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Let’s uncover (some of) the story of the Martite-Goethite
deposits in Western Australia’s Hamersley Province of

i' mriwe B IIIG ﬂ

E. Ramanaidou, R. Baumgartner, L. Courtney-Davies, M. Danisik, K. Fenselau, B. Godel, J. Hill, I. Lau, L. Martin, B. Pejcic, N. Piechocka, T. Pinchand,
T. Poulet, H. Powell, A. Rodger, W. Salama, P. Schaubs, L. Schoneveld, T. Shelton, Y. Teitler, G. Walker & D. Winchester I



We are made of stardustI The iron in your blood of
%@  your rlght hand came from a star that blew up 8

fﬁ b|II|on years ago the |r0"n"*'m your Ieft hand came
silf€ornell Tarter from anothor star"i*'" o

.~ “lam holding a piece of cosmic history”



1. Are you here to uncover the secrets
of Martite Goethite?

FRENCH FOR
| CAN'T BE
BOTHER-ED|

2. Curious but never had the chance to
ask (or could not be bothered)?

3. Or maybe you are just here for the free
pizza?

4. Whatever your reason, there is something
for everyone, | hope!
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Did you know that Australia holds around 50 billion tonnes of M-G ores

CSIRO
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When it comes to minerals, none are more critical for Australia than
iron ore.

Despite the buzz around rare earths and decarbonisation, iron ore
remains our biggest earner and our most important export

ABC Business Correspondent, lan Verrender (11/11/25) ‘
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Mineralisation of M-G ores is a story of 2 superimposed processes

Hardcap (secondary)
Intense dissolution (big pores), Primary structure mostly lost, VG & OG

Weathering Hydrated (secondary)

Dissolution (small pores), VG, OG, secondary hematite (dehydrated).
Primary structure partially lost

MG Ore (primary)
Relictual primary MG and partial dissolution
of goethite and martite
Primary structure is still mostly preserved

Supergene mimetic
enrichment of the BIF

.. Leached BIF
Y Ochreous goethite and quartz dissolution
! \ . .
L‘ 1l ] lﬁ) 1;; Fresh BIF unmineralised
i . Magnetite, chert, silicate and carbonate




Supergene mimetic
enrichment of the BIF
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MG Ore (primary)
Relictual primary MG and partial dissolution
of goethite and martite
Primary structure is still mostly preserved

Gdchert-4¥ Gocarb + :
Gostilp =BG -

Martite




Hardcap (secondary)

Intense dissolution (big pores), Primary structure mostly lost, VG & OG

Weathering Hydrated (secondary)

Dissolution (small pores), VG, OG, secondary hematite (dehydrated).
Primary structure partially lost

- 'Vitreous Goethite

Each has unique properties and tells a different part of the ore’s story ‘



Let’s take a closer look at the textures and fabric of these minerals




It is all about surface versus volume light scattering!

Incident light Incident light

N

Specular Diffuse
reflection reflection

atural surfaces
Increasing surface roughness

C. D.

Specular Diffuse

reflection reflection Volume scattering Cavity effect

scattering

Brown goe

CSIRO
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Goethite spectra

o Hem/Goe Ratio Iron oxide spectra
- . Brown Goethite . P
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Dating Goethite: U-Th/He 68 Brk & 61 MM with 8 Mt, 56 BG, 22 OG and 51 VG

§ =

. 0G1:40-25 Ma
. P®,  0G2:20-10 Ma
J/  BG2:40-10 Ma

Mt: 60-40 Ma; BG1: 60-40 Ma

VG: 40-20 and 20-10 Ma VG at 5, 8 & 58 m in 1 drill hole 15 Ma ‘



In 2025, M-G is the leading DSO
The mineralisation of M-G ores involves two overlapping processes:
* Mimetic and weathering

BG, OG, and VG are produced by surface versus volume light scattering,
* Used for spectral differentiation, such as the boomerang technique

Martite and BG1 were formed first, between 60 and 40 million years ago
Other goethites developed between 40 and 10 million years ago,

 With BG1, BG2, and VG resulting from iron addition or precipitation,
 While OG1 and OG2 formed due to iron dissolution

CSIRO



* Understanding these ore bodies is not just academic—it helps us target
exploration, reduce risk, and keep Australia at the forefront of global iron

ore production!

* Remember, we are all made of stardust—and so is the iron we mine!

* As Kipling wrote: Gold is for the mistress—silver for the maid"— Copper for
the craftsman cunning at his trade!" "Good!" said the Baron, sitting in his
hall, but Iron—Cold Iron—is master of them all.

Thank you, and | look forward to your questions!
it

CSIRO



Thank you for coming to our 2025 Tech Talks!
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