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Executive summary 
Cabbage Tree Bay is recognised by the local and wider community as being of high 
environmental, scenic and recreational value. The site was declared a ‘No Take’ Aquatic 
Reserve in 2002 under the Fisheries Management Act 1994. This prohibits all harvesting of 
fish and marine vegetation in the reserve. The Act provides for the development of 
management plans for aquatic reserves. 

In January 2008 the Minister Assisting the Minister for Climate Change, Environment and 
Water announced an intention to develop a management plan for Cabbage Tree Bay Aquatic 
Reserve. To ensure that the proposed plan properly addresses issues associated with use of the 
reserve, the NSW Department of Environment and Climate Change (DECC) developed and 
undertook a study of the patterns of use and the interaction between users within an area of 
growing user pressure. The results and trends determined by this study are described in this 
report and will assist in the development of a management plan for the reserve. 

The management plan will ensure the continuing protection of species and habitats within the 
reserve while maintaining current user access, minimising user conflict and enhancing 
enjoyment of the diverse marine environment of Cabbage Tree Bay. 

A key issue identified by the study is the intersection of use between boat users and 
swimmers, snorkellers and surfers in some areas of the reserve. A relatively large level of 
prohibited activity was also observed and this is an issue of considerable concern to both 
DECC and the local community. In addition, awareness of the reserve and its regulations was 
found to differ between local users and tourists to the area. These issues may need to be 
addressed in the management plan developed for Cabbage Tree Bay Aquatic Reserve. 

1. Introduction 
Cabbage Tree Bay is a small west-facing embayment with north- and west-facing beaches, 
located adjacent to Manly Ocean Beach on the northern beaches of Sydney. The Cabbage 
Tree Bay Aquatic Reserve includes the whole foreshore of the bay from Manly Life Saving 
Club to the northern end of Fairy Bower Headland (Appendix 1a). It includes all of Cabbage 
Tree Bay and extends to a distance of approximately 100 metres offshore of the mean high 
water mark on the northern and southern headlands. 

The bay’s unique westerly aspect provides a sheltered environment from southerly and 
easterly swells and winds, making it a popular recreational location for SCUBA divers, 
snorkellers, swimmers, surfers, boat users, kayakers and those engaged in general leisure 
activities. The area is enjoyed by a range of users for many reasons including its protected 
waters, foreshore access, clean water, public facilities and the surrounding parkland and 
bushland as well as the diverse marine habitats and species living within the reserve. As a 
result of its diverse attractions and variety of uses, the reserve has become increasingly 
popular with concern that conflict between user groups will occur and/or escalate. In order to 
ensure the protection of the reserve’s ecological values, the development of a management 
plan that regulates some activities was deemed necessary. 

Cabbage Tree Bay is considered by the local and wider community to be of high 
environmental, scenic and recreational value. It is recognised nationally for its environmental 
and cultural significance, enhanced by its listing on the National Estate (Manly Council 
1999). Strong community support for the protection of Cabbage Tree Bay resulted in the 
Minister for Fisheries declaring it an Intertidal Protected Area in 1993 (Manly Council 2000). 
A consultative group was also established in 1995. In response to further conservation-based 
concerns, a study (funded by the Natural Heritage Trust’s Coasts and Clean Seas program and 
Manly Council’s Environment Levy) was undertaken in 1999 to assess environmental impacts 
on the area (Manly Council 2000). At the same time, the NSW Department of Fisheries was 
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working to identify coastal areas of environmental significance for a network of aquatic 
reserves. This exercise found Cabbage Tree Bay to be a strong candidate for inclusion. 

Cabbage Tree Bay was declared a ‘No Take’ Aquatic Reserve on 31 March 2002. This 
declaration has helped to conserve the bay’s natural aquatic habitats, processes and unique 
biodiversity for future enjoyment, understanding and sustainable use. Only passive activities 
are permitted in No Take Aquatic Reserves with visitors able to observe the marine plants and 
animals with care. Fishing by any method, mining, destroying marine life or the collection of 
dead or living organisms, including empty shells, is not permitted. 

The NSW Department of Environment and Climate Change (DECC) is currently responsible 
for the administration and management of NSW aquatic reserves under the Fisheries 
Management Act 1994 and the Fisheries Management (Aquatic Reserves) Regulation 2002. 
Section 197A of the Act empowers the Minister for Climate Change and the Environment to 
make arrangements for the preparation of a management plan for an aquatic reserve. DECC is 
currently developing a management plan for Cabbage Tree Bay Aquatic Reserve to ensure the 
continuing protection of species and habitats within the reserve while maintaining user access 
and enjoyment of its diverse marine environment. 

This research by DECC identifies the various current uses of the reserve. The research aims to 
provide a qualitative and quantitative description of use within the reserve in order to 
demonstrate patterns of use and how users interact within the reserve over the busy summer 
period. The results of this study will be used in the development of a comprehensive 
management plan for the reserve. 

To assist in the development of the management plan, DECC established a Community and 
Stakeholder Working Group with representatives from local government, relevant 
government agencies and user groups and the general community. Relevant user groups 
include diving, boating, swimming and surf life saving. The working group will provide input 
into issues associated with the use of the reserve and assist in the determination of appropriate 
management actions to address these issues. 

2. Methods 
The survey was designed to be a descriptive account of use within the reserve over the busy 
summer period. It should not be considered an impact or comparative study, which would 
require both spatial and temporal controls. Research was carried out over a three-month 
period, commencing on 7 January 2008 and ending on 7 April 2008. No replication to 
describe use over the winter months was attempted. A random, stratified method of research 
was applied. Observational and visitor user surveys were conducted on differing days of the 
week, including weekends, and at various times of the day to obtain a broad spectrum of 
activity within the reserve. 

2.1 Observational survey 
Seven sampling sites were chosen for observational surveying within the reserve (Appendix 
1a). Because it was impractical to take a ‘snapshot’ view of Cabbage Tree Bay at any one 
time, this method allowed for seven smaller observations covering the entire aquatic reserve 
at seven different starting times. The sampling sites were chosen after viewing aerial 
photographs and investigating suitable viewing positions along the foreshore of the bay. 

Site 1 was located at Manly Life Saving Club and extended to the northern headland of 
Cabbage Tree Bay. Site 2 began at the western headland of Cabbage Tree Bay and extended 
along to the rock platform adjacent to Fairy Bower Beach. Site 3 was the largest sampling 
site, starting at the rock platform and extending almost 500 metres to the east along Marine 
Parade. Site 4 included all of Shelly Beach and extended out to Fairy Bower Headland in 



Use of Cabbage Tree Bay Aquatic Reserve 

3 

Cabbage Tree Bay. Site 5 was positioned at the top of Fairy Bower Headland facing west. 
Site 6 was located at the top of the headland facing north-west and Site 7 was located along 
the north-eastern facing side of Fairy Bower Headland. The seven sites ensured coverage of 
the whole of the reserve (Appendix 1a). 

The reserve was divided into a 50-square metre grid (Appendix 1b) allowing the location of 
individual users of the reserve to be charted. Locations were recorded manually on an 
observational data sheet using a code for each grid point. The activity engaged in by each 
individual was also recorded on the data sheet, with a code for each user group. Binoculars 
were used to identify individuals on the outer perimeter of the reserve. 

User groups included: swimmers; snorkellers; surfers; SCUBA divers (recreational or 
commercial); kayakers; boaters (small, medium or large/anchored, cruising or fishing); rock 
platform walkers; sunbathers; walkers; and those undertaking prohibited activities. 

At each sampling site the exact time was noted, as well as the weather conditions and any 
observational notes. Up to three observations of the entire reserve were carried out at random 
times on any one day, weather conditions permitting. A total of 56 observations were taken 
over the three months of sampling. 

Data was entered into a Microsoft Office Access database. It was then collated and put into a 
Geographical Information System where integrated maps were created, showing areas of use 
for individual user groups and areas of co-use between user groups. The following scales 
were used to report use within figures. 

Figure 1: Swimming 

Scale Count 

Low 5–17 

Low–Med 18–39 

Med 40–102 

Med–High 103–214 

High 215–685 

Figure 2: Swimming (Cole Classic data removed) 

Scale Count 

Low 1–4 

Low–Med 5–7 

Med 8–11 

Med–High 12–32 

High 33–44 

Figure 3: Snorkelling 

Scale Count 

Low 4–12 

Low–Med 13–27 

Med 28–54 

Med–High 55–87 

High 88–124 
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Figure 4: Surfing 

Scale Count 

Low 3–7 

Low–Med 8–13 

Med 14–24 

Med–High 25–38 

High 39–105 

Figure 5: Diving 

Scale Count 

Low 1–3 

Low–Med 4–5 

Med 6–13 

Med–High 14–35 

High 36–46 

Figure 6: Boating All 

Scale Count 

Low 1–2 

Med 3–5 

High 6–8 

Figure 7: Boating (Cole Classic data removed) 

Scale Count 

Low 1 

Med 2–3 

High 4–5 

Figure 8: Swimming/snorkelling/surfing (intersecting use) 

Scale Count 

Low 8–26 

Low–Med 27–51 

Medium 52–149 

Med–High 150–301 

High 302–826 

Figure 9: Swimming/snorkelling/surfing/boating (intersecting use) 

Scales as per Figures 1, 3 and 4 (swimming, snorkelling and surfing) and Figure 6 (boating) 

Figure 10: Swimming/snorkelling/surfing/boating (intersecting use) (Cole Classic data 
removed) 

Scales as per Figures 2, 3 and 4 (swimming, snorkelling and surfing) and Figure 7 (boating) 
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Figure 11: Prohibited activities 

Single observations 

2.2 User surveys 

2.2.1 Visitor user surveys 

Voluntary user surveys were conducted following the completion of most observational 
surveys at the reserve (Appendix 2a). These surveys randomly targeted people using the 
reserve and were designed to achieve a better understanding about the level of use and 
individual values held about the reserve. Survey questions included: 

• time spent at the reserve 

• awareness of the reserve’s existence 

• awareness of the regulations enforced in the reserve 

• most important values of the reserve 

• frequency of visits to the reserve. 

The survey also noted the postcode or country of visitors and whether or not English was a 
first language. 

A total of 386 surveys was collected during the sampling period. The results from these 
surveys were entered into a Microsoft Office Access database. They were then collated and 
analysed. 

2.2.2 Commercial user surveys 

Surveys also targeted commercial users of the reserve, such as dive companies and surf 
education programs. These companies are known to bring groups of people into the reserve 
for commercial purposes (Appendix 2b). Surveys were mailed directly to the following 
companies: Dive Centre Manly; Pro Dive Manly; PADI Asia Pacific; Frog Dive Scuba; Deep 
6 Diving; Surf Education Australia; and, Epic Surf Adventures. 

Survey questions included: 

• number of people brought to the reserve in groups 

• whether the company used a boat or any other sort of infrastructure while using the 
reserve 

• if certain procedures were followed while at the reserve 

• whether any level of education on use of the reserve was provided to patrons 

• if there were any conflicts of use with other commercial users. 

The survey also included a gridded map of the reserve for recipients to shade in the areas 
where most of their activities occurred. 

2.2.3 Non-commercial user surveys 

Surveys for non-commercial users were also developed and targeted non-profit organisations 
such as Manly’s local schools and Manly Life Saving Club who are known to use the reserve 
for excursions and organised swimming and life saving events (Appendix 2c). Surveys were 
mailed directly to the identified users and included similar questions to the commercial user 
survey. 
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Non-commercial user surveys were mailed to the following organisations: Manly Life Saving 
Club; St Mary’s Primary School; Manly Village Public School; St Paul’s Catholic College; 
Royal Far West School; Stella Maris College; Manly West Public School; St Cecilia’s; 
Balgowlah Boys High School; Balgowlah Heights Public School; and Seaforth Public School. 

3. Results 

3.1 Observational survey 
These results report only on those activities occurring within the reserve, i.e. those below the 
Mean High Water Mark. Activities such as walking and sunbathing are not covered. 

3.1.1 Swimming 

A cumulative total of 1760 swimmers was recorded within the reserve during the study. 
Swimming activity peaked on 3 February 2008 when 472 swimmers were observed 
(Appendix 3a). Weather conditions on the day were changeable, with a temperature range of 
23–27°C and frequent showers recorded. This was the day of the Cole Classic swimming 
event in the reserve which was directly responsible for the maximum number of swimmers 
being recorded on any day during the study period. 

Swimmers were observed relatively close to foreshore areas and especially close to both 
beaches in the reserve. The highest cumulative level of swimming was near Shelly Beach in 
grid square M7 (Figure 1). A medium level of swimming activity was observed in grid 
squares G8 and H8 near Fairy Bower Beach (Figure 1). Swimmers were rarely observed more 
than 100 metres from the foreshore, except within grid squares E3, F4, G4 and H4, and never 
within the vicinity of Fairy Bower Headland and the outer perimeter of the reserve (Figure 1). 

Because of the statistical bias from including data associated with the Cole Classic, it is 
necessary to note the second largest observation of swimmers on 10 January 2008, when 134 
swimmers were observed (Appendix 3b). Weather conditions on this day were fine with a 
maximum temperature of 27°C. 

Figure 2 shows cumulative swimming activity within the reserve after the removal of data 
associated with the Cole Classic. Figure 2 illustrates a clear trend in the areas within which 
swimmers were observed, i.e. close to the foreshore between Manly Ocean Beach and Shelly 
Beach. Areas of highest cumulative swimming activity did not change with the removal of 
biases associated with the Cole Classic (Figure 1 vs Figure 2). However, observations in the 
grid squares E3, F4, G4 and H4 (Figure 1) that occurred as a result of the marked race course 
for the Cole Classic (Appendix 4) were absent from data associated with all other survey days 
(Figure 2). 
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Figure 1: Cumulative swimming activity in the reserve (Cole Classic data included) 

 

Figure 2: Cumulative swimming activity in the reserve (Cole Classic data removed) 
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3.1.2 Snorkelling 

A cumulative total of 613 snorkellers was observed using the reserve throughout the course of 
this study. The highest level of snorkelling activity was recorded on 26 January 2008 
(Australia Day) when 136 snorkellers were sighted (Appendix 3a and 3b). Weather conditions 
on this day were fine and sunny with a maximum temperature of 30°C (Appendix 3a and 3b). 

Snorkelling activity occurred most frequently along the rocky reef habitat found between the 
western and eastern headlands of Cabbage Tree Bay (Figure 3). Like swimmers, snorkellers 
tended to stay close to the foreshore and were rarely observed more than 100 metres offshore 
(Figure 3). The highest cumulative level of snorkelling activity was observed near Shelly 
Beach within grid squares M7, M8 and L7 (Figure 3). 

 

Figure 3: Cumulative snorkelling activity in the reserve 
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3.1.3 Surfing 

A cumulative total of 464 surfers was observed in the reserve during the study (Appendix 3a 
and 3b). The highest level of surfing activity was recorded on Friday 22 February 2008 when 
124 surfers were observed. Weather conditions on this day were fine and sunny with a 
maximum temperature of 28°C (Appendix 3a). 

Surfers were most frequently observed on the point break around Fairy Bower Headland 
(Figure 4). A high level of surfing activity also occurred at the southern end of Manly Ocean 
Beach (Figure 4). On some occasions surfers were observed paddling towards Fairy Bower 
Headland from Fairy Bower Beach, Shelly Beach or Manly Ocean Beach. These observations 
result in the recording of surfing activity in grid squares F8, M7, L7, K7 and A4 respectively 
(Figure 4). The highest level of surfing activity occurred within grid square L4 (Figure 4). 

 

Figure 4: Cumulative surfing activity in the reserve 
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3.1.4 Diving 

A cumulative total of 231 divers was observed using the reserve over the course of the study. 
A maximum observation of 30 divers was seen on 19 January 2008 (Appendix 3a and 3b). 
Weather conditions on this day were fine and sunny with a maximum temperature of 28°C 
(Appendix 3a and 3b). 

On most occasions, SCUBA divers were identified only when entering or leaving the water. 
As a result, diver numbers are likely to be under-represented in this study. Nevertheless a high 
level of diving activity was apparent close to Shelly Beach in grid squares M7 and L7 (Figure 
5). A medium level of diving activity was observed along the areas of rocky reef, off Fairy 
Bower Headland in grid square L6 and adjacent to Marine Parade, in grid squares L8 and M8 
(Figure 5). A medium level of diving activity was also recorded off Fairy Bower Beach in 
grid square F8, and this area was a popular spot from which recreational divers were 
commonly seen entering the water (Figure 5). 

 

Figure 5: Cumulative diving activity in the reserve 

3.1.5 Boating 

A total of 52 boats was observed within the reserve over the course of the study. The highest 
level of boating activity was seen on 3 February 2008 when 32 boats were recorded in the 
reserve (Appendix 3a). Weather conditions on this day were changeable, with a temperature 
range of 23–27°C and frequent showers recorded. The Cole Classic swimming event was also 
held on this day, resulting in a direct positive correlation between the event and the peak 
number of boating users recorded then. 

Of the 32 boats observed on 3 February 2008, 30 were small and many were operated by 
officials and observers of the Cole Classic. This was the maximum count for small boats 
throughout the study period. A total of 32 small boats was observed in the reserve throughout 
the entire sampling period (Appendix 3a). 

Because of the statistical bias from including data associated with the Cole Classic, it is 
necessary to note the second largest observation of boating activity (4 boats) which was 
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recorded on 25 January 2008 (Appendix 3b). Weather conditions on this day were sunny and 
28°C. Additionally, removal of biases associated with the Cole Classic results in changes to 
maximum records for small boats, with just 1 small boat recorded on both 26 January 2008 
and 11 February 2008 (Appendix 3b). Outside of the Cole Classic, these were the only 2 
observations of small boats in the reserve. 

A total of 6 medium-sized boats was observed in the reserve during the study. The maximum 
count for medium-sized boats was on 25 January 2008 and 16 February 2008, when 2 
medium-sized boats were observed on each day. Weather conditions on both of these days 
were warm with a maximum temperature of 25°C (Appendix 3a and 3b). 

In addition, a total of 12 large boats was observed within the reserve over the sampling 
period. The maximum count for large boats was 3 on 28 January 2008. Weather conditions 
were favourable for boating on this day with fine conditions and a maximum temperature of 
30°C (Appendix 3a and 3b). 

A broad area of the reserve was used for boating during the survey. Boats were observed 
throughout the entire reserve and did not appear restricted to any one area (Figure 6). The 
highest level of boating activity was seen in grid squares J5 and F5 (Figure 6). A medium 
level of use was observed close to Shelly Beach, where boats tended to anchor, and on the 
eastern and western entry points to the reserve, where boats were likely to be under way 
(Figure 6). Most boats were observed under way with only 6 observed at anchor in the reserve 
(Appendix 3a). When under way, boats generally kept to slow speeds. Boats were observed 
beaching at Shelly Beach and at the Manly Life Saving Club. 

 

Figure 6: Cumulative boating activity in the reserve (Cole Classic data included) 

Analysis of boating activity after the removal of confounding data associated with the Cole 
Classic (Figure 7) shows a different pattern of boating use. Boating observations appear more 
dispersed and there were far fewer observations. The highest level of boat use was in grid 
square P4, which is the main entry point to the reserve from Sydney Harbour (Figure 7). A 
medium level of boating activity was observed in M2 and K7 (Figure 7). 
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Figure 7: Cumulative boating activity in the reserve (Cole Classic data removed) 

3.1.6 Intersecting use 

Analysis of the intersection between swimming, snorkelling and surfing shows the greatest 
level of cumulative co-use occurred close to Shelly Beach in M7, M8 and K7 (Figure 8). 

 

Figure: 8: Intersection of swimming, snorkelling and surfing activity in the reserve 
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An analysis of the intersection between swimming, snorkelling, surfing and boating activity 
(Figure 9) illustrates how these four user groups tend to occur in relatively close proximity to 
each other in certain places within the reserve. Co-use tends to occur within 100 metres of the 
shore, where swimming, snorkelling and surfing activity is at its highest. The highest level of 
co-use is close to Shelly Beach in grid squares K7, where a medium level of boating and a 
medium-high level of swimming/snorkelling/surfing were observed, and in M7, where a 
medium level of boating and a high level of swimming/snorkelling/surfing occurred. Areas of 
co-use also occurred around Fairy Bower Headland, off Fairy Bower Beach and off the 
southern end of Manly Ocean Beach (Figure 9). 

 

Figure 9: Intersection of swimming, snorkelling, surfing and boating activity 
in the reserve (Cole Classic data included) 

Trends in co-use were also examined, excluding the data from the Cole Classic with its 
statistical bias for both swimming and boating (Figure 10). This reveals that areas of co-use 
tend to be the same regardless of whether the Cole Classic data is included or not (Figure 9 vs 
Figure 10). The highest level of overlap occurs close to Shelly Beach. Areas of co-use also 
occur around Fairy Bower Headland, off Fairy Bower Beach and off the southern end of 
Manly Ocean Beach (Figure 10). 
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Figure 10: Intersection of swimming, snorkelling, surfing and boating activity  
in the reserve (Cole Classic data removed) 

3.1.7 Observations of prohibited activity 

Prohibited activities were observed 7 times during the survey (Figure 11). Most were 
instances of line fishing from boats within the reserve (C2, N3, F4 and Q6). Diving for 
crayfish was sighted once off the eastern side of Fairy Bower Headland (Q5) and there was 
one instance of shell collecting on Shelly Beach (M8). 

 

Figure 11: Prohibited activities observed in the reserve during the survey 
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3.2 User surveys 
Ten primary user groups of the reserve were identified from the visitor user surveys. 
Swimming was shown to be the most popular activity undertaken, followed in order by 
sunbathing, snorkelling and walking (Figure 12). 

 

Figure 12: Frequency of activities in the reserve recorded in user surveys 

Results showed that 29% of the people surveyed visited the reserve weekly and 17% visited 
daily. Of those surveyed, 21% were first-time visitors (Figure 13). 

 

Figure 13: Frequency of visits to the reserve recorded in user surveys 

A large proportion of users (48%) were found to spend only a few hours at the reserve, 
compared with 12% who spent the entire day (Figure 14). 
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Figure 14: Time spent at the reserve recorded in user surveys 

People were found to value the reserve’s clean water and marine life the most. Only 5% 
valued the fact that no fishing is allowed in the reserve (Figure 15). 

 

Figure 15: Most important values of the reserve recorded in user surveys 

The survey found that the majority of visitors (37%) were residents of Manly, while 33% 
were from NSW but not Manly, and a large proportion (30%) were tourists who live outside 
NSW (Figure 16). 
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Figure 16: Origin of visitors to the reserve 

A significant proportion of users of the reserve knew they were in an aquatic reserve (Figure 
17) while a lesser proportion was aware of the regulations that govern the reserve (Figure 18). 

 

Figure 17: Proportion of users who were aware they were in an aquatic reserve 
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Figure 18: Proportion of users who were aware of the regulations that govern  
an aquatic reserve 

While most users were aware of the existence of the reserve, the majority of users who were 
not were from outside the Manly region (Figures 19 and 20). Additionally, the majority of 
users who are unaware of the regulations that govern an aquatic reserve were also from 
outside of Manly (Figures 21 and 22). 

 

Figure 19: Awareness of the area as a reserve by Manly residents 
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Figure 20: Awareness of the area as a reserve by non-Manly residents 

 

Figure 21: Awareness of the regulations that govern aquatic reserves by Manly residents 
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Figure 22: Awareness of the regulations that govern aquatic reserves  
by non-Manly residents 

4. Discussion 
The aim of this research was to provide a qualitative and quantitative description of patterns 
of use within Cabbage Tree Bay Aquatic Reserve and how users interact in the reserve over 
the busy summer period. These objectives were satisfied and several key issues were 
identified that may need to be addressed in the management planning process. Some 
limitations of the methodology used have also been identified. 

4.1 Limitations 
Restrictions on time and resources resulted in some limitations in this study design. 

4.1.1 Observational surveys 

Shore-based observations meant that approximations on distance and identification were 
made. Some individual users were simply unable to be identified from the shore. SCUBA 
divers on most occasions were only identified when entering or leaving the water. However, 
on calm, clear days the divers could be identified underwater from the headland at Site 5 
(Appendix 1a), although these conditions were rarely encountered in the course of the study. 
As a result diver numbers are likely to be under-represented in the results of the study. The 
accuracy of observational data might have been improved by the use of range-finding 
binoculars. 

Another limitation to this study was the seemingly atypical adverse weather conditions 
experienced throughout February. Due to this, fewer people were observed using the reserve 
than anecdotally occurred in previous ‘typical’ summers. Consequently it should be noted 
that, due to the absence of seasonal replication, the results of this study may not represent the 
typical numbers of users as seen in previous summers at the reserve. 

A further significant limitation was the random sampling that occurred on the day of the Cole 
Classic swimming event. On this day hundreds of swimming participants, race officials in 
small inflatable boats and observers were recorded in the reserve. While it is necessary to 
include the data which was collected on this day, the data itself caused a skew in the results of 
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the study which was quite significant for some activities. The number of swimmers, small 
boats and boats under way were somewhat distorted as a result of including data from this day 
in analysis of the results of observational surveys, especially the last two. Boats were 
observed in the reserve on the odd occasion throughout this study though a disproportionate 
number of unanchored, small boats was recorded in the reserve on the day of the event. For 
this reason it is necessary in some instances to take into account the results of this study 
without the inclusion of the data recorded on this day (Appendix 3b and Figures 2, 7 and 10 
and results text). 

4.1.2 User surveys 

It should be noted that, when conducting random visitor surveys, boat users and individuals in 
the water at the time of sampling could not be included in the random surveying process as 
they were unreachable from shore. As a result some user groups such as boaters, who often do 
not come ashore but are active users of the reserve, and surfers, who paddle into the reserve 
from Manly Ocean Beach, are likely to have been under-represented in user surveys. 

During sampling, it was noted that some questions in the survey might have been ambiguous, 
possibly yielding inaccurate answers. This should be accounted for when interpreting the 
results of this study. This particularly relates to the question on values of the reserve and the 
use of ‘protected waters’ as a value category. Protected waters could be interpreted as 
referring to the ‘no take’ status of the reserve or to the geographical protection of the waters 
of the bay provided by the two opposing headlands. 

An additional limitation to this part of the survey has been a lack of response to the 
commercial and non-commercial user surveys which were mailed out to the identified users. 
Despite frequent requests, responses were received from only 3 of the 17 targeted survey 
recipients and therefore some uses may not be represented in this study. As a lot of users who 
did not respond were local schools, the use of the reserve as an educational tool has not been 
recorded. 

4.2 Observational surveys 
Observational surveys identified interaction or co-use between four key user groups in the 
reserve. Boat users as well as swimmers, snorkellers and surfers operated within close 
proximity of each other (±50 metres) throughout the reserve. While boats ranged across a 
broad area of the reserve (Figures 6 and 7), snorkellers and swimmers tended to stay close to 
the foreshore and were rarely seen more than 100 metres off shore (Figures 1, 2 and 3). 
Surfers tended to assemble around the point break at Fairy Bower Headland (Figure 4). 

The intersect maps (Figures 8, 9 and 10) show the areas of co-use between these four groups. 
The highest level of conflict occurs close to Shelly Beach in grid squares M7 and K7. Co-use 
was observed around Fairy Bower Headland where the majority of boats were seen to enter 
the reserve from Sydney Harbour. Co-use also occurred off Fairy Bower Beach and the 
southern end of Manly Ocean Beach. The consistent overlap of space shown within Figures 9 
and 10 may highlight a safety concern with regard to the sharing of a small space by boats 
and a relatively large number of swimmers, snorkellers and surfers. This issue could be 
addressed in the management planning process by designating areas for mooring, anchoring 
and beaching within the reserve. Areas where no conflict occurs between user groups (which 
in this case includes a large part of Cabbage Tree Bay) could be used for these purposes, 
dependent on the underlying habitat. Areas of high intersection could be excluded from 
boating traffic and beaching activities. Boating speed restrictions could be employed to 
further mitigate any safety issues. 

Prohibited activities were observed to occur at an unsatisfactory level throughout the course 
of this survey. A total of 7 instances were recorded in the three months of random sampling 
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(Figure 11). Prohibited activities might be reduced by installing floating signs outlining 
restrictions on activities in the reserve, as well as an assessment and upgrade of existing land-
based regulatory and enforcement signage. Such strategies should be assessed within the 
management planning process. Increased compliance patrols and greater use of council 
rangers authorised under the Fisheries Management Act 1994 to undertake compliance 
activities might also be necessary. 

4.3 User surveys 
The visitor user surveys employed in this study uncovered key issues that may need to be 
addressed in the management planning process. Results show that most people visit the 
reserve on a weekly basis and a large number every day (Figure 13). Thus it can be assumed 
that most of these regular visitors are local Manly residents. In fact, it was found that 37% of 
the visitors surveyed were locals and 33% were from outside the Manly region although still 
residents of NSW (Figure 16). The research also showed that 30% of people surveyed were 
tourists visiting Manly from regions outside of NSW (Figure 16). A fairly significant 
proportion (21%) of those surveyed were visiting the reserve for the first time and these 
visitors were more likely to be tourists from outside NSW (Figure 13). 

A majority of those surveyed knew they were in a reserve and were also aware of the 
regulations that govern the reserve (Figures 17 and 18). It is interesting to note, however, that 
a significantly larger proportion of visitors who were unaware of these were from outside the 
Manly region (Figures 19, 20, 21 and 22). This should be considered in the management 
planning process. Clear signage and information regarding the reserve may need to be 
increased or relocated to better target those users who are not local residents and are unaware 
of the reserve’s existence or the regulations that apply. 

Clean water was found to be the most valued attribute of the reserve, followed by its marine 
life (Figure 15). Others valued the public facilities and the protected waters in the bay, while a 
small proportion appreciated that no fishing is allowed in the reserve (Figure 15). The shifting 
of values of visiting patrons towards biodiversity conservation within the reserve would be an 
important outcome of the management plan. An increase and upgrade of interpretive signage 
and the availability of relevant information on the importance of the reserve in conserving the 
marine environment would be beneficial. This may shift the values and subsequent behaviour 
of patrons when using the reserve and may lead to an increase in voluntary compliance and a 
reduction in the level of prohibited activities which currently occur in the reserve. 

5. Conclusion 
The development of a management plan for Cabbage Tree Bay Aquatic Reserve has provided 
a necessary opportunity to describe the patterns of use and interaction between users within 
an area of growing user pressure. The results and trends found from this study will assist in 
the development of a management plan for the reserve. The plan will ensure the continuing 
protection of species and habitats while maintaining current user access, minimising user 
conflict and enhancing enjoyment of the diverse marine environment in the reserve. 
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Appendix 1 

Appendix 1a: Observational sampling sites in the reserve 

 

Appendix 1b: 50-metre survey grid, Cabbage Tree Bay Aquatic 
Reserve 
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Appendix 2: Survey forms used in the study 

Appendix 2a: Visitor user survey 

Country: State: Post Code: 

Is English your first language? 

Are you aware that Cabbage Tree Bay is an Aquatic Reserve? Yes No 

If so, are you aware of the Regulations that govern the Aquatic 
Reserve (e.g. no fishing, no collecting) 

Yes No 

How often do you come here?  

First time      Daily     Weekly      Monthly      Annually      Not often 

 

How long do you intend staying at the reserve today? 

An hour     A few hours     Half the day     All day 

Why are you here today?  

Sunbathing      Swimming      Snorkelling      Diving      Boating      Kayaking   

Surfing      Walking       Rock platform walking       Other: 

What other activities do you do here?  

Sunbathing      Swimming      Snorkelling      Diving      Boating      Kayaking   

Surfing      Walking       Rock platform walking       Other: 

What do you see as the most important values of this site?  

Clean water      Marine life      Protected waters      Public facilities       No fishing  

Other : 

Is there anything you would like to add? 
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Appendix 2b: Commercial user survey 

Name of business: 

Name of directors/owners: 

What sort of activities do you carry out within the reserve? 

How often do you visit Cabbage Tree Bay Aquatic Reserve (e.g. daily, weekly)? If daily, how many 
times per day and how long do you stay each time? 

What time during the day do you undertake your activities? 

How many people do you take to the reserve on each visit? 

What areas of the reserve do you use?  

 

 

Do you use a boat or any other infrastructure within the reserve? If so, do you anchor? And in what 
area of the aquatic reserve do you anchor? 

Do you follow any particular procedures while visiting the reserve? 

Is your business certified and do you have any personal accreditation by any national or state 
organisation? 

Do you educate people about the aquatic reserve? If so, in what way? 

Are you aware of any other commercial users of Cabbage Tree Bay Aquatic Reserve? 

Do their activities conflict with your use? How and are they significant? 

What would you like to see from this management plan? 
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Appendix 2c: Non-commercial user survey 

Name of organisation: 

Name of directors/owners: 

What sort of activities or events do you carry out within the reserve? 

How often do you visit Cabbage Tree Bay Aquatic Reserve (e.g. daily, weekly)? If daily, how many 
times per day and how long do you stay each time? 

What time during the day do you undertake your activities? 

How many people participate in activities or events within the reserve on each visit? 

What areas of the reserve do you use (please use the attached map to indicate use areas)? 

Do you use a boat or any other equipment or infrastructure to assist in undertaking your activities within 
the reserve? If boats are used, are these anchored within the reserve? If so, in what area of the reserve 
do you anchor (please indicate on the attached map)? 

 

 

 

 

Do you follow any particular procedures or protocols while using the reserve? 

Is your organisation certified and do you have any personal accreditation by any national or state 
organisation? 

Do you educate people about the reserve? If so, in what way? 

Are you aware of any other non-commercial users of Cabbage Tree Bay Aquatic Reserve? 

Do their activities conflict with your use? If so, how and is this impact significant? 

What would you like to see from this management plan being developed for the reserve? 
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Appendix 3 

Appendix 3a: Maximum observations and grand totals from the 
observational survey database 

Activity and date Weather conditions and observation notes Totals 

Swimming 

10/01/2008 
03/02/2008 

Grand total 

 

27°C Fine, mostly sunny afternoon 
23–27°C Frequent showers, Cole Classic 

 

134 
142 

1760 

Snorkelling 

26/01/2008 

Grand total 

 

25–30°C Sunny 

 

136 

613 

Surfing 

22/02/2008 

Grand total 

 

28°C Fine and sunny 

 

124 

464 

Diving (all) 

19/01/2008 

Grand total 

 

21°C Fresh southeasterly winds, frequent showers 

 

30 

231 

Boating (all) 

26/01/2008 

Grand total 

 

25–30°C Sunny 

 

4 

20 

Small boats 

26/01/2008 
11/02/2008 

Grand total 

 

25–30°C Sunny 
24°C Fine, partly cloudy, light winds tending moderate to 
northeasterly 

 

1 
1 

2 

Medium boats 

25/01/2008 
 
16/02/08 

Grand total 

 

25°C Cloudy periods, afternoon thunderstorm, light to 
moderate southeasterly winds 
25°C Mostly fine, afternoon shower 

 

2 
 
2 

6 

Anchored boats 

16/02/2008 

Grand total 

 

25°C Mostly fine, afternoon shower 

 

3 

6 

Crusing boats 

03/02/2008 

Grand total 

 

23–27°C Frequent showers, Cole Classic 

 

32 

46 

Large boats 

28/01/2008 

Grand total 

 

25–30°C Mostly fine, afternoon thunderstorm 

 

3 

12 
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Appendix 3b: Maximum observations and grand totals from the 
observational survey database (Cole Classic data removed) 

Activity and date Weather conditions and observation notes Totals 

Swimming 

10/01/2008 

Grand total 

 

27°C Fine, mostly sunny afternoon 

 

134 

1288 

Snorkelling 

26/01/2008 

Grand total 

 

25–30°C Sunny 

 

136 

613 

Surfing 

22/02/2008 

Grand total 

 

28°C Fine and sunny 

 

124 

464 

Diving (all) 

19/01/2008 

Grand total 

 

21°C Fresh southeasterly winds, frequent showers 

 

30 

231 

Boating (all) 

03/02/2008 

Grand total 

 

23–27°C Frequent showers, Cole Classic 

 

32 

52 

Small boats 

03/02/2008 

Grand total 

 

23–27°C Frequent showers, Cole Classic 

 

30 

32 

Medium boats 

25/01/2008 
 
16/02/2008 

Grand total 

 

25°C Cloudy periods, afternoon thunderstorm, light to 
moderate southeasterly winds 
25°C Mostly fine, afternoon shower 

 

2 
 
2 

6 

Anchored boats 

16/02/2008 

Grand total 

 

25°C Mostly fine, afternoon shower 

 

3 

6 

Crusing boats 

26/01/2008 

Grand total 

 

26–30°C Sunny 

 

4 

14 

Large boats 

28/01/2008 

Grand total 

 

25–30°C Mostly fine, afternoon thunderstorm 

 

3 

12 
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Appendix 4: Cole Classic swimming course 
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