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- THE SYSTEMATICS OF SOUTH. AUSTRALIAN
PRECAMBRIAN AND CAMBRIAN'STROMATOLITES*

Part I-
 ABSTRACT

The methods of field study and detailed -
morphological analysis using three-dimensional

+ reconstructions and thin sections, developed by
- one. Ru831an school, were applied to the abundant.

Precambrian and Cambrlan stromatolites of the

“Kdelaide Geosyncline. Although other schools
~either demand formal taxonomy for algal remalns

.,morphologles Wthh they. belleve are determlned
. entirely by . environment, it is concluded that.
- valid and consistent’ stromatollte form-taxa can
. be. dlstlngulshed by these studies. The recogni-
A*tlon of “stratigraphically restricted taxa suggests’
.. biostratigraphic subd1v151on and 1ntercont1nental
) 'correlatlons.,“' . Gl .

New' forms Acaciella ‘a angepena, A. auggsta,

_..lBaloalla burra and BoXomia melrosa,. and an
',_1ndeterm1nate form of Aca01ella are descrlbed

INTRODUCTION

,Stromatolltes are lamlnated structnres formed

szdmostly carbonates by the trapplng and

:r*erpre01p1tatlon of sedlment by mats of algae and bacterla.

'ETEfThey are known throughout the sedlmentary record .and are;
' r}partloularly abundant 1n otherw1se unf0531l;ferous
7‘Precambr1an sequenoes.. ThlS obeerved abundance and’ the

'Adiversity of forms have made stromatolites potentially

*Prepared.fOr Submis_sion-tb“Trans-.;Roy.‘;Soo’° S;‘Aust;“i
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useful as 1ndex foss1ls, provided that taxa can be deflned which
have stratlgraphlcally restrlcted tlme—ranges. A group of
Russ1an stromatollte spe01allsts has been engaged in the.
systematlc descrlptlon'and class1f10atlon-of'stromatolltes‘for
the . past flfteen years and their results stlmulated th1s study
of South Australlan stromatolltes 1n an attempt to apply
"blostratlgraphlc methods to the problems of the age and correlatlon
of the Precambrlan sequence ‘in the Adelalde Geosyncllne.

This paper is based on the systematlcs sectlon of a
thesis (Prelss, 1971a), submltted for. the degree of ?h D.,
Un;xerslty of Adelalde.. Other aspects deallng w1th the blO—
stratlgraphy and the env1ronmental 1nterpretat10n of the |
estromatollte—bearlng sedlments w1ll be subJects of a future
:publlcatlon. Tt 1s necessary here to brlefly dlscuss the |
._taxonomy of stromatolltes and partlcularly to formallze several
gnew taxa needed for subsequent d1scuss1on._l.

Thls paper the flrst of three will 1nclude an outllne
,of previous studles, cqnslderatlon of some taxonomlc pr1nc1ples
‘and problems and descrlptlons of four new forms and one g
1ndeterm1nate form The second part Wlll comprlse descrlptlons
of a further ten forms, s1x of Wthh are new,: In the thlrd part
a ‘final three forms w1ll be descrlbed two of Wthh are new, and
the stratlgraphlc dlstrlbutlon of stromatolltes Wlll be dlscussed
‘Stromatolite forms Wlll be descrlbed 1n alphabetlcal order.
Background” h ..: | | ‘ ‘
: The hlstory of the early study of stromatolltes was’
"_comprehens1vely rev1ewed by Maslov (1960) Although most -

researchers prlor to 1914 sought an anlmal or1g1n for these

u



v ]

_3 _:

structures, for example Hall'"s Crvptozoon (1883) and Stelnmann s

_xmnosolen (1911), Walcott! 8 (1914) dlscovery of filamentous
A,microfossils.in'Precambrian stromatolites from the_Belt Series of
Montana paved tne_wajSﬂor theiundérstanding of stromatolite forma-
_'tlon by algae. ’ .
| - Later: Workers clarlfled the role played by. the algae.
In particular, Black (1933) established that the algal mats
- of the;Bahamasiare polyspecific and that the mucilaginous
filamentslof the bluevgreenfalgae»present trap.detrital grains.
'Piag(1926) recognized the rOCkebuilding'properties oftmodern
;Blueegreen algae;;»ﬁlgal filaments were also found-by Bradley .
(1929) to occur in- stromatolltes of the Eocene Green Rlver B
‘Formatlon of Wyomlng._'*'“
; Durlng the 1930's foss1l stromatolltes were desorlbed :

“by numerous,authors, the most 1mportant belng Young (1933a, 1933b,
1935), Fenton & Fenton (1931 1933, 1936:, 1_937-,,.19_39)_.-, Johnson
(l937, 1940)ﬂand Maslovt(1937af”1937b '19387 1939?;'1939b); The
works. of others Were rev1ewed by Maslov (1960) Most'of'these
authors ta01tly accepted the valldmty of a formal blnomlal
nomenclature for stromatolltes. _ | | . '

| .‘ Cloud (1942) Was . ‘the.- flrst to questlon the valldlty of"
such 8 class1flcation, argulng that stromatolltes are built by .
.ass001at10ns of algal spe01es. Slmllarly, Johnson (1966) has more'
lrecently reJected the use of thls nomenclature and suggested rather
that only actual algal spe01es should be named,_lf they are .present.
‘Nevertheless, Rezak (1957) found it useful to. retaln a binomial
_nomenclature and used the deflned taxa successfully for intrabasinal

correlatlon.

PR T L I 2 S
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Since the controversy regarding 'th‘ef classification
of stromatolites arose at least three schools of thought have .
evolved, Firstly, a small group of Russian students'(e;g..Vologdin,.
1962), like_Johneon,ICOnsidered“that only actual algal remains, can
be valialy.named. ‘But algae are:very rarely.preserved in Precam-..
brian stromatolitesi.and‘most‘of the-micro-structnres referred by
Vologdln to foss1l algae are very doubtfully of organlc orlgln..

A.second group rejects the concept of blologlcal control
over stromatolltermorphology, and usesrpurely descrlptlve .
classifications to aid‘environmental'interpretations.- For example,

MaSIOVT(1960)‘usedl"generic"-names such as Collenia, Conophyton,

Glehulella etc.rbﬁtjhe modified these by a series of descriptite
Latin adjectives.;'Logan, Rezak and.Ginshurg (19645 used symbols .
and formulaelto describe various’features of stromatolitee, which
~they showed to be'inflnenced by'thevlocal'environment~ -Both::
Maslov's multlnomlal nomenclature and the varlable descrlptlve
-formulae of Logan et: al tend to be cumbersome, and cannot in
themselves descrlbe all the useful characters of stromatolites.
Some of the 51mpler formulae are, hoqever, very useful in

routlne field descriptlons Hofmann'(1969a) found difficulty:in
applylng a blnomlal nomenclature to the stromatolltes of the Gun- .
- flint Iron Formatlon, and- later (Hofmann, 1969 b) dlscussed the
31gn1flcance of varlous characters of stromatolltes,'concludlng :
.that dlfferent morphologles are more llkely to be env1ronmentally
’ than blologlcally controlled ‘Hoffman (1967 1969) gave.. an
outstanding example of the use of stromatolltes ;n palaeocurrent.

determination.
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F-The third school ié a RuSSian.grouptwhich'describes and
classlfles stromatolltes on the ba81s of morphology and microstruc-
ture, and uses them for blostratlgraphy. Thelr flrst results were
reported»by Keller et al, (1960) Desplte dlfferences of. empha31s
today between dlfferent workers all use a blnomlal nomenclature
with the form taxa "group" (analogous to genus) and "form"

(analogous to spec1es) ~ They have found that the tlme ranges of the

o deflned taxa are restrlcted and thls allowed them to subd1v1de ‘and

correlate Late Precambrlan sectlons throughout much of the USSR

The blostratlgraphy was supported by numerous radlometrlc datlngs

‘-both K-Ar determlnatlons of glauconltes and K-Ar Rb?Sr and U—Th-Pb

determlnations.on 1ntruslves. The subd1v1s1on 1s as. follows-=
o l .‘ -kaambrlan - '_b A |
"73i£-57o + 10 m. y.;-’-7:'7-"'d
~fQVend1an B -
l:’—680 + 20 mJy. =
_‘_.Late-Rlphean .:'j
?j»-950lih50>m.y.{? ifa_,
fMﬁddié:Riphéah' .
.'—1350 50 m, Yo = ; ; .f;rf.’o

E:f_Early Riphean.
',—1600 + 5o my.

- The approach of thls group was applled to Australlan

ystromatolltes, and 1t was found that many of the Russ1an taxa do

'occur here, 1n ‘a s1m11ar order of succes31on (Glaessner ‘Preiss &

Walter, 1969,_Walter, 1970-‘ Prelss, 1971a and 1971b) The resultlng
'correlatlons w1th the dated RuSSuan.Sequences were_in‘agreement wlth
most of the radiometric evidence available for the Australian

Precambrian..
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The successful use ofgstromatolites-ln biostratigraphy
implies that their morphology is. at least partly controlled by
genetic characters of algae Wthh evolve in time. The COncept
of blologlcal control is supported by some studles of modern algal
mats (Eardley, 1938; Hommerll and - Rloult 19653 Monty, 1967) Bach
of these authors has shown the partlal dependence of mat type on the
predomlnatlng algal spe01es present Thlsvrn turn affects the |
‘microstructure and lamina shape“of the stromatOlite; and indirectly,
the gross morpholOgy;,.Thusj deCiding which_characters are_genetically
determined and whichhare dlrectlyfshaped by’local environmental
factors becomes the magor dlfflculty 1n class1fy1ng stromatolltes.

‘The Russ1an work of recent years has shown that it is
malnlylthe columnar stromatolltes Wthh are of value in blostratl—
graphy. Only Komar (1966) has given a detalled account of-laterally
linked stromatolites but*their useruinesss}hascnot“beentconfirmed-
to the extent that that of columnar“forms‘has. In'this study,
attention was also concentrated on columnar,forms since these have
the most characters allowing them’to'be'classified Therefore the
blnomlal nomenclature has been applled only to- these. |

The terms used - here to descrlbe stromatollte characters,
are largely based on translatlons of Russian terms ‘with miner
alterations’ and addltlons. Most of the new terms 1ntroduced by
Hofmann (1969b) are unnecessary from the p01nt of v1ew of thls
study.. The dlagnostlc termlnology proposed by Glaessner et al
(1969, Fig. 1) has been expanded (Flg. 1), and the terms used 'in

“the descrlptlons are deflned'1n=the glossary, Appendlx I.

[
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In.general.the-methods of stromatolite study and olassification
used by the Russ1ans Krylov (1963 1967) Semlkhatov (1962)" Nughnov
(1967) and Komarp(1966) have. been applled here, 1nclud1ng b1nom1al
A nomenclature.. Although many of the group names have been accepted

- in palaeobotanlcal literature as genera, e. g. (Balcalla Conophvton,

Gymnos olen (mndrews, 1970), 1t is con81dered that retentlon of ‘the

terms ggoup and form emphas1zes the dlstanctlon between stromatolltes
 as organo sedlmentary structures and actual fragmentary plant remalns

to whlch the terms form gen us and form spe01es may be appllcable..

*Whlle s1m11ar groups of characters are studled for each stromatollte,
»the relatlve taxonomlc s1gn1flcanCe attached to any partlcular |
character may vary from taxon to taxon dependlng on 1ts dlagnostlc
'value. Mostly, groups are deflned on the bas1s of gross morphology

t column shape, branchlng and margln structure..,Lamlna shape and ’

mlcrostructure are frequently useful in the dlstlnctlon of forms.

d:fBut sometlmes these features are dlagnostlc at group level -

e

,Conophyton, for example, 1s dlagnosed by 1ts lamlna shape, and is .

characterlzed by partlcularly dlstlnct lamlnatlon. Balcalla tends
. to be characterlzed by banded lamlnatlon, except where altered by
.dlagnes1s Although the presence of a. wall 1s a, dlagnostlc |
'_dlfference between some. groups Walter (1970) has descrlbed s1ngle

A'stromatolltes Wthh are unwalled 1n the1r lower parts and Walled et

B

'ifthe toP’,ln Wthh Case other featuf:s are dlagnostic.. NQ 81m11ar
s1tuat10n 1s known from South Australla ' T
It 1s COnSidered unnecessary o use categories higher than

'Athe group, as Raaben (1964) has done. Her higher taxa are somewhat



-8 -

arbitrary and-several‘alternative ones could be proposed, but all
are equally questionable. On the other hand the varietx as a
subdivision of the form is useful in cases where flner subd1v1s1ons

can be made, and 1s therefore retained for Conophvton garganlcum

It could be argued that a single name would be suff1c1ent
to characterlze a particular stromatollte but the value of a blnomlal

nomenclature is that 1t 1ndlcates real s1mllar1t1es and dlfferences

L
between varlous forms. Thus groups contain one or-more_forms which. ¥7

all share a number of characters eonsidered diagnostic for that
group;_ Forms are dlstlngulshed within a group whenever there are
_sufflclent gross or: mlcrostructural dlfferences.3 But the essential
comparlson between closely related forms would be lost w1thout a
binomlal nomenclature _ | | . |

o The chlef difficulty in the taxonomy of stromatolltes‘
is the . lsolatlon of dlscrete character comblnatlons where 1ntergrada—
tion is- common, Thus, subJective ch01ce may be requlred in some
cases.' Where - the morphology remains a. uniform throughout a partlcular
occurrence a 51ngle name can ea81ly be applled but if there is

variatlon w1th1n the‘ occurrence, the deflnltion must be broadened

VAWhether or not the morphology of a- stromatollte from another -
occurrence falls w1th1n thls range of varlatlon 1s dlfflcult to
deelde. COnversely, if a slgniflcantly dafferent morphology oceurs
X5 8 dlecrete portlon of an ocourrence, is thls to be clas31f1ed
separately° Examples of stromatolltes W1th a’ broad range of

varlatlon are Tunguss1a etlna and Linella munvallina. Both

these show a spectrum of 1ntergrad1ng branehlng types and column
- shapes, even within. single outcrops, so.that the rangegof varlatlon

[P

an

A
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between speCimens'of different areas lies‘within the range of

~variation-.ini;fone:_:_loQ_a_l_ity,‘_and;these:____a_'re_ther_'efore_i‘:_‘anl_‘uded%_.in_the

one form.,[i> | |

hltfhashbeen found that'many characters overlap, and
distinctions must be made_even at group level'ontthe mOSt'commonly
occurring expression;.i;e; the mode, of“each character} This is

espeoially_true‘ofrbranching‘ _BOxoniafis'characterised by alpha-~

~parallel and'some beta;parallel branching,‘While gemma-parallel is

rare. In vanosolen gamma-parallel predomlnates, but not to the

total exclu81on of the other types. Slmllarly, there 1s overlap )

between the branchlng styles of" Balcalla (Whose forms show & tremen-

dous-varlatlon of. branchlng, as shown by Krylov, 1967)-and that,of

.Tunguss1a.” But whlle Balcalla has predomlnantly sllghtly to

:moderately dlvergent branchlng, 1n Tugguss1a markedly dlvergent

branchlng predomlnates.
| Although it is. often easy to recognlse groups on the

basis of.even-llm;ted»reconstructlons'and longltudlnal sectlons,

the identification of forms is more difficult and subjective. Forms

are distinéuished on minor'features of column morphology, lamina

shape,‘or mlcrostructure.. MiCrostructuré iS'the'most difficult

.character to use, partly because dlfferent types 1ntergrade to some

extent and partly because 1t 1s so eas1ly altered by d1agenes1s.

- The dlstlnctlve lamlnatlon Conophvton 1s somewhat exceptlonal and

'¢1s amenable to statlstlcal analys1s., Although Raaben (1969&)

has attempted s1mllar'stud1es ‘on Inzerla and Semlkhatov,-Komar

Serebryakov (1970) have measured the sizes of clots and pellets 1n

Boxonla, '1t is uncertaln whether or not the structures measured

ars'primary.A



- 10 =

The laminae of most South Australian columnar branching
stromatolites are too diffuse and variable to allow a detailed
statistical study although‘the well preserved.representatives of

“the banded microstructure of Baicalia burra.might be amenable,

Stromatolites can be classified only on the;basis of
combinations of characters,.and, as Walter}(1970)’has also
concluded, the classificatory Siénificance.of characters must
vary to some extent: from taxon to taxon. The class1flcat10n has.
been found emplrlcally to be useful in that the resultlng taxa are
temporarlly restrlcted : The questlon arlses as to the fundamental
_meanlng of these taxa _and why they are so restrlcted ‘Several
poss1b111t1es ex1st | |

(1) Each formuls built'by a.particularrassoclation‘of
algal;specles; and’forms}changeeasithe content of_the
3associations.changes.m | | |
(2) Each formais built by a dominant'algal Species, in associa~
| tion Wlth other species that have llttle effect on-
stromatollte morphology.
(3){.The env1ronment and not the algal compos1tlon entlrely
controls the stromatollte morphology.rl.
f (3) were true we .should expect a temporal restriction
- of’ forms only 1f the env1ronment has systmetatlcally evolved 1n"-
tlme. It 1s dlfflcult to see how local factors such as current
activity or sedlment accumulatlon Wthh could concelvably control
stromatollte-marphology, can exh1b1t,cont1nent—w1de, ;f not world-
wide, unidirectional. change On these-grounds,Athis-possibility

must at present be rejected. If (1) were true, we could expect the
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morphology 0 change gradually as the overall algal c¢omposition

' changes, one spe01es repla01ng another in the association. On the

other hand, if one spe01es controls the morphology, a rapld change
would’ be expected At present, it is not_poss1ble uytell which of
(1) and‘(2) is correct and-possibly both apply;':the first

poss1b111ty may explain the 1ntergradat10ns sometlmes observed between

,taxa when class1flcat10n becomes dlfflcult

Although Hofmann (1969b) regarded Conophyton as apart from

_other stromatolltes, recent work has shown that conophytons poss1bly
1ntergrade with columnar branchlng forms such as Balcalla

'--} (Shapovalova >1968). Slmllarly Bertrand (1968) descrlbed 1nterwrada—

tlons of Conophvton and branched forms. Whlle the taxonomlc

”31gn1f1cance of these changlng morphologies and thelr relatlonshlp

to env1ronmental factorshasrmt been fully determlned, it is clear

-that Conophyton is not fundamentally dlfferent from other stromato—

'lltes..

T4 is"concluded’ that stromatolites must be'defined on

‘Qcomblnatlons of characters the s1gn1f1cance of. each of whlch may

vary 1n dlfferent taxa. The fact that some taxa lave much broader

ranges of varlatlon than others results from the necess1ty of

rgrouplng 1ntergrad1ng morphologles present 1n s1ngle stromatollte

Methods»'J

Stromatolltes were studles both 1n the fleld and 1n the

laboratory, but fleld observations were often llmlted by outcrop

bcondltions and llchen cover on rock surfaces.. Where pOSS1ble, the

mode of" occUrrence,'column shape and arrangement and branchlng were

o\

Crdoo ol LIl Gl s Ty
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observed in order to gain an impression of the total variability.

The variable nature of stromatolites necessitates
sampling of suff1c1ent material to determlne the modal: expressions
of characters present, Depending on_the s1ze of columns, large
specimens weighing from 10Tbs. (4.5 kg) to 150 lbek(68 Kg) were
collected, and?ﬂErrelative position and orientation were_noted.
Ideallj, bioherm.centres and margins were both sampled.

The diagnostic gross features of columnar stromatolites
can only be determlned from a three-d1mens1onal view of the structure.
This is achleved by the method of "graphlcal reconstruction” -
described by Krylov (1963) A seriés of 10" to 15 serlal.longitudinal
slabs 2 to 6 mm Wlde were cut on an 01l—cooled 24" (60cm) dlamond
saw" w1th a saw cut about 2 mm w1de.r The columns were outlined
in pencil on the slabs and traced on to block dlagram framework on
traclng paper, each longltudlnal sectlon belng parallel to the
front face of the block _ The reconstructlons were retraced with
shading to show surface morphology and flnally redrafted by
stlppllng. |

Laming shape nargin structure and microstructure were
studied in large longltudlnal thln sectlons, up to 20 cm long.
~ Their thlckness_varles with the nature of the rock, but in
general they nustrbe‘thicker than petrologkﬁal sections to preserve
the distinctness'of~the 'structures;‘.Carbonates'wereimostly"
1dent1f1ed by stalnlng w1th Allzarln Red S, but were frequently
checked by X-ray dlffractlon powder photographs

Svstematlcs

For each group from which forms are descrlbed a diagnosis,

a list of the known constituent forms and the stratlgraphic and
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geographic distributions are presented. - Forms are diagnosed only if

"~ described here for the first time. DescriptionS'are'given-under the

headings mode of'OCGurenceg column shape and arrangement, branching,

margin structure, lamina shape and microstructure.' The interspace
sediments-andtthe nature'of Secondary alteration are also described
s1nce they provlde 1mportant clues to the depos1tlonal environment
and dlagenet ic h1st ory.

The dlstrlbutlon of forms refers to both thelr geographic
dlstrlbutlonsenﬁ.to the rock—stratlgraphlc units in which they
occur;i Reference is made for each locallty and stratlgraphlc unit
to the relevant geologlcal sheet (elther 13 63 360 or 1: 250 000
sheets, Geologlcal Atlas-of South Australla).

| »»Itlwas found convenientb(Preiss,1971a:and 1971b) to'subdivide
the-Adelaidean Periodt(Dunn"Plumb“and Roberts,-1966)'into two time
unjtS°T the Early Adelaldean, represented by all sedlments up to the
-pre—tllllte unconformlty and the Late Adelaldean represented by
sedlments from.the base of the lower tllllte to the base of the
Cambrlan,: Thls subd1v1s1on reflects both a climatic change and a
_AmaJor change in stromatollte assemblages._ Ages of stromatolites-
will be referred to as Early or Late Adelaldean, but the probably
correlatlons w1th the subd1v1s1ons of the Rlphean Wlll be noted in
‘each case,i?;féﬁé{fiddppu - _,._. o

| Type speclmens are,kept in the Department of Geology and

' Mlneralogy, Un1vers1ty of Adelalde, catalogued under numbers
. prefixed by S. o - ‘J> ‘”
GROUP ACACIELLA,Walter,a1971

- Type Form; 3Acaciella australica, Bitter Springs Fommation,

Central Australia (Walter, 1971, in press).



VT

L
"

Diagnosis: Nearly straight, parallel or radially

arranged subcylindrical, unwalled columns with alpha-, beta-

and rarely gamma-parallel and»slightly divergent, multiple

branching.

Column margins bear low bumps, and occasional small

cornices and peaks.

. Content:_ACaciella»austraiiéa, Walter,:Acacielle

- -angepena-f. nov. and Acaciella augusta f. nov.

Age and Distribution: ‘Adelaidean to Early Cambrian;

Loves Creek Member of the Bitter Springs Formation,

- Central Australia; the Lower Cambrian of South Aust-

‘ralia; the Wundowie Limestone and Brighton Limestone

- equivalent, Umberetana Group, South Australia and

~ as erraticstin the lower (Sturtian) glacials, ’ s

South Anstralia.

Acacielle angepena f. nov.

: Flgs. 2 8, 9a.

Materlal -Forty-seven specimens from nine localities.

THolotzp S46O (Flgs. 2a, 8c), Lower Cambrlan 5/8 mile

(1km) south of Angepena H.o., Northern Flinders

Ranges.

Name After the type locallty4

'Diagnos1s Aca01ella with vertlcal or radlally arranged

icolﬁmns or pseudocolumns,.whidh may brahch upwards

from either flat-laminéted or small cumulate

A stromatOIites.' Columns may branch upwards into

, mlnute, 1rregular columns. Brldglng is extremely

common. Mlcrostructure is regularly banded with

thln contlnuous laminae. Vermlform mlcrostructure -

©omay bevdeveloped;

Description:
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. ;bloherm probably never had more than 100m of rellef over the

'f“'depressed _While~‘ﬁ“

" Mode of occurrence.

‘Cambrlan stromatolltes were studled in. outcrop only in the
_ Angepena area where lentlcular stromatollte beds cons1st of~
- closely spaced elllps01da1 and domedﬁhloherns 3 to 50 m w1de.
d;'These overlle flaggy, lamlnated dmrk grey llmestones w1th
'-1rregular eros1onal contacts._ Cumulate or pseudocolumnar
d_stromatollte 1nd1v1duals commence growth upon the eros1onal
’;hlghs,.and pass up 1nto radlally arranged or parallel short
:.columns w1th very. numerous‘brldges.; At bloherm marglns,
:‘,columns and pseudocolumns become h01zontal _and 1am1nae are
h7eifdef1exed parallel to the overhanglng 51des of the bloherm, so
'"'l'%that here growth actually proceeded downwards (Fig. 8a & b
ZishOW1ng longltudlnal sectlons of a bloherm margln) Where
ff"ﬁadgacent bloherms become contlguous, they are overlaln by a
“.ffdomed blostromal layer of columnar, pseudocolumnar and
ficolumnar—layered stromatolltes, s1m11ar to those of the
abloherm At the edge of a stromatollte bed the termlnal
"fj;bloherm has an abrupt vertlcal and the 1am1nae bend down— :
ﬂffwards only sllghtly. The surroundlng sedlment of dark llme
'umud accumulated synchronously W1th stromatollte growth -and

.‘occa81onal algal 1am1nae are 1ntercalated W1th 1t-* the

'bfcover the bloherm [h'if;:hﬂ
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‘Column Shape and Arrangement : Column shape is highly

variable in single bioherms, mainly due_to different degrees of
‘ coalescing.and'bridging;‘ The strucﬁures yary‘from laterally
1inked pseudocolumnsiwith some discrete small'oumuli (Fig. 8d)

to frequently brldged and coale301ng columns Flg. 9a) to discrete,
parallel subyllndrlcal columns (Flgs. 2d fxg,Sf) The latter |
chlefly make up Mawson's (1925) collection from Italowis GorgeQ
In all spe01mens where columns are reasonably dlscrete they-are
smooth %o sllghtly bumpyn sometlmes with poxnted terminatlons |
"(Flg 2b,3), whlle others branch 1nto mlnute columns 1 to 3 mm wide.
Columns are commonly less than l cm in dlameter but broad,

oumulate columns up to 10 cm 1n dlameter have been observed
TranSverse sections of columns are round rounded polygonal or
lobate (Flg 2d f g ) Columns may be vertlcal or radlally
arranged, especlally on the margins of contlguous bloherms
Dolomltizatlon-of interspaces frequently obscures the original
marging of the minute columns so that thelr shape cannot be
accurately determined - , _

| Brancgggg Branching’isrmostycommonlyralphaéor befa-paral—\

lel, occa91onally gamma-parallel sColumns*frequsntly oranch into
narrower columns whlch do not regaln the former diameter. Some
branches are 1n,the fonm of thln polnted proaectlons (Flg 23) .
At bloherm marglns branchlng may remaln parallel (Flg 8o) or
"become radlal (Flg. 8b), but here ths stromatolltes sre largely

pseudocolumnar.

Margin Strgcture: Column margins are rarely preserved
intact. Commonly they are corroded by dolomite rhombs, if the

interspaceseare dolomitized; otherwise very fine stylolites may
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be developed' Brldglng 1s extremely common in all spe01mens except

those from Mawson 8 collectlon from Italow1e Gorge, in which the

fcolumns are mostly dlscrete These also have the smoothest marglns

g

'_w1th only sllght, occas1onal bumps and rlbs. Columns are always

unwalled the lamlnae thlnnlng only sllghtly near the column margin.

Lamlnae may sllghtly overhang the margln but long peaks and

-cornlces are absent

Lamlna Shape- (F1g T4a)‘illustrates common lamina shapes;

- most are gently convex.; Of 101 lamlna measured 69% have height to
--dlameter ratlos (h/d) between 0 2 and O 4, only 77 have ratios
"greater than O 6 (Flg..15a) Lamlnae are smoothly domed without

3sharp changes 1n shape from lamlna to lamlna‘ A few of Mawson's

-.sp601mens from Italow1e have wavy laminae,‘of wave length 3 to 10mm,

amplltude 1 to 3 min (Flg. 10a)

Mlcrostructure°* Microstructure in all spe01mens 1s

regularly, thlnly banded W1th contlnuous lamlnae of unlform

thlckhessacross a column w1dth In most spe01mens there is little

scontrast between dark and light lamlnae, except in the amount of
yOrganlc-plgment Some specimens espe01ally from Angepena, have
»irregularly tubular, slnuous anastomosing, vermlform sparry
'patches 0 05 to 0.1 mm. thlck up to O 6 mm, long, cross1ng the

: dark lamlnae. Dark lamlnae varylng 1n thlckness from 0.03 to 0,07

':,Tmm conS1st of xenotoplc oalc1te of graln 31ze varying from 0.003%

'~to 0 01 mm., stained w1th grey organlc plgment but 1n-some

‘ 8pec1mens 'subhedral dolomlte rhombs of grain s1ze of 0.01 to 0,02

mm are 1nterppersed Mlnor_subangular;quartz s;lt_may be present,
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Individual lamlnae are: very contlnuous and of constant thlckness
across the column w1dth but may be markedly wavy. In spec1mens
w1th vermiform mlcrostructure dark lamlnae are generally thlcker,
up to 0,3 mm, but remnants of flner lamlnatlon are - often preserved‘
The boundarles of the ‘sparry patches are often 1rregular and their
orientation varies from perpendlcular to gently inclined to the -
lamination, but is commonly at a hlgh angle to 1t The vermiform
’ mlcrostructure may be cons1stently developed preferentlally on one
s1de of a column. Transverse-sectlons of the tubules are round to
‘elongated, 1rregularly or1ented and anastomos1ng. The tubules may be
‘1nterpreted as algal borlngs in the flne, llme mud laminae, but not
the whole sedlment was affected 31nce homogeneous and bored lamlnae
occur side by s1de. Thls fact also makes 1t unllkely that they are
casts of'actual”algal fllaments.. The dlstrlbutlon of borlngs on one .
- side of columnstmay be environmentally determlnedu Bathurst (1966

p. 20) 1llustrated a sequence of events 1nvolved and in borlng by
algae; if the process were. stopped at stage'(z), and the borings
infilled w1th sparry ca101te, a structure S1mllar to the vermlform
mlcrostructure of A angepena would result nght Lamlnae are O 03
to 0. 1 mm thlck frequently 1nd1st1nct but contlnuous across a ‘column
width. | They are espe01ally poorly dlfferentlated 1n spec1mens w1th
vermiform mlcrostructure where the tubules may pass across the llght—
dark lamlna boundarles.‘ nght lamlnae cons1st of xenotoplc ca101te,
“often with 1nterlock1ng crystals O 015 to O 03 mm in dlameter. |
Subhedral to euhedral 0,01 mm dolomlte rhombs are scattered throughout

the llght lamlnae in some spe01mens
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-:Interspaces: Interspades are filled eitlier with altered
mlcrlte or fine sandy and 81lty mlcrlte._ Specimens from Ttalowie

(Mawson s collectlon) have very narrow 1nterspaces fllled w1th

' ,sparse, angular quartz s1lt supported by a mlcrlte\ matrlx-(Flg‘ 8f),

sometlmes extensrvely dolomltlzed iw1th 1nequ1granular hypldmotoplc
dolomlte ranglng 1n grain s1ze from O 005 to O 1 mm. Extremely
»flnely dlssemlnated haematlte may be present 1n 1nterspaces.
Stromatolltes from Angepena also have sandy 1nterspaces but these
are more frequently 1nterrupted by brldglng lamlnae.- Subangular to
.subrounded quartz gralns vary 1n dlameter from O 08 to 0. 5 mm and
may be partlally or wholly replaced by calc1te. 001ds and small
.1ntraclasts occur very rarely. . EEEE

s Secondary Alteratlon Dolomltlzatlon 1s common 1n all

"spe01mens, and 1s probably of late dlagenetlc orlgln, _W1th1n columns,
lrhombs have also formed 1n the mlcrlte of 1nterspaces;hand in places
'1nterspaces may be totally dolomltlzed Here sparry ca101te occurs
.as 1rregular patches between dolomlte rhombs perhaps fllllng a. |
secondary por051ty. Graln s1ze and dens1ty of dolomlte rhombs "
decreases markedly across the column marglns, perhaps 1nter8paces
-were orlglnally more porous, to cause the preferentlal dolomltlza—

.tlon (1n Flg. 8c note the dark calcite columns and the whlte, doloml--c

tic 1nterspaces) Stylolltes may follow column marglns, or may ‘be ¥
. _grossly cross—cuttlng*?' £ '
:lprobably seconda y.r” _ - specir
1nterspaces Wthh pass-lnto flne stylolltes;{ Mlnute 1rregular ;- ;
ca101te velns cut the whole rock apparently predatlng the maJor }

’dolomltzatlon,f Large patches of Qoarsely-sparry ca101te are boundedby



markedly lobate fine.stylolites, suggestingstheir origin as-
solution cavities. . . B | o

Comparisons-

In gross morphology (mode of occurrence, column shape,
branching and margin structure) the stromatolites from ItalOWie
are Similar to Acaciella Walter. Columns_are less.discrete in
other areas, due'tolfrequent'bridging.and coalescing,’but their
columnar portions are similar to those“of Italowie specimens.
Miorostructures are uniform except for the local vermiform struc-

ture interpreted as algal boring. Madig ites mawsoni Walter,

from the Middle Cambrain Jay Creek Limestone of the Amadeus BaSin,
‘also has vermiform microstructure, but hére the tubules are more
conSistently developed and are complexly intertWined the inter-
vening micritic areas being reduced to clots._ The gross form of
Madiganite maﬂsoni is similar to some Acaoiella angepena in haVing
numerous irregular frequently bridged columns and pseudocolumns-
\however, it lacks the subcylindrical parallel branching discrete
columns found at Italowie. Acaciella aggepena resembles

Vetella uschbasica Krylov in haVing evenly banded lamination and

wide columns branching into narrow columns, but has ragged column mar-

gins and lacks the wall of V uschbasica., Illicta composita Sidorov

is similar in also posseSSing vermiform microstrucutre but is_

distinguished by its very smooth walled columns,t At this stage it

is difficult to be certain of the content‘of the form AcaCiella
angepena. Despite some variation of column shape (specimens from
Italowie. have predominantly sybcylindrical discrete columns, while
those from Angepena have numerous bridges :and less regular column |

margins), all the'specimens studied are included in the .one form,




since. these column morphologles 1ntergrade and the mlcrostruoture&“
remaln_constant The stromatolltes are assigned to the group
_Agacgella on the basis of- gross morphology. They are differentiated
from other forms of the group by their thln contlnuously banded
?-mlcrostructures and by the frequent-development of brldges and |
d pseudocolumns.- The very narrow mlnute columns 1nto which broader
columns branch are absent 1n other forms. '

A ferruglnous spe01men from 01d errealpa is problematlcal.
3 Its dark lamlnae are strongly haematltlc the'haematlte being in
rpart dlstrlbuted 1nto mlnute dendrltes.; The'smell columns~bran0h
n.from basal cumull, the 1nterspaces belng fllled W1th recrystall;zed
Abiomlcrlte (hyollthlds spongeSpmcuI&Q and archaeocyathan and
l;brachipod fragments may be recognlzed) Although the groes
m.morphclogy resembles that of Acaclella angepena (Flg. 2 h) the

H'extremely regular lamlnatlon is gatyplcal of stromatolltes, and
fan 1norganlc origln for the structure cannot be excluded '

Dlstrlbuﬁlon' wldespread in the dark llmestones of the

Eower Cambrlan at Angepena Old errealpa near Point Well,
'fat Mern Merna, Beltana Hlll Chace Range near Narlna H.S.,
| ,Moro Sprlngs south of Balcanoona, and 3 miles west of Italowie

"Gorge-- Fllnders Ranges, South Australla. (COPLEY,and

o Aca01ella augusta f nov.,f"

Flgs. 3& to m, 9d to £, TO”'

‘ ”Materlal - Thlrteen spec1mensirom two localltleslplus

'elghtaspecmmens of uncertalngldentlflsatlon-from;a
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further two'localities," |

Holotype: S401 (Figs.ch;‘e; lOc), Brlghton Limestone

equivalent: Depotlcreek:4SOuthernﬁF1inders Ranges.
:ﬁName' After the c1ty of Port August 20 mlles (32km)

south of the type occurrence.

Diagn031s: Acaclella.wlth‘extremel§ frequent coalescing and
bridging of columns atfall 1evels; and With broad and narrow
columns - closely assoc1ated Column margins bear.short'ribs,~low
bumps and ‘short cornlces. Lamlnae are gently to. moderatley |
steeply convex. or rectangular, and of" dlstlnct, regularly streaky

mlcrostructure._'t,

Descrlptlon

| Mode of Occurrence | The stromatolltes form lentlcular
- and tongulng blcherms (Flg. 10a) varylng in. thlckness from' o
3m to 50m, and extendlng laterally for up to nearly °km, 1nter-
calated at varylng stratlgraphlc 1evels w1th1n the Brlghton
Limestone equ;valent. - Most commonly growth commences on a a
substrate of-ooid3and intraClast grainSfaﬁes, asflaterally linked
stromatolltes, up to 5m thlck these gradually develop inter<-
spaces to form broad brldglng and coalesc1ng columns (Flg. 9d)
At varlous levels, these columns branch 1nto narrower colunmns' 1
to Scm w1de, frequently w1th parallel basal and sllghtly
dlvergent upper branches (Flg. 10c) Occa51onally, narrow
~columns arlse dlrectly from an undulatory or flatlaminated e
base (Flg. 9f) Columns repeatedly alternate w1th continuous

undulatory or flat lamlnated stromatllltes, whlch commonly
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1ntertongue w1th the adgacent sedlment° ‘they:apparently mark

perlods of reduced 1nflux of ‘coarse . sedlment Athbioherm

margins, . columns become sllghtly 1ncllned Rarely,.there are

*[hemlspherlcal bloherms with columns strongly 1ncllned .at: thelr

' marglns..

Column Shape and’ Arrangement Basal columns are up to 20cm wide,

of 1rregular shape, w1th frequent coale801ng and brldglng. Thelr
. marglns are frequently 1ncllned although lamlnae remaln subhorlzon—

',.tal. The narrow columns are 1 to 3 cm w1de, and up. to 10cm long

between branches (Flgs. 3a to 3, 10b to d) Transverse sectlons are

,round rounded polygonal elongated 'or complexly lobate.; At least

’some of the elongatlon 1s of tectonlc orlgln. Columns are straight

- or gently curved w1th sllght swelllngs and constrlctlons (Flg. & to

.J), a few are. short and narrow and termlnate thelr growth after
.-.a few centlmetres (Flg. 3e) Coales01ng 1s so frequent “that almost

'all columnsara 1nterconnected‘7 one spe01men contalns numerous irreg-

ular, short frequently brldged and coale801ng columns.

Branchlng Branchlng 1s frequent at all levels, and generally

~,multiple (Fig. 3a to j) Bread basal columns d1v1de by alpha
.parallel branchlng 1nto narrower columns which frequently branch

-agaln at 1ntervals of less than 10 cm thls branchlng is usually

*.alpha- or beta—parallel occa81onally gamma—parallel, or. sllghtly

:.dlvergent (Flg.;idhf' "ﬁNear p01nts of coalesclng, branchlng

\”el or d1~ergently branched

Marg;n Strmcture The lateral surfaces of all columns bear |

'_relatlvely low bumpsb short dlscontlnuous rlbs, and a few peaks

and cornlces (Flg. 3 a’ to 3) In places brldges Varylng.from
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: delicate'bridgesfonly'one_orttwo laminae thick to massive,fthick
bridges (Fig. 3g), are very frequent;  in other»places, columns
- remain relatlvely unaffected by bridging throughout most of their
length., Columns are unwalled ‘and between brldges and cornices
their-marglns are relatlvely smooth.. Dependlng on the degree of

. conveX1ty, lamlnae approach the margin at varlous angles..

: Lamlna Shape; Lamlna shape varies accordlng to column

diameter- narrow columns have ‘moderately convex, or sometlmes
steeply convex lamlnae, h/d greater than O 6 belng rare Broad
columns have very gently convex to rectangular laminae (Fig. 14b)
Of all lamlnae measured 70% have h/d between 0.2 and 0. 6 (Flg 15b).
Lamlnae are most frequently smooth but sometlmes broadly wavy,
eSpe01ally before branching. Lamlnae frequently become doubly—
crested before branchlng (Flg._10b, c & d), but the 1nterspace S0
formed may be bridged. over, 1n Wthh case the column resumes 1ts
former-growth.pattern.

Microstructure- In. the. best preserved.sp@01mens,dlstlnct

regular llght and dark - (green) lamlnae and in places macrolaminae
up to 4 mm thick, alternate, formlng a regular streaky mlcrostruc— ‘

ture (Flg. 10c) - Dark lamlnae, varylng 1n thlckness from 0.05 mm .

~to 2 .mm, are ~smooth to gently wavy, occas1onally wrlnkled .and ‘have
parallel upperzﬂﬁ.lower boundarles., Single lamlnae have relatlvely
constant thlckness across the - column w1dth but frequently lens out.
_ The con31st chlefly of hypldi;toplc to 1d10toplc dolOmlte, of .,
graln S1ze ranglng from O OOSlto O 02 mm., The crystals areiw".
equ1d1mens1onal,(commonly euhedral and- stalned pale green, whlch
glves the lamlnae thelr colour.' Dolomlte crystals-are densely

packed in the dark lamlnae leav1ng only occas1onal 1rregular
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undolomltlzed patches cons1st1ng of xenotoplc ca101te ranglng

in graln 31ze from O 003 to O 01 mm. nght lamlnae vary in thlckness

»from 0. 07 to 2 mm,_s1ngle lamlnae hav1ng constant thlckness.

They are sparsely dolomltlzed and con51st of xenotoplc to
hypldlotlplc calc1te varylng from 0.01 to O 02 mm. in. graln size,
with scattered euhedral dolomlte rhombs, O 005 to 0. 04 mm: long.
:Lamlnae are frequently grouped 1nto broad macrolamlnae up to 4 mm
thick, in whlch very thln, lentlcular, elther llght or dark laminae
»predomlnate. In places lamlnae are sllghtly wrlnkled or draped
over underlylng 1rregularit1es- ’1n one case a lamlna is domed over
- a sparry ca101te nodule whlch may be an open space fllllng (Flg.
.9e) - In a-few places small'scour structures up to 2'mm deep are cut
_1nto the tops of dark lamlnae.: Occas1onal euhedral to subhedral
reddlsh brown llmonlte gralns of O 01 to O 02 o dlameter (poss1ble
pseudomorphs after pyrlte) occur 1n both lamlna types. A_"

‘ Interspaces' The dlstance between columns varles from 1 tol
.»10 mm. Interspacés are fllled w1th banded llmestone, layers of
mlcrlte 1 to 6 mm thlck alternatlng w1th thlcker 1ntervals of
partlally dolomltlzed 1ntram1cr1te.: Lamlnae in the 1nterspace o
commonly abut agalnst the column marglns, hav1ng accumulated after
the growth of that part of the oolumn (Fig. 100). The mlcrlte
lamlnae cons1st1ng of menotopio calcite of grain S1ze varying from

0, 003 to O O1 mm are frequently smlty, and slightly graded gen—

overlaln by matrix-‘

erally W1th sharp upper boundarles and_arf
'lsupported 1ntra-mlcr1tes and some oomlcrltes.: Thls sedlment ‘may oo
have been more porous, as 1t 1s exten51vely dolomltlzed the dolomite
"is of s1m11ar texture to that in columns., All remnant ca101te is

'recrystalllzed to a hypldlotoplc sparry mosalc, no mlcrlte matrlx
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remains. Alternatively; thislcalcite~mayirepresentpinfilling of
voids'leftﬂby*dolomitisation;7-Intra&lasts,:which:may be'preserved'
as undolomltlzed mlcrlte, or entlrely 1d10top1c dolomlte, are from -
1 to 10° mm long, and up to 1 mm thlck and may represent eroded :
fragments of algal mat ' Strongly recrystalllzed dolomltlzed
oolltes are’ occas1onally present Intraclasts whlch commonly lle

| at a hlgh angle to the beddlng, may have flne gralned lamlnae
’draped over them.. Coarse sedlment 1nflux was perlodlc' columns
‘may have had up to 2 cm of rellef over the 1nterpsace sedlment or
| a brldge then the 1nterspaces were fllled rapldly w1th 1ntraclasts
'1Land flner calcareous sedlment Durlng perlods of relatlve qu1eScence
','llme mud accumulated to form thln layers._ In some spe01mens,lﬁi
brldglng is very frequent so that there never was more than about
a centimetre of rellef | o 3 |

Secondary Alteratlon | thtle is’ preserved of the prlmary dlfference

between the-light>and the dark (green)lamlnae Wthh now dlffer
in the extent of dolomatlzatlon. The dolomlte is equlgranular
1dlotop10,‘and probably secondary, although a detrltal origin.
cannot be ruled out If the dolomlte orlglnated by replacement
.of ca101te, the . preferentlal dolomltlzatlon of dark Jaminae. may
1nd1cate that they were orlglnally more porous.' Small 1rregular

patches of coarsely crystalllne sparry calc1te w1th1n both columns

: and 1nterspaces post date dolomltlzatlon and are ass001ated w1th

'flne ca101te velns.' Stylolltes are very rare, belng restrlcted to
a few Wthh are ooncordant w1th the lamlnatlon or column marglns.u
The - green stainlng of dolomlte crystals oxldlzes under subaer1al
Weatherlng to form flnely dlssemlnated llmonlte which may be

concentrated along column marglns or stylolites. Columns are
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commonly sllghtly flattened parallel to an- ax1al plane cleavage
Whieh' is better developed south of Depot Creek and at Mundalllo

Creek The cleavage 1s ah 1rregular fracture Wthh passes around

ot through stromatollte columns and is commonly expressed as

stylolltes in the carbonate rocks.. A spe01men from Mundalllo’

Greek contalns llght lamlnae w1th promlnent radlatlng structures{

7these cons1st of dolomlte crystals allgned in rows almost perpendlcular
'to the lamlnatlon (Flg. 10d) ’and may represent & dolomltlzed, earller
A a01cular texture. In speclmens from the WundOW1e leestone (Wundow1e
.Bore and Copley), column marglns have been almost completely removed

-by,stylolltes- leadlng to unnertalnty of identiflcatlon (Flg. 3k 1 &m).

'Comparlsons L S 5 : ‘ :
o The predomlnantly parallel branchlng (alphapparallel at

"‘base, then beta = or. rarely gamma—parallel) and almost total absence of

a wall 1dent1fy the stromatclltes as-

7cac1el¥a__

Acac1ella gugusta 15 dlstlngulshed from g australlca by the

{'rarlty of dlsorete brOad baeal columns by 1ts mode of occurence

Q'(lentlcular and tonguing bmoherms 1nstead OF: tabular and domed"

blostromes) by 1ts extremely frequent CQales01ng and bridging, and

bby 1ts very dlstlnct mlcrostructure. The mode of occurrence and
=mlcrostructure also dlstlngulsh 1t from A angepena A augusta has

“many Wavy, sometlmes lentlcular Iamlnae and promlnent macrolamlnae

"1s dlfflcult to dlstlngulsh on the bas1s of the publlshed descrlptlon,

but apparently has a patchy wall



: Spe01mens of poorly preserved stromatolltes from the Wundow1e

Limestone near Copleyzuﬁ_WundOW1e BoreA orlglnally tentatlvely

.1dent1f1ed as Llnella munvalllna (Prelss, 1970) are better ass1gned
to Acac1ella augusta on the bas1s of column shape, branchlng and
mlcrostruoture.A Where column marglns are not removed by stylolltes,
they are unwalled | - | o ‘ |

"‘j Dlstrlbutlon~' Brlghton leestone Depot Creek and Mundalllo

B Creek Southern Fllnders Ranges and poss1bly the Wundow1e
leestone near Copley and Wundow1e Bore Northern Fllnders
Ranges (PORT AUGUSTA and COPLEY map sheets, 1 250 OOO)

“Aggif Late Adelaldean, correlated W1th the Late Riphean of

.f‘the USSR | R

- Aca01ella form lndet .
Figs. 3n o, p &;q, 9b & c._,
.Materlal Two sp601mens from one locallty

Descrlptlon-'

MOde of Occurrence" Both stromatollte speolmens'

are erratlc heulders 1n the lower (Sturtlan) g1301als- thelr

provenance 1s unknown...,

Column Shape and Arrangement One spe01men (8509)

'~fconsists of pseudooolumns and frequently bridged columns,}orlented :
qffsubparallel to"- slightly radmating @ana{ﬁassing laterally 1nto
.flat—lamlnated stromatolltes (Flg. 9c) The other spe01men ‘
.(8539) con81sts of rather smooth, erect, parallel, cyllndrlcal
_ dlscrete columns 1 to 5 cm w1de.. Transverse sectlons are round

or rounded polygonal (Flg. 3n o,p)



Branchlng,_j Branchlng 1s commonly alpha or beta-

parallel- columns elther retaln thelr w1dth or w1den gradually
T,before branchlng.: Axes of branchlng columns may be very sllghtly :
: d1vergent (Fig.;9b) Spe01men 8539 shows only dlchotomous :

Marzln_Sgructure'_ 8539 has a’ rather smooth margln |

structure, w1th low’ bumps and a few very short peaks and
‘ overhanglng lamlnae (Flg..3n o,p) There 1s no. wall lamlnae

‘ simply termlnate w1thout appre01able thlnnlng, at the column
marglns. Brldges are extremely frequent 1n 8509 but otherw1se

‘:

h'lcolumn margins are similar to 3539 Few columnsyln SSO9 are

: .entlrely discrete, :} ?ﬁp.,

Lamlna Shape._All lamlnae are gently convex (Flg. 140)

‘»jh/d never exceedlng 0. 5,}and 84% of lamlnae measured have h/d
‘“afbetween 0,2 and O 4 (Flg. 150) Lamanae are smoothly curved
‘rarely rectangular and w1thout wrlnkles or sharp flexures.
f‘Ocoas1onally lamlnae are sllghtly wavy, and before branchlng
u_falways develop multlple crests (Flg. 9b & c) Lamlnae are not
“Crnormally deflexed at the column margins.;.Vt3w SR Y

HERY ; ostructure~~ Microstructure cons1sts of very

". smooth orﬁbroadly Wavy llght;and dark dolomltic strlated to banded ;

aﬂthey have. smooth parallel boundarles., They conslst of pale grey
5:sta1ned hypldlotoplc to 1d10toplc dolomlte of graln s1ze varylng |

‘ :.from O 003 to O 015 T, l_ﬂh_ lamlnae vary in thlckness from Q0,05
to 1.0 mm generally w:uch 11ttle change across a aolumn thinnn.ng

(@]




ljonly;slightly towards column margins. “They.consist'of hypidiotopic
to idiotopic tranSparent” unstained dolomite ofcgrain-size varying
from O. 015 to O O6mm Very characteristic of 8539 1s the presence
of very flne, llmonlte rlch solutlon surfaces, concordant w1th the
.lamlnae. _Although these are.probably stylolltes, surfaces with.
little or no wrinkling, which férlow the‘fine—sCale Struoture of
Alaminae exactly are-especially common”(Fig,-9b)._.In‘places these
are only about 0.5mm. apart, and:light laminae‘majdbe separated
by them, w1thout 1nterven1ng dark lamlnae. |

Interspaces : Interspace sedlment is completely

dolomitized: cons1st1ng of equlgranular, 1d10toplc dolomite of
graln size ranglng from 0. 01 to O OBmm. There is little contrast
]between columns and 1nterspaces, ‘but small amounts of subangular
»quartz 51lt are present in the 1nterspaces. Fragments of sllghtly
’darker stalned dolomlte, of; 51m11ar texture to the matrlx,
probably represent orlglnal 1ntraclasts.. The nature of the
'matrlx cannot be determlned but the spars1ty of 1ntraclasts.
suggests that these were hUd surported k Intraclasts are h

better preserved 1n S509

Secondarv Alteratlon Dolomltlzatlon of the stromatolltes

and 1nterspaces is clearly secondary,-as 1nd1cated bJ the eeneral
idiotoplo equlgranular texture,_and poor preservatlon of the:"
finest structures. Stylolltes are of at least two generatlons,d
the earllest stylolltes are almost perfectly concordant, w1thout
lobes or wrlnkles, these poss1bly predate the dolomlte euhedra,
which in places cut into them, and certa;nly predate a relatlvely

coarse grained dolomite vein‘(grain-size up to 0.1mm). The vein
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k*ls itself cut by more pronounced slightly dlscordant stylolltes.

| Occas1onal cross—cuttlng stylolltes cut 1nterspaces and columns,
some follow1ng column margins. Dolomltlzatlon almost certalnly
predates the eros1on and depos1tlon of the clasts 1nto the glac1al"
}sedxments. . | | |

Comparlsons

The stralght,-chlefly alpha— to beta-parallel
-branchlng unwalled ‘columns allow ass1gnment to the group Acac1ella.

They.are clearly‘dlstlngulshed-from Acaclellaﬁaugusta by the dis+

. crete, rather smooth more cyllndrlcal columns0i although brldglng
and coalesc1ng occur in S509 thls spe01men is con31dered to

represent the basal part of stromatollte bed | The dlstlnct

..'subcyllndrlcal columns w1th relatlvely smooth marglns and gently

. convex lamlnae are 81mllar to A australlca Walter but the spe01mens

- are 1nadequate for 1dent1flcat10n.
| Dlstrlbutlon As clasts 1n the lower (Sturtlan) gla01als,
on the flanks of Enorama Dlaplr, 4 mlles North of - Oraparlnna H:.S.,
'Central Fllnders Ranges (@ARACHILNA map sheet 1 250 OOO)
' Aggf Probably Adelaldean, ‘but- not younger than the Sturtlan
glacials. o | |

GROUP BAICALIA Krylov,: 963 SEe
o f:Gollenla balcallca Maslov (1937 p.‘287)
»_Ba;calla Krylov (1963, p 64) _A
Baicalia (Sem1khatov,_1962, p; 198)
Baicalia (Komar, 1966, p.82).
'.*Baicalia (Krylov 1967, p.25).
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-Baicalia‘ (Nuzhnov, 1967, p.135)
Baieelia- (Cloud & Semikhatov , 1969, p.1035).
- sze Form: Balcalla balcallca (Maslov) Krylov from the
B ‘Uluntuy Suite of the Prlbalkalye. L o
‘Diagnosi3° TUberous, bumpy, swelling~and constrioting,
parallel to markedly dlvergent branchlng columns, generally w1th— B
out wall, Wlth frequent overhanglng lamlne. Lamlnatlon is |

.dlstlnctly banded.

Content: 'B. baicalica ‘(Maslov) Krylov, B, kirgisica Krylov,

‘B rara oemlkhatov B. unca bemlkhatov B.prima Semlkhatov
B, ‘ampla Semikhatov B‘ 1ng11en81 Nuzhnov, B. aimica
_Mmev,‘ _

B mlnuta Komar B. caprlcornl Walter and B burra f. nov;
: Mlddle Rlphean to early Late Rlphean ’ '

Baicalia Qg;gg f. nov.
Figs. 4,5,6,11, 12, 13a to C. |
‘Baicalia spp. Glaessner, Preiss and Walter (1969;'§'ﬁo56).
aterlal Thlrty-three spe01mens from ten localltles. _;A
‘_Holotzg : 8222 (Flgs. Ma & d) Sklllogalee Dolomlte, 2d»f
_mlles (3 2km) west of Yatina, Southern Flindere ‘Ranges.

Name Erom the Burra Group in whlch the-stromatolites occur. ,"

: Dlagn081s Baicalia with moderately frequent, slightly to-
markedly dlvergent branching, irreguiar; coelescing"coiumns with
highly varlable lemlna shape and contlnuous, dlstlnctly banded
mlorostructure. | |

Descrlptlon Mode of Occurrence Two modes of occurrences

have been noted blostromal and blohermal the 1atter occurrlng
only at one locality (Yatlna) Blostromes vary in thlckness from

0.3 to 2m, the stromatolltes belng evenly dlstrlbuted throughout
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o lamlnated or 1ntraclast1c dolomltes (e g. Yatlna Flg. 4a), :L

'from pseudocolumns.

(e g. Worumba)

therrtext@nnrlthsatha&s heen follQWed\@@r010@m br‘mbreJJ%ftﬂ&w@os

,.densnngg baforeloutdrﬁpkdisébpearsmuﬁder sor&l@eve%“eSBdo%tromes are

frequently interbedded 1n green shales (e g. Myrtle Sprlngs,‘

i‘,W1llouran.Ranges) platy dolomites (e g. Arkaroola Worumba) or -
“mass1ve dolomltesk(e g. Burra) ‘ The bloherms at Yat1na are'
"restrlcted to two thln beds- they are small lentlcular stromatolltlc
’_mounds, approx1mately 20 to 30 cm thlck up to 1m Wlde (Flg. 11a)

'1(1nterbedded Wlth and surrounded laterally by platy and shaly dark

.grey dolomltes. The overlylng sedlment 1s draped over the mounds,

. showing that the stromatolltes had at least 10 on rellef over the

surroundlng surface._ Columns arlse from substrates in- several ways~

-Af h(1) Flat—lamlnated stromatollte passes gradually up 1nto undulatory

“.and pseudocolumnar stromatolltes then 1nto dlscrete vertlcal to

1nc11ned columns, often w1th steeply domed lamlnae, e g.,Burra,.-

"ZWest Mount Hut (2) Columns arlse dlrectly from eroded surfaces of

58 ‘ "‘S*

'(3) Columns arlse from flat-lamlnated stromatollte v1a broad

':Qumumi, egg. West Mount Hut The degree of dlscreteness of columns ‘

Lo

varies greatly,_ 1n some beds, columns are almost 1mmed1ately brldged

: over by laterally llnked stromatolltes, but usually columns remaln

dlscrete for 20 to 30 cm. In some areas new sets of columns may arise

t_f(e.g._ln the: wlllouran Ranges,_h_l;f_

Column Shape and Arrangement Columns are tuberous,-

'.‘varylng from subcyllndrlcal to 1rregular with round oval and“

rlrregular corss sectlons (Flgs._4 5, 6) ‘ ElOngated or flattened



',1columns are varlously orlented The dlameter of columns varles
‘-from 1 cm to 10 cm most commdnly 3 to 5 cm w1th rapld swelllngs
l~and constrlctlons ' Columns are 2 to 15 cm hlgh between branches.

jSome but not all columns are constrlcted at the;pelnt of branchlng

;(fJTS. 4c f 50; d) lhe orlentatlon of columns varles greatly

from vertlcal to 1ncllned and 1s sometlmes sub-horlzontal for

'short dlstances (Flgs. 4c 53) Column axes vary from stralght
_to strongly curved In somesp901mens, the uppermost columns

o swell markedly upwards and become brldged over by laterally llnked

stromatolltes. AdJOlnlng columns coalesce very frequently, even

-‘1n the d1screte portlons, but spec1mens from Burra show the least

coales01ng and brldglng., In the W1llouran Ranges, column growth

‘ is frequently 1nterupted by penecontemporaneous er081on, columns

may grow 0ver broken—off fragments of earller columns, contrlbutlng
to the 1rregular1ty of the structure.~} o '} h‘
C Branchlng J The most common form of branchlng 1s

moderately dlvergent (Flg. 4a 6f> though scme sub-parallel

’ branching (Flg. 4e, g, m) and some very markedly dlvergent _

- branching occurs (Flgs. 4a 5d & 3) In some spe01mens several

_,branches arlse from nearly one p01nt (Flg.‘4a) Branchlng 1s

moderately frequent the 1ength of column between branches commonly

belng only a few centlmetres but at any one p01nt of branchlng it

- 1s usually dlchotomous or less often trlchotomous. In some spec1—

zmens branches arlse at a hlgh anale to the ma1n columns and then

turn sharply'upwards, Some columns arlse from the s1de of a 3
main'columnn(Fig. TZd) , Great varlatlon is. seen’ even in s1ngle
outcrops. ' : | o

' Margln Structure- The lateral surface varles from smooth

- to very 1rregular lamlnae annroachlng the column marglns at vanmus
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'angles. Some specimens have veryvpatchy walls while theﬂ
' 1nterven1ng unwalled areas are smooth or only sllghtly frlnged

with small peaks and cornlces forvexample those from,Burraa

':: (Fig.a12d) Yatlna (Flg.=4a) Rlver Broughton (Flg. 5¢),

Arkaroola (Flg. 5 d e) Wlllouran Ranges spe01mens contaln both
smooth and hlghly 1rregular edges W1th large overhanglng peaks

'composed of one or.more lamlnae (Flg. 6b & c) Frequently large

A,swelllngs are . composed of numerous lamlnae overhanglng over -a

constrlcted portlon of a column (Flg. 4c) : Brldges-between columns
Jaare espe01ally common near the tops and bottoms of- blostromes o
(g 6o). B “_f, C

Lamlna Shape'- The lamlna shape 1s most c0mmonly gently
convex, but varles 1n s1ngle spec1mens from very gently convex to :
v:nearly conlcal- many lamlnae are steeply convex.- Mlcro-unconformit-

1es are espe01ally promlnent 1n spe01mens from the W1llouran Ranges,

- but occur to some extent 1n all areas.» In places, branchlng

: _commences upon a partly eroded column surface (Flg. 13b) Flg..14d

"_1llustrates the more commonly occurrlng lamlna shapeS° 92% of

' lamina have h/d between O 1 and O 6 the mode belng h/d between 0.3
and 0. 4 (28%) (Fig. 15d) Generally, the w1dest columns have the
most gently convex 1am1nae, whlle strongly elongated columns have

| lamlnae gently convex 1n the sectlon parallel to the long axis

_pand steeeply convex at rl@hﬁ“angles tofit

;arely do 1aminae turn

"ﬁ‘over sharply and fhln at the

’, Generally,» here'a patchy walllls present, 1t 1s formed'by the
edges of steeply convex or. parabollc lamlnae (Flg. 12c) Frequently,
‘ lamlnae develop two crests, antlclpatlng—branchlng 1mmed1ately above

(Pig. 41a,'m) On a smaller scale, lamlna shape varles from smooth
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and regularly curved to slightly wavy, with discontinuous curvature

'and-sharpﬁcrests. Both'typeSAoccur=inzsingle specimens (Fig. 12).

Microstructure- The mlcrostructures and textures observed B

in the différent™ ‘areas vary: con31derably dependlng on the. degree of

recrystalllzatlon. In the best preserved spe01mens, the layerlng

]
FLIRSS

comprlses alternatlng relatlvely thlck oontlnuous very distinct

light and dark laminae, giving a banded appearance, Some are

' single homogeneous thick layers, while others are macrolaminae

consistihg»ofkseveral*very.thinflight;dark 1amination'pairs.' Most -

'eommonly_sihggéggémiuaeftraverse“the whole column width, except

where.cut.by;mioro-uhoonformities; ~0oids orjother}detrital grains

~"::\‘?rﬁajr“'be'inéluded_:'Ln the laminae. - Upper and lower boundaries of laminae
- are ilgually smooth and ‘even, sometimes wavy or broadly wrinkled, but

“alwdys ‘ore or-less parallel 'Exceptions-OCéurAOnly where erosional

SEOUL has taken place durlng growth Rarely, lentlcular swelllngs

:'pf_occur., nght lamlnae vary in thlckness from O 02 to O 5 mm, very

rtifrarely to 1,0 mm.“-Mostrllghtvlamlnae thln towards the-column edges,

but‘rarely 1ehsfout In the: best preserved spec1mens the sparry

: dolomlte formlng them is 1nequ1granular, xenotoplc, and of grain

size ranging from 0. 005 to 0.06 mm., ‘With greater recrystalllzatlon

an equlgranular mosaic of 0. 05 to. O 2mm grain size results (e g.

s“ﬁBurra) The llght lamlnae usually have sharp and smooth upper

“""’boundarles, but sometlmes grade down 1nto grumOus textured lamlnae,"

conS1st1ng of ;rregular and»lnterconnected mlcrltlc patches-up to

O.1mm diameter, setgin‘xenotopio”equidimensional sparry dolomite with

-a grain'sizelofdabOut O~O1'to-O 03 mm, i.e, partially recrystalllzed

* dark laminae. In some specimens,. e. z. Yatlna ‘West Mount Hut,
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".WOrumba the llght lamlnae contaln detrltal granules 1nclud1ng
lsmall flat 1ntraclasts up to O 5mm long, and rare OOldS up to'
Qq3<mm 1nfdlameter;' Overlylng lamlnae are. draped over the larger
-deﬁritaldéradns. Lamlnae in the Copley sPe01men may be pelletal
(Fig, 12e). Dark lamlnae occur elther 31ngly, alternatlng with
e'light'laminae or in dark macrolamlnae. xhln,dark,lamlnae are
‘eemmenlY'0,04 to-0.3 mm.thlck, but“maerglamlnae'range-up'tof2;5‘mm
Ain thickneSS; generally constanp acress.the5eelumn;r0r thinning
| sllghtly towards the marglns They‘are elther contlnuous, or con31st
. of & serles of allgned lenses, each up to O 2 mm- long.' In well pres—
l:erved Spec1mens the dark. lamnnae have smooth sharp, parallel bound—
. arie8° 'rarely, s1ngle lamlnae may be wrlnkled suggestlng 1ntra-‘;
| formaxlohal crumpllng durlng growth Well preserved dark lamlnae.
' cons1st of dense, brownlshrplgmented xenotoplc dolomlte of equldl—
-mens1onal gralns O 003 to 0'01 mm 1n dlameter, but vertlcal and
lateral gradations from unaltered to grumous textures are common
Where dark laminae are grouped 1nto macrolam1nae they alternate
uw1th very thln, dlscontlnuous llght lamlnae, and frequently fuse $0-
:form sol;d thlck dark lamlnae | R B

Bhﬁerspaces~. A few Spe01mens have 1nterspaces fllled'

_predomlnantly w1th bedded dolomlte mud (e g. Burra) but generally

the sedlment 1s unbedded 1ntraspar1te or§oospar1te less commonly

'1ntramlcr1te._ Frequently,lntraclasts are derived from the eros1on

: 7140f stromatolltic columns' in places a large fragment torn from“

‘""column has acted” as a’ baSe for ‘new’ growth Intraclasts are flat £0
gently curved tabular dolomlte pebbles up to 3 em long, 1 to 2 mm
'"thlck and only sllghtly rounded ' Many are fraglle and could have

-'survived very.llttle.transportf~,They;contain»the typ;cal;lnternal
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laminationsyof.,the associated stromatolites,_andpare probably

_ der;ved dlrectly from them, Occasional flat_pebbles stand vertically,
but generally they 11e flat or 1mbrlcated f Ooids Vary-in:shape from

- round to oval ‘have & dlameter of 0.2 to 1 0 mm, and cons1st of one dark
- rlmmed Sparry layer coatlng a mlcrltlc core, or less cqmmonly,

several sParry layers. Most commonly, allochems are closely packed andg
cemented by a. clear, sparry dolomlte cement Some spe01mensscontarn

: signlflcant amounts of dolomltlc mud varlously recrystalllzed

forming a matrlx between allochems;l in these cases the sedlment 1s
poorly lamlnated o |

Secondarv Alteratlon Secondary alteratlon has extens1vely

| modified'the textures and often the mlcrostructures of stromatolltes
from many areas. The follow1ng four stages of alteration may be
recognlzed";' | | | | | | |

(1) Penecontemp0raneous f The fact that dolomlte cons1stently
_constitutes the whole rock to the exclus1on of ca101te, while stlll
preserving flne structures, suggests very early dolomltlzatlon during
the growth of the stromatolltes.‘ It 1s also poss1ble that penecon-
tempOraneOusly dolomitized lime'muds were»reworked and trapped in the
algal mats. Durlng growth eros1on by strong currents scoured the -
living surfaces of columns, creating mlcro-unconformitles. In some
spec1mens, e. g. West Mount Hut laminae may be separated by | _
_lentlcular vughs, later fllled w1th sparry dolomlte (Flg. 120) o These
voids were probably fonned by archlng up of lamlnae, perhaps due toﬂc“'
lateral expans1on in growth of - the algal mats bulldlng the

stromatolltes. f‘

qAfgTrrTYN .
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(2) EarlyuDiagenetro;_pBlaokdchert very'commOnlyAreplaces portions
'of'stromatolites and interSpace"sediments. Sometlmes dark lamlnae

are preferentlally s11101f1ed perhaps during growth but more .7

' commonly, Sllllelcatlon post—dates the growth of the columns

(e g. one’ s;de of a column may be replaced) In places,:s1llc1f1ed
lamlnae are broken by mlnute dolomlte fllled cracks., |

(3) Late Dlagnetlc. Dark lamlnae and macrolamlnae may be

-reorystalllzed to grumous textures,.con81st1ng of patches of dark

dense mlcrltlc dolomlte (remnants of the orlglnal carbonate)

varylng greatly in size from 0, 005 to O 1 mm, set 1n a matrlx of
xenotoplc sparry dolomlte, of equ1d1mens1onal gralns ranglng in
‘S1ze from O .01 to O 03 mm. nght lamlnae are commonly sllghtly “:.
recrystalllzed and sparry, oons1st1ng of hypldlotoplc to 1d10toplc,
equldlmensional dolomlte gralns of srmllar slze to those of the ‘
sparry matrlx of the grumbus texturés.T Coarsely reorystalllzed
lamlnae also occur 1n places cuttlng acroSs the flne structure of )

prlmary lamlnae and corrodlng thelr bouﬁdarles. They cons1st of

hldlotopic tranSparent dolomlte of graln 31ze up to O 1 mm,

(4) Tectoﬂlo. The only speclme'sfaffected by tectonlc deformatlon:

.....

are from the Burra region.' Here columns are sllghtly flattened

and lamlnae are crenulated along a sllght tectonlc follatlon. These

The stromatolltes are ass1gned to the group Balcalla

- ion the baS1s of thelr tuberous swelllng and constrlctlng, bumpy,

. varistisly or;ented eplumns,_general‘absenqe of,wall, numerous}
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overhanging peaks and short corniceS‘ and generally divergent '
branching; Some sp801mens have horlzonatal columns for short
distances resembllng Tun guss1a but are: dlstlngulshed by the absence

of the multlple,horlaontal branchlng.characterlstlc of Tuntsa;uss:LaL

and by their generally more'ragged“columh margins;‘ Baicalia burrg o
is dlstingulshed from B prlma Semlkhatov B. almlca Nuzhnov and

B.,caprlcornia Walter by thelr frequently dlvergent branchlng and

general complex1ty of columns and from B. mlnuta.Komar by‘the larger , C 3
- gize and more complex structure.‘ Some specimens resemble B. .’

balcalla (Maslov) Krylov but most have more 1ncllned and irregular

columns.- B lacera B 'rara B ggplg and B unca Semlkhatov -are not

adequately 1llustrated for rellable comparlson and the 1llustrated
mlcrostructures are badly altered° s1ngle SpGClmenS of B burraul

may. show mlcrostructures 31m11ar to B unca B. lacera and

espec1ally the pelletal 1aminae of B rara., Some spec1mens have long"

overhanglng peaks and. thus resemble B.'1ngllens1s Nuzhnov but are

dlstlngulshed by more-frequent and dlvergent branchlng.’ B. pugga'
most closely resembles B. rara Semlkhatov and B. Eéi&% Nuzhnov, Cit is
dlstlngulshed from B rara in that nelther pelletal lamlnae nor knee-
- shaped bends. 1n columns are con31stently developed and from B ga;gg_
by its more 1rregular and coales01ng columns, and 1ts more contlnuous
1am1nae."‘ : : A - : L e -

"Distribution Widespread 1n the Sklllogalee Dolomlte Burra,'

‘:;jGroup Dutton s Trough H s., 10 mlles (16 km) south-of "f S i

AfiiBurra' Scrubby Range 17 mlles (27 km) south of Burra- e
A‘2 mlles (3 km) west of Yatlna- ‘Rlver Broughton, 5-m1les
(8 km);west-of Spalding; 7 mlles'(11'km):south—west'of

 Worumba; 7 miles (11 km) south of Arkaroola; 2 miles
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(3km) West of Copley, 2 mlles (Bkm) east of Myrtle Sprlngs
 H.S. near. Lelgh Creek West Mount Hut; 17 tiles’ (27km)
west of Wltchellna H.S. and Chlntapanna Well, about 10 miles
west of Wltchellna H. S Pos51ble B, Qgr;g occurs also ‘in
the klllogalee Dolomlte, Depot Creek but these have not
fbeen studled in detail. Spe01mens from the Rlver Wakefleld
~v_Group, Carrleton (Flg 13c) are 1nadequate for 1dent1flc—'“
ation, but are p0581bly to ‘be 1ncluded (BURRA ORROROO
A:PARACHILNA COPLEY ANDAMOOKA and CURDIMURKA map Sheets,
T 1250, ooo) | LT _'_ T
: Aggi”Early Adelaldean,hcorrelated w1th the youngest Mlddle.'
o ‘Rlphean of the USSR I |
GROUP BOXONIA Korolyuk 1960
"'?f{'Boxonla Korolyuk (1960, D« 139)
| dld_Boxgnla (Komar, 1966, p.79) » _
Boxonla (Cloud & Semlkhatov, 1969 joF 1056)
| fBoxonla (Glaessner, Prelss & Walter, 4969 p 1056)

Tvpe Form: Boxonla gra01lls Korolyuk from the Bokson
Sulte, Eastern Sayan. f“" “‘ . | | h A
Dlagn031s Stralght, subcyllndrlcal columns Wlth moderatebr
frequent alpha— to beta—parallel branchlng and smooth walled

' margln structure

Cogtent ‘B, gr801lls Korolyuk B l&ﬁﬂg Komar B kra51v1oa'
A’:*aGolovanov,v_ allahaunlca Komar & Semlkhatov, Balt '

Tlnglllca Komar & Semlkhatov, E blanca Raaben and B,

;;pertaknurra Walter.‘Raaben (1969a) places B grumulosa

.»Komar into: partlal synonymy Wlth B gracllls Korolyuk

‘B.. dlverata oldorov has only a patehy wall and nay
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therefore be excluded.. - ‘. . Lnﬂ-r;f‘”5w'*”~“'vm’;:uﬂui:

The South Australlan form is ‘Boxonia melrosa.

Age: Late Rlphean and Vendlan.'

I

-Boxonia»melrosa’f nov;;

Figs. Ta toh 13d, e and f.
Marerlal" Four spe01mens from one locallty
Holotypg: S 503 (Flgs. 7b, c & d; 13e) 1- mlle (1 6km)
west of Melrose townsh;p, Southern-Fl;nders Ranges.
=Eggg:"After the type localiuy;l:f:x: | 2'

‘Diagnosis: Boxzonia with long, narrow, closely spaced -

columns,aalpha - and-beta ;bparallel”branching, without very broadr'
_basal.columns,‘With oocaSional:roundedlprojsepions;‘and with »
indistinectly banded‘moderately'conVexllaminae_lacking pellefalj
microstructure, | | -

'DescriptiOn:

'Mode of Occurrence{ | The'stromaxolites are relatively

poorly exposed in- a faulted area, so that relatlonshlps are not
clear.. At least two bloherms occur preserved as grey or pale buff
dolomipe The'beds are overturned dlpplng south at about 40

The narrow, parallel columns arlse dlrectly from laterally llnked
_.stromatolltes partly pseudoculumnar the base of Wthh is not
exposed Thep overlylng columnar portlon 1s approx1mately 6 metres {
thlok and cons1sts of vertlcal columns near the centre of the bloherm,

and 1ncllneducolumns_at the marglns,:where they pass laterally into

pseudoloumnar stromatolites. IColumns are overlain-by wavy laminated |



.'_3 A multl-lamlnate wall 1s almo#

stromatolites, whlch cover the whole bloherm.b Bloherms are of
cumulate shape broadly domed up to 60 metres long, and are

surrounded by flat—bedded dolomlte

Column Shape and Arrangement' Columns are stralght, erect

.subcyllndrlcal smooth to gently bumpyu' w1th 01rcular or sllghtly
_lobate, rounded polygonal cross sectlons, of dlameter 1 to 5 Sm.
(Flg; 7a to h) The dlameter 'of a s1ngle column generally remalns
constant throughout its length Columns may reach a length of up
t6 20 cm between branches, but some columns are only a few centl—
"'metres hlgh occaS1onally 1n the form ofArounded proaectlons..

| Branchlng Branchlng varles from alpha to beta—parallel°:
a.gamma-parallel branchlng is rare (Flg. 7h) Commonly & 3 to 5 ¢
'column d1v1des 1nto two or three narrower,.parallel very closely
:'spaced columns 1 to 2 cm 1n dlameter (Flg. 7c d f) . Occass1onally,
‘ttwo narrow columns may coalesce (Flg. 7c) . Not all branches develop
-.1nto long columns'- some termlnate thelr growth only a few centlmemes-

above branchlng (Flg. 7d)

Margln Structure The lateral surface 1s even, smooth
or w1th low, broad bumps up to several centlmetres w1de, Wwith a
rellef of 1 to 5 mm, Peaks and cornlces are entlrely absent but

'very rarely brldges up to 1 cm thlck occur between adJacent columns

fiublqultous._ At the marglns of

:rﬁcolumns lamlnae are poorly preserved but 1n places up to 10
.’lamlnae may be seen to comprlse the wall Slngle lamlnae generally
extend for a dlstance of 1 to 2 cm down the column margln -
(Flgs. 13d ¢ & £). o |

Lamlnae Shape Lamlnae are most commonly moderately convex,

hemispherlcal in places approachlng rectangular (Flg. 14e)
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‘Frequently they are slightly asymmetrlcal, especlally in 1nc11ned
‘columns. Before branching, lamlnae usuallv develop two crests.

The. degree of convex1ty, h/d, is moderately constant, even in

: columns of d1ffer1ng_w1dths.‘ 91% of lamlnae measure have h/d -
‘between 0.3% and;O.7,.the mode_(39%);be1ng between.O.S-and 0.6 | .
(Fig, 15e). The shape of crests varies from tightly arcuate to |
gently roundedl(Fig;ll4e) ‘Mostdlaminae‘arekbroadly wavy (wavelength§
up to 8 mm, amplitude 1 to 2 mm) but not wrlnkled | |

Mlcrostructure~ Mlcrostructure is- poorly preserved in both

pale and dark spe01mens'A lamlnae are broadly contlnuous w1th smooth
parallel upper and lower boundarles, but may be broken 1nto a series
_tof clots and lenses by recrystalllzatlon and even where thelr |
.contlnulty 1s preserved they are extens1vely embayed by

recrystalllzed carbonate. Mlcrostructure 1s 1nd1st1nctly banded

with alternatlng darker and llghter lamlnae. nght lamlnae vary |
in thlckness from 0. O8 to O 4 mm, but usually thln towards column‘
margins. Cont;nulty 1s usually retalned across a column, although
the flnest lamlnae frequently lose thelr 1dent1ty by recrystalllza—
~tion, The lamlnae cons1st of transparent sllghtly 1nequgranular
(of graln size 0, O1 to O. O4mm) equldlmenS1onal dolomlte of poly-
gonal hypldotoplo texture W1th1n th1s occur 1rregular O 05 to‘
O 1 mm segregatlons of darker, greylsh plgment W1th no relatlon
to graln boundarles These are apparently remnants of plgment leftf .
'by partlal recrystalllzatlon .as they may grade 1nto more or less
.contlnuous lamlnae Dlstlnct round to oval pellets (as in
Russ1an Boxon;a) are absent " Dark 1am1nae are less contlnuous,
and often-diffuse Thelr thlckness varles from 0,08 to O 5 mm;
:towards the marglns they frequently thln or lens out completely,

and do not take nart in the formatlon of the wall. (The layerlng
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ln the wallliS“extremely?indistinct)a.:In placesb}they lens’out also
"w1th1n the . central part of a column . Dark lamlnae are composed of
k;equ1d1mens1onal xenotoplc, equlgranular dolomlte.(of graln s1ze
"ranglng from O 003 to O O1mm),pand 1n places, are dlsrupted 1nto a

' serles of 1rregular clots and lenses separated by sparry dolomite,

Interspaces InterSpaces between columns are extremely

rnarrow (usually less than 5 mm), and are. fllled w1th partlally
' recrystalllzed dolomlte mud now largely of flnely grumous texture,

‘Acontalnlng in places, round or ov01d clastic pellets, ranglng 1n

"dlameter from O 2 to O 7 mm. Much of the sedlment 1s vaguely

*_lamlnated the lamlnae abuttlng agalnst the Walls of 001umns Which
u;they post—date. L R . ,

f Secondary Alteratlon- Stromatollte columns and 1nterspaces

ficons1st of dolomlte, cons1dered to result from the replacement of
orlglnal ca101um carbonate.ﬁ Most flne'structure has been lost- dark
'lamlnae are. outllned malnly be segregatlons of dark plgmented dolomlte,
-_but recrystalllzatlon has partly embayed and partly obllterated the
fine dark lamlnae - The irregular dlstrlbutlon of plgment is due to
recrystalllzatlon. In places,“coarser sparry lamlnae of graln size
up to. O 08mm occur and may contaln dlsmembered remnants of dark
*'lamlnae.- Stylolltes are moderately frequent,_and usually dlscordant

to the lamlnatlon._ In places they follow column marglns for short

kidlstances, remov1ng the wall Q'Occas1onal_th1n dolomlte velns follow

‘1the path of stylolltes.: Some stylolltes are parallel to overall
”'-beddlng, and dlsplace column axes sllghtly (Flg. 7e) :

Comparlsons The stromatolltes are ass1gned to the group

Boxonia_on the basiS-of thelr long,gsmooth walled-columns with
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moderately frequent alphab- and.beta —lparallel branching. Katavia
Krylor and Aoaciella Walter have similar gross strncture;' Katavia
is distinguished by its very prominent bumps, while'égag;ella
generally=laoks a wall.. Minjaria Krylov also has parallel stralght
columns but is dlstlngulshed by 1ts less: frequent branchlng. Most,
other described forms of Boxonla have well deflned pelletal |
microstruotures; forms are‘largely distingnished on the basis of:the
size of tne.pellets, A specimen of Q;»graCilis'Sent by M.A. |
Semikhatov and I N’ Rrylov, :has'nelletsroonsisting of rounded
carbonate gralns w1th dark flne-gralned rlms.r These are-absent
in B. melrosa whlch also has less wrlnkled lamlnae B. melrosa
1s.dlst;ngu1shed from g 1ng111ca Komar. & Semlkhatov by its Tg

ubiquitons wall and:stralght-columns B allah1unlca Komar &.

Semlkhatov apparently has some complex branchlng.- ‘B. llssa Komar,
gra0111 Korolyuk,.g gr osa Komar B. blanca Raaben and
B. kras1v1ca Golovanov may all by synonymous. B melrosa is

dlstlngulshed from B, pertaknurra Walter Wthh also lacks a pelletal

mlcrostructure, by its more steeply-convex'lamlnae, its occas1onal
short,lprojeotion-like}oolumnsjandbby the.absence of Well'defined,
braod basal columns.. B melrosa most reSembles'B lggsa from which
it is dlstlngulshed by the absence of: pelletal mlcrostructure, and by
the presence of some short progectlon—llke columns.'

. D1str1but10n Brlghton leestone equ1valent, ong" mlle west

' of Melrose (ORROROO map sheet 1 250 OOO)

Age: Late Adelaldean correlated w1th the Late Rlphean

of the USSR.
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| APPENDIX
GLQSSARYi:”
A;is:.‘Thelcentre¥finezof a coluﬁn;
Bioherm; A clrcumscrlbed organo sedlnentary structure whose mlndmum
| ;b.w1dth is 1ess than or: equal to one hundred tlmes its
t max1mum thlckness,:embedded in’ rocks ‘of dlfferent

11thology._ | | |

Note; the deffnitions"ofbthe terms Bioherﬁ andfgiggtrgge.
| ';fare based on those glven by Nelson, Brown and

Brlneman (1962) but 51nce, at least in stromato—

‘-jlltes,_the two 1ntegrade,’an arbltary 11m1t must be

set.

Tabular bloherms have parallel upper and lower surfaces,

wh11e domed bloherms have gently convex. upper

t'.surfaces.ﬁ Subspherlcal bloherms had the hlghest

- growth re11ef relatlve to- thelr width.

Tongulng bloherms are bloherms Wthh had: llttle or no -
if growth rellef 'and therefore 1ntertongue at their
marglns w1th the surroundlng sedlment

»Blostrome. A stratlfnrm organo sedlmentary structure whose minimum ,

‘
w1dth 1s more than one hundred tlmes 1ts thlckness.’

"fsf,Note. in practlce 1t is. rarely P°SSlble to see the

’1;three dlme'slona: shape of the structure in outcrop.
ﬁﬁff_The d1st1nct1on between bloherms and blostromes
.“must therefore be based on the d1men51ons v151b1e.

in outcrop. If the outcrop 1s 1nadequate, the

1nformal term "bed"-ls used



Branching:u

- _. .', o : : ' ! | !

Tabular‘biostromes have parallel lower and upper surfaces.

Domed biostromes either may consist of'juxtaposed?domed
bioherms,‘or may'be'continuous with juxtaposed domes on
thelr upper surfaces.

The d1v131on of a column 1nto new, dlscrete columns. The

) columns.beCOme diserete when»tney-are f1rst separated by -

an 1nterspace.'

;In parallel branchlng, the axes of the new columns are

parallel (most commonly they are also: parallel to the

;_bax1s of the or1g1nal column)

K Alpha—parallel branchlng is parallel branch1ng in-

. whlch the Wldth of the 1nd1v1dual rema1ns constant

‘In beta—parallel branchlng the or1g1nal column w1dens-"

‘gradually before branchlng, while in gamma—parallel

branch1ng, 1t w1dens abruptly before branch1ng

“In slrghtlv dlvergent branch14g, the axes of the new

Acolumns diverge at-less than'45 y ‘while 1ngmarkedlx

o dlvergent branching“theypdiVerge'at'more'than 45°

DichotomOus branching-is.branching into more than two

‘ .columns at approx1mately one level

Bridge:

Bump:

~A stromatol1t1c lamina or set of laminae llnklng adJacent

columns.'

'pA>low,'rounded~protrusion”on“the Sidehof agcolumn._=»

Coalescing

columns.: AdJacent columns whlch 301n and contlnue‘

L growth as one column._'p-”\

Column:

A dlscrete stromatollte structure, with the dlmen51on 1nf'

’the d1rect1on of growth greater than at least one of the

transverse d1mens1ons. Column shape and arrangement

often vary accord;ng.to the pos1tron in the bioherm.



~iii-

Columnar - layered stromatollte- ‘A‘strOmatolite in which short

columnar and 1aterally 11nked (usually pseudocolumnar)
"bortlons alternate. 5 | |
Cornice: . ’Perlpheral overhanglng portlon of a 1am1na or set of
| ‘laminaey elongated transversely to ‘the column axis.

Crest: . The-summltrof an upward—convex-lamlnae;f-”

Crestal line: The llne 301nt1ng the crests of success1ve lamlnae.‘

Crestallzone:‘-The env1rons of the crestal 11ne. 'In Cono h ton,_

-thetcrestal zone is spec1flcally thé zone’ of thickening

'and contortlon of the lamlnae, the w1dth of the crestal‘
zone is the w1dth of the thlckened and%or contorted
*portlons of lamlnae

"Cumulate stromatollte 1 A rounded protrudlng non columnar strom-

Domed'“ Wlth approx1mately constant radlus of curvature. ‘

Flat lamlnated stromatollte. Non—columnar stromatollte w1th flat
‘a contlnuous lam1nae.-~;',

'Gentlv convex lamlna.- A lamlna whose ratlo of helght to diameter

‘tAls less: than or: egual to O 5 Measurements of this
ratio are best treated statlstlcally by . plottlng

on.a h1stogram. '

Gnarled;column" A column w1th large bumps. . g_”,‘tl"

:.Grumous;~' A mlneral texture in- Wthh flne—gralned patches are -

surrounded by coarser gralns.w Qﬂwfﬁﬂia”ﬁlﬁﬁ” L

’vapldlotoplc.- A m1nera1 tex ure 1ntermed1ate between xenotoplc'
~and 1d10toplc.:‘:7 '”."
Idlotoplc. ‘A texture in Wthh the mlneral gralns are bounded by

'crystal faces.c o ;3}_A.-



L =iv=

Individual:A single:discrete stromatolite within which either the
laminae are continuous or which comprises a group. of
columns arising from a single basal column,

Interspace The space between columns, usually fllled with sed1ment

Lamlna:‘- The smallest un;t-of layerlng in a stromatollte;

Lanceolate:An elongate“transVerse'section‘of‘a column, tapering at

both ends.

Laterallv llnked stromatollte' ‘Stromatolite-with wavy laminae which

‘are contlnuous between crests.

Macrolamina: A set”ofllaminae.

Microstructure.{ The fine- scale structure of the stromatol1te
lamlnatlon, 1n partlcular the d1st1nctness, contlnulty,
"th1ckness and comp031t1on of the lamlnae.‘r

Banded mlcrostructure is characterlsed by very contlnuous

lamlnae w1th sharp, d1st1nct more or-less parallel.

boundarles. In streaky mlcrostructure less dlst1nct
-and contlnuous lamlnae frequently grade into one another.'
' The darker 1am1nae arezusually more dlstlnct

,Strlated mlcrostructure con51sts of primary chalns of

lenses,_orlented parallel to the lam1nat10n (th1s
excludes cases where orlglnally contlnuous lamlnae are

dlsrupted by recrystalllsatlon)

Vermlform mlcrostructure cons1sts of narrow sinuous;f
pale coloured areas (usually of sparry carbonate)

surrounded by darker,.usually flner gralned,areas.:

- Micro-unconformity: Surface of lamination discordance due to
penecontemporaneous erosion within a stromatolite,

Niche: - A deep indenfation in the side of a colunn.



-Parabollc lamlna. A lamlna whose ax1a1 longltudlnal sect1on

'approx1mates a parabola.

Peak: o Overhanglng portlon of a lamina or setlof laminae mith
A‘;a small d1mens1on transverse to. the column..‘

Pellet: 'j)0v01d to sub—ovold m1cr1t1c carbonate graln of 31lt or
A““sand s1ze, lacklng 1nternal structure."

Pigmggt': Organlc or 1norgan1c colourlng matter.t

Platy;column-' A strongly transversely elongated column."

‘ Pro]ect1on A small columnar or conlcal outgrowth From the 'side

aof a column. ,_L_'Jf -’Al'{t . S

PséudoColumnar stromatoliteé“ﬁLateralIY*linked'stromatolite,in'
wh1ch success1ve crests are superlmposed formlng
column llke structures (pseudocolumns)

_'Rectangular lamlna.' Lamlna whlch 1n a longltudlnal sectlon of a

; column is. flat topped Wlth edges deflexed at about

: RhombiC'laminaﬁi Lamlna Wthh ‘in. a 1ong1tud1nal sect1on of ‘a
tcolumn is. flat topped but has sub—parallel edges not

‘perpendlcular to the top.:._

'.‘éibﬁf'_f Z[A 1ow, rounded protru51on whlch is- elongated trans-
;Vversely to the column on. whlch 1t occurs.
-Selvage:l' An unlam1nated coatlng on column marglns.‘ Poss1ble

’-explanatlons for thls 1nclude (a) m1cr1t1zat10n by

;lalgal borlng (b_
fa thln algal fllmkon“column.margrns.durlng growth
In some forms a selvage llke structure 1s probably

“:the result of d;fferentral.recrystalllsatron of a.
wall » | ' |

lSteepr Convex 1am1na , A lamlna whose ratlo of helght to dlameter

is greater than 0. 5



- _vi_

TuBerQus eolumn: A column with. promlnent expan51ons and”
» constrlctlons
Wall: Structure at the margin of a column formed by one or

more laminae from withfn the colﬁmh bending down and

coatlng the margln for at least a ‘short dlstance.

v Wavv lamina.' A lamlna w1th flexures of wtvelength greater than

|
x

1

'f2 mm,

Wrinkled lamina: A lamina with flexures of wavelength less

than 2 mm,

Undulatory stromatolite;- Laterally llnked stromatollte in Wthh
success1ve crests are not superlmposed |

Xenotoplc texture.” A texture in. Wthh the mlneral gralns are

anhedral or- 1rregularly shaped i.e. not bounded by '

crystal faces.id




Fig. 1'

'NDlagnostlc termlnology found useful in. the descrlptlon

L of. stromatolltes.i The- dlagrams 111ustrate features
'dlscussed 1n Appendlx I :
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‘Fig. 2

,All'reconstructlons are natural s1ze.,b7 '""

BORS ()

| '~(g)
(v).

(o), (o) &

C(d)

(@) & ()

’:_(fy
. (1)

.. Lee 1) .. .o

Aca01ella anggpena, from Lower Cambrlan o

ollmestones, Fllnders Ranges.-

Holotype, S460 mile ’south of Angepena H. S.,;

54583 3 mlle.'south of Angepena H.S.

%
S459; %~mile south of Angepena H. S

- S583 '3 miles west of Italow1e Gorge (oolleoted.'

by Sir Douglas Mawson) ; i :
S44; 3 miles west of.. Italow1e Gorge (collected
by Sir Douglas Mawson)

'S564 3 ‘near 0ld: errealpa (collected by

Mr. P.G. Haslett)

P0551b1e Acac1e11a angepena,'B m11es west of

Italow1e Gorge.







A.Fig‘ 3
All reconstructlons X 1/3

(a) to (’.J_)‘

(2)(b) (a)
& (1)

}C),.:.(.'.e)
S (2)

::. (g)’ (h>

()

)t (m)

7 (n)(q)_&(P_)_

(in')'_.’ﬁ |

B " l} .
: i

Aca01ella @4gusta' Brlghton leestone equlvalent

Umberatana Group, Southern Fllnders Ranges

. S404; Depot Creek

-Holotype S4o1 De'pot‘ Créé}t_;' R
5538; Mundalllo Creek ! " .

S396; Depot- Creek ':‘-r o S
S537;° Depot Creek P R
8471; P0331b1e Aca01ella augpsta; Wundow1e

L1mestone, Wundow1e Bore, Northern Fllnders‘

-'Ranges . . _ . _
"8539. Aca01e11a f. 1ndet from an erratlc
 1n the Sturtlan glac1als, N.E. ,of the Enorama

Dlaplr.

185093 wf mdet., from tr;i'e-{-s:iémée.-,_i.oc:'-a_a;l_».;ty,»...‘.

':ﬁTraced fro

. .*4; .

g o

“w . .
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Flg 4 , _ g L A
"ReCOnstructlons (a) (b) (d) (e) (f) (g) (h) ( ) (3) (k) &13’ x1/3
L (c) x 1/6
-:(a)to(m)o” ;'Balcalla burra Sklllogalee Dolomlte, Burra ihll'
S . -Group, Southern Fllnders Ranges , e
I(a)'&:(c)t-";.Holotypejs222 2 mlles west of Yatlna T:
- ' (b) »..”: 8218 2:mtles west of Yatlna AR i
: oo (d) i' r.8151 8'mi1es southwest of Worumba H{S,
L ‘ (e) &.(f)” 1 8150; 8" mlles southwest of Worumba ‘H.S. . . o
f (g) (i) (3) .t §221; ‘Dutton's Trough H.S. 9fmilesVsouth of Burra.
] ~ (nY) &f(l) “m'}th14-»Dutton s Trough H.S. 9;mi1es3south of- Burra.
_ (i) I | 8533}1Dutton s . Trough H S 9 miles SOuth.of-Burra.
e R : $534; Dutton's TtOugh H.S: 9 miles south of Burra.

 (m)

ae

.$383; float spe01men, Rlver Broughton, west of

.-_Spaldlng.”T R

-
L
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Flg 5.

All reconstructlons X 1/3

(a) to (n)
(a)
(b)

S (e)

@
oo (e)

C(g)
(b))

(i) 'f:fS488; 1. m11e east of Myrtle Sprlngs {lower. ‘member )

-G
: ;(,-k-)f'

(m)

(n) |

.iBalcal1a burra‘ Sklllogalee Dolomlte, Burra Group

{ 8533 Dutton's Trough H.S. 9 miles. south of Burra -
: 85345, Dutton S Trough H S. 9 miles. south of Burra

:}23383 Rlver Broughton west of Spaldlng
845634 mlles south_of Arkaroola ,;-“c
'8457, 4 m1les southfof Arkaroola

: 84915 12 mlles east;of Myrtle Sprlngs (upper member)

S489( 12 mlles eastlof Myrtle Sprlngs (upper member)

.S4904" 1 mlles eastlof Myrtle Sprlngs (upper member)

:“f;fS487 1 m11e east of Myrtle Sprlngs (lower member)

: 83195 the Avondale Mlne, Lyndhurst (collected by -
- Mr, P, J Blnks ) RER S
'iidSBOZ West Mount Hut Wlllouran Ranges
“S99 West ‘Mount Hut W1llouran Ranges (collected by
‘Mr..C. R. Dalgarno) I R
'S97 Chlntapanna Well W1llouran Ranges (collected
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Fig;féJf”

All reconstructlons X 1/3

(a5 to. (f)

(@),(b),‘&

(£)
(c)
(a)
o

: } Balcalla burra. Sklllogalee Dolomlte, Burra

Group, Nw Fllnders Ranges.i : - : Co
:'S96 Chlntapanna Well Wlllouran Ranges (collectedA.'

by M. C R. Dalgarno) o . |
B 398 ‘West Mount Hut Wlllouran Ranges (Collected

by Mr. C.R. Dalgarno) :
S496 3 miles west of Copley _ R
8301; West Mount Hut Wlllouran Ranges .
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-wFig. 7“;.

;A Al1 reconstructlons X 1/3

(a) tg (h) : Boxonla melrosa' Brlghton leestone equlvalent

;Umberatana Group, 'S m11e west of Melrose.

ssoz.f

-

T (@), (e (e)
| & (n)
(b),(c) &

;Hglotypg,iSjOjﬁjwﬁg_ u_]v

) essoa







Fig., 8

'-fAcaciella‘ahgepena#';Lower Cambrlan. Sectlons perpen—

(a)

}gdlcular to bedd1ng,.show1ng mode
" of occurrence and mlcrostructures.

Marglnal sectlon of a- bloherm. Note that lamlnae*;;

- are completely recurved under the bloherm edge. o

Spe01men 1s in situ. The ball p01nt pen 1s 16 cmc
in Sivu ,

long.; Angepena.f}_',"*‘

_'Etched sectlons “of . recurved marglns of the blo—;;';

herm.-in (a) (SBOO) Note that here growth partlyh‘u:

:h mproceeded downwards.» Spe01men 6ollected from the?_..

| (c) '__

@

;_;outcrop shown 1n (a) - Spe01men 1s 15 cm w1de.it

The sectlon ‘is ‘cut perpendlcular to beddlng.:

Lateral termlnatlon of & bloherm, whlch sank 1nto

lthe soft substrate durlng growth Whlte areas‘?ﬂh7“

are. dolomltlzed Wldth of spe01men is 21 cm.

.h(S460). Angepena.f ”"_NH Ll e
Pseudocolumns w1th rare 1nterspaces._ Note the

.domed 1am1nae .grown upon partly burled 1ntra-'»>.u

fe:~clasts, and the extremely contlnuous 1am1nat10n"* L

»?;jﬁle. TAngepena (S462)“
ey

’*;_of 1norganlc orlgln

Evenly 1am1nath_fferi,“” -.structure, poss1b1y

‘Lectlon.m Lower Cambrlan,yf'*T_-

.near errealpa. The dark lamlnae are outllned by

flnely dlssemlnated haematlte._ (8564 spe01men

_ ’*_'collected by Mr'. P. ‘Hasletb.)
(£)

Evenly lamlnated dlscrete columnar form from_h,“f_;f'

Italow1e Gorge (S44 Mawson s spe01men) :






"
4
2
E.

| T T e

“{;kéx

R P B T e

'Fig;:9j:i»

(a) . Irregular columns from the marg1n of a small

bloherm, A0301ella a;gepena,‘Angepena (S458) Note]_'"

lthe vermlform m1crostructure, 1nterpreted as: due
to’ algal borlng, dlsrupt1ng the normally very even,-

"contlnuous lam1nat10n..

: (b)_& (¢) Aca01ella f 1ndet Both spe01mens are

.;erratlcs from the lower gla01als; north of the:[5b
"m-Enorama Dlaplr.r Th1n sectlons.- Note the very
- :dnumerous concordan£7stylolltes in (b) (8539
f;’dand 8509 respect1Vel&;78539 was collected by
L Dr.-B Dally) ’ ‘ ‘ - : '

f:d(d) to (f) cac1ella augusta.: Brlghton leestone,_fgu'ed

Depot Créek, Vertlcal sectlons show1ng mode of

'-'occurrence and mlcrostructure.‘

""d)'e:Detalls of tran31t10n from broad frequently

'bradged basal columns to upper, narrow, dlscrete
’jcolumns._ Broad columns 1n lower rlght—hand
"V'dcorner have 1ncllned marglns and sub—horlzontal

”ﬂ‘;lamlnae.m

f(e)d,fLentlcular openvspaces between lamlnae, poss1b1y

'esrcles (S163)

"representlng or g1nal ga : .
~Port10n of a b1oherm show1ng=the_1ntercalat on.of

columnar and laterall






.Fig. 10

Acac1ella augusta.- Brlghton leestone, Depot Creek

O

e

-~ Mode of occurrence and mlcrostructure
(thln sectlons)

Margln of a bloherm (pale coloured at rlght of

photograph) 1ntertongu1ng laterally w1th ma551vefif

- bedded oosparlte (at left)

(c). (3404 and, 8401 respectlvely) Thgjgias$»;¥v

shape and branchlng of columns.:thehlnterepaceS”f:

are. fllled w1th 1nter1ayered micrite andhintra—i'.ﬂh“h

@

“>-photograph

Abetween crests brldged byht”

.(S538) 111ustrat1ng;r'

“[ja01cular textures 1n"th

tm10r1te,~1n 0.5 t0 1.0 cm bands.,(c) 1s natural

51ze } In (b) lamlnae become doubly-crested

before branchlng, but 1n the centre of ‘the photo—“th

_graph (c) is an example of a” short 1nterspace

Recrystalllzed spe01menlfrom Mundallio’ Creek

;0ver1y1ng lamlnae'bp"{pq
. the- column resumes- 1ts former growth pattern. 'Ago_:~f'

| I8
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Ba1ca11a burra°‘~Sk1llogalee Dolomlte. Sections'c

(b)

1‘perpendlcu1ar to bedd1ng,'show1ng o
the: mode of- occurrence and mlcro-'.f

structure.;,ﬁff

-'lSmall 1entlcu1ar bloherms 1nterbedded 1n thlnly
::bedded dolomltes; Yatlna.u“:_h I

'lPortlon of a b1ostrome 1nterbedded in ma351ve,

'n“flne gralned dolomltes,ﬁ Dutton s Trough H S

) Longltudlnal sectlon of partlally 511101f1ed

cleavage, in the plane of flattenlng of - the,ﬂ.--l' e
:,columns.u L e S

. _l':u,Mount Hut
(@)
fholotype)

'l_(elr72811ghtly d1vergent

columns, the sectlon 1s parallel to the tecton1c

Irregular columns w1th numerous macro—uncon—'[f ':u»

form1t1es and hlghlyﬂvarlable lamlna shape° West

rModerately dlvergent branch1ng columns, W1th some

pelletal 1am1nae.' Th1n sect1ons, Yatlna (S222

ranchlng 1n regular, subcyllndrl-Z‘
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Ty semtlon,

a(C)I. Subcyllndrlcwlfcolumnsﬂw1th“steep1y domed“'évenly
- ‘banded 1am;nae.‘ Thln sectlon' West Mount Hut”’
(saoz) 1o -;a

A(d)'.lBranchlng of%nAﬁwowa lumns

° ;{.' ._, )r‘—j L ¢1:

om the“s1des of =
a maln, w1de column* Dutton s Trough H*S (3534)

¢ 3 Y . .‘
heablostrome}show : (L’

o \;;j-d re
j,(e’)m

e z‘ L \)41 ‘f

j-(f) | CompleXu%ranczl“i
' "Wsectlon (S457







 Fig. 13. ~L,;r“
'(o) g Balcalla burra w1th flnely 511101f1ed lamlnae.; Th1n
"73‘“sectlon, Worumba Natural size (S151) Note the
o fnvertlcal tectonlc velns._g*%i ’.“':J ‘f ﬂ\gg;v-ﬂ
-"“(pjr, Balcalla burra. Cut slab. 111ustrat1ng paralléi
o ".branchlng columns w1th hlgh angle mlcro—unconformltles
o fand banded lamlnatlon, Chlntapanna Well (S96 ‘spe01mena-
1;collected by Mr. C, R. Dalgarno) Note the overgrown i
“stromatollte frégmentzln the lower left quadrant and,?V
_,l‘;:the branch ar1s1ng from ‘an eroded column 1n the upper? B
.”?xwp'fnfirlght .‘ B _ﬂf : :f:“ S ' ' :
'“;d(c)'ﬂflndetermlnate stromatollte;;pos51b1y Balcalla burra.c'finf
:“:A':NnThln sectlon, R1ver Wakefleid Group, Carrleton (8322) L
o L o j;(d) to” (f) quonla melrosa. Brlghton L1mestone, Melrose.”d'"
| e T 7(@).- Hand specimen 111ustrat1ng 'ongltudlnal sectlons of |
. “'if-ccolumns.}f,”i_" ".l"’ '. A A N '_
.(é>;EﬁTh1n sectlon of}Boxonl melrosa.. Brlghton leestone,iui
‘ ”oVMelrose (holotype .A_ 7The lamlnatlon 1s 1ndls-fl7’
,_-Jﬂnfftlnctly banded and becomes dlffuse 1n the wall zone{f‘
(£)

~fTh1n sectlon 111ustrat1ng lamlnatlon and wall structure.
7fNatura1 51ze (S177)~ G ’

dffleft corners of th thln{sectlon are composed of

the upper 1eft and lower

'Q‘hlghly weathered rockj
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”of measurements made for each form.

o) Allaanm
'ef(b)i»'Aca01e11a augustaJ
V(q)szAca01ella f :1ndef
(a) = Balcalla burra

,@(é);ﬁ'Boxonla‘melrosa

_Hlstograms of 1am1na convex1t1es. The convex1ty of a..
‘,1am1na 1s the ratlo of the helght of that 1am1na to 1tsT‘
'jdlameter ( /d : Hlstograms are plotted for each ‘

'.Jstromatollte form at 1ntervals of O 1 ‘n; 1s the number
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Fig. 15
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