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The Melanesian Orogeny
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tHow would we perceive this
orogen in the geological record?
Is this a long-lived convergent
margin with accreting terranes?

TWe have a continuous record of
arc magmatism since ca. 43 Ma
but could we resolve the
different phases?

+Could we actually identify the
plate boundaries?

tDo we have any chance of
resolving metallogenic events?




A brief tour of PNG geology



Porphyry-epithermal systems of PNG and Solomon Islands

Regional endowment of ~200 Moz Au and ~40 Mt Cu
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Contained Gold PNG and Solomon Islands



Regional Endowment & Metallogeneis
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Magmatic Terranes
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Metallogeneis Vs. Arc Terranes
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The Melanesian Arc
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Melanesian Arc Metallogenesis
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T Melanesian arc magmatism
from at least 43 Ma

T Ontong Java Plateau collision
with Solomon Islands at 26 Ma

1 Formation of dominantly
porphyry-Cu deposits from 26
to 20 Ma

T Arc cessation from 20 Ma

T Note: mineral deposits also
distal to collision

Holm et al., 2015; 2019
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New Britain Geology

T EoceneaOligocene arc basement covered by extensive Miocene shelf carbonates.

T Overprinted by Pliocen&)uaternary arc related to New Britain trench subduction.

Holm et al., 2013 15 ® © o o



SimukuCuMo Porphyry Deposit

T Oligocenet earliest Miocene porphyries intruding Melanesian Arc Kapuluk and Baini
Volcanics within the Simuku Crush Zone.

Holm et al., 2013 16 ® © o o



Simuku Igneous Complex

Baining/Kapuluk Volc.

PFHbIxQtz Porphyry

T All rock types show a typical geochemical
signature of subduction related arc magmatism.

T Except for the heavy REEs on the right of the plot.

Holm et al., 2013 PIBt-Qtz Porphyry
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Arc record of OJP collision
PIBt-Qtz

Porphyry

PFHDbI+Qtz
Porphyry

Baining/Kapuluk Volcanics
Holm et al., 2013
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Holm et al., 2013
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Tectonic Evolution and Metallogenesis
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The Maramuni Arc
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The Maramuni Arc

Holm et al., 2015
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7.4 Ma & 6.2 Ma
PFQtzBt Porphyry
(Dacite)

9.4 t8.7 Ma
Tonalite

12 Ma
Plag Porphyry
(Andesite)
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Hf Isotopes In zircon
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Where Is the subduction zone?

T Is subduction from the north (Trobriand-model) or the south (Pocklington-model)?

T What is the source of crustal contamination? Where is the older crust?
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Maramuni Arc Evolution
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+ OJP collision and cessation of
subduction at Melanesian
trench at 26 Ma

+ Pocklington trough
subduction and arc
magmatism from the late
Oligocene, ca. 26 Ma

t Late Oligocene-early Miocene
extension and cooling in
North Sepik (Crowhurst et al.,
1996)

t Australian continent collision
with New Guinea Mobile Belt
at ca. 12 Ma

Holm et al., 2015; 2019
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Maramuni Arc Evolution
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+ Continental collision and
formation of New Guinea
Orogen from 12 Ma

 Formation of dominantly
porphyry-Cu deposits from
12 t6 Ma

t Likely some correlation with
level of exhumation

1 Crustal delamination at 6 Ma
linked to renewed orogenesis

$ Formation of diverse deposit
styles from 6t 0 Ma

Holm et al., 2015; 2019
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Pliocene-Quaternary Magmatism & Porgera




Pliocene-Quaternary Magmatism & Porgera




Tectonic Evolution and Metallogenesis
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Microplate Tectonics
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Microplate Tectonics

Holm et al., 2016
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Arc-Continent
Collision in the
West Bismarck

Holm and Richards, 2013 @ © e @



Arc-Continent
Collision in the
West Bismarck
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Where are the earthquakes occurring?

Holm and Richards, 2013



East-West Transitional Geochemistry
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Arc magmatis
derived from
subduction of
continental
EpesSY
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Microplate Tectonics and Mineralisation




Solomon Arc Metallogenesis

Holm et al., 2015
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Solomon Arc Metallogenesis

t+ Subduction at the New Britain and San
Cristobal trenches from ca. 10 Ma.

1 Onset of microplate tectonics and
spreading in the Woodlark Basin from 6
Ma (Holm et al., 2016).

t Formation of mineral deposits correlate
with subduction of lower plate structure:

$Woodlark marginal structure;
$Woodlark spreading centre.

+ Deposit localisation within arc normal
transpressive structures in the upper plate.

Holm et al., 2019
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Eastern Bismarck/Solomon Arc Metallogenesis

Holm et al., 2015
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Eastern Bismarck/Solomon Arc Metallogenesis

+ Upper plate extension is key in
focusing fluids.

+ Sea floor spreading in the eastern
Bismarck Sea, and intra-arc
extension with formation of the
Feni Deep.

+ Deposit formation controlled by
upper plate extensional structures
with deposit enrichment from slab
structure, e.g. Ladolam (Liir
formed above a tear in the
subducting slab.
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Tectonic Controls on Deposit Formation

tEastern Papua New Guinea and the Solomon Islands region
Is well endowed region with porphyry and epithermal
deposits.

TPlate tectonic reconstructions suggest a strong correlation
between deposit formation and location of%rder
tectonic structure.

1The tectonic controls that control deposit location are
settings of enhanced fluid flux from the subducting slab or
mantle, e.g. active spreading, slab tears and edges, upper
plate extension.



Tectonic Evolution and Metallogenesis
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A brief tour of PNG geology



Porphyry-epithermal systems of PNG and Solomon Islands

Regional endowment of ~200 Moz Au and ~40 Mt Cu
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