i 9
QNS
/K
. Cainozoic Calcrete * Geyserite localities

DFc2 Isopachous barite w

mass /
. Dresser Basalt \ Silica-barite veins ~
DFcl .~ Fault

%] g °

Aw North Star Basalt  \35 gedding Strike and dip

.MN Barite Mine = Fault motion / 4
1 North Pole Creek >~ Younging

Dresser Barite Mine

b

IND, OCEAN Ay Cover

GPTZ .

Fortescue Group Dresser Formation

Warrawoona and Kelly Group
basalts (undivided)

E De Grey Supergroup
(c. 2940 Ma)

w:_u_..:ﬂwv_‘.:mmm:amo@m l ,,
Creek Groups (c. 3240 Ma) | Geanitold focks

M Euro Basalt and Wyman Fm. Fault

——v— Unconformity
—— Trend of bedding
*~  Younging

. Strike and dip
of badding

#2180 Age dale, in Ma

m Strelley Pool Chert
l Panorama Formation

L 10km ,

Bedded jasplitic-black-grey chert

Massive grey chert

Edgewsie conglomerate
Pebble conglomerate
Bedded chert after carbonate
Edgewise conglomerate and minor intraclast grainstone

Bedded chert after carbonate

SIS Fine: Eﬁmnmo:m sandstone
I chert

Isopachous barite interbedded with wrinkly laminates
~

Botryoidal geyserite:
Sample TD62.4
+ preserved bubbles

Scale:
Left tick marks - 1 m

— NN

Bedded jasplitic-black-grey chert

Stratiform geyserite:
Sample 14 Terracettes with palisade fabric

BoaZe e ) Ferruginous dendritic layer

Stratiform barite
Black-white chert

Isopachous barite

carbonate rhombs and gossan

Isopachous barite

Pinched out wedge of interbedded chert and barite with

TD 01.15

Coarse volcaniclastic sandstone

Edgewise conglomerate H vmw_u_m conglomerate
gate domical and conical stromatolites

I _<_ ly rippled carbonate sandstone

7—________—— Primary bedded carbonate chert

Barite
Bedded chert after carbonate

Supplementary Figure 1 | Geological map and stratigraphy of
Dresser geyserite localities. (a) Geologic map of the Dresser
Formation study area within the (b) North Pole Dome’. (c-e)
Stratigraphy of the three geyserite locations displayed as red

stars on map in (a).



Supplementary Figure 2 | Locality 24S containing Dresser geyserite sintraclasts in an inferred
fluvial setting. (a) Pebble to cobble conglomerate. (b) Edgewise conglomerate with sinter
clasts stacked in packed arrays. (Scale bar: 10 cm).
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Supplementary Figure 3 | Mineral data of Dresser botryoidal geyserite (Location 16N). Scale bar measurements indicated.
(a) BSE image of K-Al rich flakes in light layers and Ti-rich crystals concentrated in dark layers, set in a Si (microquartz) matrix.
(100 pm). (b) BSE image of K-Al (kaolinite+illite) laths and flakes. (10 um). (c) Close-up of TiO, (anatase) grains. (10 um). (d)
SEM-EDS spectra for Al-K flakes in (b). (e) SEM-EDS spectra for Ti grains in (c). (f) Raman data confirms quartz matrix and

anatase grains. (g) XRD spectra of kaolinite+illite flakes.
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Supplementary Figure 4 | XRD point analysis of Dresser botryoidal geyserite. (a) XRD pattern shows
peak data for quartz, anatase, and kaolinite. (b) Image of 0.5 mm elliptical analysis area (circled).
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Supplementary Figure 5 | Mineral data of stratiform Dresser geyserite (Location 1S). Scale bar
measurements indicated. (a) Micrograph of light and dark microlaminations (1 mm), inset box of (b) BSE
image with point locations for (c) EDS spectra showing concentrations of points 1 and 2 with titanium
illuminated as bright grains within dark laminae compared with point 3 showing a microquartz matrix. (d)
Raman spectra confirming TiO, (anatase) and SiO, (quartz).
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Supplementary Figure 6 | Mineral data of Dresser geyserite ‘sintraclasts’ (Location 24S). Scale bar
measurements indicated. Micrographs (a,b). (a) Angular intraclast (1 mm). Inset box of (b) showing light
(Al-K rich) and dark (Ti-rich) microlaminations. (200 um). Inset box of (c) SEM image showing light grey
flakes (Al-K) in light layers and bright (Ti) grains packed in dark layers. (50 um). (d) SEM-EDS spectrographs
showing concentration of point locations (e) 1 — titanium in bright grains and 2 — Al-K laths, within 3 —a
silica rich matrix. (10 um).
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Supplementary Figure 7 | Mineral data of equigranular troughs between Dresser geyserite botryoids. (a)
Micrograph of equigranular troughs between botryoids. Inset box of (b) SEM-EDS image showing portion of
equigranular sediment-filled trough. Corresponds to SEM-EDS element map data (c) titanium (blue), (d) aluminum
(green), and (e) potassium (magenta).




Supplementary Figure 8 | Locality 16N. Outcrop location (arrow) of columnar-botryoidal Dresser
geyserite with textural biosignatures. Note the planar to convex barite vein (dashed line) that cuts
through the bedding, but terminates beneath the geyserite deposit, representing subsurface
hydrothermal fluid flow to the surface.
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Supplementary Figure 9 | Shearing versus palisade fabrics in the
Dresser Formation and modern geothermal settings. Scale bar
measurements indicated. Dresser Formation quartz textures; (a)
Epithermal quartz textures infilling cavity space (Lens cap 2.5 cm). (b)
Sheared quartz lens beneath domal structure composed of finely
layered chert. (1 mm). (c) Dresser palisade fabric (Lens cap 2.5 cm) .
(d) ~150 Ma fossil palisade fabric oriented vertical to bedding, Claudia
Sinter, Deseado Massif province, Argentine Patagonia. (80 um).
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Supplementary Figure 10 | Locality 24S: Elongate domical and conical stromatolites.

Scale bar measurements indicated. (a) Plan view in outcrop showing irregular, elongate,
laminated ovoid stromatolites, 2-3 cm wide x 5-10 cm long. Synoptic relief is < 2.5 cm. They are
composed of irregular black, dark brown to creamy brown, opaque laminations. (b) Thin
section scan of elongate domical and conical stromatolites. (1 mm). Micrographs (c,d). (c) Well
preserved glass shards (red arrow) and sand sized grains (blue arrow) that infill a crack within
the conical stromatolite. (1 mm). (d) Microbial laminates with palimpsest fabric within domical
stromatolite. (1 mm).




