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Foreword
The conservation of threatened species, populations and ecological communities is
crucial for the maintenance of this State’s unique biodiversity. In NSW, the
Threatened Species Conservation Act 1995 (TSC Act) provides the framework to
conserve and recover threatened species, populations and ecological communities
through the preparation and implementation of recovery plans.
The preparation and implementation of recovery plans is identified by both the
National Strategy for the Conservation of Australia’s Biological Diversity and the
NSW Biodiversity Strategy as a key strategy for the conservation of threatened
flora, fauna and invertebrates. The object of a recovery plan is to document the
management actions required to promote the recovery of a threatened species,
population or ecological community and to ensure its ongoing viability in nature.
This plan describes our current understanding of the population of Little Penguins
(Eudyptula minor), documents the research and management actions undertaken to
date, and identifies the actions required and parties responsible to ensure the
ongoing management of the population in nature.
The Endangered Population of Little Penguins Eudyptula minor at Manly Recovery
Plan was prepared with the assistance of a recovery team comprising relevant land
management and research interests, and was placed on public exhibition during
October-November 1999. I thank these people for their efforts to date and I look
forward to their continued involvement in the implementation of recovery actions
identified in this plan.

BOB DEBUS MP

Minister for the Environment

Executive Summary
Introduction
The Little Penguin (Eudyptula minor) is relatively common in the waters of southern
Australia, breeding mainly on offshore islands. The colony in North Sydney
Harbour represents a small fraction of the NSW population, but it is the only known
breeding colony on the mainland in NSW.
The Little Penguin population at North Sydney Harbour nests in rock falls and rocky
shorelines mostly occurring on un-reserved land. The main threats to the population
are predation by dogs, cats and foxes, loss of suitable habitat and disturbance at nest
sites.

Legislative Context
The Threatened Species Conservation Act is NSW’s legislative framework to
protect and encourage the recovery of threatened species, populations and
communities. Under the TSC Act the Director-General of the National Parks and
Wildlife Service has certain responsibilities including the preparation of recovery
plans for threatened species, populations and ecological communities. This recovery
plan considers the requirements of the Little Penguin population at Manly and
outlines management actions to be taken for the conservation of the species.

Preparation of Plan
This plan has been prepared with the assistance of a recovery team, a non-statutory
group of interested parties with relevant expertise, established to discuss and resolve
issues relating to the plan. Components within the plan do not necessarily represent
the views nor the official positions of all the individuals or agencies represented on
the recovery team. This Recovery Plan is based upon the best available information
at the time of publication.
A draft of this Recovery Plan was placed on public exhibition for the period 15
October 1999 to 29 November 1999. Twenty seven written public submissions
were received, including that of the NSW Scientific Committee. These submissions
were considered during the finalisation of the plan.
The plan will be reviewed and updated five years from the date of publication.

Recovery Plan Implementation
The TSC Act requires that government agencies must not undertake actions
inconsistent with a recovery plan. The agencies relevant to this plan are the NPWS,

the EPA, Manly Council, NSW Fisheries and the Waterways Authority. The NPWS
and Manly Council are the primary land managers of penguin habitat. Consequently,
these authorities, in conjunction with other relevant land managers where necessary,
must manage the Little Penguin population at Manly in accordance with this plan.

Current Conservation Status
The Little Penguin population at Manly Point was listed as endangered on Part 2 of
Schedule 1 of the New South Wales Threatened Species Conservation Act 1995
(TSC Act) on 31 January 1997. The colony at Manly is reported to have been
active since the early 1950s. The population may have been as small as 35 birds, but
was once quite extensive, with birds present at other sites around Sydney Harbour.
Recent survey during the 1999/00 breeding season estimates the population at a
minimum of 50 breeding pairs of Little Penguins.

Recovery Plan Objectives
The major conservation objective is to maintain and enhance the population of Little
Penguins at Manly to a position of security in nature and have it de-listed as an
endangered population from Part 2 of Schedule 1 of the New South Wales
Threatened Species Conservation Act 1995.

Specific Objectives
1. To determine the current status of the population and extent of available habitat.
2. To identify and ameliorate impacts of current threats.
3. To maintain the population at current levels and increase the limits of potential
habitat.
4. To continue community education, awareness and involvement.
5. To ensure the protection the Little Penguin population at Manly and its habitat in
the long term.
6. To support and coordinate research into the ecology of the population.
7. To re-assess recovery program priorities.

Recovery Criteria
1. The monitoring program continues and a better indication of the size and status
of the population is determined.
2. Predation and disturbance to nest habitat is minimised and the number of
predation incidents decreases annually.
3. Habitat is enhanced and the viability of encouraging penguins to areas of more
secure habitat and the introduction of more artificial burrows is investigated.

4. Community members are involved in the monitoring program and are aware of
threats to population. Contact is made with local residents at least twice a year
and they are provided with status reports regarding the population.
5. Existing penguin habitat is appropriately managed with the aid of guidelines and
the relevant authorities and landholders are informed of the sensitivities of the
population.
6. Appropriate research is initiated and coordinated through the recovery team.
7. The recovery team has an annual meeting each March and a critical review of
priorities occurs.

Intended Management Actions
1. Monitor the population and identify potential habitat in the area (Action 11.3.1).
2. Threat Management (Action 12.3).
•

Establish a mortality register (Action 12.3.1).

•

Educate and provide advice to the community (Action 12.3.2).

•

Erect appropriate signs to protect the colony (Action 12.3.3).

•

Educate the community regarding responsible pet ownership and enforce the
Companion Animals Act (Action 12.3.4).

•

Undertake pest management in Sydney Harbour National Park (Action
12.3.5).

•

Include the colony in planning for marine pollution management (Action
12.3.6).

•

Enforce North Sydney Harbour waterway regulations (Action 12.3.7).

•

Monitor fish stocks in Sydney Harbour and surrounds (Action 12.3.8).

3. Manage nesting habitat through appropriate bush regeneration and community
education (Actions 13.3.1 & 13.3.2).
4. Continue the community outreach program (Actions 14.3.1 & 14.3.2).
5. Protect habitat of the Little Penguin population at Manly through the
environmental planning and assessment process (Actions 15.3.1 - 15.3.3).
6. Coordinate and support research into the ecology of the population (Action
16.3.1).

7. Convene a recovery team meeting to re-evaluate recovery plan priorities based
upon information generated in the monitoring program described in Action 1
(Action 17.3.1).

Summary of implementation costs
Action

11.3 Population monitoring

of
funding
NPWS Taronga Manly Syd. EPA
NP WS
Zoo
Council Water Wway
Central Region Penguin
Corp NSWF
recurrent program Appeal
funds
funds
22,5001
15,0002
25,000

Source

Total
Cost
over 5
years
62,500
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12.3.1 Threat abatement: Mortality
register
12.3.2 Community education &
advice
12.3.3 Signage
12.3.4 Education & enforcement of
Companion Animals Act
12.3.5 Pest management in SHNP
12.3.6 Marine pollution spill
management
12.3.7 Enforcement of waterway
regulations
12.3.8 Monitoring of fish stocks
13.3 Management of habitat
14.3 Community outreach program
15.3 Reservation/conservation of pop.
16.3 Research
17.3 Re-evaluate priorities
Total
1

1

65,500

5,500

27,500

5,5001

60,000

7

16,5007

5,5004
4,000
7,5004

4,000
7,500
7,5006

7,500
√

√

√
√
16,000
12,000
√
15,000
217,500

√
√
5,5001
5,5001

5,0006
1,0003

5,5004
5,5004
√
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15,0002
44,500

13,500

Recurrent district operational funds
2
NPWS Foundation Save the Little Penguin Appeal
3
Sydney Zone EFT funds
4
Manly Council operational funds
5
Sydney Water Corp. NSTP
6
NPWS District program funds
7 Taronga Zoo operational funds
√ No direct cost; however, population must be considered by relevant public authority or agency

30,000

76,500

33,000 25,000

√

Biodiversity Benefits
The existence of a population of wild Little Penguins in close proximity to
Australia’s largest urban centre highlights the importance of habitat conservation
and the integral role of community participation in the conservation of biodiversity.
The conservation and study of the Little Penguin population will also benefit the
general natural environment of the Sydney Harbour area.
The implementation of this plan will assist in the maintenance of the general
biodiversity of the subject area and increase habitat value for other wildlife.

BRIAN GILLIGAN
Director General
NSW National Parks and Wildlife Service
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Introduction

The Little Penguin (Eudyptula minor) is relatively common in the waters of southern
Australia, breeding mainly on offshore islands. The colony in North Sydney
Harbour represents a small fraction of the NSW population, but is the only known
breeding colony on the mainland in NSW.
The Little Penguin population at North Sydney Harbour nests in rock falls and rocky
shorelines that mostly occur on un-reserved land. The main threats to the
population appear to be the loss of suitable habitat, disturbance at nest sites and
predation by dogs, cats and foxes.
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Legislative context

2.1

Legal status

Due to its small population size and its significant conservation value, the Little
Penguin population at Manly is considered an endangered population in NSW and is
listed on Part 2 of Schedule 1 of the TSC Act. The Little Penguin is not listed in
NSW or Australia as a threatened species.

2.2

Recovery plan preparation

The TSC Act requires that the Director-General of the National Parks and Wildlife
Service prepare recovery plans for all species, populations and ecological
communities listed as endangered or vulnerable on the TSC Act schedules. The
TSC Act includes specific requirements for matters to be addressed by recovery
plans and the process for preparing recovery plans. This plan satisfies these
provisions.

2.3

Recovery plan implementation

The TSC Act requires that government agencies must not undertake actions
inconsistent with a recovery plan. The agencies relevant to this plan are the NPWS,
the EPA, Manly Council, NSW Fisheries, the Waterways Authority. The NPWS
and Manly Council are the primary land managers of penguin habitat areas.
Consequently, these authorities, in conjunction with other relevant land managers
where necessary, must manage the Little Penguin population at Manly in accordance
with this plan.
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2.4

Critical habitat

The TSC Act makes provision for the identification and declaration of critical habitat
for species, populations and ecological communities listed as endangered. Once
declared, it becomes an offence to damage critical habitat (unless the action is
specifically exempted by TSC Act) and a species impact statement is mandatory for
all developments and activities proposed within critical habitat.
To date, critical habitat has not been declared for this population under the TSC
Act. Ongoing monitoring and recently initiated research will inform the usefulness
of declaring critical habitat for this population. The feasibility of declaring critical
habitat will be investigated following further monitoring and research (Action
15.3.3).

2.5

Environmental assessment

The TSC Act amendments to the environmental assessment provisions of the
Environmental Planning and Assessment Act 1979 (EP&A Act) require that
consent and determining authorities consider relevant recovery plans when
exercising a decision making function under Parts 4 & 5 of the EP&A Act. As the
area used by Little Penguins in Sydney Harbour covers several tenures, there are
several relevant consent and determining authorities. These authorities must
consider the conservation strategy outlined in this plan when considering any activity
which may affect the Little Penguin population.

2.6

Relationship to other legislation and planning instruments

The lands on which the Sydney colony occur are either freehold or administered by
Manly Council above the mean high water mark, or the Waterways Authority below
the mean high water mark. The area is predominantly a suburban residential area
comprising private residences and strata title home units. The majority of the
foreshore is privately owned to mean high water mark with the exception of some
parkland and some Marine Ministerial Holding Corporation land which is
administered by the Waterways Authority (Little Penguin Steering committee 1996).
The habitat in Sydney Harbour National Park is administered and managed by
NPWS, Sydney (North) sub-District. The park boundary is to the high water mark.
Several planning instruments relevant to the management of the Manly population
are:
• Manly Local Environment Plan (1988). Under this plan, Manly Point is zoned 2
(residential) which allows for further residential development. The Peace
Reserve and sections of foreshore above the mean high water mark are zoned 6a
(existing open space). Manly Point has a general classification of ‘Foreshore
Scenic Protection Area’ under this plan. In conjunction with this LEP, the
Development Control Plan (DCP) for the Residential Zone 1986 (Amendment 3)
2

applies to the land within Zone 2. It incorporates the more detailed planning
provisions (for example: design, set-back distances, floor space ratios etc) that
relate to matters of local environmental planning. Development on any property
having frontage to the foreshore will be setback a minimum of either 15 metres
from mean high water mark, or equal to a maximum wall height of the proposed
building on the foreshore frontage whichever is greater. However swimming
pools and structures such as gazebos and pergolas may be constructed with
Council consent within the setback area (Little Penguin Steering committee
1996).
• Sydney Regional Environmental Plan No. 23 - Sydney and Middle Harbours
(SREP23) is the principle legislating for controlling development in and around
Sydney Harbour. Under this plan the waters (below mean high water mark) of
Manly Cove and Little Manly Cove are zoned General Waterways (W1). This
allows for limited land/water interface developments. Spring Cove south to
Cannae Point are zoned Environmental Protection (W3). This identifies and
protects areas of the waterway having significant natural or cultural conservation
value by generally restricting most damaging kinds of land/water interface
development.
• The Development Control Plan for Sydney Harbour and Parramatta River
(DCP) was adopted in December 1998 (DUAP) and supercedes the Maritime
Service's Board's Sydney Harbour and Tributaries Waterside Control Plan and
any associated waterfront classifications. The DCP provides the detailed criteria
for the assessment of land, land/water and water development under SREP23.
Both SREP23 and the DCP include aims for the protection, conservation and
enhancement of biological diversity and ecological communities of high
conservation value, particularly those which form wildlife habitats.
• SEPP 56, Sydney Harbour Foreshores and Tributaries, lists North Head on
schedule 1 (State Significant Development) and any development applications
must be accompanied by a master plan which has been approved by the Minister
for the Department of Urban Affairs and Planning.
• In 1995, the Department of Urban Affairs and Planning established the North
Head Planning Advisory Committee under Section 22 of the Environmental
Planning and Assessment Act (1979) to oversee the preparation of a planning
strategy for North Head and to provide the framework for developing
appropriate planning and development controls and management guidelines for
the peninsula. One of the terms of reference for this committee was to have
regard for the environmental constraints pertaining to the areas.
In 1982 the North Harbour Aquatic Reserve was declared (NSW Government
Gazette 1982). This Reserve covers the waters below the mean high water mark
from Grotto Point to North Head excluding most of Manly Cove from about Forty
Baskets Beach to the tip of Manly Point and Little Manly Cove from the tip of
3

Manly Point to the tip of Little Manly Point. The Reserve covers a significant part
of penguin nesting habitat and places restrictions on recreational fishing and
prohibits spear fishing although commercial fishing with hauling nets is permitted in
some areas (Appendix 1).
All the foreshores of Sydney Harbour from the mean high water mark to 10 metres
out to low water are part of an intertidal protected area with restrictions on certain
activities within that zone.
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Conservation status

Little Penguins are a relatively common species in the waters of southern Australia
(Stahel and Gales 1987). In NSW colonies are present on offshore islands including
Lion, Montague, Bowen and Big Island. The only known mainland colony in NSW
is at Manly in North Sydney Harbour.
The NSW Scientific Committee listed the Manly Point population of Little Penguins
as endangered on the Threatened Species Conservation Act, 1995 on 31 January
1997 for the following reasons:
• the Little Penguin colony in Manly was formerly more extensive occurring at
Manly Point, Spring Cove, Store Beach and Cabbage Tree Bay;
• the population is restricted to Manly Point and may be as small as 35 birds;
• the population is of significant conservation value given its disjunction from other
populations and its occurrence in Sydney Harbour;
• the decline of Little Penguin populations in the Sydney region had been attributed
to habitat destruction and predation from domestic and introduced animals.
There is evidence that predation by dogs had been a significant factor in the
decline of the Manly population; and that
• the numbers of Little Penguins in the Manly Point population have been reduced
to such a critical level that it is in immediate danger of extinction.
Surveys conducted in the 1997/98, 98/99 and 99/00 breeding seasons found Little
Penguins occupying habitat at four locations around Manly and estimated the
breeding population to be at least 50 pairs.
The Manly population of Little Penguins represents only a small percentage of the
State’s total population. However, the colony is of state significance as the only
breeding colony on the NSW mainland. The colony contributes to the maintenance
of genetic diversity, as losses of penguins from other localities may occur from
natural or human induced disturbances. The presence of a wild population of
penguins near a major urban centre has generated considerable community interest in
the protection of the colony for its scientific, educational and general conservation
values.
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Description

All penguins belong to the order Sphenisciformes, a taxa of birds most closely
related to the petrels. The only family, Spheniscidae, is organised into six genera
consisting of sixteen species of living penguins. The generic name Eudyptula is
Greek meaning good little diver. Only one species of penguin is currently
recognised under the genus Eudyptula although previously two species, the Little
Penguin (Eudyptula minor) and the Fairy Penguin (Eudyptula undina), were
recognised (Stahel and Gales 1987) and both common names are still widely used.
The conventional common name used in biological literature is the Little Penguin
(Eudyptula minor).
The Little Penguin is the smallest penguin species weighing between 1000 and 1200
grams, although they may sometimes be heavier (Klomp and Wooller 1988), and
stands about 30 centimetres tall (Stahel and Gales 1987). Slate-blue colours the
upper body with white on the underside including the throat, flippers are blue-black
above with a white trailing edge and white below, the bill is black, feet are pale with
black soles, and the eye is silvery grey. The male of the species is generally a little
larger with a slightly deeper bill and bigger head. There is no seasonal variation.
Immatures and juveniles of the species are similar to adults although slightly smaller
and bluer on the back and wings (Serventy et al. 1971; Margus 1985; Lindsey
1986). The single Australian subspecies is distinguished from the five New Zealand
subspecies by a margin of white feathers on the tail and on the rear edge of each
flipper.
The Little Penguin produces an intense, short sharp bark used at sea, while foraging
close to shore or when moving around nesting burrows at dawn and dusk. A variety
of throbbing growls, hoarse whoops, cat-like mews, and high pitched braying sounds
are heard whilst the birds are at their burrows and a sharp snorting yell is emitted
when disturbed (Margus 1985; Stahel and Gales 1987).
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Distribution

5.1

Australia

Little Penguins are only found in Australia and New Zealand. It is the only penguin
species which occurs on mainland Australia (Stahel and Gales 1987). The northern
distribution of the species may be limited by food availability and land temperatures.
Little Penguins generally inhabit waters with temperatures between 5 - 30°C.
During moulting and breeding, penguins cannot tolerate land temperatures above
35°C because, unlike other birds, they are unable to pant to reduce heat without
hyperventilating. Their southern distribution is thought to be limited by their large
surface area to volume ratio which restricts them from sub-Antarctic waters (Stahel
and Nicol 1982).
Alexander (1928) and Robertson (1955) stated that Little Penguins once ranged
from Swan River in Western Australia through Tasmania and up to Moreton Bay in
Queensland. Little Penguins occasionally still range this far (P. Dann, pers. comm.
Victoria).
Little Penguins in temperate Australasian waters generally breed from south of Port
Stephens in NSW including the Sydney region, along the coast through Victoria,
South Australia, Tasmania and as far as Fremantle in Western Australia
(Cunningham et al. 1993). Individuals occasionally disperse beyond these
geographical borders.
Although commonly distributed throughout their range, Little Penguin breeding
colonies are concentrated on the south-east coast. Little Penguins rarely breed north
of the Sydney region, although a small number of breeding birds were recorded in
the 1980s as far north as South Solitary Island off Coffs Harbour and it is estimated
that about 100 birds nest on Cabbage Tree Island near Port Stephens (Alexander
1928; Lane 1979; N. Carlile pers. comm. NPWS; M. Murphy, pers. comm. NPWS).
Breeding colonies tend to occur on offshore islands, the largest on Gabo Island in
Victoria with 5,000 - 10,000 pairs and St Helens Island in Tasmania with about
15,000 pairs (Lindsey 1986). The highest concentration of Little Penguins in
Australia occurs in Bass Strait (Marchant and Higgins 1990).
Mainland breeding colonies occur in Tasmania where at least 12 are known although
many additional unrecorded sites may exist. South Australia has two known
colonies Cape Northumberland and Cape Martin, plus many unrecorded sites at the
base of cliffs along the Nullarbor to Western Australia (P. Dann pers. comm.).
In 1985 there were five known mainland colonies in south-east Australia: NSW Eden (now extinct) and North Sydney Harbour; Victoria - St Kilda breakwater,
Portland (now extinct) and Port Campbell National Park (Margus 1985; P. Dann
pers. comm.).
7

Lindsey (1986) estimated the total breeding population in eighteen known colonies
in NSW at 17,000 pairs, most at the large colonies on Montague, Tollgate and
Brush Islands. It is now believed to be closer to 49,000 birds at 22 known sites (P.
Dann pers. comm.).
Table 1 Summary of penguin pairs occurring on some well known locations in
Australia. (Lane 1979; Lindsey 1986; Dunlop et al. 1988; Fortescue 1992;
Department of Conservation and Environment, Victoria 1992; P. Dann pers. comm.
Victoria; N. Carlile, pers. comm. NPWS; N. Klomp, pers. comm. Victoria;
Recovery Team, pers. comm.).

State
WA
Tas
ACT
Vic

SA
NSW

5.2

Location
Penguin Island
St Helen’s Island
Bowen Island
Phillip Island
Gabo Island
Port Campbell
St Kilda breakwater
Cape Northumberland
Cape Martin
Montague Island
Tollgate Island
Brush Island
Five Islands
Boondelbah Island
Lion Island
Cabbage Tree Island

Number of pairs
500
15,000
2,500
12,000- 14,000
18,000
500
50
pop. estimates unavailable
pop. estimates unavailable
5,000
5,000
2,500
1,500
500 - 1000
300
100

Distribution and abundance in the Sydney Region

Historically Little Penguins have nested on the mainland at several sites around
NSW. A sizeable colony used to exist at Cape Banks, Botany Bay until 1958 (T.
Prior, pers. comm. NPWS). At the time, the land was managed by the military and
public access was restricted. The military left in 1958 and fishermen moved in and
established huts after which the Little Penguins disappeared (T. Prior, pers. comm.
NPWS). Although penguins are often still seen in the waters around Cape Banks
and throughout Botany Bay (Prior and Ross, pers. comm.), the area is very
disturbed and has been substantially developed since 1958.
Preliminary
investigations by NPWS (Prior and Ross, pers. comm. NPWS) found no signs of
nesting activity.
Little Penguins forage around Sydney Harbour and are often reported outside of the
Heads in places such as Bondi (P. Hunt, pers. comm. NPWS), Botany Bay and
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Narrabeen. Although penguins are frequently seen around Sydney’s northern
beaches, these are likely to belong to the Lion Island colony. There have also been
reports of penguins occurring on the mainland at West Head (in Kuring-gai National
Park), near Lion Island, although no confirmed records of nesting birds exist. Four
pairs of Little Penguins were known to nest on private property at Avoca Beach, on
the Central Coast just north of Sydney in the late 1980s until about 1989 (A. Morris,
pers. comm. NPWS). The birds may have abandoned the area due to disturbance by
residents.

5.3

Occurrences within North Sydney Harbour

There is a scarcity of scientific information about penguins in North Sydney
Harbour. Serventy et al. (1971) noted that Little Penguins were unknown as far
north as Sydney until the 1920s although this may simply reflect the absence of
documented evidence.
The Little Penguin colony at North Sydney Harbour was a local secret for many
years and residents report its existence since the 1950s with records of penguins
nesting in the surrounding area from the 1940s. Manly Environment Centre has
compiled anecdotal information gathered from residents regarding penguins in the
area (J. Reizes, pers. comm. Manly Environment Centre, MEC).
Penguins occurred on the rocks at Collins Flat until 1956 when it is believed that tar
contaminating the local creek caused the deaths of about 100 birds (Manly
Environment Centre, unpublished). Penguins once travelled across Collins Beach to
nest in rocks at the north-west corner until around 1975 when public access was
provided to the beach. Residents and local NPWS officers regularly saw penguins
nesting in the rocks at Spring Cove (J. Reizes, pers. comm. MEC).
In 1954, the Sunday Telegraph newspaper reported that 300 penguins were shot at
North Head. Residents have also reported penguins nesting in the rocks near Fairy
Bower, Cabbage Tree Bay in the mid 1950s until the 1970s and around the vicinity
of the sewage treatment outfall until the early 1970s (Recovery Team, pers. comm.).
Little Penguins are currently known from a number of locations in North Sydney
Harbour and have been recorded nesting on private property and publicly accessible
foreshores. At the time of listing by the Scientific Committee, information indicated
that the population could be as low as 35 birds. Surveys conducted in the 1997/98,
98/99 and 99/00 breeding seasons have found a total of 140 burrows and the current
breeding population is estimated to be minimum of 50 breeding pairs of Little
Penguins.
Recently discovered inhabited burrows and the use of previously abandoned habitat
by penguins may suggest a recent increase in the colony. However, this may be a
artefact of increased habitat survey. The historical decrease in the size of the Manly
population is part of a wider decline of Little Penguins in the Sydney area attributed
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to loss of habitat, predation, disturbance and indirect impacts to food supplies
(Cunnigham et al. 1993).
Historical evidence suggests that the number of penguins in North Sydney Harbour
was once much greater, possibly in the hundreds. Current survey work indicates
that the population is much lower than historical levels even though previously
abandoned habitat is once again being utilised.
Figure 1 A breeding pair of Little Penguins (Eudyptula minor) in a burrow, Sydney
Harbour. Phil Glass.
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Figure 2. Map of North Harbour
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6

Habitat

6.1

General

Little Penguins nesting habitat normally consists of burrows built in sand dunes,
rockpiles, sea caves, and occasionally under buildings. A collection of burrows is
known as a colony. The Little Penguin is not as social as other Antarctic penguin
species and as a result the colonies are less densely packed (Margus 1985; Stahel
and Gales 1987).
A typical burrow consists of a tunnel 60 - 80 cm long with a nest bowl at one end
large enough for a penguin to stand in, even though the entrance may often be much
smaller. Penguins dig burrows with their feet and if the substrate is too friable, the
birds will nest on the surface of the ground under vegetation (Klomp et al. 1991).
Nest material is added throughout the breeding season and consists of locally
available plant material. Little Penguins are opportunistic birds and where such
typical burrows are not available, will often nest in anything that provides relative
shelter.

6.2

Habitat in North Sydney Harbour

The Manly foreshore area is a characteristic Hawkesbury sandstone formation with a
central ridge that gradually gives way to cliffs of 3-4 m in the north-east and west,
with cliffs of 10-15m in the south (Little Penguin Steering Committee 1996). Rock
falls due to erosion and weathering have created ideal penguin nesting habitat.
A range of nest types are utilised by Little Penguins including under rocks on the
foreshore, rock falls under seaside houses, garages, under stairs, in wood piles and
under overhanging vegetation as illustrated by the Manly colony. The building of a
sea wall in 1986 appears to have blocked access to a few nests under building
foundations. Since this time, penguins have been observed coming ashore and
travelling along concrete pathways, up stairways, onto street level before descending
more stairs to gain access to their nests.
Residential development around the Manly foreshores has greatly reduced the
amount of native vegetation present. Remnant native species on slopes where
penguins nest include Morton Bay figs (Ficus macrophylla), blueberry ash
(Eucalyptus reticulatus) and coastal banksias (Banksia spp.). Introduced species
such as lantana (Lantana camara) and asparagus fern (Protoasparagus aethiopicus)
have grown very dense at a number of sites and screen some penguin nests from
predators (Little Penguin Steering Committee 1996).
Parts of Sydney Harbour National Park are similar to the Manly foreshore although
the cliffs are less sheer and the rock formations provide easier human access. The
vegetation consists of typical coastal banksia scrub and introduced species. There is
some woodland containing Eucalyptus botryoides associations also present (NPWS
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1996 unpublished). Tree dieback and weed infestation is common and much of the
foreshore vegetation consists of introduced species such as lantana and coral trees
(Erythrina sykesii).
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7

Biology and ecology

7.1

Life History

Male Little Penguins return to their colonies between June and August to
reconstruct or dig new burrows and to attract females (Stahel and Gales 1987).
During this pre-breeding period, birds spend increasing amounts of time at their
colonies, sometimes spending all day in their burrows (Lindsey 1986). Little
Penguins have only one mate at a time and some retain the same mate for life.
Studies carried out on Phillip Island in Victoria, however, indicate that on average
one in four birds changes mates each year (Reilly and Cullen 1981).
Compared to penguins in the sub-Antarctic and Antarctic regions, Little Penguins
experience an extended breeding season with annual variations (Stahel and Gales
1987). The annual breeding season for Little Penguins varies from colony to colony
and is affected by food availability. There is considerable variation in both the
timing and duration of the breeding season in Little Penguins between different years
and different locations (ibid.).

7.2

Nesting

Nest building usually occurs in September and incubation is from mid-October until
early November, although this can vary and often occurs earlier. A clutch of usually
two, almost identical, white eggs each weighing approximately 55 g is produced
(Stahel and Gales 1987). Although both eggs normally hatch, only one chick usually
fledges successfully. It appears, however, that it is not uncommon for two chicks
and two clutches to be raised in North Sydney Harbour (J. Reizes, pers. comm.
MEC). The interval between laying of the two eggs in a clutch is 1 - 4 days, similar
to that of other penguin species (Stahel and Gales 1987). The Manly population
appears to begin laying in late August through to November, although this may vary
from year to year (Recovery Team, pers. comm.).
The incubation period varies between 33 and 37 days with the male and female
sharing incubation duties. Incubation shifts usually last 1 to 2 days, but can be as
long as ten days (Stahel and Gales 1987). Shift changeovers take place at night after
penguins return from sea. Hatching of chicks can take from 24 hours to three days,
with hatching success averaging around 60%, which can vary seasonally (ibid.).
Little Penguin chicks cannot raise their heads when first hatched and their eyes
remain closed until the second or third day when an eye slit becomes evident. Eyes
do not fully open until about one week of age (Stahel and Gales 1987). The chicks
are covered in down and remain in the burrow until fledged.
For 2 to 3 weeks after the chicks have hatched, adults alternate between remaining
in the nest and foraging at sea. The adults swap these guarding and feeding roles
each evening. After the chicks have developed enough to maintain their body
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temperature, they are left unguarded during the day while both adults forage at sea
(Lindsey 1986; Stahel and Gales 1987). As the chicks grow, parents visit the nest
less often, except for regular evening feedings. At approximately five weeks chicks
may sit outside the nest in the evening waiting for their parents to return with food.
At this time adults return most evenings to feed the chicks, sometimes arriving
separately. After feeding the chick, adults usually rest and groom a short distance
away from the nest (Stahel and Gales 1987). Chicks leave the nest after 7 to 9
weeks (average 54 days) to mature at sea.
Little Penguins commonly only rear a single clutch in a season. However, if one is
lost, a second clutch will usually be laid. In successful years, Little Penguins may
rear two consecutive clutches; this is known as double-brooding and seems to occur
in no other species of penguin (Stahel and Gales 1987). Double-brooding is more
likely to occur when the first clutch commences early in the season.
Where there are two chicks in the brood, the parents feed the stronger of the two
chicks first. When the stronger one has had enough, the other then has its share.
When food is plentiful, both chicks will be fed sufficiently, but during times of food
shortage the stronger chick will take most of the food and the smaller chick
eventually starves to death (Stahel and Gales 1987).

7.3

Moult

Once the young have fledged, adults increase their fat stores in preparation for the
moult (when they replace their plumage). Moulting in penguins requires an
extensive period ashore during which time the bird cannot forage until the new
plumage is waterproof (Reilly and Cullen 1981). As with most non-migratory
species with a clear annual breeding cycle, the Little Penguin moults after breeding
(ibid.). Often breeding pairs return to the burrow together to moult (Stahel and
Gales 1987). The Little Penguins at the Manly colony moult from February through
to April (Recovery Team, pers. comm.).
Little Penguins do not always moult in the same burrow in which they breed. Reilly
and Cullen (1981) found that penguins on Phillip Island were more likely to use the
same burrow they bred in or one in the vicinity if the breeding had been successful.
They were more likely to move from the breeding burrow to find an alternative
moulting place after a breeding failure.
Reilly and Cullen (1981) also found that penguins lost weight during the breeding
season and gained 30 to 40% of their weight in the few weeks before moult.
Penguins can weigh twice as much as normal, up to 2 kilograms, during this time
(Stahel and Gales 1987, pers. obs.).
Unlike most birds, new feathers begin to grow before the old ones are lost. Feather
loss in Little Penguins is essentially a mechanical process through preening and
abrasion (Stahel and Gales 1987). Replacement of full plumage within 2 to 3 weeks
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requires extreme physiological effort and increases energy loss. A higher metabolic
rate and body temperature, plus the large amounts of energy required for feather
replacement results in a profound loss of weight. Stahel and Gales (1987) estimate
that Little Penguins lose about 900 g at the rate of 50 g per day during moult and
are emaciated by the end of the process (ibid.).

7.4

Dispersal and foraging

Some Little Penguins are found at their colonies all year but outside of the main
breeding season, relatively few birds come ashore (Margus 1985; Klomp and
Wooller 1991). Studies by Reilly and Cullen (1982) found that adults in south-east
Australia seemed to remain centred on their breeding colony throughout the year,
although they may leave for 2 to 3 months during the non-breeding season.
Adult penguins generally do not disperse far from their colonies and their daily
foraging range is usually between 10 to 30 km (Margus 1985; Cullen pers. comm.).
In contrast, immature birds have been known to disperse hundreds of kilometres
from their natal colony (Reilly and Cullen 1981; Stahel and Gales 1987).
Studies in Victoria (Dann and Cullen 1989) estimated a feeding range of 20 km for
Little Penguins during the chick rearing period when adults were only away from the
nest during daylight. During the incubation period (with one bird on the eggs), the
other bird can be at sea for up to eight days. Once young have hatched, however,
the foraging range is greatly reduced. During food shortages when many chicks
were starving, adults were absent from the nest for periods of up to five days and
foraged in a wider range than usual (Dann and Cullen 1989).
Radio-tracking studies (Weavers 1992) have shown two typical travelling patterns in
Little Penguins: short-term and long-term. Short-term trips usually occur during the
breeding season, last a day and are localised, whereas long-term trips typically occur
during the non-breeding period, may last several days and extend hundreds of
kilometres. The mean maximum radius of travel for short-term trips was 7.9 km
from the burrow with 95% of the recorded birds’ time spent within a radius of 15
km of the burrow and 9 km of the coast. For 74% of the recorded time on longterm trips birds stayed within 20 km of the coast.
The survival of young fledglings depends on their weight and the time of fledging
(Stahel and Gales 1987). Once fledged, young birds are not seen again at their natal
colony for about a year when they return to moult (Reilly and Cullen 1982; Stahel
and Gales 1987). They repeat this pattern year after year until they are ready to
breed at about 3 to 4 years of age (Reilly and Cullen 1982; Margus 1985).
However, not all young return to their natal colony and adults seem more committed
to their natal colonies (Reilly and Cullen 1981). It is not known whether young
birds spend most of their time after fledging at sea or disperse to other colonies
(Reilly and Cullen 1982; Stahel and Gales 1987).
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7.5

Swimming

The Little Penguin’s streamlined body and short wings are adaptations to swimming
in a marine environment. They use less energy during surface swimming than they
would while walking at an equivalent speed (Stahel and Gales 1987). Energy costs
for swimming underwater are estimated to be 30 percent lower than swimming on
the surface despite faster speeds (ibid.).
Studies on the Phillip Island colony (Dann and Cullen 1989) indicate a maximum
swimming speed from 4.0 to 8.5 km/h. The average maximum speeds for
underwater sprinting was 6.4 km/h and 5.3 km/h for surface paddling. Estimates
indicate Little Penguins travel in search of food at the most efficient energy level and
are unlikely to swim faster than 6 km/h.

7.6

Diet

There is little detail about the feeding ecology of Little Penguins, as they are difficult
to observe, and the majority of dietary information is based on stomach content
analysis (Klomp and Wooller 1988; Cullen et al. 1992). Little penguins appear to be
opportunistic feeders foraging in relatively shallow waters (Stahel and Gales 1987).
Their diet consists mainly of small schooling fish, like anchovies (Engraulis australis
(Shaw)), pilchards (Sardinops neopilchardus (Steindachner)), squid (Order
Tuethida) and to a lesser extent, krill (Euphausids) (Hobday 1992). Rocks and
seaweed have intermittently been found in stomach contents, indicating that
penguins occasionally feed on the ocean floor (Stahel and Gales 1987).
Seasonal variation in diet seems widespread in most penguin species and probably
relates to differences in prey distribution and availability (Stahel and Gales 1987).
Studies on the abundance and distribution of pilchards and anchovies, the two main
prey species of Little Penguins in Port Phillip Bay, indicate that when these species
are low in abundance, the foraging range of Little Penguins increases and breeding
success decreases (Hobday 1992).
Preliminary studies conducted by Taronga Zoo on Lion Island (Cunnigham et al.
1993) commonly recovered blue sprat (Spratelloides delicatulus (Bennett)),
common hardyhead (Atherinomorus ogilbyi (Whitley)) and small mouthed
hardyhead (Atherinomorus sp.), indicating these to be the primary prey species of
this population.
Penguins were also found to feed on southern herring
(Herklotsichthys castelnaui Valenciennes), bullseye (Priacanthus spp.), and to a
lesser degree cephalopods. Penguins in captivity at Taronga Zoo generally eat about
a third of their body weight (approx. 300g) per day (E. Walraven, pers. comm.
Taronga Zoo).
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7.7

Mortality

Little Penguin mortality is caused by a range of factors such as pollution, disease,
parasitism, predation by native and feral animals, entanglement in fishing nets and
lines, human disturbance, storm events, and starvation.
Studies conducted on Phillip Island (Harrigan 1992) found most adult deaths were
due to trauma from predation or road traffic. Post-fledging birds often had
considerable parasitic infection which resulted in debilitation and death. In the late
winter/spring of 1984 and 1985, many adult penguins in Port Phillip Bay died of
starvation which seemed to be a direct result of food deprivation. Miscellaneous
causes of death include the toxic effects of oil in birds contaminated by marine spills,
chronic lead poisoning (due to ingestion of part of a lead fishing sinker), and
entanglement in discarded fishing tackle and/or plastic debris. In some colonies,
large skinks have been recorded taking abandoned penguin eggs (Meathrel and
Klomp 1990).
Other studies on Phillip Island found that most chicks appeared to die from
starvation, most likely due to food shortages (Reilly and Cullen 1979). The reason
for most adult deaths was unknown but some were caused by foxes which killed
birds but did not eat them. In some parts of Phillip Island deaths were caused by
humans through trampling of burrows, illegal removal, road casualties and deliberate
killing. Reilly and Cullen (1979) were concerned that the population may
deteriorate with encroaching land development and increasing human population
pressure.
Fox predation appeared to be one of the major impacts on the Eden colony as were
dog attacks (Margus 1985) which are believed to have eventually wiped out the
colony (N. Klomp, pers. comm. CSU). At Spring Cove in Sydney Harbour a fox
terrier from an anchored boat came ashore and killed several penguins (A. Morris,
pers. comm. NPWS).
The oldest recorded Little Penguin was banded on Bruny Island in Tasmania in 1969
and recorded alive and still breeding on Gabo Island in Victoria 21 years later
(Stahel and Gales 1987). This longevity is not a common occurrence and Reilly and
Cullen (1979) found a mortality rate of 14.2% each year and a life expectancy of 6.5
years. Stahel and Gales (1987) calculated only 6% of penguins survive until the age
of 21 years.
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8

Previous actions undertaken

8.1

Monitoring

8.1.1 NPWS survey and monitoring
Penguin landing site counts were organised by the NPWS Sydney (North) subDistrict and the Manly Environment Centre in 1996 and 1997. In 1998 twenty-five
volunteers from the Field Observers Club of NSW (amateur bird watching
association) and NPWS staff conducted a landing site count area on February 12.
Other counts have been conducted in November 1998 and January 2000 with
volunteers and community members.
As part of the fauna surveys for the Northside Storage Tunnel project, Sydney
Water Corporation has undertaken preliminary surveys for Little Penguins in the
area. Environmental management plans have been produced for the development
and include measures to monitor and mitigate effects of the activities on the Little
Penguin Population. Monitoring of the colony will continue during and postconstruction.
The NPWS commenced a nest site monitoring program and landing site counts of
the endangered Manly population in November 1997. The objectives of the
program are:
• to obtain baseline data on the size of the adult breeding population;
• to establish a consistent monitoring program;
• to survey and map existing breeding burrows;
• to survey and note potential burrow sites; and
• to train NPWS staff and volunteers in penguin monitoring techniques.
Mapping and marking of burrows/nests has been completed for all of the known
habitat. Banding of individual birds to assist in individual identification, to provide
an estimate of population size and as part of the monitoring program has also
commenced. (Appendix 3).
8.1.2 Penguin Watch
The Manly Environment Centre has been recording recollections as well as current
sighting and mortality information through Penguin Watch. Penguin Watch includes
a variety of people from the community such as residents who have penguins on
their property or nearby and commercial and recreational fisherman. Penguin Watch
has assisted the NPWS Sydney North sub-District in previous penguin counts.
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8.2

Biology and research

8.2.1 Taronga Zoo
Staff at Taronga Zoo have extensive experience in the handling and breeding of
Little Penguins in the Sydney Region. In addition to their permanent captive
population of penguins, Taronga Zoo’s veterinary hospital often treats penguins
brought in by the public. Taronga Zoo’s banding records started in 1987. Since
that time the Zoo has released 111 Little Penguins of which 10.7% have been resighted. The time between release and recovery ranged from 11 days up to 5 years
with an average of 693 days (E. Walraven pers. comm.).

8.3

Community education

8.3.1 National Parks Foundation Appeal
In January 1998, the National Parks Foundation launched a ‘Save the Fairy Penguin’
Appeal. This Appeal was widely publicised on Radio 2UE and the regional and
local press to raise awareness and funds for the recovery of the population. The
revenue raised from the appeal will be used to fund some of the actions identified in
this Plan.
8.3.2 Manly Environment Centre
The Manly Environment Centre along with the local community has played a key
role in the conservation of the endangered population of Little Penguins. The centre
was involved in getting the population listed as endangered and has worked
collaboratively with local residents on activities such as Penguin Watch, soil erosion
mitigation, population counts and the production of an information brochure.
8.3.3 NPWS monitoring
Significant progress has been made with the local community through the NPWS
monitoring program. Numerous residents in the immediate vicinity of the colony
have been approached by NPWS officers in the course of conducting survey work.
Open discussions with local residents on site and the provision of a community
barbecue at the Quarantine Station provided community contact and anecdotal
information. Volunteer observers have been involved in the 1996, 1997, 1998, 1999
and 2000 penguin counts.

8.4

Population management

8.4.1 Management Plan
A Little Penguin Steering Committee was formed in April 1991 following local
community concern regarding the continued survival of Little Penguins in Manly.
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The Committee comprised representatives from the local community, Manly
Council, Manly Environment Centre, Taronga Zoo, NPWS, and the Waterways
Authority Maritime Assets Division (previously the Office of Marine
Administration). The broad aim of the Committee was to ensure the survival of
Little Penguins at Manly Point. One of the main problems with the management of
the penguins was that the colony occurred on land of different tenure. A
“Management Plan - Little Penguins, North Harbour, Sydney” was prepared by the
Little Penguin Steering Committee in October 1996 to address issues of concern and
recommend appropriate management actions.
8.4.2 Recovery team
The Little Penguin Recovery Team was convened in February 1998 to oversee the
initial investigations and guide NPWS in the preparation of the recovery plan of the
endangered population of Little Penguins at Manly.
Members of the Recovery Team include representatives from NPWS Sydney North
sub-District, NPWS Sydney Zone, Taronga Zoo, Manly Council, Manly
Environment Centre, Southern Oceans Seabird Study Association (SOSSA), Charles
Sturt University, and NSW Fisheries. At some of the meetings, the Recovery Team
invited particular representatives from organisations to discuss certain issues. These
included representatives from the Waterways Authority, including the Maritime
Assets Division, and the Sydney Water Corporation.
8.4.3 Environmental assessment
A number of developments have been granted development consent or approval near
the area identified for the endangered population including the Sydney Water
Corporation Northside Storage Tunnel. Each of these developments have
considered the impacts on the Little Penguin population in North Harbour and have
been required, through various conditions, to mitigate these impacts.
8.4.4 Pest control
Regular pest control is undertaken by the NPWS within Sydney Harbour National
Park. Weed control is also regularly undertaken by NPWS within the national park
and local bush regenerators in Manly. Care is taken not to disturb penguin habitat
during these activities. Bush regeneration has been carried out by Manly Council
near penguin habitat.
Manly Environment Centre worked with local volunteers to replant cliff top
vegetation around Manly. This was done to increase the stability of the area and
was based upon advice from the Department of Land and Water Conservation.
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8.4.5 Past use of nest boxes
Six nest boxes were installed at the Manly colony to provide additional nesting
habitat. Currently only two of the nest boxes are occupied. Recently, there have
problems with the design of the installed nest boxes as they do not allow for proper
ventilation. Currently occupied next boxes will be replaced with an improved
wooden design and unoccupied nest boxes will be removed.
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9

Management issues

9.1

Introduction

The management of the conservation of threatened species requires the development
of a “recovery program” which considers (i) the biological and ecological aspects of
the species; (ii) the social, political and organisational parameters that may affect the
success or otherwise of the program; and (iii) the economic factors which may
influence the operation of the program’s implementation.
As such, this section identifies the management issues affecting the endangered
population of Little Penguins in North Sydney Harbour including:
• limits of our current understanding of the population’s biology and ecology;
• threats and reasons for decline; and
• social and economic factors which may influence the success or otherwise of the
recovery plan.

9.2

Level of current understanding

Most of the basic biology and ecology of the Little Penguin is generally well known
and documented. Sections 3 through 7 of this plan present an overall view of the
species’ ecology and biology. However, there is less information regarding foraging
behaviour of the Little Penguin, specifically the extent of the foraging area. In
relation to the Little Penguin Population at Manly, interactions with other
populations is not known. The main threats to this species are similar to other
colonies and are outlined in the following section.

9.3

Threatening processes

The Little Penguin population at Manly is considered endangered due to an
extremely small number of individuals, its disjunction from other populations, its
occurrence in Sydney Harbour and its former range on the mainland has been
reduced. The population is believed to be threatened by predation from introduced
and domestic animals such as dogs, cats and foxes, as well as destruction and/or
disturbance of nesting habitat.
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9.3.1 Habitat loss and modification
Much of the suitable nesting habitat around the Manly foreshore has been destroyed
as a result of residential development. Other areas have become inaccessible or
unsuitable with the exception of the Sydney Harbour National Park area. In some
areas the construction of a sea wall appears to have blocked direct access to several
nests. This has resulted in penguins being diverted onto the street where several
have been killed by dogs and cars (Little Penguin Steering Committee 1996).
The vegetation at Manly Point helps to protect nest sites by stabilising topsoil,
slowing and scattering surface water run-off and providing shade which reduces heat
on the rocky slopes utilised by penguins. This is particularly important during the
height of the breeding period in summer (Little Penguin Steering committee 1996).
Vegetation also provides cover from predators and helps to hide nest sites from
human disturbance, so its removal poses a threat to the colony (ibid.). This
vegetation includes introduced species such as lantana, which is classified as a
noxious weed (W2) in the Manly local government area (ibid.).
9.3.2 Disturbance
Disturbance of Little Penguins and their habitat is a threat to the North Sydney
population. There have been reports of jet skis harassing penguins in Sydney
Harbour (Sydney Morning Herald 24/01/97; Daily Telegraph 1/02/97; Manly Daily
22/02/97).
Disturbance around nesting areas is another threat to the population. Increases in
noise and light from nearby buildings and waterway activities have the potential to
impact penguin nesting activities. Lights shining onto nesting areas from boats or
buildings may disorientate or even prevent birds from returning to shore.
North Harbour is used for a variety of recreational purposes including windsurfing,
jetskiing, power boating, kayaking, yachting, diving, swimming as well as
commercial and recreational fishing. Power boaters, including jet-skiers, need to be
aware of the marine regulations, such as the 100 metre wide 4 knot speed limit
(Appendix 2) imposed by the Waterways Authority around North Harbour area, and
also aware of other beneficial users of the waters particularly wildlife.
There are also restrictions relating to anchoring. Boats are prohibited from
anchoring within 30 metres of the shore in the Spring Cove area only (Waterways
Authority). This restriction does not apply to Manly Cove.
Disturbance from the public may place additional pressure on the penguin colony.
Most of the foreshore along Manly Point is not accessible to the general public
although residents have observed tourists in the area (J. Reizes, pers. comm. MEC),
and members of the public accessing the area to walk dogs (Little Penguin Steering
committee 1996).
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Any development will be assessed in accordance with this recovery plan and the
environmental impact assessment guidelines provided in Appendix 6. Development
proposals must asses direct and indirect impacts on the penguin population and its
habitat. Section 5A (EP&A Act 1979) assessments (8 pt test) should address both
direct and indirect impacts on known and potential habitat. Direct impacts can
include harm to individual penguins, loss/damage to nesting habitat and restriction of
access to nest areas. Indirect impacts can include increases in noise and light around
nesting areas as a result of the proposed development and/or its construction.
9.3.3 Predation
Predators such as dogs, cats, and foxes are known to take penguins from shallow
burrows and as they move between the water and their nesting habitat. On one night
in 1995 eight penguins were killed in a residential street and veterinary postmortems indicated that a dog attack was responsible (Little Penguin Steering
Committee 1996). Domestic dog attacks seem to be predominantly responsible for
the destruction of the Eagles Claw population at Eden (N. Klomp, pers. comm.).
Local residents on occasions walk their dogs along the foreshore around Manly and
often take their dogs off the leash (pers. obs.). In 1985 several penguins were killed
by a single dog from an anchored boat (A. Morris, pers. comm. NPWS). Domestic
cats have often been observed in the foreshore area (J. Reizes, pers. comm. Manly
Environment Centre).
The loss of only one adult in a breeding pair can result in the death of the young
(Stahel & Gales 1987; NPWS Eden 1994). The colony at North Sydney Harbour is
extremely sensitive to predation due to its small size and several predation events in
a single breeding season could severely reduce the viability of the population (Little
Penguin Steering committee 1996).
9.3.4 Pollution
Pollution may adversely impact the colony. Stormwater runnoff and rubbish
dumping can destroy nesting habitat and expose penguins to pollutants (Little
Penguin Steering committee 1996).
Inputs into Sydney Harbour from stormwater, sewerage overflows, watercourses
and atmospheric fallout affect water quality and substrate composition and may
affect penguin health (1992 Victorian Department of Conservation and
Environment). Industrial and urban inputs of heavy metals and organochlorines into
Sydney Harbour have the potential to cause physiological effects on wild penguins
by contaminating their food source (Cunningham et al. 1993). Monitoring of these
inputs and any changes in concentrations will assist in determining their effects and
any conservation actions required.
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Pollution of the harbour from deliberate or accidental marine oil or chemical spillage
may impact penguins feeding or moving through the harbour (Little Penguin
Steering committee 1996). Sydney Harbour is often used by cargo and military
ships. Accidents involving large-scale spillage of oil, petrol or other toxic products
from ships, boats, shore-based operations or trucks could have a major impact on
the colony. The impact may be direct by covering the foreshore and penguins
themselves or indirect by destroying habitat or fisheries in the harbour. Even though
environmental controls are currently in place, such as Protection of the Environment
Operations Act 1998, it is essential that an integrated response between the various
relevant organisations is implemented to minimise the impact on the penguins and
habitat.
9.3.5 Commercial Fishing
There have been suggestions that commercial fishing in Sydney Harbour may be
having a detrimental impact on the food source of Little Penguins. Currently,
though, there are no data available to support this claim.
It is well known that failure of food resources is a common cause of mortality in
seabirds (Harrigan 1992; Norman et al. 1996). Norman et al. (1996) stated that
studies in Victoria have revealed that although the pilchard fishery in Port Phillip
Bay has increased substantially in the last 10 years, there seems to be no
demonstrable effect on penguin or gannet populations.
Little Penguins from the St Kilda colony are heavier than those on Philip Island
(Cullen et al. 1996). This may be attributed to the close proximity to good fishing
grounds and a savings in energy expenditure by foraging close to nest sites (Cullen
et al 1996). It also means that less food is digested by adults prior to feeding chicks
as forging trips are shorter (Cullen et al. 1996).
Fishermen may also have an impact by hauling nets outside burrows and obstructing
penguins from returning to their nests. This impact is worse during the breeding
season as the adult bird is forced to stay in the water longer and may digest a large
portion of food that would have been available for the chicks. This was observed by
researchers at Five Islands, where penguins were unwilling to return to their nests to
feed their chicks whilst fishers were hauling nets on shore (L. Smith, pers. comm.
SOSSA).

9.4

Translocation

Translocation is defined as the deliberate reintroduction of species into an area
where it once occurred or introduction to an area where it never occurred.
Translocation may also involve the supplementation of a declining population with
new individuals. Captive breeding may be a component of a translocation program
and is used as a source of animals for the above. Translocation programs are usually
devised to assist in the conservation of a threatened species, within the context of a
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broader recovery strategy (NPWS 1997b). Translocation programs can provide a
measure of security for critically endangered populations in the event of catastrophes
such as the impacts of fire or disease.
Translocation programs have been used successfully with Little Penguins elsewhere
in Australia (E. Walraven pers comm. Taronga Zoo). At this time translocation of
penguins from the Manly Colony is not proposed. Translocation may be considered
as an option in emergency situations such as marine pollution incidents. Nest boxes
will be placed in Sydney Harbour National Park for use in emergency situations.

9.5

Social and economic consequences

9.5.1 Social considerations
The main social impacts resulting from the implementation of this recovery plan will
effect the local residential community and to a lesser extent, recreational users
around North Sydney Harbour. Increased awareness regarding the conservation of
threatened species in an urban setting will help to bring about changes in social
behaviour. These changes relate to access around the colony, responsibility of
fishermen, harbour users and responsible pet owners.
Little Penguins appeal to many people in Sydney, as illustrated by the success of the
National Parks Foundation “Save the Fairy Penguin Appeal” and the inquiries it
generated. The local community are generally very supportive of actions that
protect the penguin colony. The Manly Environment Centre has worked for many
years in protecting the colony and has gained much support in the local community
for its efforts. However, access to the colony by the general public will need to be
regulated due to possible adverse impacts on the population.
Negative social impacts may include public dissatisfaction with recovery plan actions
which limit previously unregulated activities, such as dog walking, fishing and
general access to the water. The presence of the Little Penguin colony may have
some negative impacts on local residents due to the noise and smell generated from
the birds. Adaptive management of the colony based upon consultation with the
local public is an avenue to reduce some of these impacts.
Another impact may be consideration of the endangered Little Penguin colony in any
environmental impact assessment for proposed development. As an endangered
population listed on the TSC Act, the Little Penguin colony at Manly must be
considered in any development proposals. It is likely that a number of development
proposals will need to take the colony into consideration.
The continued consultation and collaboration with the local community, Manly
Council and the Manly Environment Centre will address and minimise social impacts
arising from the conservation of the Little Penguin population. The high level of
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community involvement to date has not only helped to conserve the population but
has also provided a forum to discuss and address social impacts.
9.5.2 Economic considerations
The economic consequences of this recovery plan relate to implementation costs and
possible development restrictions.
Implementation costs include population
monitoring, habitat management and community liaison. The potential impact on
development approvals should be minimal since most of the area is developed or is
land administered by the NPWS. Proposed changes to existing dwellings may be
affected, but conditions would most likely be related to minimising disturbance to
the colony during construction and proper disposal of building materials.
Management costs related to NPWS land should be reflected in the management
plan for Sydney Harbour National Park at North Head. These are costs associated
with on-park pest species management, erosion control measures and habitat
management.
Funds to implement parts of the recovery plan will come from NPWS core business,
Manly Council, the Sydney Water Northside Tunnel Project and also include the
National Parks Foundation “Save the Fairy Penguin Appeal”. Moneys raised have
helped to fund research on the endangered colony. Opportunities to increase
general awareness of other threatened species through the knowledge that a wild
population of penguins exists in the harbour of a major city like Sydney are available
through the sale of film, books and other merchandise about the Little Penguin and
its habitat.
Funds are also being sought from external sources for further research such as the
study of interactions with other Little Penguin colonies and genetic variation within
and between colonies.

9.6

Population’s ability to recover

No data currently exist that clearly demonstrate the past or present status of the
Little Penguin population at Manly. Anecdotal observations from Manly residents
and NPWS district staff suggest that the population has declined over the past 10
years. It is not known whether the population is stable and fluctuating within normal
ranges due to annual and seasonal variation in breeding success, or whether the
population is in decline from factors such as habitat loss, predation by domestic pets
or abnormally high mortality caused by diminished food resources.
At this stage the likelihood of recovery for the Little Penguin population at Manly is
not known. Ongoing monitoring of the population is being undertaken to provide an
assessment of the population’s status and inform the development of appropriate
management techniques. Recent survey work has indicated that penguins are re28

occupying previously abandoned nest sites. This suggests that the population has
the potential to re-colonise available habitat and increase in size.
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10

Recovery objectives, performance criteria and
actions

10.1 Overall recovery objective
To maintain and enhance the endangered population of Little Penguins at Manly to a
position of security in the wild and have it de-listed as an endangered population on
Part 2 of Schedule 1 of the New South Wales Threatened Species Conservation Act
1995.

10.2 Overall recovery performance criteria
The risk of extinction of the Little Penguin population at Manly is decreased by
managing known habitat and reducing threats to the colony.

10.3 Individual objectives, actions and criteria
The plan consists of 14 actions to fulfill the associated objectives. These actions,
associated objectives and performance criteria are detailed below.
1. To determine the current status of the population and extent of available habitat.
2. To identify and ameliorate impacts of current threats.
3. To maintain the population at current levels and increase the limits of potential
habitat.
4. To continue community education, awareness and involvement.
5. To ensure the protection the Little Penguin population at Manly and its habitat in
the long term.
6. To support and coordinate research into the ecology of the population.
7. To re-assess recovery program priorities.

Recovery criteria
1. The monitoring program continues and a better indication of the size and status
of the population is determined.
2. Predation and disturbance to nest habitat is minimised and the number of
predation incidents decreases annually.
3. Habitat is enhanced and the viability of encouraging penguins to areas of more
secure habitat and the introduction of more artificial burrows is investigated.
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4. Community members are involved in the monitoring program and are aware of
threats to population. Contact is made with local residents at least twice a year
and they are provided with status reports regarding the population.
5. Existing penguin habitat is appropriately managed with the aid of guidelines and
the relevant authorities and landholders are informed of the sensitivities of the
population.
6. Appropriate research is initiated and coordinated through the recovery team.
7. The recovery team has an annual meeting each March and a critical review of
priorities occurs.

Recovery Actions
1. Monitor the population and identify potential habitat in the area (Action 11.3).
2. Threat Management (Action 12.3).
•

Establish a mortality register (Action 12.3.1).

•

Educate and provide advice to the community (Action 12.3.2).

•

Erect appropriate signs to protect the colony (Action 12.3.3).

•

Educate the community regarding responsible pet ownership and enforce the
Companion Animals Act (Action 12.3.4).

•

Undertake pest management in Sydney Harbour National Park (Action
12.3.5).

•

Include the colony in planning for marine pollution management (Action
12.3.6).

•

Enforce North Sydney Harbour waterway regulations (Action 12.3.7).

•

Monitor fish stocks in Sydney Harbour and surrounds (Action 12.3.8).

3. Manage nesting habitat through appropriate bush regeneration and community
education (Actions 13.3.1 & 13.3.2).
4. Continue the community outreach program (Actions 14.3.1 & 14.3.2).
5. Protect habitat of the Little Penguin population at Manly through the
environmental planning and assessment process (Actions 15.3.1 - 15.3.3).
6. Coordinate and support research into the ecology of the population (Action
16.3.1).
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7. Convene a recovery team meeting to re-evaluate recovery plan priorities based
upon information generated in the monitoring program described in Action 1
(Action 17.3.1).
The above actions are presented in more detail in Chapters 11-17.
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11

Monitoring

11.1 Objective
To determine the current status of the population and extent of available habitat.

11.2 Performance criteria
An ongoing monitoring program is established with trained staff and volunteers and
results are entered into a database. A map depicting nesting sites is produced and
potential habitat from North Harbour recorded. Over a period of 5 years, a better
indication of the size and status of the population is determined.

11.3 Recovery action
11.3.1 The NPWS will monitor the penguin population and identify potential habitat
in the area.
The NPWS will develop appropriate methodology and implement a robust
monitoring program to identify annual and seasonal trends in the population.
Baseline data on the size of the adult breeding population will be collected and a
database established and maintained for monitoring activities including landing site
counts, bird banding data and nest locations. NPWS staff and volunteers (including
local community members) will be trained in penguin monitoring techniques.
Existing nest sites will be surveyed and mapped. Potential habitat will be surveyed
around North Harbour. Details of the monitoring program are provided in
Appendix 3.

33

12

Threat management

12.1 Objective
To identify and ameliorate impacts of current threats through a threat abatement
program.
The known threats to the population are predation by dogs, cats and foxes, loss of
suitable habitat due to development and disturbance from human activity near nest
sites. Potential threats could include impacts on foraging habitat and prey species
(such as fishing activities, water quality and sea grass degradation), increased
waterway traffic and increased illumination at nest landing sites. Consideration of
population dynamics and research findings will be used to assess the magnitude of
threats (known and potential) and inform management decisions (Action 17).

12.2 Performance criteria
Threats from predation by dogs, cats and foxes and disturbance to nest areas will be
minimised, thus improving the probability of the long-term survival of the colony.
Specifically this includes:
• the number of reported deaths and incidents from predation on the Little Penguin
population decreases annually;
• a clear indication of the nature and severity of threats will be known through
maintenance of the mortality register;
• relevant advice is provided to the local community through newsletters,
pamphlets and educational forums;
• regular reports by Council and NPWS rangers regarding predator control success
are prepared and considered by the recovery team.

12.3 Recovery action
Implement a range of coordinated, on-ground activities to ameliorate the impact of
currently recognised threats.
12.3.1 The NPWS will establish and maintain a mortality register (Appendix 4) to
record the number and nature of all penguin deaths in North Sydney Harbour.
Taronga Zoo have offered to assist in post mortems to determine cause of death
(disease, predator attack, entanglement etc.) for penguins provided they are brought
in within 12 hours after death (Appendix 4).
12.3.2 The NPWS and Manly Council will provide advice to residents on how to
manage vegetation including lantana on their properties without threatening penguin
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habitat. Community consultation will continue in conjunction with Manly Council
and relevant agencies to educate residents, commercial operators, the fishing
community and other users of the areas adjacent to the colony to be responsible
about activities and threats, including domestic animals and disturbance to nest
habitat. Educational brochures have been provided in Appendix 5. Taronga Zoo, in
conjunction with the NPWS and Manly Council, will develop an education kit.
12.3.3 Manly Council will erect a sign at Manly Peace Park with the following or
similar message: “Wildlife Conservation Area, Please Keep Dogs on Leads” and will
include a phone number for Council Rangers for further information. The Council
will also discourage illegal access to the Manly Point area.
12.3.4 To reduce predation on the colony Manly Council will enforce the provisions
of the Companion Animals Act 1998, firstly through educating the local community
of the Act and if necessary by targeting patrols and enforcement in the foreshore
area near the colony. Council will also encourage the de-sexing and registration of
domestic cats.
12.3.5 The NPWS will continue to undertake regular pest management programs
within Sydney Harbour National Park to eradicate pest species such as foxes which
may threaten the colony and continue neighbour relations regarding straying cats
and dogs. NPWS will investigate the use of baits for controlling foxes in Sydney
Harbour National Park.
12.3.6 The Environment Protection Authority and the Waterways Authority will
incorporate the protection of the penguin colony into the planning for marine
pollution incidents such as the 1999 review of the Coastal Resource Atlas for Oil
Spills in Port Jackson.
12.3.7 The Waterways Authority will, in routine patrols, pay particular attention
that boat and anchoring regulations are adhered to in North Sydney Harbour in
accordance with the Maritime Service Act and the Management of Water and
Waterside Land Regulations NSW Clause 18. The NPWS and the Waterways
Authority may review boating regulations in relation to potential changes in
population distribution identified by seasonal monitoring.
12.3.8 NSW Fisheries will collect data on commercial fishing effort and catches of
bait fish (of importance to the Little Penguin) in Sydney Harbour and adjacent ocean
waters, and record any incidental catches of Little Penguins from fishing nets used in
Sydney Harbour. NSW Fisheries will make this data available to the recovery team.
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13

Habitat Management

13.1 Objective
To maintain the population at current levels and increase limits of potential habitat.

13.2 Performance criteria
Habitat is enhanced and the viability of encouraging penguins to areas of more
secure habitat and the introduction of more artificial burrows is investigated. The
number of penguins nesting in protected areas increases as a result of the provision
of additional nesting habitat.

13.3 Recovery action
13.3.1 The NPWS will manage, in conjunction with Manly Council and local
residents, habitat that is important to the population. The use of artificial nest boxes
will be considered to re-establish penguins in protected areas that are currently
unoccupied and identified as suitable. Current survey of potential habitat will inform
the usefulness of these areas.
13.3.2 The NPWS and Manly Council will investigate options for landscaping
existing exposed burrows to provide increased predator protection. This landscaping
may include the establishment and maintenance of vegetation ‘screens’ to protect
nesting habitat using locally native species where appropriate. Bush regeneration in
conjunction with local residents will aim to ensure that non-native species that
protect penguins are not removed until native cover with similar characteristics have
been established and that any plants which reduce the suitability of the area for
penguins are removed.
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14

Community education and participation

14.1 Objective
To continue community education, awareness and involvement in the management
of the population.
The local community has played a vital role in the conservation of the Little Penguin
colony at Manly to date. Their continued involvement is crucial to the success of
this recovery plan. The NPWS and Manly Council will continue to consult with and
educate local residents and landholders as required to encourage awareness of issues
that affect penguins and encourage appropriate community activities such as
participation in monitoring of the colony.

14.2 Performance criteria
Community members are involved in the monitoring program and are aware of
threats to the population. Contact is made with local residents at least twice a year
and they are provided with status reports regarding the population.

14.3 Recovery action
14.3.1 To educate the wider community about the existence of penguins in Sydney
Harbour articles will be provided for incorporation in existing threatened species
program newsletters, such as the Threatened Species Network Newsletter and the
NPWS Threatened Species Program Newsletter. Articles in the local press will also
be encouraged. The education centre at Taronga Zoo may be used as an educational
forum venue.
14.3.2 The NPWS will continue to invite local residents to participate in penguin
landing site counts.
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15

Environmental assessment

15.1 Objective
To ensure the protection the Little Penguin population at Manly and its habitat in the
long term.

15.2 Performance criteria
Penguin habitat is appropriately assessed with the aid of guidelines and the relevant
authorities and landholders are informed of the sensitivities of the population.

15.3 Recovery action
15.3.1 Informed environmental assessment and planning decisions are made.
Public Authorities (Manly Council, Waterways and NSW Fisheries) will assess
developments and activities, will prepare environmental planning instruments which
avoid and minimise impacts on the population.
In order to give this effect, consent and determining authorities will ensure that:
• developments and activities are assessed with reference to this recovery plan,
environmental impact assessment guidelines (Appendix 6) and any future advice
from the NPWS regarding the distribution, threats, biology and ecology of the
Little Penguin population;
• development consent issued on land in the vicinity of the population is sensitive
to the population, given knowledge of threats; and
• any relevant environmental policies, management plans and Environmental
Planning Instruments are prepared or reviewed with reference to the recovery
planand any future advice from the NPWS regarding the distribution and
ecology of the species.
15.3.2 NSW Fisheries is to consider the impacts of commercial fishing on the Little
Penguin population in North Sydney Harbour when developing management plans
for the estuary in general and ocean haul fisheries. Any fishing activity is to be a
cause for a review of the relevant parts of those management plans.
15.3.3 The NPWS will investigate the feasibility of declaring critical habitat based
upon information generated by habitat mapping and monitoring program (Action 11)
and the research program (Action 16).
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16

Research

16.1 Objective
To coordinate and facilitate research into the ecology of the population.
Research into the level of interaction and exchange with other penguin populations
is needed. Further information regarding the foraging areas and prey items utilised
by the Little Penguin population will be useful in assessing potential impacts

16.2 Performance criteria
Appropriate research is initiated and coordinated through the Recovery Team.

16.3 Recovery action
16.3.1 The NPWS will coordinate and facilitate research regarding interactions with
nearby populations and foraging ecology.
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17

Review

17.1 Objective
To annually re-assess recovery program priorities.

17.2 Performance criteria
The recovery team has an annual meeting each March and a critical review of
priorities occurs.

17.3 Recovery action
17.3.1 Convene a recovery team meeting to re-evaluate recovery plan priorities
based upon information generated in the monitoring program described in Action
11.
This action makes an assessment of the population’s status and distribution annually
and re-assesses recovery plan priorities. Information from the monitoring program
(Action 11) and the research program (Action 16) will inform the recovery team
about the current status of the Little Penguin population at Manly. The following
should be considered in the review of priorities: magnitude of threats and relevance
of associated management actions, habitat protection/enhancement (including
foraging and potential nesting habitat) translocation of Little Penguin fledglings,
installation of additional nest boxes and further research requirements.
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18

Implementation and Costs

18.1 Implementation schedule
Table 2 allocates responsibility for the implementation of recovery actions specified
in this plan to relevant agencies.
Table 2.
Objective
1

2

3

4

5

6
7

Implementation responsibility table for recovery actions.
Description
Responsibility
1
2
3
4
l l l l
Monitor
the NPWS
population
and
identify
potential
habitat in the area
Establish a threat NPWS, Manly l l l l
abatement program Council, EPA,
Waterways &
NSW Fisheries
l l l l
Management
of
NPWS &
nesting habitat
Manly Council
Continue
the NPWS, Manly
community outreach Council
&
program
Manly
Envt.
Centre
The protection of the NPWS
&
Little
Penguin Manly Council
population at Manly
through
the
environmental
planning
and
assessment process
Coordination
of NPWS
research
Re-evaluate recovery NPWS
plan priorities based
upon
information
generated in Action
1

5
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
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18.2 Implementation costs
Table 3 outlines implementation costs for the recovery actions identified in this plan.
Action Description

Year

of

2

3

4

5

Total

12,500
Population monitoring
Threat abatement: Mortality register 13,100
5,500
Community education & advice
4,000
Signage
Education
&
enforcement
of 1,500
Companion Animals Act
1,500
Pest management in SHNP
Marine pollution spill management
√
Enforcement of waterway regulations
√
Monitoring of fish stocks
√
3,200
Management of habitat
3,200
Community outreach program
Reservation/conservation of pop.
√
Research
Re-evaluate priorities

12,500
13,100
5,500

12,500
13,100
5,500

12,500
13,100
5,500

12,500
13,100
5,500

1,500

1,500

1,500

1,500

62,500
65,500
27,500
4,000
7,500

1,500

1,500

1,500

1,500

√
√
√
3,200
2,200

√
√
√
3,200
2,200

√
√
√
3,200
2,200

√
√
√
3,200
2,200

√
5,000

√
5,000

√
5,000

√

49,500

44,500

44,500

44,500

1

11.3
12.3.1
12.3.2
12.3.3
12.3.4
12.3.5
12.3.6
12.3.7
12.3.8
13.3
14.3
15.3
16.3
17.3

Total
1

5

2

6

3

7

Recurrent district operational funds
NPWS Foundation Save the Little Penguin Appeal
Sydney Zone EFT funds
4
Manly Council operational funds
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implementation

Source

7,500
√
√
√
16,000
12,000
√
15,000

39,500 217,500

NP WS
Central Region
recurrent program
funds
funds
22,5001
5,5001
5,5001

of

NPWS Tarong
Penguin a Zoo
Appeal

funding
Manly Sydney
Council Water

15,0002

EPA
Wways
NSWF

25,0005
60,0007
16,5007

5,5004
4,000
7,5004

7,5006
√
√
√
5,5001
5,5001

5,0006
1,0003

5,5004
5,5004
√

3

√

15,0002
44,500

13,500

Sydney Water Corporation
NPWS District program funds
Taronga Zoo operational costs
√ No direct cost; however, population must be considered by relevant public authority or agency

30,000

76,500

33,000

25,000
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Preparation details

This Recovery Plan was prepared by Tania Duratovic and Phil Glass, NPWS
Threatened Species Officers, Sydney Zone.

19.1 Date of last amendment
No amendments have been made to date.

19.2 Review Date
This Recovery Plan will be reviewed within five years of the date of publication by
the NPWS in conjunction with the recovery team.
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Appendix 1
North Harbour Aquatic Reserve
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Appendix 2
North Harbour Watercraft Speed Restrictions
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Appendix 3.
Program

Methodology for the Little Penguin Monitoring

Little Penguin Monitoring Program
Bird banding and nest monitoring
Operational Procedures and Guidelines

Aim

The aim is to monitor the Little Penguin population at Manly and provide the
recovery team with regular status reports of the population. This will be achieved
through population counts, monitoring of nesting habitat and banding. This
information will be used to examine breeding success, adult survival, recruitment
and interactions with other populations.

Responsibilities

The monitoring program will be coordinated by an appropriately skilled and licensed
NPWS Officer as identified by the Sydney District.

The NPWS Officer responsible for coordinating the monitoring program must meet
the following criteria:
• Current Class A Section 120 Wildlife Research License;
• Current Class A or F ABBBS license;
• Animal ethics experimentation approval;
• Experience and knowledge of handling procedures, penguin banding and
burrow checking;
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• Knowledge of animal welfare procedures in the event of injury or death of
handled native animals.

Procedures

Landing Site Counts

A reproducible method for conducting penguin counts is critical for comparison
between seasons. Landing site counts will be conducted for one night, twice a year
in January and August. This requires 6 staff days, 3 officers for the night of the
count and 1 officer for 3 days for preparation and report writing. The counts will be
coordinated by NPWS district staff. Copies of this methodology should be sent to
observers prior to the count if possible. To establish a consistent regime for the
penguin landing site counts the following methodology is prescribed:

1. Where possible the use of experienced penguin observers is strongly
recommended, preferably those that have counted at the same site on previous
occasions. If this is not possible, members of the Field Observers Club of NSW
(FOC) or other bird watching group could be trained for the purpose of counting
penguins. The use of local residents is strongly encouraged as many have already
participated in previous counts. Their involvement in the program is crucial for
the continued existence of the penguin colony and the value of their effort should
be acknowledged in writing. A brief summary of the counts could be provided to
participants on a yearly basis.

2. Each observer will be positioned at a location (OP1-OPx) marked with a stainless
steel marker. Observer position locations are those mapped out by G. Welham in
1996 (Appendix 4) and are permanently marked with stainless steel markers.
Consistent use of these sites will enable comparison of data between years.
Additional observer points may need to be added on a yearly basis as further
nesting burrows are identified. This data should be analysed separately. The data
from the original 21 observer points should be treated as one data set and
additional observer points analysed accordingly.

3. To record observations each observer will be provided with a folder containing:
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• Information on the site;
• Data sheet (Appendix 1);
• Pencil.

4. Low tide or a falling tide is preferred for observations as the safety of observers
is paramount. Care must be taken when they take up observation positions.
Observers must be in position (1 hour) before last light and must be equipped
with a small torch.

5. Observation under full moon or partial moon on a clear still night will increase
chances spotting penguins.

6. The length of observation time needs to be consistent from year to year.
Observers should only count birds that are spotted in the first 1.5 hours from
sunset. Birds seen after this time should still be noted. On overcast nights start
counting from the time of sunset as posted in the local news paper.
Observers will be positioned in such a way that the area to be watched is on their left
hand side and will position themselves so that they have a clear view of the
waters edge.

7. Observers will record on the data sheets provided, the number of penguins
landing at their site, and should record the movement and behaviour of the birds.
Birds calling from burrow sites should not be included in the final analysis,
though their presence should be indicated on the data sheets.

8. If a penguin crosses the field of view between two observers, only the observer
that sees the bird leaving the water is to record the presence of the bird.

9. A site coordinator will be delegated at each site, where possible this should be a
Service Officer. Each site coordinator will:
• positioning observers 1 hour before nightfall.
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• have a 2-way radio to for communication between sites.
• perform a head count of observers prior to extraction from their
site.
• collect data sheets and equipment from observers and hand these
on to project supervisor.

Monitoring of nesting habitat

Monitoring of known penguin burrows will occur throughout the year with
increased effort during the breeding season. Outside of the breeding season (March
through June) burrows will be checked bi-monthly. It should will take an officer one
day to check the sites. The main objective of this checking is to establish that birds
are getting ready to breed. Birds in burrows should not be disturbed at this time
especially during nest establishment or just prior to egg laying. Evidence of new
burrows should be noted and checked more intensively during the mapping of new
burrows.

During the breeding season known burrows will be checked in August and October
and December and February. Birds will be banded opportunistically at the nest
during these searches. The banding of birds away from burrows is not practical at
this colony since the penguins tend to come ashore in a more dispersed fashion
mirroring the spread of chosen nest sites. The timing of this procedure may vary
from year to as the breeding time of penguins can be influenced or interrupted by
storm events. The objectives of these more intensive burrow searches are to:
• establish when birds are about to fledge and are ready for banding;
• band chicks (sub-adults about to fledge);
• band any unbanded adults;
• identify returning banded birds and penguins banded at other colonies.

Each burrow search will take 3 days with two suitably qualified personnel, plus an
additional day for report preparation and database updating. If the number of
known burrows increases it may be necessary to check a sample of known sites.
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To establish a consistent regime for monitoring known nest sites the following
methodology is prescribed:

1. Check all burrows for occupancy, activity or breeding.
• Sites should be classed as active based upon the presence of a bird, bird
faeces, egg shell, feathers and soil compaction within or just outside the
burrow.
• Sites should be classed as breeding only when chicks or eggs are present.

2. Band all Little Penguins that are mature enough to be banded and record
measurements as outlined on the data sheets with ABBBS approved flipper tags.
• All handling techniques must follow the guidelines (Lowe 1989).
• Adult birds are removed from the burrow and handled for a short time to
record morphometric data. Adults will only be removed from the nest at
appropriate times, not during nest establishment or just prior to egg laying.
• Sub-adults will be removed from the burrow and banded.
• Birds are then returned to the burrow from which they were removed.
3. Resident birds captured should have the morphometric data recorded as specified
in the data sheets.

Mapping of nesting habitat

This procedure will be more labour intensive during the first few years of the
recovery plan as the colony is proving to be more extensive then predicted. The
effort in mapping and tagging of new burrows will vary depending on the number
found. Current efforts suggest it would take one officer 5 days to search for, map
and tag any new burrows using the following procedures:
1. Locate, mark and record any new burrow sites.
• New burrows should be individually marked with a steel tag.
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• The tag should be labelled “NPWS ###” using the appropriate number
sequence based on previous nest labelling.
• The tag should be affixed to the rock face adjacent to each burrow using
Araldite epoxy resin (not the “Five Minute” type). Each disk location
should be chiselled to a depth of 5mm below the rock surface before
applying the Araldite and embedding the tag.
• Each nest site should be mapped with the location being recorded relative
to its measured distance, direction and bearing from the closest observer
position or other key reference points.
• The burrow entrance should be photographed with close-up and wide angle
views to provide information on the relative position of each burrow.

2. The locations should be added to relevant maps and burrow entrance
photographs should be scanned for inclusion in reports and the electronic
information stored appropriately. The usefulness of photographing burrow
entrances will become apparent in coming seasons and can be modified
appropriately.

Data Recording

All data is to be recorded on the attached data sheets, it is essential that all parts of
the sheet are completed during monitoring and immediately after each day of
monitoring. Any new nest sites should be recorded onto the existing burrow map.
The database should be updated at the end of each monitoring session.

Data Entry and Analysis

At the completion of the monitoring exercise, all data sheets are to be entered into
the monitoring program database for storage and data analysis. Copies should be
stored as a hard copy and on disk. A copy of the complete data set should be
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forwarded to the recovery program coordinator on the completion of each
monitoring exercise.

The following calculations are to be completed for each monitoring exercise and
made available ASAP for recovery team meetings.
• Total number of individuals (males, females, juveniles).
• Number of ‘new’birds banded.
• Number of active nest sites.
• Number of new active nest sites found.
• Number of breeding nest sites.
• Number of penguins from landings site counts.
• Progressive trend of population size in graphical form.

Field Equipment
Equipment is to be routinely maintained, or parts replaced as used by the
coordinating NPWS district officer.

Landing Site Counts
See appendix 1.

Monitoring of nesting habitat

Off-season burrow checking requires:
• Torch.
• Map of known burrows (active sites from the previous season should be noted).
• Notepad and appropriate data sheet.
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Breeding season burrow checking and penguin banding requires:
• Note book, clip board and spare pencils.
• Data sheets.
• Map of existing nest sites.
• Large (2000g) and small (1000g) Pesola weighing balances.
• Cloth weighing bag.
• Vernier Calipers (morphological measurements)
• Flipper bands approved by ABBBS.
• Torch on a stick for poking into long burrows.

Mapping of nesting habitat

Field marking of newly identified burrows requires:
• Current map showing burrow and reference point locations .
• Compass.
• 24 hour Araldite epoxy resin.
• Appropriately numbered steel tags.
• Hammer.
• Chisel.
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Equipment Suppliers

Balances:
Pesola Spring Balance; approx $100 each
Australian Bird Study Association
RMB 6121
Tapley Road
LISAROW NSW 2251

Callipers
Plastic Vernier callipers No. 5921: approx $35
MTI Qualos P/L
55 Northern Road
HEIDELBERG WEST, VIC 3081
Phone: 03 9450 1900
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Appendix 4a Methodology for Handling Deceased Little Penguins

Transportation of deceased animals for post mortem examination

• Pick up the animal using a towel or plastic bag.
• Place the animal in a plastic bag and then put it on ice inside an esky for
immediate transport. Carcases decompose very quickly and the amount of
information that can be obtained during post mortem examination decreases
dramatically even within a period of 24 hours.
• Note species, location found, circumstances ie found dead or died in captivity,
name and contact details of ‘finder’. Place this information inside the bag with
the animal.
• If the animal can not be immediately transported to the Taronga Zoo, it should be
maintained cool, NOT FROZEN. If placed inside a fridge, ensure that the animal
is placed within a sealed container and is not near animal or human food.
Transport the animal on ice within an esky as soon as possible to Taronga Zoo
and contact Contact Karrie Rose, Veterinary Pathologist, Zoological Parks Board
of NSW, P.O. Box 20, Mosman, NSW, 2088, P-02 9978-4749, F-02 9978-4516.
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Appendix 4b Mortality Register for Little Penguins at Manly
RECORD
NUMBER
e.g.
x
x
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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DATE
01-Jan-98
18-Jan-98

CONTACT

LOCATION

Mrs Smith, Ph xxxx
Mr Brown, xxx

Addison Road
Oyama Street

SEX

AGE

WEIGHT

BAND
NUMBER

F
M

Juvenile
Adult

780g
1050g

333000
no band

CAUSE OF
DEATH

HISTOLOGY

Dog
Car

see Post Mortem report
Not available

Appendix 5
Educational Brochures
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Appendix 6 Environmental Impact
Assessment Guidelines

Little Penguin Eudyptula
Minor
The following information is provided
to assist authors of Species Impact
Statements, development and activity
proponents, and determining and
consent authorities, who are required
to prepare or review assessments of
likely impacts on threatened species
pursuant to the provisions of the
Environmental
Planning
and
Assessment Act 1979.
These
guidelines should be read in
conjunction
with
the
NPWS
Information
Circular
No.
2:
Threatened Species Assessment under
the EP&A Act: The ‘8 Part Test’ of
Significance (November 1996).
Survey and identification
Survey for development assessment
purposes should target areas of
potential habitat as described in the
Recovery Plan (NPWS 1999) and
should be performed by a suitably
qualified person. Potential habitat can
be identified throughout the year by
the presence of nest burrows. It
should be noted that Little Penguins at
Manly utilise a range of burrows such
as under rocks on the foreshore, rock
falls, under seaside houses, garages,
under stairs, in wood piles and under
overhanging vegetation.
Active
burrows can be identified by the
presence of penguins, bird faeces, egg
shell, feathers and soil compaction
within or just outside the burrow.

Searches to identify active breeding
burrows should be carried out from
August through February as Little
Penguins exhibit breeding behaviour
during this period. The timing of this
activity can vary from year to year
depending
on
food
resource
availability. A burrow should be
classed as breeding only when chicks
or eggs are present. Details of the
current monitoring program for the
Manly population can be found in the
Recovery Plan (NPWS 2000).
Limit of known distribution
Potential habitat for the population of
Little Penguins at Manly occurs on the
foreshores between Stuart Street and
Cannae Point in North Harbour. This
is the only known breeding population
on the mainland in NSW.
Life cycle of the species
Male Little Penguins return to their
colonies between June and August to
reconstruct burrows, dig new ones
and attract females (Stahel and Gales
1987).
During this pre-breeding
period, birds spend increasing
amounts of time at their colonies,
sometimes spending all day in their
burrows (Lindsey 1986).
Nest building usually occurs in
September and incubation is from
mid-October until early November,
although this can vary and often
occurs earlier. A clutch of usually
two, almost identical, white eggs each
weighing approximately 55 grams is
produced (Stahel and Gales 1987).
Adult penguins generally do not
disperse far from their colonies and
their daily foraging range is usually
between 10-30 km (Margus 1985;
Cullen pers. comm.). Studies in
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Victoria (Dann and Cullen 1989)
estimated a feeding range of 20 km for
Little Penguins during the chick
rearing period when adults were only
away from the nest during daylight.
Once young have hatched, however,
the foraging range is greatly reduced.
Once fledged, young birds are not
again seen at their natal colony for
about a year when they return to
moult (Reilly and Cullen 1982; Stahel
and Gales 1987). They repeat this
pattern year after year until they are
ready to breed at about 3-4 years of
age (Reilly and Cullen 1982; Margus
1985).
Some Little Penguins are found at
their colonies all year, but outside of
the main breeding season relatively
few birds come ashore (Margus 1985;
Klomp and Wooller 1991). Studies by
Reilly and Cullen (1982) found that
adults in south-east Australia seemed
to remain centred on their breeding
colony throughout the year although
they may leave for 2 to 3 months
during the non-breeding season.
Threatening processes
There are no key threatening
processes listed in the TSC Act which
have been identified as affecting the
Little Penguin population at Manly.
The major threat to the Manly
population is the loss of suitable
habitat. Past development has greatly
reduced available habitat in the area.
Disturbance of Little Penguins and
their habitat is also a major threat to
the population. Predators such as
dogs, cats, and foxes are known to
take penguins from shallow burrows
and as they move between the water
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and their nesting habitat. Pollution
may adversely impact the colony.
Stormwater runnoff and rubbish
dumping can destroy nesting habitat
and expose penguins to pollutants
(Little Penguin Steering committee
1996). There have been suggestions
that commercial fishing in Sydney
Harbour may be having a detrimental
impact on the food source of Little
Penguins. Currently there are no data
available to support this claim.
Disturbance around nesting areas is
another threat to the population.
Increases in noise and light from
nearby buildings and waterway
activities have the potential to impact
penguin nesting activities.
Any development will be assessed in
accordance with the recovery plan and
these
environmental
impact
assessment guidelines. Development
proposals must asses direct and
indirect impacts on the penguin
population and its habitat. Section 5A
(EP&A Act 1979) assessments (8 pt
test) should address both direct and
indirect impacts on known and
potential habitat. Direct impacts can
include harm to individual penguins,
loss/damage to nesting habitat and
restriction of access to nest areas.
Indirect impacts can include increases
in noise and light around nesting areas
as a result of the proposed
development and/or its construction.
Viable local population
Currently
there
is
insufficient
information to determine if the
population at Manly is viable. The
current monitoring program is
collecting the relevant information to
asses the population’s viability. At

this stage, as far as environmental
assessment
is
concerned,
the
population should be treated as if it is
a viable population.
Significant area of habitat
The amount of available breeding
habitat seems to be the main limiting
factor regarding the distribution of the
Little Penguin population around
North Sydney Harbour. Therefore all
known or potential breeding habitat is
considered significant.
The population currently occupies
suitable habitat on the western side of
Smeddly’s point around to the eastern
side of Manly point, the eastern side
of Spring cove and Quarantine Beach.
All of these sites are considered
significant to the population and any
alteration or destruction of this habitat
should be carefully scrutinised during
any environmental impact assessment.
The importance of foraging habitat is
currently being investigated and may
identify areas of Sydney Harbour that
are important foraging areas. Once
identified these areas will need to be
considered during any environmental
impact assessment for the population.
Isolation/fragmentation
The population at Manly is the only
mainland breeding colony in NSW.
The
closest
island
breeding
populations are at Lion Island on the
mouth of the Hawkesbury and the
Five Islands off the coast of
Wollongong.
The interactions
between these populations are not
clear and further research is needed to
clarify the relationship between the
colonies.

Adequacy of representation
conservation reserves

in

Only 19% of active breeding sites
from the 98/99 breeding season are in
a conservation reserve The other
81% occur on lands that are either
freehold or administered by Manly
Council above the mean high water
mark, or the Waterways Authority
below the mean high water mark.
Therefore it is considered that the
population
is
not
adequately
represented in conservation reserves
at present.
Critical habitat
To date, critical habitat has not been
declared for this population under the
TSC Act. Ongoing monitoring and
recently initiated research will inform
the usefulness of declaring critical
habitat for this population. The
feasibility of declaring critical habitat
will be investigated following further
monitoring and research (Action
15.3.3).
For further information contact:
Little Penguin population Recovery
Team
Co-ordinator,
Threatened
Species Unit Sydney Zone NSW
NPWS PO Box 1967, Hurstville NSW
2220 Phone 02 9585 6678.
www.npws.nsw.gov.au.
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IMPORTANT DISCLAIMER
The NSW National Parks and Wildlife Service and the editor expressly
disclaim all liability and responsibility to any person, whether a purchaser or
reader of this document or not, in respect of anything done or omitted to be
done by any person in reliance upon the contents of this document although
every effort has been made to ensure that the information presented in this
document is accurate and up to date.
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43 Bridge Street
Hurstville 2220
(02) 9585 6444
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