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al ONI} Sa D2fR tNR2SOG o6daaDtéovd ¢KS al ONISa t K|
to the existing consented projects and would extend the LOMréundyear2030. The MP4
Project is comprised dént N2 2SOl / 2YLRyYySyGa oat/ aéovz SI OK
mine that would be subject to developmenicluding the construction of new haul roads,
realignment of existing roads, mining ihd waste roclstackexpansionsand rehandling of
an area of wasteock

1 Native herpetofauna surveys of the MP4 Project area were undertaken by a herpetologist in
April 2022 and September 2022 to inform an assessment of herpetofauna values and effects.
Three species of native lizard®ligosoma maccanniOligosomachionochloescensand
Woodworthiad h G I 32 k  { 2 dzivétd itleyftiRedifi arddd Bildjeat to direct and/ or
indirect impacts as a result ahe proposed MP4 activities. All three species are legally
protected,; YR GKS I GGSN) (62 BiBONASHEA Y NG doARINIRG K Si
threat classification system.

1 Tenbroad habitat types were identifieth the MP4 Project arealhevalue of these habitats
for lizardsvaried markedly, as some (e.g., mine workings) offered no habitat for lizards while
others (e.g., rock tors, tussock) offer high quality habitat. A habitat suitability score for each of
the PCs was assigned and theaeged from Very Low to High.

1 The MP4 Project will have direct adverse impacts guointially large, but unquantified,
number ofnative lizards and on approximated) ha of suitable or potentially suitable lizard
habitat. Indirect adverse impacts may extend over an additiddala of suitableor potentially
suitable lizard habitat immediately adjacent to areas of direct impactaaygaffect toa lesser
degreea similarly large number of native lizardehe magnitude of effects on native lizards
considering timescale, permanenceayneulative effects, and climate change impaatsre
assessed as Negligible to Moderate.

1 The levedof effect on native lizards (in the absence of mitigation measures), which accounted
for ecological value and magnitude of effaskere considered to range from Veligw to High
depending on thenature of the PC

i Mitigation measures that follow the mitigation hierarchy (avoid, remeuytigate, offset, or
compensate) are required to reduce the level of impact on native lizards for MP4. Such
measures aregecommended bunot outlined in this reportand are addressed specifically in
accompanyingnitigation andimpact management reports prepared byK A pnsultantsand
the Lizard Management Plan prepared by Bioresearches
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2.1 MP4SrAGE3 PROJECT OVERVIEW

hOSIylFID2fR A& LINRLRAaAYy3d (G2 SEGSYR GKS tATS 2F YA
Macraest KI & S n Stage 8Prajettd K SNB | F G SNJ dsaah extertsidt@ exsthg ¢ 0
consented projectge.g., Macraes Phase[BIP3]) and would extend the LOM taroundyear 2030.

The primary developmentactivities associated wittthe MP4 Roject include open mining pit
expansiongCoronation Pit Stage 6, Innes Mills Pit Stagd€® 9and Golden Bar Stag®H), waste rock

disposalin pit backfillig and extending the Golden BalasteRockSack) rehandling waste rock from

Northern Gully Waste Rock Staoke stockpilinga minorroad realignmenbf Golden Bar Road.

The MP4 Project covers total area of approximately® Kl 0 A ®S o> %2y S 2F LYLI
includes a 96 ha impact footprint area (where mining activities will take place) and a 240 ha buffer

zone (a 100 m buffer area surrounding the impact footprint where indirect effects of mining activities

may be realised). The3% ha project area is divided inten't N2 2SO0 / 2YLRySyida odat
which represents an area of mine that would be subject to development. The PCs range in size and are
distributed widely across the OGL landholdings (Figure 2.1). Existing resource consent (consented
under Macraes Phase> dat oé 0 Aa KSfR 0@ nhof[307hadbrwyoktiieA y 3 | O
537 ha MP4 Project area. Stage 3 seeks to obtain resource consent for an extension of mining activities

over the differentiaR29ha of land, which includek24ha of land directly impacted by mining and 105

ha in a surrounding buffer zone where indirect effects are anticipated (i.e., some of the areas within

the ZOl are already consented and therefore, effects on those areas have already been considered and
addressed elsewherd)lable 2.1; Figure 2.1).

Ecological impactéoth direct and indirectarising from the MP4 Project are expected to occur within
each of the identified PCBue to the presence ambtential numberof protected native lizards within
the project area, potential adverse effects on lizards and their habitats are anticipdtad.
herpetofauna survey and impact assessmatdscribesthe herpetological values within and
surrounding the MP4 Project area atdentifies potential impacts of the proposed development
activities on those values.

The report should be read andterpreted alongside similar ecological assessments prepared for
vegetation and avifaunadikn Consulting, 202a) anderrestrial invertebrates (Bioresearches, 262

of the MP4 arealn addition, lizard mitigation is detailed in the Lizard Management Plan prepared by
Bioresearches (Bioresearches, 2024b) arsdramary of the overall values and effects on terrestrial
ecology is provided by AmKConsulting (202b).

Also contributingtotheP4[ ha LX 'y Aa GKS ¢2L) ¢ALILISNI NE ¢ Af A
raise project. The TTTSF was consented as part of MPIIl andwiasra requirement to secure

additional tailings storage capacity at TTT®HEl early 2025. To enable increased capacity, an
embankment raise from RL568 to RL570 to create an additional 3.GofMitorage capacity (equating

1For the purposes of this document the Frasers Backfill and Frasers WRS are combined into a single Frasers BF/WRS project
component as these features will have very similar effects (being earthworks associated with excavation or deposition of
rock) with lage areas of overlap

4
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to approximately 8 months of tailings storage) is proposed. The ecological (including herpetological)
effects of this project are addressed by separate consent application (see Bioresearches, 2022) and
therefore, are not addressed as part of the currentgetofauna assessmenimilarly, the Innes Mills

8 Pit expansiopart of the Consent Continuityréject has been detached from Stage 3 askparate
resourceconsentis being sought.

Areal extent measurements

I NBFf SEGSYd YSI &adaNBYSyida oA yootrbt®antd Nfed Zbnes
were taken from shape filesupplied by OceanaGold Limited anding highdefinition aerial

photographs(i.e., LINZ aerial basemaps and hifginition drone imagesi the GlSrogramme

QGIS (v. 3.34.3%imilarly, the areal extents of various identified habitat types were mapped b
on the most recently available (2022023) aerial imagery.

While all measurements wereegarded as accurate at the time of report delivery, it
acknowledged thavariations in areal extentacross this and other technical reports are expect
due to mapping inconsistencieby authors Any discrepancies will be minor and should
considered immaterial given the landscape scale of the MP4 Stage 3 project.
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Table 2.1. Macraes Phase 4 Project Components (PCs) and their areal extents (in ha), totalsideathe footprints
and 100 m buffersof all PCs combinechpn-overlapping), and the overall area of the Zone ¢fhpact (ZOl) (i.e., all PCs
combined excluding PC overlap).

Uncorsented PC  Unconsented

ProjectComponent name Acronym | footprint footprint area PC buffer area
area (ha) (ha) (ha)

1 | Coronation 6 Pit CO6 Pit 25.0 27.1 5.5 7.1

2 | Coronation North Backfill CN BF 37.6 30.5 0.05 2.1

3 | NorthernGully Waste Rock Stack NGWRS 21.2 0? 21.2 0

4 | Golden BaStage Pit GR Pit 22.7 20.1 22.7 20.1

5 | Golden Bar Waste Rock Stack GB WRS 48.0 32.8 48.0 32.8

6 | Innes MillsStaged Pit IM9 Pit 5.6 15.6 5.6 6.1

7 | Innes MillsStagel0 Pit IM10 Pit 5.9 16.3 5.9 8.2

Frasers

8 | Frasers BackfiiVaste RockSack BEWRS 91.1 47.1 0 0.4

9 C_;olc_ien_Bar Road realignment GBRR 12 16.6 12 16.6
(indicative)

10 | Golden Point Backfill Buttress GP BB 381 40.1 14.2 17.1
Totalarea inside footprlnts and 206.4 240.2 124.3 105.3
buffers (nonroverlapping)

Total area inside ZOlI 536.6 229.6

21t should be noted that the NGWRS footprint area is highly conservative. That is, the actual extent of the impact associated
with the rehandlingof waste roclwill be smaller the PGutline. Therefore, the 100 m buffer has not been applied and instead,
the PC outlingepresents arestimate of the totabreaof impactinclusive ofa buffer zone

6
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61130#BEE09 taking any action.
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2.2 PURPOSENDOBJECTIVESF THE HERPETOFAWSSESSMENT

The purpose othe assessmentvasto document and describe the herpetofauna commurstyd
herpetofaunahabitatspresent within theMP4 Project areato understand the potential effects of the
proposed activities on protected native lizards.

More specifically, theobjectives of theassessmenincluded:

1) Describinghe presence and relative abundance of native lizards withirziog
2) ldentifyingand quantifyingareas of suitable native lizard habiiatthe ZO| and

3) Assessing the herpetological valuees potential adverse effects on those values within the
ZOlin the context oflegislation Resource Management Act 199%ildlife Act 1953), plicies
(National Policy Statement for Indigenous Biodiversity; Otago Regional Policy Statement), and
plans (Waitaki District Plan)

2.3 STATUTORWONTEXT

This section summarises the legislation, policy, plans and strategies relevant to the protection,
conservation and enhancement of the herpetofauna community and herpetofauna habitats associated
with the project area. The ecological values described inrépert allow significant ecological issues
and adverse effects to be identified as they relate to the RMA. The identification of significant values
are consistent with standards and objectives of the following legislative, policy statement and regional
plan documents.

2.3.1 Legislation
2.3.1.1 Resource Management Act 193 RMA)

The purpose of the RMA is to achieve sustainable management. Important elements of this are the
maintenance of indigenous biodiversity and protection of significant indigenous vegetation and
habitats. The RMA requires that any adverse effects of developbavoided in the first instance,

and where avoidance is not reasonably practicable, impacts should be miniméseddied, or
mitigated. These elements are given effect in Sections 5, 6 and 7, and Schedule 4 sets out the
requirements for effects assesemis.

2.3.1.2  Wildlife Act 1953

The Wildlife Act (1953) provides statutory protection for all native wildlife, excluding those species
listed in Schedulesch. All native reptiles and amphibians are protected under the Act.

2.3.2 National Policy Statement for Indigenous Biodiversity (2023)

¢KS blriAazylf t2tAad0e {GFGSYSylG F2NJ LYRAIASyYy2dza
implementation requirements to manage natural and physical resources to maintain indigenous
biodiversity (i.e., the maintenance and at least no overalluction in biodiversity and where

8
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necessary, restoration and enhancement of ecosystems and habitats) under the RMA. It outlines a
system for the management of biodiversity outside of public conservation fgendix | of the NPSIB

sets out the criteria for identifying significant indigenous vegetation or significant habitats of
indigenous faunato determine whether ararea qualifies as adhificant NaturalArea

2.3.3 Regional Policies, Plans and Acts
CKAA LINP2SO0G Aa arlddd SR sAGKAY

0KS 2dZNAARAOGAZ2YLFf o02dzy RENASa 27F
Yn az2lyl 11S8KIFISk !'fSEFYRNI hT¥FAOS

GKS 2FAGHL{A 5A4d
KS hil32 wS3rz

2.3.3.1 Partially OperativeOtago Regional Policy Statem&R019)

The Partially Operative Otago Regional Policy StatendBQQRRS provides a policy

framework that aims to achieve long term environmental sustainability by integrating the
LINPGSOGA2Y S NBadG2NI GA2Y>S SyKFEyOSYSydsz | yR dza
The POORPS gives effect to the statutory requirementswtah theRMA as well as other

statutes, national direction instruments and iwi authority planning documents. Regional and

district plans must give effect to the POORPS.

Under the POORPS, the following objectives and policies apply to the MP4 Project:

Objectives
1 3.1 The values (including intrinsic values) of ecosystems and natural resources are recognised
and maintained, or enhanced where degraded;
1 3.2 Otago's significant arfdghly valuechatural resources are identified, and protected or
enhanced where degraded
f ndu hal 32Qa O2YYdzyAlASa | NB LINBLI NSR F2N I yR

Policies

3.1.9 Ecosystems and indigenous biodiversity
3.1.13Evironmental enhancement

3.2.1 ldentifying significant indigenous vegetation and hahitats
3.2.2 Managing significant indigenous vegetation and habitatd
4.2.2 Climate change.

= =4 —a —Aa -2

Criteria for the identification of areas of significant indigenous vegetation and habitat of
indigenous fauna are provided in Schedule 4 of the POORPS.

2.3.3.2 Proposed Otagdregional Policy Statement (2021)

The Proposed Otago Regional Policy Staten@®RPS is a new RPS that will implement

the National Planning Standards and respond to a range of new national direction introduced
in 2020, including the National Policy Statement for Freshwater Management. letitities
direction for future management of Otago's natural and physical resources.

61130#BEEO01_Macraes MP4 Herpetofauna survey_21032024.docx
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Under the PORPS, the following objectives and polweesd apply to the MP4 Project:

Objectives

ECQO1¢ Indigenousbiodiversityy h il 32 Q& AYRAISy2dza 0A2RADGSNEA
any decline in quality, quantity and diversity is halted;

ECE2¢cwSaG2NAYy 3T 2N SyKFEyOAy3aY | ySi AyONBIFasS Ay
indigenous biodiversity results from restoration or enhancement; and

EC®03 ¢ Kaitiakiakaand stewardshipMana whenuas N3 NB O23y A &aSR & {1 FAG?
AYRAIASY2dza 0A2RAGSNBAGES YR hil32Qa O02YYdzyAil

Policies

ECOP1¢ Kaitiakitakaw S O2 3y A aS GKS NRtS 2F YnA ¢l Kdz & |
biodiversity

ECG@P2¢ Identifyingsignificant natural areasind taoka

ECG@P3¢ Protectingsignificantnatural areasand taoka,

ECG@P4¢ Provision for new activitie a | A y ( I iAdigenbug bicaiZeidgy following

the sequential steps in the effects management hierarchy set out igE€O

ECOP6¢ Maintaining indigenoubiodiversity al Ay G Ay h (biodversdtg A Y RA ISy
(excluding the coastal environment and areas managed unde¢Eg}®y applying the
followingbiodiversityeffects management hierarchy in decisioraking on applications for

resource conserand notices of requiremengnd

ECOP8cErhancement¢ KS SEGSy Gz 200dzLd yOé FyR O2yRAGA2)
biodiversityis increased

As well as

APPZ; Significance criteria for indigenobgdiversity

APPZ; Criteria forbiodiversityoffsetting, and
APP4; Criteria forbiodiversitycompensation.

Waitaki District Pla2010)

The Waitaki District PlaidVDF) sets out the objectives, policies, and rules governing the
use of land within the distridb achieve integrated and sustainable management of the
R A a (rbsbutcds@acchieve the purpose of the RMA.

Specifically relevant to the MP4 Project, algectives angolicies pertaining to the

extraction of minerals in a way that avoidemediesor mitigates adverse effects on the
environment (Objective 6, Policies 6) and the maintenance of biological diversity, nature
conservation values, and ecosystem functioning within the disfiolicy 16.9.3 lists criteria

to identify areas with significant indigenous vegetation or significant habitats of indigenous
fauna.

Furthermorethe WDPncludes: Y I LILJISR | NBIF Sy dAdt SR at NRBLI2aSH
AY 2FAGFTA 5Aa&i0NR O {amnexurs ihEtHe RWDP)The BePpéd abedlds H n i n €
comprised of sixdiscrete non-overlapping ares thatencircleimportant habitat for

Wh | (i ABhdahgerédBrand and Otago skink$ownsencdet al., 2008; Hitchmougket al.,
10
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2021). Riles relating to tle SkinkMlanagement Areare found in Chapter 4 Rural Zones of
the operative Waitaki District Plaand include prohibition of earthworks, indigenous
vegetation clearancegnd exotic tree planting in the area.

TheSkink Management Araaverlays areas of OceanaGold landholdings; howevedpis
not extend into the MR8 ZOI Thus, it has no relevance to the current assessment other than
acknowledging its presence and purpose.

2.3.3.4 Draft Waitaki District Plan (2022)

The DraftWaitaki District PlagDWDP)epresents a review of the existing WDP 2010 in line with the
RMA which requires that all Councils review their District Plan every 10 years. Once operative, the
new plan willreplace theWDP2010.Under the DWDP, the following objectives and policies would
apply to the MP4 Project:

Objectives

1 ECQEO1 ¢ Halt the decline of indigenous biological diversity

1 ECE2 ¢ ldentify and protect Significant Natural Areasd

1 ECQEO3 ¢ Restore or enhance Significant Natural Areas

Policies

1 ECGP1c¢ Evaluation of Significant Natural Areas;

1 ECGP2¢ Protection of Significant Natural Areas;

1 ECOP3¢ Appropriate activities within Significant Natural Areas;

1 ECOGP4¢ Inappropriate activities within or near to Significant Natural Areas;

1 ECGP5¢ Managing indigenous vegetation outside Significant Natural

i ECGP6 ¢ Supporting the maintenance, restoratiprand enhancement of indigenous
biodiversity;

1 ECGP7¢ National priorities for protection;

1 ECGEP8c¢ Impacts of climate change on resilience of ecosystems;

1 ECGP9 ¢ Hutia te Reo: Recognise the role of mana whenua as kaitiaki of indigenous
biodiversity within their rohe, providing for mana whenua involvement in the management of
indigenous biodiversity and ensuring that Hutia te Rito is recognised and prdeided

As well as
1 APP3¢ Criteria for evaluating the significance of indigenous vegetation and habitats of

indigenous fauna

11
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3 19wt 9c¢h{! WhoD |

3.1 SURVEY METHODS

3.1.1 Literature review/ desktopassessment

To investigate the diversity and distribution of herpetofawmighin ZOland surroundindandscapea
desktopassessment involving a review of all available herpetofauna records held in governmental
organisation, citizen science, and private databases was undertaken. Databases reviewed included the
Department of Conservation dDOE) Bioweb Herpetofauna database, iNaturalistNZ
(https://inaturalist.nz/)3, and records either held by the author or extracted from unpublished
technical report§Ecogecko, 2018Bovill,2018;LizardExpertN2021).

3.1.2 Systematic searches

Systematic searches, also knownvésual encountersearcles 6 & + 9 (JVhAitaker, 1994; Lettink&
Hare, 2016)were undertakerby D. van Winkeduringtwo site visitsin April 2022 (24 April and 18§
20 Apri). Systematic searches were used to collect informationlieard presence and relative
abundanceusing catckper-unit-effort indices (e.qg., lizards/ person search hour).

Searchingnvolved systematically moving througie PG andvisualy and’ or hand searcing habitats
for lizards.Specifically, the following methods were used.

1) Rockscanning
Tors and rock piles were sought anthe landscapand astandardised roclscanning method
was used to search for skin{@atterson, 1992Frst, the observer food stationary 10 m away
from the rock surfacend used binocularsto scanthe rock featurefrom left to right, top to
bottom. If no skink was seen, the observer then mofigd metresforward and scanned once
more with binoculars. If still no skink was seen, the observer then moved right up to the rock
and thoroughlysearchedeach surface andcrevice sometimes with the aid of a torctn
addition to rock tors, areas supporting complex native shrubland were also searched using this
technique, primarilto detectarborealjewelled geckogNaultinus gemmeys

2) Habitat searches
Habitat searches entailed physically searching features in the land¢eaperocks, woody
debris, rock slabs) but lifting or moving them aside to reveal inactive refuging lizards. All habitat
features were carefully liftetb not harm occupants and all features were replaced in the same
position in which they were found.

3) Opportunistic visuakencounters

% iNaturalist is a website that serves the purpose of sharing information about identification, distribution, and
biodiversity of all organisms, and is used worldwide by a variety of individuals from amateurs to specialists.
iNaturalist provides useful infaration into the distribution of species in New Zealand and provides insight into

the species observed in the Macraes ED. Records were scrutinised by Bioresearches ecologists, and only used to
inform the assessment when certainty could be given regardiegidientification (i.e., identified by a known

New Zealand expert).
12
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Visual searches were undertaken while walking through the landscape and all opportunistic
encountersof disturbed fleeing, and sa-baskindizards werenoted.

Search routes were recorded continuously on a haattl GPS (GARMN GPSMAP® 64sx)lldizéal
observationgvere alsaecorded on &PSlizard sign (i.e., scasloughed skinwasnoted where found.

Searches were carried out during the daytime, typically between 0900 hrs and 1800obtsrnal
searching wasot undertaken because overnight temperatures during the survey periods were
considered too low>KLO C)for reliablegecko activity

All systematic search data were standardised to a catch per unit effoRWE) metric, by correcting
for person search effortNo attempt was made to estimate the lizard population size in Bs
because the observational data collected during the surveyraiasively coarse and because of the
high uncertaintyaround detection probabilities and habitat occupancy of local lizaxd

Sixof the PC{CN BANGWRSM9 Pit,IM10 Pit,Frasers BF, and GP BEYe not visited norsearched

for herpetofaunaduring thesurvey. The reason being that ost of the land within thes®Csonsisted

of operational mine workingtghat do not provide suitable habitat for lizardand because survey time
constraints meant that the highest quality habitats (e.g., tussock, rock tors) needed to be prioritised
over lower quality habitats (e.g., exotic pastur€he herpetofauna values in reian to the unvisited

areas weradetermined viaa desktop exercise, involving a review of hagifinition aerial imagerand
groundbased photograph$o quantify habitat valuesln addition, hformation on lizard presence/
relative abundance obtained from visited areas of th#4 Projectwere used to inform likely
herpetofauna presence and community compositiorunvisied PCqi.e.,lizard presencén unvisited

PCs wasot ignorednor discarded.

3.1.3 Habitat mapping andsuitability assessment

During the site visitdyroad habitat types were identifieith the footprint and 100 m buffer zonareas
andthe arealextents 6 K S O (i I N& #hase wier $ubséquentlymapped For PCs that were not
visited by the Project herpetologist, recent (204#8yh resolutionaerial drone photographsand
groundbased photographwiere viewed and used to map broad habitat types.

The quality of each habitat typer native lizardsvas determined through a qualitative process that
considered observations of lizards in specific habitats, habitat age and complexity, habitat availability
relative to the surrounding landscape, and habitat irreplaceability. Habitats were ranked in anafer f
highest to lowest quality for native lizards.

In addition,quantitative assessmerstof rock tor habitat and lizard occupancy of tors within eath
the visitedPGwere carried outThis was achieved by counting the total number of discrete rock tors/
rock tor complexes within eadPCbased on groundruthing and/ or highdefinition aeriaimagery and
assigning each visited rock tor a binary score to describe lizard occupancy.

41M9 Pit IM10 Pit and NGWR®ere subsequentlyisited byl KA | n / 8taffanderlyi 20943and habitat descriptions
and groundbased photographs shared with the author, to assist with the current lizard assessment.
13
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Assigned binarlizard occupancgcores included:
a) a! y200dzLIASRé I' aO0O2NBR ané AT ,of f A
b) ahOOdzLJA SRé I' &a02NBR amé AT | f I N

T~
o -
¢ Z
c- EU(
o-
N Qx
Z <
o
> N
—)  —

2
AT

The proportion of rock tors visited within eadPCarea was estimated and the proportion of
GhOOdzLIA SR¢ @SNEdza da! y200dzLIASRé (2NA O2YLI NBRO®

Based on highiefinition aerial photographs,mrock tors were identified ithe CN BFNGWRSM9
Pit, IM10 Pit,Frasers BF;B RRand GP BBCs Therefore, lizard occupancy for tors in these REs
irrelevant

A similar approach was taken with respect to rock pile availability and lizard occupdmesver, it
was too difficult to quantify the total number of rock piles within ed@@either through ground
truthing orvisualisingaerial imagerydue tothe high abundancer rock piles Instead, the number of
visited rock piles was recorded and theportion ofthoseoccupied by a lizafd) noted. ForPCaot
visited by Project herpetologistock pile availability and lizard occupancy was not asseqsee
section3344 [ AYAGLFGA2Y&aéd oo

3.1.4 Implementing (project) herpetologist

This survey was implemented Bn experiencedand Department of Conservatieauthorised
herpetologist Dylan van Winkelinder WAA (37604AU).

3.2 SURVEY RESULTS

3.2.1 Desktop assessment

| SNILISG2F Il dzyl ONBLIWGAESa FYR | YLKAOAIYyao O2YLINAaAS
fauna. Lizards, including skinks ayetkos, are represented by oversl@ndemic taxa(van Winkekt

al., 2018; Hitchmoughet al., 2021, Purdie, 2022 and of these, more than 89% are assigned
O2yaSNDFGA2Y GKNBIFG aidlddzaSa 2F We RNB20AISAISRQ 2 NJ
native herpetofauna are legally protected under the Wildlife Act 1@5®l subsequent amendments)
andsignificant habitatsof indigenous fauna (including lizardsg protected undeSection 6(cpf the

Resource ManagementcA1991 Resource Management Act protections are covered by significance

criteria in relevant regional and district plad$heseprotectionmeasures do not extend tatroduced
herpetofauna(e.g., introduced Australian frogs)

The Otago Regians renowned for its high lizard diversity and abundant lizard populations due in part
to the nature of the schist rock, which tends to form horizontal crevices and large flat palicake
stacks of rock slabs that provide habitat and refuge for lizardsrdgion currenthsupports 3 native

5¢KS GSNY adlEFéE A& dzaSR AyadSIR 2F aalLSOASaé¢ 0S50l dzasS Yl ye

area, have not been formally described to species level.

6¢KS GSNY WAAIAYAFAOIYOHQ Aad y2i RSTAYSR o0& GKS wa! odzi F2NJ

interpreted as habitat that provides all the necessary needs for persistence of lizard populations in an environmermtdj.e., f

sheter, areasF 2 NJ NBLINR RdzOG A2y 0d LG Aad 6SAIKGISR Y2NB KSI @gAate (261 NR
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lizard taxa andwo introduced frogsa I ON} S& 902 f 2 3A Ol J, whichchverNda®a 6 dal C
of 1.14M ha, supportsa much lowerherpetofaunadiversity, represented bysever lizard taxaand
oneintroduced and naturalised frog species (Tahi®. Macraes ED is the stro#igld for populations

of threatened grand@ligosoma grandeand Otago skink€, otagensg

A review of historicabterpetofaunarecordsfrom the landscapsurroundingOceanaGold landholdings
(within a radius of 20 kmrevealed records fogightnative lizardaxa® and oneintroducedfrog pecies
(Table3.2). Observations of akkighttaxa have been reported within the last 2 yearsWorthy of note

is that theland on which thddOC Grand and Otago Skink (GARSYveryProgramme is locatedell

within the 20 km radius zone and as a result some of the lizard records (e.g., Otago green skink) are
from within the mammalian predator exclusion fences established to assist in the recovery of
threatened lizards.

Of theeightlizard taxadrom the wider landscape, two are listed #ationally Endangerepfive as\At
Risk¢ Decliningand one as\Not Threatene@under the New Zealand Threat Classification System
(Townsenckt al.,2008; Hitchmougtlet al., 2021)(Table3.2).

A considerable amount of work focussed on herpetofauna has been undertaken at Macraes Mine over
the last four decades. This has included numerous suraagls in some casesalvagerelocations,
associated with resource consent applications for mine expansion. The most recent work was
undertaken between 2018 and 20 and involved surveys and a salvagéocation programme for

lizard populations affected by the Deepdell North Il Project. Four lizard taxa, including korero gecko,
a O/ I yy Qtussackskirk/ 4ngl herbfield skinkvere impacted by the Deepdell North 1lI project
(Thorsen, 2019)A total of 1268 Izards werecaptured andrelocated into protected habitats
elsewhere on OceanaGold landholdiffgzardExpertN2021)

h¥ y20S A& GKS L} GSy i AEBndange®iS & Siyl O SNGRAgE{QliigsnS Wl § A 2
otagensg and grand skinkO. grand¢> | Y R I 5 SNGEHSA yUAl yid (aptagalheed sk = (K S
(Oligosomaaff.chloronotond 9 I & 1 SNJ/ h (I 3 2 fetaly2007]) Rnese spacles ddeNkoivid S &

to occur in the surrounding landscaf@OC Herpetofauna databadecogeckp2015)but allarerare,

probably because they are large and more heavily impacted by exotic mammalian pre@amrsost

recent committed attempt to locate Otago green skink on Oeézoid landholdings at Macraes was
unsuccessfulEcogeckp2015). However, recent (202) observations of this taxon in theeepdell

Station Ecology CovenafM. Tocher, pers. comm. 31/01/202#dicate this taxon may persist at low

densities elsewhere on thiandholdings. Wo individualOtago skinks were recorded duritlge 2015

Otago green skinkurvey and these records are notable as theere made within2.3 km of the

Golden Ba2 Pit and Golden Bar WRS project componar@asin the adjacent stream catchment to

the west Ecogeckp 2015) Furthermore, the remains of grand skinks were reported from
deconstructed rock tors in the Deepdell North 11l Project area in 202&ardExpertN2021) and two

individual grand skinks were observed in the prepd Redbank Ecological Covenant on OceanaGold

" Thereare few record®f jewelled geckosNaultinus gemmeysn the wider surrounding landscape, most of which occur to
GKS y2NIKSFad Ay GKS 21 ALyl | MaNfinisspvésaep@tatikot the sodhiera éxiedit &G @ hy S
the Macraes Eapproximately 40 km southwest of the OceanaGold Macraes operatiat8Q See further discussioron
Naultinus gemmeus the main textbelow.
8The 20 km radius extends outside of the Macraes ED to the north and captures rechrdeaimeusence the eight lizard
taxa, compared to seven recorded within the Macraes ED.
15
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landholdings, approximately 6.5 km west obl@Gen Bar WRS and 4.5 km southwest of IM9, Rit

December 2023[(® { KSNB22R3>X ! KA n [/ 2Y & tabsérdcyrdimdicadShsbti & 2 0 &
remnant populations of rarethreatenedspecies(grand and Otago skink) occur the surrounding

landscape and potentially within thebuffer zones of somé&P4 PCs (e.g., Golden Bar WR8)ere

suitably complex rock tor habitat occurs

Thetussockskink (Oligosomachionochloescenss a member of thé®ligosoma polychromapecies
complex. Ligginet al. (2008) distinguished five deep genetic clagéd f RS mMQ G KNRdAK
which have subsequently been treated as distinct species (van Watlal, 2018; Hitchmoughkt al.,

2021). The southern grass skiiidade 5yepresents the southern lineage of this species complex with
populations distributed from central and southern Canterbury (including around Christchurch and on
Banks Peninsula), Otago and Southland, and across the Foveaux Strait to StewafRamiMore
recently,O. aff. polychromaClade 5 has beerpht into two separate entities, including tussock skink
Oligosoma chionochloescef@&well, 2023) (recognisngthe southern population or lineage @. aff.
polychromaClade %, while the remairing populations (those north of the Ida Range) are retained
under entity O. aff. polychromaClade 5The tussoclskink is a widely distributespecieghat occurs

at high population densities in suitable habitats across its range. In the Macraes E&xdhiss most
frequently associated with dense vegetation and areas of damper ground (e.g., seeps, depressions,
gullies) but it is also found in association with rocky habitats.

The herbfield skink Qligosomamurihikd) is a recently recognised member of the cryptic skidk (
inconspicuup species complex (Jewell, 2019; Hitchmoaghl,, 2021; Jewell, 2022pand n 2022,it

was elevatedto full species(Jewell, 2022b)Herbfield skink is wideldistributed acrossthe south
eastern areas of the South Island, from Macraes southwards and eastwards to Tiwai Peninsula in
Southland.Herbfieldskinks are in decline across their entire range goabulations seenespecially
vulnerable to habitat modification such as land conversion for agriculture, draining of wetlands, and
possibly weed incursion (Jewell, 2022b).

The jewelled geckd\aultinus gemmeyds an uncommon and sparsely distributed species in dryland
ecosystems of Central and Eastern Otago. Indéadell & McQueen (2007) repedthat the jewelled

gecko may be close to extinction in dry parts of Otago due to habitat removal and modification by
postsettlement fire and pastoralisntWhilerecent(201%2019) record®f jewelled geckoare known

within 20 kms of thédceanaGold Macraes landhaids, these records aallfrom Waianakarua Scenic
Reservewhich g located approximately 20 km northeast of MP4 Project areath of Shag Rivén

the Waianakarudcological DistricOne historical record of Haultinussp. (presumabli. gemmeuys

from 1980exists atthe southern extent of the Macraes ED (approximately 40 km southwest of
OceanaGold Macradandholdingé ® ¢ KA & NBO2NR Aa fl106SftfSR Fa dac
database® ¢ KS NBFazy F2N) 0KS WadzalLlSO0iQ RSaAiAaylaAz2y
existing photographs of the individual to ¥grNaultinusand/ or due toa lack ofother verified
Naultinusrecordsfrom the Macraes EDNone of the historical surveys or salvages undertaken on
OceanaGold landholdings to date have detected the presence of jewelled gaokowhile i is
considered highly unlikely thahis speciesoccuss in the MP4 Project areds absence cannot be
dismissed completely. Jewelled geckos are highly cryptic and do persist in small pockets of habitat in
dryland Otago.Site characteristics that are considered to have contributed to the persistence of
jewelled geckos in Central Otago include refugia from historic fires (boulder fields and, bluffs)

16

61130#BEEO01_Macraes MP4 Herpetofauna survey_21032024.docx



Bioresearches *i»

A Babbage Company

persistence of diversand woody vegetation dense and/or tall vegetation and rocksand warm
basking sites and refugia from extreme cold during wiiidewell & McQueen, 200.73ome of these
habitat characteristics are found in the MP4 Project area.

Table3.2. Herpetofauna of theMacraes Ecological Districtorresponding NZ threat status (Hitchmoughal.,
2021) andstatus V = recorded; x= not recorded)within 20 km of MP4 Project areaand the Macraes ED

Date of Recorded Reported

L NZ threat . .
Common name Scientific name status* most recent in Macraes within 20
record ED km
. . Nationally
Otago skink Oligosoma otagense 2016 \% \Y
g ! 9 9 Endangered
. . Nationall
Grand skink Oligosoma grande y 20237 Vv \%
Endangered
Woodworthiad h (i | SBighkand . .
Korero gecko N At Risk; Declining 2023 Y, Vv
ft I NBSE
. Jewelledgecko Naultinus gemmeus At Riskg Declining 2019 ZA \%
=
I
< Tussoclskink Oligosomachionochloescens At Riskg Declining 2024 \% \Y
Herbfield skink Oligosomamurihiku At Risk; Declining 2019 Y, Vv
. Oligosomaaff. chloronoton . .
kink a a2 5 AtR Decl 202
Otago green skin 481 aGSNY hil32¢ t Riskg Declining 02% \% \
all lyyQa Oligosoma maccanni Not Threatened 2024 \% \%
(&S]
= Introduced &
2 Whistling tree frog  Litoria ewingii nro U(.:e 2023 Vv V
& Naturalised

Aln December 2023wo grand skinks (a juvenile and an adult) were observed on rock tors in the proposed Redbank Ecological Covenant on
hOSIEYyID2fR f1yRK2f RAY3I&AZ FLIINRBEAYLFGSt& cop 1Y 6Sad 2 7Fpebobs2 w{ I yR
01/12/2023).

B Single record from Waianakarua Scenic Reserve, located north of Shag River and approximately 17.5 km northeast of MirdaProject

€In January 2023, a tracking tunnel print believed to be from an Otago green skink was recorded in the base of a vapieglirSEemn

Ecology Covenant, approximately 5.6 km due west of the Coronation 6 Pit PC (M. Tocher, unpub. data). This réaterdlates2024)

verified by the observation of a live Otago green skink close to the location of the tracking tunnel that recorded t(M.pFiocher, pers.

comm. 31/01/2024).

3.2.2 Systematic searches

Seventytwo individual lizards comprisingteetaxaé a O/ I y y @ssociEKink, ¥nl Borero gecko)
were detected during the survefFigure3.1). In addition,four individualwhistling tree frog were
detected(Figure3.1). Mapped herpetofauna records for eaétCare shown in Appendilk

Differencesin species diversitytotal number of individuals and species compositiang relative
abundanceof lizardsacrossthe PCswas observedFigures 3.2 and 3.3). Golden Bar WRS had the
highestdiversity (three taxa), number of lizarfs = 4), andrelative lizardabundanceg11.9 lizards/
person hourincl. all three taxa). Only one specie§ a O/ | Yy Qas re@otdidyin]the Golden Bar
Pit, thoughit was found in relatively high abundancefferences in diversity and relative abundance
across thePCgs probably a function diabitat availability i.e., ahigher diversity of habitat typesnd
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abundance of refuges (e.g., rock piles, pine tree lagsjelates to a higher lizard diversity and
abundance.

Three whistling tree frogqLitoria ewingi) were recordedin pond, riparian vegetation, and rogile
habitatsat Golden B& Pit andGolden Bar WRShis species is likely to be common in the landscape
and because it is an introduced species and not protecteds nhot considered further in this
assessmentNone of the other species known to occur in the surrounding landscape (grand skink,
Otago skink, herbfield skink, and jewelled gecko) were detected during the survey despite targeted
searching for then (e.g., rock tor scanning for Otago and Grand skinks, searches of damper grassland
habitat for Otago green skink, searches of woody herbs for herbfield skink, and shrubland scanning for
jewelled gecko). Notwithstanding the dedicated attempt to find thegpecies, search effort was
relatively low for the extent of available habitat and thus, their absence iZ@leannot be confirmed

with any level otonfidence.

A comprehensive lizard baseline (prepact) monitoring programme scheduledédommence in April
2024 will collect additional information on the lizard species diversity and population abundances
within some of the MP4 impact and buffer areas. This information will improve the understanding of
lizard populations potentially affectedy the MP4 project. The baseline monitoring programme is
described in detail in the MP4 Stage 3 Lizard Management Plan (Bioresearches, 2024b).

3 ST BN E . |
L r N/ R oy s 2N
Figure 3.1. Examples of herpetofauna recorded during the survey; upper left: korero geakmper right:
tussockskink;f 2 6 SNJ £ STFlidY aO/ I ywhitlingttedflog’ 1 T f 26 SNJ NA IK{G Y
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CO6 Pit IR
CN BF
NGWRS
GB2 Pit I
GB WRS I e ——
IM9 Pit
IM10 Pit
Frasers BF/WRS
GB RR
GP BB

0 5 10 15 20 25 30 35 40 45 50

m Korero gecko ™ Southern grass skink m McCann's skink
Figure3.2. Speciediversity within the MP4Project areaas recorded during the survey, showing the species
composition for each of the Project Componerg. Coronation North Backfill, IM9 PitJM10 Pit, Frasers

BackfillWRS Golden Bar Road realignment, and Golden Point BackfilkBasswere not surveyedsee Section
3.3.2 Systematic searched)enceno valuesare presented

14

6 ‘
O I

CO6 Pt CNBF NGWRS GB2Pit GBWRS IM9Pit IM10Pit Frasers GBRR GP BB
BF/WRS

CPUE (# lizards/ person hr)
= =
B (o] o N

N

Figure3.3. Lizardrelative abundancerecorded within the PCs Coronation North Backfill, IM9 PitiM10 Pit,
Frasers BackfilWRS Golden Bar Road realignment, and Golden Pdiaickfill Butress were not surveyegsee
Section3.3.2 Systematic searches), hence no valaes presented.
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3.2.3 Habitat suitability
3.2.3.1 Habitat types

Tenbroad potential habitat types were identified within th&€O| including rock tors/ tor complexes,
shrubland,tussockland riparian vegetation, exotic grassland (including rank and grazed pasture),
ephemeral wetlandsexotic treeland (e.g., pine plantation, shelterbeltglled pine mine workingy

and open water (pondsjFigure3.4). The aerial extent of thesehabitats varied markedlyMine
workings covered the largest land area, and exotic grasslandumsdcklandcomprised the largest
vegetation categories.dek tors and open water (pondsdpresentedthe smallestreal extents (Table
3.3). The mapped habitat types for ea&Care shown imAppendixl.

Native lizards were recordeith six (60%) of the 10 habitat types(Table3.4) and two habitat types
(mine workings and open water) were not considered to provide any habitat for native liawds.
lizards were recorded in ephemeral wetlandd exotic treelandhabitats although, search effort in
these habitats was minimab none due to time constraints and prioritisation of higher quality
habitats The potential occurrence of lizardspecificallya O/ | yiyssbék and possibly herbfield
skinks)in ephemeral wetland and exotic treeland habitats is lik&€lye dense vegetation cover growing
around the fringes oéphemeral wetlandsoud offer suitable habitat for skinkand even the interiors
of wetlands during dry weather could provide habitat. Indeed, ephemeral wetland areas may even be
attractive to lizard species that prefer damper soils (digssockand herbfield skink)The edges of
exotic treelandand areas of felled pine werlittered with woody debrigthat provide ample lizard
refugesites.

9Mineworkingsare defined as areas of land where visibly recent or currently active mine activities were occurring.
20
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Figue 3.4. A selectlon ofphotographs ofshowmgAthe potentlal habltat types |dent|f|ed within the ZOl A: rock tors; B
shrubland; C tussockland D: riparian vegetation;E exotic grasslandf ephemeral wetland;G: felled pine;

treeland; I: mine workings; andl open water.
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Table3.3. Areal(ha) and proportional(%)extents of eachpotential habitat type acrosghe ZOl(note: habitat
extents of PGdo not overlap). Lizard habitat valugank: 1 = highest quality]l0 = lowest quality.

Habitat rank Habitat type INCEN(EY) Proportion (%) ofZOlarea
1 Rock tors/ tor complexes 0.06 0.03
2 Shrubland 0.5 0.2
3 Tussockland 68.7 30.0
4 Riparian vegetation 13 0.6
5 Exotic grassland 92.2 40.3
6 Ephemeral wetland 0.9 04
7 Exotic treeland (incl. pine) 11 05
8 Felledpine 4.8 21
9 Mine workings 59.7 26.1
10 Open water (ponds) 0.2 0.10

Total 229 100

Table3.4. Broad habitat types identified in th&Oland the recorded presenc@/) of lizard taxa.Actual siitable
lizard habitat shown as green shading. Lizavdlue rank: 1 = highest qualityl0 = lowest quality.Crossed out
cells = not assessédot relevant.

Habitat rank

Habitat type

Taxa recorded

all lyy Q% Tussoclkskink Korero gecko

1 Rock tors/ tor complexes \% \%
2 Shrubland \Y, \Y
3 Tussockland Vv Y
4 Riparian vegetation Vv Vv
5 Exoticgrassland \%

6 Ephemeral wetland

7 Exotic treeland (incl. pine)

8 Felled pine \%

9 Mine workings

10 Open water (ponds)
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3.2.3.2 Rock tos

Eightythree rock torswere identified wthin the ZOlbased on groundruth assessments and high
definition aerial photographyThe number of identified rock tors is likely to be an underestimate of
the total availablesince not all areas were groustcithed during the survey and smaller tors may not
have beerdiscernible even usingigh-definition aerial imagery.

Of the 83 identified rock torstwelve (14.3%) were located inside the footprint are@ise., directly
impacted by the developmentJorty-four (53%)tors were physically inspected for lizard occupancy
and 12 of theseoccurredinside the footprints Across all inspected rock tors, lizardcapancywas
typically highrangngfrom 0.93° (in the buffer areasjo 1 (in the footprint areasjTable3.5). That is,
almost all rock torshat were inspectedn the footprint and buffer areagere occupied by lizards.

Three species of lizardsa O/ | y y fassocksKink, ¥irid Korero geckaere observedn rocktors,
iK2dz3K alO/ lyyQa aiiAyl FYyR 1 2NBNR 3IS012 6SNB

Table 3.5. The number of ock tors identified and visited withinthe PCs andZO| and associatedlizard
occupancy rates¢-d=none visited/ recorded

No.tors Proportion

ProjectComponent (PC) identified in PC | (%) of tors in No. tors visited Tor occumncy
Z0l PCuvisited

Footprint Buffer Footprint Buffer
Coronation 6 Pit 2 100 1 1 1 1
Coronation North Backfill - - = - - -
NGWRS - - - - - -
Golden Baz Pit 18 61
Golden Bar WRS 67 46
IM9 Pit - - - - - -
IM10 Pit - - - - - -
Frasers Backfill - - = - - -

Golden Bar Road
realignment (indicative)
Golden Point Backfill
Buttress

Total 83 53 12 32

6 1
5 1

3.2.3.3 Rock piles

Twentyfive discrete rock piles were inspected within tRE€sOf thosepverhalf (64%) occurred inside
the footprints of the PCs Across all inspected rock piles, lizard occupamay invariablyl (i.e., all
visited rock piles were occupied by lizar{lEable3.6).

Threed LISOA Sa 2 F € AT ltussBdiskinkzadil kbrefo/g@cko) ietelolysdned using rock
piless (K2 dzaK a Qdsbyynd @iehd gpécisimost frequently encounteredder rocks.

10 An occupancy value of 0.93 means that lizards were recorded at 93% of the tors that were visited.
23

61130#BEEO01_Macraes MP4 Herpetofauna survey_21032024.docx




Table3.6. The number of rock piles visited withithe PCs andZOland lizard occupancy ratesrd T

visited/ recorded.

ProjectCamponent

(PC)

Totalrock
piles visited

in PC

Footprint

No. rock piles visited
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Footprint

Rack pileoccupancy

Coronation 6 Pi

1

0 1

Coronation North
Backfill

NGWRS

Golden Baz Pit

Golden Bar WRS

P~

IM9 Pit

IM10 Pit

Frasers Backfill

Golden Bar Road
realignment (indicative)

Buttress

Golden PoinBackfill

Total

25

16

3.2.3.4 Summary of lizarécologywithin the FCs.

Table3.7 provides a summary of the ecological characters associated with lizard taxa found
to be present in the 6s.

Table 3.7. Presence of native lizard taxa ind3 relative abundance, and important habitats.

Common
name

Scientific name

Woodworthia

Presence iPCs of
Z0l

Relative dundance

High in suitable habitats

Key habitats

Rock torsaandrock piled

tussockskink

chionochloescens

Golden Bar WRS

moderate elsewhere.

, p 9 Coronation 6 Pit (rock tors)Jowgmoderate accumulationsn
Korero gecko ahdal 32k . . .
P 1 Golden Bar WRS in lower valuehabitats(e.g., | tussocklandand exotic
{2dzi Kt I ¥y . .
disturbed rock piles) grassland.
Tussocklandnd exotic
grassland, particularly
. . . S . . dense vegetation and
Oligosoma 1 Coronation 6 Pit High in suitable habitats, g

where ground was damp
(e.g.,seeps depressions,
gullies). Also found

associated with rock tors

aldl I yyQi

Oligosoma
maccanni

]

Coronation 6 Pit
Golden Baz Pit
Golden Bar WRS

High

Pasturetussockland
exoticgrassland, rock
tors, rock piles
accumulationsinorganic
debris piles.
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3.2.4 Limitations

Severalimitationsto the lizard surveywre worth mentioning Thesenclude:

4

f Surveyswere undertakeh it G KS Sy R 2F GKS ISy SNautinge | OOS LI

April), when temperatures were approaching the lower threshold for lizard actbitying
the initial survey period2c4 Apri) daytime temperaturegypicallyremained above 18C(at
times reaching ~2@C) and lizards were frequently observed basking. However, daytime
temperatures during the follovup survey period (10 April) were markedly lower (<1@),
which may have influenced lizard detection rates; though, active basking lizardstillere
recorded during the surveyverall, we considered daytime temperatures to be suitable for
detecting lizardsNighttime temperatures werédypicallybelow 10 Cthroughout Aprilsurvey
and despite krero gecko$aving been recorded active on nights when air temperatures
were less than IC Chukwakeet al.,2023), it wagletermined thatany nocturnal lizard data
collected during the Apr8urveyscould beinterpretedas beingoo unreliable hence,
nocturnal surveys were not undertaken.

1 Surveymethods werdimited to systematic searchdsecause time constraints meant that
the survey had to be implemented and completed by the end of Apdithe survey needed
to cover a relatively large are@&ther standard lizard survemethods such as artificial cover
objects, Gesminnow (funnel)traps, and pitfall trapsre more time consuming because
equipment needs to be installed in the figloften requiring a period of settlinghdthen
repeatedly reinspectedlime constraints precluded the use of tlkeesther detection/
capture techniguesSystematic searchese extensively used for surveying New Zealand
lizards(Lettink & Monks, 2016; Lettink & Hare, 2016) and this technajtexed a relatively
effective and time efficient method for determining species presence and relative abundance
in the PCs.

1 Manyof the PCavere neither visited nor searched by the Project herpetolodibis waghe
result of a prioritisation process that wiggely divenbythe areal extent of the PCs, the
amount and diversity of potential lizard habitat preseamndtime constraintgluringthe April
survey periodFor example,ame PCs (e.gCN BFM9, Frasers B/WRS, GP Bere almost
entirely operational mine workingg WK I 0 A (i lwésnai adrisi8efed tid Support
lizards Thereforethese PCs werdeprioritisedover PCs with thlighest values andhere
the largest impad on lizards were anticipateBor completeness, alinvisited PCwere
investigated through aesktop assessmeimvolvinga reviewof recent (202) high-
definition aerialdrone photograpts and groundbased photographs where availabighich
allowedkey habitatfeatures to be identified and mappetlowever, it is acknowledged that
the presence of lizards could not be determined using this method.

To address many of the survey limitations, a comprehensive lizard baselinenfpret) monitoring
programme will be implemented in April 2024. The monitoring programme is designed to collect
additional information on the lizard species diversity and population numbers within some of the MP4
impact and buffer areas. This information will improve the understanding of lizard populations
potentially affected by the MP4 project. The baseline maniitg programme is described in detail in

the MP4 Stage 3 Lizard Management Plan (Bioresearches, 2024b).
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4 1{{9{{a9b¢ hC | 9wtoehaag/bet{ ! ['9{ ! b

4.1 ASSESSMENT METHODOLOGY

This section focuses on assessing prejelated effects on the herpetological values identified during
the surveyHerpetofauna values andgject-related effects (botton herpetofauna communities and
their habitats) werddentified andassessedising

1) The9 Y GANRBYY
LYLI OG ' aa
expert opinion

a. Step19 02f 23A0F f @I IBIAAIRYE FHASNE asTiduKeash s S NB
of the PCé€ased orthe NZTC8reat statusof lizards occurring in the zone infipact
0 & Y2H-ar £Ws that were not visited or surveyed for lizards, a conservative approach
was taken by predicting the likely presence of lizard species in the ZOl, based on
habitat availability and quality, and assigning the relevant ecological value score
based orthreat status.Since theEclAG (RoperLindsayet al,, 2018) do not include
criteria to determine habitat suitability values for a given spediedbitat values were
consideed only during the magnitude of effects assessmetdage(Step 2)

yi Ly&adArddzi$ 2F 1 dAGNIEAlI YR bS$s

Sy i
S a &Y S yLindsayat al.02018Dvéhich werene@ldpiBd\dased on

b. Step 2:Magnitudeof effectwas assessed accordancewith Table 8f the guidelines
and accounted for level of confidence in understanding the expected effect in terms
of spatial scaleWt 2 90dleE OGL Macraetndholdings ~13,063 haYndscap®
scale= MacraesEcological District-113,818ha; andwere relevantWb I G A 2 Y, £ Q & O
duration and timescale, relative permanence, and timing of the effect in respect of
key ecological factorddabitat suitability criteriaoutlined by Baberet al., (2021)
(Appendix Ill)were usedto assist with informing the magnitude of effects
assignments

c. Step 3:The werall level of effects was determined using a matrix approach (Table 10
in the EIANZ framework; Appendix 1) that combines the ecological values with the
magnitude of effects resulting from the activity. The matrix describes an overall level
ofeffectont &O0FfS 2F WbSIAEAIA0ESQ (12 WxSNE | Az
for within the matrix. The overall level of effects on each value was assbsfe
recommendations to avoid, remedy, or mitigate effects were applied.

2) National Policy Statemeifdr Indigenous Biodiversity 2028\P$B¢). Appendix 1 of the NPSIB
sets out criteria for assessirgjgnificant Natural Areas (i.e., areas of significant indigenous
vegetation and significarttabitats of indigenous fauna). Table 4Pthis report provides a
summary of the assessment against tHEBSIBignificancecriteria.

3) Thet  NIAFft& hLISNIGABS hil 32 wS3IA LTyitdria fort 21 A O&
identifying areas with significant indigenous vegetation or significant habitats of indigenous
fauna are set out in in Schedule 4 of the POORPS 2019. Consideration was also given to the
26
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criteria listed in the Proposed ORPS 202PFK 2¢ Significance criteria for indigenous
biodiversity, which are essentially the same as those in the POORPST2(0184.3 of this
report provides a summary of the assessment against the POORPS criteria.

4 ¢KS 21 A0 1A 5AaidNROUd6.93tPhliglesttntmMAO& aG 5d % @ MR WA NRIS
FNBF&d gAGK aA3ayAFAOIYy(dG AYRAISy2dza @S3ASGIGAZ2Y
Consideration was also given to the criteria listed in the Draft WDP ZRR3Criteria for
evaluating the significance of indigenous vegetation and habitats of indigenous)fauna
though this document has no statutory effe@able4.4 of this report provides a summary of
the assessment against the WDP criteria.

The assessment of ecological vatuas they pertain to native herpetofauna was determinky
considemgall assessmerftameworks(EIANZ guidelinedlPSIBPOORP&NndWDP) (sedable 4.}

The level of effect would then be used to guide the extent and nature of avoidance measures, and any
ecologicamanagement response required, which may include remediation, mitigation, offsetting, or
compensation. An assessment of the overall level of effaitts recommendations to avoid, remedy,

or mitigateeffectsis not covered in this report but rather aggrovided inthe separate, accompanying
Impact ManagemenPlano ! KA 1 n / 2ybhdzZf GAY IS HAH

4.2 HERPETOFAUNEEOLOGICAIALUES

Theherpetological values assessment for each of theiP@ovidedn Tabled.1.

The primary criteria for assigning herpetofauna ecologiahleto each of the PCs is the
presence and conservation threat status of lizard species occurring in the ZOI-{Rujsaty

et al.,2018). However, a variety of other ecological features of the local herpetofauna that
maybe considereds part of thevalue score assignments atescussednore broadlyin the
sectionsthat follow Table 4.1
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Table 4.1 Herpetological values assessment for each of the PCs.

Site \

1 ¢62 WlalidoneWB2 Q@ ¢ KNBI i Sy SRQ infthe impabtBnd/DibSf@riagas. LINS &

Herpetofauna values

Value score
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Coronation Stage 6 Pit 1 Qualifies as an area wistignificant indigenous vegetation or significant habitats of indigenous fauna ung High
the POORPS/ PORP and WDP.
Coronation North Backfill hyS Wb2d ¢KNBI (rfayt® Bresent ik thelimjiRct aiieh)S OA S & Low
Northern Gully WRS hyS Wb2i zerddpecidsSmaBor fresent in the impact area. Low
OneWb 2 ¢ KNBI Sy énd tothdpiedeMBnd &t leisCohé81a (i spekigs fikaly to present
in the impact and/ or buffer areas.
Golden BarStage2 Pit e mp er areas. . - . o High
Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous faung
the POORPS/ PORP and WDP.
¢tg2 WaldoneWh 8 RNBI (i SYSRQ f A inltheipadt bi/@nbSier ateitéB & Sy i
Golden Bar WRS Qualifies as an area with significant indigenous vegetation or significant habitats of indigenous faung High
the POORPS/ PORP and WDP.
InnesMills Stage9 Pit hyS Wb2i ¢ KRBl &8y Siga8l spédietnayto beiptesent in the impact and/ or buffer are High
Innes MillsStagel0 Pit hyS Wb2i ¢ KRRl &8y Sigaél spédietnayio beiptesent in the impact and/ or buffer are High
FrasersBackiil No nzitlvevllzarijsvxpecitevdto occurvln the |mpactvarezjl because no ,h'abltat |s.{avallable. o Negligible
hyS aLlSOASaz aoO/ I yy Qmbaycecurioythe périgherg af thetbikiffédated Sy S R Q
Golden Bar Road Realignment hyS Wb2i ¢KNBIGSySRQ I likdktobe/pEesettinihe impast prd/ of biflerratdar High
Golden Point Backfill Buttress hyS Wb2d ¢KNBIGSYySRQ | nato liedpsertvin tie imphaci 4ndl or foukfér aréaR High
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4.2.1 Threatenedor Wt RisK:pecies

Of the three lizard taxaonfirmedin the ZO| two (korero gecko andussockskink) arelisted & W!
Risk Declinindunder the New Zealandhreat classification system (Townserat al. 2008;
Hitchmoughet al, 2021)andon& a O/ I yy Qad &al1Ayl1= Aa ftA&GSR I a Wb2

¢KS WId wAaalQ GFEl ¢S NBI(bdtdidhé dbeturirRal ROSINApopdeatiSrnie | O NP &
were present at moderate to high relative abundance.

4.2.2 Herpetofauna communities

Threetaxaof native lizard were recorded in tt8OE  a O/ | Y yuSsackskirik,Zaydkdtero gecko.
Differences in the species diversity and relative abundance acrossribéCavere observed, with
the highest diversity and abundance of lizards recorale@olden Bar WRS = 4; relative abundance
119lizards/ person hoyrthree taxa).

All three lizardaxawere recordedin two (Coronation 6 Piand Golden BaWwR$ of the nine PCsand
onlya O/ Iy y OnésreidrdedatiGolden Baz Pit.

Syntopiét a O/ | y y @uasockskiriRs were observedn riparian vegetation at Golden Bar WRS.
{ey(i2LIA0O ald/lyyQa aiAyl FYR 12NBNR 3IS012 6SNB T2
WRS.

alO/ I yyQa & idstehcounterédsperiksSat akites,and it wastypicallyassociated with a

wide range of habitat types, including rock tors/ tor complexes, shrubl&ugkockland riparian

vegetation and eotic grasnd® a O/ I Yy Qad alAyla ©SNB LI NIAOdzZ I NI ¢
rock features (tors or rock piles) were presertis species exists at high population abundance across

the PCsandthe entirety of ts South Island range.

Tussockskinks were less commonly encountered buére moderatelyabundart in some areas
supportingdense grasses and sedges (e.g., in the riparian vegetation area of Golden BainWRS).
general,tussockskinkstypically prefer grassy habitats, either natitigssockgrasslands or unkept
exotic grasses, but they are adaptable and will occupy a variety of other habitat types such as areas
with rocky or woody cover, wetland herbfields, and shrublands. Inseigiiowland areas, this species

is often confinedto damper gullies (Jewell, 2082 Considering the complexity of the habitats
preferred bytussockskinks and thevisual searcimethods (cf. pitfall traps or @ninnow funnel traps)
employed during the survey, it is likely that the detection rates are an underestimate of the true
abundance of this species in tE©I

Korero geckavasthe least encountered lizarthxonin the ZOI The geckosvere strongly associated
with rock features such as rock tors/ rock tor complexeswell asnore isolated rock piles scattered
throughouttussocklandDespite the number of rock toearched, only a small proportiGupported

11 Syntopic individuals of different species that occur sibgside in nature, utiling the same habitds), versusSympatric
occurring together in the same geographic area (overlapping randeggsen& Fath 2008).
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korero geckos. It is unclear whether this is a genuine result or the result of inadequate detection (i.e.,
individuals were missed because of the complexity and depth of the crevices in some tors) due to
environmental variables (e.g., time of year and tergiures) or survey methods (i.e., diurnal vs.
nocturnal searches). Nonetheless, the availability of fgjghlity rock tor and rock pile habitats within
the ZOlsuggests that korero geckos may be more abundant than what was revealed during this survey.

Fiveother lizard taxaherbfield skinkOtago skink, grand skin®tagogreen skinkand jewelled gecko
are knownto occurin the surrounding landscapg.e., within 20 km radiushut were not recorded
during the survey, despite search efforts in the kinds of habitats occupied by thesdPtxalations
of all theselizardsare in decline in the Macraes E&nd it is likely that jewelled geckofisctionally,
if not locally, extinct in theMacraeseD

The herbfield skink is becoming increasingly rare across large parts of its range due in part to
degradation of habitat. Within the BtraesiD, this species is typically found in association with
tussock grassland supporting dense woody subshtubs wetter areas (e.g., seepages, flushes,
wetlands, and the grassland surrounding such ardag less reliant on stable retreats such as rocks,
and therefore, is particularly sensitive to habitat modification of grassland and low woody shrubs by
grazing, drainage, or weed incursion (Jewell, 2026t8bitats favoured by herbfield skinks were
seemingly not well represented in tt#0] however, it is possible that small, isolated areas of woody
subshrubsor see@geswere missed. The most recent record of a herbfield skink on OceanaGold
landholdings was froman area of rocks alonglorse Flat RoadDeepdell Northlll ZO| between
Coronation 6 Pit anddrind Hill InnesMills SPIN), reportedin 2018 (Bovill, 2018)hisrecord was
subsequently considered dubious, and it was reported Thorsen (2019jhat the habitat was
anomalousfor this specieand thepossibility existd that this was a misidentification of a subadult
skinkof another specieOverall, the status foherbfield skinks within the wider Project area remains
uncertain, but if this species is present populations are likely to be very small.

Otago green skinks were recorded on OceanaGold landholdings in the 1960s (Whitaker, 1986) but since
then, herpetofauna surveys carried out as part of mining consents have largely been unsuccessful in
detecting this taxon. In 2015, a dedicated attempt wasde to locate this taxon over the extent of

the landholdings. After ten days of searching, which included searches of valleys to the north and west
of the Golden B& Pit PC, no Otago green skinks were found (Ecogecko, 2015). With no sightings of
Otago gren skinks on OceanaGold landholdings for over half a century there was a growing concern
that the taxonmay be locally extinct on the landholdings. However, in January 2023, a tracking tunnel
print believed to be from an Otago green skink was recorded in the base of a valley in Deepdell Station
Ecology Covenant, approximately 5.6 km due west of the CommétPit PC (M. Tocher, unpub. data).

This record was later verified by the observation of a live Otago green skink close to the location of the
trackingtunnel that recorded the print (M. Tocher, pers. comm. 31/01/2024). Interestingly, Otago
green skink was only detected in the covenant site after approximately three years of mammalian pest
control over the siteThese recentecords provide evidence thaDtago green skink cagersist at very

low (less than detectable) abundanicethe local landscapand may potentially occurwithin the MP4

ZOl.

Otago and grand skinks arare in the surrounding landscapeost likely because they are large
bodied and heavily impacted by exotic mammalian predators. There are several relatosgtr
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records(within the last five yearsdf grand skinks from the DQOgfand and Otago skink ¢ D! h { € 0
management areas to the south GiceanaGold landholdingslore recently (in December 2023) two
grand skinks (a juvenile and an adwgre observed on rock tors in the proposed Redbank Ecological
Covenanibn OceanaGold landholdinggpproximately6.5 km west of GB WRS and 4.5 km southwest
of IM9 Pit(L. Sherwood, KA 1 n /g#efsi as., DW1P/2023)Grand skinks werknown to occur
historically in the Deegell catchment, in rock tors 1.5 km northwest of the BRWRS (Whitaker, 1996).
In addition, there are a couple ofcords of grand skinksom 1996, locate®¢7 km southwest of the
landholdinggDOC Herpetofaundatabase) and theremains of grand skinks were found in rock tors
dismantled as part of the Deepdell North Stage Il project in February 2024rdExpertN2021).
Otago skinks were recorded approximately 2.5 km south of the FraserBCHit 2003 (DOC
Herpetofauna databaseand more recently in 24, when two individuals were found i valley
system to the immediate west of Golden Bar, on OceanaGold landholdinggdckp2015).

Therelatively ecent sightings oDtago green skinlgrand skink,and Otago skinkn the landscape
surrounding the MR Project areasuggestshe possibilitythat remnant populationgnayoccurin some

areas of some PQg.g.,the large tor complexesr deep gulliesof Golden Bar WRSHowever,

considering theelatively low quality of rock tor habitais.e., smaller, less complex rock tqrigrgely
degraded gully vegetation, and no mammalian pest conimoany ofthe impact areasthere is

reasonablecertainty that they do not occur in the areasbject todirectimpacts.

4.2.3 Ecological function

New Zealand lizards, including the three species recorded in the Project area, play important roles in
the ecosystem as predators, prey, seed dispersamd pollinator{Hareet al., 2016).

Many New Zealand lizards appear to be omnivorous, feeding primarily on arthropods but also taking
fruits, flowers, nectar, and honeydew (Hagtal. 2016). Other organisms are also often consumed,
including smaller lizards (of the same or different species) and carrion of larger vertehiateds are

a key component in the diet of many predatory species, including a variety of native birds and some
invertebrates (Haret al., 2016).

a O/ | yainA@ssockskinks andWoodworthiageckosare known tosupplement their diet with fruits

(e.g., berriesyvhen available in the environment. Inadvertent dispersal of seeds by lizards after fruit
consumption has been shown to benefit native shrubs by allowing seeds to escape parent plants and
reach safe establishment sitekideed, illzards can be important seed dispersers even at reduced
densities on the mainlandnd inshrublands lacking diversity offrugivorous birds, lizards may be
especiallyimportant dispersersf seeds(Wotton et al., 2016).Geckos, includingVoodworthiataxa,

are also known to be efficient areffective pollinators of flowers (Whitaker, 1987; Smith, 20889
haveevenbeenregarded as ecologically significant pollinat(@sith 2009).
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4.2.4 Species diversity

Seven lizardaxaare known to occur in the Macraes ED amlto five (certainly threé? taxahave

been recorded on OceanaGold landholdings in the recent past.hreetaxaconfirmed fromin the

ZOl during this survegrei 62 & LISOAS&a 2 7F a1 AugspcksirkOand ofig’deéko a1 A Y ]
(korero geckd Together the diversity within th&@Olrepresents 42.9% of the total lizard diversity

within the MacraeseD.

4.2.4.1 Tussoclskink Oligosomachionochloescens

Thetussockskink is listedisW! G ¢S5 & @ f Ainddr (iaNZTCOSlitchmougtet al.,, 2021) Thelisting
Aad o0FaSR 2y ONARGSNR2Yy /6H0X SKAOK NBFESOGa || @S
[100 knf]) and low to high (1670987 &5 F Gt 2 2 NJorkgdidy vt Rrédiclpdideding T A S NJ

Agents of decline include habitat loss, particularly conversion of shrublasshcklandand wetland

to production farmland, as well as ongoing impacts of mammalian predafassoclskinksoccur at

sites that are free of mammalian predators (GOAS fenced areas), at sites free of all mammals except
mice (Orokonui Sanctuary, Mokomoko Dryland Sanctuary), and sites under intensive pest
management (GAOS ndenced areas).

It is arelatively shortlived species, readfg sexual maturityin 2¢3 years, and has a generation time
of approximatelyb¢7.5years.

Within the ZO| this species appears to exist in scattered but moderately abundant populations where
suitable habitat is available (e.g., dense grassland, areas with rocky or woody cover, shrublands, and
damper gullies). Within the wider Macraes ED, this species is comamd can be very abundant in

good quality habitat, even in the presence of mammalian predatdussockskink populationsn
predator managedaiteselsewhere within their distributional range ali&ely to be benefiting.

4.2.4.2 Korero geckoWoodworthiad h i F 32 k { 2dzli Kf ' YR f I NAS¢

The korero gecko is currently listed$ Risk; Declinin@@The listing is based on criterionl{;(which
NBEFfSOGa | GSNEBE I NAS LRLWAFGAZ2Y OBTmATR anh NIVA I
5SSOt AYySé ljdzdh t AFTASND 2y 32Aeta, 2PNy LNSRAOGSR RSOf Ay S

Agents of decline include ongoing impacts of mammalian predators and probably some level of habitat
loss.Korero geckos in the Macraes ED are habitat restricted; they rely on rock tors and rocky features
in the landscape to persisin other parts of their range (e.g.Southland, korero geckos have been
recorded inrimu treesdeep withindensepodocarp forest(T. Jewell & C. Knox unpublished data).
Korero geckos occur at sitéhat are free of mammalian predato(&OAS fenced aregsat sites free

of all mammals except mice (Orokonui Sanctuary), and sites under intensive pest management (GAOS
non-fenced areap Korero geckoqpulationsat these sitesre likely to be benefitinGom mammalian
predator management.

12 Recognising that the herbfield skink record from 201issidereddubious.
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It is a longived speciesis slow to reach sexual maturity (~8 years at higher latitydasl has a
generation time of approximately 15 yearsaning population recovery time is slow.

Within the ZOJ korero geckos occur at moderatm (some areagpossibly high) abundance in very
localised rock tarrocky outcropand rock pile habitats. Similarly, within the wider Macraes ED this
species occupies the abundant rocky outcrops and populations can reach considerable abundances.

4.2.43 Otherlizard taxa

Theherbfield,Otago green skinktagoskink and grand skinkavebeen included here becauseeir
presence in th&Olcannot be confidently discounted.

4.2.4.3.1 Herbfield skinkDligosomamurihiku

The rerbfield skinkis currently classified a¥! (i cwWdchinh@®> oF AaSR 2y ONARGSNR 2
L2 Lzt F GA2y oG2aG1 f | NBOkn and Bvii®rdodéiray@oe509%pngoimg an n n K |
predicted declie (Hitchmougtet al., 2021).

Agents of decline are like those affectitugsockskink such as habitat loss, particularly conversion of
shrubland, tussockand, and wetland to production farmland, as well as ongoing impacts of
mammalian predatorsHerbfield skinks occur at sites that are free of mammalian predators (GOAS
fenced areas) and sites under intensive pest management (GAOfemmed areas). Populations in
these areas are likely to be benefiting.

Within the wider Macraes area this species is infrequently encountaretiprefers low herbaceous
vegetation in stream gullies, wetlands and grassy shrublands. It also uses loose rocks and logs for cover
if available, and readily climhegetation to bask and forage (van Winkglal., 2018; Jewell, 2019

Jewell, 2022

It is a relatively shorlived species, reaching sexual maturity @83/ears, and has a generation time
of approximately §7 years.

4.2.4.3.2 Otago green skink (Oligosora#f. chloronotordEasternh G | @ 2 €

The Otago green skink@f | 8 A A TASBSOAAYAFTIARXADPlI AaSR 2y ONRGSNA
oG2aGFt FNBF 2F 200dz2LJ yO& X wmn go0%) ongoing abprediated] Y H 6 0
decline (Hitchmougket al., 2021).

It has declined drastically in recent years with the most abundant populations occurring at higher
altitude sites and in mammaontrolled sanctuaries. It has largely disappeared from lowland areas of
Otago (Purdie, 2022). Until very recently (2023), thison had not been recorded on or near OGL
Landholdings since the 1960s. It occupies a range of habitats (e.g., tussockland, rocky screes, and
riparian marginsand is an avid sunbaskdré&n Winkekt al., 2018 Purdie, 2022). This lizard appears

to be paticularly susceptible to the impacts of mammalian predators.

Little is known of its reproductive biology.
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4.2.4.3.3 Otago skinkOligosoma otagengeand grand skink (Oligosoma grande)

Both theOtagoand grandskinkare currently classified adlationally Endangerddhased on criterion
B(1) 2501000 mature individuals, stable populatiohheyare Range Restricted and Conservation
Dependent.The Otago skink is thought to occupy less than 8% of its historical range (Purdie, 2022).

Agents of declinéncludehabitat loss, particularly conversion of shrubland, tussockland, and wetland

to production farmland, as well as ongoing impacts of mammalian predaBoitt Otagoand grand

skinks occur at sites that are free of mammalian predators (GOAS fenced areas) and sites under
intensive pest management (GAOS #enced areas). Populations in these areas are likely to be
benefiting.

Within the wider Macrae€D both speciesare infrequently encounteredexceptin areas where
mammalian predators are managetheypreferrocky outcrops and tors, especially those occurring in
steepsided valleygvan Winkekt al.,2018).

Both species are relatively lotiged (20+ years)reaching sexual maturity 6 years, anchavea
generation time of approximatel$0¢15years.

4.2.5 Species of biogeographic interest

Of the Izardtaxarecorded in theZO| none occuat their distributionlimitst though Macraes is close
to the northerndistributional boundary for tussockkinkt and none areof biogeographidnterest.

4.2.6 Genetically or morphologically distinct forms

Genetically distincforms of two lizardspeciesdo a O/ I yy Qa a1 Ay |1 brgsentihtReNE N2 3
ZOl

4261 a O/ | yy Qa@ligosoma yigccanhi

a O/ I ykhkpapulationsfrom eastern Otago and eastern Southland are grouped under Clade 4 by
h Qb &t&lf(Z008).TheClade 4grouprepresents members that are genetically distinct from the six
other recognised Clade$he Clade 4group broadly occursouth of the Waitaki Rivefrom the Ida
Range south to the Hokonui Hillsnorthern Southlandand west to Alexandra

The Clade 4 group is widely distributed across #@ and is widely distributedand abundant
throughout the Macraes ED.

4.2.6.2 Korero geckoWoodworthiad h i F 32k { 2dzi Kf I yR f I NBSE 0

ThegeckoWoodworthiad h G I 3 2 k { 2 dzii Kah lingleBeribedaxtddndtiin the ¥oodworthia
genus that contains several other unnamed entities previously classifiéddoasiworthia maculatus
(Hitchmough 1997. Nielsenet al. 2011).

Ongoing research has indicated that three subclades witioodworthiad h 4 | 32 k { 2 dzi Kf | Yy R
merit recognition asfull species.The subclades includ&/. & h G F 32 k { 2 dzil Wi"soytiR t I NBH S
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western”, andW. "Raggedy"(van Winkelet al, 2018; Hitchmoughet al, 2021) The Macraes
population is part of theW. ¢ h i 32k { 2dz0 Kf | YR f dcdwB $héeast@rdz@@gol RS =
(excluding Raggedy Range) and eastern and central Southland.

Woodworthiad h G F 32k { 2dzi Kf I yR | NAS¢ Z®land is widefy tistriblRedl & G NA 0 d
and abundant throughout the Macraes ED.

Of scientificinterest, is the potential presence of two distinctracedd® a h Gl 32k { 2dzi Kf I YR
OceanaGold landholdings. In 2020, an unusual Korero gecko was recorded during the Stage 1 lizard
salvage as part Deepdell North Stage Il PrqlazardExpertN2021). The gecko wasater identified
aWlackspotted geck@®l YR Al 61 a8 AYFSNNBR (KI G androdnd B8 A OQ (
the gecko was locate&ince this gecko was fousduth ofthe Coronation6 Pit PCthere is a possibility

that a genetic contact zone falls within or across one of the AfjectPCs.

4.2.7 Lizard habitats

Tenbroad habitat types were identified in th2Oland of these sevenwere consideredo provide

habitat value for lizards. These included rock tors/ tor complexes, shrublasshckand, riparian
vegetation, exotic grassland (including rank and grazed pasture), ephemeral wetlands, and exotic
treeland (e.g., pine plantation, shelterbelts). Native lizards were recorded using all suitable habitat
types except for ephemeral wetlands apdotic treeland thoughit is likely that these habitats are

used by soraspeciesof AT I NR 06 S ®3 wBsocks®ink). yy Qa ajiyl =

None of the identifiedlizard habitat typeswere exclusiveto the ZOl (i.e., all are represented
throughout the wider landscapelRock tors shrubland, andussockand, which were considered the
highest value habitats for native lizards, ocouabundance throughousurroundinglocallandscape
(i.e., OGL Macraes landholdipgsd throughouthe Macraes ED

4.2.8 Significance criteria under thegdicy framework

Assessing the herpetofauna values each P@gainst the significance criteria provided in tReSIB
indicated that six of théen PCs (Coronation 6 Pit, Golden BRit, Golden Bar WRS, IM9 Pit, Golden

Bar Road realignment, and Golden Point Backfill Buttress) qualified as areas with significant indigenous
vegetation or significant habitats of indigenous fauiiable 4.2). Assessment against #ignificance

criteria providedin the POORR3PORP&nd WDHndicated only four PCL6ronation 6 Pit, Golden

Bar2 Pit, Golden Bar WR&ndGolden Bar Road realignmémjualified as significarfTables4.3 &4.4).

13The blackspotted gecko is considereddsstinctiverace (with morphological and genetic differendesf the korero gecko
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Table 4.2 Assessment ofizard valuesin each PGgainst theNational Policy Statementor Indigenous Biodiversity 2023%P 3$B¢) significancecriteria. Project Components:
1 = Coronation 6 Pit; 2 = Coronation North Backfill; Rerthern Gully Waste Rock Stack; 45olden Ba? Pit; 5= Golden Bar WR&;= IM9 Rt; 7 =IM10 Pit;8 =Frasers Badil;
9= Golden Bar Road realignment; ad® = Golden Point Backfill Buttress.K ¢

t/ a

gSNE y23G 3INRdAzyR

Project Component

Representativeness

The habitats for lizards are typical or characteristic ¢
the indigenous diversity of the ecological district,
though some habitats are degraded examples of thg
type (e.g., tussockland, shrubland). Indigenous
vegetation and habitats are representative of the ful
range and extent of ecological diversity across all
environmental gradients in an ecological district. Thy
fauna habitat supports a typical suite of indigenous
lizards that would occur in the preseday
environment.

Yes

No?

No?

Yes

Yes

No?

No?

No?

Yes?

No?

Diversityand
pattern

The area supports an expected range of diversity ar
pattern of indigenous lizards and/ or lizard habitats,
similar to the diversity at the level of the Ecological
District.

No

No?

No?

Yes

Yes

No?

No?

No?

Yes?

No?

Rarityand
distinctiveness

Theareasupports specier habitats used bgpecies
0KFG FNB  wusstckskinkkdre@o géckop 3
and/ or potentially threatened (e.g., grand skink).
Lizard species in thareaoccur at their distribution
limits, are endemic to the Otago regicor,are of
biogeographic interest.

GrandandOtago skinktiave not been considered
here because if either or both were to occur in any @
the PCs, they would occur only within the buffer are|
where potentially suitable habitat exists, and not in
areas directly impacted by the proje(seed.1

Desktop Assessm@nt

Genetically distinct forms of two lizard species
6all/lyyQa aliAyl FyR 12N
PCsthough these distinct forms are not currently
managed as separate taxonomic units.

Yes

No?

No?

Yes

Yes

Yes?

Yes?

No?

Yes?

Yes?

Ecologicatontext

The terrestrial ecological features in theeg as they
pertain to indigenous lizards, provide some
connectivity between the site and adjoining sites, an
provide resources (e.g., food, refuge, breeding sites|
for lizards.

Yes

No?

No?

Yes

Yes

No?

No?

No?

Yes?

No?
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Table4.3. Assessment ofizard valuesn each PC against the Partially Operative and Proposed Otago Regional Policy Stateffr@@&RPS & PORPS, respectiva@bificance
criteria. Project Componentsi = Coronation 6 Pit; 2 = Coronation North Backfill; Blerthern Gully Waste Rock Stack; 43olden Bag Pit; 5 = Golden Bar WR$;= IM9 Rt;
7 =IM10 Pit; 8 =Frasers BadHl; 9 = Golden Bar Road realignment; ad® = Golden Point Backfill Buttress.Kd&notes uncertainty as PCs were not groutrdithed.

Project Component

POPORPS/PORF Macraes MP4 significance assessment

The habitats for lizards are typical or characteristic of tl
natural diversity of theecological district, though some
habitats are degraded examples of their type (e.g.,
tussockland, shrubland).

The area supports species, and habitats that support

. ALISOASAasT GKFIG FNB WIiG whj
? ? ? ? ? ? ?
Rarity gecko) and/ or potentially threatened (e.g., grand skink Yes No* No* Yes Yes No* No* No* ves: No*

Representativeness No No? No? Yes Yes No? No? No? Yes? No?

The area supports a diversity of indigenous lizards and
lizard habitats, similar to the diversity found within the
immediately surrounding landscape and at the level of
the Ecological District.

Lizard species in the area occur at their distribution lim
are endemic to the Otago region, or are of biogeograpk
interest.

Grand and Otago skinks have not been considered hel
because if either or both were to occur in any of the PQ
they would occur only within the buffer areas where
Distinctiveness potentially suitable habitat exists, and not in areas No No? No? No No No? No? No? No? No?
directly impacted by the project (sekel Desktop
Assessment

DSySiAalOrtte RAAGAYOH F2NJ
skink and korero gecko) are present in the PCs, thoug}
these distinct forms are not currently managed as
separate taxonomic units.

The terrestrial ecological features in the area, as they
pertain to indigenougizards, provide some connectivity
Ecological Context | between the site and adjoining sites, and provide Yes No? No? Yes Yes No? No? No? Yes? No?
resources (e.g., food, refuge, breeding sites) for lizards

Diversity No No? No? Yes Yes No? No? No? Yes? No?

Coastal

. N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Environment
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3 =Northern Gully Waste Rock Stack; 45olden Ba? Pit; 5= Golden Bar WR&;= IM9 Rt; 7=IM10 Pit; 8 &Frasers Badkl; 9= Golden Bar Road realignment; ai@= Golden
Point Backfill Buttres€ Kdénotes uncertainty as PCs were not grouirdithed.

Waitaki District Plan

Representativeness

Macraes MP4&ignificance assessment

Theareasupports habitats and ecological process
(e.g., lizard community contributions to the
environment) that are typical of the ecological
district relative to the preEuropean baseline and
contributes to maintaining an appropriate
proportional representatia of these features.

No

No?

No?

Yes

Yes

No

No

No

Yes?

No?

Project Component

Rarity and
Distinctiveness

Thearead dzLJLJ2 NI §5 SO fiA ywAAI Q
and lizard habitats (e.g., rock tors) that are
important in the lifecycle of protected or
threatened indigenous lizards.

Yes

No?

No?

Yes

Yes

No?

No?

No?

Yes?

No?

Diversity and Pattern

Theareasupports a relatively diverse lizard fauna
(at least three taxa), a diversity of habitats for
indigenous lizards, and ecological processes (e.g
lizard seed dispersal, lizard plant pollination, lizar
asprey for other fauna and as predators of
invertebrates, etc.). These features are typical of
the immediate surrounding landscape and at the
level of the Ecological District.

No

No?

No?

Yes

Yes

No?

No?

No?

Ye®

No?

Ecological Context, Siz¢
and Shape

Lizard habitats withitthe areashare ecological
connections with adjoining habitats allowing
dispersal of lizards through the landscape and
provides regular resources (e.g., food, refuge,

breeding sites) for lizards.

Yes

No?

No?

Yes

Yes

No?

No?

No?

Yes?

No?
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4.3 MAGNITUDE OF EFFECTHERPETOFAUNALUES

PotentialadverseS T ¥ SOt a 2F (GKS LINBLRASR LINP2SOU (kérgfo f 2 O €
gecko andussockskink)F YR 2 y'S Wb 2dda Gi/ K- Ny GisSnyESvia¢do be present in

the ZOI In addition, there aréistoricalrecordsof a furtherfive threatened or\it Risklizard species

from the surrounding landscapeeeSection 3.2.1). Therefore|t is possible that impacts may extent

to additional threatened okAt Risk(species if they artater foundto be presenin any of thePCs

The minng activities proposed withithe ~124 ha unconsentedmpact area(approximately72% of
which supports lizard habitatjould result inrange ofdirect impacts on native lizards and their
habitats during the construction stages the project through excavation for mining pitlormation
or realignment ohew haulage and publimads, anctonstruction ofa newwaste rock stackareas A
range of ptentialindirect effectsare also expecteuh the widerbuffer zoneareas of theZOI(~105 ha,

of which75%supports lizard habitatduring construction and operational activities

Potential mpacts are expected to be highest in areas supportingable habitat for native lizards
within the PCfootprints, with lesser impact expected in ttsurrounding buffer zonge Table 4.5
provides a breakdown of the areal extent (ha) of lizard habitat tyg&sn each P@irectly (i.e., within

the footprint) and indirectly (i.e., within the 100 m buffer) impactby the project(i.e., all PCs,
excludingoverlap in PCsYable 46 provides a similar breakdown of impacted habitats but on the scale
of the ZOl(i.e., the PC footprints and buffer argas

Table 4.7 provides a detailed assessment of the magnitude and levainoihitigated effects on
herpetofauna for each of the PCotential direct and indirectimpacts on herpetofauna ecological
values are discussed more generally in the sections that follow.

4.3.1 Potential direct effects

Potential direct effects on approximately24 ha of land, includingpproximately90 hathat supports
suitablelizard habitat(the remaining34 ha representsunsuitablemine workingsand open watey,
within the ZOlimpact footprint are anticipateqTable 46).

Potential direct effect®n herpetofaunaand herpetofauna habitatexpectedas a result of théviP4
Projectinclude:

f Injury to or mortality of native lizards Ay Of dzZRAY:3 W i wA&al1Q G EL

Direct and permanenbiss oflizardhabitat and associated resources;

1 Displacement ofresident native lizards into adjacent habitdtat may already be at
population carrying capacity or még of lowerhabitat quality;

e

43.1.1 Effect of construction of waste rock stack

Deposition of WRS material will destroy some known habitat of lizard species and cause the mortality
2F Ly dzyly26y ljdzyiAaide 2F AYRAGARIZ £ & NBLNBaSyida
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4.3.1.2 Effect of removing rock material when excavating pit

Excavating the pit and associated processes will destroy some known habilizardfspecies and
Ol dzaS GKS Y2NIlFtAGe 2F Yy dzylyz2eéy ljddyaride 2F Ay
taxa.

4.3.1.3 Effects of displacement of resident animals

Displacement of individuals is only likely to occur along the fringes dP@selndividuals within the
footprints of the ZOlare likely to be directly killed as a result of eanloving activities. Displaced
individuals would be pushed into habitats that are assumed to be at population carrying capacity or
may be of lower habitat quality, resulting in increased intnad interspecific competition and possibly
mortality over the shortto mediumterm if the habitat is unable to support an influx of indivals.

4.3.1.4 Scale of habitat loss

On a wider landscape scale, it is anticipated that the direct loss of lizard habitat from the surrounding
locallandscape (i.ewithin OceanaGold Macraes landholdihgsd from the Macraes ED, would be in
the order of< 1%and<0.5%,respectively.

4.3.2 Potential indirect effects

Potential indirect effects on approximatel5 ha of land includingapproximately79 ha thatsupports
suitablelizard habitat(the remaining26 ha representaunsuitablemine workingsand open watey,
within the buffer zone are anticipate@able 46). However, there is mnoderate level of uncertainty
around the magnitude of these impacts as adequately qugintfthem is inherently difficult

Potential indirect effects on herpetofauna and herpetofauna habitagsectedas a resulbf the MP4
Projectinclude:

1 Increase in habitat edge effects and habitat fragmentation;

Reduction in ecological connectivitgtrridors due to fragmentation;

9 Disturbancswithin the buffer zonef the ZOldue to increased noise, vibrations, sediment
run-off, dustcreation, andartificial lighting;

1 Loss of areas available for restoration and improvement of ecological corridors across the
landscape.

E)

43.2.1 Effects of noise & vibration

The influence of noise and vibration (from heavy machinery and blasting) on the lizard populations is
largely unknown but the effects are likely to be low, if not negligible, since lizard populations currently
persist in very close proximity to existingnimg activities.

4.3.2.2 Effects of dust
Effects of dust are likely to be negligible @sessdust is controlled a part of the existingmining

programmeand the risk of dustall rapidly decreases wittlistance from work areas.
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4.3.2.3 Effects of light

The effects of artificial lighting are likely to be low, if not negligible, since lizard populations currently
persist in very close proximity to existing mining activities, where lighting is used. The taxon that is
most likely to be affected by lighting the korero gecko because of its nocturnal behaviour. There is a
possibility that artificial lighting, especially flood lighting, may cause disruption to gecko behaviour or
to their prey (particularly nocturnal moths). Potential effects are difficult $sess as the impact of
artificial lighting on New Zealand lizards has not been investigated.

432.4 Effect of sediment rusoff

Considered a egligible effect as sedimermontrol measures to limit or prevent sediment rHofff is
part ofthe existingmining programme

4.3.2.5 Effect of changes in wegabpulations

Theimportation of weed species, either directly through seed contamination of equipment or material
or indirectly by creating favourable establishment sitemy present a risk to lizard habitat quality.
Competitive weed species in particulaould rapidlytransform natural lizard habitat into areas less
suitable or unsuitable for lizard taxa.

4.3.2.6 Effects of accidental fire

FHresaccidentally ignited by mining machinery or activities presentsiatd high risk to native lizard
communities, depending on the timing and habitat type(s) subjected to fire. Lizards will perish as a
result of fires though, there is somnaidenceto demonstratethat lizards can survive, and populations

may recover following grassland fires

4.3.2.7 Changed hydrological regimes

Changes in hydrological regimas a result of mining activitienay have potential adverse effects on
the longterm persistence or quality of habitats utilised by lizards that prefer damper environments
(e.g.,tussockskink).
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Table4.5. Arealextent (ha) of lizard habitat typeglirectly impacted (i.e., within the footprint) in each Projedfomponent (PC) Red shaded squares indicate where th@ghestimpacts

(based on loss of areal extemtf habitat or numberof rock tors are anticipatedd d¢aAyS 2NJ Ay 3I&é¢ | yR ahlLSy 6FGSN o0L2yRaovoé KIFIoAd
suitable habitat for lizardsNote: total values exclude PCiabitat overlap.
oje PO
apita pe Qo6 P B R B2P BWR 9P OP ase BMVR BR P BB ota 00
No. rock tors/ tor complexes 1 0 0 6 5 0 0 0 0 0 12
%’ Rock tors 0.002 0 0 0.01 0.03 0 0 0 0 0 0.04
=
%‘ Shrubland 0 0 0 0 0.04 0 0 0 0 0 0.04
e
= Tussockland 2.9 0 0 4.9 23.5 0 0.2 0 0.06 0 31.6
N
2
@ Riparian vegetation 0.02 0 0 0.03 0.3 0 0.1 0 0 0 0.42
(5]
2
[a] Exotic grasses/pasture 0 0.02 17.64 8.8 24.0 0.5 3.6 0 0.9 0.6 38.37
Ephemeral wetlands 0.02 0 0 0 0 0 0 0 0 0 0.02
Felled pine 2.6 0 0 0 0 0 0 0 0 0 2.60
Exotic treeland (incl. pine) 0 0 0 0 0 0 0 0 0 0 0
Mine workings 0 0.03 3.6 9.0 0 5.1 2 0 0.26 13.6 30.0
v Open water (ponds) 0 0 0 0.05 0.1 0 0 0 0 0 0.15
Total (all suitable lizard habitat) 5.5 0.02 21.2 13.7 48.0 0.5 3.9 0 0.9 0.6 90.7
Total
; 5.5 0.05 17.6 22.8 48.0 5.6 5.9 0 1.2 14.2 124.4
(all habitat types)
“eKS bD2w{ KFoAGLFI LJSa FNB NBFSNNBR {2 AWSKIOAEAGFGSR YAYS 62Nl Ay3Taé Ay ' KAln [ 2yad#fi
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Table 46. Areal extent (ha) of lizard habitat types directly (i.e., within the footprint) and indirectly (i.e., within
the buffer) impacted in theZone oflmpact(ZO). Showing areal extents foall PCs combinedxcluding P@nd
habitat overlap.

Habitat type ZOlI Footprint ZOI Buffer

No. rock tors/ tor complexes 12 71

P

= Rock tors 0.04 0.02

=

£ Shrubland 0.04 0.50

&

% Tussockland 316 37.08

E’

a Riparian vegetation 0.42 0.92

a Exoticgrasses/pasturé® 55.97 36.24
Ephemeral wetlands 0.02 0.86
Felled pine 2.60 2.20
Exotic treeland (incl. pine) 0 1.10
Mine workings 33.6 26.26

v Open water (ponds) 0.15 0.05
Total (all suitable lizard habitat) 90.7 78.92
Total (allhabitat types) 124.4 105.23

4.3.3 Qumulative effects

Thestaged implementation approachto OS | y I D2 f RQa addétdhpaciedovei2y0® K| a
ha of land, an unknown portion of which previouslypportedindigenous vegetatioand habitat for

lizards For each stage of thBIP4 project, impact management has beemdertakento address
project stageeffects. However, cumulativenvironmental impact$ resulting from many different,

often individually insignificant, or unaccounted for effects orbecause offailures in previously
implemented effects managemenan accumulate over time to produce an overall effect greater than
envisioned at each project stagi addition,non-project related effects potentially resulting from
surrounding land use practices such as pastarahingactivities(e.g., conversion of tussock to grazing
pastures)can act in conjunction with project effects to generate unforeseen ecological impaets

the longer term

15 The Exotic grass/ pasture habitat type withietNGWRPC isNBEFSNNBR (2 +a awSKFIoAfAdlGSR
Consulting (2024a).
16 cumulative effects include the effects that would result if the activity for which consent is sought is approved, in
combination with the effects of other existing activities and/ or effects which are likely to @resetime (Milne, 2008)
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Qumulative effectsare usually neither measured nor accounted foecause they are difficult to
discern Yet it is important to consider the impacts of the proposed activity, in conjunction with the
effects of existing activities and over time (after avoiding, remedying, and mitigating), to understand a
LINE 2SO0 Qa 2 @S Nihe absesbnd Sficumldtive efiectd réiires the consideration of
appropriate temporal angpatialboundaries for the assessment, and consideration of the interactions
of the ecologicakffects of theproject along with past and future activities. One type of cumulative
effect isincremental habitat loss (permanent or effective) or degradatofragmentation which can

be difficult to assess oa projectby-project basis.

For theMP4 poject, in the context of cumulative effects arative lizardsan appropriate temporal
scalewould bethe dateprior to the establishment of the mine in 199Brough to 2030 (the current
proposed LOM)Anappropriate spatial scale for consideration of cumulative effects idtheraes ED
With respect to potential future effectsfurther staged implementation of the mine, ongoing
agricultural pressures in the surrounding landscape, and general habigaadigtion through spread
of pests, weedsand diseases are expected to cause potential disturbaoaer reduce available
habitat for lizards and/ or maintaidecliningpopulation trends

At least thregpossibly fourspecies of lizard (Otago, grand and Otago green sarek)ously reported
2y hOSIyl D2f RQa ahave seendnglyletlined B egifickoh §F Acaextinction in
recent decadesand all except one species found in tEA®lare in a state of population decline.
Furthermore, extensive areas afghquality lizard habitat (e.g.complex rock tor featuresnative
tussocklangdand riparian habitatd)avebeen clearedr convertedover the decades to accommodate
miningand agriculturapracticesThe cumulative impact of these historical effects, in conjunction with
those anticipated from the MP4 Stage 3 projesiuld have longterm consequences for native lizard
populations and their habitati§impacts are not appropriately mitigatetlVhile ro dedicatedattempts
havebeen made to gantify cumulativeimpacts, due to thecomplexityand uncertainy surrounding
cumulative impact analysisistorical impacts have been considered in assigning magnitude of effect
(see Tabld.7).

4.3.4 Consideratio of climate change impacts on lizards

Humanmediated climate change isxpected to be a major driver of species and population

extirpations in futurg(Jarvieet al., 2022) Ectothermic speciesuch as lizardare particularly sensitive

to climate (Angillettaet al., 2004) and environmental variables such as temperature, rainfall, and
relative humidity regulateheir metabolism and physiology, which in turn affects the demographic
performance of populations through controls on their development, growth, reproduction, overwinter
survival, microhabitat use, and behaviour (Betisl.,2020).

Comparatively little is known about how climate chang# impact lizard distributions in temperate
regions such as New Zealahtbwever, vulnerability to climate change is expected to vary among New
Zealand lizardpeciesand with rising temperatures and more frequent rainfall, climate change in New
Zealand is expected to result in a reduction in the amount of climatically suitable area for sone lizard
(Jarvieet al., 2022).
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A recent study on weathedependent effects and lif@istory traits on microhabitat use by korero
geckos at Macraes suggested that future climate warming may provide some initial benefits to these
cold-tolerant geckos(e.g., creating a warmer environment where activity levels may increase).
However,over the longeiterm, outcomes are likely dependent on the magnitude of warming and the
availability of suitably cool refugia to ensure body temperatures do not surpass thermal maxima, which
would lead to mortaty (Chukwuka2020). Subsequenpredictivemodelling has demonstratethat

the amount of climatically suitable area flew Zealandizardsin generalincreased for a minority of
species under climate change, but decreased for the majority, and disappeared entirely under the
businessasusual scenario for three species of native lizade of which is thé&orero geckgJarvie

et al, 2022).

While it is not possible to quantify, with any certainty, the potential impacts of climate change on
lizards, it is important to identify species likely to be vulnerable to climate chanygerstand the
climate requirements of focal species, and consider current and future climate suitability when
selecting mitigation sites minimise future biodiversity logJCN, 2013; Peet al.,, 2017; Bellist al.,
2020; Jarviet al.,, 2022).

Furthermore,considering thepermanentloss of key habitat featuress a result of development and

how this may accelerate climate change impacts is important. For example, the loss of rock tors as part
of MP4 may have implications fore ability ofa  E A O 2 f t@r-tefant@lika®$S (@, kdkero gecko)

to persist in the face of climate chand¢eorero geckos areeliant on rock tors for critical life history
needs(e.g., protection from predators, thermoregulatipnefuge from high and low temperates,

social interactionsand where complex tors are lost and cannot to be replaced duringesitediation

then geckos may becomeredisposel to climate change associated effects (e.g., warmer
temperatures, higher rainfall, predatory mammal habitat expansi@fithe lizards known to occur in

the ZO| those with lifehistory traits such as larger body size, lower reproductive output, and later
maturity (e.g., korero gecko) are expected to be the most vulnerable to climate change effects.

Finally consideration opotential climate change effects on specmstaxonomic grouphat threaten

native lizards (e.g., introduced predatory mammals) and on vegetation that provides habitat for lizards
is equally important when designing management packageddress adverse effects dévelopment

on nativelizards.

Cimate change impacts in relation to the MP4 Projeatve been addressdd Table4.7.

4.4 LEVEL OF EFFECT ON HERPETOFAUNA

Based on the current assessment, the project would result in the dinectality of an undetermined

number (likely high 000s) of native lizardsncluding the loss dhdividuals of¥! G wAithi2 G EI
the PCfootprints. The proposed project would also result in thermanent loss oapproximately73

ha of identified lizardhabitat, much of itoccupiedby native lizards (including At RisKand WNot
Threatenedtaxa) At leastl2 irreplaceable rock tors/ rock tor complexasuld be lost In addition,

potential indirect, temporal, and unquantified impactsyaffect up to79 ha ofsuitable or potentially
suitablelizard habitaf including71 high qualityrock tors in the buffer zone.
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Onalandscape scalehe impacted areas arelativelysmallcompared to the availability dfabitat
for native lizard taxavithin the local(< 1% of land within OGL Macraes landholdilags) Macraes ED
(< 0.5%)andscapesHowever, consideringhe potential additive orcumulative effectsf historical
and future land conversion and habitat clearante scale of the impaain local lizardss likely to be
higher.

Thelevel of effecs on native lizard populationandtheir habitats within the PCgsprior to measures to
avoid, remedy, or mitigateange fromVery lowto High(Table 47).

A level of effect that corresponds to Moderate, High or Very High is generally accepted by ecologists

G2 O2yadAddziS T WaArAayATFAOlIyld SO2t23A0Ft STFSOGQ
effect to trigger redesign or avoidance. A Low Wery Low level of effect is usually considered to
O2NNBaLRyR (G2 | WYAY2NI SO02ft23A0Ff STFSOGQ 2N wi ¢

RMA.A level of effect of Moderate or higher generally requires mitigation measures to reduce the
level of effect.
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Table4.7. Assessment of magnitude of effects and levelwimitigated effects on herpetofauna and herpetofauna habitats as a result of the proposeddN?iRoject activities.

CO6 Pit

Herpetofauna
value score

High

Directadverse effect

Permanent loss of

1 Nativelizardso 6 2 G K Wb 2 ¢ KNBI i S ytloBait i agtiBipated tiabmy & gelatidely &
small proportion of the lizarghopulation within thelocallandscape@GL Macraes landholdings)d
Macraes Efestimated at< 5% and < 1%, respectivelyguld be affectedOn a national scale, the
impact on lizards is considered Negligible.

1 5.54ha oflizard habitaf including dss of 1 rock tor (0.002 hajpresenting aelatively small proportion
of the availablehabitatin thelocal landscape (OGL Macraes landholdifgst)mated at< 1%) and
Macraes ERestimated at<0.5%) would be affectedOn a national scale, the impact on lizard habitat i
considered Negligible.

Habitat suitability score of Moderat@aberet al.2021)

Qualifies agn area with significant indigenowegetation or significant habitats of indigenous fawmaler
one or althe NPSIBPOORPS/ PORP and WDP.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED.

Permanent loss of rocktod§F @ LINBRA&LIRZAS W! i wAialQ aLlSOASa

Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be
discernible, but underlying character, composition and/or attributes of the existing baseline condition
be similar to predevelopment circumstances patterns; AND/ORavinga minor effect on the known
population or range of the element/feature

Lizardpopulationsand habitatsn the

Indirect effects

buffer zone (specifically thesha of
tussockland)mmediately adjacent to
the project footprint may be subject
to edgeeffects,vibration, noise and
dust disturbance

Magnitude of effect
(Table 8 EIANZ)

Low

Level of
unmitigated
effects

Low

(Table 10 EIANZ)

CN BF

Low

Permanent loss of

1 Native lizards® 2 i ¢ KNB I (i Sy SRQ adtitiigdtasavatymallfo@muAck of thd A
lizardpopulation within the local landscape (OGL Macraes landholdings) and Macraestifiated at<
1% and <0.5%, respectively) would be affecte@n a national scale, the impact on lizards is considerg
Negligible.

1 0.02 ha oflizard habitat, representing a tiny proportiaf the availablenabitatin thelocal landscape
(OGL Macraes landholdingsstimated at< 0.094) and Macraes E@stimated at< 0.03/%9 would be
affected. On a national scale, tivapact on lizard habitat is considered Negligible.

Habitat suitability score of Low/ Modera{Baberet al.2021)

Does not qualify agn area with significant indigenous vegetation or significant habitats of indigenous
faunaunderone or allthe NPSIB, POORPS/ PORP and WDP.

Unlikely to be any indirect effects
given the buffer zone is comprised o
existing mine working (i.e., no lizard
values)

Negligible

Very low
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Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED.

t SNYIySyid t2aa 2F NRO] (2NE Yl& LINBRA&ALRAS I

Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be
discernible, but underlying character, composition and/or attributes of the existing baseline condition
be similar to predevelopment circumstances patterns; AND/ORavinga minor effect on the known
population or range of the element/feature

NGWRS

Low

Permanent loss of

TblFdAGS tATIFNRE oWb2d ¢KNBIFIGISYSRQ &LISOAS&0
small proportion of the lizarghopulation within the local landscape (OGL Mactaeslholdings) and
Macraes EDegtimated at< 1% and <0.5%, respectively) would be affecte@n a national scale, the
impact on lizards is considered Negligible.

1 17.6ha oflow-qualitylizard habitat (exotic grass growing over waste rock), representing a tiny
proportion of the availablehabitatin thelocal landscape (OGL Macraes landholdifesjmated at<
0.099 and Macraes El®stimated at<0.03%) would be affected. On a national scale, the impact on
lizard habitat is considered Negligible.

Habitat suitability score of Low/ Moderate (Balsgral. 2021).

Does not qualify aan area with significant indigenous vegetation or significant habitats of indigenous
faunaunder one or all the NPSIB, POORPS/ PORP and WDP.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED. It is acknowledged that the NGWRS area has be
previously worked over.

Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be
discernible, but underlying character, composition and/or attributes of the existing baseline condition
be similar to predevelopment circumstances patterns; AND/OR having a minor effect on the known
population or range of the element/feature

Indirect effects considered unlikely
due to the area having been worked
historically and much of the footprint
is currently surrounded by active
mine workings.

Low

Very Low
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Permanent loss of

TblGAGBS fATIFNRE 606020K Wb2d ¢ KNBLI Sy Saltpropoyfidh of¥!
the lizardpopulation within the local landscape (OGL Macraes landholdings) and Macraestigated
at< 5% and < 1%, respectively) would be affec@la national scale, the impamn lizardss
considered Negligible.

1 ~5ha ofhigher qualitylizard habitat, includingoks of6 rock tors (0.01 ha)and n addition, loss of 9 ha
of lower quality exotic pasturelanthat supports lizardsRelativelysmall proportionof the available
habitatin thelocal landscape (OGL Macraes landholdifestimated at< 1%) and Macraes ED
(estimated at 0.5%) would be affected. On a national scale, the impact on lizard habitat is consider
Negligible.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th

Lizardpopulationsand habitats
immediately adjacent tehe project
footprint may be subject to edge
effects,vibration, noise and dust
disturbance Lizard habitat occurring
in the 100 m buffer zone is of
moderate quality for lizards (i.e.,
mostly comprised of grazed
tussockland and riparian vegetation,
with few complex rock tors.

features from the local landscape and Macraes ED. Moderate
Habitat suitability score of HiglBaberet al.2021)
Qualifies agn area with significant indigenous vegetation or significant habitats of indigenous tfiadea
one or all the NPSIB, POORPS/ PORP and WDP.
t SNYFySyid f2aa8 2F NRO] (2NAR YI& LINBRA&LRAS w!
Loss or alteration to one or more key elements/features of the existing baseline conditions, such that
postdevelopment character, composition and/or attributes will be partially changed; AND/OR Loss of
moderate proportion of the known population eange of the element/feature
Permanent loss of Lizardpopulationsand habitats
TblFGAGBS fATIFNRA 060620K Wb2d ¢ KNBI Sy Sialdprdpoftian o || immediately adjacent tohe project
the lizardpopulation within the local landscape (OGL Macraes landholdings) and Macreestifated | footprint may be subject to edge
at< 5% and < 1%, respectively) would be affecula national scale, the impamn lizardss effects,vibration, noise and dust
considered Negligible. disturbance Lizard habitat occurring
1 ~48ha ofhigher qualitylizard habitat, includingoss of5 rock tors (0.03 ha)and 23.5 ha of tussockland. | in the 100 m buffer zone is of high
In addition, loss of 24 ha of lower quality exotic pasturelaritiat supports lizards. Representing a quality for lizards (i.e., tussockland
relativelysmall proportionof the availablehabitatin thelocal landscape (OGL Macraes landholdings) | ang large complex rock tor
_(estimated _at< 1% ar}d N_Iacraes_ E(Iastimate_d_at< 0.5%) would be affected. On a national scale, the complexes, and riparian vegetation)
impact on lizard habitat is considered Negligible. Moderate

Habitat suitability score of High (Baketral. 2021).

Qualifies asn area with significant indigenous vegetation or significant habitats of indigenous dadea
one or all the NPSIB, POORPS/ PORP and WDP.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED.

t SNXIySyid t2aa 2F NRO] (2NE YI& LINBRAZLRAS Wi
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Loss or alteration to one or more key elements/features of the existing baseline cond#tiatsthat the
postdevelopment character, composition and/or attributes will be partialianged; AND/OR Loss of a
moderate proportion of the known population or range of telement/feature

Permanent loss of
T{YFft ydzyoSNE 2F Wb2i ¢KNBIGSYSRQ IyR AT LINJ
1 A small area (-46ha) of lower value native lizard habitat.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED.

Habitat suitability score dfery low (Babeet al.2021)

Lizardpopulationsand habitats
immediately adjacent tethe project
footprint may be subject to edge
effects,vibration, noise and dust
disturbance

If At Risk lizards are confirmed, it qualifiesaasarea with significant indigenous vegetation or significant
habitats of indigenous faunander NPSIB.

Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWINREAYFGAY3I (G2 (GKS wy2 OKIy3ISQ &Ad dgpofulatoycr !
range of the element/feature

IM 9 Pit High Low Low
If At Risk lizards are confirmed, it qualifiesaasarea with significant indigenous vegetation or significant
habitats of indigenous faunander NPSIB.
Very slight change from the existing baseline condition. Change barely distinguishable,
FLIWNBEAYFGAY3 G2 GKS Wwy2z2 OKIy3aSQ a&h il dzpopuktdycr !
range of the element/feature
Permanent loss of Lizardpopulationsand habitats
T{YFtt ydzyoSNB 2F Wb2i ¢KNBIGSYySRQ IyR AT LINF immediately adjacent téhe project
1 A small area 3:9ha) of lower value native lizard habitat. footprint may be subject to edge
effects,vibration, noise and dust
Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of thjist,rhance
features from the local landscape and Macraes ED.
) Habitat suitability score dfery low (Babeet al.2021)
IM 10 Pit High Low Low
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1 No impacts on lizards anticipated inside the footprint as there is no existing lizard habitat present.

Habitat suitability score dflegligible

No or very minor anticipatedhdirect
effectsconsidering the land
surrounding the impact area has
been previously disturbed/ worked

availablehabitatin thelocal landscape (OGL Macraes landholdifgsmated at 1%) and Macraes ED
(estimated at< 0.5%9) would be affected. On a national scale, the impact on lizard habitat is consider
Negligible.

Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
features from the local landscape and Macraes ED.

disturbance. Habitat in the buffer
area is generally of poauality for
native lizards.

Frasers . Does not qualify aan area with significant indigenous vegetatiors@nificant habitats of indigenous and is of poor quality for native o
BAWRS Negligible | taunaunder the NPSIB, POORPS/ PORP and WDP. o pooraEy Negligible Very low
Nochange from the existing baseline conditidhNlD/OR having negligible effect on the knguapulation
or range of the element/feature
If lizards are present, there would be permanent loss of: Minor anticipated indirect effects
TbltiAGS tATEKRRBI GEFERQWbD YR W! G wA a1 Onakpdpadtivréod | considering the land surrounding the
the lizardpopulation within the local landscape (OGL Macraes landholdings) and MacraestiB@atéd | impact area has either been
at < 5% and < 1%, respectively) would be affec®ma national scale, the impamt lizardss previously disturbed/ worked or is
considered Negligible. already subject to edge effects,
1 Lower value native lizard habitat ¢-06 ha of tussockland and 0.8 of exotiagras3, representing a vibration, noise, and dust
relativelysmall proportionof the availablenabitatin thelocal landscape (OGL Macrdasdholdings) disturbance. Habitat in the buffer
_(estimated _at< 1% ar_ld N_Iacraes_ E(bstimate‘d‘at< 0.5%) would be affected. On a national scale, the area is generally dbwer quality for
impact on lizard habitat is considered Negligible. -
native lizards.
iah Cumulative effect: loss of lizards and lizard habitat will contribute to the historical and future loss of th
GBRR Hig features from the local landscape and Macraes ED. Low Low
Habitat suitability score of LoyBaberet al.2021)
Qualifies asn area with significant indigenous vegetation or significant habitats of indigenous dadea
one or all the NPSIB, POORPS/ PORP and WDP.
Very slight change from the existing baseline condition. Change barely distinguishable,
FLIINBEAYFGAYy3I (G2 GKS wy2 OKIFy3SQ &A i dspofulatyor !
range of the element/feature.
If lizards are present, there would be permanent loss of: Minor anticipated indirect effects
TblGADS EATIFNRE 0020K Wb2{d ¢KNBIFGS y SrRaldprdpoftian o ! considering the land surrounding the
the lizardpopulation within the localandscape (OGL Macraes landholdings) and MacraessiiDdted | impact area has either been
at<1% and <0.5%, respectively) would be affecte@n a national scale, the impaan lizardds previously disturbed/ worked or is
considered Negligible. already subject to edge effects,
GP BB High 1 Lower value native lizard habitat (-6 ha of exotiagras$, representing aerysmall proportionof the vibration, noise, and dust Low Low
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Habitat suitability score of LoyBaberet al.2021)

Qualifies agn area with significant indigenous vegetation or significant habitats of indigenous tiadea
one or all the NPSIB, POORPS/ PORP and WDP.

Very slight change from the existing baseline condition. Change barely distinguishable,
FLLINREAYFGAY3 G2 GKS wyz2z OKFy3aSQ ahdldzpopuktdycr !
range of the element/feature.
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Efforts to address potential adverse effects are considered necessary for all habitats and species that

I NB SELISOGSR (2 AyOdzNJ Wa2 RSNI (i Sgojest NhbWU7ARbEe® W[ SOS
Lindsayet al.,2018).

While adverse effects are not addressed in this repart key documentbave been prepareds part

of the MP4 Projecto identify how OGLwill avoid, mitigate, remedy offset,and/ or compensate for
adverse effects on ecological (including herpetofauna) vahessiling from the Project. These
documentsare the Lizard Management Plan (Bioresearches420ghd the Impact Managemeiitlan

(Ahikn Consulting, 20&b). Togethetthese management plans address:

9 Efforts to avoid or minimise the potential for adverse ecological effects through optioneering
and concept design phases of the project and include refining the configuration of the project
where possibleto avoid high ecological value areas.

9 Lizard nitigation options such as salvage and relocation of native lizards into suitable and
secure habitat outside of the project footprint, whelang term site protection is guaranteed.

1 Opportunities for remediation such as the restoration of native lizard habitats on capped
waste rock stacks or reversion of pastural latm native vegetation on OceanaGold
landholdinggo replenish lizard habitat within the surrounding landscape.

T Offsetting and compensation measures to addremmaining(residual) adverseffects. Offset
or compensatory measurewill involve land covenanting, revegetation, pest control (i.e.,
weeds and introduced predatory mammals), gutentiallyout of kind (likefor-like ortrade-
up) contributions.
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