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EXECUTIVE SUMMARY

a 2 1 dZ° IR&K Islétlocated off the North shore of Kalids protected as a HawaiState Seabird
Sanctuary. In the late 1970s it was also the site of a ¢€Fo8si 1 SNA Yy 3 LINRP 2SO0 F2NJ (KS
ShearwaterPuffinus newelliFew avifauna surveys have been undertakenthe islet, with the most
recentprior to this report beingundertaken by the KatisEndangered Seabird Recovery Pro{&&ESRP)

in 2013 and 201%espectively For this study, hie isletwas survegd in June and Octobesf both 2018

and 2019 Burrow searches were conducted across the entire islet to obtain breeding population
estimates for each species and &ssess whether there was any recent sigrbod 6 St t Qa { KSI NB
breeding activity Two SongMeters(Wildlife Acoustics, SM2#ere alsodeployedeach yeart the same

two locations with data collected for two months in June and J@yditory surveys weralsoconducted

in June2018for two hours after sunset and one and a half hours before sunAgeta of 17 bird species

was recorded over the course of the twears, consisting okight seabird species (of which threge

. dzf ¢ S NIBalwerisShiilWegjiWedgetailed ShearwateArdenna pacificand Redtailed Tropicbird
Phaethon rubricauda- were confirmed breedinly one native waterfowl species (NenBranta
sandvicensiswhichis the first confirmed breeding record on the islet for this spécifige migratory
species, and thge introduced speciesAs with previousesarchewf the islet, there was no signbfS 6 St f Q&
Shearwateibreeding activityand only a handful of calls recordecbncurring with previous reporthat

the crossfostering projecton the isletwas not successfulDespite this, the islet remains an important
sanctuary for the three seabird species recor@atreedingon the isletduring the surveys and remains

the only known breeding colony of BUBANX2 & oh KaliaNBdpredation by the introduced Barn Owl

Tyto albawas identified asa significant threat to seabirds breeding on the isl&uture management
actions are suggested to improve the islet for breeding seabirds.

1.0INTRODUCTION

a 2 | dZ Rd&K IsleSis a small (1.3ha) islet located at 22°14'5" N latitude, 159°24' 11" W longithde.
islet sits 117m off the northern coast tife island ofKauai (Figure 1)n the Main Hawaiian Islandmd
directly off of auea Point National Wilife Refuge (KPNWRAt its highest point, it is 31.7m above sea
level and consists of a gently sloping plateau surrounded on all sides by cliffs and rock scree leading down
to tide pools anda rocky intertidal zon€Figure 2) The majority of vegetatin on the islet is native,
dominated bySesuvium portulacastrur©henopodium oahuense, Boerhavia coccaredPortulaca lutea
(Eijzenga and Preston 2008T.he isletis protected as a HawhiState Seabird Sanctuary, with access
prohibited above thehigh-water mark without a permitand is one of only two islets associated with
Kaudl. It is considered a priority islet by the Offshore Islet Restoration Comm{8aenson 2008)a
multi-agency group focused on restoring native bird and plant communities on islets acrosgmtmhe
Hawaiian island chainApart from the visits outlined in this report, the islet is rarely visitedimjogists
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Figure2. a 2 1 dzQ R&KJsle§ as seen from aboaed to the east



From a seabird point of vievh¢ islet is ofparticularinterestas it was one of two locations used for a
bSsStt Qa RufnddnbldelicrisSidslering experimenthat took place between 1978 and 1980

(Byrd et al. 1984)Over those yeatsa total ofpn b S g St t Qeggs{weréemoiddifrnSoNdows

in montane colonies and placed in Wedgéled ShearwateArdenna pacifichurrows ona 2 { dzQF SQIF' S 06 H
eggs in 1979 only) aritie adjacentY o t Pdirfs National Wildlife Refuge (65 eggs in total over three

year period) Of the25 eggsy 2 SR (2 al3 fledgedvith @4%3lepredated bthe introduced

Common Mynacridotheres tristis t was hoped thabf the birds that fledged, the survivors wauleturn

to breed onMokua€aein the future. A small number of surveys have been conducted @] dz" I S~ I S
since the crosfostering project ended, with the most recent being surveys conducted by the“iKaua
Endangered Seabird Recovery Project (KESRP) in 2013 ar{®aibiEset al. 2017b)

We undertook surveys in 20Ehd 2019with four main purposes; (i) to provide an updated inventory of

all seabird species presently breeding on the islet|uising estimated breeding population sizes, (i)

compare these estimated population sizes with data colledigdKESRP 2013 and 2015, (iii) assess

whether or notthere was evidencethdi Sg St f Qa { KSIF NBFGSNBR 6SNB o0NBSRAY
the success of the cro$sstering project and (iv) creatmugh reproductive success rate estimates for

the most common seabird species breedorga 2 | dZek tBe Wedgetailed Shearwater

2.0METHODLOGY
2.1Burrow searching

a 2\ dZ” lw&s visitbd by a team ajrnithologistsfrom KESRRwice in 2018 4-5th Juneand 31st
October)and twice in 2019 (June ftRand October 2&). Due to its small size, it was possible to search
the entire islet for burrowge.g. Figures 3 & 4yvith the exception of a few sheer cliff are@nd & such
population estimates provided in this report must be considered as minimum estimates as some areas
were not searched)Onalloccasions the ist was searched systematicaditarting with the perimeter and

then moving to the upper plateau, which was quartered along cardinal directitsiisg ropes to prevent
double countingland searched extensively as well.total of 50 artificial burrowsonsisting of concrete
tubes are also located on the islet (mainly on the upper plateathesewere installedas part of the
aforementionecb S ¢ St f Q& { K-BdteNdy projeStNAll @ th@s@ videre also inspected during both
surveysn 2019and their contents recorded.

. dzf ¢ S NKydicatlyBest in narrow crevices and rock piles which can be very haotirehensively
searchandthey typicallyshow relatively little to no sign outside their burrow$his meanthat standard

visual searchem this kind of habitasignificanty underestimate counts of this species. To compensate

for this issue, surveyors also replicated the soft barking call of this species whenever entering a new area

2y GKS AatSé GKFG GKS& gSNBE &SI NOKAY Jgoe, and thef ¢ SN &
YIE22NR(G& 2F O0dzZNNRBga F2dzyR 2y a21dz2QlFSQFS LatSaG 27F
method.

1and on one occasion accompanied by a biologist from the Department of Ro&esVildlife (DOFAW)



As with the surveys conducted by KESRP in 2013 and 2@&lEcations of all burrows were recorded

using @ iPad Mini3. All burrows within the area were counted, their status noted, and a GPS point taken.

For burrows locatedthe following datawere collected (i) adult(s) present, (ii) chick present, (iii) egg
present, (iv) eggshell present, (v) guano present, (vi) seéditprints present, (vii) nest material present,

(vii) digging evident. If a chick was present, it was also listed as either an SDC (small downy chick), LDC
(large downy chick), MFC (meditfeathered chick) or FFC (fufiyathered chick).In the casef burrows

where the burrow was too deep to see the burrow chamber, this was noted and data was still collected

on any seabird sign found around the burrow entrance.

Minimum kreeding populatiorestimatesfor all species on the islet were then createfurveys in June

GSNBE dzaSR (2 ONBI (S L Lidz Bufweria ulwSriand ReetiailédSTiopichigdNI . dzf &
Phaethon rubricaudas this is during the peak breeding period on Kéioa these two speciegHarrison

1990 KESRP unpub dataThetotal number of confirmedoreeding @irsrecorded on the islet during

these surveys was usédr this minimum estimatg ¢ KcnfitBedWreeding ¢ &4 RSTAY SR | &
where the presence of an incubating adult, chick or egg was confirmed. For WailégeShearwaters

the results of both June and October surveyere used to create population estimates. In this case, the
minimum estimate was created from the number of incubating adults recorded during the June survey

and the maximum from the total number of appargnéctive burrows recorded in either June or October,
whatever was highest. Apparently active burrows included all burrows where there was sign that
shearwaters had been using the burrow that season, even if it was empty. This included clear footprints,
guano, nest material, eggshell etés the methods used in 20Hhd 2019were the same as those used

by KESRP in 2013 and 2015, the resuliglirectly comparable.

2.2 Auditory Surveys

Auditory surveys were also carried com the 4" June2018, for two hours after sunsetandthe 5" June

2018for 1.5 hours starting two hours before sunrise using night vision equipment (night vision goggles US

Night Vision PV8 Gen 3). These wereunderf Sy & LISOAFAOFf £ & G2 FdzZNIKSNJI |2
Shearwater, and were undertaken atd locations on the islet. Locations were chosen such that they
gavesurveyors the maximum auditory survey coverage across the éidtwere the same lociahs used

by KESRP surveyors during the May 2013 trip

Surveys were split into 3Minute sessions, with 5 minutes allotted for the collection of weather data, 25

minutes for auditory surveying, and1® minutes for concurrent night vision. Surveyorsoreed all
bSgSttQa {KSINBIFIGSNI OFffa o0O0ttraaArfTASR +ta + aAy3ats
period as well as any visual observations made during each survey period (either by eye or through night
vision equipment). For any obseration of the species, dateere collected on time of observation,

species, direction from observer, distance from observer andbeteaviorof the bird (with particular

attention paid to circling behavior and growedlling). Data verel f a2 O2ff SOGSR 2y I ye@
and Barn Owl that were recorded during the survey3ata were recorded onan iPad Nhi 3 using a

specially designed app



Figure3. Team surveying on the north S & {

aARS 27

az21dzQl SQFS w201 Laf S

z

Figure4. Team surveyingonthe south a4 & A RS

2F az21dQlFSQFS w201 |



2.3 Acoustic monitoring

Two acoustic sensors (Song Meter s=nsors Ifttp://www.wildlifeacoustics.con)) were deployed on
Moku@e® S (2 Y2y A(l2N bDBIMYE QE df & S NRBahd2G1§MEdgetaded n My
Shearwater(2018 and 2019and Barn Owl(2018 and 2019yocal activity. The same locations were
chosen in both years (Figure 3n 2018, song meters were deployed on 4 June and recovered on 25
August, while in 2019 song meters were deployed drdune and recovered on 22 Octob&ong Meters

were powered by 4 ell alkaline batteries and stored recordings on two 32 GB SD memory cards. All
sensors were fitted with two ommdirectional microphones which had Scotch Guard water repellent
applied to them to improve water proofingMlicrophones were arrayed horizontal to the ground and one

on each unit had an additional rain shield installed over it. Sensors were programmed to record 1 minute
every 5 minutes for 3 hours after sunset, and 1 minute every 10 minutes for three hdore Iseinrise.
Programming was undertaken using the SMCONFIG software pgckfarence or source?)

2.3.1 Acoustic Analysis

Automated analysis of all field recordings was carried out by Conservation Metrics k€M Idecordings
were splitinto 2-second clips and measurements of 10 sped¢gmporal features typically found in animal
soundsextracted A deep neural network (DNN) classification model was then applied to the data,
returning a probability that each giversecond window contaid a sourd produced byeachtarget
species.

The data fromMoku@e@e were processed using multi-species DNN modéHawaii_Multi_07Jun18

_V21]) developed by CMI in 2018hismodelwas trainedto detecteach species of interest using training

and crossvalidation datasets containing examples of positive sounds (vocalizations from target species)
and representative examples of negative sounds from the soundscapeage okurvey site2 ¥y Y I dzl QA
andtiNR dzZ3K2dzi |1 I g1 A QA | TA&EDNA le&sbvNidh sdeddrdiepotal faatiireslbgsk a
differentiate target sounds from other sounds in the environment, and the resultant model can then be
applied to raw acoustic data. This DNN model predithe presence of 21 signals common in Hawaiian
soundscapes simultaneously. These inctidedzNIIS & (G F NBSG &aLISOAS&a &adzOK I a
as well as common netarget sounds like Japanese BughrblerHorornis diphongroostersGallus gallus
domedicus and Common Coqui fragleutherodactylus coquirhe multiclass framework enable¢he

model to better differentiate target species from each other, and from other background sounds.
Bayesian methods were then used tpiantify Wedgetailed Shearwateractivity while a traditional
frequentist approach was used tuantifyb S St t Qa { KSI NB» I 6§ SNE . dzf ¢ SNDa t
Both methods are outlined below.

For species analyzed withe traditional frequentist methodology all acoustic events aba threshold

DNN classification scokgere manually reviewedb eliminate false positives (Type | error) from results
(i.e.data with the highest DNN confidence of containing the target spew#es reviewed to confirm or
reject model predictions Spedfic DNN classification thresholds vary across species, model versions, and
survey objectives. To assess model performance, and select classification thresholds, a tesiwdataset
created containing a known number of positives for each class. This tdasselawas then used to


http://www.wildlifeacoustics.com/

determine the classification score that achievthe best balance between detecting rare calls and
calculating acoustic activity indices thaere sufficient to detect yearly trends, differences among sites,
and seasonal patterns; Wl maintaining an acceptably low rate of false positives to minimize the effort
required to manually review result3.he results othe traditional analysis approaatomprisethe number

of confirmed species detections, above the selected classificati@shold, occurring in each minute of
acoustic data. Traditional call rate estimatewere then calculated by dividing the total number of
detected 2second clips containing target species calls by the total minutes of recording efédtq8lls

per minue), in a given unit of time.

Wedgetailed Shearwater was the only species amadly usng a Bayesian approachThis approach
partitioned variance into multiple sources of stochasticity that influence variables contributing to an
outcome in this case, seabird behavior and/or acoustic detection probabilities. Most importantly,
Bayesian statistics disentangle process error {waald differences in mean call rates and abundance)
from observer error (variation in measured call rates at any given point in time and space). By
incorporating multiple potential sources of variation, the Bayesian approach generates better estimates
of the true undelying call rates at each site than traditional frequentist methods alone.

The Bayesian model leverahboth types of data generated kthe analysis processDNN scores and

reviewed samples in a probabilistic framework by estimating a functional relatidqpsbetween DNN

score of an event and true probability of that event beingyadgetailed Shearwater calllt also allowed

for the effects of additional covariatéscludingstage of the breeding season, moon illumination, time of

day, four metrics of miaphone quality and detection probability, and the sum of the DNN model scores
predicted for other signal types in the multiclass modé&he Bayesian model was implemented using
standard MCMC fitting method®lummer2003F G KS w LINPINI YYAyYy 3 € y3Idza I3S:
DAO60a { (PMndfer20608)0

The call rate estimatewere sampled from the Bayesian posterior distributions and are represeinted
this report by box plots that indicate the mean estimated call rate, 25% and 75% quantiles, and 95%
credible interval (equivalent to the 2.5% and 97.5% quantil8&tistical difference between any call rate
estimateswere thendiscerned when 25% and 75% quantileooé rate dd not overlap with 25% and

75% quantiles of another.
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Figure5. Survey locations on Mokae@e Rock Isletn 2018and 2019(the same sites were used in both
years)



3.0RESULTS

A totd of 17 bird speciesvas recorded over the course of the twears, consisting ofightseabird species
(of which three¢. dzf ¢ SN & t-Gikéd\Shdadvater &R Beliled Tropicbird were confirmed
breeding, one native waterfowl speciegNene Branta sandvicensiswhich wasthe first confirmed
breeding record for this species on the i3)ditve migratory species, anithree introduced species.

A summary of population estimates for breeding seabodsViokuagae Rock Islet i2018and 2019s
presented in Table Bnd compared withresultsfrom the KESRP surveys in 2013 and 2015 as well as an
earlier survey conducted in 20qEijzenga and Preston 2008hdividual species accounts of all seabird
species recorded during surveigdlows.

Year (Month)
Species 2007 (Sept) 2013 (May) 2015 (Sept) 2018 (Jun&Oct) 2019 (Jun & Oc
Wedge-tailed Shearwater 91 nests 119-695bp 644bp 291-848bp 406-695bp
Bulwer's Petrel None found* 16-19bp 4bp* 25-27bp 20bp
Red-tailed Tropichird 2 nests* 22bp 4bp* 39bp 28bp

Table1l9&aGAYFGS 2F oNBSRAYy3 LI ANB 2F aSIoANR a4IJ50ASa
(2018and 2019)and three previous surveySeptember2007 (Eijzenga and Preston 2008)ay 2013

(Raine et al. 2017nd September2015(Raine et al. 2017b)*Survey undertaken outside of theak

breeding season for this species.

3.1BREEDING SEABIRDS
1 . dzft ¢ S NIBulwerishiulNesiit

Population estimatesf breeding pairs (bpfor this species were similar to those found in 2013 (22bp in
2013, 2527 bp in 2018 and 20 bp in 201%s with2013 burrows were locateghredominantly in boulder
fields around the perimeter of the island (Bigs 68) and in many cases near the intertidal zonle.
several boulder fieldsvith high concentrations of burrowsnultiple birds were found nesting itiose
proximity to each other. A total of7IBarn Owddepredated. dzf ¢ S NI weretalSdifouddtduring the
four surveys, with 1 in June 2018, 5 in June 2Di®October 2018nd 10 in October 2019.
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Species, Observation Type
4+ BUPE, Burrow

Legend

=+ BUPE Burrows June 2019

Figure8@ &b 5 A& 0NROdzGAZ2Y 2F | tf . dzf ¢S NI &Rock ISlet iNBihe 20182NNE & &
(top) and June 2019 (bottom).



1 Wedgetailed ShearwaterArdenna pacifica

Population estimates for this species weasosimilar to those found in 2018nd 2015(119-695bpin
2013,644bp in 205, 291848bp in 2018 and06-695bp in 2019).Burrows were found across the islet in

all available breeding habitat, witharticularly denseconcentrations on the sloping sides of the plateau

and below the cliffs on the eastern flafkigures 9 & 1(Q. Data from the most recent sieys (June &
October 2019) wre considered in more detail (Table 2). In June, of 618 burrows cousifé¥p hadonly

adults present and a further 11.3% had an egg confirmed. The remaB@i&¥d) had signs of activity but

no birdsor eggspresent. In October, only 2 (0.3%) burrows had adults in them, 26.2% had chicks and
73.1% had signs of activity but no birds present. Of the 182 burrows with chicks present, 81.3% had fully
feathered chicksrd 18.7% medium feathered chicfeee Figures 10a&b for photographs of these stages

of chicks)

Wedgetailed Shearwaters were the only species found using the artificial nests on the upper plateau of
the islet. Considering the most recent surveys (2@idy, 77.2% had Wedgailed Shearwaters in them

in June and 25.0% had chicks in them in October. Due to heavy erosion at these artificial nest sites, most
of the tubes are now situated on a steep angle with the result that in many cases the eggs thdaider

in them simply rolled out and were found abandoned outside the burrow entrances or further down slope.

A total of 4 Barn OwdlepredatedWedgetailed Shearwates were also found during the four surveys, with
2 in June 2018, 1 in June 2048d 1 inOctober 2019.

Content June October
Total 618 695
Adultsonly 57.9% 0.3%
MFC 0.0% 4.9%
FFC 0.0% 21.3%
Egg 11.3% 0.4%
Active, empty 30.8%  73.1%

Table 2. Contents of Wedgél  Af SR { KSI NB I 4§ SNJ 0 dZNNER ¢
surveys. MFCY SRA dzy T SIQI ICEMBART OKXQ® 1 KSNBR

F2dzyR 2V
KA O]

O( QX
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Figure 9a & b. Distribution of all Wedgél  Af SR { KSI NB I G§SNJ 0 dzNNBga NBEO2NR
in October 2018 (top) and October 2019 (bottom).
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Figurel0 a & b. Wedgetailed Shearwater chicks were of varying ages during the October surveys,
includingmedium feathered chicks (MFC, top photo) dallly feathered chick§-FChottom photo).



1 Redtailed TropicbirdPhaethon rubricauda

Population estimates for this speciesre also relatively similawith the highest count (29bp) in 2018
andthe lowest count (22bp) in 2013. Nests were predominantly found in the lower plateau to the-south
east of the islet, with scattered nests around the plat€Bigures 11 & 12)

Data from the most recent surveys (June & October 20E3gwonsidered irmore detail. In June, of 28
burrows counted42.9% had adults presen46.40% had chicks antl0.®6 had an egg confirmedn
October there were no active tropicbird nests found

Figurell Redtailed Tropicbird chick during June suryelassified as a SDC (small downy chick)



Figure 12a & b. Distribution of all Redi I A f SR
June 2018 (top) and June 2019 (bottom).

Legend
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3.2NONBREEDING SEABIRDS

1 bSgStftQa RuitbsmeielitiZS NG SoSt t Qa {pkySitalNdcbrde8 N & S N.
in either year either on the islet or passing byYOn Kaua the breeding season for this species

starts in April (with the courtship phase) and birds fledge from late September to early November
(Ainley et al. 2019)The peak vocal period for this species is May to-8ggtember Raine et al,

in prep), so thenocturnal surveys conducted during tdane2018 tripshouldalsohave recorded
vocalizationsf this species if it was preseim large numbers Furthermore,song meters were

analyzed for this species throughout the period of deployment in 2018 and only two individual

calls were recorded on orf®ngMeter on one nightpresumablya bird flying over on its way to

Y o f IPapSNWRThecontinuedlack2 ¥ ' ye &A3dy 2F bSsStftQa {KSINB
(no signwas found during surveys in 2013 and 2@lther, Raine et al. 207b) further suggess

that the crossfostering projecton the isletin the late 1970s was unsuccessfulnlike atY o f I dzS |

t 2Ay0 b2w gKSNB | aYlFtf ydzyo SN Raneeb®20000a8 { KS

1 Great FrigatebirdFregata minorg Duringall four trips, multiple individuals were seen
roosting at the top of the islet. Individuals werealso seen during all trips engaging in
kleptoparastisnof Redfooted BoobiesSulasula Brown BoobieSula leucogasteWedgetailed
Shearwatersand Redtailed Tropicbirds.

1 Brown BoobySula leucogaster One individual was seen roosting thetop of theislet
on the night of June-$ 2018 Moderatenumbers of individuals were seen flying past or foraging
off the islet onall trips

1 Redfooted BoobySulasulac Large numbers of this species were recorded passing by the
isletin transit to and fronthe breedingcolony at KPNWR @il trips. The carcass of one bird was
found onthe islet during the June trijm 2018 andanother onthe October trip in 2019The cause

of death of each of these birds was unknown.

1 Black NoddyAnous minutug The remains of a Black Nodahich had been depredated
by a Barn Owl were found on the October 2019 trip.



3.30THER BIRD SPECIES ACCOUNTS

1 NeneBranta sandvicensis Twobanded individualsvere seen at the top of the islet on
the October2018trip and the presence of Nene droppings at various locations around the island
suggest thisvas a regular occurrencédn abandoned Nene egg was collected during the October
2018trip; this was the first confirmed breeding attempt by this species on the islgtring the
October 2019 trip a birdright leg, blue band with white numbers 898pproached surveyors
whilst conductingvarning displays. A female wagbsequentlinadvertentlyflushedoff a nest

in the naupakgScaevoléaccadd at the top of theislet(Figure 13) The nestvas found to contain

four eggs The team moved away from the nest area and the femetlerned to the nesshortly
thereafter. 5dzS (2 G KS td Rihini£furth& digi@bbidieit was not possibléo
ascertain whethethe female was banded.

Figure 13.b Sy S ySaid F2dzyR 2y a2 dzQl SQI Beatedirtabatchbfy h OG 206 S
naupaka on the top of the islet.

1 Ruddy Turnstoné\renaria interpreg Sngle individuad were recordedoraging along the
shorelineduring both October tripsThis species is a winter visitor to Kauai.

1 Wandering TattlerTringa incana; Up to 3 individuals wereecordedforaging along the
shorelineduring both October tripsThis species is a winter vigitto Kauai.



1 Pacific GolderPloverPluvialis fulva Two carcasses were found on th& df June2018
with signs that they had been depredated byarn Ov. One fresh carcass was found on the
October 2019 tripwith signs that they had been depredated barn Ow

1 Barn OwlTyto albag No Ban Owls were recorded duringnytrip to the islet However,

depredations oflarge numbers of dzf ¢ S NXx& well 8iveddfailed ShearwatersPacific
GoldenPlovers and Black Noddyvere recorded during survey tripsndicating that, as with

previous yearsBarn Ows continue to be aserious conservatiorssue on the islefFigure 14 &

15). Thisspeciesis aA IYAFAOF yi Ay (i NERdzO SaBwelLaslBHra IS8 NJ 2 T 3
(Raine et al. 2019, 2020a)

Figure 14.wS Yl Ay a 27F (g2 . dzZ 6 SN {h#ng Neltiox BRESQINS R (0 S

pellet.



Figure 15.[ 2 Ol G A2y 2F I ff . FNY hgt RSLINBRIFIGAZ2Yya
survey trips in 2018 and 2019.

1 OspreyPandion haliaetug A single individual was seen flying off the eastern side of the
islet transiting southeast towards Makapili Railtking the October 2018 tripThis species is a
winter visitor to Kauai.

1 Feral pigeonColumba livialomesticag! LJ G2 SA3IKG O6ANR&a 6 SNB
Rock Islet in both 2018 and 2019. It seems likely that this species is breedingisietthia the

cliff wall on the west side. Several birds were flushed from rock crevices in thisldrieapecies
can be a nest competitor for other chfiesting species such as tropicbif@obson and Madeiros
2009)

i Snow GooseChen caerulescergsAn adult Snow Goose was recorded during the June
2018 trip. This species is a vagrant to Kauai.

1 White-rumped ShamaCopsychus malabaricusThe depredated remains of White-
rumped Shama were recorded during the October 2019 tlipvas not clear what the predator

was, but the fact that the remains were scattered over the top of vegetation suggested an avian

predator, possibly a Barn OwT his species is an introducegecies on Kauai.
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3.4MAMMALS

1 Black ratRattus rattus; Surveyors were vigilant at all times for any signs of rat activity on
the islet. There were no sightings of live rats, and no signs of rat depredation of either eggs, chicks
or adult seabirds. However, the skull oblack rat was discovered on the islet on the October
2019 trip(Figure B). It was found in an area where Babwl depredations are common, so it is
possible that the skull was part of a desiccated owl pellet instead of the carcass of a rat that died
on the islet. This discovery, lsowever, of concern as up until this trihere hasnot been a
confirmed recordbfratsma 2 { dzQF SQIF' S Laft SaG o
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3.5 Acoustic Monitoring

In 2018, a total of 253.47 hours of audio recordings were collected over the course of 166 sighter
In 2019, 400.6Rours of audio recordings were collected over the course of 268 sarigbts.

bSsSttQa {KSINBIFGSNI

Acoustic data wre analyed for this species in 2018 onlyt KSNBX 6SNBE H bSgStfQa ({
detected ona 2 | dzQ In 8028 afdboth occurred at MOKUO2 on 10 July at 220§gesting they were
both the same bird

Wedgetailed Shearwater

Wedgetailed Shearwateactivity was detected at bota 2 | dzQ BoSgMet&sin 2018and 2019 Daily

activity patterns(analyzed in 2018only) showed low levels throughout the nighfollowed by a strong
peak in activity before sunrise (Figurg). A peak hour of 120 to 60 mites before sunrise wakerefore

used to compare activity among sites.
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Figurel7. Temporal (seasonal and nightly) Wedg#éed Shearwater activity patterns estimated for
both sites ora 2 1 dzQ In €208 seasoWedgetailed Shearwater activity was highest between
120 and 60 minutes before sunrise.



The site with the highest Wedgailed Shearwater call rate estimatéi§ure B) in both yearswas
MOKUO1 (10.09 calls min+ 0.73 sdn 2018 andl5.76 calls mind +/- 0.78 SD in 2019 Call rates for
Wedgetailed Shearwater wre significantly higher for botlsong metersan 2019 when compared with
2018(Figure B).
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Figurel8. Mean Wedge&ailed Shearwater activity on Mole@e by site and year during peak calling
hour and seasonal comparison period.

Barn Owl

In 2018 here was one Barn Owl call detected@r? | dzQ Jo&@iinGaMOKUO02 on 19 June at 20:53.
In 2019 there were three calls detected of this species, again ooguat MOKUO02 on™8and 4" July
respectively.
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Daily activity patternganalysed in 2018 onlyghowed call rates increasing rapidly from 40 mins after

sunset and tapering off an hour before dawn (Figl®é @ .dzf 6SNDRa t SGNBE OFrtfta ¢
throughout June and July but declined markedly in August (FifireA peak period of 40 tb60 minutes

after sunset was used to compare activity among sitd©KUO2 had a call rate of 2.2alls mint + 3.64

sd (Figure 20).Call rates were drastically lower in 2019 at the same unit; with the call rate during the

nightly peak activity periodéing 0.01 calls minr$+/- 0.06 SOdFigure 21)
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2018.

Figure20. 5 A f & . dzf IloGBINEXAA & &S (1I19Es ira 2D 18 de@ikg Pe@k cllling period (40 to 160
minutes after sunset). Days with zero calls have a black horizontal line representing that day.



