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Pluton Map characterisation for intrusion-related mineral exploration
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Intrusion-related mineralisation: New Zealand
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Intrusion-related mineralisation: Sams Creek

0=
Ad“::iggzi"ic Dike/Sills and
2As Metasediments Hosts
TASNA, BOLIVIA AuAsSb-(Hg)
= Donlin, Alaska
\
R
2] /
/ I
/ |
/ |
KIDSTON, AUST |
Breccias, Dikes, Sills I , | Late, Peripheral
Au-Cu-Mo-W-Bi-(As-Te) | | veins Ag-Pb-Zn-
= / | (Au-Sb-As)
£ ] / I
= / + ]
£ / |
o |
Q +
kS | ] Late Fault Veins
g I' | Au-As-Sb-(Bi)
- +
& 4 / : Replacements in
TIMBARRA - \ C:cheom;s(gcl'\}ié)ts
Disseminated # u-As+/-(Bi-
in Pluton
Au-Mo-Bi-Te-
(W-AS)
| £
59 ] Contaét Skarn
] W-Bi+/-(Au, Mo)
I | \
o || Intrusion-Hosted “
S Sheeted Veins \
2\ Au-BiTe-Mo-W-As =
6 =\ : +
':_,; \ s \
| + Flat Replacement Veins \
3\ Au-Bi-As-W-(Mo) \
Typically <2km >
7 Au-Bi-Te- As-Sb-Hg

Robert et al. (2007).
Models and exploration
methods for major gold
deposittypes

As-Mo-W Zn-Pb-Ag+/-Au

New Zealand Journal of Geology and Geophysics, 1991, Vol. 34: 429-440 429
0028-8306/91/3404-0429 $2.50/0 @ Crown copyright 1991

Gold mineralisation in a syntectonic granite dike, Sams Creek,
northwest Nelson, New Zealand i
CIRCULAR STRUCTURE

IONIC LEACH

S.]J. WINDLE
D.CRAW

Geology Department
University of Otago

MONOGRAPH 31

——

EDITED BY ANTHONY B CHRISTIE Alteration

Metasediment
host rocks

EXPLORATION AND RESEARCH

Potential Porphyry
AuCUREE \ Intrusion

i zach nomay (magnetic inversion)

\, Proposed drilhole

Exploration Update (2011-2015) on the Sams Creek
Porphyry Gold Deposit, North-west Nelson

P Angus', R Jongens’, M Phillips®, M McCulloch®, Y Nazimova® and G Ryan

Journal of Geochemical Exploration
Volumes 78-79, May 2003, Pages 613-616

Abstract

Gold mineralisation in the polymetallic
Sams Creek peralkaline microgranite, South
Island, New Zealand

Kevin Faure & &, Robert L. Brathwaite, Cornel EJ. de Ronde apy

Brathwaite & Faure (2004)

@ Earth Sciences New Zealand

earthsciences.nz


https://www.sirengold.com.au/site/projects/sam-s-creek

Pluton Map

Pluton Map has been a five-year project to characterise Aotearoa New Zealand’s plutons, supported
by the NZ Government’s Strategic Science Investment Fund through the Understanding Zealandia and
Kaitiakitanga ki Te Riu-a-Maui science programmes

Parallel geological map improvements were supported by the Regional Geological Map Archive and
Datafile, one of the NZ Government’s Nationally Significant Collections and Databases

Two main thrusts:

1. Pluton geological map base: Establish pluton mapped extents by confirming the mapped
extents of known plutons, incorporating updates where needed and identifying new plutons
within areas of undifferentiated plutonic rock

2. Pluton properties data: I[dentify characteristic chemistry and emplacement age for each pluton
and classify each with stratigraphic and petrogenetic parameters
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Plutons across Te Riu-a-Maui Zealandia

There is ~ 20,000 km? of plutonic rock across onshore
Aotearoa New Zealand

Many magnetic anomalies offshore are attributed to
igneous intrusions, noting that significant volumes of
weakly-magnetic plutons may also be present

Pluton Map has identified 336 plutons with generally well
mapped extent, almost all onshore

Plutonic rock not differentiated as plutons represents
approximately 8.6% of that

A further 25 intersections of plutonic rock in boreholes are
known although the extents of the plutons are generally
not known

There are further intrusive igheous rocks associated with
tectonised mafic and ultramafic complexes, such as the
Dun Mountain Ophiolite Belt, and Cenozoic volcanic arcs

@ Earth Sciences New Zealand
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Pluton
geological
map base

NZL_GNS_250K_geological_units
(Heron 2023)

SubQ_geological_units
(Rattenbury 2025)

SubQ_geological_units:
intrusive rock class
(Rattenbury 2025)
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Newly-mapped plutons

Through the duration of the project, 47 newly named and
43 newly mapped or remapped plutons have been
delineated

Most of these are in plutonic rock areas in Northwest
Nelson and West Coast, previously differentiated only to
petrogenetic suite level

Aeromagnetic data interpretation has been important for
distinguishing between plutons and defining their

boundaries

Total magnetic intensity,
reduced to pole in the
Lake Rotoroa area
(NZP&M data, Thomson
Aviation 2020)
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Pluton properties data

More than 40 mineralogical, textural, structural,
geochronological, geochemical, isotopic and other
physical properties as well as stratigraphic and
petrogenetic classification have been compiled

Analytical properties are based on the “key sample”
concept-real samples, well-dated and considered to
be representative of the pluton in terms of its
chemistry and mineralogy

New geochronology (U-Pb zircon ICP-MS)
QA/QC’d geochemistry (XRF)
New O isotope data (whole-rock, quartz, feldspar)

In its Atlas form, Pluton Map has 43 symbolised maps
showing selected properties, ratios and other
calculated parameters
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Pluton Map Atlas: examples of classification properties
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Pluton Map Atlas: examples of numeric properties

Emplacement age “aoa P Gy

4

<100.5 Ma (Late Cretaceous and younger) l‘

100.5 - 145 Ma (Early Cretaceous) B ,
B 145 - 201 Ma (Jurassic) ) | A »
I 201 - 252 Ma (Triassic) Cu (ppm) { ( - EI

252 - 299 Ma (Permian) below method of detection | ‘l , ‘ A

299 - 359 Ma (Carboniferous) 3-30 { A
[ 359 - 419 Ma (Devonian) I 30 - 60
N >419 Ma (Silurian and Cambrian) N 60 - 120

. 120 - 210

50 kilometres.

d18 O feldspar
83-40

B 41-80

I 8.1-129

Emplacement age Copper concentrations 018 O feldspar

@ Earth Sciences New Zealand

earthsciences.nz



Pluton Map products

Atlas of pluton properties (PDF, freely downloadable) _M | ¢ Y

Sagar MW, Rattenbury MS, Faure K, Tulloch A, Turnbull RE. 2025. s .
Atlas of pluton properties for Aotearoa New Zealand. GNS Science | 5
Report 2025. * ’

GIS dataset (freely downloadable GIS data, web map application
and streamable web service)

Pluton Map next steps?

Sampling, dating and geochemistry of remaining plutons

4
Consistent trace element geochemistry (ICP-MS/AES, fire assay) of 4 _
all plutons, including REEs, Ag, Au, Cd, Co, Cu, Li, Mo, Snand Ta R »
‘,-‘z‘-\f
Mineralisation-specific fertility parameters such as Fe oxidation \

state, zircon and apatite trace elements T Lo
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Geoscience data for mineral exploration

Public domain geoscience data relevant to mineral exploration comes from, amongst others,
Earth Sciences New Zealand, NZ Petroleum & Minerals and exploration companies via their

permit obligations

Good quality, accessible geoscience data assists exploration targeting

Continued acquisition of
public domain geoscience
data (and its promotion) will
maintain or enhance New
Zealand’s attractiveness for
mineral exploration

Where and what are the key
geoscience data gaps?
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A time-lapse history of
pluton emplacement across
southern Aotearoa New Zealand

i1, eastern Fiordland
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