concluding: 

The results suggest that livestock grazing changes woodland conditions and disrupts 

the resource regulatory processes that maintain the natural biological array ... 

Consequently the conditions and resources in many remnant woodlands may be 

above or below critical thresholds for many species. 

Grazing redistributes nutrients across the landscape, as mentioned by Lunt (2005) ―Nutrients 
consumed in eaten plants are deposited within relatively small parts of the landscape, often 
at high local concentrations‖. The Resource Assessment Commission (1992a) noted: 

Grazing obviously involves net export of nutrients from the forest ecosystem but 

there is no information about the size of the effects, if any, of this nutrient loss. 

Grazing animals also redistribute nutrients, concentrating them in areas of higher use 

(for example, watering points). 

The frequent burning associated with grazing in north-east NSW accentuates the loss of 

nutrients. Burning has been shown to affect forest soils by releasing large quantities of 

nutrients in smoke to be deposited elsewhere on land or in the sea (Harwood and Jackson 

1975, Raison 1980, Stewart and Flinn 1985, Stewart et. al. 1989, Sims 1991), significantly 

changing soil chemistry, structure and functioning (Floyd 1964, Langford and 

O‟Shaughnessy 1977, Raison 1980, Leitch, Flinn and van de Graaff 1983, Stewart and Flinn 

1985, Sims 1991), and exposing the soil to loss of large quantities of nutrients by wind and 

http://www.sciencedirect.com/science/article/pii/S0169555X12000669
http://www.sciencedirect.com/science/article/pii/S0169555X12000669#af0005
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water transport of ashes and organic matter (Floyd 1964, Good 1973, Raison 1980, 

Langford and O‟Shaughnessy, 1977, Leitch, Flinn and van de Graaff 1983, Atkinson 1984). 

As Ashton (1981) points out, ―the fertility of soils is likely to be depleted in areas of high 

rainfall subjected to repeated burning. In terms of ecosystem potential it is a ‗downward 

spiral‘.‖ 
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4. Grazing Impacts on Streams 

The increased erosion and degradation of streambanks associated with grazing increases 

the transportation of sediments and nutrients into streams, while changing stream 

morphology.  The deposition of excrement in and near streams increases the nutrient load 

while adding a plethora of pathogens.  The degradation of fringing vegetation can increase 

water temperatures while reducing the input of woody debris and detritus important as 

substrate and food for aquatic fauna. The outcomes can include increased flood peaks and 

reduced dry weather flows, algal and cyanobacteria blooms, reduced oxygen levels, 

sedimentation of substrates and pools, impacts on sensitive aquatic animals and plants, 

transmission of pathogens to people, and degradation of downstream freshwater and marine 

habitats.  

Fleischner (1994) recognises that ninety years ago, Aldo Leopold (1924) declared that 

"grazing is the prime factor in destroying watershed values". 

Grazing is having major and ongoing impacts on our watersheds, causing irreversible 

changes to most of Australia‟s river systems. As noted by Allan (2004) there have already 

been profound changes to hydrology of many catchments: 

Geomorphological changes brought about by multiple human activities likely have 

produced lasting, complex, and often unappreciated changes in physical structure 

and hydrology of river systems. Landscape changes that occurred within a few 

decades of European settlement of New South Wales, Australia, including clearance 

of riparian and floodplain vegetation and draining of swamps, have fundamentally 

altered river structure throughout virtually the entire Bega catchment (Brierley et al. 

1999). Extensive habitat transformation has resulted, including channel widening and 

infilling of pools in lowland sections and incision of head-water channels owing to 

more efficient downstream water conveyance and down-stream export of sediments. 

Overall structural complexity has been reduced and lateral connectivity is largely lost 

in middle reaches but is now increased in the lowlands.  

This review focuses on the contribution of grazing to increased sediments, nutrients and 

pathogens in streams.  

 

4.1. Runoff eroding sediments 

Runoff from grazing areas can transport sediment, organic solids, nutrients and pathogens 

into streams and wetlands. Sediments and nutrients entering streams can lead to increased 

production of microbes that can reduce dissolved oxygen concentrations, cause prolific algal 

growth, reduce light penetration in the water column, smother substrates and plants with fine 

sediment, and degrade habitat for fish and aquatic invertebrates. 

Livestock significantly increase runoff and sedimentation of streams and waterbodies by 

decreasing ground cover, compacting upslope soils, reducing filtering capacity of the riparian 

vegetation, creating pathways for sediments and nutrients to enter streams, and degrading 

and eroding streambanks (variously Debus and Czechura 1988, Hobbs and Hopkins 1990, 

Fleischner 1994, Belsky et. al. 1999, Burrows 2000, Hubbard et. al. 2004, Allan 2004, 
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Osmond et. al. 2007, Price and Tubman 2007, Jansen et. al. 2007, CWCMA 2008, Hansen 

et. al. 2010, Vigiak et.al. 2013).  

Hubbard et. al. (2004) consider “It has been recognized that for over 90 yr, heavy, 

continuous grazing accelerates erosion and runoff  (Rich, 1911; Duce, 1918; Sampson and 

Weyl, 1918). The literature is filled with examples of the adverse impacts of overgrazing on 

watersheds‖.  

By decreasing ground cover livestock can increase runoff. Jansen et. al. (2007) consider 

that when ground cover of pasture and litter is greater than 70%, little runoff and soil loss 

occur in most rainfall events. From their long-term study Wahren et. al. (1994) found “The 

amount of bare ground and loose litter was significantly greater on the grazed compared with 

the ungrazed plot” 

Soil compaction also increases runoff. Osmond et. al. (2007) cite a thorough study of grazing 

intensity, soil compaction, and runoff in Pennsylvania that found ―Runoff from heavily grazed 

pastures was 50 to 80% of the total rainfall applied, whereas moderately to lightly grazed 

pastures had runoff losses of 1 to 50% and ungrazed pastures just 0 to 2%‖. 

Belsky et. al. (1999) describe how grazing can increase runoff: 

Plants on undisturbed uplands and streamsides slow the downhill flow of rainwater, 

promoting its infiltration into soils. Water that percolates into the ground moves 

downhill through the sub-soil and seeps into stream channels throughout the year, 

creating perennial flows. But as upland and riparian vegetation is removed by 

livestock and as hillsides and streambanks are compacted by their hooves, less 

rainwater enters the soil and more flows overland into streams, creating larger peak 

flows. This was illustrated in a simulation by Trimble and Mendel (1995), who 

estimated that peak storm runoff from a 120 ha basin in Arizona would be 2-3 times 

greater when "heavily" grazed than when "lightly" grazed. Moderate and high rainfall 

events in grazed sites are, therefore, more likely to result in high energy and erosive 

floods, which deepen and reshape stream channels ... 

Jansen et. al. (2007) summarise the consequences of increased runoff for streams: 

This changes the nature of flooding in streams with generally bigger flood events and 

more variable flows, as less water is stored in the soil to be released during drier 

periods (Belsky, Matzke & Uselman 1999).These changes, as well as the trampling 

of stream banks by livestock, alter channel shape (deepening and widening), causing 

siltation of pools and depositional areas of the stream, and loss of stream bank 

stability (Belsky, Matzke & Uselman 1999). 

Allan (2004) also emphasises the increased variability of runoff: 

Although annual and storm flows typically increase with agricultural land use, base 

flows often decline owing to reduced infiltration and more episodic export of water 

(Poff et al. 1997). This decline results in an increased area of shallow water habitat, 

which usually lacks structure and is more easily warmed (Richards et al. 1996) 

Streambanks are trampled by livestock and eroded by the increased runoff. Osmond et. al. 

(2007) cite a Pennsylvania watershed study that ―reported streambank erosion at 81% for 

the grazed riparian areas compared to 6% for the ungrazed”. .Jansen et. al. (2007) note that 

―research has shown that grazed stream banks may erode three to six times faster than 
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those that are ungrazed‖. Impacts are generally more widespread and significant on smaller 

headwater streams (Jansen et. al. 2007). 

Trimble (1994) assessed streambank erosion in Tennessee, finding ―that uncontrolled 

grazing caused about six times as much gross bank erosion as occurred on the protected 

control stretch. ... most of this difference was due to breakdown of banks by trampling and 

consequent erosion .... The rapid destruction of streambanks observed in this study 

suggests that reduction of geomorphic resistance by uncontrolled stock access to 

streambanks has been an important factor in the stream widening that has taken place 

during historical time in the eastern United States‖. 

Increased erosion increases the amount of sediment suspended in the stream and thus 

turbidity. Burrows (2000) considers: 

Turbidity is increased by greater amount of sediment released into the watercourses 

through land and/or bank erosion and secondly by the impacts of cattle walking 

through water and resuspending fine sediment particles that would otherwise sink to 

the bottom. Smaller sediment particles stay suspended in the water column longer 

than larger particles. ... Increased turbidity reduces light penetration, which restricts 

the growth and productivity of aquatic plants where they may be present. This in turn 

reduces food supply, habitat and oxygen production values provided by aquatic 

plants. In addition, high turbidity environments favour blue-green algae (including 

toxic species) over other algal types as blue-green algae can ―swim‖ to the surface to 

capture the limited sunlight penetration and other algal types cannot. 

Burrows (2000) also considers that: 

Fine sediment can affect benthic organisms and fish eggs either physically 

smothering them or reducing oxygen supply. Contaminants such as nutrients attach 

to sediment particles, thus increased sediment supply to waterways also increases 

nutrient supply. Introduced fine sediment will either remain suspended in the water 

column, increasing turbidity (see above) or will settle to the bottom where it is easily 

re-suspended by cattle walking through the water. 

River sand generally has a relatively coarse grain size, but where waterholes 

become impacted by sedimentation, this may be overlain by a thick deposit of finer 

grain sediment which alters the habitat values for benthic (bottom-living or bottom-

feeding) aquatic animals. The benthos is usually the most productive area for aquatic 

animals. 

Vigiak et. al. (2011) assessed the sources of sediments to streams from farmland in Victoria, 

identifying that: 

Under current management conditions, mean annual suspended sediment load at 

the Avon-Richardson catchment outlet was estimated to be 3350 (3300–3700)ty−1, of 

which hillslope erosion contributed 65% (60–80%) and gully erosion 35% (20–40%). 

In the Avoca catchment, annual suspended sediment load was estimated to be 4000 

(3500–5100)ty−1, of which hillslope erosion contributed 17% (5–24%), gully erosion 

72% (55–93%), and streambank erosion 11% (1–21%).  

Bartley et. al. (2012) used available data to assess the effects of 13 land uses on stream 

water quality in catchments scattered throughout Australia, focussing on catchments where 
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single land uses covered >90% of each catchment. ”Grazing on native pastures” was the 

fifth highest land use for total suspended sediments (TSS), being 6,890% greater than 

“forests” during rain events. Similarly “grazing on native pastures” compared to “forests” had 

stream yields 397% higher for total nitrogen (TN) and 1,442% higher for total phosphorus 

(TP) during rain events. 

It is not just freshwaters that are affected. The Queensland Government‟s 2013 Scientific 

Consensus Statement concluded ―The decline of marine water quality associated with 

terrestrial runoff from the adjacent catchments is a major cause of the current poor state of 

many of the key marine ecosystems of the Great Barrier Reef‖. They identify that ―The 

greatest water quality risks to the Great Barrier Reef are from nitrogen discharge, associated 

with crown-of-thorns starfish outbreaks and their destructive effects on coral reefs, and fine 

sediment discharge which reduces the light available to seagrass ecosystems and inshore 

coral reefs. Pesticides pose a risk to freshwater and some inshore and coastal habitats‖. 

Kroon et. al (2013) identify that: 

Compared to pre-European conditions, modelled mean-annual river loads to the 

Great Barrier Reef lagoon have increased 3.2 to 5.5-fold for total suspended solids, 

2.0 to 5.7-fold for total nitrogen and 2.5 to 8.9-fold for total phosphorus. ... 

The Fitzroy and Burdekin regions contribute at least 70 per cent to the modelled total 

suspended solids load to the Great Barrier Reef lagoon from human activity. Grazing 

lands contribute over three quarters of this load. The dominant sediment supply to 

many rivers is from a combination of gully and streambank erosion, and subsoil 

erosion from hillslope rilling ... 

The Fitzroy, Burdekin and Wet Tropics regions contribute over 75 per cent to the 

modelled total nitrogen load to the Great Barrier Reef lagoon from human activity. 

Particulate nitrogen comprises by far the largest proportion ... Sediment erosion 

processes, particularly in grazing lands, are sources of particulate nitrogen ... 

The Fitzroy and Burdekin regions contribute approximately 55 per cent to the 

modelled total phosphorus load to the Great Barrier Reef lagoon from human activity. 

Particulate phosphorus comprises by far the largest proportion, ... Sediment erosion 

processes, particularly in grazing lands, are sources of particulate phosphorus ... 

Kroon et. al (2013) summarise ―Grazing landscapes, primarily in the Fitzroy and Burdekin 

catchments, contribute 75 per cent of the total suspended solids load, 40 per cent of the total 

nitrogen load and 54 per cent of the total phosphorus load to the Great Barrier Reef lagoon‖, 

from hillslope, gully and streambank erosion, identifying the consequences as: 

Long-term or high levels of sedimentation are harmful to all coral life history stages, 

including settlement of larvae, survival of recruits, and growth of adults. Nutrient 

enrichment increases phytoplankton biomass, abundance of macroalgae, risk of 

coral bleaching, and prevalence of coral diseases. High phytoplankton biomass may 

facilitate population outbreaks of the coral-eating crown-of-thorns starfish (Fabricius 

et al., 2010), one of the main causes of coral cover declines on the Great Barrier 

Reef (De‘ath et al., 2012). Increased turbidity, caused by suspended sediment or 

phytoplankton blooms, reduces benthic light availability for photosynthesis and hence 
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coral productivity. Overall, the effect of a long-term decline of reef water quality is 

loss of coral diversity, structure and function (Coles and Jokiel 1992, Fabricius 2011). 

 

4.2. Fecal Consequences 

Livestock have profound impacts on water quality by increasing nutrients (notably Nitrogen 

and Phosphorus) and pollutants from runoff, fecies and urine, increasing turbidity from 

suspended sediments, increasing water temperatures from loss of shade, and consequent 

increases in algae and decreases in dissolved oxygen (i.e. Fleischner 1994, Burrows 2000, 

Hubbard et. al. 2004, Osmond et. al. 2007, Price and Tubman 2007, Jansen et. al. 2007, 

CWCMA 2008, Hansen et. al. 2010, Bartley et. al. 2012, Kroon et. al 2013, Vigiak et.al. 

2013). The effects on water quality and in-stream life can be particularly severe during 

periods of low flow. 

Demal (1983) found 

The levels of suspended solids, total phosphorus, free ammonia, total Kjedahl 

nitrogen and biochemical oxygen demand all increased as a direct result of in-stream 

livestock activity during dry weather. From a single storm runoff survey only minor 

water chemistry impacts were apparent. Fecal bacterial contamination was a definite 

problem under both wet and dry weather conditions. 

... Increases in most chemical and bacterial loads appear to be more closely related 

during dry weather conditions to the fecal and organic matter which has accumulated 

on the channel bottom over time. This material acts as a source of matter for 

resuspension and dispersion from in-stream trampling. 

Free ammonia inputs were most closely related to the number of in-stream 

urinations. Deposition of feces on the streambanks and erosion from bank trampling 

are two factors which lead to impairment of stream water quality during wet weather 

conditions. Bacterial contamination evident during the wet weather survey was 

greater than that which occurred during dry weather access episodes. 

As noted by Hubbard et. al. (2004) ―the amount of wet feces produced per 1,000 kg of 

animal live weight per day for grazing animals ranges from 40 to 86 kg for sheep and dairy 

cattle respectively‖, and “At both field and watershed scales, grazing animals hence serve as 

a significant source for nutrients and organic matter”.  

Vigiak et.al. (2013) consider “Intensification of grazing management via increasing farm 

nutrient imports and livestock density is a cause of concern as a potential source of nitrogen 

(N) pollution in the environment”.  

The average amounts of nitrogen produced per 1,000 kg of animal live weight per day for 

grazing animals ranges from 0.30 kg for horses to 0.45 kg for dairy cattle (Hubbard et. al. 

2004). Nitrates excess to animal requirements are generally not absorbed within the soil 

matrix and move freely with water to aquifers and streams. As much as 90% of the N 

consumed by cattle is returned to the pasture system (Osmond et. al. 2007).  
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High concentrations of Nitrogen in drinking water in the NO3 form can cause 

methemoglobinemia (to which infants and people receiving kidney dialysis treatment are 

particularly susceptible) respiratory infection, alteration of thyroid metabolism, and cancers 

(Hubbard et. al. 2004). Excess nitrates entering streams or lakes can cause eutrophication 

when excess plant or algal growth takes place (Hubbard et. al. 2004). 

The average amounts of phosphorus produced per 1,000 kg of animal live weight per day for 

grazing animals ranges from 0.071 kg for horses to 0.094 kg for dairy cattle (Hubbard et. al. 

2004). Phosphorus may be transported with groundwater through soils (particularly sandy 

soils) to some extent, though is primarily transported attached to sediments in overland 

flows, or deposited in faces directly into waters. Phosphorus is of environmental concern 

because excess amounts in surface water bodies may cause eutrophication (Hubbard et. al. 

2004). 

'Blue-green algae' or cyanobacteria are a type of microscopic, algae-like bacteria which 

inhabit waterbodies. Blue-green algae can reproduce quickly in favourable conditions where 

there is still or slow-flowing water, abundant sunlight and sufficient levels of nutrients, 

especially nitrogen and phosphorus. They can increase to excessive levels and form visible 

'blooms'. The main effects of blue-green algae blooms are deterioration of water quality and 

production of toxins by some species. Exposure to algal toxins has been linked to fatalities of 

livestock, wildlife and pets. Animals that have consumed blue-green algal toxin will develop 

tremors and a staggery gait, become recumbent, then begin to convulse and die – typically 

within 24 hours. Few animals survive. 

Deposition of livestock fecal material or urine directly into a stream, or indirectly in overland 

flow, has significant effects, including increasing phosphorous and nitrogen levels in 

streams, oxygen depletion, and the introduction of pathogens (Howard et al. 1983, Gary et 

al. 1983, Tiedemann et al. 1987, Sherer et al. 1988, Belsky et. al. 1999, Burrows 2000, 

Hubbard et. al. 2004, Coffey et. al. 2007, Hansen et. al. 2010, Thorn et. al 2011, Bartley et. 

al. 2012, Myers and Whited 2012, Vigiak et.al. 2013, Wilkes et. al. 2013). Jansen et. al. 

(2007) note ‖bacteria and protozoa increase due to direct contamination by livestock faecal 

material in streams and in runoff, and toxic algae may grow in-stream in response to the 

increased light, temperature, and nutrient availability‖. 

Burrows (2000) considers: 

Manure and urine increase nutrient inputs, leading to excessive growth of nuisance 

plants or algae, including toxic blue-green algae. Such imbalances also disrupt the 

ecological balance and functioning of aquatic systems by significantly increasing 

fluctuations of dissolved oxygen and pH in the water. Bacteria and viruses in animal 

wastes may affect animals which drink the water, including other stock. Animal 

wastes increase the treatment costs for water where it is used downstream for 

human consumption. The presence of elevated levels of faecal material poses health 

risks for people who may swim in the waterholes. 

Organic matter in animal fecies serves as an energy source for aerobic bacteria in a 

receiving stream or lake. The multiplying bacteria increase oxygen demand, depleted 

oxygen levels can result in anaerobic conditions and cause fish kills (Hubbard et. al. 2004). 

http://www.sciencedirect.com/science/article/pii/S0043135413006167
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Contamination of waterbodies with animal fecies brings the threat of infection for people who 

use the water for drinking, bathing, or watering fruits and vegetables. Streams contaminated 

with fecal material can be the source of a range of diseases, including from protozoa 

(Cryptosporidium, Giardia) and bacteria (Escherichia coli, Campylobacter species, 

Leptospira species) (Belsky et. al. 1999, Hubbard et. al. 2004, Jansen et. al. 2007, Coffey et. 

al. 2007, Thorn et. al 2011, Myers and Whited 2012, Sunohara et. al. 2012, Wilkes et. al. 

2013). 

Coffey et. al. (2007) note: 

Illnesses from waterborne pathogens have proved a significant public health issue, 

with the World Health Organization (WHO) estimating that 3.3 million people per year 

die from waterborne pathogens (WHO 2001). The vast majority of deaths occur in 

developing counties. However, waterborne pathogens are significant causes of 

diarrhoea, nutritional, and other disorders in both developed and developing 

countries (Karanis 2006). In the U.S., it has been estimated that almost 1 million 

illnesses and 1000 deaths a year occur as a result of microbial contamination of 

drinking water (Warrington 2001). In developed countries Cryptosporidium species is 

one of the most common diagnosed causes of infective diarrhoea (NDSC 2004). 

Coffey et. al. (2007) consider ―Cryptosporidium species and pathogenic Escherichia coli are 

among pathogens of primary concern‖. Many studies have found significant increases in 

fecal coliform (bacteria) in streams with increased intensity of grazing. Gary et al. (1983) 

report that bacteria densities were significantly higher along a pasture when 150 cattle were 

grazed compared to when 0 or 40 cattle were grazed in a Colorado stream. Interestingly, 

Thorn et. al (2011) found ―numbers of total fecal coliforms (TFC) tended to be present in 

greater concentrations in the water draining from intensively managed livestock areas in 

comparison to those which were less intensively managed‖, although finding ―their 

subsequent survival is greatest in waters from low intensity livestock areas‖, which they 

attributed to increased competition from other bacteria and microbial grazing. 

Fecal coliform are a group of bacteria that reside in the intestinal tract of warm-blooded 

animals and are used as indicators of water pollution related to waterborne disease. Most 

fecal coliform bacteria are harmless and primarily used as indicators of the existence of 

other disease-causing bacteria. Escherichia coli primarily reside in the gut of livestock and 

are transmitted to humans through their feces. E. coli are mostly harmless, though 

verotoxigenic E. coli, including serotype O157:H7, are associated with a wide range of 

severe illnesses from mild diarrhea to haemorrhagic colitis and haemolytic uraemic 

syndrome, which may result in death or in irreversible renal failure (Coffey et. al. 2007). 

Cattle have been shown to produce 5.4 billion fecal coliform and 31 billion fecal 

streptococcus bacteria in their faeces per day. Since cattle spend a significant portion of 

their time in or near streams, lakes, and wetland areas, and average 12 defecations per day, 

they can contribute significant numbers of these organisms to surface waters (Howard et al., 

1983). ANZECC guidelines specify that for primary contact recreation pollution levels should 

not exceed 150 faecal coliform organisms/100 mL or 35 enterococci organisms/100 mL. 

The Campylobacters (Campylobacter jejuni and C. coli) are the most common causes of 

bacterial gastroenteritis in Australia. Campylobacter species are common in the environment 

and are shed in the feces of humans, livestock, and wildlife (including birds). Survival in 

water can be from several weeks up to 3 months provided the temperature is low. Most 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Sunohara%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=22751075
http://www.sciencedirect.com/science/article/pii/S0043135413006167
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people who become infected with Campylobacter will get diarrhoea, cramping, abdominal 

pain, and fever that lasts from one to two weeks. 

Leptospirosis is a contagious and debilitating disease that can live for a long time in 

surface fresh water, and can be transferred from animals to humans. In humans it starts with 

severe flu-like symptoms which can last for weeks, and can prove fatal to a human foetus. It 

is caused by bacteria called Leptospira, of which there are two strains that are frequently 

identified in dairy and beef cattle (L. hardjobovis and L. pomona). (NSW DPI, 2007, 

Primefact 445). 

Cryptosporidium species are a group of waterborne parasitic protozoa that are pathogens 

of livestock, poultry, pets, and wildlife, with Cryptosporidium parvum being the main species 

associated with animal to human transmission. Cryptosporidium causes cryptosporidiosis, a 

parasitic disease of mammalian intestinal tracts that primarily manifests as watery diarrhoea, 

vomiting (especially in children), mild fever, noticeable weight loss and occasionally death 

(Coffey et. al. 2007). It is highly prevalent in ruminants and is readily transmitted to humans. 

They are capable of surviving dormant (as oocysts) for long periods in streams and they may 

survive in chlorinated water supplies. The dominant mode of transmission of C. parvum from 

livestock to humans is believed to be via contaminated drinking water and recreational 

waters (Hubbard et. al. 2004).  

Giardia lamblia is another pathogenic protozoa of mammals frequently found in rivers and 

lakes. Giardia cysts can survive for weeks to months in cold water. Detection of unusual 

levels of Cryptosporidium and Giardia were the cause of the Sydney‟s drinking water crisis in 

July-September 1998. 

From their study over 3 years of seasonal grazing in the Sierra Nevada, Myers and Whited 

(2012) found that mean fecal coliform counts increased dramatically after the beginning of 

grazing each year, in 2009 from 9 to 350 CFU/100mL, in 2010 from 23 to 601 CFU/100mL; 

and in 2011 from 7 to 657 CFU/100mL   

 
Mean fecal coliform by year before and after the commencement of grazing (from Myers and Whited 

2012)   
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5. Regulation on Public Land 

 
As part of the concerted push to open up national parks for exploitation, grazing of public 

lands is being strongly promoted. In 2012 the NSW Government approved a “scientifically 

monitored” grazing study in river red gum and cypress parks and reserves (those declared 

under the National Park Estate (Riverina Red Gum Reservations) Act 2010 and the National 

Park Estate (South-western Cypress Reservations) Act 2010). It is yet to be seen what, if 

any, meaningful results will be obtained from these “studies”, though it is likely they are just a 

pretence to go on grazing. 

The National Party (Adrian Piccoli, Deniliquin Pastoral Times, 3 March 2015) complain that 

they have been unsuccessful in their attempts to get their Liberal colleagues to delist 

National Parks, noting ‗‗What we can change, however, is what we can do in National Parks 

— thinning trials, firewood collection and grazing for example. We need to be taking 

economic advantage of our forest areas.‘‘ 

As identified in this review, livestock grazing is known to have significant environmental 

impacts and is thus not an appropriate use for conservation reserves. Another concern is the 

ongoing failure of responsible authorities to implement even the most basic requirements to 

manage grazing on public land. Grazing is an activity that is routinely carried out on large 

areas of State Forests in NSW, which is supposed to be managed in CRA regions by 

requirements of the Integrated Forestry Operation Approvals (IFOAs) and associated 

licences.  

Grazing on State forests in north-east NSW has supposedly been regulated in accordance 

with Forest Agreements since 1999. Both the Forestry Corporation‟s Environmental Impact 

Statements and the State‟s Comprehensive Regional Assessments identified gazing as 

having significant environmental impacts. The intent of the IFOA was to not allow any 

expansion of grazing, to exclude grazing from “informal reserves” and “exclusion zones”, and 

for the Forestry Corporation to prepare grazing management plans within 2 years.  

A 2009 audit by NEFA found that, amongst numerous other problems, that the Forestry 

Corporation were allowing grazing in areas where it was not approved, not excluding 

“informal reserves”, “exclusion zones” or mapped Endangered Ecological Communities, and 

still had no Grazing Management Plan. It was not until 2013 that a Grazing Management 

Plan was prepared for the Upper North East region, though it fails to consider relevant 

research (even the Forestry Corporation‟s own), doesn‟t comply with the statutory 

requirements, and proposes to consider impacts through some unspecified future 

monitoring. The Environment Protection Authority approved the plan, and is now proposing 

removing all constraints on grazing. There appears to have been no meaningful attempt to 

identify or redress the impacts of grazing on public forests over the past 16 years. 

Approximately 110,748 ha of State forests in north-east NSW are under annually renewable 

forest permits issued by the Forestry Corporation. An additional 122,438 ha is held and 

grazed as lease-hold tenure under the Crown Lands Act, 1989 administered by the Forestry 

Corporation. As noted by the Forestry Corporation (2012, 2013) ―The Corporation also 

issues short-term Forest Permits where grazing is not expected to continue for more than 

about six months and where the boundaries of the area to be grazed are secure‖. 
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The 1999 Forest Agreement for the Upper North East Region requires that grazing “must be 

excluded” from Forest Management Zone 2, which is counted as “informal reserves” and 

part of the Comprehensive, Adequate and Representative Reserve System. Grazing is a 

prohibited activity in FMZ 1 and 2. 

The Integrated Forestry Operations Approval (IFOA 33 (1)), along with the terms of the 

Threatened Species Licence (TSL) and Fisheries Licence, require Forests NSW to prepare 

grazing management plans with specified strategies to control any adverse impacts on the 

environment.  In Accordance with the IFOA a model plan was due to be submitted to DUAP 

by 30 June 2000 (33 (4)), with grazing management plans covering the whole of each region 

within 6 months of the model plan being approved (33 (5)).  The IFOA states: 

33. Grazing management plans 

(1) SFNSW must prepare a plan (―grazing management plan‖) (or plans) that 

specifies (or specify) strategies to be adopted in relation to controlling any adverse 

impacts on the environment of grazing animals in the Upper North East Region. 

The Threatened Species Licence (TSL) defines ―Specified forestry activities‖ to include 

―grazing activities‖, stating ―All specified forestry activities are prohibited in exclusion zones‖, 

specifically prohibiting them in “High Conservation Value Old Growth Forest”, “Rainforest”,  

“Rare Non-Commercial Forest Types”, “Stream protection zones”, “wetlands”, “Heath and 

Scrub”, “Rocky Outcrops and Cliffs”, “Ridge and Headwater Habitat”, and exclusion zones 

established for Pouched Frog, Green and Golden Bell Frog , Giant Barred Frog, Fleay‟s 

Frog, Stuttering Frog, Philoria spp., White-crowned Snake, Pale-headed Snake, Albert‟s 

Lyrebird, Marbled Frogmouth, Owls, Rufous Scrub-bird, Brush-tailed Phascogale, Hastings 

River Mouse , Koala high use areas , Spotted-tailed Quoll, Squirrel Glider, Yellow-bellied 

Glider dens, Wombat, Golden-tipped Bat, flying-fox camps, Bat Roost Protection, and 

numerous Threatened Flora. NEFA is not aware of any occasion on which the Forestry 

Corporation has actually excluded grazing from these supposed exclusion zones. 

TSL condition 5.15 requires that  
a) The areal extent of grazing authorities issued by SFNSW must not be extended 

except where they fulfil SFNSW responsibilities under the Rural Fires Act 1997. 

b) Grazing Management Plans for all SFNSW estate subject to domestic grazing 

must be prepared by the first five yearly review of the Integrated Forestry Operations 

Approval. Grazing Management Plans must consider the habitat requirements of 

threatened species and include management actions to protect threatened species 

and their habitats. SFNSW should consult with NPWS during the preparation of these 

Plans.  

TSL condition 5.9 requires that ―Grazing and associated burning should be excluded from 

wetlands‖. The Fisheries Licence condition 6.1c requires that: 

The areal extent of grazing authorities issued by SFNSW must not be extended in 

any compartment where there is no physical barrier to prevent cattle from entering 

exclusion zones and buffer zones implemented under the conditions of this licence,  

The Forestry Corporation (2013) also identify that: 
The Australian Forestry Standard AS4708:2008 and Environmental Management 

System standard ISO 14001 require that any damage agents (such as grazing 
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livestock) are assessed and controlled and that the organisation‘s significant 

environmental aspects are taken into account. 

NEFA has not seen any evidence of the Forestry Corporation excluding grazing from 

informal reserves (FMZ2) or exclusion zones.  For example, when inspecting a logging 

operation in Yabbra State Forest in 2009 NEFA (Pugh 2009) found that cattle grazing was 

occurring despite there being no grazing permit nor any attempt to exclude grazing from 

streams, wetlands, rainforest, ridge and headwater habitat, mapped Endangered Ecological 

Communities (EECs), a Brush-tailed Phascogale exclusion zone, or any FMZ2 areas. In 

response to NEFA‟s complaint DECCW (19 May 2010) stated ―Forests NSW have stated 

that the compartments are not covered by an Occupational Permit and have requested the 

owner of the cattle to immediately remove them from the area‖, also noting ―Forests NSW 

are currently developing a model grazing plan in accordance with the requirements of the 

UNE region IFOA‖.  

A similar undertaking to remove the stock was given to adjacent landowner by the Forestry 

Corporation on 9 March 2010. Yet a site inspection on 23 July 2010 with the Forestry 

Corporation‟s CEO, Nick Roberts, demonstrated there were still numerous cattle in the area 

and that no attempt had yet been made to remove them, though they were removed soon 

after this inspection. Reputedly the stock were being agisted on an adjacent Forestry 

Corporation plantation and no attempt had been made to repair or restore the decrepit and 

missing fence separating them from the native forest.  

It wasn‟t until 2012 that the Forestry Corporation began to prepare grazing plans, preparing 

one for the Central Region in 2012 and one for the North East Region in 2013.  It is 

astounding that neither the EPA nor the Forestry Corporation had made any attempt to 

comply with these requirements until forced to by NEFA.   

Even then the Grazing Plans are basically commitments to undertake some unidentified form 

of monitoring activities at some unspecified future time to assess what the impacts are and 

whether they will do anything about them. After over 100 years of indiscriminate grazing, and 

in light of the abundant evidence of significant impacts, it should not be acceptable to ignore 

the evidence and continue indiscriminate grazing, without even providing required protection 

for streams, wetlands, riparian habitat or threatened plants, animals and ecological 

communities. The plans do not even comply with the few statutory obligations identified 

above. It is equally astounding that the EPA has approved such meaningless and ineffectual 

plans.  

The Forestry Corporation (2013) state: 

In the management of grazing on State forests, Forestry Corporation of NSW 

objectives are to: 

1. facilitate grazing of domestic stock on State forests as a commercial 

activity; 

2. maintain the health of forest ecosystems and maintain ecological 

processes; 

3. mitigate the impacts of grazing on threatened species, endangered 

ecological communities and endangered populations; and 

4. ensure that grazing activities do not compromise the capacity to satisfy 

other public uses. 
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The Forestry Corporation (2013) consider the impacts to be relatively low due to the low 
averaged carrying capacity: 

The carrying capacity of these lease/permit areas are generally low, at an estimated 

1 beast for every 20 hectares, with the land area utilised for 6 months of each year. 

This low carrying capacity is generally a result of areas being unavailable for grazing 

due to topography, higher densities of trees and mesic shrub understorey, which 

reduces forage, seasonal conditions and market forces. 

There is no attempt to consider or review the extensive impacts of grazing on the region‟s 

biota as identified through their own EIS studies (i.e. Austeco 1992), or in the published 

literature, such as by Gentle and Duggin (1997), Environment Australia (1999), Henderson 

and Keith (2002), Tasker and Dickman (2004), Bickel and Tasker (2004), York and 

Tarnawski (2004), and Tasker and Bradstock (2006).  As identified in this review the impacts 

are not minimal and need to be identified and addressed. 

The Forestry Corporation‟s response to most potential impacts is a do nothing approach, 

stating ―If monitoring reveals a significant impact” then they will take action. There is of 

course no monitoring regime proposed or any commitment to do any monitoring. The 

Forestry Corporation have been operating under the pretence of adaptive management for 

the past decade, whereby the impacts of activities are supposedly monitored and the results 

of the monitoring used to modify the activity to reduce impacts.  NEFA is not aware of a 

single instance of this being done. It is a sham used to facilitate business as usual. 

Lantana is a weed of national significance and is a major problem throughout large tracts of 

north-east NSWs public forests. Despite the fact that lantana is spread by grazing (and 

logging) the Forestry Corporation (2013) are in denial that there is any problem, stating 

“Studies indicate that exotic species form a minor component of the flora over most of the 

Region, despite the long history of grazing‖. Grazing permits require the control of noxious 

weeds, lantana is a Class4 noxious weed in the region, though if the Forestry Corporation do 

not even recognise lantana as a problem they are unlikely they enforce its control.  

The Forestry Corporation (2013) recognise that ―There are number of requirements within 

the TSL to exclude Specified Forestry Activities from Exclusions Zones, as defined by the 

TSL. Where these areas can be excluded through careful planning of permit boundaries, this 

approach should be adopted. In some instances, this will be impractical. Where this occurs, 

the grazing interface with exclusion zone boundaries is to be minimised‖. The Forestry 

Corporation notes that “IFOA exclusion zones will be excised from grazing permits, where 

practicable‖ though there is no intent to construct fences to actually exclude stock from 

“informal reserves” and other IFOA exclusion zones as legally required. It is astounding that 

16 years after the 1999 Forest Agreements required that that grazing “must be excluded” 

from “informal reserves” and “exclusion zones” that the Forestry Corporation are still only 

proposing to do something about this sometime in the future.  

Endangered Ecological Communities (EECs) are not covered by the IFOAs and their 

harming or picking is an offence under the National Parks and Wildlife Act.  The Forestry 

Corporation (2013) recognise ―It is a legal requirement to exclude EECs from grazing‖, 

noting ―so planning processes must firstly trigger the need for a review of EECs and 

secondly ensure that EECs are delineated and excluded from grazing‖. Specifying that “in 

order to mitigate impacts on ECCs, planning is to: 
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1. identify those EECs that are most likely to be at risk from grazing activities; 

2. identify, from a desktop review of EEC information, whether or not those EECs are 

likely to occur in the grazing permit area; 

3. ensure that identified EECs are excluded from grazing permits; and 

4. develop appropriate grazing permit conditions that will mitigate the impacts of 

grazing on EECs (and other significant environmental features) regardless of where 

they occur. 

So, despite recognising that they are illegally allowing the grazing of EECs the Forestry 

Corporation‟s response is to go on grazing EECs until they are identified sometime in the 

future and to eventually exclude them from the permit areas, with no apparent intent to 

actually exclude cattle from them.. 

The Forestry Corporation (2013) commit to undertaking ―A desktop review of the site-specific 

features, including the aspects and impacts of each existing and any new applications for 

forest permits for grazing will be carried out to identify special features that require 

management‖.  

While the identification of features that the IFOA legally requires to be protected in a desktop 

review sometime in the future is to be applauded as a first step, the fact that this is not even 

identified as required until 16 years after the 1999 Forest Agreement for the Upper North 

East Region was signed is reprehensible. Judging from the lack of a timeframe, or any 

progress so far, it is unlikely that anything will be done on this in the foreseeable future. 

The TSL prohibition on extending the “areal extent of grazing authorities issued by SFNSW‖, 

except where they fulfil SFNSW responsibilities under the Rural Fires Act 1997‖, and the 

Fisheries Licence requirement to construct a ―physical barrier to prevent cattle from entering 

exclusion zones and buffer zones‖ have been totally ignored under the Forestry 

Corporation‟s (2013, Sec 4.4) discussion on issuing new grazing permits.  

The Forestry Corporation‟s indicative “Conditions of Forest Permits for grazing” relate to 

controlling noxious plants and animals, maintaining pasture and ground cover. There is 

nothing in the permit that requires the identification of threatened flora, fauna, or ecological 

communities.  Similarly there are no requirements to exclude stock from “informal reserves”, 

“exclusion zones” or EECs. 

The Forestry Corporation‟s extremely delayed and inadequate response to the threat of 

grazing displays a contempt for their statutory obligations to take specified actions to limit the 

impacts of grazing. What is equally worrying is that the supposed regulator, the Environment 

Protection Authority, have done nothing to enforce compliance with the IFOA and TSL‟s 

grazing requirements, and have now approved non-compliant plans.  

It is clear that regulation of grazing on public lands to minimise environmental impacts has 

failed. The EPA (2014) are now irresponsibly proposing removing grazing from the ambit of 

the IFOA so than there will not even be a pretence of regulation. 
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