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. SUMMARY

This project furthemvestigaed little penguing Eudyptula minoy population declines in the Gulf St
Vincent by focusing orbreeding performancand blood parasitesn three islands (Granite,
Troubridge and Kangaroo Island®opulation censes showed stabilizing trends fdooth Granite

and Troubridge slands, with 22 penguins present in 201én Granite Islandand 313 penguins
presenton Troubridge Island. Population census on Kangaroo Island however showed declinin
trends with 84% decline since 20XGranite Islandcontinues to havéhe highest breeding success
(1.00+ 0.45 fledgling per paim=5) while Emu Bay had the lowest (0.290.13 fledgling per pair;
n=20). On Kangaroo Islandpredation at burrows remained an issue at Emu Bay with 25% of the
burrows showing signs of predationloBd parasitesHaemoproteusand Plasmodiumspp) were
identified in 86.4% of the individuals samplebthere waso impact ofblood parasitepresence on

Hb concentrations or Hematocrit levels, mdividuals withmultiple infections had longer bills and
smaller bill depths and widshthan those with single infection or nmfiected individuals Finally,

this report further explored population differentiation and found that tkeree substantial
morphological variationfor bill measurementgexcept bill lengt) and body mass among the
different breeding donies.



II. INTRODUCTION

This projectfurther investigate potentialexplanationdor the declineof little penguins(Eudyptula
minor) in the Gulf St Vincent as a response to plopulation cens@sconducted on Granite Island
(Encounter Baypnd Kangaroo Islandver thelast fewyears indicahg drastic population declines
The overall project aim® monitor targetegbopulationgo collectbaseline informatioandincrease
awareness ofittle penguin onservation issuewith a particularfocus onthree main issues: (1)
factors impadng breeding succes$2) factors impadhg adults and suadults survivalnd (3 the
distinciveness of thepopulations andheir interactions.The following report outlines theata
collectedbetween July 206 and June 2.

The 205 report showedstabilizing trends for Granite Island with 32 penguins present in 2014
compared to the 38 and 26 individuals estimated in 2013 and 2012 respectively. On Troubrid(
Island, the 2014 population census showed areaser in numbers with 406 penguins compared to
270 penguins recorded in 2013, but further monitoring is required to assess therhorigends.
Granite Island population had the highest breeding success with 1.67 (x 0.24) fledglings per p:
(n=9) comparedo Kangaroo Island with 0.85 (x 0.26) fledglings per pair (n=39) and Troubridge
Island 0.61 (£ 0.12) fledglings per pair (h=26). On Kangaroo Island, 31% of the burrows showe
signs of predation, likely by goannagafanus rosenbergion older chicks. Th@resence of little
penguin remains in long nosed fur seal diets varied from 40% in the Fleurieu Peninsula to 10% in t
Yorke Peninsula and 4% on Kangaroo Island, suggesting that penguin presence within the regic
may not be the main driver for predaticates. Finally, subtle genetic population structure analysis
revealed that Troubridge Island showed genetic differentiation compared with other colonies in tt
Gulf St Vincent. However, medium level of gene flow still occurred between the colonies, which
could be promising for natural4@lonisation or potential translocations.

The 2015eport recommended the following directions for future research:

1) Continue longterm annual monitoring of several targeted populations to record penguin
numbers and trersdacross the Gulf St Vincent with a specific focus on Troubridge Island,
Granite Island, Antechamber Bay (KI) and Emu Bay (KI).

2) Continue nonitoring breeding success across several targeted populations feammigal
variation andfurther investigate thempact of terrestrial predatioon Kangaroo Island
Continue rat control on Granite Island to maintain high breeding performance.

3) Assess annual survival rates of adults andagiuits (1sing micrechipped individuals and
continue to measure the impaofgredation, parasites and diseasesurvival.

4) Investigate variation in food availability, foraging effort and resource use between colonies.

5) Test whethereproductive isolating mechanisregist between the two genetic populations
identified.

6) Devebp population viability analysis models to explore how variation in each of the
parameters listed above affect population trends and population vulnerability to
environmental change.



[l. AIMS

The current funded project hasld main objectives: (1) To continue breeding monitoring on Granite
Island, Troubridge Island, and at three colonies on Kangaroo Island (Emu Bay, Antechamber be
Kingscote);and(2) To conduct population survegn Troubridge Island, Granite Island aaidour
colonies on Kangaroo Island (Emu Bay, Antechamber bay, Kings¢aenne Bay. Genetic @ta

were also analysed tadentify bload parasiteqand their potential impactsh little penguins and
additional morphological data were analysed to further tigege differentiation between the
colonies

IV. MATERIALS AND METHODS

Study sites

This project was conducted during the 2{iteeding season between Aug2@15 and Januar016

on three islands in the Gulf St Vincent: (1) Granite Island (35i3IB~H$36C~)E)in the Fleurieu
PeninsulaGranite Island i& small island off Victor Harbour connected to the mainlaya bridye
causeway open to pedestriaf®) Troubridge Island (35j06'S, 137j49'E), in the Yorke Peninsula.
Troubridge Island is a smalls@y island about 7 km east of Sultana Point, which is only accessible
by boat with restricted access; and (3) Kangaroo Island (35j47'S, 137j1BZEkm soutiwest of
Adelaide The island isaccessible by ferryl50km long and includes several penguinonas.
Colonies at Antechamber Bay, Emu Bay and Kingsaw¢ee included inthis study for breeding
monitoring and clonies at Antechamber Bay, Emu Bay, Kingscote and Vivonnevwigag included

for population surveys.

Aim 1: Breeding monitoring and survival

Search for active buows started around milugust and manitoring was carried out untNovember

on Kangaroo and Troubridge Islands and until the entho@iaryon Granite IslandA burrow was
recorded as active if it contained eggs, chicks or adults, or clear evidence of penguin presence, s
as fresh droppings or a strong penguin sn@tice found activeburrows were checkel every 2
weeks.

During each \git, the number of adid, eggsand chicks present in each burrow was recorded in
order to assess breeding success. A chick was recorded as fledged when it disappeared from
burrow at about eight weeks of age and was not found depredated nor in any of the other burroy
Breedng success was defined as the number of chicks that figmgebreeding paifPredation was
scored as suspected if eggs or chicks were damaged or removed between visits before the eggs
ready to hatch or the chicks were close to fledgling but adeite still attending their burrows and
therefore had not abandoned the né&ggs were considered as abandoned if they were found
unattended during two consecutive visits and felt cold to the touch. If the outcome of a burrow we
unknown at the end of th@onitoring period (e.g., the burrow still had eggs and therefore it was
unknown whether those eggs hatched and produced fledglings), it was excluded from the analysis
breeding success.

Micro-chippingof individuals wage-initiatedin 2014 to assessusvival rate of adults and stddults

using markrecapture methoddVhen presenaind accessibjeadults and chicks were captured by
hand and removed from their burrow for mieohipping and measurements. Head length was
measured with callipers as an indaaof body size (Miyazaki & Waas 2003) and bill deptstrils

was measured to determine the sex of the individual (Arnould et al. 2004; Overeem et al. 200
Wiebkin 2012). Head length was measured from the tip of the bill to the back of the skukep@il d
was measured as the vertitlalckness of the bill at the nostrils. Adults and chicks were weighed to
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the nearest 10g. Chicks were only microchipped and weighed just before fledgingg ateeks of
age(see alsdann et al. 2014; ColombelNZgrel D15).

Aim 2: Population Census

Penguin censuses were carried onfTroukridge Island (Yorke Pensula),Granite Island (Fleurieu
Peninsula)and Kangaroo IslandAll censuses were conducted by a team of volunteers and the
Penguin Ecologist. The cemses werall conductedat the end of September amdOctoberto align

with previouscensusesonducted in 201and 2014

Each surveyed coloy was divided into separate smaller sections and each sectiorse@shed
along transects for presence or atzgeofpenguinburrows. Once a burrow wésund its status was
recorded as active or not active. A burrow was recorded as activeoifitdimed eggs, chicks or
adults,or clear evidence of penguin presence such as fresh droppings, a strong penguiarsmell
recent burrow excavation. A burrow was recorded as inactive if none of the above criteria was four
or if it had evidence of cobwebs at the entramdéactive burrows were marked with GPSn
Granite Island, laburrows were marked with talcum powderavoid double countingy different

team of volunteers

Not all sections of the colonies were surveyed on Kangarandsrherefore, in the results section,
estimated number of little penguins across y@arsach coloy, are only presented for tharseyed
sectionsThe details of the section surveyed are as follow: (1) Emu Bay: Boat Ramp and \M@)jittle
Antechamber BayCowry Beach, Pst Point andCape Calts; (3) Kingscote:Hospital Beachand
Tidal Pooland (4) Vivonne Bay: Point Ellen North.

As per previous years, about%0of Troubridge Islandvas completely inaccessible duedense
vegetatiorcoverbbut showed signs of penguin tracks a resultsomearea could not besurveyed
and population estimates for thearea hadto beextrapolatd. The extrapolations were not done
using the burrow counts for the whole island tather usinghe smaller sectionsvhere at least half
of the sectios were surveyed to haveobust estimatesThe extrapolad data in 208 was
comparable for that done 2014 and2013 as the same areaere inaccessibldor census data
collection duringall threeyears

In addition to the population censum) acoustic survewas conductesbn Troubridge Islando
confirmthe densit%/ ofittle penguinbserved during the dayheacousticsurvey was conducted on

the night of thel3" of October 2015, 2 hours after dafiie acoustic survey consistedta eight

point counts transex(seeBibby et al. 2012 ColombelliNZgrel 2015pconductedn two different
sections (total transects = 4, total points surve82¥ Along eachtransect, ach consecutive point
was spaced 10 m apafince at a point transect, one observer started a selected playlhalthray

calls stimuli usingan Apple iPod (Apple Inc., USA) connected to a Moshi Bass burger speaker
(Moshi Corporation, USA) A second observer then recorded the number of individuals that
responded tohie stimuli within a 5m radiud'he playback stimuli consisted ohecall followed by

10 s of silence, repeated three timesdoe minute To create the stimuliecordingsfrom eight
different males fronTroubridge Island werased All males wererecorded in 201,3vhen alone in

their burrow, using a Zoom Handy Recorder H4n (Zoom Coagtion, Australia). All recorders had
integrated stereo microphones and were placed outside the burrows (apgsbgnBa@way), facing

the entrance of the burrow and hidden in the vegetation. All sound files were recorded as broadc
wave files (44.1 kHzampling rate, 14it depth). Theplaybackstimuli were normalisedt -15 db,
saved as uncompressed 16 bit 44.1 kHz broadcast wave files (.wav) using Amadeus Pro :
(Hairersoft Inc, Switzerland), and transferred ahiiPod.



Additional data

Bloodparasites

The 2014 report identified a potentfabtozoan pathogen (potentially an ooetygte parasite that is
usually seen in gut lining but s@times found in the blood stggandor a potentialapicomplexan,
which could bePlasmodium Shellakia TrypanosomaHepatozoon or LeucocytozoonThis report
follows on this results and analysddta collectedluring two breedingseasos (2013 and2014)
using molecular techniquds identify the genus and/or species of bheod parasitesThesedata
were analged agart of Tamara BurtOs Honours proj@ft142016) entitled @lood parasites and
their impactson fitness in little penguinsEQdyptula minoyOunder the supervision of A/Prof lan
Menz (Flinders University) and Dr Diane Colomb&liZgrel This projectwasfunded by Flinders
University, DEWNR, NCSSA Conservation Biologgnd theLirabenda Endowment Fund@he aims
of TamaraOs projestre (1) to use molecular analyses to identifpod parasites to the gesuevel
and (2) to identify thie potentialimpacts orittle penguinfitness in order to assess their influence on
the observegopulationdeclines in the Gulf St Vincent.

To estimatélood parasitespecies angresence, blood samples were collected (0.01ml per bird) with
a 25G needlerébm the foot veinand stored on FTA paper (Smith & Burgoyne 200#p test for
potential impacs of blood parasiteson fitness (adults only), morphological measurements,
haemoglobin (Hb) concentration and haematdEl@T) data were correlated witparasite presence.

To obtain Hbconcentratior{g dL-1) and haematocrit dgtasmall portion of tle blood collected was
placed ina portable HemoCue HB 201+ haemoglobinomeigee alsoDudaniec et al. 2006
ColombellrNegrel and Kleindorfer 2008) while atiner portion(10 IL in total) was placednto a
heparinised capillary tube centrifuged the field for 2 minutes at 1800g. The following
morphological measurements were also taken at the time of cafful®li length head (measured
from the back othe head to the tip of the bill); (2) bill length (measured from the tip of the bill to the
base of the bill, where the feathers start); (3) bill depth base (measured as the vertical thickness of
bill at the base of the bill); (4) bill depth nostrite€asured as the vertical thickness of the bill at the
nostrils); (5) bill width (measured at the base of the bill); and (6) body mass (weighed to the neare
10 g).

Morphological differentiation between colonies

The 2015 report identified songenetic diferentiation between Troubridge Island and the other
monitored colonies. To further investigate potential divergence between the little penguir
populations, this report focused on morphological differentiati@eographic variation in bill size

and body rass acrosshe five breeding olonies wasinvestigated in relation to environment
parameters (air temperature, sea surface temperature and sea depth) and geographic dista
between the colonieAll morphological measurement were recorded as abolie. £x of the
individuals was determined using bill depth nostrils measurements as previousigedetar little
penguins (sedrnould et al. 2004; Overeem et al. 2006; Wiebkin 20ERyironmenal data were
obtainedfor the last 10 years (20B8014) Air temperature data were obtained from the Australian
Bureau of Meteorology databa@#tp://www.bom.gov.au/climate/dajadnd the dta on sea surface
temperature were sourced from the Integrated Marine QhgenSystem (IMOS)
http://imos.org.au/home.htmlMean water depths (WD) werebtained from the Geoscience
Australia websitehttp://www.ga.gov.auyWhiteway 2009).Distances between the colonie®re
estimated using the measurement tool in Google Earttnfidt/fearth.google.cojn




Ethics

This project was approved by the Flinders Univergitymal Welfare Ethics @mmittee(Project
number No.E388) andFlinders UniversitySocial and Behavioural Research Ethics Committee
(Project number No. 7085)t is also supported by a scientific permit to conduct the research
(Y26040). Permit allows access taddunter Bay Island€Kkangaoo Island, Troubridge Island and
Althorpe Island. Progress report on the numbers of animals that were uké@ wrovided to
DEWNR on30/6/2016.

V. RESULTS

Aim 1: Breeding monitoring and survival

Between August and January, a total of 84 burraxas monitoredon Granite Island, Kangaroo
Island and Troubridge Islan(lable 1) Out of the 84 monitored burrows, 62 showed signs of
breeding activity (74%) such as eggs or chicks present in the buBreading success on Granite
Island was thénighest vith 1.00 (£ 045) fledglingsper pair (n%) while breeding successt Emu
Bay (KI) was the lowestvith 0.29 (+ 0.13) fledglings per pair (n20) (Table 2; Figure 1).

Two burrows had evidence of abandonmaenrte at the Kingscote colongnd one on Troubridge
Island and both of them happened during the incubation peEaght burrovs were suspected of
predation, with five of themat Emu Bay one at Antechamber Bay and two on Troubridge IslAnd
additionalburrow wasseen by the resedrerspredated by a goann®&aranus rosenbergjiat Emu
Bay, supposedlduring the chick stag@however, this was not one of the monitored burro&shll
burrowspredated at Emu Bay amd Antechamber Baydead chicks were found at the entrafdes
two burrows on Troubridge Island were predated during the incubation period.

Burrow Breeding Eggs Chicks | Fledglings | Groups with Burrows
Penguin colonies monitored | burrows 2nd clutch predated
Troubridge 37 28 60 28 9 3 2
Antechamber Bay (KI) 5 4 10 6 2 1 1
Kingscote (KI) 6 6 14 6 2 1 0
Emu Bay (KI) 24 20 44 31 4 2 5
Granite 12 5 10 5 5 0 0
Total 84 62 136 76 22 7 8

Table 1. Number of eggs, chicks and fledglings produced in total per penguin colony. The table als:
presents the number of burrows wstlispected predation.

2015Eggs/ | 2015Chicks/ | 2015Breeding 2014Eggs/ 2014Chicks/ | 2014Breeding

Penguin Colonies Pair (SE) Pair (SE) success (SE) Pair (SE) Pair (SE) success (SE)
Troubridge 2.14 (010 1.04(0.19 0.43(0.16) 2.28 (0.12) 1.24 (0.14) 0.61 (0.12)
Antechamber Bay (Kl) 2.50 (050) 1.50 (029 0.40 (050) 2.00 (0.26) 1.57 (0.31) 1.13 (0.30)
Kingscote (KI) 2.33 (033 1.20 (037) 0.50 (050) 2.00 (0.12) 1.40 (0.24) 0.82 (0.30)
Emu Bay (KI) 2.20(0.19 155 (0.23 0.29 (013 2.50(0.12) 1.06 (0.17) 0.60 (0.18)
Granite 2.00(0.00) 1.00 (045) 1.00 (045) 2.00 (0.26) 1.67 (0.24) 1.67 (0.24)

Table 2 Breedingsuccess for each pengwalonymonitored
duringthe 2056 and 20%-breeding seassn
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Figure 1.Breeding success across all the penguin colonies monito28d $;2014 and 2015

Only five additionallittle penguins(all adults) could beapturedand microchippedin 2015. Seven
individuals that wergreviously microchipped were-gghted in 2015:hreeon Troubridge Island,

two at Emu Bay (previously microchipped in 2014) and two on Granite Island (previously
microchipped in 2010 and 2011}he full list of microchipped individual¢§included resighted
individuals)is presented ifable 1 in Append.

Aim 2: Population Census

Granite Island

The community censuses were conducted over two daysai@ 19" of Octcber 2015) by 34
volunteers and twpenguin researchers. On the first day, a total of 10 active burrows (mostly alonc
the north sideof the islandwere found aneightadult penguins were seen in thieurrows On the
second day, a total of 12 active burrows (again mastlthe north sidef the island)were foundand

six adult penguins were seen in their burrowke two new burrow$ound during the second day
were definitively not active the previous week. Thereftre,average number of active burrows for
Granite Island is thereforelburrows (2 penguins estimated to be present on the island; Fijure

It should be noted thaiut of those 1 burrows,all were being monitored regularly for signs of
breeding attempt anahly five of thoseshowed signs of breeding activity
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Figure 2. Estimated population size of little penguins on Granite Island between 2001 &nd 201

Troubridgelsland

Population census on Troubridge Island was conducted ontlonesrdays (18-15" of October
2015) by a team of fourpeople(Penguin Ecologist Diane ColombelNiZgrel accmpanied by a
research assistant, a student Bedborah FurbankNatural Resources Northern and Yorka total

of 143 occupied burrows and 621 empty burravese found As per previous year20% of the
island was completely inaccessible due to the vegetéiinshowed marks for penguin trarksmd
thereforehad to be extrapolated. With the estimation, this brings the population census to 15
occupied burrows (313 penguins present on the island at the time of the census) and 778 em
burrows.

Troubridge Island Penguin Census
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Figure 3. Estimated population size of little penguinsTonubridgelslandbetweer?013 and 205
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Out of thel157 active burrows, 25 showed signs of breeding activity2(Burrows; Table3). The
sex of the adults was identified @& burrows:30 32%) burrows had males onlg1 44%) burrows
had females only areR (24%) burrows had two adults.

Penguin Colonies No. Active No. Burrows | No. Burrows | No. Burrows No. Burrows
Burrows Breeding with Adults with Eggs with Chicks
Troubridge 157 22 (15%) 119(76%) 12 (8%) 15 (10%)
Granite 11 5 (45%) 6 (54%) 5 (45%) 0 (0%)

Table 3. Percentage of burrows showing signs of breeding activity and number of burrows with
adults, eggs and chicks for the 88densus on Granite afdoubridge Island

A total of 32 playback point surveys were conducted on Trogitsland on the night of the "18f
Octoberin two different sections (16 point surveys in each sectibDnying the population census
conductedon the samelay, eightand one burrows respectivelere faind active (with clear signs

of penguin presence such as droppings in the burrow, penguins smell, and/or presence of adults, €
or chicks) in thetwo area selected for the acoustic survéptal nine active burrows for the two
sections) In response tdhe acoustic survey, a total 0b And nine little penguins from different
burrows were heartotal of 24 adults heard over the two sectiofi$lerefore the acoustic survey
suggested thabn averagepenguin numbers increased by thi@d during nighttime.

Kangaroolsland

Population censuat Emu Bay(sectionsBoat Ramp and Whittjewas conducted orthe 23" of
September by a team thfreepeople(Penguin Ecologist Diane ColombeliZgrel accmpanied by a
research assistant and a volunteer)tofal of 21 active and 8 inactive burrowswere found (42
penguins estimated to be presinthe colony Figure4).

Population censuat Antechamber Bay (s#ions Cowry Beach, Post Point a@@dpe Coultswas
conducted onhe 2£' of September by a team of threeople(Penguin Ecologist Diane Colombelli
NZgrel accmpanied by a research assistant and a volunteettah of 5 active and 69inactive
burrowswerefound (10 penguins estimated to be presenthe colony Figure4).

Population censusit Vivonne Bay (Point Ellen North sectiomjvas conducted onthe 2f' of
September by a team of thneeople(Penguin Ecologist Diane ColombeliZgrel accmpanied by a
research assistant and a volunteer)tofal of 5 active and 40inactive burrowswere found (10
penguins estimated to be presinthe colony Figure4).

Population censuat Kingscote was conducted over two days: (1) census dtldlpital Beach
sectionwasconducted orthe 20" of September by a team of thneeople(Perguin Ecologist Diane
ColombelliNZgrel accmpanied by a research assistant and a voluntedgtafof 6 activeand 88
inactive burrowswere found and (2) census at thidal Pool sectiorwasconducted orthe 6" of
October by a team of thrgeople(Research assistant and two volunteersptal of 6 activeand 23
inactive burrowsverefound A total of 24 penguins westimated to be presantthe colony.
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Figure 4. Estimated population size of little penguatshree colonies okdangaroadslandbetween
2011and 2056

Additional data

Blood parasites

A total of 162 little penguins (94 adults, 68 chickk®re sampled between 2013 and 2014bfood
parasitepresence. Mlecularanalysis identified blood parasites86.4%of the individuals sampled
(85 adults, 55 chicksP8 %of theinfected individuals were infected withaemoproteuspp. and82

% with Plasmodium jgp. In addition,80% of the infected individualshad multiple infections and
wereinfected withboth Haemoproteusnd Plamodiumspp. Blood parasite presenckd not differ
between years or sexes. However, there waiglzer prevalence dlaemoproteusand Plamodium
infectiors in adults than in chicksThere were also significanriationin blood parasite presence
betveenthe colonies: 100% oindividuals were parasitised @xthorpe Island andit Antechamber
Bay compared tonly 44% on Granitdsland There wasno relationship betweeblood parasite
presence and eithédb concentratioror Hematocrit levels. Howeverndividuals with multiple
infections had longer bills and smaller bill depths and widths than those with single infection or nor
infected ndividuals

Morphological differentiation between the colonies

There wassubstantial morphological variation among the different coloime$®ody mass and bill
measurements (except bill lehytAdditionally, mlonies further located from each other were more
different morphologically than adjacent coloniddorphological traits were also correlted to
environment parameters: (bjrds at colonies surrounded by hotter sea surface tatpes were
heavier with longemand larger bik and (2) lirds with larger and longer bills wemdso found at
coloniessurrounded by shallower waters
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V1. DISCUSSION

The main findings of this study are: (1) Granisland populatiorcontinues to havethe highest
breeding success, whilemu Bay(KIl) populationhad the lowest{2) predation at burrows remained
an issueat Emu Bay with 2% of the burrowsshowing signs of predatioand dead chicks being
found regularly in the colony3) population censuses showed stabilizing trédadboth Granite and
Troubridge Islands(4) blood parasitesHaemoproteusand Plasmodiumspp.) were identifiedin
86.4% of theindividuals sampledand(5) there weresubstantial morphological variation among the
differentbreedingcolonies for bill depth base and body mass

Population ensus

Population censuses on Granite and Troubridge Islandseststable trendsOn Granite Island, the
penguin censusstimated2 penguins present in 281lcompared t®B2 aduls in 2014 (Colombellr
NZgrel & Kleindorfer 204). The number of birds present during tB@15census wadurther
confirmed by the fact that 12 active burrois which adult penguins were detectedgre
continuousy monitored throughout théreeding seasorOn Troubridge Islandthe population
census estimate813 penguinspresentin 2015, compared to 40@enguinsin 2014 (Colombellk
NZgrel 2015b). Similar tothe 2014 results, the acoustic survey suggetstaia higher number of
individuals might be present diroubridgeat night. Specificallythe acoustic survey suggested that
penguin numbers increased by three fold during night time, which would bringpph#gapon on
Troubridge Island to 939 individualgvhile population censuses detected less birds in 2015 than in
2014 on botlGranite and Troubridgslands, the data show some fluctuations around similar values
since 2014 see Figures 2 and.Fluctuaticnsin numbers fobreeding populaticsreflectatradeoff
between reproductive effort and survivdlie to theinteractionswith environmental variability
(Stearns 1992see also Jenouvrier et &003). Therefore, émporal variation (variation between
yeas) is expected fdong-lived species, like little pengui

Kangaroo Island, on the contrary, showed decreasing trBotls.Emu Bay and Antechamber Bay
showed drastic declines since 2011 (Figure 4): 182 and 190 adult pereggastively were found
during the censuses in 2011 compared to only 42 and 10 in 2015. While previous data for Kingscc
were not available for this report, over the three colonies, this repasdatline of 84%. It should

be noted, however, that Vivonne Bay seems to showadl srmarease in numbers since 2013 (Figure
4), hut further monitoring acrosadditionalyears is necessary ¢onfirm thistrend

Reproductive success

All colonies showed a decrease in breeding success in 2015 compared {0 &fé4L; Figure 1)
As found inpreviousstudes (ColombelliNZgrel & Kleindorfer 2a4; ColombelliNZgrel 2015}
breeding success on Granite Island waes highest degite population decline. Higher breeding
succes®n Granite Islananay be explained bthe smallsample siz€only five breeding pairs) or by
variation in individual qualityif only the strongest individuals retwd to the island (andvere
therefore more likely to be successful breeders)AéiZlie penguin Rygoscelis adelige for
example, Lescro'et al. (2009) showed thaticcessfubreeders also exhibitedgher survival rates
thanunsuccessfubreedersFuture studies shoulthereforeinvestigatefactors that predict successful
breeding across colonies.

Breeding success at Emu Basas the lowest, withive out 20 burrows (25%) showing signs of
predation. While video monitoringat burrows showed evidence of predatiohy goannas
(ColombelliNZgrel & Kleindorfer 2014; ColombelNZgrel 2015b), recent necroscopy analysis of
carcasses shved that cats weralso predators of juvenilest Emu Bay(ColombelliNZgrel and
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Tomo, unpublished data).h€& study suggested thedts dd not prey on little penguinghile they
were sitting inside their burrows but instga@tdatel aduls and juvenile®nce they ventuckout;
hence, explaining why no predation event by cats was caught on camera (Coibizipedli and
Tomo, unpublished dataConsidering the small number of birds present at Emu Baytinued
predation will likely have a significant impagn longterm population trends.

Blood parasites

As found in pevious studiege.g., Altay et al2008 Vanstreelst al. 201%, molecular analysesere
more sensitive in detecting blood parasites than traditional medimodfiowed tha86% of thelittle
penguins sampled were infected with blood parasites, compared to 8h% when using
microscopic examination of blood smed@olombelliNZgrel 2015b).The study identified two
genus KHaemoproteusand Plasmodium and revealed thaB0% of the infectad individuals had
multiple infections Haemoproteusvas recently found asnecause of mortality in little penguins in
Western AustraligCannell et al. 2013However, vhile Plasmodiumhas beeriormerly detectedn
five other species of penguinsréstedpenguins Eudyptes pachyrhynchuysyellow-eyed penguins
(Megadyptes antipodes(Laird 1950), African penguins Spheniscus demergusRockhopper
penguins Eudyptes chrysocomdFantham & Porter 1944) and magellanic peng@phgniscus
magellanicu} (Silveira et al. 2013) this is the first evidence of its presence in little penguins.

Recent studies suggedtthat haemoglobin concentration is one of the most Heliateasure to
assess the impaats$ blood parasites (OOBrien et al. 2001). Blood parasitesocaume and destroy
mature red blood cells, leading to more immature red blood cells in parasiiteduals and a
decrease in haemoglobin concentraf@simmature cells cannot synthesise as much haemoglobin as
mature cells(OOBrien et al. 2001 this studythere was neoelationship betweeparasitepresence
andhaemoglobin concentration or Hematocrit levels, suggestindlbadl parasites may not affect
the fitness of the parasitised individuals.

However, this study also found thatividuds with multiple infections had longer bills and smaller
bill depths and widths than those with single infection orinéected individualsin little penguins,
Wiebkin (2012 showed that individuals with higher food availability produced heavier andrlarg
fledglings with larger bills. Hence, it is possible that young chicks that were better fed (and henc
hadlongerbills) developed into more resistant adults and the correlation between blood parasites al
bill measurementsnay only emerge due to multioearity. Blood parasitepresencewas also
higherin adults than in chicksnaybe because infected chicks were more likely to die before being
sampled Studies in humans have showhat malaria infections generallkill young infants
(reviewed in Murrayet al. 2012 Together, theseata suggest thainly the strongest individuals
may have survivedavith the parasite infectionsAdditional studies arelearly necessary to further
investigate the impacts of blood parasites in little penguins.

Morphologicaldifferentiation between the colonies

This report showed morphological variation between the breeding col@ifésience between
morphological traits were correlateddgeographic distances and changesnwironment parameters.
Such variationmay raisequestions regarding the conservatimanagement of these populations.
However,the 2014 report investigating genetic variation of the same colateesfied only two
genetically distinct populations: the first population included Emu Bay, Kingscoteestew,
Antechamber Bay and Vivonne Bay (all on Kangaroo Island), as wellrasit& and Althorpe
Islands whilethe second population consisted solely of Troubridge Island (Graff S, Gardner M anc
ColombelliNZgrel D, unpublished data; see also Colomié&ligrel 2015b). This therefore suggests
that the loss of local populations (except for Troubridge Island) should not result inlosags of
genetic variability
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VII. SUMMARY OF LITTLE PENGUIN RESEARCH MEETING

Date: 30" of November 2015
Venue: Adelaide and Mt Lofty Ranges Natural Resources Management Board Meeting room

Present: Diane ColombelliNZgrel Penguin Ecologist Flinders University, Renate Velzeboer
(Ecologist, Marine Interaction and Wildlife Biosecurity, DEWNRalerie Lawley Conse&vation
and Sustainability Unit, DEWNR Peter Copley $enior Ecologist, Threaten species and
Conservation and Sustainability Unit, DEWNRSimon Goldworthy Endangered Species Unit,
SARDI), SarahLena Reinhold $ARDI and Flinders Universi}y Peter Dann Research Manager,
Phillip Island Nature Parks Michelle Power Parasitologist, Macquarie University Anna
Dutkiewicz Senior Policy Officer Conservation and Sustainability, DEVYNRony Flaherty
(Manager, Coastal and Marine, NRM

Focus of meeting (1) key research guestions being investigated or to investigate in the future anc
(2) necessary steps to be undertaken to fill out knowledge gaps in overall little penguin populatic
trends.

OPEN DISCUSSIONS

Population Trends

Mortality & Predation Pressures
Nesting burrows & Breeding success
Moult

Parasites

STEPS TO FILL OUT THE EXISTING KNOWLEDGE GAPS

Potential Outcomes
o Presence/absence
o Relative estimation of size class for each site: common, abundant, etcE
o Actual counts

Potential Methods
o Transect counts over small section of colony and extrapolation
o Automated acoustic recorders or video monitoring
o Citizen Science

Collect data for SA- Develop a 3Years Action Plan
o Select strategic sites
o ldentify one method across all colonies to obtamparable data
o ldentify the timing of breeding for each region (i.e., identify local champions)
o Investigate costs for monitoring each region

OTHER PARAMETERS TO BE RECORDED ACROSS RESEARCH GROUPS

Death records and survival

Breeding success and timin§breeding

Timing of moulting

Presence/absence of predators (marine or terrestrial)

Parasites

One unique measure of fitness (still to be determined) that could be compared between
populations

O O O O O O
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VIII . DIRECTIONS FOR FUTURE RESEARCH

1) Continue longterm annal monitoring of targeted populations to record penguin numbers
and trends across the Gulf St Vincent with a specific focusTooubridge Island, Granite
Island, Antechamber Bay (KI) and Emu Bay (KI).

2) Develop an Action Plafor estimating population trends South Australia to get a better
understanding of the little penguin status

3) Continue nonitoring breeding success across several targeted populations feammigal
variation andfurther investigate the impact of terrestraredationfor breeding success and
long term population trends

4) Continue rat control on Granite Island to mainhigh breeding performance

5) Consider cat contraind workshops to increase public awareness about the impact ohpets
Kangaroo Island.

6) Assess annual survival rates of adults andasluits (1sing micrechipped individualsand
continue to measure the impacts of predation, parasites and disaas@wivaland long
term population trends

7) Investigatevariation infood availability foraging effortand resourcesebetween colonies.

8) Further est whetherreproductive isolating mechanisnexist between the two genetic
populations identified.

9) Develop population viability analysis models to explore how variatioreanh of the

parameters listed above affect population trends and population vulnerability to
environmental change.
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I X. COMMUNITY ENGAGEMENT

Volunteers and public awareness

Thirty four volunteers participated in the Granite Island penguin census in October 2015. Al
additional fifteen volunteers participated in field trips to collect the data and helped with penguit
census on Trouldge Island. One Honours stud¢hamaga Burt) worked ona little penguin related
project(specifically investigatinggresence and impaat§ blood parasites).

Diane ColombelliNZgrel gave a presentation to the public on Granite Islanthed2" andon the

19" of October for thepenguin island wideensusDiane ColombelliNZgrel andesearch assistant
SarahLena Reinholdoth gave a presentation to the KI NRM Board off @3October2015 Diane
ColombelliNZgrelwas invited to give a talk tthe Friends of Althorpgroupon the 20" of March

2016 and to th€ommercial Tour Operatoraeeting on Kangaroo Island on thé"3 March 2016.
Research assistant Vanessa Owens raised public awareness about little penguin conservation is
and presence of little penguins on Granite Island to 93 people (which included two school groups
15 students).

SarahLena Reinhold (preséing her Honars work on longnosed fur seal digtand Diane
ColombelltNZgrelgave a presentation to the public during two penguin réghhts on Kangaroo
Island @2 of October 2015and at Victor Harbou27" of November 201 Diane Colombelk
NZgré tesed the impact ofthe two community nightson public awareness by mean af
guestionnairedistributed before and aftethe presentationto determine the extent of attitudinal
change among peopl@he questionnaire is presented as Appendi 2otal of 38 participats
answered the questionnaire: 53% felt that their knowledge of penguin conservation was increased
the presentations and 100% felt that their expectations were met during the events. 92% would li
to hear more about little penguin resdaand conservation and 42% would like to get an update of
the research via another presentation in the future.

Media output

An article calling for community volunteers to join the Granite Island Penguin count was relaased
the 1% of October 2015n the Victor Harbour Times. othermedia release regarditge penguin
night presentation on Kangaroo Island was relkaseNovember2015 A media release to raise
public awareness regarding little penguinsO presence on Granite Island was publish&dnedhe
Victor Harbour (24/3/16) and in the Advertiser (25/3/16). Diane ColomN&ljrel gave an
interview for ABC Radio Australia, which aired on"28f March 2016.
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XII. APPENDIX 1

(a) List of individuals that were captured and microchipped irb201

Island Reference Number Age Category
Troubridgelsland 982000063643867 Adult
Troubridgelsland 982000063644169 Adult
Troubridgelsland 982000063644956 Adult
Troubridgelsland 982000063644479 Adult
Troubridgelsland 982000063644112 Adult

(b) List of microchipped individuals that were-sgghted in 2015

Island Reference Number Year Microchipped
Granite Island 157468226 2010
Granite Island 157468261 2011

Troubridgelsland 88746157 unknown

Troubridgelsland 157468403 unknown

Troubridgelsland 1450150249 unknown
Emu Bay 982000063643845 2014
Emu Bay 982000063644601 2014
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Xl . APPENDIX 2 BQuestionnaire

LITTLE PENGUINS CONSERVATION - INITIAL SURVEY QUESTIONS

What is your gender?
Male Female

Please select your age group.
*18-24  +25-34 *35-44 *45-54  +55-64 *65-74 75+

How would you describe yourself? Please select all that apply.

«Student *Retired
*Full-time employment *Part-time employment
+Conservationist

Have you volunteered in a conservation project(s) before?
Yes No

If you have volunteered please select the appropriate level of activity.
*Once

*Between 1-5 occasions

*More than 5 occasions

If you have volunteered, why did you participate? Please select all that apply.

*Went with a friend *Member of local volunteer group
*Member of local friends group *Hobby ornithologist/ Conservationist
*Professional ornithologist/ Conservationist *Other please state

How would you describe your level of knowledge about little penguin conservation?

1 2 3 4
Poor Average Good Very Good
To your knowledge, what is the status of the little penguins?
1 2 3 4 5
Critically endangered Endangered Vulnerable Near Threatened Least Concern

How did you gain your current knowledge on the status of the little penguins? Please select all that apply.

*Television *Radio *News

*Publications *Books *Friends
+Conservation groups *\olunteer groups *Research paper
+Z00 visit *Penguin Centre visit *Other - please state

How concerned are you about the conservation of the little penguins?
1 2 3 4
Not at all A Little Concerned Fairly Concerned Very Concerned

If research or conservation efforts towards little penguins stopped tomorrow how concerned would you be?
1 2 3 4
Not at all A Little Concerned Fairly Concerned Very Concerned

What are your expectations of tonight presentation?
+Learn more about little penguins in general

*Learn more about the conservation of the little penguins
sLearn more about the research conducted

*Have the opportunity to ask questions to the researchers
+Others please state
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LITTLE PENGUINS CONSERVATION - POST PRESENTATION SURVEY
QUESTIONS

Has your knowledge of little penguin conservation been increased by the presentation tonight?
Yes No

How useful were the following activities in helping you gain your new knowledge?

a. Presentation/Talk
1. 2. 3. 4.
Not at all useful A little useful Fairly useful Very useful

b. Interpretive display
1. 2. 3. 4,
Not at all useful A little useful Fairly useful Very useful

c. Discussions with researchers/experts
1. 2. 3. 4.
Not at all useful A little useful Fairly useful Very useful

How would you describe your current level of knowledge on little penguin conservation?

1 2 3 4
Poor Average Good Very Good

How concerned are you about the conservation status of the little penguins?

1 2 3 4

Not at all A Little Concerned Fairly Concerned Very Concerned

If research or conservation efforts towards the little penguins stopped tomorrow how concerned would you be?
1 2 3 4
Not at all A Little Concerned Fairly Concerned Very Concerned

How interested would you be in learning more about little penguins?
1. 2. 3. 4.
Not interested A little interested Fairly interested Very interested

If you are interested in learning more about little penguins, how would you search for more information? Please
select all that apply.

«Join Friends Group «Join Volunteer Group *Brochure

*Email newsletter *Field trip *Museum visit
*Research paper *Research/update presentation *Website

+Z00 visit *Penguin Centre visit *Other please state
Were your expectations of tonight presentation met? Yes No

If not, what would you like to have seen presented or discussed

Other Comments? Please state.

Thank you for your time
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