CORBETT GEOLOGICAL SERVICES Pty. Ltd.

A.C.N. 002 694 760
6 Oakville Road, Willoughby, N.S.W. 2068, Australia
Phone (+61) (0) 409 306063

E-mail: greg@corbettgeology.com Web: www.corbettgeology.com

Va

COMMENTS ON
THE EXPLORATION POTENTIA L
OF THE
BOTTLETREE PROJECT,

NORTH QUEENSLAND

Greg Corbett
20 March2023


mailto:greg@corbettgeology.com
http://www.corbettgeology.com/

SUMMARY

TheBottletreeporphyry Cu-Mo prospect Greewale districtNorth Queenslangwas examineth
severaldiamord drill holesfrom an EW section at Anomaly A and ormdidhold form Anomdy B.
Zoned hydrotermal alteration and mineralisatianthin the wall rocksare typical othose
currently useds vectos by explorationgeologists irthesearch foblind porphyry CueMo deposits.

Host rockscomprise metamorphosed andatened metavolcanicral metasedimentary rocks into
which have been emplacelykes wth awide range ofoverall dioritetonalite (dacite)
composiions and porphyrytextures

Two structuralelements are currently interpreted fartBetreeas:

A penetrativeoliation, typical of conditions of ductile deformatidiormed in association with
complexfolding andwhich disgays somendicationof local development as multiphas foliation.
Alteration minerals such astinoliteform axial planar tdolds inthe orientation of the foliation
just as this foliation is axial planar to foldegidoteveins Biotite-chalcopyrite alteration is folded
by this deformatiorwith a progressivly increased mineral alignmemdditional chalcopyritevas
introduced during late stadpittle extensional reactivation of thieliation. Overall,much of theCu
mineralisaéion iscontrolled bythis steep west dippi foliation.

Moderatewestdippingnormal fauts and stearsare interpreted to haymrticipated irthe
developnentof sigmoid shaped portions of deeptprmal(porphyry D)veinsin the eastern
portion of the section linewith high Cu contentsThesestructures argéentativelyprojected west to
havepossibly beetinvolved intheemplacemenof intrusions and Mo mineraligan, although
structuralrelatiorships renain unconstrained.

Wall rock hydrothermahlterationdisplays zonation typical of seigs near porphyry hdaources
usedasexploration vectors to blind porphw€u mineralisatiopherewith theaddtional control d
the penetrative foliation in both the ductile and brittle megg.Propylitic-potassic keration
zonationcharacterised byheindicator mineralschlorite -> epidote-> acinolite -> biotite, broadly
gradesfrom cool to hot conditions of formatigalongthe EW drill sectioneast to west atito
depthin the westand is also devepedmarginal tofoliation-related feedexones. Thecommon
wall rock potassichiotite-chalcopyite assemblagassociatedvith feeder sheatges in a setting
close toanyspeculatgorphyry heat source.

Phyllic alterationbest developed in assaton with porphyry dykedocally overprintsand
dowrgrades prograde alteration.

Cuand Mo mineralisatioraredisconnectedh time and spacesas recogniseth otherporphyry
deposits. Eayl Cuis best developedsthe progradebiotite-chalcopyritemineralassemblagduring
deformation and ifioliation patings reactivated during latdorittle deformationlt is difficult to
estimate lte degree of transpdrbm source within thse structtes D veins used as exgiation
vectorstowards porphyry source rocks are also wilvelopedvith a syntectonic reléionship to
deformation By contras the Mo mineralisationdisplays a high variation in orientatiomscluding
associated with gtarsandphyllic altered intrusionsThetwo metals may be associated with
differentintrusionsourcesThe associatiowith phyllic altered dykes suggesitso is later than Cu.

It is recommendethis geologicalmodel be applied to the entitenementvith a priority A to
prioritise all theexistingprospects for further work.he target athewestern end of the Anomaly
is curently provided with a priority ABas although highly prospectiveremains unknown how
deep the target may lie below the deepleditintercept of750mbelow surfaceThe planned review
shouldplace tlis analysis othe EW drill sectionat Anomaly Ain a context ananaycharge tre
priority ranking Anomaly B contains doinantly epidote wall roclalteration formedmore distal
to thehed source tha thealterationin anomaly A and so is provided with a priority me age
dateswould contribute toward¢he Bottletreegeologicalmodel.



INTRODUC TION

A totd of 8 dayswerespent inatthe Terra Search exploration facility in Townsv{|B-30 August
2022 and 610 February 2023n areviewof drill core from mainly one & section at Targeh of
the BottktreeProspet (figure 1), while one drill hole from target B was also consideidd.field
inspection was includethitially this review soughto addresshe quesion posedby lanKelso- fis
this porphyryCu mineralisatio® andprovided goreliminaryanalysisof the zoned alteratioh.ater,
thatstudy wasupdated herein)with the analysis obDH BTDDO10bored after the initial
inspection This geological modethat includes mangssumptiongor an unusuahndcomplex
wall rock hostegorphyryalteraton and mineraliggon systemis expected téurtherevolveas
additionalfield data comes to hand@ihe assistancs greaty appreciatd in this work ofSuperior
Resourcesimited geologists Peter Hwang, laKelsoand Peer Gregoy as well as Terr&each
staff Smon and Tim Beamdravers DaviesBen Hoffmarand others.

Priority

Exploration projects are rated with prioes to proeed with theplanned work program to take
themto the next decision rt. Any sud a gading might include aumber 6 projects atvidely
differing stages o&valuation, some with substanttidta baes, while others might be unexplored,
but may display onsiderable ntested potential. Priorities apased upon the datahand at the
time of inspection, and arsubjectto change ascreased exploten provides improved and
additional dataProjectsare categorised as:

A1 Of highest interestuch thathe proposedxloration program should be caadi out
immediately. However,early-stageprojects with untesteplotental might be apidly down grade
from thisstage by completion of the plagshworkprogram.

B 1 Of some interest and should sbject to @irther work f funds are available, often wigmaller
components ofantinued exforation expenditure than d¢iiner prority targets

C1 Of only little interes and subject to further work atlow piority if funds are available, but not
to berelinquishel at this stge.

D1 Of no further interest anchn be offered for joit venture orelinquished.
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Figure 2. Progressive deelopment oporphyy Cu-Au depsts, from Corbett(2019)and ypdates.
Progradehydrothermahlterationzonationwithin the wall rocksshown athefar left, is of geatest
interest hee as an out of porphyry vector towardsdlporphyry Cu mineralisation

Methodology

In answeto thequestion peed by lan Kelsahe minerisedveinsand wall rock hydrotérmal
alterationrecognised irthe Bottletree drillcoreare porphyryrelatedandtypical of features
commonlyrecognisedvithin thewall rocks outsidenineralisecborphyry Cu+Au + Mo intrusons
Out of porphyryfeaturesn the wall rocksareused as exploration vectors towards blind porphyry
Cu (+Au + Mo) minerdisation In someotherinstancesthesewall rock veins form eonomic
fiwallrock porphyryo Cu-Au-Mo deposis (Cadia dstrict), developedaboveburied magmaticsource
rocks for mineralisation

The geological mdelused hereinGorbett and Leach, 1998; Gatt 2019& in prep suggest
pomphyry Cu intrusons developtahe apophysisf buried batholitic intrusiveairce ocks for the
polyphasal intrusins that makep the porphyrand alsanetals whictenter the porphyry
environment as thieuriedmagmatic eurce coolsPorphyry Cu deposits typically develagpthin
magnatic arcsat collisiond tectonicplateboundaries, mafest as compressinal kihematic
settingsHowever,many porphyry and epithermal @w depositdisplaykinematic conditions of
mineralis&l vein formation at odds wittheregional tectonispdevelopedas an indicatiospine
like vertically attenuated pongry intrusionshave beerforcefully emplaced intavall rocks during
transientcthanges from compressive to extensional tectonisnthésdilatant structural
environment then facilitates migrai of are fluids from themagnatic source to theverlying
intrusion.

Conseqently, the focus of this study has @ touseout of porphyryfeatureghydrothermal
alteration, veins, dykes & brecsijeas vetors towards llind buried porphyry Cu minelisation.
While mineralised vias areof use, the main veat@mployedat Bottletr& hasbeenzonedprograde



wall rock hydrothermabhlteration Models for porphyry Cu mmieralisaion (figures2-4; Corbettand
Leach, 1998; Corbet2019& in prep suggesthe earlieststage of porphyrgmplacement prograde
hydrotheémal alteration of the wirocks is zoned outward from the coolingt intrusion from
potassic (biotite, Kfeldspar, magrte)j to inner propyitic (actinolite, albite, adularia)andouter
propylitic (chlorite, carlmnate)alteraton, governed i well-definedconditionsfor the famationof
individual mineralgfigures2-4). This stidy se&s totrace thiszoned hydrothermallterationdown
towards a targeted hiesource(stage 1 in figure?). Later phyllic (slica-seicite-pyrite) alteration
which commonly oveprints aml desroys he prograde hydrothermal alterati@gtage 3 in figure)

is noted loit of little use in this anakis. Many mineralisedveins are likened to D wves typical of
thosedevelopedn thewall rocksin the vicinity of porphyryCu intrusions
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Figure3 Zonaton in ateration mineras in porphyryepithermal deposit§rom Corbett and Leach
1998anddiscussed in ugates.

APPLICATIO N TO BOTTLETREE

At Bottletreeout of porphyryfeaturesypicaly recognised irwall rocks neamporphyryCu
intrusionsdisplaya drong asociation with gpenetrativdoliation rather tlanbrittle fracures
typical most porphyry Cu depositSuchfoliations and folded rockgypically develop atleep
crusta levels in corlitions ofductile deformatiorbelow thebrittle-ductile transiion, commonly
edimated as greater tha0-20km depth depending upon many factatsrived fom experimenta
data By contrasiporphyry Cu depositgypically develop asignificartly shallowercrustallevelsin
conditions oforittle deformation The \ertically attenuatedpire-like polyphasalntrusionssuch as
atthe GoonumblaandRidgewayporphyy Cu-Au deposits Australig may riseto depthsas shallow
aszkm, while thestok-like porphyry ntrusionsuch as Bingham Canypeconsidered to batypical
porphyry Cu deposittopsoutat 3-5 km depth Porter et al., 20)2andsome ofthedeepest
porphyrymineralisatiorat Butte, Montanais estimated tdhvave been emplaced at depdh§-8km
(Rusket al., 2008 The Yerrington Nevadaporphyry system is turieon its side and ededto
expose a original porphyry anatomy tthe batholiic magmaticsource at 7 km geh (Dilles et al.,
2000).



The ductile deformation d&ottletreeit interpretedhereinto haveresulted fom the coincidece of
high temperatureslerived fom the buried magmatic sour@ad localisedhigh strainin an
environmentsealedoy hydrothermal altation to restricacces®f meteoricwaters Fournier (1999
describes exampdeof the brittleductiletransition in other porphyryystems ad goes on to suggest
fluids mayundergoconsideral® vertical transport irtonditiors of brittle failure.At Bottletreg

there is some suggestioha transitiorfrom ductile tobrittle condtion asthe foliation developed
during initial hydrothermal altationandmineralisation wassubsequentlyeopered to receive
additionalsulphidemineralisaion in brittle condiions (below, photos 78 & 24), possiblyduring
transientchangego extensionastressconditions This is consistenwith the paragenetisequence
of porphyry alterationand mineraliation figure 2.
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Geologicalseting

The Botletreedistrict lies about 215%m west of Townsville North Quenslandhosted witlin the
Cambro-OrdovicianEland Metamorphics of th@reenvale Proviece(HendersorandWithnall,
2013 de<ribedaschlorite-albite shstwith additional quartz, actiolite, carbonateandepidote al
mineralsformed in condition®f low grademetamorphsmas well agpropylitic hydrahemal
alteration Detailedmapping(Tate,202]) suggest theBottletreegeobgy is dominated by
metamorphaosd equivalens ofvolcanic anl sedimentary rockas well as diritic intrusionswith
propylitic ard phyllic hydrothermahlteration typical of magmatic arc3.ate (op citjsuggests the



dioritesare similar to othermmarginal to Bottletree tthe Ordovidan Lynwater Commx, andthere
aresimilarities betweenrhis quatz-magnetite rockgo skarnoidrecognigd in DDH BTDD007 70
85mandhis buck quartz veinandgossanous breccias porphyryD veinsandlodes This study
evaluatesBottletreeas amore metamorphosestjuivaknt of Tasmanide magiti@aarcsof apossible
similar ageto the sauth, althoughcontinued explaation shouldseek toerhance tie understanding
of the geological context

ANOMALY A
Host rocks

Wall rocks indrill core are dominated by singly metamorphsedanddeformed andesitic
volcanics and pelitic sedimenfbelow)into which have beeemplaceda variey of dykeswith
common porphyritic texturesvhich vary from cmscaleto severatens of metres width, andare
dominated bydiorite, tonalite(dacitg compositionsThe dykes therefordisplayconsiderable
variationin texture, compoision and dleration This execise @tegorisedat least fve different
diorite variants andlsodacitein the 550-600minterval of BTDD010.Most dykes arealigned
within the foliationanddisplaysome deformatiarSome dykegbelow) are interpreed © havebeen
emplaced intstructual zone and undergonater molybdenitemineralisaion. By contrastnarrow
undeforned molybdenitebearingaplite dykesn thedrill i nterceptbDH DTDDO005 420-525m
(phob 1) cross cuthe foliationandso are taken to blateand couldbe relatedo the event ofMo
mineralisatiorthat cuts earlier dyke§Vhile some dykes are freghe primarymafic minerals are
overprinted by secondary biotifehoto2) of potasic alterationandmany display weato inteng
seicite of phyllic alteration(photo 3. Theabundantmolybdenite athemargins of phyllic altered
dykes at abat 474m in DOH BTDDO10 photo 3 is assumed to have been emplaoéidwing
dyke emplacementherefore thevariety ofdykes may occupy enge from pre, to syn- and post
mineralemplacemat and dispdy a relationship h speculated structures

Structure

Two strictural elenents appear to control the developmerdltd@rationandCu-Mo mineraliséion
discernible in drill core fothe EW section at Bottletre Anomaly A.

Thependrativefoliation forms the pmcipal metamorphidabric inthewall rocksdiscerniblen
drill corevaryingfrom a slaty cleavage(photo4-5) with prograde and mor retrograde
hydrothermal alteratigrio aphyllitic characterwhich with increasing defanationand local
alteration progresively becomesnorecommorty differentiaiedto afabric with M (micaceows)
and (F (quartzo&ldspathi¢ domaingphotas 6-8). It is the product ofpolyphasabeformation
evidenced bydismembered amarooned fold hinge§ohoto 9, anddisdaysarelatively consistent
60° westorientationcuttingmost rock typesalthoughsomedykes might explaithefoliation late
deformation photo 23. The rock sequence displagsnsiderabldolding. Hydrothermalalteration
minerak arealignedwithin the folation, including as axial planar to foldsuch aspidote(photo
14-15), actinolite (phobs 11 & 13) andbiotite (phobs 2, 5. 11-13) as wdl as sulphides typically
pyrite-chalcopyrite(photo7-8) andwithin veins and stears bdow). Somesulphdes appear to fill
reopened partings dhefoliation (photcs 7-8). There are many examplesfofded hydrothermal
mineralveins(epidote photas 14-15; biotite, photo21) as well asarlymassive quartz vem
likened toporphyry A veinswhich cut the foliation, andalignedwith thefoliation axial planarto
small scale foldg¢photos16-17). Similarly, common bands ofolded hydrothermal alteratiamay
reflect preferentiateplacement of favourédlithologiesand/orfluid channelwaygphotos18-20).
Many of these foldslisplay development o&xial plana hydrothermal mineral@photos20-21). The
highsettemperaturalteration minera such as biotit@photos P-13, 21-22) displaya common
contrd in high grain zonesvhich crosscut lower temgraturealteration such as trite andthe
biotite alterationlocally grades to lowetemperature actinolite ithe adjacent wall roks Many
dykes(phao 23), veins photo 24, andalteration mineralare alignedvithin the foliation




commonly introducedthter. Theimportant biotitechalcopyritemineralisaton is typically aligned
within the foliation (photos 1-12 & 30) as arequartz sulphidesomelikened toD veins(photo 24
andmany display continuedeformation(photos 2530). The foliationplareshave ber reactiated
to hog chalcopyite mineralisatn varying fom thin stringers(photos 78), to shears in whicthe
foliation has beereactivatedghotos 8-29). Importantly the biotite-chalcopyrite mineral
assemblage is typittg alignedwithin thefoliation (photos 17 & 3681) ascortinuedactivation
reolientsinitially random chalcopyrite stringefphoto 17 into thefoliation (photo 3(Q. Only in
rare instancess foliation cut ard offsetby laterchalcopyritemineralisation

Thereforeit is proposedilterationbeganat the same timas deformationighthat band of
alteration are foldedndalso contairaxial planar alteration minessnd sulphide exploitthe
foliation. Veinsexploit the foliation and are folded by Modelsfor porphyy Cu mineralisation
(Corbett,2019 figure 2 featurethe intoduction ofsomemineralisation with itrusion
emplacement and alteration, followed by continued Cuenaiisationafter that alteratioras the
magmatic source at depth coalsd degasses

Interpretednoderate westlipping shearmightalso influence thé&rend of mineralisationalthough
theorientation is poorly constrainedl tais time. Analysis by Sugrior Resourcesuggestshe
penetrative fahtion trends rougy NS (atright angles tdhesection line) and dips about 6@°
west €igure 6), at a highangle to the &sttrending drill holesatthewestern end of the sian line.
However, thewesttrendingdrill holes atthe eastern ed of the secton line (SBTRD006 and
BTDDO0O0Y) arebored parallel tahefoliation. Whereidentified n these drill holeshe corepanallel
mineraliseddeeplow sulphiddion epithermalquartzpyrite-pyrrhotite-chakopyrite or D veins,
form thick portions athecentre of sigmoids tMch termindein shears at a low angle tioe core
axis (photos32-35). Deeper crustal levguartzsulphideAu veins £nd to host chalcopyrite and
pyrrhoite (photos 3435). A model using Bottletree orieted dill core and comparisons with similar
features elsewhel®rake, Austral; Palmaejo, Mexico; Corbett unpubl.datg suggest normat
fault movemenbn moderae westdippingnormalfaults/sheardacilitated theformation of sigmoid
vein portions (figure 5) and therefore provaanirregulardistribution to minealisation

Moderatenvestdippingnormal faultsappear t@alsopenetratavesternBottletreecutting the earlier
foliation and associated ith mineraliséion. In DDH BTO04 the typicalbiotite-chalcopyrite within
the foliationat a moderate angle to thereaaxis(photo 3) passestshearsabout 0m dowrhole
to foliation-parallelsigmoidal quartzpyrite-pyrrhotite chakopyite veinsto a major structure at
525m(figures 5 & 6; photo 34. Althoughthis drill hole trerds to thewestthe foliationappears to
have been reoriented andwbes parallel tothe core axis itheinterval of the sighoids and
therefore reorienteftom the generafoliation orientation The majorstructureat 525m hosts pyrite
chakopyrite with 0.12 ppm A and 0.6% Cuikened toquatz-sulphide Au+ Cu low sulghidation
epithermal mieralisation (photo36). Another major structurtowardsthe end of ble hoss 6m @
0.8% Cuwithin folded foliation photos37-39) at 631-637m (figure 6)
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Figure6 The EW drill section atBottletreeshowing hydrothermal alteratipstructureand
mineralisatioron the drill holes inspected to date

TheUpper Mo Zones defined bytheabundancef interpréed nostly epigenetidvio
mineralisationhostd within manydifferentdiorite-dadte intrusionswhich displayalteration
varying from bidtite tointense phyllic overprintffigure 6). Only minorMo mineralisationsuch as
in the Mo-bearing aplitic dykegphoto 1)is interpretedo lie within source intrusions as
disseminabns am stringersThesource othe Mo dykes remains unknvn, but may be the same
as the epigenetic Mehichis hosted in older dges While themoderate wesdlipping faults noted
in the easterrportion ofthe anomay A section hae been projected to th@estas anoverallcontrol
the intrusion emplacement,uch of epigenetic Mo minetisationappears to baligned within the
penetrativeoliation. Supeior Resoures datgrovides avide real for the orientéion of theMo
mineralisationincluding with many flatippingfracture/veinsin contrast to the Cu manalisation
which is aligned irthefoliation. The most striking portion ohe Mo Zore is the5.2% Mo at
474mn DDH BTDDO010(phobo 3), which contineddownhok to540mas66m @ 91ppm Mand
terminatesdlownhole at a sheared contact with mineraised(16m @515ppm Cuand barren
daciteintrusiors to 600m.
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Figure 7Assay data as histograms tbe EW sectim at Anomaly A(SuperiorResources Data).

In DDH BTO®5 biotite-alteredtonalitedykes with varnable sericite overprinatbound fom about
400m downha# with patchy Mo anomalispwhich rises tde8m @25ppm Moin the418476m
interval From 476mdownhole the sintar dykeshost stinger(photo40) andvein (photo 41) Mo-
minegalisaion for 34m @ 343ppnMo. At thebase of this zonelykes vhich overprintthe biotite
include a crossutting aplite with visible molybdenite mineralisation at 510fphob 1). These
dykesdisplayweak chloite-sericitealteraton andare undeformed ahthereforeappear to have
been emplaced after tepigenetic mineraliggon. Deformationincreases dramatically downhole
from theaplite dykesaspatchyMo mineralisgion domiratesin deformed quartz veinsChis Upper
Mo Zonein DDHGs BTDDO005 and10 projectseast toin DDH BTDD006as7m @ 763ppnMo at
276m andhen further east toDH BTDD004as3m @ 230ppm Mo from 229m and 5m @ 25ppm
Mo from 239min (figure 6). Although the trad isdiscernible Mo grade declias moving west to
eas.
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Figure 8interpretaton of figure 6 showingtheinterpretedCu andMo feeder nnes.

Hydrothermal alteration

As noted abovehe influenceat Bottletreeof foliation uponporphyryalteration is uniquén this
authois experienceWhile & Bottletreeshellsof progradepropylitic to potassidydrothermal
alteration that normallindicat increased tengpature ohydrothermabhlterationtowards the
intrusion heat sourcarediscernibleas broad pervasive alteratjdhere is ado astrang control
within the fdiation and othestructuresin many instancezonesof structurally controlled higher
temperatire biotite(potassiclalteration gradesutwards in hand specimgor overa few metresto
lowertemperature actinolite and thepidote alteratioand more narginalsilica-chlorite Adularia
and less commonlilaite may occur with etinolite as a typidgpropylitic mineral assemblage

TheLower Mo Zoneat DDH BTDDO010 680mhosts2m @ 279ppm Moas part ofL7m @ 49
Mo within a diear/brecciaoneata dyke marginas deformedfoliation-controk quartzmolybdente
veins(photo 46). Thiszonecan beprojected tal95ppm Mowithin a diorite dyke aDDH
BTDDO0O05 592m andonwards ta38ppm Mowithin a milled brecciaat DDH BTDDO004, 401m
(figure 6).

Neverthdess there is a broad trel ofincreased temperatuod thehydrothermahlteration
indicated ly the presence of secondary biotiteving from easta west and to deepeniels (figure
6). The broa zonations mrrored by a trend fron somedeep epithermasein mneralisation
(quatz-pyrite-chalcopyritepyrrhotite veins) in the egghepotassidiotite-chalcopyritemineral
assemblage tthe westincreasingat depth Importantly, the potassidiotite-chalcopyrite
assemblagdominatesasthe BottletreeCu mineralsation Exploratian therdore seeks to tradhe
hydrothermal lerationin the wall rockdromlow temperature pqaylitic to higher tempeature
potassic alteradinin an attempt to identifplind porphyrystyleintrusionat degpth using the
classifcationat Bottletreancludingitallics to identify thecritical minerals fothe definition of
alteration zomsin figure @
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DISTAL TO HEAT SOURCE

Fresh
Greenweakly chloritizedandesiic volcanic rocks

Outerpropylitic alteration

Chlorite-carbonge (photo9 & 56)
Slica-chlorite (photo 610, 16, 27, 3239, 42,44)
Silica-chlorite + adulariaaslow temperature Kfeldspgphotos 5253).

Inner propylitic alteration

Silica-chlorite-epidote(photos 14, 1516, 20, 49)
Silica-chlorite-epidoteactinolite + adularia+ albite (photos 4, 13, 2016-49)

Potassic akration
Secondary biotite Kfeldspar (photos 2, 512, 13, 17, 180, 21, 22, 28,30, 31, 44 45

PROXIMAL TO HEAT SOURCE

Biotite is recognisdwithin tonalitediorite intrusion dykesghaos2, 5 andbandsin thewall rocks
mosty controlled by foliationphotos11-13) with a possikd influenceby lithology (photo17-18).
Actinolite is recogniseavithin dykes photo 23, as a pervasive wall rock alteratiqgrhptos 1, 48-
51), andwithin the foliaton (4, 11, 13), including as axibplanar to folds ghoto19-20). Epidote is
best developed as ives crosscutting (photcs 14-15) or parallel(photcs 10, 16 51) to the foliation
commonly overprinting silicechlorite orlocally in ass@iationwith actinoite.

Much of theporphyry-style hydrothermal alterationf themetavolcanic and metasedimentamil
rocksis localised wihin bandscommonly featuring thbiotite-chalcopyite assemblagéigure 6),
which may grade tmmargnal actirolite and elotein scales ranging fronfhand specimeanr over
several metrehotos 1820). Alterationmay parallelfoliation within bands whictarefolded
suggesing an early iniationfor dteration andis aligned within the foliatiorandcrosscuts it.
Epidoteactinolite appear tde alignedaxial plarar to folds (photos10-11). Foldedepidote veins
(photos 1415) andlocal biotite (photos 1113) lie within the foliation andalsocrosscutit to be
folded with the foliation as axialgnarto those fdds. Whatappear o be porphynA veins are ao
foldedby those foldg¢photos 7 & 14. Alteration, deformationand Cu mineralisation are redad
assynchronous.

There arenumerous instances @dcally zone hydrothermal alteration liand specimenand varying
overseveral metresf zonation fromcentralbiotite in possilbe feederzones outwardsto actirolite
andmore marginaépidoteadularia(figure 4. Therefore the wall rock potassiepropylitic
alteration mighalso be consided asnanysmallerzoneswhich overall grde out b theaveraged
alteration depicted in Augst 2022 Themore common association of Kfeldspatwactinolite
epidote rather tlan with biotite suggestthe Kfeldspar may be the lower temperature fasm
adulariarather than higher temgrature athoclaseThey are difficult to distingiish ogically in the
field.
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Phyllic alterationdominated by evicite with variablepyrite, chloriteand silica overprints fresh
intrusions ad potassiepropylitic alterationas lwoadzones of pervasivalteration typically within
the intrusive roks,andas selvgesto veins, ass typical of porphyrystyle alteration As the earlier
zoned prograde alteratios of inerest her@s an exploration vectahe phyllicalterationoverpint
is notconsidered in detia(figure 6).

The association afhakopyrite withsecondaryiotite (potassic alteratiorgnd molybdaite with
sericite(phyllic alteration) wich is typicaly later, contributes tdhedistinctionof two mineralising
evens and date the molybdenite as later.

penetrative
foliation

dykes with phillic alteration

& mineralisation

Cu bearing sigmoids

phillic alteration chalcopyrite-bornite

D veins
potassic (biotite) alteration

propylitic (epidote) alteration

Mo intrusion

[T e Cu intrusion

MAGMATIC
[comserr 9] X X X X
Figure9 Conceptual madelfor the Bottletreeprospect fornthedata to handsaat March 2023.

X

Mineralisation

The mneralisdion recognised to date in the Bottletree drill holes inspeistégpicalof wha might
beexpected within the all rocks in thevicinity porphyryCu-Mo styledepogts or themagmatic
saurce abedt with the influence of the foliatiarLocally this mireralisation may attain economic
wallrock porphyry stylesuch asatthe Cadia districtwWall rock hosted eins,dykesbreccia and
alteration areall out of porphyryfeatures used as expédion vectors towardslind porphyry
intrusiong(Corbett, 2019

At Bottletree dalcopyrite and molybdenite miradisaion are notinked, but separatedpatially
and possibly tempolig. Virtually no typcal porphyrystyle chalcopyritemolybderte veins vere
recognisedbutonly separate Mo and Cu minésation arerecognisedBothtendto occur in
shearsMo mostlyin phyllic altered intrusios (photo 3 andchalcopyritein company wth biotite
(photos 12, 17,@ 4445), porphyry D stylequartz veinsghotos 2426 andsheargphotos27-29)
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as well asfaults photos 3637). SuperiorResources has iderniafl differenttrendsfor Cu ard Mo
veins The Cumineralisdion, as biotitechalc@yrite and B veinsdisplays a strongssociatiorwith
the penetrative foliationBy contrasthe Mo structureslisplaya wide scterincludingflatter
orientationsThis separationf Cu (with Au) from Mo is comnonin porphyry CuMo depods. In
severaporphyrydeposits (Bingham Cany@ndButte, USA) thedisconnect between Mand Cu
has ben attibuted to the earlier deposition of Mo at a highengerature, antherefoe often
deeper, than C(5eo efal., 2012; Rusk et al2008;Porter et a] 2012). Mo anomdi sm surrounds
many porphyry CuAu deposis as a shellCaspiche, Cite; Batu Hijau, Indnesia; Bajo del la
Alumbrera, Argentia) and atEl Tenente, Chileis taken to be latéSpencer eal., 2015). In cases
wheremarginalMo lies within D veinsit is regarded as lateas peithe paragenetic sequence
presented ifigure 2. At Bottletreethe chalcopyritebiotite associatiorwith potasg alterationis
regaded as earlyvhereas molybdend is best developextosscutting retragradesericite altered
dykesis late. Therefore Cu and Mo appear tdisplaydifferent controls to mineraation and
providevectors towards possible tifentintrusiontargets

Coppemineralisation occurs as

1The biotite-chalcopyrite assemlda repreents anmportantout of porphyrymineralisation
styledeveloped a part of the potassic alteration and initiated during ductilendgifor as it
is locallyfolded (hoto 1§ and occurs in bandgltoto 17 in which the chalcopyrite
becomegprogressivelydigned in the trend of the foliatioplioto 3( thatis also expldied
by sulphia mineralisationphoto 30).

1The foliaton wasdilatedin the brittle regmeto host addionalchalcopyritepyrite along
partings(photas 7 & 8) as well agporphyry Aand Dstyle veins(photcs 2430). Notesome
foliation-paralkl quartzchalcopyrite-pyrrhotite veir/breccia without sericite selvagese
locally associated with biotite altation(photo 2425, 27) or otherswith sericite alteration
selageswhich resemble D veis(photo26).

fSomequartzchalcopyrite-pyrrhotite veins are likened to deep low sulphidation epitheramal
are best developeasghst of the maiporphyryrelatedbiotite alteraion, locally overprinting
porphyry alteratiomndmineralisationphotcs 32-35).

fThere is alecline in temperature the EW sectionfrom porphyry inthewest to epithermal in
theeast.

fiChalcopyriteis also localisedvithin fault zones such ake footwall faultin DDH BTDD004
(6m @ 0.1ppmAu and0.8% Qi) whereit infills the folded fliation and is assumed to be
coeval with fotling, but may havdilled open space latéphotos 3739). A fault zone inthe
same drill hée (photo 36 resembles dgdow suphidation quartzsulphide Ad-Cu
mineralisation Corbett and Ledg 1998; Corbef 2013

fPossible brnite was recognised in aherfault zone(photo 27 as atransitionto later and
distallower pH conditionsalthough it must be verified/hetherthis bomite is a tarnish to
chalcopyrite

Molybderite mineralisation ocurs as:

fSubstantial molybdenite fillsdyke-hogedfactures at the argirs of structual zonesand is
consicered b postdate thosghyllic altereddykes derived from a deeper magritasoure
(photo 3.

fRaremolybdenitebearing aplite dykeghoto ) might also be linkd to the magmatic aarce
for mineralisation.

fLocally sheared ginsarelikened to Dveinsas quartzmolybdenite localised within the
foliation and with selvages ofrsgte dteration photo46).

fOnesolitary porphyrystyle quartzmolybderite vein with aprograde epidote selvagetsthe
foliation and is cut byt, and so representsrsgeformationaporphyryrelatedprograde Mo
mineralisation recognised only in thgptof DDHBTDDO010 atthe extrene west of te EW
section(photo ).
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ANOMALY B

One dill hole at anomaly BDDH BTDDO0O07, was brieflyexaminedn as acomparison toanomaly
A.

Host racks ae similar asstrongly foliatedmetavolcanics and lesser sedirtsanith local intrusions
such aghephyllic altered hornblende diorite porplyin the 55-66m interval which contained a
maximum Cucontentof at 5359m of 420 ppm CuNo goldis associatedvith red splaleriteat 57
58m although itis indicative of & elevaedepithermakempeature offormation butwell below
that ofporphyry mneralisation.

Hydrothermaklterationof thechloritic metavolcaniacocksvaries fromlowesttenureouter

proplitic chlorite-carbonatéphotbs 9 & 56) to silica-chlorite floading (photo 6) and epidote
(photos 15,57 & 60) with local adularia(phob 55). Epidote, as flooding, disseminatedsein shear
forms, is themost disinctive mineal, although minorctinolite(photo %) is also present
Consequetty, wall rock alterationmight beplaced infigures 24 asmostly in the lover temperature
portion of inne& propylitic alterationcharacterised bgnepidoteoverprint on chorite. Insufficient
actinolite is presento considerthe higher tempetareinner propylitic alteratiomnd no seondary
biotite ororthodase are preserds indicators fopotassialterdion zone typical d mostporphyry

Cu =ttings The minor Kfeldparis interpreted akwer tamperature adakia(photo 55) Minor
epidotemagneite-pyrite-chalcopyriteskan with Au to 0.13ppm Cu to 4467ppnandMo to
98.3ppmappeaedto be less foliate thanthe adjacent ocks Skarnoids may devegbosome distance
from intrusion source rocks and skeanot relidgle indicabrs of the digance to aorphyrytarget.
Folded epidte withaxial planar siphidesprovides a similar relatiahip between deformatth and
alteration suggested for Anomaly A.

Therefore wall rock hydrothermalalterationintersected by DDHBTDDOO7 s indicative of a
sdting for this drill hole somelistane from atargeed porphyy, and considerabliurtherthan
Anomaly A west.

Someintensey deformed and altered intrusions hést-Cu-Mo anomalisn but are nobverall
significant(photo 59. Mineralised veingnd shearandaremostly typicd of thosechaacteri®d as
D veins formedmargnal to porphyry intrumnsaredominatel by quartzepidde-carbonatevith
pyrite-chalcopyite (photes 57 &60). Some pophyry style quartpyrite-chalcopyrite veins are
presenthoto 58 and a skarn is cited abovihe Iccal redsphalerite is typical of the interpreted
settingsomedistance fom a ay intrusion source for this alteraticendweak minerakation

CONCLUSION Sand RECOMMENDATIONS

Wall rocks intersected inridl core fromthe EW drill section inat Anamay A hostout of porphyry
featureqhydrothermal alteratioand mineralisdveing typical of materialcommonlyencountered
near porphyry Cu deposjand used as exploration vectors towaniisd porphyry intrusionZoned
hydrothermal altrationgradesnwards as typical alteration sheffiggure 2)as:chlorite -> epidote-
> actinolite-biotite, regionally from cooln the easto hot conditionsof formation at depth ithe
west Cu mineralisation also varggfrom cooler deepithermako the eastthe highertemperature
biotite-chalcopyrite assemblagetimewest becoming stronger at degiphaos 12, 17 & 18 In
detail, tiefoliation has been activedm ductile to latebrittle condition as atrongstructural
controluponzonedalteration and mineralisatiplocdised in feeder struates thathecome stronger
at depth to the wesAlterationandCu mineraliséion were initiated in conditionsf ductile
deformation photcss 1820), anddisplaya strong control by the penetrative foliatigmnotos 4, 12
& 22) includinglate reactivation in conditions ofittle deformation(photos 6 & 8. Synmineral
uplift and erosion may have participated in this change from daetilettle conditionsand
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transient changes in the loctitess regnere-opened the foliation ttacilitate the introduction of
additional sulphides.

There is nespatial or tempat correlation between MandCu mineralisationvhich may be related
to different intrusios. Mo mineralisation disiays a strongrelationshipto phyllic alteredntrusions
including postdeformaton aplite dykes in DDH BT@b. A typical quartanolybdenitevein (photo
54) atextreme westof the Anomaly A data has been emplaced-ggfiormation and may be
indicative d a target in that vicinityCu ard Mo may have beemeplaced bydifferentintrusions
with Mo to belater than Cu mieralisation.

A targetremans as the source fdine zoned hydrothermal alteration and Cu minerélsga down
dip from thehottest biotitechalcopyrite assemblagehichwould normally representhewall rock
alteration closest to a porphyry tardiegures 2 & 3. However this mneralisatiorsuch as the 33m
@ 2045ppmCuin the bottom of DDH DDBTO010 already liseme750m below the surfac&he
priority AB providedat this timeis indicative of a high priorityput deegarget andmay change
with theincreasedindestanding othe geologicalcontext(below). As thedegree of dilation in the
structures that transported mineralisatiothe currentsettingremains unknow, it is difficult to
estimate depth to target.

TheentireBottletree Projects provided with a prority A for areview thatwould apply ths
geologicalmodelto the entire area of interastorderto determine whetér the currentsite of
exploration ighe best place tbe working. All the individual prospecshouldbe tabulated and
prioritisedfor continuel evaliation. Thisexercise will plaethe EW drill section in contexin order
to refinethe target cited above.

Anomaly Bwall rocksexamined in one drill hollDDH BTDDO0O7) are dominated by epidote wall
rock alterationtypical of settings more distal tany porphyrysourcethanthedeep western portion
of theEW drill section atAnomaly A(figures 2 & 3 and so is provided with griority B-C for
continuedexplorationat this time.This may change ken this drill hole is placed in context.

Some age dates wiil represent valuableadditionto the Bottetreegeologicalmode.
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Photo 1 Aplite dyke with molybdenite cross cfdkated wall rocks, DDHBTDDO0O0S5, 510.7m.
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Photo 2 Biotite alteretbnalite intrusion, DDH BTDDO, 581.9m




Photo 3 Intrusive dyke with intense sericiteeedtion and abundamnolybdenitdocated at the dyke
marginand within the Upper Mo Zon®DH BTDDO0O010, 474m.

Photo4 Penetrative foliation developed in a metavolcanic with sitidarite-actinolite alteration,
DDH BTDDO005, 566.3m.

e

a" X N
L S s

Photo5 Penetréve foliation deeopd i a tonalite withiotite and lesser epidote alteration, DDH
BTDDO004 65.7m.



Photo8 Stronglydeveloped foliation with partings exploited by sulphides, some compositional
layering and a ghosted fold on the |&DH BTDDO005. 661.3m33&ppm Cu
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Photoll Pre-existing schistasy exploited by hydrothermal alteration characterised by silica
chlorite-actinolite, DDH BTDDO005, 566.3m.
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Photo 2 Foliated band of biotitehlcopyie cut chlorite alte.ratipDH BTDDO0O05 798.5m
5121ppm Cu, 0.7ppm Mo.
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Photo b Folded epidote with the regional foliation as axial plaared a quartsulphide vein which

both within the folidion and folded with the epidotBDH BTDDO007, 264.5m

),'A ; - A ia
Photol6 Early quartz(?A type)vein folded by compression associated with formatiomef
foliation which is exploited by epidote veins, DDH BTDD004, 162.1.

Photol7 Zoneof biotite-pyrite-chakopyrite alteration within chlorite with sulphides as randomly
oriented singers,BottletreeDDH BTDDO010, 676.6m 537pm Cu.
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Pht018 Tight—moderate“cﬁ

S

the keft, DDH BTDDO010, 9123m.

Photo20 Fold with incipient devélop
621.4m.
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|ded biotite alteratioon the right and near isoclinal folded chlorite on

ment of axial planar epidattinolite, DDH BTDDO004
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Photo21 Biotite both cross cuts and is withinifgion, DDH BTDD010, 929.1m

Photoé3 Feldspar porphyry dyke withctinolite alteratioremplaced parallel to foliatio@DH
BTDDO004, 142m



Photo 24 Quartpyrite-pyrrhotite vein initiated within foliation but also cuttingdDH BTDDO0O05,
727.1m0.71% Cu.
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Photo & Quartzpyrite-chalcopyrite ein with sericite overprint within the trend of foliatidbPH
BTDDO010 908.9m0.38% Cu
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Photo Z Biotite wirh silicachlorite alteration overprint in folieon parallel sheahosted giartz
chalcopyritepyrrhotite DDH BTDD010, 9035m, 0.51% Cu.
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Phob 28 Strongly folited rock with biotite in the foliation cut by pyritealcopyritevein with
sericitechlorite selvageBTDDO010, 1007m.1, 0.3% Cu

Phot@®9 Foliation exploited { chalcopyriteKfeldsparactinolite, DDH BTDDO0O05, 584.4n0.33%
Cu.



