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Exhumation and PreservationSource Pathway Fluids
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Fertility of iron-formations
(producing a thick, Fe-rich unit, with low contamination from other 

elements, e.g. Si, Al, Ti, P)

Increasing oxygen content 
of the Earth’s atmosphere - 
from reducing to oxidising 

conditions

High permeability zones (directing fluid 
flow and iron enrichment of iron-

formations)

Archean to 
Paleoproterozoic rocks 

with an age of the 2.3 Ga 
Great Oxidation Event

Archean and 
Paleo-proterozoic 
rock occurrence 
layer (chron+m)

Crustal extension responsible for large 
basin formation, controlling 

accommodation space for sedimentation

Margins of 
paleocratons

Paleocratonic 
boundary 
layer (i)

Ancient 
continental 

shelves 
distribution 
layer  (m+g)

Sedimentation of iron-formations - 
in deep marine environments, 

during hiatal episodes, with low 
clastic or magma inputs

Secondary tectonic 
thickening of iron-

formations

Thick and extensive 
occurrences of iron-
formations with low 
content of Si, Al, Ti, P

Tight fold hinges, tectonic 
stacking of iron-

formations, and boudin 
areas

Structurally thickened 
iron-formation layer 

(m+g)

Iron-formation 
layer (m+g)

Greenstone 
belt 

distribution 
layer (m+g)

Exhalative 
sulfides 

distribution 
layer (MIN)

Iron-
formation 
age layer 

(chron+m)

Primary 
thickness of 

iron-formation 
layer (m+g)

Fe2O3T wt% 
content of 

iron-formation 
layer (c+m)

SiO2 wt% 
content of 

iron-formation 
layer (c+m)

Al+Ti+P 
content of iron-
formation layer 

(c+m)

Broad damage 
zones

Shear zones, 
faults, 

fractures, 
breccias, and 

iron oxide veins

1:100 000 
Linear 

Structures 
layers (m+g)

Fault dens ity 
layer (m)

Fault thickness 
layer (m)

Long-lived,  
reactivated 
structures

Superimposed 
hypogene and 

supergene 
alteration 
mineral 

assemblages in 
deformation 

zones

Reactivated 
fault layer 

(m+g)

Areas of low-
mean stress for 
fluid  focussing

Intersections 
between 

damage zones, 
bends

Dilational zone 
layer (m+g)

Dissolution of 
gangue 

minerals to 
produce 
cavities, 

enhancing 
secondary 

permeability

Hydrothermal 
breccias

Hydrothermal 
breccia layer 

(m+g)

Exhumation and preservation of iron 
orebodies

Protection of 
soft friable ores 

by overlying 
hardcaps

Hardcaps 
overlying iron-

formations

Hardcap layer 
(m)

Preserving ores 
in down-
thrown 
grabens

Faults and 
grabens

Graben layer 
(m)

Stable plateaus 
with slow rates 

of eros ion

Plateaus  and 
areas  with 

abundant relict 
regolith

Stable  plateau 
layer (m)

Absence of late 
addition of 

silica to iron 
ores

Absence of 
hydrothermal 

quartz

Absence of 
hydrothermal 
quartz-bearing 
deposits, e.g. 
orogenic Au 

(MIN)

Ancient 
continental 

shelves
Thick basins

Greenstone 
belts

VMS and 
exhalative 
deposits

Iron-
formation 

age

Basins 
distribution 
layer  (m+g)

Silica-dissolving fluid (removing quartz from 
iron-formations and concentrating iron)

Basinal brines 
derived from 

modified 
seawater

Hydrothermal 
alteration of 

iron-formations 
and nearby 

rocks 
(hypogene iron 
oxides, removal 

of quartz, 
carbonate 

replacement, 
thinning of 

bands, 
geochemical 

gradients)

Iron oxide 
minerals 

content layer 
(m+s)

Quartz 
depletion layer 

(m+s)

Carbonate 
mineral layer 

(m+s)

Average band 
thickness layer 

(m)

Fe content 
layer (c)

Si content layer 
(c)

Magmatic-
derived brines  
that are hot, 

acidic or 
alkaline

Express ions of 
hydrothermal 
alteration plus 

iron-formations 
located 

proximal to 
felsic intrusions

Proximity to 
felsic intrusions 

layer (m+g)

Exhalative 
sulfides 

distribution 
layer (MIN)

Fluids that 
interacted with 

ultramafic or 
mafic rocks

Hydrothermal 
alteration plus 

iron-formations 
located 

proximal to 
ultramafic 

rocks

Proximity to 
ultramafic 
rocks layer 

(m+g)

Oxidized 
meteoric flu ids 

(ancient or 
modern 

supergene 
fluids)

Supergene 
alteration of 

iron-
formations,

tropical to sub-
tropical 

climates in low- 
to mid paleo-

latitudes

Goethite 
content layer 

(m+s)

De-magnetized 
iron-formation 

layer (g)

Paleo-latitude 
layer (p)

m = mapping
g = geophysical interpretation
i = isotopic ra tios (e.g. Nd-Sm)

c = geochemistry
chron = geochronology
MIN = MINEDEX

s = reflectance spectroscopy
p = paleo-magnetism data

1:500 000 
Linear 

Structures 
layers (m+g)

Blue text = geological proxy layer available in  the Atlas [hyperlinked] Recommended reference = Geological Survey of Western Australia 2019, Minera l Systems Atlas: Iron Formation system, Department o f Mines, Industry Regulations and Safety, accessed date, <www.dmp.wa.gov.au/msa>

Terrane DistrictScale of use: vs

http://www.dmp.wa.gov.au/msa/iron-formation-source-trap-527.aspx
http://www.dmp.wa.gov.au/msa/fe-wt-source-trap-529.aspx
http://www.dmp.wa.gov.au/msa/sio2-wt-trap-530.aspx
http://www.dmp.wa.gov.au/msa/1-100-000-linear-structures-591.aspx
http://www.dmp.wa.gov.au/msa/1-500-000-linear-structures-592.aspx
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