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DEPARTMENT OF MINES
SOUTH AUSTRALIA

Rept .Bk.No.74/106
G.S. No.5424

DM. No. 1371/70
Pal. Rept.No.4/74

NOTES ON THE MEETING OF THE BAAS BECKING
~ LABORATORY, 2ND APRIL, 1974

INTRODUCTION

The author was invited to attend as erartménta1 delegate at the
Baas Becking Geobiological Laboratory biannualfmeét{ng. ‘The meeting was held
at Bruce Hall, Aﬁstra1ian National Unfversity; on the morning of zhd’April,
1974. The author also took the opportunity of conferring with Dr. M.R. Walter
(Bureau of Mineral Resources) and of examining his recently collected but as.

yet not studied stromatolite material from the Amadeus and McArthur Basins.

NOTES ON THE PAPERS PRESENTED

8.30 a.m. Dr. I.E. Newnham: Openfng Remarks .

8.35 a.m. Dr. A.J. Gaskin:‘,‘Geobiblogical Rgéearch.Programme.
| Dr. Gaskin outlined six major topics (é;ochemistky, fuels, fluids,
nickel, minefa].deposits aﬁd techniques):currently being werked on by C.S.I.R.0.

staff at N. Ryde and Pefth, ahd how they re]ate té the fnterests of the Baas
Becking Laboratery. The preéent Baas Becking Staff are Drs. Trudinger, Lambert,
Bubela, Jones, Skyring, Downes; Rickard, Donnelly, John Oehler and Derothy
Oehler. . | |

Four papers on the theme "Precambrian Life" were presented

9.15 a.m. Dr. John Oehler. Precambrién Life and the search for Ore.

Major events in early Earth history and the evolution of 1ife were
outlined. Three of the best known Precambrian fossil occurrences are'the.Fig
Tree Group of South Africa,- the Gunflint Iren Formation of Canada, and the

Bitter Springs Formation of Central Australia, respectively of the order of
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three, two and one bi]]ioﬁ'years old. The Fig Tree microfossils are simple
spheroidal procaryotic forms. Carbon isetope studies suggest they wére already
}photosynthetic. Gunflint microfossils ihc]ude iren,bactefia and filamentous
algae. fhe Bitter.Springs Formation contains'the first definite evidence of
eucaryotic organisms with sexual reproduction. The répid,evo1ution of the five
‘kingdoms of 6rganisms.towards the end of the Precambrian is attributed to the
high degree of variability made possib1eAby meiosis aﬁd recombination of genetic
- material in sexual reproduction. | . :
The following age_]imits»fbr major évents of Earth'hiétofy were .

"~ suggested:-

Accretion of the Earth | 47700 - 4 000 m.y.

- Core - Mantle separation | o 4 700 - 3 500 m.y.
Origin of oceans and'atmospheré o 4 700 - 3 800 m.y.

" Oldest water-laid sediments- ~ = "‘_3 800 - 3 760 m.y.
Oxygénated atmosphere o - 2200 -1 800 m.y.-

- Bio]ogicé] Events: o ‘ - B

 originof life 3 800 - 3 400 m.y.
Oldest fossils -~ . 3400 - 3 200 m.y.

. 0r1‘§1"n of ﬁhotosyn_thesis‘; -3 40.0 -3 _160 m.y. -
0ldest stromatolifes. o . 3 100 --2 800 m.y.:
Origin of eucaryotes = AA; - ;1“900 -1 300 m;y.
Origin of metaphyfes S 1'400~- 1 300 m.y.

o (higher‘p1ants) - ' _ _ :
@rfgin of sexual reprbduction.‘ _ | ; ?_1,309.f ' 800.m.y.

- First erganisms witﬁ hard'parts'  ' o *Aﬁpfoklb l600 m.y.

A pfdgramme was then outlined foristudying the re]ati§h§hip'of
microorganisms:to minéraiization in black sha1g$} In partiéu]ar, is the
- organic matter enriched in metals? If so, do‘iﬁ% ihdiyidua1 microfossils
contain metals, eitheriabsorbed on to cell waI{E or conﬁénfrated inside'Cngé

by an active process? Modern strémqtolites from the Coorong are being culti-.



e
‘vated in the laboratory to study whether and how metals may be concentrated. by

algae

9.55 a.m. Mr. K. P]umh (BMR)

Austra11an Precambr1an M1cropa1aeontology A. Progress Report

. A collecting trip was conducted by Mr. P]umb and Dr. MarJor1e Muir

of - Imper1a1 College, London, in 1972 The areas visited were selected on the

- ha51s of four criteria: E | _ N
;'(I)JLUndistorbed Precambrian sedimentary basins>with carbonates, cherts,
ﬂ‘istromatolites andAbIack sha]es' |

(2) Those assoc1ated W1th m1nera11zat1on
;%53.’Those with known m1crofoss1ls | .
(4)' These g1v1ng max{mum stratigraphxc and areal coverage. |

The McArthur Group was g1ven prom1nence in the study, s1nce 1ts
- stratigraphy is well known, and it conta1ns a maJor-orebody In add1t1on,'it;
helps to fill a gap in our know]edge of m1croorgan1sms between the B1tter |
Springs -and Gunf11nt m1crofloras M1crofoss11s are now known from the McArthur
Group, Reper Group, Sooth Alligatoer Group and the»Bungle.Bungle DoIom1te. The
HanersTey Group and the Archaean sediments_at‘KalgoorIie‘are rich in organic
matter but centain no useful m1crofoss1ls 4

" The McArthur. Group contains the HYC orebody, from which Dr. Muir

has extracted organic material inc]ud1ng amorphous spheres and co]on1a1~ce115
Chert lenses in the do]om1te conta1n what she has 1dent1f1ed as the manganese
,bacter1um Mbtallogentum The rema1nder of the m1crof1ora has s1m11ar1t1es both .
to that of the B1tter Springs Format1on and the Gunf11nt Iren Format1on. but
the def1c1ency of;fjlamentous fbrms 1s.attr1buted to the fact that this micro-
flora does,not-occur jn‘stromato1ites.rf1n addition two’rather compiex micro-
i« organisms of uncertain afftnities»were found.> These are considered to represent
.a‘considerabIe evo1utionary advance on the'Gunflint microtTora The Bungle

Bungle Do]om1te of the East K1mber1eys contains were preserved f11aments (occurr1ng

in stromatol1tes), and tetrads of cells. The cell contents are poss1bly enclosed
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HATSON.;S.JQ, 1965. An appraisal pf thexS.Auét. Mjnes Dept. seismic\Survey
on the Lower Yorke Peninsula. South Australia. Unpubl.. Rept.
. for Beach Petroleum N.L. | |

1966 Report on refraction survey, Yorke Peninsula. South

Austra11a Unpubl.}Rept, for‘Beach Petroleum N.L.
' YAKUNIN A., 1962 A review ef a seismic suryey_conducted in O.E.L. 24>
South Austra1fa ‘GRANGE); for Beaeh Petroleum N.L. (S.Aust.
| Dept. Mines open file Env. 223 - unquiished)} _
A1965. A refraction seismogreph survey of the Black Point
- area; for Beach PetroIeum N.L._(StAust. Dept. Mines open fiie‘
Env. 462 unpub11shed)

_ 1966. Exper1mental mar1ne seismic survey of St. V1ncent Gu1f

- area; for Beach Petrq]eum N.L,-(S,Aust. Dept. Mines open file
Env. 679 - unpublishedi | ) l
and STACKLER, H.F., 1966,' Stansbury[;eismic,and gravity sdrveylv

0.E.L. 24 South Australia; for Beach Petroleum N.L. (S.Aust.
Dept. Mines open file Env, 566 - unpublished:
1967 Yorketown - Pt Jincent seismic survey O.E. L. 24 South

. Australia; for Beach Petroleum N.L. (S.Aust. Dept Mines open
file Env. 723 - unpublished). _ -
and SPRIGGl R.C., 1968. St. Vincent Gulf marine Seismic

. survey 0.E.L. 24 S.A;for Beach Petroleum N.L. (S.Aust. Dept.
Mines open file Env. 976 - unpublished)

1969 Mar1ne reflection seismic-survey of

.Troubrldge Is]and area 0.E.L.24 S.A. for Beach Petro]eum N L.
(S.Aust,.Dept, Mines open file Env. 1102 - unpub11shed).
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~in a membrane, suggesting that they are eucaryotic. Thé flora is very similar
to that of the Amelia Dolomite of the McArthur Group; the two formations were
now thought to be approximately correlative. The McMinn Shale.df the Roper
GroUﬁ unconformably overlying the McArthur Group contains largér fossils re-
sembling sea-weeds. | | | o
It was emphasizéd_that much 6f the silicification of rocks in Aust-
ralia is due to deep weathering in the Tertiary. ﬁicro-orgahisms can be
| introduced into rocks during this silicification and great care is needed to
ensure that the'microfossi1s are indigenous to the original rock and really of
.Precambrién age. | | |
j'Furtﬁer,studies of microfossils will be directed towards testing their
time réhges, fasies control and potential for broad correlations, and investi-
- gating their spatial association with metal concenfrations.

10.45 a.m. Dr. Dbrothy Oehler

Ultrastructure and Chemistny of Precambrian Fossils

Dr. Oehlef considered further the question of the age of the micro-‘

' fossils, and presented four criteria which support s”Precambrian age.

(1) The microfessils include we11 preservea forms with no known modern

- counterpart. | | - _
‘(2) The assemblages'are'mostly blue-green algée and bacteria. If they were
Tertiary, one would expect higher algae to be present also.
(3) Assemb]ages from differént areas but of the same age aré.similar.
(4) Assemblages of different ages show different stages_of evolutionary com-
| plexity. | | |

Two major topics were then discussed: _

' (1) Transmission Electron microscopy of the Uitrastructufe'of Micréorganisms
0f -all the organic matter in rocks less than one percent is: preserved

as the intact remains of organisms. Those.from the Bitter Springs Formation ’

cherts were extracted by maceration and studied optically. The 10 micron

‘diameter cells consistently contain a black spot, interpreted as an originai
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morphological feature. ‘The ceiie were-then studied by electron microscopy, and
it was noticed that unlfke'modern micro-organisms, these did nct require stain-
ing to bring out the contrast of the cell walls and organelles. This suggested
that there nas a concentration of metals in the ce}ls making them electron
dense;, Celis were seen -to contain electron—opaque membrane-bounded organelles
(chloroplasts?), an internal cell membrane, cytoplasmic -material (now particu-
late), a cell wall and particulate matter around the outside (originally-a
sheath?). The-presence.of electron—opaque spots on the cell walls will be
' investidated by microprobe ana]ysis to deterMine whether they are metal concen-
~ trations. | | |
'_ (2) The Carbon 1sotope ratios of Archaean sed1ments v
Within the Onverwacht Group, low in the Archaean sequence of South

c13 values of

Africa; there is a discontinuity (12 parts per thousand) in the &
~ the sediments. Sediments above a marker. horizon have 6C13 values normal for

| organic matter preserved in sedimentary recks (§C13 = -29%) while those below

' are:enriched in the heavier isotope (6C13 = -17%). This discontinuity could be
dUe'to a geological event altering the distributidn of carbnn ieotopes in the
carbon reservoir, or it could mark the beg1nn1ng of a b1olog1ca1 fract10nat1ng

'4process (such as: photosynthes1s) Archaean sediments of Hestern Australia will
now be studied to try to determ1ne whether the dlscont1nu1ty reflects a wor]d-

. wide event. If so it may provide a basis for correlat1ng Archaean sequences.

11.20 a.m. Dr. Malcolm Nalter ‘

Stromatolites and the locatlon of ore bodles

: The occurrence of orebod1es in reefs was d1scussed with reference to
'the Devon1an Pine Point Deposit of" Canada. Here metals were d1sso]ved out of
shales in the back reef facies and precipitated within the reef. The important
factors appear to have been the organic content and permeability of the reef.
The nature of stromatolites was brief]y described, using modern

examples from the Coorong and Shark Bay.
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An example of a Precambrian stromatolitic reef occurs in the Athapus-
"¢¢ﬁuAdlacpg¢n§ canaaa;it.is a wide carbohate platform with ﬁel] developed fore-
reef brecéias at its maréin; where it fntertongues with basinal furbidites.
'.Théistromatélites are cut by'tidél.channels-perpendicu!ar to the feef edgé,“

| - Although there is no mineralization in this reef, thefe are mineral- ,
ized stromatolite reefs in Zambia. / - h
- The d§es~6f stromatolites were summarized. Since they:aré'lihited'to
tﬁe photic zoné,‘they'indicate depths qf'water ofbiess than 120 m. ‘Stromato- .

-~ lites of différent morphology are useful for intrabasinal rock correlation.
s"They can indicate current directions and the directions of shdrelines by:their
.elongation. Asynﬁetric stromatolites lean towards the sediheht supply. Certain
A stromato]ites with high grdwth-relief_(e;g. large Comophyton) must have grown

subtidally. | - . | |
- An_example of a copper-mineralized stromatolite bed waS,iIlﬁstratéd,
The re1étioﬁ of phosphorite to stromato]ite$ in India was-peinted out,

‘éspecially since oné.species of the blue-green_a]ga Nosioc_is known to concen-

 traté:pho5phaté. It was suggested that stromatolites Se routine1y analyéed for

| phosphate.

" WVP:Fdeh | ) W.V. PREISS

7/5/74 ..~ PALAEONTOLOGY SECTION
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