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EXECUTIVE SUMMARY

This report summarises the resultstbé first year of asecondfive-year collaborative project to test a
new conservation management regime aimed at improving the nesting succésspirohd black
fronted terns(Chlidonias albostriaty®n the Waiau ToaClarence and Acheron Rivers in Canterbury,
New Zealand.

One of the main changes between the first fiwgar project and the current fivgear project is the
increased treatment zonarea The treatment zone is now determined by the length of éixéended
trapping linewhich covers a 26km stretch of the Waiau Toa/Clarence River. Chick shelters were also
included at colonies within the treatment zone, both on island and mainland colonies.

Habitat enhancement actions were carried ouMarch 2021at five islands within the treatment zone
where island heights were raised, smoothed over, and channels surrounding these islands were
widened, deepenedand cleared. Bwever, major flooding during winter monthdamagedmany of
theseenhanced islandeeducing their effectivenedar the 2@R1/2022 season

Predator trapping using a combination@®C150D0Q00,DOQ@50, SA1 and SA#I traps was carried
out in a 52km trapping line along both sides of tWaiau ToaClarence Riverreallting in 487
predators being caught. This includ@84 hedgehoggErinaceus europaeld 7 possumgTrichosurus
vulpeculd, 29 weaselgdMustelanivalig, 5 ferrets (Mustela furg, 19 stoats(Mustelaermineg, and19
cats(Felis catus

There was an observeadcreasein the breeding success of blatknted terns atboth treatment and
non-treatment coloniesthroughout the 2@1/2022 seasoncompared to previously monitored
seasonsHatching success wslightly less itreatment sites, partially due to a high percentage nesting
on the mainland 43% hatching success) in comparison to nesting on isl&8¥8 batching success)
while colonies on nottreatment islands had a hatching success&f/Observedledging successas
the secondhighestrecorded over thdastfive monitored seasonsThe treatment coloiesresulted in
havinglower fledging rates (&3 chicks/nest), compared to neimeatment colonies (G2 chicks/nest).
This was likely due to the robustness of islamddonised in norfireatment areas compared to
mainland areas being colonised in the treatment zone.

In total, 123 blackfronted tern chicksvere observed to haviedged from monitored colonies along
the upperWaiau ToaClarence and Acheron Rivers during th@ 22022 season30 from treatment
colonies and3from nontreatment colonies. This stands in contrast to the 14 chicks that fledged from
nests during the 208/2020 breeding seasonThis highlights the importance of island enhancements
to maximise breeding efforts, along with predator controlninimize predation events, particularly
for ternsthat nest on mainland areas.

WMIL:ConnorMcClearet al.2022
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Waliau Toallarence River blaekonted tern

monitoring project - 2021/2022 operational
report.

1. INTRODUCTION

The blackronted tem/tarapirohe (Chlidoniasalbostriatug is ranked as Nationally Endangered under
the New Zealand Threat Classification System, aittestimated population of between,@0 and
10,000 mature individuals and a predicted rate of decline of around &@86the next three decades
0 h (BeR& Hoare 2011Robertson et al2021).

This ongoing decline is the result of several interacting threats, including depredation by introduced
mammals particularly catd-elis catusferretsMustela furoand hedgehogg&rinaceus europaejand
habitat loss as a consequence of the invasion of braiilegtbedsby woody weeds (Balneaveés
Hughey 1990Keedwell et al2002 Sandersk Maloney 2002 Keedwell 2005, Bell 2017

The braided rivers of Canterbury are currently considered to be titwagstronghold for blackonted

terns and are estimated to suppoatound 6092 ¥ (1 KS O NBSRAYy 3 LR LMz | GA2y 2
& Hoare 2011). Several of theg€manterburyrivers have recently been identified as Important Bird

Areas by Forest & Birdiigllife International on the basis that they each support >1% of the global
population of blacKronted ternsincluding the Waiau To&larence/Acheron/Saxton River system,

andthe Waiau, Hurunui, Ashley, Waimakariri, Rakaia, Ashburton, Rangitata, Tasdmy, Gasand
AhuririRivers (Forest & Bird 26)L

Between 2012 and ZD the Department of Conservation and Wildlife Management International Ltd
(WMIL)have been monitoring the population trends and breeding success of-blaicted terns on
the uppe Waiau ToaClarence and Acheron Rivers in the Canterbury region. Over thd2Z20R?
20132014, and 20142015 breeding seasons, bladtonted tern productivity wagow primarily due

to predation by introduced mammals (Bell 2017).

A five-year intensive ppgramme of predator trapping and habitat enhancement was instigated at
three colony sites on the uppéi/aiau Toalarence River between 2015/20Xhd 2019/2020with

the goal of increasing bladkonted tern productivity. Throughout this period @ombined total of 2,203
nests were monitored. Three treatment colony sifeehanced island colonies with trapping networks
surrounding the island®n the uppefWaiau Toallarence River had a combined apparent (observed)
hatching success of 41.9% over tfiae-year period, whilst the notfreatment colay sites(non-
enhancedisland and mainland coloniesith no trapping had 34.8%hatching successThe fledging
productivity differed greatly between treatment and ndreatment sites {reatment= 0.61nest, non-
treatment= 0.17nest) (ConnotMcClean & Bell 2020).

Each season sutsample of nestat both treatment and norireatment were filmed using motion
activated trail camerad-ootageshowed that majority of nest failures wesdther caused bflooding,

or by eggs or chicks being depredated by introduced mammalian predators, particularly
1 n KAdstralasiarswampharriersCircus approximansats, ferrets, southern bladsacked gullsarus
dominicanusand hedgehogs (ConndicClean & Bell 2020Rhysical habitaenhancement is shown

to increase thelikelihood of nests withstanding flooding, and proximity to traplines is shown to
decrease the likelihood of nest predation. The improvement in bfemked tern productivity at
treatment sites is a direct reflectionfdhe combined management of pest trapping and habitat
enhancement actions carried out.

In response tothe successes of the initial fiweear programme a second intensive five-year
programme of predator trapping and habitat enhanceméiats beeninstigated on a 2&ilometre
stretch of the upper Waiau ToallarenceRiver. This 26km stretch of trapping along the Waiau
Toa/Clarence River is now classed as the treatment zone for the following five s€asfunsded by

WMIL:ConnorMcClearet al.2022
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the Department of Conservatio(DOC) Environment CanterburyeCan), Land Information New
Zealand (LINZnarged by Boffa Miskglland the Canterbury Water Management Strategy Kaikoura
Zone Committee, thiproject amsto testwhethera new combinatiorand layoutof localised predator
control, weed control and physical habit@land)enhancement ould significantly improve breeding
success of blaekonted ternson an increased number of colonidéisat receive thisnanagement.

Work began on the second fiwear management programme in winter 2D2and 202. A new
predator trapping regime wadesignedin 2020and implementedin luine 2021, which covered both
sides of a 26km stretch of rivéreatment zone)Habitat enhancement work was carried qurior to

the start of thetern nestingseasonto better formsixdifferent colony sitesvithin the treatment zone
Enhancements includedcreasing island height, clearing broom and other weeds, increasing channel
width, depth, and maintaining the disconnection between colony islaadd mainland. These
enhancementsim toincreasethe resilience oinA a f | Y R fedo with§tatitlz&rgedibodprovide

a larger area of suitable nesting gravelithin the treatment zone and prevent incursions of
mammalian predators onto the islan@wo additional islands previously enhanced in other seasons
required no further mainteance this season resulting in eight enhanced islands available for black
fronted tern use within the treatment zone for the start of the 2021/2022 season.

Chick shelters were also addedatibisland and mainlancblonies within the treatment zon& his vas
to provide newly hatched chicks with shelter from intensive hamatditions and aerial predators.

This report provides a summary of the results of the first momupseason of the new fivgear black
fronted tern project.The results ofvarioushabita enhancement and predator control work carried
out at treatmentcolonies over the past 12 montlae reported together with blackronted tern
breeding success results for the 2021/2022 breeding seaBecommendations for future blaek
fronted tern consevation effortsare provided

2. METHODS
2.1 Habitat enhancement
2.1.1 Modification of islands and weed control

Using the knowledge gained from monitoring across five breeding seas@rislands on th&Vaiau
ToalClarence Rivemwithin the 20km stretchof river managed by predator controlvere chosen for
island enhancement@-igurel). Islandpriority selection was based on available access, native riverbed
flora growing on islandsenhancement work requiredand previous favourability to nesting black
fronted terns. Modification of islands was based on the guidelhgsick guide to creating bird nesting
islandsproduced by Ean andDOC Appendixl).

WMIL:ConnorMcClearet al.2022
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Figurel. Location of enhanced islands along thaiau Toallarence River 2022022. Green circle
YINla G§KS f 2 Giviere fugher2sfnd anhanc@iehtbsind® necessary.
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island #es to achieve habitat improvement&igurel). This work was carried out under Resource

Consent CRC160509 granted to DOC under Section 104 of the Resource Man#gefi391).

Island enhancements included clearirdgepening,and widening river channels surrounding the
islands, raising island heights to approximatag meter above water level, smoothing over the island
to remove large mounds, and the removal cdeds and woody debrisee example ifrigure2).

Enhanced island locatiazoordinatesand details on each islands workse presented inAppendix2.
A detailed report on the March 2021 island enhancement was provided to DOC and eCan by WMIL
(ConnofMcClean & Bell 2021).

WMIL:ConnorMcClearet al.2022
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Figure2. . ST2NB VYR | FGSNJ SYyKI yOA Y anteWaiak SosNaresc®@ a8 & A & f
River, 2021 Left: Old channel prexisting before enhancement worksery overgrown
and patchy. Right: Channel being cleared, widened samehgthened by bulldozer.

2.2 Predator trapping

2.2.1 Kill trapping

In June 2020 &apping line wagonstructedwhich followeda 26km stretch ofhe Waiau ToalClarence
River In previous years, the trapping regime was localised at three {ftacked tern colonies
O{B6AYYAY3 | 2fS3T ahiiil OK Svithikifd tiaps/selzivithih & FDén raglu’ centod K D dzf |
around each of theebreeding islands (ConnddcClean & Bell 2020). Changes to the piag regime
saw these localised traps pulled in and spaced along both sides af/ébank Doubleset DOC150
traps and doubleset Steve Alled (SAL) cat traps were deployed at every sed trap site and a single
set DOC250 trap asdeployed at each alternating trap siédong the line orboth side of the rivemwith
100m spacingdn March 2021 the remaininggaps in the trapping line werfdled and the end of the
line was extended dowmeam with duble-set DOC200 traps and Steve AlR{SA2) cat traps
alternatingwith DOC250 trapt fill these sectiongFigure3). Thetrapping networkwas completed at
a length ofapproximately52km long(26km on each side of the riygFigure3).

In total, 296 DOC150 traps214 DOC200 trap296 SAL traps, 107 SA2 trapsand 262 DOC 250 traps
were in operation along the upper Waiau TGddrence Rivaturing the 2021/2022easonDuring the
2021/2022 seasonherewere 1175traps in situ, arranged in three different trap type combinations
(DOC156- SAL; DOC200 + SA2; DOC 250).

WMIL:ConnorMcClearet al.2022
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oDOC 150, SA1
eDOC 200, SA2
@DOC 250

Figure3.  Location ofextended trapping linssituated along the uppewaiau Toallarence River
March 2021 Locations of newly installed traps are shown by the boxed afedigrent
combinations of traps (DOC150 + SA1; DOC200 + SA2; DOC250) at the same location are
indicated by their different colas.

Traps were baited froré July 202 1prior to the onset of the blaekonted tern breeding season. Once
traps were set, trap monitoring and 4maiting (with fresh rabbit meabr chicken necRsoccurred
approximately once every fortnight unflD Januay 2022 when traps were shut down

The number of days between checks varied from 9 to 46 aagarf =16.4days 18.25days S Note:
the maximum 46 day check range occurredtbe nationwide August 2021COVIBL9 lockdown,
otherwise the maximum cheakate was 22 days.

The trapping network waalteredfollowinganincident that occurred between 2dnd 28 December
2021 when one of thédossac | N Y I yI 3SNR& R23& dhefue@itsid@d&i Ay |
the river [Trap CL23§Figured).

On 7 January 2022, all SA2 traps (12 intdtakH oo (2 / wHppO SEGSYRAY3I Ayi?z
removed from tlis property (Figure4). All other trapson this propertyd 5h/ vnn YR 5h/ HpnQ
to CR256) were alstosed on 7 January 2022 (i.e., two weeks earlier than the rest of the trapping
network).

There are ongoing discuseas with the farm manager and other stakeholders on this eveméegard
to forward planning for the 2022/2023 season.

An aditional change in the 2022022 season trapping regime from the previommnitored seasons
is the absence of legold traps. Inall previousy monitoredseasongexcept for the 2020/2021 seasqn)
two 10-day pulses of legold traps were utilised to target feral cats (see CorMmClean & Bell 2020
for details).

WMIL:ConnorMcClearet al.2022
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the true right side of the river). These traps were closed earlier (7 January 2022) than the

rest of the trapping network T TH A WI Vdzt NB HAHHO®P DNBSy &l

trapswere removed from the property (DOC200 and DOC250 traps remain in place).

2.3 Blackfronted tern nesting

2.3.1 River surveys

2311 Walkthrough surveys

Walkthrough surveys were carried out along the upp#aiau Toallarence and Acheron Rivers
during midOctober to early November 20, to locate blacKronted tern nesting colonies. During
these surveys a single observer walked along the bed of the daansg urvegetated gravel beaches

and islands for terns. Each time a concentration of adult terns was found, the observer would walk
through the area the terns were frequenting to check whether the birds showed any defensive
behaviours. If defensive behimurs were observed (e,gdive-bombing, alarrrcalling or general
agitated behaviour) the observer would then search the general area for active nefsesiolly dug

Wa ON® LBSYa0S ySaida 2N FNBaK aO0ON) LISa ¢S Nbrechriledzy RS
dzZaAy3 |+ DFENXYAYu Dt {YFILI cnaild KI yRKl&htéd edsilyfurirdgy A {
subsequent visits.

As the breeding season progressed, several short sections of riverbed were @sweged in
response to colony failuresp theck for new colonies formed by birdsloeating from failed colonies
and attempting to renest.

2.3.1.2 Riverbasedsurveys

Packrafts were used to survey sections of river and to reach colonies on islands thathedienging
to access on fogtparticulary post flooding events.

An observer raftegections of the riverscanning gravel beaches and islandsbfackfronted terns.
Each time a concentration dfackfronted terns was found, the observer would disembark and walk
through the area they were fregenting following the methodology outlined for watkrough surveys.

WMIL:ConnorMcClearet al.2022
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Packrafts were particularly usetb cross large, deep river channels to access colonies on islands not
crossable by foot. This enablédge colomesdetectedon the Acheron Riveturing 2021/202Zeason
to be monitored.

2.3.1.3 Helicoptersurveys

A helicopter survey was carried out along the uppéaiau ToaClarence and Acheron Rivers on 8
November 2021The survey begaftom Lake Tennyson and traled towards the end of thérapping

line downstream of théWaiau ToaClarence/Acheron confluencthen surveyed up th&cheron River

till the shelter where the road diverts from the river. The helicopter flew3R0metres abovethe

ground at a speed of 3knots to flush blackronted terns fromtheir nests along the braided river.

During this survey two observers counted the number of bfagkted terns seen flying along the river

along with a population count at each colony. Each observer covered one side of the helicopter,
recording numbers oa sheet of paper that was tallied up at the end of the survey.D I NX¥ Ay un Dt { YI
64st handheld GPS unit was used to identify locations ofgigting colonies and to mark any new

colonies found.

2.3.2 Nest and chick monitoring

Once a nesting colony had beerdbed, it was then revisitedone to twotimes each week until either

all active nests had failed, or the last chick had fledged. During each check an observer would walk
slowly through the colony, locating nests either by systematically scanning thedyoolny observing

terns returning to nests after being disturbed. Once found, each nest was given a unique identification
number, its location recorded using a handheld GPS unit and a small rock cairn erected approximately
onemetre away ira downstreandirection to assist with its Hocation during subsequent visits. Each

time the nest was checked, the status and contents of the nest was recorded. Nests vefecked

until they either failed, or the chicks had wandered away from the nest site.

During exch colony visit, records were kept of the numbers of chicks and fledglings seen at each colony,
to provide a conservative estimate of the number of chicks that successfully fledged from each colony.

2.3.3 Nest camera monitoring

At each colony, a small sample of nests were chosen for camera surveillance in order to identify the
causes of any failures that occurredthese nests and to quantify the relative impacts of various
predators on blackronted tern hatching success. Anithum of 10% of nests at each colony had
cameras deployed at any one timé/ithin colonies, the nests at which cameras were set up were
arbitrarily selected Referencewas given to filming nests situated on the mainland where these
occurred, due to the Igiher likelihood that these nests would be depredated compared to nests
situated on island€Cameras were only set up on nests containing-egg clutches to reduce the risk

of birds abandoning incomplete clutches in response to the presence of the caftterach selected
nest,a Browning Dark Ops Pro XD (BBRXD}rail camera was mounted on addmetre tall wooden
stand approximately 1 metre from the nest. Stands were anchored down with large river stones to
prevent them from tipping over in the wind, dag minor floods or when knocked by livestock. Each
camera was powered bgix AA batteries and an extern@rowning solar panetharger and was
equipped with @82 GB SD memory card. These cameras were programmed tohiadesphotos each

time the motion sasors were activated in response to movemembund the nest(Appendix3).
Cameras were programmed to record both day and night, witBOasecondinterval between
consecutiveactivations(Appendix3). Cameras were checked at leas? limes per week and usually
remained at the nest until it either failed or hatched. Cameras were temporarily retrieved if large
amounts of rain were predicted to prevetitem frombeing washed away.

2.3.4 Nest success analysis

Nest success (defined here as the proportion of clutches laid that hatched chicks) was calculated using
apparent (observed) nest success. This was determined by calculating the proportion of nests

WMIL:ConnorMcClearet al.2022
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monitored that successfully hatched one or more chickss Théasure of nest success has been
reported for this blackronted tern population in previous years (Bell 20B&I1& Mischler 2014Bell

2015 Bell & McArthur 2018Bellet al.2018 Bell & Harborne 201%onnorMcClean & Bell 2Z2D), and

has continueda be usedso thatcomparisons with previous seasdhssultscan be madeApparent

nest success has also been reported as a measure of shorebird breeding success in previous studies
(e.g.,Rebergen et all998, Sander& Maloney 2002).

2.4 Banding and resightig

2.4.1 Y n Kdz ! dza sweihpharri@rbanging

Nest predation byl n KAdstralasiarswampharriers is known to have a significant impact on breeding
blackfronted terns (Bell & Harborne 2019However, little is known on the population of harriers
around theWaiau Toallarence River and the percentage of nests that are predated by different birds.
To understand the extent of nest predation behaviour in the Idcal Kafaulation on blackronted

tern nests a capture and banding scheme was organised.

From13 to 16 September2021, a total of 18 funnelledharrier cage traps were set up along akif
stretch of the uppeWaiau ToaClarence Rivdrom the furthest upstream known bladkonted tern
colonies to theWaiau ToaClarence and Acheron River confluerE&ure5). Traps were spaced
approximately2 km apart from each otheand about 30-100m from theroadsideand baited with
possumor rabbit carcassegFigure6). The 40km stretch of river with harrier traps was driveip to 6
times per dayWhere trgps were thought to be ineffective, they were moved to other potentially more
suitable locations.
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Source: ESQI SateNite #ma gery 2021

Figure5. Y n KAdgtralasian swamp harrielCircus approximans trap locations alongWaiau
ToalClarence Rivefi3-16 September 2021.
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Figure6. . I A (i S Rusttalaftadzswamp harrie€ircusapproximanstrap setupon the Waiau
Toa/Clarence River, 16 September 2021

Captured harriers were retrieved from the cage traps and banded with a meiglie 1D tsized band
along with a plasticndividually numbered whitelarvicbandto make field identification of individuals
easier Figure7). Harriers were then weighedged,and sexed before being released (ungermit
through the DOC contract D@Z44957. All banding was conducted under the supervision of a
certified level hree bandeMike Bell, Toroa Consulting)

Figure7. 51 NIBA O I Vv R Y S ilAustralagianéviaip FarvieRircusai§minximanson the
Waiau Toa/Clarence River,-18 September 202XPhoto © Dan Burgin).

To maintain animal welfare standards, traps were clo®egrnight or during the day if harsh weather
conditions were forecasted.
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2.4.2 Blackfronted tern banding

24.2.1  Adults

From20 to 21 November 2021blackfronted tern banding took place at several large colonies along
the upper Waiau ToaClarence River under permibrough the DOC contract DE&@244957 All
banding was supervised by a certified level three bander (Mike Bell, Toroa Consulting).

Terns wee captured using drop trap#t any one time, a maximum obdir drop traps were set over
nests with two egg¢Figure8). When a bird was capturefFigure9), an observer instantly collected
the bird, placedit into a bird bag, and carried it to the banding statidhe bird was banded with a
metalband and yellow flag withralD codethen weighedand released

Figure8. Two styles of drop traps set up over bldobnted tern nestsused on the Waiau
Toa/Clarence River, 281 November 2021 eft drop trap set with thin, clear, nylon string
attached to one out of twowooden leghalvesstacked carefully on top of each other
Right remote controlled drogtrap.

Figure9.  Droptrap successfully catching an adult bldodnted tern on the Waiau Toa/Clarence
River, 2621 November 2021
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2.4.2.2  Chick banding

Between21 and 23 December 202&ll colonies were visited for chick bandimader permit through
the DOC contract DG&744957 All banding was supervised by a level three ban@atrickCrowe,
DOG.

At each colony a watthrough survey took place froitine down-stream endof the islandto the top.
This ensured thany chicksn thewater were caught before they were swept downstream. Any chicks
found were caughby hand or withnets andwvere banded with metal barsd Chicks were thereleased
back under a large rocto shelter, or safely away from thé&\JA @ &iyRisuringno chickswere
tempted to run into thefast-flowingwater.

2.4.3 Band resighting

2.4.3.1 Blackfronted terns

At the beginning of théoreedingseason(early October) clusters ofblackfronted ternsare found
resting on islands before nesting begins. This is the most suitalbdettirabserve previously banded

bird flags through binoculars or by photograph. Any flag identified was recorded along with its location
and date. This datavas then uploaded onto the FALCON datab@s& bird banding database
https://app.birdbanding.doc.govt.n3under theBlackfronted tern studyproject.

Nest camera footage wake mosteffective, norinvasiveway to identify birdbands(FigurelQ). Many
banded blackfronted terns were recaptured during adult blaflonted tern banding tripsin
November 2021

FigurelO. Yellow flag resighting (BE) shown enlarged photograph at upper Bush Gully (CC),
23/10/2021, Waiau Toallarence RiveiThis bird was geviously banded in 2012 at Bush
Gully Colony on th&/aiau ToaClarence Riveaas a 2+ year old bird.

2432 YnKdz! dzZ2aGNI f 1 &ALY &aél YLI KI NNRA SN&

The most effective way to resightn uting the seasois by usingtrail camerasat nests whici n K dz
have been previously known to predate.

Future harrier cage trapping trigs likely toalso be an effective way of regaring previously banded
birds.
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2.5 Chick shelters

Two styles of chick shelteiilt from plywoodwere incorporated into the 2021/2022 bladtonted
tern monitoring seasonA total of20 Aframe and 30 flatoof chick shelter designs were built and
distributed throughout treatment colonieduring the 20212022season(Figurell).

Figurell Chick shelter designs incorporated ir2021/2022 blacKronted tern breeding seasomn
the upper Waiau ToaClarence River Shelter A shows the -flame design and
measurements used. Shelter B shows theftaif design and measurements used.

Once a blackronted tern nestwith two eggs reachedround day 20 of incubation, a chick shelter was
deployed about 0.5m away from the nest and secured down by heavy rocks to prevent it from being
blown away by strong winds or washed out by mifieods(Figurel?2). Nests were then watchedom

a distanceo ensure the nesting terns would return to their nests comfortably.

Many chick shelters were in view of monitoring nest cameras to capture footage of chick behaviour
around these shelters after hatching.

-

- ey r > « T AN
425 C_27.28 inHg TRAILCAMO1 £33 26.94inHg TRAILCAMO1

Figurel2. Trail camera footage showinfframe (left) and flatroof chick sheltergright) deployed
near active blaclfronted tern nestsalong the uppeWaiau ToaClarence Rivaturing the
2021/2022 breeding season

3. RESULTS

3.1 Enhanced islands

Leading up to the start of the 2021/2022 season, dhtge of the ®ven availablenhanced islands
were suitable breeding islandthis includesa A (i O K S f Whiekihad_na énhayic@ment work carried
out in March 2021).
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During the winter of 2021, river flow rates peaked three times to extremely high levigisré13).
Normal river flow on théWaiau ToaClarenceRver would sitat around 20m?sec with occasional
spikes reaching around 5M%sec as demonstrated during the 2020 winter perioBigure 13).
However, on 31 May 2021, river flow rates averaged at &8(ec. Furthermore, river flow rates
averaged at 17@n%/sec on 21 Jun2021and 205m%/sec on 17 Jul2021(Figurel3). These peaks are
significantly higher than most flooding events on tWéaiau ToaClarenceRver putting extreme

pressure on the braided river formation ardfastically changing the geography of th@/aiau
ToalClarence River.

A comparison over the last seven wintering perig@8152021) showed that winter 2021 had the
second, fourth and fifthhighest flooding eventsecorded(Appendix 4.
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Figurel3. Comparison of average daily river flow rates onVWieiau ToaClarence River during the
months of April to October in 2020 and 2021.

By the end of the Julg021 flood, many of the previously enhaed islands along th&Vaiau
ToalClarence River were dramatically changeeke examples iRigurel4 and Figurel5). Consecutive
flooding caused many islands to be flattened into the mainland, lowered in height and channels to be
blocked off and divertedTablel, see example ifrigurelb).
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Tablel. Condition of enhanced island® the Waiau Toa/Clarence Rivarthe endof the 2021/2022 season and maintenance required.
River | Code Site Condition at end of 2021/2022 season Maintenance Required
Islandremains in good condition. Wide, deep channels on either . . .
: . . . Requires vegetation control depending on growth. Tq
keep island separated from the mainland. Vegetation starting to )
) o ; . layer of large river gravels could be scraped to uncov
C1 Bush Gully | grow but currently not preventing the availability of ideal nesting . ;
: : . . . smaller, more suitable nesting gravels below (needs
habitat. Island raised above medium flooding levels. Rivereiga .
: ) . . . be confirmed).
quite large throughout island reducing available nesting areas.
Large winter flooding caused island land mass to be spread out Inner channel needs to be widened and deepened td
“ further and flattened. Inner enhanced channel now broken up an : : :
o C2 Cow Island | . S . separate island from mainland. Island height to be
= filled in with river gravels causing channel to be shallow and slow . . )
X ) . . raised to avoid flooding damage.
© flowing. Connectedo mainland at low river flow.
O Main entrance to the true left enhanced amzel of island blocked | Due to channel being easily blocked up and a large
o C3 | Fisherman's| up after winter flooding.Island" remains connected to the amount of native riverbed flora on the island, no islan
i) mainland. enhancements are recommended to be continued.
% Requires vegetation control, however vegetatioasw
[t N Island remains in good condition. Wide, deep channels on either| attempted to be covered in March 2021 by bulldozer
5 | ¢4 | SWIMMING |y eenisland ted from the mainland. Thick b d h this just dal f topsoil
32 Hole eep island separated from the mainland. Thick broom and grasy however this just uncovered a layer of topsoil, remov
'© on the outer perimeter of island blocking access to parts of the rij suitable nesting gravels, and instead providing more
= land area for weeds to grow.
Upper Winter flooding causeisland to be flattened and pushed into the
C5 Swimming | mainland, blocking off true left river flow. Land area still fairly raig Discontinued
Hole Island | in parts.
Ubper Channel needs to be cleared and deepened to allow
PpeT Channel has been cut off from river flow and passage is no longg river flow through. Channel entry point needs to be
Cha | Swimming L. . . . .
Hole cleared. Land areia still connected to mainland. deepened/widened to allow a greater river flow into
channel.
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Figureld4. Before andafter-flood shots of Upper Swimming Hole Island (nopbéh the Waiau
Toa/Clarence RiveAbove: Final outcome of enhanced island with wide channel flowing
down true left side of islandvlarch2021 Below:Winter floods (JuneAugust2021)have
Tl GGSYySR A&t yRE YR 1IJHzAKSR YFGSNRIt dzLd i
side. Initial island shapefile shown by yellow dotted lifdaterial has also blocked
entrance towater flow down theenhanced chnnel of Upper Swimming Hole (no.5a).
Historic river flow route marked by blue arrows.
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Figurel5. Before and afteiflood shots ofCowlsland (no3) on the Waiau Toa/Clarené&@verAbove:

Bulldozer deepeningyidening, and clearing channel of Cow Island down the middle of
split river channel (true left of islandBelow:Cowlsland after the winter floodsvith the
channel down the middle has filled in along with island being flatten&dened, and
connected tathe mainland.

3.2 Predaor trapping

Over the course of 207,065 trap nights, a total of 487 predators were caught in kill traps along the
upper Waiau Toa/Clarence River during the 2021/2022 field season including 19 cats, 5 38#ets
hedgehogsl17 possumsTrichosurus vulpeculal9 stoatsil. ermineg, 29 weaselNl. nivali§ and 94

mice (Mus musculus/domesticiiéTable2 and Table B

Each trap type caught a mixture of predator spe¢iexble2). More predators were caugin DOC250
traps, followed by doublset DOC200 and doubget DOC150. Doubket SAland SA2traps caught
substantially less than all other trapBable2), but asexpected caught more cats (which these traps
are designed to target). Both SAand SA traps performed similarly for cat catches.
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Table2. Taal number of mammalian predators caught in kill tragpsng the Waiau Toa/Clarence
Rierduring 2021/2022. The total number of traps deployed follows in brackets.
Trap type
Predator ™"poC150 | DOC200 | DOC250 | Steve Allen| Steve Allen|  Total
(296) (214) (262) 1 (296) 2 (107) (1179
Cat 2 2 2 6 7 19
Ferret 2 - 2 - 1 5
Hedgehog 65 98 112 50 9 334
Possum - 3 5 1 8 17
Stoat 8 3 8 - - 19
Weasel 12 3 14 - - 29
Mouse 17 46 1 - 94
Rat - - - - - 0
Total 106 109 189 58 25 487

Predators were caught approximately even numbers on either side of the river, except for possums,
stoats andweasels which were caught at almost double the rate on the true right compared to the
true left (Table3).

Table3. Total number of mammalian predators caught in kill traps during the 2021/2022 on either
side of the upper Waiau Toa/Clarence River (true left and trug)righ

Predator True Left True Right
Cat 9 10
Ferret 1 4
Hedgehog 172 162
Possum 2 15
Stoat 6 13
Weasel 10 19
Mouse 46 48
Rat - -
Total 246 271

The total number of predators caught during the 2021/2022 season is slightly higher to that of the
previous season (440 predators caught in 2020/202ile4). Howe'er, the composition of predators
caught across trapping network show notable difference compared to the previous year. Mustelid
catches have dropped considerably, in particular ferrets and stoats, which are approximately a third
(15 caught in 2020/2021) dna fifth (92 caught in 2020/2021) the number caught in the previous
season, respectively. Weasel catches are also slightly lower, but reasonably similar to the previous
season (32 caught in 2020/2020able4).

Hedgehogs continue to dominate the number of catches throughout the trapping network, with an
approximate 49% increase compared to the previous season (244 caught in 2020/2021). Other
increases in the number caught were observed in possums and mice, which are approximately triple
the number caught in the previous season (6 and 31 caught in 2021/22, respectively). The number of
cats caught was similar to the previous season and no rats veeight during the 2021/2022 season.

¢ KSNBE ¢ a Iy | RRustinlfashgierfs EadghtB2bgziithithnoégtiput the season, two
were caught in DOC200 traps and two were caug®Agtraps.
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Table4. Total number of predators caught in kill traps along the upper Waiau Toa/Clarence River each season between the 20152016 20kP
seasons. In brackets following raw numbers details the percentage increase/decrease in captures from the previnugitteab@ercentages
are rounded to the nearest integer. Current season is in bold and highlighted in blue. Note: all seasons excluding tbgPaa@/2021/2022
season utilised two Hday pulses of lehold traps to target feral cats in additiontdfkf G NJ 1LJA 6 ] n Kdz ¢ SHeBtrapsp Ol dzaAK{d A

2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2021/22 Total
Nﬁ{g Egp 101,446 151,134 146,943 137,825 120,356 144,908 207,065 1,009,677
. 82 83 82 67 0
Harrier 58 (+41%) (+19%) (-1%) (-18%) (-100%) 4 376
29 17 16 17 18 19
Cat 26 (+11%) (-41%) (-6%) (+6%) (+6%) (+6%) 142
33 30 17 4 15 5
Ferret 4l (-20%) (:9%) (-43%) (-76%) (+275%) (-66.7%) 145
221 233 134 137 244 334
Hedgehog 102 (+117%) (5%) (-42%) (+2%) (+78%) (+49%) 1405
36 69 68 55 6 17
Possum 19 (+89%) (+92%) (-1%) (-19%) (-89%) (+183%) 270
57 27 66 35 92 19
Stoat 34 (+67%) (-53%) (+144%) (+47%) (+163%) (-79%) 330
20 33 8 26 32 29
Weasel 16 (+25%) (+65%) (75%) (+225%) (+23%) (-9%) 164
2 0
Rat 0 0 0 0 23 (91%) (-100%) 25
. 152 58 16 70 31 94
Mice 12 (+1167%) (-629%) (-72%) (+338%) (56%) (+203%) 433
Total 308 630 550 407 434 440 487 3256

WMIL:ConnorMcClearet al.2022




Waiau ToaClarence River bladkonted tern monitoring project
2021/2022 operational report

Trapping captures fluctuated with the change in sea@agurel6). Overall, predator captures during
winter (July and August) were exceptionally low (in particulaatst and weasels) when compared to
the previous season (Append, except for cats which followed the same pattern as 2021/2022 and
for possums which increased in capture rate throughout the year due to the introductioh2dfeps

into the trapping netvork.

Stoat, weasel, and ferret catches all peaked in September before dropping to zero during November
and December (stoats and weasels) or remained at zero catches thereafter (fEigetsel6). Whilst

a lower rate of capture during these months has been found in previous years for mustelids, the drop
to zero catches has not been observed befdlgppendix §. Stoat and weasels catch numbers
rebounded thereafter dung January.

Hedgehog captures peaked in Octobiéeely due to their emergence from hibernation in the spring
(Figure16). This pattern corresponds to all previousay® except for the 2020/2021 season where
hedgehog numbers peaked in December. In comparison to the previous year, December had the
lowest catch rate during the season (excluding July and August when hedgehogs were still hibernating).
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Figurel6. Total number of predators caught per month the Waiau Toa/Clarence Rivegtween
July 2021 and January 2022.
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Predators were caught throughout the trapping network however the spatial distribution of catches
was dependent on @&h speciegFigure17). Some species were caught uniformly throughout the
network, including cats, hedgehogs, and possums, with no apparent spatial structuriegq icetiches
(Figure 17)

Number caughai-2
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Figurel7. The spatial distribution of predators caught along tigper Waiau Toa/Clarence Riyer
2021/2022 The size of point indicates the number caught at the same trap site. Points
are slightly trasparent to indicate concentration of captures.

The distribution of weasel catches was also relatively even but exhibited some clustering in sections,
in particular in the middle section. Mice also tended to be caught throughout the middle section of the
network. Stoat catches were more unevenly distributed and tended to be caught at either the
upstream or downstream sections of the network. In contrast to all other predators, ferrets tended to
be caught more on the periphery of the trapping netwolkgurel?).

3.3 Y n KAdmtralasian harrier banding

A total of total of 41 birds were caughTdble 5). The majority of birds caught were female.
Interestingly most female birds caught were young first year ifable 5 andrigurel9). In total,10
second year, and 13 third year (or older) bimlere caught Tablel). Atotal of eight birds were
recaptured, with catches split evenly ovgeptemberl5 and 16. Most recaptures weBeyear birds.

Tableb. Total catch and recapture totals ofl KK/Alastralasian swamp harrigCircus approximans
on the Waiau Toa/ClarerdRiver13-16 September 2021.

Date FEMAE Helis Total | Recaptures
Adult 3+ Yr)| 2Yr | 1Yr| Adult (3+Yr)| 2Yr | 1Yr P
13/9/2021 0 2 1 0 0 2 5 0
14/9/2021 2 2 4 3 0 1 12 0
15/9/2021 2 2 3 1 2 1 11 4
16/9/2021 2 1 5 3 1 1 13 4

6 7 13 7 3 5

Total 6 15 41 8

3.3.1 Total Catch by Trap

Catch totalger trapare shown irFigurel8 and Table5 & Table6. Notl £ f  { NJ LJA Gfdindz3 K (i
locations pickd up more individuals than others. Trap®re movedwhen the traps were not being
effective,or an extra trap added etweenif it was a successful site. Thesgditionaltrap locations

11

I NS NBLINBASYGSR 6AGK WFigure28NJ W. Q | FGSNJ GKS GNI LIy
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Table6. ¢ 2 G IhivAustralasian swamp harrie€ircus approximansaptures for each trap,
including recaptures on the Waiau Toa/Clarence RiV&@46 September 2021

Trap Number New Captures Recaptures Total Catch

1 6 0 6

2 1 0 1

4 1 0 1

5 2 0 2

7 1 0 1

9 6 0 6
12 8 1 9
14 3 1 4
16 5 0 5
14A 2 0 2
1A 3 3 6
1B 0 2 2
2A 2 1 3
4A 1 0 1
Totals 41 8 49
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Figurel8. Kn K/Aastralasian swamp harri€ircus approximarisap capture numbers for each trap
on the Waiau Toa/Clarence Riv&B-16 September 2021

Figurel9. Two female] n KAdgkralasian swamp harrig€Circus approximansaughton the Waiau
Toa/Clarence Rivel3-16 September 20R left: 3+ year oldF S Y | t SRght:rl Kednr
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3.4 Black fronted terns

3.4.1 Clarence and Acheron Riv&urveys

3.4.1.1 Initial walkthrough surveys

The first walkthrough surveys were conducted on 22 OctoB6R1 on theWaiau ToaClarence River
Sections of river with blaekonted terns sighted nearby were surveyietiensively During this survey,
12-13 active nests obJpper Swimming hole colony (CA) and Upper Bush Gullyv&€¥ound with

over 40 birds counted at each site. The Acheron Rimdrsctions of th&Vaiau ToaClarence River
were again surveyed on 27 October 2021 with two new colonies found (one on the Acheron, one on
the Waiau ToaClarence River)

Subsequensurveys were conductedlong theWaiau ToallarenceRriverduring earlyNovember. Four
new coloniesranging betweertwo to sixnests were discoverean this sweep.

3.4.1.2  Helicopter survey

On 8 November 2021, a helicopter survey was undertaken. This survey covered from Lake Tennyson
to the end of the trapping line, paghe Acheronand Waiau Todlarence River confluence and
covered the Acheron River up until the river diverted from the road pastedter (Figure 2. During

the helicopter surveyl5 blackfronted tern colonies were foundand estimated populationsvere
counted(Table7). Of these 15 colonies, seven had not been found before due to their location and
difficulty to access. A total of 341 blaftbnted terns were counted along th&/aiau Toallarence and
Acheron River with the largest colony count reaching 60 estimated Ifirdlsle 7). For location
coordinates of all colonies found, refer to Appendix 5.

Table7. Blackfronted tern colonies and pogation counts durinchelicopter survey along the
upper Waiau ToaClarence and Acheron Rivers during the 2021/2022 breeding season.
Note: original monitored colony codes are represented in bold. Separate humbers and
letters represent the GPS code during tidicopter survey.

River Colony Name Colony Code | Estimated bird count
Top colony CH(1) 60
Upper Fowlers CH?2) 18
Heli Colony CI(3) 35
Middle Braid CD4) 3
3-4th Pilon 5 4
Waiau ToaClarence River Upper Logkogt Hill 6 >
UpperSwimming Hole CA(7) 20
Swimming Hole CB(8) 20
Mitchell's CG(9) 6
Eddy's Inlet CH10) 15
Upper Bush Gully CcC1y) 20
Confluence 12 20
Grader Island AA(A) 40
AcheronRiver Beginner braid B 6
Acheron Island AB(C) 15
Other birds seeraway from colonies 54
Combined Count 341
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Figure20. Helicoptersurveyroute and location of colonies found along the Waiau Toa/Clarence and
Acheron Riversncluding monitored and unmonitored colonie® November, 2021Note:
Unmonitored colonies represent those sighted on bHedicopter,howevera nest count could
not be taken before the colony had failed.

3.4.2 Local population size and distribution of breeding colonies

A total of 14 blackfronted tern nesting colonies were located on the uppeaiau ToaClarence and
Acheron Rivers thiseason tigure21, Appendix6). Colory size varied fronmone breeding pair to as
many aH5 breeding pairs, with an average colony siz&bbreedingpairs.

The highest known number of blaflonted terns breeding in a single colony during freviously
monitored season(since 2012) was in the 201BJ19 season where a colony of 105 pairs was
monitored along theupper Waiau ToaClarence River

A total of 172 ests were active at the peak of the 2021/2022 breeding season, which is equivalent to
344 birds breeding at any one tim@gble 8). The maximum number of active nesteunted
throughout the 2021/2022 season reachedlZuating to a maximum of £8breeding birds on the
Waiau Toa/Clarence and Acheron RivEal{e9). Of this, morebirds (1& breeding pairs) were
recorded on the upper Waiau Toa/Clarence than on the Acheron River (56 breeding pairs) throughout
the season.

During the 20192020 seasor212 nestsvererecorded, and 263 nests in 2018dure22); indicating a
12% increasén nestsfrom the previously monitored season and an 11% decrease in nests over the
past fivemonitored seasongFigure2?2).
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Table8. Number of nests and adult birds present on the up@éaiau Toallarence and Acheron
at the peak of each breeding season, 2021/2022.

. Colony | Highest Active Highest Count
River Co dey Ngest Count Nest Date g of BET Count Date
CA 16 7-Nov 40+ 22-Oct & 280ct
CB 10 15-Nov 23 15-Nov
CC 12 26-Oct 40+ 22-Oct & 19Nov
CD 5 14-Nov 17 1-Dec
CE 9 20-Nov 26 20-Nov
Waiau CF 11 13-Nov 25 9-Dec
Toa/Clarence| CG 11 19-Nov 24 1-Dec
River CH 34 19-Nov 50+ 13-Nov
Cl 14 19-Nov 50+ 19-Nov & 14Dec
CJ 1 3-Dec 6 2-Dec
CK 6 13-Dec 18 13-Dec
CL 2 13-Dec 8 13-Dec
Total 131 147
AA 39 23-Nov 70+ 23-Nov
Ag?\fé?n AB 2 23Nov 15 8-Nov
Total 41 85+
Combined Total 172 232

Table9. Maximum number of active nests and breeding birds on Waiau ToaClarence and
Acheron rivers during the 2021/2022 season.

. Max number of | Combined max Max number of
Max number of active nests . ) :
Season (Waiau ToaClarence River) active nes_ts number of breeding birds
(Acheron River) | active nests | (No. of nests x2)
2012/13 177 202 379 758
2013/14 151 209 360 720
2014/15 154 149 303 606
2015/16 92 93 185 370
2016/17 275 118 393 786
2017/18 170 137 307 614
2018/19 211 52 263 526
2019/20 180 32 212 424
2021/22 185 56 241 482
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Figure21l. Locations and relative size of blaftknted tern colonies monitored on the upp&vaiau
ToalClarence and Acheron Rivers during the 2021/2022 breeding season.
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Figure22. Maximum rumber of active blackronted tern nests during thepast nine breeding
seasons from 2012/13 t8021/2022 along th&Vaiau Toa/Clarence and Acheron Rivers.
Note: no monitoring or counts took place during 202021.

3.4.3 Use of enhanced islands

Throughout the 2021/2022 season, only three of the previously enhanced is{8adsiming Hole,

a A U O Kadd BushaGlly)emained as raised islands with suitable surrounding chanmBiésk

fronted terns attempted to nest on five of the seven previoushhanced islandsThis included
mediumtlarge colonies on upper Swimming Hole (enhanced island 5a), Swimming Hole (enhanced
AatlryR no YR aAlOKStftQa O6LINBOA2dzat e SyKFIyOSR A&
dzLILIS NI { ¢ A Y Y A y dnhdnéd iSlandiZhéwkevenfisnestowds predated. One nest was

monitored and hatched on Cow Island (enhanced island 2). No nesting attempts were made on
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upstream of Bush Gully on river gravels that were formed after the winter flooding, however this

colony was largely connected to the mainland.

3.4.4 Breeding success

3.4.4.1 Waiau Toa/Clarencaend Acherorhatching success

Enhanced Island hatching success

A total of 21 blackfronted tern nests were monitored during the 2002022 breeding season. Of
these, 27 nests were located onwo survivingenhanced islands, 20 nests were located on two
previously enhanced islands that hdldoded/failed before October 2021 and wernow mostly
connected to the mainlandand the remainingl94 nests were situatedn nonenhanced islands
mainland area¢Tablel0).

Tablel0. Apparent blacKronted tern hatching success of knoviaite nests on enhanced and non
enhanced colonies on th&aiau ToaClarence and Acheron rivers during the 2021/2022
breeding season.

Hatching

Colony Code| Knownfate nests Number %
CB 14 10 71%

Enhanced Island CG 13 11 85%
Total 27 21 78%
CA 19 10 53%

Fl Fail

Enhoaondceefilid sﬁai(cjﬁ cJ ! 1 100%
Total 20 11 55%
CcC 25 7 28%
CD 11 6 55%
CE 18 11 61%
CF 12 10 83%
CH 41 37 90%
Non-EnhancedColonies Cl 23 18 78%
CK 6 0 0%

CL 2 0 0%
AA 55 43 78%

AB 1 0 0%
Total 194 132 68%
Combined Total 241 164 68%

A total of 78% of monitored enhanced island nests hatched one or more chiekdg10, Figure23)

while previously enhanced islands which were altered and shifted by wiotats prior to the start of
the season had a 55% hatching success. Out of the 194 nests monitoredetimamed islandsl 32
nests hatched with a hatching probability of 68Pal§le10, Figure23).
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Figure23. Observed hatched chicks on thi¢aiau ToaClarence River, 2021/2022.
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Treatment colony hatching success

Colonies situated on islands within the active trapping z@neatment zone)resulted in a67%
hatching successTéble 11). (olonies established on islands outside of the trapping zémen
treatment zoneYyesulted in a 78% hatching success.

More thanhalf of nests within the trapping zone were situdten the mainland, whereas only 3 nests
outside of the trapping zone were on the mainland. This resulted46% hatching success rate of
mainland nests within the trapping zone compared the +ti@pped zones where two out of three

nests hatchedTablell).

Tablell. Combined hatching success of bldigkted tern nests situated on islands and the
mainland within and ouwgide of trapping zone®n the Waiau Toa/Clarence Riv@uring
the 2021/2022 breeding season.

: Hatching
Zone Colony Location Knownfate nests
Number %

Island 39 26 67%

Trapping Mainland 53 23 43%
Total 92 49 53%

Island 146 114 78%

No Trapping Mainland 3 2 67%
Total 149 116 78%

3.4.5 Cause of nest failure

Of the 241 nests with known outcomes, a total a% nests faile to hatch 63 on the Waiau

ToalClarenceRiver andlL3 on the AcheronRiver).Overall, predation was the leading cause of failure

with 17% ofall monitored nests across both rivers beitgpredated Tablel2; Figure24).

Tablel2. Outcome of blacKronted tern nests along th&/aiau Toallarence and Acherdriver
during the 202/2022breeding season.
Known Predated Abandoned Flooded Hatched
River ol nest
Code Nests| % Nests % | Nests| % Nests| %
outcomes
CA 19 4 21% 5 26% 10 53%
CB 14 1 7% 3 21% 10 71%
CC 25 8 32% 9 36% 1 4% 7 28%
CD 11 4 36% 1 9% 6 55%
CE 18 5 28% 1 6% 12 67%
Clarence CF 12 2 17% 10 83%
River CG 13 2 15% 11 85%
CH 41 3 7% 1 2% 37 90%
Cl 23 3 13% 2 9% 18 78%
CJ 1 1 100%
CK 6 4 67% 2 33%
CL 2 2 100%
Total | 185 32 | 17% | 25 |14%| 6 | 3% | 122 | 66%
Acheron AA 55 8 15% 4 7% 43 78%
River AB 1 1 100%
Total 56 9 16% 4 7% 0 0% 43 77%
Combined Total 241 41 17% 29 12% 6 3% 165 | 68%
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Abandonmentvas the second highest cause of failure, accounting 26t df nest failures across both
rivers Waiau ToaClarenceRiver 14%, Acheron River 7%) {Table 12, Figure 23 In all cases,
abandonment was directly linked to predation or flooding eveitsrexample at colony CC, there
were 17 remaining active nests on 25 November 20813 December 2021all 17 nests hadailed,

or previously hatched chicks were predatémotage o& cat predating four different nestgas caught
on camera. It is highly probabthat this nocturnal disturbance resulted in the abandonment of the
remainingnine nests.

12%

\3%

68%

m Predated = Abandoned = Flooded Hatched

Figure24. Overall summary of known nesting outcomes for bifckited terns on Waiau
ToalClarence and Acheron River, 2021/2022.

The thirdhighestcause of nest failure was due to floodindpich was very minimal this seasuith
only 3% of nestdeing flooded (six rets)(Tablel2, Figure 23 Conditions for egg laying and hatching
were very favourable this season with a period of 24 days (28d@ecto 16 Nowembe 2021)consisting

of flow rates below the seasonal average ofmi¥sec (Figure25). This allowed majority of eggs to be
laid without the risk of flooding. Whilst 17 November saw river flow rates peak at®&@c, the large
majority of nests remained safe out of proximitythe rising waters. Such low river flow rates allowed
chicks to safely hatch and grow large enough to easily be able to head to higher ghaimgione
flood whichpealed at 45m?%sec on the Clarence Riv&lr6 December 2021){gure25).
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Figure25. Waiau ToallaenceRiver flow rates afollies (NIWA) from 1 October 2021 to 1 January
2022. Note:Average Riveftow rates for the 2021/2022 season illustrated by red line.

In comparison,lbw rates from the same time period on thWaiau ToaClarenceRiverduring the last
monitored season in@19/2020 averaged at 181°/sec(Figure26). Large peaks on 11 November 2019
(51 m¥/sec) and 4 December 2019 (#¥/sec) largely disrupted nesting and chick fledging rates and
both floods were large enough to fully submerge islandgnetcolonies had forme(Figure26). This
illustrates how optimal river flow rates are crucial for chick productivity.
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Figure26. Waiau ToallarenceRiver flow rates afiolliesbetween 1 Octobeandl1 Januangduring
the 20192020 and 20212022 seasons

A breakdown ofhe total nest outcome between enhanced islands, colonies within the treatment zone
(including enhanced islands), andn-treatment colonies can be found Figure27. Hatching success
was high across enhanced islands and -treatment colonies (78% hatching success). Hatching
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succes on treatment colonies was at 53% which was largely successful with consideration that almost
half of these nests were situated on the mainlgii@blel1). Taking this into consideration, onlg%

of nests were predatewithin the treatment zone and 16% of nests were predated on-treatment
colonies Figure27).
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Nest OQutcome %
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Enhanced Islands Treatment Colonies Non-Treatment Colonies

m Predated m Abandoned = Flooded Hatched

Figure27. Overdl nest outcomepercentagedor colonies on enhanced islanfi® nests) within
the treatment zong92 nests)(including enhanced islands),@within the non
treatment zone(149 nests)on theWaiau Toa/Clarence and Acheron Rivers during the
2021/2022 season.

3.4.6 Camera monitoring of nests

This season?3 nests were monitored by cameras. Surveillance coverage of nests varied between
colonies with between16% to50% of nests at a colony being monitoreddameras Tablel3).

Low coverage rates can be attributed to difficulty of reaching idand transporting cameras to the
site. For example;olony AAwasmostly accessible by padiaft resulting inonly fourcameras being
deployed on siteand rotatedto nine different nests

Tablel3. Total camera coverage of colonies along iMaiau Toallarence and Acheron River

2021/2022.

River Colony | Totalnests |  Nestcameras |  Coverage %
CA 19 8 42%
CB 14 7 50%
CC 25 8 32%
Waiau Toa/ CD 11 4 36%
Clarence CE 18 7 39%
River CF 12 5 42%
CG 13 5 38%
CH 41 12 29%
Cl 23 8 35%
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River Colony \ Total nests Nest cameras Coverage %
CJ 1 0 0%
CK 6 0 0%
CL 2 0 0%
Total | 185 64 35%
Acheron AA 55 9 16%
. AB 3 0 0%
River
Total 57 9 16%
Combined Total 242 73 30%

Cameras were distributed evenly across nested areas oistard/mainland areas colonisellests

were chosen for monitoring based on the lack of grasses and other loose material that might trigger
the cameras in light to severe wind conditions. By chapsiests predominantly situated on gravels,

the lack of additional motion savestiorage space on SD cattisoughout the week. Nest clusters were

also targeted with camera monitoring due to the chance of cameras picking up on nests being predated
nearby ordetermining a singular mass predation event causing all nests in the same area to be
predated.

The deployment of motion activated cameras enabled the identificatiofivefpredator speciesat
seven of thed2 predated nestgFigure28).

The predator species responsible for the largest humber of predated nests casevhich was

recorded preying otiour nestsat onecolory siteon the Waiau ToaClarence RivefTablel4, Figure

28). ColonyCC 25 nest9 was estimatedto have been wiped out bg single cat over the space of
several days aftefiour cameras picked upat predatiors of eggschicksand adult blackronted terns

on consecutive nights. Other predators recorded on iWaiau ToaChrence and Acheromiver

includedharrier, ferret, hedgehogand Southern blackacked gu#i (Tablel14; Figure28).

Of these predation events, no predators were filmed predating nestslandswithin the treatment
zone while only harrier predations were recorded on Ameatment islands Table 14). Mainland
colonies within the treatmert zoneandthose outside of the treatment zoneoth had two different
predator species predate nests on cameralflel4).

Tablel4. Camera monitoring outcomes of blafibnted tern nestsn colonieswithin the treatment
zone and outside of the treatment zomsm the Waiau ToaClarence and Acheron River,

2021/2022.
Monitored nest Treatment colornes Non-treatment colonies
outcome Island nests| Mainland nests Island nests Mainland nests
Predation
Australasian harrier 2
Cat 4
Ferret 1
Hedgehog 1
SBBG 1
Abandonment 4 17 8
Flooding 2 1 1
Hatched 13 10 33
Combined total 19 33 44 2
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Figure28. Observednest predationevents filmed during the 2022022 breeding season at black
fronted tern colony sites along thé&/aiau ToaClarence and Acherdrivers Above show
nest predations by feral cats, ferrets, Southern bibakked gull] n K dzk ! dzad G4 NI f A | y
harrier and hedgehogs.
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3.4.7

Establishing the fledging success of bitokited terns can be problematic as chicks often move out

of the nestat a few days of age. Once out of the immediate nesting area it is not possible to confirm
which nest a chick is from unless they are banded. Furthermore, as chicks are highly camouflaged and
will freeze when approached they can be difficult to locaterewéth a considerable search effort. For

this reason, while a count of fledglings was undertaken during each monitoring visit, this count should
be treated as the minimum number of successful fledglings.

Fledging success

The164 nests spread ovédrl monitored colonies managed to successfully h&@hchicks Of these,
123 fledglings were confirmed. Another 6hicks were estimated to have fledged as they were seen
several days before they would have been old enough to fledge with no flooding@datpn events
recorded to have impacted their succes&aple 15). This brings the maximum number of chicks
estimated to have fledged to 19

Colony ® (Swimming Hole) was the most successful colony in fledging chicks with 14tloeit1&f
hatched chicks observed to have fledgédlfle 15). Colony Afon the Acheron had the largest
individual fledgling count with 43 out of 63 fledglings observed to have fledged and another 17
estimated to have fledged bringing the fledgling success range of AA colomP&6gablels).

Tablel5. Blackfronted tern confirmed and theoretical maximum fledgling success onvitagau

Toal/Clarence and Acherdrivers in 202/2022.

Individual Fledging success
River Colony | Hatched | = ... Fledglings Max number | Fledging
Code Nests estimated tohave | success
hatched seen
fledged range
CA 10 18 0 1 0-6%
CB 10 19 14 15 74-79%
CccC 7 13 0 2 0-15%
CD 6 10 6 8 60-80%
et CE 11 19 2 6 11-32%
aiau 0
Toa/Clarence CF 10 16 8 15 50-94%
S CG 11 19 8 15 42-79%
CH 37 60 25 40 42-67%
Cl 18 29 17 27 5993%
CJ 1 1 0 1 0-100%
CK 0 0 0 0 0%
CL 0 0 0 0 0%
Acheron AA 43 63 43 60 68-95%
River AB 0 0 0 0 0%
Combined total 164 267 123 190 46-71%

Chicks that hatched on islantdad the greatest chance of fledging with 115 chicks observed to have
fledge both within and out of the treatment zon&#blel6) . A larger percentage of chicks fledged on
islands outside of the treatment zone this seasblowever, chicks that hatched on the mainland
within the treatment zone, had a 1#2% higher chance of fledging compared to outside of the
treatment zone where 2@ chicks hatched/fledgediablel6).
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Table16. Blackfronted tern fledging success on island and mainland colonies within and out of the
treatment zoneon the Waiau Toa/Clarence and Acheron Rivers in 2021/2022

o Individual Fledging success
Zone olony Chicks Max number Fledging
Location |\~ hed | Fledglings seerl estimated to have success
fledged range
Island 46 22 30 48-65%
Trapping | Mainland 59 10 25 17-42%
Total 105 32 55 30-52%
. Island 181 93 141 51-78%
o Mainland 0 0 0 0%
Trapping
Total 181 93 141 51-78%

Of the 265 chicks that hatched, 15 chick fatalities were obseflaklel7).

On island colonies within the treatment zonthe only observed cause of chick death was heat
exhaustion where two newly hatched chicks were found dead in their nest. On mainland colonies
within the treatment zone, chick fatalitiegere due to a cat predation event on one colony which was
caught oncamera. One other chick wadserved on camera to hatch with lame legs and was unable
to correct itself after falling over oits back.

Outside of the treatment zone (nemeatment zong, three chicks were subjected to predation while
another three died 6 heat exhaustion. Two other chicks were seen running into the river during a
colony check and were unable to be saved before being washed down the rapids and beyond.

Tablel7. Reasons for chick fatalities withireatment and nontreatment zones throughout the
2021/2022 breeding seasam theWaiau Toallarence River

Individual Causes of chick death
Zones .
chicks hatched predation | Heat exhaustion Other
Treatment Islandolonies 44 2
TreatmentMainlandcolonies 40 4 1
Nontreatment colones 181 3 3
Combined Total 265 7 5 3
3.5 Chick shelter use

Approximately30 chick shelters were distributed acroistand and mainlandolonies within the
treatment zone on the Waiau Toa/Clarence River. Nest cameras showed chicks continuously using
the shelters from the day of hatching, through to leaving the riEigure29). Larger chicke/ere also
seen coming in to use the sheltatgoughout the day

Chick shelters that did not have cameras monitoring their use, often instead had remaining chick poo
underneath the shelter upon removamplyingthat the shelters were being us€8igure30).

The mairreasonfor chicksto utilize these sheltersvasto escape extreme heat, even whilst a parent
bird wassitting at the nesting site close biest cameras on th&aiau Toallarence and Acheron
River recordedyroundtemperaturesof 40+°Con consecutive days in December and January with the
highest known temperature reaching 48on the Acheron River at colony Adarge chicks were also
seen using the chick shelters during heavy rain at temperatures of ardihd 8
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No observations wiee made of chicks using shelters to escgpedators;however this would be hard
to capture without he use of video footage. Throughout this season, cameras were set to take 3

photos at each trigger to save space on camera cards.

Other species including banded dotterels and pipit chicks were also seen using these shelters on
occasion(Figure31).
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Figure29. Nest camera shots of chick shelters (botfr@dme design and flatoof design) in use on
the Waiau ToallarenceRiver 2021/2022.
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