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Summary 

Little penguins (Eudyptula minor) breed in a number of colonies along the southern coast of 

Australia. A large colony exists at the western end of Phillip Island where penguins are 

resident all year. Little penguins have an annual breeding cycle, resulting in their behaviour 

and activity patterns changing considerably over the year. Previous studies of little penguin 

foraging range and trip duration have focused on the summer breeding period. This study 

presents results from satellite tracking during the winter non-breeding period, 2009.  

During the present study, little penguins typically engaged in two foraging methods: short 

trips (1-2 days) near Phillip Island, and longer trips (10-50 days) into Port Phillip Bay and 

further west. Total trip distances ranged from 19 km up to 1237 km. A relatively high 

proportion of tagged penguins (71%) used Port Phillip Bay during foraging, with many 

spending over 50% of their time there. Areas of high utilisation were between Frankston and 

St Leonards, Corio Bay, and to the south of the Western Treatment Plant near Werribee.  
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Introduction 

The little penguin (Eudyptula minor) is the smallest species of penguin, with an average adult 

length of 40cm and an average mass of around 1100g. They breed in a number of colonies 

distributed along the southern coast of Australia, and also in New Zealand. In Victoria, there 

are colonies along the entire coast, from Portland in the west to Gabo Island in the east (Dann 

& Norman 2006). Large breeding colonies exist on Gabo Island (35,000 birds), Rabbit Island 

(8,000 birds), Lady Julia Percy Island (4,000 birds), and the Summerland Peninsula at the 

western end of Phillip Island (26,000 birds; Dann & Norman 2006). Within Port Phillip Bay, 

a smaller breeding colony of approximately 200 birds exists on a breakwater wall at St Kilda 

(Preston et al. 2008). 

Little penguins at Phillip Island Nature Park (PINP) are resident at nesting sites throughout 

the year, including during the winter non-breeding period (Dann 1992). Activity of little 

penguins changes considerably over the course of a year (Dann et al. 1995). Little penguins 

engage in mating behaviour between August and October, with egg laying in September and 

October. From this point until chick hatching, parents alternate between incubation duties and 

feeding at sea. Chick feeding occurs from December into January, with parents returning 

nightly to feed chicks. The moulting period occurs during February-April, during which time 

individual penguins are unable to go to sea for at least 17 days, and therefore lose a 

considerable amount of weight. Renovation of burrows and courtship behaviour occurs 

during May-July, at which time birds may forage at sea for intervals of four weeks or more, 

and typically gain much of the weight that was lost during the moulting period.  

The winter period is important for little penguins as it is over this time that individuals gain 

the weight lost during the moult, and prepare for the upcoming breeding season. A tracking 

study using radio telemetry showed that little penguins undertake short trips during the 

breeding season, and longer trips during the non-breeding season (Collins et al. 1999). The 

Collins study was limited, however, by the range of the tracking stations (approximately 

20km), and the infrequent and costly use of aircraft for longer range locations. Recent studies 

on the foraging range of little penguins have used satellite tracking, however, these studies 

have focused on activity during the breeding period only (Hoskins et al. 2008, Preston et al. 

2008).  
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During the winter of 2008, satellite tracking was undertaken on a sample of little penguins 

from PINP. The main objective of the study was to provide information on the foraging range 

and area-use of little penguins during the winter non-breeding period. This report summarises 

the satellite tracking of penguins initially tagged during July 2008. Analysis of penguins 

tagged in June and August is contained in McCutcheon (2008).  

 

Methods 

The population of little penguins being studied are at a colony at the western side of 

Summerland Bay on the Summerland Peninsula, Phillip Island. This area contains 

approximately 200 breeding pairs of little penguins that inhabit natural and artificial burrows. 

Many birds in this area are identifiable from Passive Integrated Transponder (PIT) tags that 

have been subcutaneously injected into individuals. Ongoing work by PINP staff has 

monitored more than 100 burrows over the past five years. Previous information on 

individual penguins gathered by PINP staff includes breeding success, nest attendance and 

foraging trip durations. An Automated Penguin Monitoring System (APMS), consisting of a 

weighbridge and a Radio Frequency Identification (RFID) system, is located on one of the 

major pathways between the beach and the colony, and is used to monitor penguins as they 

travel to and from the colony. To maximise the likelihood of detecting whether birds had 

returned to the colony, birds for satellite tracking were selected on the basis that they had bred 

at the colony previously, exhibit site fidelity, and regularly cross the APMS (McCutcheon 

2008).  

The methods relating to satellite tracking are outlined in greater detail in McCutcheon (2008). 

Briefly, a satellite platform terminal transmitter (PTT, KiwiSat 202, Sirtrack Wildlife 

Tracking Solutions) was attached to the midline dorsal feathers of each of 21 birds using a 

combination of adhesive waterproof tape and additional adhesive. Each transmitter weighs 

32g, approximately 3% of adult body weight. Transmitters were programmed to transmit 

every 45 seconds between 0600 and 1800 AEST, and again for an additional hour between 

0000 and 0100 AEST. These time periods were chosen in order to maximise battery life, and 

provide maximise the number of useful locations. Little penguins are diurnal foragers, hence, 

the majority of the locations were gathered during the day time. The locations recorded 

around midnight were used to check that individuals had not moved large distances at night. 
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The device does not transmit when the aerial is submerged. Location data were received by 

the Argos satellite system. Only locations of quality class 3, 2 and 1 were used giving an 

accuracy of <250m, between 250m and 500m, and between 500m and 1500m respectively. 

Transmitters were removed upon the penguins return to the colony at Phillip Island, 

regardless of the length of the individual foraging trip. 

Relative use of the study area was calculated by interpolating the tracks on individual 

foraging trips. For successive points less than two hours of each other, tracks were 

interpolated, assuming the shortest route and constant speed. Points were then “re-sampled” 

at 10 minute intervals between the two successive locations, and overlayed on a 500 m2 raster 

grid. The sum of the number of interpolated points in each grid cell was used to provide an 

indication of area use. We did not interpolate between successive points more than two hours 

apart, as travel between locations is less likely to be linear. 

 

Results 

There were a total of 21 penguins fitted with satellite transmitters during July 2008. Two 

birds (B03-634D202 and B14-6333F4B) did not leave their burrows for several days after the 

transmitters were attached, and the transmitters were subsequently removed before the birds 

went on their next foraging trip. These birds are excluded from further analysis. The data set 

contains location data for the remaining 19 penguins (Figure 1). On average, satellite 

transmitters recorded for 21 days (SD = 16.5) with an average of 10 locations per day (SD = 

3). The number of useable locations per day is much less than the number of locations per day 

that was programmed. Many locations were not obtained as either the timing corresponded to 

penguins being underwater, or the locations were of poorer quality and were excluded from 

the data. Note that the recording time does not necessarily correspond to the length of trips as 

some devices were lost or stopped working before the end of a trip (Table 1).  

For this study, four of the 19 birds (21%) did not enter Port Phillip Bay whilst they were 

satellite tagged. One bird (B20-6430A61) remained in its burrow for five days, before making 

a two day trip to the west of Phillip Island. Two birds (B08-63427E1 and B18-634F404) each 

made a short foraging trip to the south west of Phillip Island lasting 1-2 days. Bird B15-

63935DD made a five day trip into Western Port, off the west coast of French Island, 

followed by two day trips off the west coast of Phillip Island.  
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The remaining 15 tagged penguins utilised Port Phillip Bay at some point during their 

foraging trips, with some individuals remaining there for many days. Three birds (B01-

633BC97, B05-643F269 and B07-6360FD1) made trips that included Port Phillip Bay, as 

well as areas up to 100km south. One of these (B01-633BC97) travelled as far as 

Warrnambool (256km west of Phillip Island). 

Six birds never returned to PINP. Two of these (B05-643F269 and B16-6440BBD) were 

confirmed dead. B05-643F269 was found near Geelong, one month after the transmitter was 

attached. This bird weighed 1070g when the transmitter was attached, but weighed only 690g 

when recovered. B16-6440BBD was found near St Leonards beach at the north east of the 

Bellarine Peninsula. A third bird (B21-6432A97) was suspected to have died near Chelsea, 

but was not recovered. The transmitters on the other three birds (B10-6339AFE, B11-

634D0FC and B13-643FAFE4) stopped working and their fate is unknown.  

Little penguins spent a significant proportion of time in Port Phillip Bay. Of the 15 birds that 

entered Port Phillip Bay, 12 spent more than 50% of their time there (Table 1). Based on the 

location data, areas in Port Phillip Bay of high utilisation included the region between 

Frankston and St Leonards, and also the western part of the bay, especially Corio Bay and to 

the south of the Western Treatment Plant near Werribee (Figure 2). 

The total distance moved for individual little penguins ranged from 19km up to 1237km, with 

some penguins averaging up to 48km in a 24 hr period. As stated earlier, actual distances are 

likely to be greater due to a number of transmitters failing before penguins returned to PINP. 

 

Discussion 

The movement behaviour of little penguins in winter described in this study is in contrast to 

other times of the year. Trip duration is thought to be primarily constrained by the stage of the 

breeding season (Collins et al 1999). During the breeding period, little penguins forage close 

to the colony due to the requirement to attend to their chicks daily (Hoskins et al. 2008, 

Preston et al. 2008). By winter, however, chicks have fledged and the adults have moulted. 

Little penguins are able to undertake foraging trips of extended duration in order to regain the 

weight lost during the autumn moulting period.  
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The location of these winter foraging trips is likely to be driven by the availability of food. It 

is apparent that Port Phillip Bay is an important winter foraging ground for little penguins. 

Earlier radio-tracking studies had determined that between 30 and 60% of Phillip Island birds 

would feed in Port Phillip Bay in July (Collins et al. 1999). Of the 19 birds that were tagged 

in July 2008 and left their burrows, 79% entered Port Phillip Bay at some point during their 

foraging trip. Port Phillip Bay is a spawning ground for anchovy, one of little penguins key 

prey items, with dense shoals of juvenile anchovy occurring during winter (Montague & 

Cullen 1988). The relatively high use of the central south area of Port Phillip Bay in July 

partially overlaps with the results of the Baywide Anchovy Study, which indicated a 

relatively high biomass of anchovy in this region (Parry & Stokie 2009).  The relatively 

higher proportion of birds that foraged in Port Phillip Bay may reflect a lower availability of 

prey nearer to Phillip Island.  

The trips further west by two of the birds are not uncommon for little penguins during winter, 

however the reason for these longer trips is not clear. Previous research in the early 1990s 

found that little penguins from Phillip Island travelled to the region between Portland and 

Port Campbell (Collins et al. 1999). These destinations are believed to be areas inhabited by 

little penguins in the two or three years prior to the onset of breeding (Collins et al. 1999), 

and are likely to be areas of high food availability given the large colony of little penguins 

that exists at Lady Julia Percy Island (Dann & Norman 2006). 

There are a number of limitations with the data. Firstly, of the 19 birds monitored in July, 

only eight returned to PINP with their transmitters still operational, thus providing a complete 

record of their foraging trip. Five birds subsequently returned without transmitters attached, 

with another three returning after their transmitters stopped working. This censuring of the 

data limits the ability to make inference about average trip duration and distance travelled. 

However, the areas of Port Phillip Bay and Western Port that are utilised appears similar 

between those birds making fully recorded trips, and those for which the trips were only 

partially recorded.  

Because each penguin was typically only monitored for a single trip, we cannot make any 

inference about the inter-trip foraging patterns of individuals from. For example, it is 

unknown whether those that were recorded making a short trip to the south of Phillip Island 

would have made a longer journey into Port Phillip Bay on previous or subsequent foraging 

trips. Similarly, those that made longer trips into Port Phillip Bay may have previously or 
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subsequently made short trips around Phillip Island. To determine whether the foraging 

activities of individuals change throughout winter, transmitters would need to be fitted on 

individuals for a period spanning a number of foraging trips.  

The sample size from this study is too small to draw firm conclusions about the effects of the 

transmitters on little penguins in terms of survival and foraging. McCutcheon (2008) 

compared penguins with satellite transmitters to a control group without transmitters, and 

found no significant adverse effects on foraging trip duration. There were two confirmed 

deaths of little penguins in the present study, both of which were female. These deaths were 

not unexpected given that little penguins have an annual mortality rate of approximately 25%, 

with relatively higher mortality during the non-breeding winter period (Dann et al. 1995). 

Further studies on the possible adverse effects of the transmitters on penguins would require 

much larger sample sizes. 

In summary, the winter foraging of little penguins from PINP is in marked contrast to other 

times of the year. During the breeding period, foraging trips are generally close to PINP and 

last one or two days. During this study, trips often lasted for a number of weeks, and were 

over distances in the order of hundreds of kilometres. The location of winter foraging trips is 

likely to be driven somewhat by the availability of prey, with Port Phillip Bay appearing to be 

an important feeding ground for the little penguin population based at PINP.  
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Table 1: Summary of location data of little penguins tracked in July 2008. Bird Status 

indicates whether the bird Returned, never left its Burrow, was Lost, or was confirmed Dead. 

GPS Return indicates whether the GPS transmitter was recovered and if so, whether it 

stopped recording before the bird returned. Prop in PPB indicates the percentage of time spent 

in Port Phillip Bay. 

 

Bird 

No 
PTT ID Sex Start End Locations Days 

Bird 

Status 
GPS Return 

Prop in 

PPB (%) 

01 633BC97 M 3-Jul 31-Jul 291 27.9 Returned No 40 

02 634F040 M 3-Jul 23-Jul 212 20.4 Returned Yes 64 

03 634D202 M 4-Jul 8-Jul 24 3.7 Burrow Yes NA 

04 6391695 M 16-Jul 5-Aug 198 19.9 Returned Yes: Stopped Early 69 

05 643F269 F 4-Jul 4-Aug 332 31.3 Dead Yes: Stopped Early 75 

06 6441C1F M 8-Jul 10-Aug 410 33.0 Returned Yes 88 

07 6360FD1 F 4-Jul 17-Jul 144 13.0 Returned Yes 13 

08 63427E1 M 19-Jul 21-Jul 20 1.9 Returned Yes 0 

09 63416F1 F 24-Jul 10-Aug 177 16.5 Returned Yes: Stopped Early 86 

10 6339AFE M 5-Jul 8-Jul 43 3.0 Lost No 33 

11 634D0FC F 5-Jul 23-Aug 601 48.4 Lost No 97 

12 64412C6 F 8-Jul 4-Aug 147 26.5 Returned No 74 

13 643FAE4 M 8-Jul 21-Jul 211 18.5 Lost No 84 

14 6333F4B F 16-Jul 19-Jul 17 3.5 Burrow Yes NA 

15 63935DD F 22-Jul 28-Jul 70 5.8 Returned Yes 0 

16 6440BBD F 16-Jul 4-Sep 411 50.0 Dead Yes: Stopped Early 89 

17 6439BFB M 17-Jul 25-Aug 372 39.6 Returned Yes: Stopped Early 91 

18 634F404 M 17-Jul 18-Jul 13 1.0 Returned Yes 0 

19 6399073 F 17-Jul 13-Aug 325 27.0 Returned Yes 84 

20 6430A61 M 17-Jul 24-Jul 14 6.9 Returned Yes 0 

21 6432A97 F 22-Jul 11-Sep 492 51.3 Lost No 95 

 Mean    215.4 21.4    

 SD    175.4 16.5    
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Figure 1: Raw satellite locations of all penguins tagged during July 2008. Grey lines join 

sequential points. 
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Figure 2: Relative utilisation of Port Phillip Bay and Western Port for all penguins combined. 

Whiter colours indicate areas of higher use. The high use area at the western end of Phillip 

Island corresponds to the location of the PINP colony. 
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Appendix 

The following plots show locations of individual penguins from satellite data. All birds 

started at Phillip Island. The red circle indicates last recorded location. Note that because 

fixes are recorded at irregular intervals, the dotted lines may not represent the actual travel 

path.  
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