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EXECUTIVE SUMMARY

BACKGROUND

This report represents the third year of data collection. Previous collections were
undertaken in 1990/91 and 1991/92.

The study was funded by the Greater Granite Island Development Company under
their obligations under the indenture agreement and planning approval, and was
conducted with the assistance of the Department of Environment and Natural
Resources, Victor Harbor.

The study was undertaken to ascertain the level of disturbance to the breeding colony
due to construction of Stage 1 Granite Island Development and ongoing disturbance
by the public.

For this study, comparisons were made between the North Shore breeding activity and
that on the Southern side of the island.

Penguin Burrows were surveyed for eggs, chicks, weights and condition of birds.
Monitoring began mid- breeding season September 1995 and was carried through to
February 1996.

RESULTS

There were no clear indications between areas in relation to failed clutches and
numbers of chicks fledged. The North Shore had 47% of chicks born surviving to
fledgling stage whilst the southern side of the island recorded 52 %. This was
consistent with the previous seasons studied (1990 - 1992).

The 1995/96 breeding season compared favourably with previous years studied, with
significantly more chicks being produced than in 1991/92.

The first year of development does not appear to have had a significant impact on the
penguin colony.

Monitoring should continue over future years to identify population trends before they
become obvious and to determine the success of the burrows created within the
development area.

CHRIS HALSTEAD
DISTRICT RANGER FLEURIEU
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
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INTRODUCTION

The 1995/1996 Granite Island Little Penguin breeding study represents the third year of data collection. The study
began during the middle of the breeding season, the purpose being to monitor the impact of development works which
had already begun on the north shore of Granite Island. The methodology was based on that used for the 1990 - 1992
studies (Brandle 1991 & 1992).

Findings from the previous studies indicated that penguin breeding success was lower on Granite Island than on nearby
West Island. This was attributed to the high levels of disturbance on Granite Island from the public, and probable
regular predation of untended chicks by the native Water Rats (Hydromys chrysógaster). The Granite Island penguin
population has also periodically suffered from predation by foxes and dogs. On Granite Island the breeding success
was marginally greater for the sheltered (butmore highly disturbed) north shore when compared with the southern part
of the island.

For the current study the north shore of Granite Island (Area A) was compared with the southern parts of the island
(Area B) to monitor the impact of the tourist development activity on this area. It was not possible to find 40 active
burrows that could be effectively monitored in the north shore area because of changes to many burrows over time, and
also to the loss of some burrows due to the development activity. Thus a total of 26 burrows were monitored in Area
A and 31 in Area B. (Refer to Map 1).

METHODS

Penguin breeding burrows were selected on the basis of: presence of eggs, chicks or adult penguins; and the practicality
of an observer being able to reach into a burrow to retrieve penguins in order to weigh and identify individuals. Each
fortnight, the selected burrows were monitored. Burrows sampled during the previous studies were resampled if they
met these conditions. Details recorded included: number of eggs, chicks and adult birds; weight of adults and chicks;
bill depth measurements of adults; bill length measurements of chicks; and comments on condition of birds (eg fully
fledged, died, etc.). Monitoring began mid breeding season during September 1995 and was carried through to
February 1996. All information was recorded on data sheets (see sample in Appendix 1) and incorporated into the
Granite Island Monitoring Study database. This database has now been transferred to a Microsoft Access computer
program and copies will be held by the Victor Harbor Department of Environment and Natural Resources office and the

Greater Granite Island Syndicate.
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MAP 1. Location of monitored burrows on Granite Island
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RESULTS
All monitoring data are stored on a Microsoft Access database called PENGUIN.MDB with the results from the 1991
and 1992 studies. This year's data are presented in Appendix 2 and 3.

OCCUPANCY STATUS OF BURROWS
The following figures show the number of adults, chicks and eggs, using the monitored burrows for both areas during
the monitoring sessions.

Figure 1.

Figure 2.

Figure 3.
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The observable peaks and troughs in the above figures reflect breeding season cycles. At least one adult is always
present in the nest after both eggs have been layed. 11M vigil is maintained through the five week incubation period
and the next three weeks of chick development. While adults are preparing nests both are sometimes present during the
day. For the last 5 weeks of the chicks development there are no adults present during the day , as bóth need to gather
food for the chicks. This pattern is reflected in the figures which imply that there were bursts of egg laying which =;: -=
produced two cohorts of chicks during the monitored period. Chicks from the first cohort were already mostly fledged -

when monitoring started (Figure 2). This was followed by second clutches being laid in October and November (Figure --
3) . The second peak in Figure 2 reflects the hatching of this second clutch. The slight rise in Figure 1- during January -
reflects the return of adults to moult.

BREEDING RESULTS

Table 1 summarises the breeding results as a comparison between A and B. Firstly, in relation to activity within the
burrows monitored, and then in terms of the number of clutches and absolute numbers of eggs and chicks.

Penguin Breeding Summary 1995/96

AREA
A

AREA
B

Number of burrows monitored 26 31

Number of burrows with eggs 17 23

Number of burrows without eggs 10 8

Number of burrows with chicks 18 16

Number of burrows without chicks 9 14

Number of burrows containing one or more
clutches

23 23

Number of burrows with 1 clutch only 17 16

Number of burrows with 2 clutches 6 7

Number of burrows not used for breeding 3 8

Number of breeding pairs 25 25

Number of clutches 30 30

Number of clutches with 1 egg only 2 1

Number of clutches with 2 eggs 18 22

Number of clutches with chicks but no eggs
recorded*

9 7

Number of clutches with 1 chick only 7 9

with fledglings & number fledged 2 5

Penguin Breeding Summary 1995/96

AREA
A

AREA
B

Number of clutches with 2 chicks 14 12

with fledglings 9 7

number fledged 15 12

Number of clutches with 3 chicks 1 0

with fledglings I
number fledged I

Total Clutches with at least one fledgling 12
(40 %)

13

(43 %)

Total of failed clutches 18 17

Total Number of Eggs recorded 38 45

Total Number of Chicks recorded 38 33

Clutches with I EGG - 0 CHICK 1 1

Clutches with 2 EGG - 0 CHICK 7 8

Clutches with I EGG - 1 CHICK - 1 0

Clutches with 2 EGG - 1 CHICK 2 4

Clutches with 2 EGG - 2 CHICK , 9 10

Clutches with 0 EGG - CHICKS *
(number of chicks)

9
(15)

7

(9)
Percentage of eggs producing fledglings* 34% 31%

NUMBER OF CHICKS FLEDGED
(percentage of number of chicks recorded)

18

(47 %)
17

(52 %)

* As monitoring started mid season , it was not possible to record eggs for chicks already hatched. This leads to an
underestimation of the total number of eggs laid, creating a positive bias in hatching rates from eggs.

The number of chicks fledged refers to those chicks reared to an age where they shed their down for adult plumage.
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Table 2. COMPARISON OF BREEDING SUCCESS WITH THE 1990 -1992 STUDIESw

GRANITE ISLAND PENGUIN STUDY
COMPARISONS 1990/1991/1995

AREA A AREA B
1990 1991 1995 1990 1991 1995

number of burrows monitored 40 40 26 40 40 31

number of burrows used for breeding 29 26 23 32 34 23

number of clutches produced 30 36 30 32 50 30

number of burrows with chicks 18 15 18 12 17 16

number of eggs recorded 24* 69 38* 40* 86 45*

number of chicks recorded 30 43 38 19 33 33

number of chicks fledged 18
(60)%

13

(30 %)
18

(47 %)
15

(79 %)
8

(24 %)
17

(52 %)

% of eggs producing fledglings 21 %* 19% 34 %* 9 %* 9% ' 31 %*
number of clutches producing at least one

fledgling
12

(40 %)
10

(28 %)
12

(40 %)
11

(34 %)
7

(14 %)
13

(43 %)

number of failed clutches 18

(60 %)
26

(72 %)
18

(60 %)
21

(66 %)
43

(86 %)
17

(57 %)

* refer to comment under Table 1.

Whilst there were significant differences in chicks fledged to chicks failed between years (Area A P =0.03; Area B
P= 0.0004), there were no significant differences between areas A and B during the three years studied. The between
Area statistics for number of clutches, eggs, chicks etc during 1995 are not significantly different. Observed
differences in numbers of clutches producing fledglings between Areas A and B for each year was also not significant.

PENGUIN WEIGHTS

The weights of adult penguins fluctuate between 0.9 kg to 1.3 kg during the breeding season. Throughout the breeding
season (September to December) the average weights ranged between 1 and 1.2 kg (see figure 4). This implies that
food supplies were sufficient to maintain body weight and should not have been responsible for any declines in
breeding activity. The gain in adult average weight during January reflects the beginning of the moult when penguins
double their body weight to sustain their three week stay on the island..

Figure 4.
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CHICK GROWTH -

Chick growth kg/day ,_ 1995
95% confidence limits =.- 0 -30 days 0.018 0.027 ave =0.023

31 -60 days = -0.009 0.015 ave =0.012

Chick growth rates were again highly variable though on average appeared lower than for 1991 (c 0.023 and 0.012
kg/day in 1995 cf. 0.028 and 0.018 kg/day in 1991). This may also be an artefact of only partial sampling during
1995.

Figure 5.
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The two cohorts or pulses of clutches are apparent.' Chick growth rates appear to be higher for chicks born mid season
than those hatched later. The gaps in the growth curves for some chicks result from weights not being measured.
Newly hatched chicks were often not weighed to minimise stress on them and their parents.
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Figure 6.
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As for Area A there appeared to be two cohorts of chicks (cf Figure 2). The first cohort was largely fledged by the time
of sampling and appeared to have good fledging weights. The second cohort appeared to develop at a reasonable rate
until the end of the season when many were losing weight.

DISCUSSION

The monitoring program has shown that the development of the north=shore area of Granite Island Area A did not
appear to have a significant impact on the breeding success and use of burrows when compared with the undeveloped
part of the island Area B. This is reflected in the proportion of burrows in which breeding activity took place and the
number of clutches produced (88% of burrows in area A and 74% in Area B contained eggs, chicks or both). Whilst
there were slight differences in the numbers of eggs and chicks produced, the number of eggs or chicks born growing to
fledgling age is more important for considering impacts on colony survival. In this regard the construction phase of the
development does not appear to have had significant impact, despite the destruction of three nest burrows and the loss
of two clutches attributable to the development. This may be a biased picture as monitoring should have begun at the
start of the breeding season in May, before any development took place, not during the middle of both as was the case.

However the trend with chick development over time in both areas supports the general findings of minimal impact.
Mid season chicks in both areas appeared to do well, with weights well over I kg (figures 5 & 6). Chicks which
matured towards the end of season, (as during 1991) appeared to suffer food shortages and could not achieve adequate
fledging weights. This may be related to the parents,' need to moult at this time of the year. It is probable that most of
these chicks would have died after leaving the burrows.

Whilst penguin breeding activity was not significantly impacted by the development, a slight trend was noticed in
comparison with the first two years of monitoring. In 1991 and 1992 there appeared to be a trend favouring Area A as
the better location to rear chicks. That is, the percentage of eggs producing fledglings and the number of successful
clutches were higher (refer to table 2). Brandle 1991 postulated that this may have resulted from the north shore being
a more sheltered area despite the confounding affects of high visitation /disturbance and the presence of the omnivorous
native Water Rat. During 1995 this trend was not evident. This trend may reappear in the absence of the high levels of
disturbance resulting from digging of trenches and building work next year. Continued monitoring is important to
establish that the recent changes through increases in visitor traffic in the north shore area , particularly at night, do not
pose a problem to breeding success. Such problems if they arise can thus be detected and managed. The north shore
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penguin population has the potential to greatly increase over the next 10 years with the provision of more breeding
burrows and appropriate visitor and predator management.

CONCLUSIONS & RECOMMENDATIONS

The 1995 penguin breeding monitoring program has not found a significant difference in penguin breeding success
between the development area and the unaffected southern coast of Granite Island.

A total of 26 and 31 burrows were monitored on the north shore and the southern coast of Granite Island respectively.
Twenty -five breeding pairs laid 30 clutches of eggs in both areas. From these, 12 and 13 (Areas A & B) clutches
produced 18 and 17 chicks to an age where they could leave their burrows. These results compare favourably with
monitoring during 1990 and 1991.

Provision of burrows on the north shore area should gradually increase breeding activity and penguin numbers in this
area, provided that the burrows are well insulated from extremes of climate and protected from interference.

Monitoring should be continued on the island to determine that the recent changes on the north shore are not
disadvantaging the colony. This would also enable management to determine the success of the replacement and extra
burrows which were provided in the development area.

REFERENCES

Brandle R (1991) Encounter Bay Penguin Study 1990/91. Unpublished report Dpt Env & PIg.
(1992) Encounter Bay Penguin Study 1991/92. Unpublished report Dpt Env & Plg.
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APPENDIX 2 - PENGUIN DATABASE
1.8URROYd; :A,TERECUR612rteANL.NUMkG1k.w8GX1M/k$MYYk141iç1AW ö10L.UGYIN{MM; if.UMMEN.iW17+?2R.UM4dGül.S,74..a....w'i 5GUN1MtNFSySl+.t%1:
879 25/10/95 19068734 F 1.1 13 E

879. 10/11/95 19068734 1.19 E

879 10/11/95 19068746 M 1.3 14.5 E

879 28/11/9@
879 12/12/95
879 29/12/95
879 9/01/96
879 25/01/96
880 25/10/95 19068733 M 1.06 15 E

B80 10/11/91, 19968733 1.18 . E

880 28/11/95 19068760 F 0.82 11.5 C
880 12/12/95 C

880 29/12/95 C

880 9/01/96 C

880 25/01/96 C
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APPENDIX 3 - CLUTCH DATABASE
^BURROWh °-;DATE< BER'.OF,iE ER OF AND NUMB ;;WEI0FIT4KG ?81U,f,DEP.TH(MM): 491Ct'LENGTH GOMMENTSäi'0,ást:;,'.;w,".KCOMMEN¿á1 411,7té>,;,

B77 28/11/95 0 2 19068776 M 27
B77 12/12/95 0 2 19068768 36
B77 12/12/95 0 2 19068776 37
B77 29/12/95 0 2 19068768 0.92 5Q

B77 29/12/95 0 2 19068776 0.62 42
B77 9/01/96 0 2 19068768 0.98 50
B77 9/01/96 0 2 19068776 0.75 41

B77 25/01/962 0 1 19068776 0.6; 51
B78 19/09/95 0 0
B78 10/10/95 0 0
B78 25/10/95 0 0
B78 10/11/95 0 0
B78 28/11/95 0 0
B78 12/12/95 0 0
878 29/12/95 0 0
878 9/01/96 0 0
078 25J01/95 0 0
879 25/10/95 2 0
879 10/11/95 2 0
679 28/11/95 0 0
879 12/12/95 0 0
879 29/12/95 0 0
879 9/01/96 0 O

879 25/01/96 0 0
880 25/10/95 2 0
680 10/11/95 2 0
B80 28/11/95 0 2 1 0.26 29
880 28/11/95 0 2 19068772 0.2 30
880 12/12/95 0 1 19068772 0.26 33
B80 29/12/95 0 1 19068772 06 45
B80 9/01/96 0 1 19068772 0.85 49
880 25/01/96 0 1 19068772 0.62 57
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