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icrobialites......the next big thing?

*|lron ore
* Gold

* Nickel

* Lithium

......Microbialites?
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Talk outline

* Introduction
— WA’s wealth of stromatolites

* GSWA microbialite studies
— Neoproterozoic Centralian

Superbasin

— Paleoproterozoic Turee Creek
and Wyloo Groups

* New toolkit
— Bulletin 147
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What are microbialites?

‘organosedimentary deposits that have accreted as a result of a benthic
microbial community trapping and binding detrital sediment and/or
forming the locus of mineral precipitation” (Burne and Moore, 1987)
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What are microbialites?

‘organosedimentary deposits that have accreted as a result of a benthic
microbial community trapping and binding detrital sediment and/or
forming the locus of mineral precipitation” (Burne and Moore, 1987)
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What are microbialites?

I
Stromatolite
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laminated
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Megastructure

Macrostructure

[ Microbialite buildup (bed or reef)

( .

D — nested nested nested
>> domical columnar fascicular
bioherm biostrome compound bioherms or biostromes

branched

Microbialite shape

= () i

- stratiform  columnar-layered domical columnar branched
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WA’s wealth of microbialites
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WA’s wealth of microbialites
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WA’s wealth of microbialites
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Early microbialite research
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A changing focus

* Biogenicity of older
(and older) e e . e s
structures WYL s BT e iy s

* Early life

e Extraterrestrial life

* Modern biological e T
microbialites N S 2
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https://www.jpl.nasa.gov/news
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GSWA microbialite work

* 100s of microbialite localities
documented in WA and
Australia-wide

 Systematic description

mmm) Biostratigraphic application
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Tonian Aa Assemblage




Amadeus Basin

Cambrian
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Ediacaran
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BIOSTRATIGRAPHIC REVIEW OF THE
CRYOGENIAN ARALKA FORMATION,
AMADEUS BASIN

[ ]
The Cryogenian Aralka Formation, deposited
during the interglacial period flanked by the
Sturt and Elatina glaciations, is a unique
interval for the Earth's biosphere. The formation

is predominantly recessive siltstone but
includes minor stromatolitic carbonate. It has
been included in recent revisions of
Neoproterozoic-Gambrian stratigraphy and  is
now recognised across much of the Amadeus
Basin. The discovery of new outcrop and
drilhole  intersections prompted ~ systematic
revision of stromatolites in the Aralka Formation
and analysis of their distribution.

A distinct stromatolite assemblage,

characterised by the presence of Tungussia

inna and  Atilanya fennensis, has bee

recognised  from  outcrop  and  drillhole

intersections across the Amadeus Basin. The

assemblage also contains other stromatolites,

not yet systematically described, that are similar

to stromatolites in the Cryogenian Umberatana £ - <

Group of the Adelaide Rift Complex. R P S 4

Cambrian

Arafura
Basin

st

The interglacial Aralka Formation is commonly
barren of organic-walled microfossils, but a new
species, Fondalosphuecidian sp. nov., has been
documented from Northern Territory Geological
Survey straligraphic drillhole BROSDDO01. The
species is abundant in a single sample and,
combined with stromatolite data, could prove to
be a valuable stratigraphic marker if
encountered elsewhere in the basin.
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BIOSTRATIGRAPHIC REVIEW OF THE

CRYOGENIAN ARALKA FORMATION,
AMADEUS BASIN

e R AL L

MACDOMNALD

The Cryogenian Aralka Formation, deposited
during the interglacial period flanked by the
Sturt and Elatina glaciations, is a unique
interval for the Earth's biosphere. The formation
is predominantly recessive siltstone but
includes minor stromatolitic carbonate. It has
been included in recent revisions of
Neoproterozoic-Cambrian stratigraphy and is
now recognised across much of the Amadeus
Basin. The discovery of new outcrop and
drilhole  intersections prompted  systematic
revision of stromatolites in the Aralka Formation
and analysis of their distribution.

A distinct stromatolite assemblage,
characterised by the presence of Tungussia
inna and  Atilanya fennensis, has been
recognised  from  outcrop  and  drillhole
intersections across the Amadeus Basin. The
assemblage also contains other stromatolites,
not yet systematically described, that are similar
to stromatolites in the Cryogenian Umberatana
Group of the Adelaide Rift Complex.

The interglacial Aralka Formation is commonly
barren of organic-walled microfossils, but a new
species, Fondalosphuecidian sp. nov., has been
documented from Northern Territory Geological
Survey straligraphic drillhole BROSDDO01. The
species is abundant in a single sample and,
combined with stromatolite data, could prove to
be a valuable stratigraphic marker if
encountered elsewhere in the basin.
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BIOSTRATIGRAPHIC REVIEW OF THE

- - I oo CRYOGENIAN ARALKA FORMATION,
S AMADEUS BASIN
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... 2 = BIOSTRATIGRAPHIC REVIEW OF THE
CRYOGENIAN ARALKA FORMATION,
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species is abundant in a single sample and,
TERN AUSTR LIA F l  combined with stromatolite data, could prove to
be a valuable stratigraphic marker if
encountered elsewhere in the basin.

THE CRYOGENIAN ARALKA FORMATION,
AMADEUS BASIN: A BASINWIDE
BIOSTRATIGRAPHIC CORRELATION

by
HJ Allen, K Grey, PW Haines, CJ Edgoose and VJ Normington
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PR 2018/1.pdf GSWA Paleontology Report 2018/1

. . A stromatolite assemblage, including Eleonora boondawarica
Offl C e r B a S | n Grey and Walter, 1994 and Acaciella savoryensis Grey
and Walter, 1994, from mineral drillhole AusQuest
Table Hill 07THD003

by
HJ Allen and PW Haines

* Paleontology Report 2018/1

e New stromatolite work will
revise and refine older
biostratigraphic schemes
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PILBARA/HAMERSLEY PROJECT

REGIONALLY PERSISTENT STROMATOLITE
ASSEMBLAGES OF THE TUREE CREEK GROUP

[ ]
Systematic description of microbialites from the Turee
GCraek Group, depositad in tha aftermath of the Great
Oxidation Event, provides an opportunity o understand
links between the atmosphere and biosphere during this
important period of Earth history. Recent fiold
ian af a revised Kz

gation o oul Formation ha led

previously undescribed microbiaiites from the westem

end of the Turee Greck Syncline (TCS), a marked

axpansion af microl knawn from the Harday

Syncline (HS], and chronalogically rapid changes in

microbialite Forms within the Turee Greek Group.

Micrabialite assemblages of the Kazput Formatian ara
egionally persistent. These

include new microbilite Forms that have pro

as temporal markars during a targatod rogional r

pragram of the Hamersley province,

Three stromatolite assemblages have been recognised

during regional mapping of the Kazput Formation in the

aastan Hamersley province. Microbialite bla

and 3 share Forms in comman between the Turee Creek

Syncline {TCS) and Hardey Syncline (HS} localiies {see

mapto right).
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HANDBOOK FOR THE STUDY AND
DESCRIPTION OF MICROBIALITES

. 1here has long been a need for
© a more balanced and consistent
approach to how stromatolites

and other microbialites are
described and recorded in the
literature.

GSWA Bulletin 147, due for
release in 2019, has
consolidated definitions and

useful terminology from global

literature into a rational and

systematic manual to address
- many of the existing problems
s that have historically prevented
. effective comparative studies.

R W o-a & -

on broader columns overlain by climbing ripples; stromatolite; Meentheena Member; Tumbiana
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HANDBOOK FOR THE STUDY AND
DESCRIPTION OF MICROBIALITES
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HANDBOOK FOR THE STUDY AND
DESCRIPTION OF MICROBIALITES
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literature.

GSWA Bulletin 147, due for
release in 2019, has
consolidated definitions and
useful terminology from global
literature into a rational and

* systematic manual to address
many of the existing problems
that have historically prevented

- effective comparative studies.
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Megastructure

Macrostructure

Mesostructure

Microstructure

Bulletin 147: Microbialite handbook

Microbialite buildup (bed or reef)

[~ Bioherms and biostromes
G I ¥,
@ nested nested nested
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HANDBOOK FOR THE STUDY AND
DESCRIPTION OF MICROBIALITES

There has long been a need for
a more balanced and consistent
approach to how stromatolites
and other microbialites are
described and recorded in the
literature.

GSWA Bulletin 147, due for
release in 2019, has
consolidated definitions and
useful terminology from global
literature into a rational and

* systematic manual to address

. many of the existing problems
that have historically prevented

- effective comparative studies.
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This handbook is a practical guide §7 § murchiotns bt e st
extensively complemented with H B¢

illustrative examplaes. It deals with tha
description of microbialtes from the
regional and oulorop scale down 1o the
macroscopic and microscopic scale.
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The naming of microbialite structures has been
contentious. To overcoma this problem and
assist biostratigraphers, an independent code
of nomenclature is proposed that continues to
racagnise tha mara than a thousand already
named taxa, and allows for the description of
new taxa,

The main thrust of this handbook is to
foster effective communication by
presenting what should becoma
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; = internationally acceptable procedures.
ﬂ and terminology for the study of
o = microbialites.
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