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This talk

Introduction and Fundamentals



Are we alone ?

Is ,,making life“ easy ? Does it
form almost necessarily, given
sufficient time and space, - or

not ?

Looking for life on a (formerly)  Looking for habitable worlds
similar neighboring planet; beyond our own planetary

fossilized or extant. system.



We know of one planet where life has formed




The few remnants of its early history are incomplete and weathered

greenstone belt

3220

Cratonic Basement Greenstone Belt Units
- ,sheet” granites - _ - young cover
volcanic and (Triassic -
- diapiric tonalites / trondhjemite - sedimentary strata Quaternary)
/granodiorites with marginal - of greenstone belts _
gneiss fabric - cratonic cover



Consequently, we know little about early Earth

Continents
Atmosphere
Coasts

\_\fe Oceans

Climate, Weather
Effects of solar radiation
Volcanism
Tides, Moon, Earth Spin

Meteorite Impacts



reenstone belts
reserve some record
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' The Moodies Group, 3.22Ga, = R
is an ideal target for early-

Earth studies
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up to 3.7 km stratigraphic thickness

outcrop area ca. 40 * 110 km







Range of depositional environments
terrestrial-marine transitions

Google Earth 2011

Heubeck, Univ )
eubect, Univiens Rakaia River; South Island, New Zealand



A plethora of physical, chemical and biological structures



Fossilized microbial mats



Fossilized microbial mats



Heubeck, Univ. Jena



Recent, Tunisia

Heubeck, Univ. Jena
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Our workplace for 9 months: The BIAS Hall, downtown Barberton



Our workplace for 9 months: The BIAS Hall, downtown Barberton



Our workplace for 9 months: The BIAS Hall, downtown Barberton



The Need to Drill

Moodies strata are ...

... weathered where continuous
... discontinuous where unweathered



Scientific Objectives

(1) Prodelta facies
e (tidal ?) rhythmicity
e origin of clay minerals
* relationship of BIFs to tidal microbial
mats

(2) Microbial mats in tidal sandstones

e C-isotope microstratigraphy

* microbial preservation pathways;
early diagenetic chert

* 3-D morphometry of filamentous
microfabrics

e organic-walled macrospheres ?

e coastal O, production rates

* early evolution of the N cycle

* regional thermal overprint

(3) Paleosols
* terrestrial weathering and role of
early diagenesis
* global consequences

(4) Global Surface Environments
* redox conditions (SO,; redox-sensitive
metal isotopes)
 Tand composition of ocean water and
early diagenetic fluids

(5) Paleomagnetism
* strength of the Earth’s magnetic field
* magnetostratigraphy

(6) Magmatism and basin dynamics
* Association between basaltic lava,
stockwork intrusions in unconsolidated
sandstones and a lakkolith;
hydothermal halos ?

(7) Geochronology
* Quantification of sedimentation rate
and basin subsidence through high-
precision U-Pb dating of tuffs, Ir flux



Scientific Objectives

(1) Prodelta facies

(2) Microbial mats in tidal sandstones
(3) Paleosols

(4) Global Surface Environments

(5) Paleomagnetism

(6) Magmatism and basin dynamics
(7) Geochronology
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Diverse, interesting drill sites




Drilling Schedule
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Drilling Locations



Drilling Locations

Complex

Oeyy,



Pre-drill geological cross section, Site 1 (east limb Eureka
Syncline, Fairview)

300

suggested L ;
TD ~ 450 m MD, Total
~300 m TVD 4 ) oV Vertical
i L Depth

(TVD)

CH Nov. 2018; updated March 20, 2022




Dycedale)

Christoph Heubeck, March 11, 2022
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Post-drill geological cross section, Site 3 (MdQ1 of Saddleback Syncline,
Farm Oosterbeek)




Post-drill geological cross section, Site 4A (Distal Lomati Delta
. Gomplex, Oosterbeek)

Ameide
Road

deeply
weathered

TD 340.10 m
Jan. 26, 2022

250

Christoph Heubeck, Jan. 29, 2022




Post-drill geological cross section, Site 4B (Middle Lomati Delta
Complex, Oosterbeek)

Ameide

zoneof %\
\\ alteration }*

Total Depth 355.4 m
March 23, 2022

Vertical
depth (m)

' ' '
RS GRS S

Christoph Heubeck, March 20, 2022




Geological cross section, Site 4C (Proximal Lomati Delta Complex,
- Oosterbeek)

Feb. 11, 2022

A

younger

Christoph Heubeck, updated March 22, 2022
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TD to spudding a new borehole takes 10 days



Logging



Currently ca. 1750, finally 3100 m of core

Rhythmically bedded tuffaceous-shaly sandstones Coarse-grained granuly chertarenites

Microbial-mat-laminated sandstone (,,crinklies”) Chert-clast-dominated cobble conglomerates



Results: Polymict / shale clast / tuff-clast cgl



Results: Tuffaceous, matrix-rich sandstones



Results: Microbially laminated sandstone



Results: Microbially laminated sandstone




Results: Stromatolitic sandstone



Results: ... also known from outcrop



Multiple ,Vadose Alteration Zones” (VAZ)



Multiple ,Vadose Alteration Zones” (VAZ)

Box 25



Sampling of three tunnels



Sampling in the Barberton water tunnel

Saddleback
Hill




Sampling of three tunnels



ca. 400 m. Small, soda-straw-type stalactite ca. 600 m; open tunnel. Water mark at ca. 160 1020 (foreground; wire mesh only) — 1040
from spray-concrete roof cm water depth. Wet ceiling (background; U-frames and spray-concrete) m

ca. 1200 m; soda-straw-type stalactites 1980 m; dark calcite stalactites 2100 m; dripping water; shallow

dry walls and ceiling from ca. 2600 m ca. 2700 m; dry tunnel walls ca. 2750m; splintery black schists



Results: Tunnel Sampling



Results: Lomati Water Tunnel

94 samples, incl.

jaspilites, shales
and tuffs
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1430 m —22-505
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perfectly straight tunnel
1200-1400 water dripping
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Results: Tunnel Sampling; Agnes Mine



Results: Tunnel Sampling: Agnes Mine




Tunnel Sampling:
Agnes Mine



Results: Drilled lengths

Site 1: May-June ca. 450 m ?

Site 2: Done 368 m
Site 3: Done 280 m
Site 4A: Done 340 m
Site 4B: Done 355'm
Site 4C: April 29 ca. 350 m

Site 5 A: in progress ca. 470 m ?
Site 5 B: May-June  ca. 470 m ?

... plus samples from three tunnels !



Results aside from Geology: School Outreach



Training of young professionals



Tours four university classes, colleagues

Univ. Orange Free State Univ. Mpumalanga

Univ. Johannesburg Univ. Montpellier Univ. Mpumalanga



Visits to schools, universities; partic. in conferences

Univ. Mpumalanga

Barberton High School



The roles of BASE in the World Heritage Site



Tours for local and international tourist groups



Information material for the general public



Two movies (CNN, BBC)



Four regional radio stations



Biweekly newsletter, ICDP webpage, MoD
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People people people ....

Outstanding local partnership with UJ
Privilege of drilling in a WHS

Perfect setup in the BIAS Hall

Wonderful, diverse onsite team

Strong Barberton community support
Responsive, interested drilling contractor



The nucleus of a future WHS Visitor‘s Center ?



The World Heritage Site




The future ...

End of drilling campaignh and core processing
in June 2022

Shipping to ICDP core facilities in Berlin-
Spandau in July / August

Core scanning, XRF sampling, illustrations /
documentation in fall 2022

Sampling workshop December or January



To learn more

Phumelele Mashele: Outreach, Publicity, Education

Facebook: Moodies-BASE Project

or subscribe to the newsletter


mailto:moodiesbaseproject@gmai.com




