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Dr Sabine Nooten, 

Professor James Cook 

and Associate Professor 

Sally Power from the 

Hawkesbury Institute for 

the Environment, Western 

Sydney University, reveal 

the findings from a two-

year study which aimed 

to audit biodiversity and 

carbon stocks at 15 

Sydney golf courses.

I
n 2013, the Greater Sydney Local Land Servic-

es (GSLLS, formerly the Hawkesbury Nepean 

Catchment Management Authority) launched 

a joint research project with Western Sydney Uni-

versity (WSU) with the aim of auditing biodiversity 

and carbon in Sydney’s golf courses. This research 

project, titled ‘ABC-Golf: Accounting for Biodiversity 

and Carbon in Sydney’s golf courses’ was part of 

the wider Teeing-off Carbon Connections program, 

which has sought to improve conditions for native 

vegetation and habitat for wildlife on golf courses 

and council reserves in the Greater Sydney area.

Funded by the GSLLS, the two year project 

kicked off in September 2013 with three specific 

aims:
l  To audit biodiversity and carbon stocks in a 

range of golf courses in the greater Sydney 

area;
l  To relate biodiversity and carbon stocks to 

course characteristics and habitat types; and
l  To develop a spreadsheet-based toolbox for 

course managers to estimate their carbon 

stocks.

Fifteen golf courses across the Sydney 

participated in this study. These included relatively 

young (42 years) and older (111 years) courses 

and varied between 35 and 92 hectares in size. 

Geographically, the courses ranged east-west from 

the coast up to the Blue Mountains (5m-947m 

elevation), and north-south from Garigal National 

Park to the Cumberland Plain. Those courses and 

superintendents who participated in the study were:
l  Camden GC (Shane Herring)
l  Leura Golf Club (Matt Robinson)
l  Liverpool GC (Mark Schroder)
l  Long Reef GC (Peter Donkers)
l  Monash GC (Paul Gumbleton)
l  Muirfield GC (Peter Watts)
l  NSW GC (Gary Dempsey)
l Penrith GC (Joshua Lockett)
l  Roseville GC (Mark O’Sullivan)

l  Ryde-Parramatta GC (Shaun Probert)
l  Springwood CC (Nathan Ball)
l  St Michael’s GC (Russell Fletcher)
l  The Lakes GC (Anthony Mills)
l  Wentworth Falls CC (Dean Pujic)
l  Woodville Golf Club (Chris Rae)

SURVEYS
The biodiversity surveys focused on three main 

groups of organisms – plants, birds and ants. 

These all perform important ecological roles in the 

environment and are commonly used as indicators 

of wider biodiversity patterns. 

Plants shape habitats and provide living space 

for terrestrial animals, ranging from tiny insects 

to large mammals. Birds are the best-established 

vertebrate indicator group and are of considerable 

public interest and ecological importance. Ants, often 

used as indicators of wider invertebrate biodiversity, 

were selected as our representative insects. They 

are abundant and vital for the healthy functioning of 

ecosystems; for example, they contribute to nutrient 

distribution and soil aeration in the wider landscape.

Our research team carried out biodiversity 

surveys in different habitat types on each golf 

course, to capture the variety of species associated 

with both playing and non-playing areas. Woody 

areas, such as remnant or restored habitats, 

boundary and between-fairway vegetation and also 

grassy areas – fairways and areas surrounding 

water features – were included. 

For each habitat type, we selected four 

locations per course to record plant species in large 

rectangular plots (10m x 40m). We also collected 

ants near to these plant survey areas by using 

minced meat baits placed on the ground in small 

containers for a few hours in the morning. Finally, 

birds were surveyed at 16 randomly chosen points 

across the entire course. The surveyor counted all 

visible bird species for five minutes at each of these 

points, in the early morning. Bird surveys were 

carried out twice on each golf course, first in late 

spring and then again in late summer.

The above- and below-ground carbon stocks 

were also assessed in these same habitat types. 

Above-ground carbon was assessed based on the 

standing plant material, including trees, shrubs and 

low stature vegetation, while below-ground carbon 

equated to the stocks in soils. 

Our researchers measured tree diameter of 

every individual tree in the same rectangular plots 

used for the biodiversity survey. Meanwhile, the 

diameter and height of shrubs and low vegetation, 

such as grass and forbs, were measured in smaller 

2m x 2m square plots. Finally, we extracted soil 

cores (up to 30cm deep) from the same habitat 

types in playing and non-playing areas as described 

above. 

BIODIVERSITY ON GOLF COURSES
Vegetation on golf courses can vary greatly – 

from planted and highly managed areas to those 

with more natural vegetation or even native bush 

remnants. These vegetated non-playing areas can 

provide valuable refuges for local and/or threatened 

plant communities, which, in turn, can offer valuable 

habitats for a variety of animal wildlife. 

Our project identified a total of 438 plant species 

across the 15 golf courses surveyed, averaging 

62 species and ranging from 28 to 92 species 

on an individual course. Overall, the golf courses 

surveyed had more native (62 per cent) than exotic 

(38 per cent) plant species, with native plant species 

representing between 46-84 per cent of the species 

at individual courses. 

Areas of remnant vegetation were associated 

with the greatest number, and proportion, of native 

plant species (Figure 1, below), indicating that 

inclusion of remnant and/or restored habitat within 

golf courses can provide reservoirs of native plant 

biodiversity, which are particularly valuable in urban 

settings. Managing non-playing areas for native 

plants not only increases local biodiversity but 

also has aesthetic value, with flowering species 

enhancing the landscape throughout the year.

 

Birds are often prominent on golf courses. The 

open, park-like fairways and the woody patches 

of boundary vegetation and remnant bush provide 

valuable habitats for many different species. These, 

as well as water features such as ponds and 

lakes, can also provide refuges for species that 

are increasingly pushed out of expanding urban 

areas in the surrounding land matrix. In this study, 

we counted 8660 individual birds, belonging to 97 

species, across the 15 golf courses. The number of 

species on individual courses ranged from 24 to 52, 

averaging 34 species. 

Many birds have very specific habitat 

requirements, so that a large diversity of habitat 

types (woodland, grassland, water etc.) tends to 

promote high bird species diversity overall. Some 

birds are habitat specialists and therefore found 

in only one particular type. For example, remnant 

native vegetation harboured 15 per cent of species 

– predominately woodland birds – and water 

features harboured 10 per cent of the bird species – 

predominately waterbirds. 

Habitats that can support a high diversity of 

birds will also support many other smaller organisms 

that are much harder to see. In this way, birds can 

act as valuable indicators of wider, course level 

biodiversity. Birds are also particularly colourful and 

popular animals, and many golfers are familiar with, 

and appreciate, a range of bird species.

Several golf courses harboured notable 

bird species. The Australian reed-warbler, which 

requires reed beds for nesting/foraging, is typically 

associated with well-managed water features. Other 

waterbirds recorded included several species of 

cormorant, the Australasian grebe, the white-faced 

heron, and many ducks, such as the chestnut teal 

and hardhead. 

Larger bird species with sizable home ranges, 

such as the brown goshawk, the black-shouldered 

kite, the yellow-tailed black-cockatoo and the 

superb lyrebird were also observed on several golf 

courses. While all of these species almost certainly 

also require larger areas of bush outside of the golf 

courses, it is encouraging to see them using the 

non-playing areas as feeding grounds. The satin 

bowerbird was also seen at several courses and is 

a bird that prefers wooded environments. The large 
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The Lakes Golf Club (pictured top) 
was one of 15 golf courses across 

the Sydney region to participate 
in the ‘ABC-Golf: Accounting for 

Biodiversity and Carbon in Sydney’s 
golf courses’ research project

Dr Sabine Nooten presents findings 
from the project at the Teeing-off 
Carbon Connections program launch 
at Cromer Golf Club in June

Far left: Figure 1. Average number 
of plant species per habitat for all 
golf courses surveyed. Error bars 
represent one standard error of the 
mean

Below: An example of remnant 
habitat on a golf course. Research 
clearly showed that areas of 
remnant vegetation were associated 
with the greatest number, and 
proportion, of native plant species
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patches of remnant bushland on some courses 

provide attractive habitat for this and potentially 

many other woodland bird species. 

This study recorded other notable species, 

which are not commonly observed on golf courses, 

including the long-toed stint, the Nankeen night 

heron, the spotted pardalote and the royal spoonbill. 

Golf courses also offer a variety of habitats for 

ants, which are valuable ecosystem engineers. 

Various ant species scavenge for dead insects, eat 

insect pests, pollinate plants and aerate the soil. 

Across the 15 golf courses, we collected a total of 

12,235 individual ants, belonging to 68 different 

species, with an average of 18 and a range of 12 to 

22 species per golf course. 

More ant species were found in remnant areas 

than in other habitats (Figure 2, below). Ant diversity 

is favoured by architecturally complex landscapes 

with trees, shrubs and herbs that provide them 

with a wide variety of microhabitats for feeding and 

nesting. Some species live in the leaf litter, while 

others nest on the trees themselves.

Three main groups of ants were dominant at the 15 

golf courses surveyed, with meat ants (Iridomyrmex 

species) the most abundant group. This is not 

surprising as meat ants are the most frequently 

encountered group of ants in Australia. In fact, they 

can occur in such large numbers that they out-

compete all other ants in the area. 

The second most common group was the green-

headed ant (Rhytidoponera metallica). These large, 

green metallic ants are common in urban parks and 

gardens. They prefer open habitats and are usually 

seen on the ground or on low vegetation. On the 

fairways, we found tiny ants from the genus Pheidole 

to be the most common. These small yellow-brown 

ants nest and forage in the turf, enhancing topsoil 

condition and facilitating nutrient cycling by creating 

tunnels, mixing plant and animal litter and reducing 

soil compaction. 

Ants interact strongly with other invertebrates 

and plants in a number of ways, including scavenging 

and preying on other insects and feeding on sugary 

plant secretions. Maintaining a healthy and diverse 

ant community may help to improve turf conditions, 

reducing outbreaks of insect pests and the need for 

pesticide use.

CARBON STOCKS ON GOLF COURSES
The above-ground carbon stock (i.e. carbon stored 

in all plants) per course ranged from six to 93 tonnes 

and averaged 60 tonnes per hectare. The carbon 

stored in a plant varies greatly between different 

plant growth forms. 

Low vegetation, such as grass and forbs, 

typically accounts for only six per cent of the total 

plant carbon on a course, ranging from one per cent 

on inland courses to 30 per cent on coastal courses. 

Shrubs accounted for less than one per cent of 

the total, while trees contributed the overwhelming 

majority of plant carbon, accounting for up to 92 per 

cent of above-ground carbon stocks. 

Values for trees ranged from 57 per cent on 

coastal courses to 98 per cent on inland courses and 

these differences are driven mainly by the number 

and size of trees, and the types of native remnant 

vegetation, on the course.  Carbon stocks were 

higher in woody habitat types, including remnant, 

between-fairway and boundary vegetation (Figure 3, 

below). The data show that courses with many large 

trees can store a valuable amount of carbon. 

Below-ground carbon (that which is stored in 

soils) per golf course ranged from 40-108 tonnes per 

hectare with an average of 72 tonnes per hectare. 

Carbon stocks in soils varied greatly, depending on 

the soil types. Courses located on soils with higher 

clay content had consistently higher amounts of 

carbon. 

Clay particles in soil can directly influence the 

carbon storage capacity, as clay consists of charged 

molecules providing large surface areas for binding 

organic carbon. 

The different habitat types within a course 

generally had similar carbon values, except for 

greens. Since these are artificially constructed from 

sand, they had only about 10 per cent of the carbon 

associated with other habitats within the course 

(Figure 3, below).

 

 

ENHANCING BIODIVERSITY  
AND CARBON VALUE
The study developed an Excel spreadsheet-based 

toolbox for managers of golf courses in the greater 

Sydney area to estimate carbon stocks on their 

golf courses. The toolbox also includes a set of 

recommendations suggesting ways of increasing 

levels of biodiversity and carbon stocks on courses. 

Our survey showed that remnant habitats 

can provide significant reservoirs of both plant 

diversity and above-ground carbon stocks. They 

also profoundly enhance the native plant species 

pool and are beneficial for invertebrate diversity. 

Water features, such as lakes and ponds and their 

surrounding vegetation, can also greatly contribute 

to overall site biodiversity. 

Retention of low to medium stature vegetation 

– and especially having areas of different vegetation 

height – provides structural complexity, which 

creates niche space to support a wider range of 

species, thus contributing to overall plant and 

animal diversity.

So how can a golf club improve the biodiversity 

and carbon value of their golf course? Here are a 

few suggestions;
l  Restore degraded habitats (e.g. boundaries) to 

align with local native/remnant vegetation;
l  Increase the size of wooded areas;

CONTINUED ON PAGE 54

The project examined relatively 
young (42 years) and older (111 
years) golf courses which varied 

between 35 and 92 hectares in size. 
Pictured is Ryde Parramatta

Below right: Figure 2. Average 
number of ant species collected 

from five habitat types. Error bars 
represent one standard error of the 

mean

Several golf courses harboured 
notable bird species including the 

white-faced heron (bottom), and 
many ducks, such as the chestnut 

teal (below) and hardhead
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The study also recorded other 
notable species, which are not 
commonly observed on golf courses, 
including the royal spoonbill

Far left: Figure 3: Average size of 
above- and below-ground carbon 
stocks (tonnes per hectare) in 
plants: trees, shrubs and low stature 
vegetation combined, from five 
habitat types. Error bars represent 
one standard error of the mean
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Australian Distributors of Spectrum Monitoring Equipment 

TDR300 Soil Moisture Meter 

 
• Eliminate the guesswork 
• Accurately measures & logs soil 
  moisture 
• Add a GPS & software for colour maps & graphs

Trusted Specialists:
• Certified Irrigation Designers
• Certified Irrigation Auditors
• Certified Irrigation Agronomists
• Australia-wide coverage

Parkland Australia Pty Ltd, 24/1015 Nudgee Rd, Banyo, QLD 4014    Ph: 07 32673522   info@parklandaustralia.com.au    www.parklandaustralia.com.au

Pesticide drift is increasingly 
important to commercial 
applicators.  Now you can monitor 
wind speed and direction and 
data log weather conditions 
with the ultrasonic WatchDog® 
Sprayer Station.  Accurate data 
helps pesticide applicators make 
important decisions regarding 
weather conditions that affect 
safety, drift, and proper pesticide 
application.  User controlled 
data logging of weather 
conditions provides 
evidence of suitable 
conditions for pesticide 
application.

Sprayer Station
Reduce pesticide drift complaints...
and monitor your current conditions
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n addition to providing recreation for thousands 

of Australians, well-designed and managed golf 

courses also play a very important role in pro-

tecting local flora and fauna. Golf courses are large 

expanses of green, open space that support a range 

of different habitats such as woodlands, grasslands, 

heathlands, scrub, wetlands and water features in 

rough and out-of-play areas. 

Significantly, almost 40 per cent of golf courses 

surveyed in the Sydney metropolitan region contain 

endangered or threatened species or ecological 

communities within their out-of-play areas. 

Ecological communities are important because of 

their unique assemblage of plants and animals, 

distinctive landscape values, vital habitat qualities 

and for the ecosystem services they provide.

Clearing of native vegetation, inappropriate fire 

regimes, weed invasion, climate change, water 

diversion, pollution and urban development has 

caused many ecological communities in Sydney to 

decline to the point of extinction. 

CHAMPIONING THE ENVIRONMENT
Recognising that Sydney’s golf course managers 

need support to develop awareness about these 

special plant and animal communities and to 

adapt current management practices to conserve 

and enhance urban bushland, Greater Sydney 

Local Land Services (GSLLS) has over the past 

three-years been running the Teeing-off Carbon 

Connections project. Funded by an Australian 

Government Biodiversity Fund grant, the Teeing-

off project has helped to rehabilitate ecologically 

significant habitats on 10 golf courses and in six 

public reserves. 

Muirfield Golf Club in the northern districts of 

Sydney was among those golf courses involved in 

the project and is a prime example of how open 

green spaces in urban areas provide important 

‘islands of refuge’ to enable endangered ecological 

communities to survive. 

The course, located in North Rocks, features a 

remnant community of Sydney Turpentine Ironbark 

Forest (STIF) growing on low-lying land along Rifle 

Range Creek. Historical photos of the area show 

it was once covered in STIF, with land clearing 

leaving less than one per cent of the original range 

intact. STIF is now classified as an Endangered 

Ecological Community (EEC) in NSW under the 

Threatened Species Conservation Act 1995 and as a 

Critically Endangered Ecological Community under 

the Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999. 

Muirfield course superintendent and long-

standing AGCSA member Peter Watts has been 

championing actions to manage degraded rough 

and out-of-play areas for biodiversity conservation 

on the course for the last eight years. The area 

targeted for restoration was a former tip site that had 

been degraded by discarded construction material 

and had become infested with weeds (photo left). 

Initially Watts and his crew decided to cover 

the area with good quality mulch to improve the 

soil and remove the weeds which allowed the EEC 

to regenerate. In 2012, the club was successful in 

receiving a three-year Teeing-off Carbon Connections 

project grant of $82,000 to further improve the 

condition and connectivity of this 1.38 hectare 

remnant of STIF. The club matched the funding by 

providing labour as an in-kind contribution.

According to GSLLS’s Teeing-off programme 

manager Nicola Dixon, the grant enabled the club to 

carry out substantial weed control, re-vegetation and 

creek water quality improvement works that it would 

never have been able to fund from memberships 

alone. The grant also stimulated the interest of club 

members and staff in the project with a number of 

Watts’ staff now being able to identify individual 

plant species. The funding also further enhanced 

the efforts of Bushcare activities undertaken by 

volunteers and the club has begun to engage the 

local community in on-course biodiversity through 

information nights. 

In addition to funding on-ground works, a series 

of technical workshops on managing rough and out-

of-play areas to improve biodiversity while reducing 

maintenance requirements were delivered as part of 

the Teeing-off programme. The workshops aimed 

to build the knowledge, skills and capacity of golf 

course staff and volunteers. 

Watts attended three of the training workshops 

and believes they were a very good way to get 

new tips and to reinforce the practices that they 

were already doing to improve biodiversity on the 

course. “There is no recipe book for this type of 

work so the training gave us the confidence that 

we were heading in the right direction,” says Watts. 

“The workshops and the success we’ve had on the 

course have been a tremendous motivator.”

There are a number of benefits that have 

resulted from actively protecting and restoring the 

environment at Muirfield including reductions in 

course maintenance costs, saving of staff time and 

beautification of the course. For example, the rock 

runs installed along natural drainage lines slow 

down the flow of water through the course and 

reduce soil erosion. 

“The rocks are starting to grow moss and provide 

habitat for small reptiles, such as lizards, and other 

animals,” says Watts. “The key benefit is that this 

work helps to maintain a healthy environment. It’s 

a no-brainer to help the environment as without a 

healthy environment there is no golf course.”

MANAGING EECS 
Budgets for restoration of EECs are often limited so 

course superintendents are always looking for ways 

to be cost effective. Watts believes his colleagues 

need to have a long-term vision in place and be 

patient yet persistent. 

Volunteer bushcare programmes should also be 

an integral part of long-term planning. Muirfield has 

been running a volunteer programme for the past 12 

years with a core group of 25 volunteers assisting 

with weeding and re-vegetation activities.

CRITICAL ROLE
It is clear that the design and maintenance of a golf 

course plays a critical role in determining species 

diversity and richness and with dedicated managers 

such as Watts vulnerable and endangered species 

on Sydney’s golf courses are in safe hands. 

Golf clubs and all land managers have a critical 

role to play in the survival of Australia’s unique 

biodiversity. Adequate protection is essential to 

ensure endangered ecological communities persist 

for the benefit of future generations. 

Here are some simple steps superintendents 

and clubs can follow to conserve an EEC on their 

course, if they are fortunate enough to have one:
l  Ask the local council whether the course is 

mapped as containing an EEC.
l  Develop a basic biodiversity management plan 

by surveying what flora and fauna is found 

on the course (an ecological consultant can 

assist or you might have the skillset within 

the club membership). If endangered species 

or communities are present, the club may 

be eligible for specialised grant funding, but 

funding bodies often require a management 

plan to guide the works.
l  Form a grants committee to apply for grant 

funding to carry out on-ground works. In the 

case of Sydney clubs, GSLLS can provide a list 

of available grants.
l  Establish a volunteer bushcare group by putting 

out a call to your club membership.
l  When undertaking any course redesign or 

hole re-locations, design habitat areas into the 

course.
l  Use signs and fences to let players know that 

the habitat containing EEC is a special and 

sensitive place. 

For more information about the Teeing-

off Carbon Connections project and managing 

endangered ecological communities within a golf 

course setting, please contact Greater Sydney Local 

Land Services on (02) 9842 8700.

Muirfield Golf Club was 

one of 10 golf courses to 

receive funding as part 

of the Teeing-off Carbon 

Connections project to 

assist in the management 

of an endangered 

ecological community on 

the course.

The view towards Rifle Range Creek 
before clearing and construction of 

the rock run

Volunteers have played an integral 
part of biodiversity enhancement 
work at Muirfield Golf Club  

View towards 14th tee after 
clearing, rock run establishment and 
regeneration planting

Islands of
refuge

Islands of
refuge

The view towards Rifle Range 
Creek after clearing, completion 

of aquatic connectivity and 
regenerative plantings at Muirfield 

Golf Club
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CROMER HOSTS TEEING-OFF CARBON CONNECTIONS LAUNCH

A
round 50 golf club and local council representatives attended 

the launch of the Teeing-off Carbon Connections project held 

at Cromer Golf Club in Sydney in June. The launch showcased 

and celebrated the achievements across the various sites that were 

involved in the project, which received $1.8 million in 

government funding. 

Among those to make short presentations on 

works funded at their golf clubs under the project were 

AGCSA superintendent members Leon Hennessey 

(Cromer GC), Mark O’Sullivan (Roseville GC), Steve 

Kazurinksy (Cabramatta GC) and Justin Bradbury 

(Bonnie Doon GC). Also attending the day were 

fellow superintendents Mark Schroder (Liverpool GC), 

Shaun Probert (Ryde-Parramatta GC), Peter Watts 

(Muirfield GC), Peter Donkers (Long Reef GC) as well 

as Chris Blagg from Maxwell & Kemp.

The launch also included the findings from the 

UWS’s Accounting for Biodiversity and Carbon on Golf Courses 

research project (see main article above for key results). Like the 

AGCSA’s three-year biodiversity project in conjunction with the 

University of Melbourne that finished up last year, the UWS project 

is the first of its kind in the Sydney region and provides the golfing 

industry with a better understanding of the biodiversity and carbon 

store value of different golf course habitats. 

In addition to the project findings, the Teeing-off Carbon 

Connections project extension resource (pictured) was also released 

at the launch. Attendees were given a copy of the DVD resource along 

with a copy of the Understory Plants for Sydney Golf Courses book. 

The DVD contains a range of materials that can 

assist golf clubs and course maintenance crews, 

including information on grant writing skills and how to 

apply for environmental grants, as well as a series of 

best practice guidelines for managing and identifying 

native vegetation and weeds, managing fauna, 

managing water quality and managing volunteers. 

The resource also contains a case study of the 

environmental works undertaken at Muirfield Golf Club 

which is presented on the previous pages (52-53).

The DVD also includes a very handy ‘toolbox 

manual’ which enables a club to generate estimates 

of carbon stocks on their course by considering 

soil and tree carbon across different habitat sites. It also identifies 

factors associated with higher levels of biodiversity and provides 

recommendations for improving the biodiversity value of golf courses.  

All clubs in the GSLLS area of operation have been sent a copy of 

the Teeing-off project extension resource. If you have not received this, 

superintendents are urged to follow up with their general managers or 

administration officers. 

l  Use a variety of native trees for planting in 

managed wooded areas;
l  Increase the number and/or size of ponds, lakes 

and water features; and
l  Increase the cutting height and reduce mowing 

frequencies in non-playing areas to provide 

plant structural diversity

GREEN OASES
In an era of increasingly intensive development 

and land management, golf courses can and do 

provide important green islands amongst the urban 

sprawl. Their non-playing areas can include valuable 

blocks of native vegetation that harbour local plants 

and animals, while their full set of playing and 

non-playing areas can be a key part of the wider 

home ranges of larger animals, such as birds and 

mammals. 

A mixture of vegetation types enhances animal 

diversity, including the important little critters like 

ants that contribute so much to ecosystem health. 

Water features with surrounding vegetation can add 

a further set of species, including attractive water 

birds and dragonflies. 

A golf course also represents a substantial store 

of carbon, both below the ground in soil and above 

the ground in standing vegetation. Large trees make 

a very big impact on the overall carbon score of your 

course and are a great resource, providing food 

and shelter for wild animals large and small. So, if 

you want to score better than par for carbon and 

biodiversity, maintaining wooded areas that include 

large trees and a mixture of other plant types is one 

good way to go!

EDITOR’S NOTE
If you would like more information on this project 

email Dr Sabine Nooten s.nooten@uws.edu.au or 

Assoc. Prof. Sally Power s.power@uws.edu.au.

CONTINUED FROM PAGE 51

Large patches of remnant 
bushland on some courses 
provide attractive habitat for 
many bird species including 
honeyeaters and tawny 
frogmouths (below)
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In an era of increasingly intensive development and 
land management, golf courses can and do provide 
important green islands amongst the urban sprawl


