
FACIES ANALYSIS, MODELLING & GEOLOGICAL MAPPING OF 
THE WAGGA TANK-SOUTHERN NIGHTS DEPOSIT

SEBASTIAN HIND AND DAVID EDGECOMBE



2

This presen ta tion m ay conta in certa in sta tem ents and projections provided by or on be h a lf of Pee l Min ing Lim ited (“Pee l”) with
respect to the an ticipa ted fu ture undertakings. These forward-looking sta tem ents re flect various assum ptions by or on beha lf of
Pee l.

Accord ingly, these sta tem ents a re sub ject to sign ifican t business, econom ic and com p etitive uncerta in ties and contingencies
associa ted with the m in ing industry which m ay be beyond th e control of Pee l which could cause actua l resu lts or trends to d iffe r
m ate ria lly, includ ing but not lim ited to price and currency fluctua tions, geotechn ica l factors, d rilling and production resu lts,
deve lopm ent progress, op era ting resu lts, rese rve estim ates, legisla tive , fisca l and regu la tory deve lopm ents, econom ic and financial
m arke ts conditions in various countries, approva ls and cost estim ates, environm enta l risks, ab ility to m eet funding requ irem ents,
share price vola tility. Accord ingly, there can be no assurance tha t such sta tem ents and pro jections will be rea lised . Pee l m akes no
represen ta tions as to the accuracy or com ple teness of any such sta tem ent of projections or tha t any forecasts will be ach ieved .

Additiona lly, Pee l m akes no represen ta tion or warran ty, express or im plied , in re la tion to, and no responsib ility or liability (whether
for negligence , under sta tu te or otherwise) is or will be accep ted by Pee l or by any of the ir respective office rs, directors,
shareholders, partners, em ployees, or advise rs as to or in re la tion to th e accuracy or com ple teness of the in form ation , sta tem ents,
op in ions or m atte rs (express or im plied) arising out of, con ta ined in or derived from th is presen ta tion or any om ission from th is
presen ta tion or of any other written or ora l in form ation or op in ions provided now or in the fu ture to any in te rested p arty or its
advise rs. In furn ish ing th is presen ta tion , Pee l undertakes n o obliga tion to provide any additiona l or upda ted inform ation wh ether as
a resu lt of new inform ation , fu tu re even ts or resu lts or otherwise .

Noth ing in th is m ate rial should be construed as e ither an offe r to se ll or a solicita tion of an offe r to buy or se ll securities. It does n ot
include a ll ava ilab le in form ation and should not be used in isola tion as a basis to invest in Pee l.

DISCLAIMER
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STUDY AIMS
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1. Facies ana lysis 
2. Facies a rch itectu re  
3. Facies m ode l 
4. Geologica l m app ing 
5. Exp lora tion



5ASX: PEX I  www.pee lm in ing.com .au

BACKGROUND GEOLOGY

LOCATION
• 150km  South  of Cobar; 40km  to May 

Day; 50km  to Mallee  Bull

• Weste rn  edge  of the  Mt Hope  Trough

DEPOSIT OVERVIEW
• Polym eta llic Zn-Pb-Ag-Cu-Au deposit of 

VMS affin ity

• Steeply WNW/NW dipping, loca lly 
overturned  to  SE (Wagga  Tank)

• Hosted  with in  a  package  of volcanic and  
sed im enta ry rocks of the  Mt Kennan 
Volcanics

• Low stra in , lower greenschist facies 
m etam orphic grade
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BACKGROUND GEOLOGY

EASTERN 
FORMATION

VIVIGANI 
FORMATION

WAGGA TANK 
FORMATION

STRATIGRAPHY
• Easte rn  Form ation  turb id ite s (Mt Kennan 

Volcanics) 

• Vivigani Form ation  volcanics (Mt Kennan 
Volcanics) 

• Wagga  Tank Form ation  turb id ite s (Mt Kennan 
Volcanics) 

• Unconform ably overla in  by transported  cover 
(Tertia ry & Qua te rna ry) up  to  >100m  th ick 

MINERALISATION

• Stra tiform  lam ina ted , banded  to  m assive  
Sp>Py>Gn>Cpy

• Discordant, in tense ly a lte red  stockworks of 
d issem ina ted  and  ve in  su lphides

STRAT COLUMN LEGEND
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BACKGROUND GEOLOGY

GNSW Sea mless Geology 

LOCATION OF MINERALISATION
• Discontinuous, 2km  strike  length  
• Wagga  Tank
• Link Zone
• Southern  Nights Centra l
• Southern  Nights South
CONTAINED MINERALISATION
• Wagga  Tank & Link Zone : 0.81Mt @ 

5% Zn, 2.4% Pb, 81g/t Ag, 0.4% Cu 
& 0.5g/t Au

• Southern  Nights Centra l & 
Southern  Night South : 4.14Mt @ 
5% Zn, 2% Pb, 77g/t Ag, 0.2% Cu & 
0.3g/t Au
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MINERAL RESOURCE ESTIMATE
MARCH 2020 

• INDICATED: 2.95Mt @ 5.73% Zn, 2.33% Pb, 0.23% Cu, 
85.5g/t Ag & 0.36g/t Au 

• INFERRED: 2Mt @ 4.0% Zn, 1.6% Pb , 0.3% Cu, 67g/t Ag & 
0.3g/t Au 

• TOTAL RESOURCE: 4.95Mt @ 5.0% Zn, 2.0% Pb , 0.3% Cu, 
78g/t Ag & 0.4g/t Au
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FACIES ANALYSIS
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3cm

EASTERN FORMATION TURBIDITE FACIES
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Ea st e rn Fm t urbidit e  fa cies from WTRCDD128, 579m

Y

• Deep m arine  tu rb id ite  se tting 
• Massive  to  th in ly bedded  sha le , siltstone , sandstone  
• Graded  bedding com m on 
• Locally hosts polym eta llic stringer ve in ing a t Wagga  Tank
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VIVIGANI FORMATION COHERENT RHYOLITE 
FACIES
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3cm

Coherent  rhyolit e  fa cies from WTRCDD091, 395.7m

• Aphyric to  loca lly sparse ly p lagioclase  phyric
rhyolitic lava

• Abundant quartz-filled  am ygdales
• Com m only flow-banded  
• Devitrified , origina lly glassy groundm ass 

evidenced  by spheru litic and  m icropoikilitic
textures HSSN039
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VIVIGANI FORMATION COHERENT RHYOLITE 
FACIES

3cm

Cra ckle  breccia  t ext ure  from WTRCDD141, 324.6m

Jigsa w-fit  breccia  t ext ure  from WTRCDD111, 448.8m

• Crackle  to  jigsaw-fit b reccia  textures a t lava  m argins
• Form ed from  in-situ  quench  fragm enta tion  of the  lava  as it flowed 

in to a  m arine  environm ent
• Form s a  dom e-like  structure  on  the  pa laeo-seafloor ~2km  in  length
• Thickness curren tly not defined  – m inim um  250m  
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VIVIGANI FORMATION RHYOLITE-BEARING 
MASS FLOW BRECCIA FACIES

3cm

Rhyolit e -bea ring ma ss flow breccia  fa cies from WTDD002, 384m, 441m

• Sub-angular to  sub-rounded  clasts of sha le /siltstone , sandstone  
and  lesser coheren t rhyolite  in  sha le  m atrix

• Chaotic, m atrix to  clast-supported
• Form ed from  subaqueous m ass-flows during the  collapse  of 

unstab le  au toclastic b reccias a t coheren t rhyolite  m argins
• Analogous to  facies a t Highway-Reward  deposit, Queensland
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VIVIGANI FORMATION RHYOLITE-BEARING 
MASS FLOW BRECCIA FACIES

3cm

Rhyolit e -bea ring ma ss flow breccia  fa cies from WTRCDD218, 221.8m

Rhyolit e -bea ring ma ss flow breccia  fa cies from WTRCDD215, 137m

• Sm ooth , very well-rounded  clasts of coheren t rhyolite  in  a  sandy 
m atrix 

• Clast-supported  
• Resedim ented  lava  clasts spa lled  from  steep-sided  flow fronts of 

coheren t rhyolite  bodies th rough curvip lanar fracturing
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VIVIGANI FORMATION VOLCANICLASTIC 
FACIES

3cm

Volca nicla st ic sa ndst one  from WTRCDD060, 313.9m

Volca nicla st ic breccia  from WTRCDD123, 547.1m

Volca n icla s t ic sa n d st on e : 
• Com prised  of fe lsic lava , sed im entary gra ins and  volcan ic quartz
• Massive  to  th in-bedded  with  loca l cross-bedding and  graded  beds
Vo lca n icla s t ic b re ccia : 
• Polym ict with  clasts  of sed im entary and  volcan ic provenance  
• Chaotic, clast to  m atrix supported
• Coarse  debris-flow deposits  

Y
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VIVIGANI FORMATION VOLCANICLASTIC 
FACIES

3cm

Pyrit ic sha le  from WTRCDD166, 424m

Biocla st ic sha le  from WTRCDD141W1, 450.1m

• Episodic deposition  - qu ie scence  pe riods m arked  by deposition  of fine -
gra ined  sed im ents accom panied  by fine -gra ined  pyrite   

• Local crinoids, cora ls  and  lim estone  = proxim ity to  em ergent/near 
em ergent volcan ic cen tre  and/or syn-volcan ic fau lt

• Subtle  cross-bedding in  volcan iclastic sandstone  = d ista l  
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2.4cm
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VIVIGANI FORMATION PORPHYRITIC 
INTRUSIVE RHYOLITE FACIES

Porphyrit ic int rusive  rhyolit e  fa cies from WTRCDD141W1, 640.25m

• Occurs loca lly a t the  Link Zone
• Crysta l-rich , quartz-fe ldspar+/-b iotite  phyric

rhyolite  
• Com m on pepe ritic contacts  with  carbonate  

a lte red  sed im ents 
• Very h igh-leve l syn-volcan ic in trusion  (dyke  or 

sill) em placed  in to unconsolida ted  sed im ents
HSSN043
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Y

WAGGA TANK FORMATION TURBIDITE FACIES

3cm

Wa gga  Ta nk Fm t urbidit e  fa cies from WTDD002, 117.5m

• Deep m arine  tu rb id ite  se tting: absence  of abundant fg sandstone  
suggests a  m ore  d ista l se tting than  Easte rn  Form ation

• Thin  bedded  sha les with  subord ina te  siltstone  with  com m on 
graded  bedding, sharp  bases, scours and  occasiona l cross bedding

• Com m on euhedra l and  recrysta llised  pyrite  p roxim al to  Vivigani 
Form ation  contact
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WAGGA TANK FORMATION TURBIDITE FACIES

3cm

St ra t iform ma ssive  sulphides from WTRCDD192, 358m, wit hin 8m @ 19.23% Zn, 11.11% 
Pb, 1.36% Cu, 307 g/ t  Ag, 0.64 g/ t  Au 

• Stra tiform , fine ly lam ina ted  to  banded  to  m assive  
Sphale rite>pyrite>ga lena>chalcopyrite

• Hosted  a t the  base  of the  Wagga  Tank Form ation  turb id ite  facies a t 
contact with  Vivigani Form ation
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FACIES ARCHITECTURE
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FEATURES USEFUL IN THE DETECTION OF 
SYN-VOLCANIC FAULTS (Fra n k lin  e t  a l., 2005)

1. Fe lsic lava  flows, dom es and  cryp todom es m arking volcan ic cen tres
2. Syn-volcan ic dykes and  dyke  swarm s
3. Hydrotherm al a lte ra tion  tha t p re fe ren tia lly deve lops in  dykes tha t occupy 

the  structu re  or in  the ir ad jacen t wa ll rocks 
4. Diachronous wedges of ta lus; ta lus b locks; debris flows
5. ‘Growth’ of footwall sequences over a  short la te ra l d istance

21ASX: PEX I  www.pee lm in ing.com .au
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FACIES ARCHITECTURE
1. LINK ZONE – FELSIC LAVA FLOWS, DOMES & CRYPTODOMES MARKING VOLCANIC CENTRES

3cm

Cra ckle  breccia  t ext ure  in  coherent  rhyolit e  fa cies from WTRCDD141, 324.6m

Coherent  rhyolit e  fa cies from WTRCDD141, 316m
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FACIES ARCHITECTURE
2. LINK ZONE – SYN-VOLCANIC DYKES AND DYKE SWARMS

Int rusive  rhyolit e  fa cies from WTRCDD141W2, 640.3m

Peperit ic cont a ct  from WTRCDD141W2, 645m

3cm
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FACIES ARCHITECTURE
3. LINK ZONE – HYDROTHERMAL ALTERATION THAT PREFERENTIALLY DEVELOPS IN DYKES
THAT OCCUPY THE STRUCTURE OR IN THEIR ADJACENT WALL ROCKS

3cm

Sericit e  a lt e red porphyrit ic rhyolit e  fa cies from WTRCDD141W2, 650.5m

HSSN043
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FACIES ARCHITECTURE
4. LINK ZONE – DIACHRONOUS WEDGES OF TALUS; TALUS BLOCKS; DEBRIS FLOWS

Polymict crinoid-cora l-rhyolit e  breccia  from WTRCDD138, 418m

3cm
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FACIES ARCHITECTURE
5. WAGGA TANK/ LINK ZONE – ‘GROWTH’ OF FOOTWALL SEQUENCES OVER A SHORT LATERAL DISTANCE
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FACIES ARCHITECTURE
WAGGA TANK-SOUTHERN NIGHTS MODEL

STRAT COLUMN LEGEND
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FACIES ARCHITECTURE
FEEDER SUB-VOLCANIC INTRUSION?
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MINERALISATION & 
HYDROTHERMAL ALTERATION
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MINERALISATION
STRATIFORM LAMINATED TO MASSIVE SULPHIDES 
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La mina t ed spha lerit e -pyrit e-ga lena -cha lcopyrit e  from WTRCDD192, 
358m. From Edgecombe e t  a l. (2019)

St ra t iform ma ssive  sulphides from WTRCDD199, 224m

Adapted  from  
Lydon  (1984)

Pb -Ag-Cd -Sb -Zn  s ign a t u re  



3131ASX: PEX I  www.pee lm in ing.com .au

Qua rt z-ha ema t it e  exha lit e  horizon from WTRCDD141W1, 679m

Qua rt z-ha ema t it e-pyrit e  exha lit e  horizon from WTRCDD226, 247m

Adapted  from  
Lydon  (1984)

MINERALISATION
EXHALITE HORIZONS
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Spha lerit e -pyrit e  st ringer ve ining from WTRCDD105, 265-266m. 
From Edgecombe e t  a l. (2019)

Pyrit e-cha lcopyrit e  st ringer ve ining from WTRCDD161, 326.4-
327.4m

Adapted  from  
Lydon  (1984)

MINERALISATION
SULPHIDE STOCKWORK ZONE

Cu -Au -Bi-In -Mo s ign a t u re  
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Fe-chlorit e  a lt e red volca nicla st ic sa ndst one  from WTRCDD105, 263m

Fe-chlorit e  a lt e red volca nicla st ic sa ndst one  from WTRCDD059, 255m

Adapted  from  
Lydon  (1984)

HYDROTHERMAL ALTERATION
Fe -CHLORITE ZONE
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Mg-chlorit e  a lt e red volca nicla st ic breccia  from WTRCDD234, 329m

Mg-chlorit e  a lt e red volca nicla st ic sa ndst one  WTRCDD091, 248m

Adapted  from  
Lydon  (1984)

HYDROTHERMAL ALTERATION
Mg-CHLORITE ZONE



3535ASX: PEX I  www.pee lm in ing.com .au

Sericit e  a lt e red volca nicla st ic breccia  from WTRCDD186, 509m

Silica -sericit e  a lt e red coherent  rhyolit e  from WTRCDD228, 151m

Adapted  from  
Lydon  (1984)

HYDROTHERMAL ALTERATION
SERICITE ZONE
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GEOLOGICAL MAPPING
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HISTORICAL MAPPING
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WAGGA TANK – SOUTHERN NIGHTS –
FENCELINE GEOLOGICAL MAP

38ASX: PEX I  www.pee lm in ing.com .au

STRAT COLUMN LEGEND



3939ASX: PEX I  www.pee lm in ing.com .au

WAGGA TANK – SOUTHERN NIGHTS –
FENCELINE INTERPRETED CROSS-SECTION
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GEOLOGICAL MAPPING 
OUTCROPS
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• Outcropping Wagga  Tank Form ation  sha les 

• Outcropping Vivigani Form ation  volcaniclastic b reccia

• Gossanous volcaniclastic b reccia  and  sha le , Vivigani 
Form ation /Wagga  Tank Form ation  contact zone , pXRF: 
153 p p m  As , 2,280 p p m  Bi, 628 p p m  Cu , 133 p p m  Mo, 
83 p p m  Pb , 230 p p m  W, 6 p p m  Zn

10cm

Viviga ni Fm volca nicla st ic breccia , 379656E/ 6387249N

Wa gga  Ta nk Fm sha le , 379662E/ 6387337N

Gossa nous volca nicla st ic breccia  a nd sha le , 379863E/ 6386583N

2cm



4141ASX: PEX I  www.pee lm in ing.com .au

EXPLORATION
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EXPLORATION
2021 DIPOLE-DIPOLE I.P SURVEY
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TARGETS

• Major chargeable  anom aly 
coincident with  Link Zone  
volcanic cen tre  and  m apped  
syn-volcanic fau lt 

• Significan t chargeable  anom aly 
SW of Southern  Nights South , 
N of Wagga  Tank and  a t The  
Bird  and  Fence line

• Chargeable  anom aly with  
coincident FLEM & AEM 
anom aly proxim al to  Wagga  
Tank an ticline  h inge   

• Minor chargeable  anom aly a t 
Pine  Valley syncline  h inge  
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HIGHLIGHTS

• 13m  @ 21.49% Pb, 120 g/t Ag & 
4.36 g/t Au from  119m  in  
TBRC001

• Previous drilling now 
considered  to  be  in  footwall 
stockwork ve in  zone  a t Vivigani 
Fm  – Easte rn  Fm  contact

• Prospective  Wagga  Tank Fm  –
Vivigani Fm  contact is  west of 
p revious drilling

Re com m e n d a t ion
Drill the  p rospective  Wagga  Tank 
Fm -Vivigan i Fm  contact to  the  west, 
above  TBRC001 and  proxim al to  in -
situ  coheren t rhyolite  (Mt Kennan) 

EXPLORATION
HISTORIC FENCELINE PROSPECT (Pb -Ag-Au ) DRILLING



44

CONCLUSION
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1. Used  facies ana lysis to  iden tify the  Link Zone  volcan ic cen tre  and  m ultip le  
syn-volcan ic fau lts

2. Produce  a  2D facies m ode l of the  deposit tha t h igh ligh ts the ir con trol on  
m inera liza tion

3. Used  geologica l m app ing in  con junction  with  the  m ode l to  de linea t over 
3.5km  of p rospective  stra tigraphy, ou tside  of the  cu rren t resource

4. Further re fined  ta rge ts with  a  d ipole -d ipole  I.P su rvey 
5. Used  geologica l m app ing and  the  facies m ode l to  show drilling a t 

Fence line  was like ly in  the  footwall stockwork zone  and  the  h igher-grade  
Wagga  Tank Fm /Vivigan i Fm  con tact rem ains un tested
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THANK YOU FOR LISTENING 
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