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ABSTRACT

The Gordon Subgroup attains a thickness of 2100m of carbonates
and minor siltstones in its redefined type section in the Florentine
Valley and ranges in age from Late Canadian-Llandoverian. Detailed

studies of the conodonts from -the Chazyan-Edenian parts of the sub-

group, throughout the western half of fasmaﬁia, reveal a fauﬁal
sequence very similar tc that found in the North Ameritan'Midcontinént
faunal-pro?ince. -

| Lithqstratigraphic studies in the.subgroup ét Mole Creék in north-
“western Tasmania have led to the recognition of a conformable
succession of seven mappable mewbers within fhe 1300m. 6f the Chudleigh
Liméstone;Formation. The Staﬁdard Hill Member is 120m.‘thick,
conformably overlies the Moing Sandstone; is éncdlitié~with minor
calcarenites and was'probably depOsited mainly'in a low-inteftidal
environment. This member is overlain by the Ugbrook Nodular Member
which consists of 120m, of nodular agillaceoﬁs iimestones, barren of
macrofossils? and_minbrrtrilobite—bearing ﬁicrites. ‘It is prpbably1of
the ééme age as a cross—bédded sandstone south of Standard Hill. The
nodular.limestone-is interpreted as a 1agobnqi_deposit fbrmedvbehind
a sand bar. The Sassafras Creek Member.ié a'135m.vthickrsequen§e of
micrites and dolomicrites with a 3m. thick biocalcarenite bed at the
base_and.a thin oncolitic bed at the top. The 470m. thick Dog's Head
Member is a sequence of micrites and dolomicrites containing chert
nodules and several Eeds of silicified macrofossils. The Mole Creek
Member consists of 75m. of.reddish siltstohes containing an orthid/
Stictoporel1id/PZi0mQrina'fauna.‘ “The Overfiow Creek Mgmber consists
of 45ﬁ[ of mainly unfossiliferqusidolomicrit,s'and_dolbsi}tites
probably depbsited on a tidal flat crbséed bY-tidal channglsl' The

‘subtidal Den Coralline Member consists .cf 45m. of highly fossiliferous



it

biomicrites and biocalcirudites overlain by 40m. of creamy textured,
mainly macro-unfossiliferous, micrites. Brachiopodal/trilobitic
siltstones overlie the creamy textured micrite and are the youngest

beds of the Gordon Subgrcup. These are overlain conformably by

- white unfossiliferous quartzites of the Eldon Group.

The Chudleigh Limestone was mainly deposited under peritidal

conditions and only 20% of the sequence was deposited in a subtidal

environmenf. Six major subtidal sequencés'may be identified. Four

of these are in the Dog's Head Member, one is in the Mole Creek » .

Membér\and one is in the Den Member'and ahove. Very stable tecfonic
conditions and low amplitude eustatic dscillations are indicated

for the Mole Creek érea.from the Chazyan—Edeniﬁn.

~ The conodont collections from Mole Creek and the Florentine
Valley may be used to erect a local succession of assemblages. Ail
assemblégesbcontain Panderodus gracﬂlis (Branson and Mehl),
Drepanoistodus suberectus tBraﬁson and Mehl) and Belodina Eompressa'-
(Branson and Mehl).

Assemblage A is found in and just above the Standard‘Hill Menber
at Mole Creek and in and just above the Cashions Creek Formation in
the Florentine Valley. It is also found in oncolitic and non-
oncolitic limestoﬁes in many parts of the state.

"The assemblége consists of Phragrodus flexuosus Moskalenko,
Belodina alecbamensis Sweet and BergSter; Adeontiodus cf. nevadernsts
Ethington and Schumacher, Belodelia copenhagensis (Ethington and’
Séhumacher),,PanderOdus serpaglii sp. nov., Appalachigvathﬁs?

Bergstrom.et al., and Drepanoistodus forceps (Lindstrom). Corre-

-4

lation to North.American faunas 5 and 6 (Chazyan) and to the Kirenskiy
Sub-formation of Siberia is suggested,

" This assemblage is overlain at Mole Creek and ‘in the Florentine




Valley'by.Aséemblage B which éoﬁtains;fhe encemic species Phragmodus i
tasmaniensis Sp. nov. aﬁd a probable member of the "Australian" fauna
Rhipidegnathus? careyt gp. ﬁov;l,The‘asgemblége is correlatédﬁ@igh_ggizh].
American Fauna 7 by means ¢ abundant specimens of Chirognathus
[ggﬁgégézy}us‘Branéon~and-Meh1 and‘by the earlieét_occurrence.of
Plectodina acvleata (Stauffer). Assemb}age B-is found at thé base
of the limestociie sequehéesiin_tﬁé Vale of éélvoif and at Zeehan, in 
the Everlasting Hills and in the Lower Limestbﬁe Member of the
Benjamin Limestone and the Ugbrook Member at.Mole-Creek.
VAssemblage C céntains P. ceculecta, Prragmodus wndatus Branson,énd,t
‘Mehl and Erisﬁodﬁs sp. This and ‘succeeding assemblages‘are found in
‘most areas and corfelation with Fauna 8 is suggested.» Assemblage D
'contaips‘thé same species as Assemblage C but Bryantodina? gbr?ptq
(Branson and Mehl) and Plectodina onrentiﬁeﬁsis sp. nov. are added.
- Correlatiun ﬁith Fauna 9 is probabié.._ Asseﬁblage E isAsimilar t0 D
but PrAécuZedta.is replaced»by P: cf. furcdta tHinde)jand correlation
with Fauna 10 is suggested. | |
The highest'éssemblage (Fj_céﬁtainslo. robustus (Branspn, Méhl andv
Branson), bulodus cf. oiegonia Brénson, Mehl:and Brangon and P, cf,
furcata-and corre1atibn with the Edenian is suggested. Parts of this
assémblage are found at Bubs Hili, Mole-Crgek;vPictbn River, Floréntine
Yalley ana Ida,Ba?’and»suggest that limestone deposition tgrmiﬁated |
at -about thé same time'throughout.the state. .Limestonendeposifion‘at‘
Flowery Gully terminééed in the Wﬁitefock‘and mé}'have terminated in
the’thazyan at Railton'andbih ihe Blackeriveran at Melrose.
Conodonts below Aésembiage A»have.ﬁof been studiedAinAdetail-thouéh
- the presence of Périodbn aéuleatus Hadding and‘other“¢onod§ﬁt§ étudied
:By D.J7>Kennédf éugée%%s correlation to the Whiterbqkﬁ' Whiterock
faunaé ére-known at Railton athléwery Gully and in tHe:Flérentine'Vg}ley.

" The lowest limestones in-the Vale of Belvoir and near Zeehan are



Blackriﬁeran in age and overlie intértidai siliéiclastics and
suggest that a wesgwards tranégression occurred from the.early
Whiterock onwards.

" The dépositional area of the Gordon Subgroup may be compared
to that of modern Shark Bay ih Western Australia. Both may be
considered as  shallow water embayments inté large peneplained
continents and both contain thick sequences of carbonates dqminated
by intertidal-limestoneS} As an embqyment into continental crust'
no large. scale relativé movements:are consideredvnecegsary to éccount
for the differences between the Gordon Subgroup carbonates and the
deep water graptolite-becaring lutites of eastern Tasmania and Victoria.

In a small embéyment flanked by extensive carbonafe mudflats
.hypefsalinity would be expected and mayvaccount for the 1ow conodent
diversity. The Veryilow conodont yields per kg. are ascribed to
ﬁypersalinity and other harsh and unstable environmental features and
‘also to a high rate (32mm/1000 yrs.) of sedimentation.

The environmental preferenées of most conodont species was for
subtidal conditions and only .Panderodus serpaglii sp. nov.,
Rhipidograthus? careyi sp. nov., C. monodactyld, Erismodus sp., and to
é 1esser‘extenf P. tasmaniensis were well adaptedv;o tidal flat
conditions,

‘Mapping of the Conodont Alteration Index thfoughout the state
necessitates the postulation of a high heat flow concentrated around

the peripheries of the central Precambrian blocks dutring the Devonian.




CHAPTER I

INTRODUCTION
Gordon Subgroup

The Junee Group ranges in age from Franconian-Llandoverian and
may be divided into a lower clastic sequence (the Denison Subgroup)
and an upper, mainly carbonate sequence (the Gordon Subgroup).

The Gordon Subgroup is extensively developed in the western
half of Tasmania. It ranges in age from Arenigian to Llandoverian
and attains a maximum thickness of 2100 metres. The Gordon
Limestone Subgroup has been redefined in the southern Florentine
Valley by Corbett and Banks (1974, p.220) as '"'That sequence of
marine limestone with lesser siltstone and sandstone lying confo?m—
ably between the Florentine Valley Formation below and the Westfield
Beds above.'" The Westfield Beds have singe been included in the
subgroup which was renamed the Gordon Subgroup (Corbett and Banks
1975). The general Lower Palaeozoic geology of Tasmania is
-summarised in Figure 1 (from Corbett 1970), and general accounts of
the Lower Palaeozoic geology of Tasmania may be found in Banks (1963,

1965) and in Banks and Burrett (im press).

Aims

The major aims of this study are to erect a conodont bio-
stratigraphy for the Gordon Subgroup, based mainly on continuous
sections west of Mole Creek (northwest Tasmania) and to correlate
the subgroup throughout Tasmania.

The thesis will be argued that the Gordon Subgroup at Mole

Creek may be divided into seven distinctive members which contain



conbdonts]characteristic of American ”Midc?ntinént” conodont - faunas
five fhrough to eleven. - It will be shown that these faUnasroccuf
widely throughout Tasmanié énd'provide a sound bios;ratigraphy for
the Gordon Subgroup.

Oniy the'Chdzyéﬁ;Edeﬁién~§ait of thé limestone'sequencesv'
has been studied.” The Middle Arehigian—Lower Chazyan sections
Bélow the MacZurités—GirvaneZZa 'beé;} of Banks and Johnéoﬁ'(1957)
are beingistudied by’Dr. David Kennedy (University of Waterloo;

‘Canada). .

Choice bf Localities

At the beginniﬁg of this project no 1itﬁostratigraphic units
{apart from the Maclurites-Girvanella lithotope) had beén recognised
within the Gordon Subgroup except'in'the Floréntine Valley (Corbett
1963, i970). Corbett and Banks (1974) have since published a
description of the Ordovician sequenée in the Florentine Valley,
'haﬁé outlined a preliminary biostratigraphy,and have defined several
distinctive formafions and memgers. |

Molie Creek wasvchoéen as the.initial site of detailed bio-
stratigrapnic stﬁdy by M.R. Bénks and the writer because of the
presuﬁed lack éf structural complication, the excellent outcrop,
the fossiliferous nature of the limestone, thé.lack of thick bush
and because the contacts between the overlyingband undérlying
clastics could be mappedvfo within é few metres. The Florentine
Valley butcrops;'althougﬁ iacking structural comp1exity and being
fossiliferous,often have poor outcrop consisting of strike ridges
with considerable sfratigraphic gaps'in between. Importanf out -

crops are being continucusly overgrown during forest regeneration.




FIGURE 1

Interpretative summery of the main elements of the Pre-

Carboniferous rocks of Tasmania. From Corbett'(1970).



11,

BUINE GROUP

STITE & Srarp

MESOZOIC ———
————— COVER

=

i’f/‘?
S
&

IHONIINAS

2

j -
e )

@
b
>
|2 2
z [
3
o
o ke \
S b ‘
MILES Z a8 ex \
e - 20 Z R
) i e °.
= £
e e \ 3
MED, PE b
ADAMSFIELD YRQUGH —
:" Devonian granites 1’67\ /| PE -
= Ordovician ~ Devomian marine sediments e yi:/y JUB'LEE —
- mainly in targe synctinal structures ™ 5V ; —
o
e oE 0 ’ v BLOEK h
i arfglcmerates of L.Ord-UE, {\A Unmetamorphosed PE
{ o

* Younger conglomerztic facies M-UE. A DAVEY
}

Undifferentiated & Older € sediments & volcanics
It fi‘ Acid volcanics & minor intrusives of Mt. Read Arc
L E Ultramafic bodies

~ CAMBRIAN ~—

I Pe, Precambrian - mamly in geanticlinal areas

COMPILED BY K.OCORBETT, 1969, FROM VARIOUS SOURCES

B



FIGURE 2 Distribution of main areas of Gordun Subgroup localities .

~ in Tasmania. Compiled from various sources.

1. Andrew River®*, 2. Near Birch's inlet*, 3. Bubs Hill¥,
4. Chudleigh*, 5. Claude Creek*, 6. Darwin Crater*, 7. Davey

‘River (dashed line indicates probable extent of Gordon Subgroup

under alluvial cover in Hardwood and Olga River Vallevs),

‘8. Denison River*, 9. Near Duck Creek, 10. Eugenana-Melrose-Paloona
Area*,; 11. Everlasting Hills*, 12. Florentine Valley**, 13. Flower)
~Gully*, 14. Giblin River area, 15. Gumn's Plains*,  16. Hampshire,

17. Outcrop to West of Hastings Caves*, 18. Huskisson River area*,
19. Izle du Golfe, 20, Judd's Cavern, Picten Range¥, 21. Junee*,
22. Liena*, 23. Loddon River, 24. Loongazna*,- 25. Lorinna®,

26. Lower Gordon River, 27. Lune River (Ida Bay)**, 28. Mayberry
area*, 29. Maydena, 30. Moina*, 31. Mole Creek area**, 32. Olga
River - Gordon River area*, 33. Picton River*, 34. Precipitous
Biuff, 35. Queenstown*, 36. Railton*, 37. Rasselas Valley,

38. South Coast cutcrops*, 39. Vale of Belvoir*, 40. Vanishing
Falls*, 41. Zeehan*. : '

*% Maicr section
#  Sampled for conodonts
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Previous Work

Although the Gordon-Limestone has been studied for over one
hundred years little detailed stratigraphical, sedimentological,
or palaeontological work has been published.

Gould (1860, 1861) reported limestone in the Chudleigh (Fig. 2)
and Don districts and considered limestones in the Gordon Plains
and the Florentine Valley (Locality 12 in Fig. 2) to be identical
with those in the north. In 1862 he collected fossils from the
lower Gordon River (Locality 11 in Fig. 2) and considered these and
limestones from Chudleigh, Don and the Florentine Valley to be
Lower Silurian (i.e. Ordovician). This age assignment was confirmed
by '"the most competent Palaeontologist in the colonies" - McCoy
(in Gould 1866). Thomas (1948 Table) clearly erred when he wrote
that Gould had assigned the Gordon, Don and Chudleigh limestones
to the Upper Silurian.' The controversy (Carey 1947, Thomas 1948)
surrounding the stratigraphic placement of the Gordon Limestone
has been reviewed By Smith (1959, pp.72-74) and Corbett and
Banks (1974, pp.211-212).

Johnston (1888, pp.39-40) tentatively suggested that the
"ancient non-fossiliferous limestones at Chudleigh; Circular Marshes,
Vaie of Belvoir, Don, Mersey, Ilfracombe, and elsewhere' were
prer Cambrian and "probable equivalents of the Canadian Period."

He placed these limestones into his Primordial Calciferous Group,
leaving the Gordon River Group limestones in the Lower Silurian
and more specifically correlating the latter group to the Bala and
Caradoc of Britain.

The term Gordon Limestone was first used by Gould (1866), first
defined by Banks (1962, p.171) and raised to the status of éubgroup

by Corbett and Banks (1974).
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Techniques

Two hundred and fifty conodont samples were collected at
approximately five métre intervals through the limestone at Mole
Creek and another four hundred samples have been dissolved from
Gordon Subgroup localities elsewhere in Tasmania (see Fig. 2).
Unfortunately it soon became apparent that much of the Gordon
Subgroup was barren of conodonts and extensive recollecting of
potentially productive sub-tidal biomicrites and channel calcaren-
ites, within méinly intertidal sequences, became necessary:

Channel sampling would have yielded extremely small faunas as the
intertidal/supratidal sequences would have diluted the moderately
fossiliferous subtidal/low intertidal beds. When sampling new
sections of Gordon Subgroup the most efficient method has been to
recognise potentially productive lithologies and to concentrate:
collecting on tﬁese. A few high intertidal samples are collected
as .a control but these are invariably barren.. This modus operandi
has been particularly effective during reconnaissance surveys in
tﬁe Vale of Belvoir, Everlasting Hills and Loongana areas
(Localities 39, 11, § 15 in Fig. 2).

Many.areas of Gordon Subgroup have not been sampled because of
the jungle that covers large areas of the western half of Tasmania
where there is very high rainfall.  Mature temperate rainforest is
relatively easy to move through but other terrains covered with thick
bushf can be traversed only with considerable difficulty. For this
reasoﬁ potentially interesting outcrops in southwestern Tasmania
have not been sampled.

During the course of this study new Gordon Subgroup outcrops
were found by bushwalkers along the Picton River and in the Cracroft

area (Fig. 2) and a new outcrop was found by the writer and
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I.A. McKendrick in the Everlasting Hills area (Fig. 2). It is
veryilikely that more limestone outcrops are yet to be discovered
in Tasmania.

Conodont abundances of prbductive samples average fifteen per
kilogram and abundances of over one hundred per kilogram are very
rare.

Limestones have been dissolved in acetic acid and all conodonts,
scolecodonts, chitinozoa and problematica have been extracted.

A detailed local conodont zonation has not been possible
because of the many unfillable gaps and correlations have therefore
been made directly to the North American conodont faunal scheme

(Sweet et al. 1971, Sweet and Bergstrdm 1976)

Palaeontological work

During this century a few taxonomic studies have been carried
out on small faunules from various, often poorly located, outcrops
of the Gordon Subgroup. Hill and Edwards (1941), Hill (1942, 1955)
worked on corals, Teichert and Glenister (1953) on cephalopods, -
Banks and Johnson (1957) on Girvanella and Maclurites, Ross (1961)
on bryozoa -and most recently Webby and Banks (1976) on some strom-
atoporoids. Kennedy (1971) studied a Lower Ordovician conodont

fauna from samples from Flowery Gully (Locality 13 on Fig. 2).

Modern stratigraphic work

A general survey of Gordon Subgroup occurrences, mainly from an
economic point of view, was compiled by Hughes (1957). General
accounts of Gordon Subgroup stratigraphy and palaeontology by Banks
(1957, 1962) form the basis of this work; The work of Corbett and
Banks (1974) in the Florentine Valley is the only detailed .stratigraphy-

of the Gordon Limestone published to date.
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CHAPTER II

STRATIGRAPHY OF THE CHUDLEIGH LIMESTONE AT MOLE CREEK

Previous work

Limestone has been known in the Mole Creek (locality 31 on
Fig. 2) - Chudleigh area (Locality 4 on Fig. 2) at least since
Strzelecki (1845) mentioned it. Gould (1866) suggested that the
limestone at Chudleigh was Lower Silurian (i.e. Ordovician).
Johnston (1888) placed the Chudleigh Limestone in his Primordial
Calciferous Group and thought it was Upper Cambrian (Cénadian)
mainly because of the apparent lack of fossils (see page 14) even
though Gould (1866) had earlier found fossils in the limestone.
Hill (1942, 1943) identified Favistina cerioides, Plasmoporella cf.
convexotabulata, Favosites marginatus and Falsicatenipora chillagoensis
at Liena and suggested a Late Ordovician age. General accounts of the
limestone based on regional mapping by the Mines Department of
ITasmania in the area are Hughes (1957), Jennings (1963) and Rowe (1963).
Banks (1957, 1963) identified some elements of thé fauna and gave an
outline of the stratigraphy and.ngby and Banks (1976) described and
illustrated part of the stromatoporoid fauma from Mole Creek.

All grid references have been obtained from the Mersey
1:100.000 sheet 8114 edition 1, series R661.

An area to the north of Standard Hill (Fig. 3) was chosen
for detailed study because of the lack of structural complexity,
the lack of superficial covering, the good outcrop and ease of
access. Two main sections were surveyed by M.R. Banks and the
writer, one in the east starting at the eastern end of Standard

Hill (grid ref. DP466989, see Fig. '3) and ending at Den Plains;



FIGURE 3

~Locality map of the Mole Creek area. The axis of an anti-
cline passcs approximately along Standard flill which is compescd
of sub-limestone Moina Sandstone. OCrdovician limestone outcrops
to the north and south of Standard Hill. '
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the other starting two kilometres to the west (at grid ref. DQ455002)
and ending at the Mole Creek Quarry (Grid ref. DQ483010, see ﬁig. 4).
Members recognised in these two sections were subsequently mapped
elsewhere, some as far as Doé's Head Hill in the west (Grid ref.
DQ417025, see Fig. 3) and some to the south of Standard Hill by
B. Pierson. As these units have been“mapped-only for a few
kilometres they are designated as members rather than as formations.
Samples were collected at approximately five metre stratigraphic
intervals through thirteen hundred metres of limestone. All
sampling points were labelled with red paint on the limestone outcrop.
Sample localities are shown in Figure 5.
Most of the macrofossils mentioned herein have been named

initially by M.R. Banks,mainly from preliminary field identifications.

Moina Sandstone

This formation was defined by Jennings (1963, p.56) and is
overlain by the Gordon Subgroup. The contact between the
limestone and the sandstone cannot be accurately located at the
eastern end of Standard Hill though it can be placed to within three
metres. Jennings (1963, p.57) showed that the contact between
limestone and sandstone was gradational in the Mersey River south of
Liena (see Fig. 2 for locality) and Gee (1966, pp. 36-37) found a
gradational contact near Lorinna (see Fig. 2 for locality).. The
contact can be located to within five metres at The Grunter, south
of Standard Hill (Grid ref. DQ463002, see Fig. 3). The ‘sandstone’
was formerly called the Tubicolar Sandstone because of the large
number of vertical, sub-vertical and horizontal worm burrows.
Macrofossils are rare especially in the area mapped and much of

the formation may be interpreted as high intertidal sands.
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FIGURE 4

-Geclogy of the region to the north of Standard Hill, showing
extent of members recognised-in the Chudleigh Limestone Formation.
Areas labelled A - G are shown in detail in Figure 5. '
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FIGURE 5
_ Maps showing collecting localities at Mole Creek.
A - G: areas shown in Figure 4. Symbols as in Figure 4
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Chudleigh Limestone

Definition: That sequence of Ordovician limestones and minor
siltst&nes, outcropping between Standard Hill (at grid ref. DQ 466989)
and the Merséy River 2.5 km west of Mole Creek at grid ref. DQ 483010.
The formation is thirteen hundred metres thick and overlies the

Moina Sandstone and is overlain by fossiliferous siltstones of the
uppermost part of the Gordon Subgroup. The lowest member consists
of oncolitic limestone of Chazyan age and its topmost beds consist

of creamy textured limestone, barren of macrofossils, of Edenian age.
DescriEtion: The term Chudleigh Limestone was first used by Johnston
(1888, p.144) but has been rarely (if at all) used since. He used
the term informally and his conception of the Chudleigh Limestone

is not known. The Chudleigﬁ Limestone consists of gﬁirteen hundred
metres of oncolitic,'micritic, dolomicritic and minor calcarenitic
limestones with minor beds of siltstone. It may be divided into

seven named members plus one informal lithological unit forty metres

thick at the top.

Standard Hill Member (nov.)

Définition: The Standard Hill Member is that 145 metres thick
oncolitic limestone, with minor calcarenite beds, that outcrops on
phe northern side.of Standard Hill at its eastern end between grid
references DQ 466989 and DQ 467000. It is underlain by the Moina
Sandstone and overlain by a nodular argillaceous micrite.

Occurrence: The Standard Hill Member was recognised as a distinctive
rock unit by Banks and Johnson (1957) who referred to it as the
Maclurites-Girvanella bed. This lithotope occurs widely throughout
Tasmania. The Standard Hill Member is exposed at the eastern end

of the northern side of Standard Hill. Further to the west the
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member p;esumably ex1sts under a cover of talus from the clastics of
’Standa rd Hill. To the south of Standard H111 ‘the Standard H111-
Member is onlyfseen-at and near to The:Grunter'(Grld ref;'DQ 403002,
see Fig. 3). d. |
Qgégrigtion:’.The lowest outcropping limestone is two metres of

non-oncolitic dolomitic micrite. This is overlain by one hundred:

~

and thirty eight metres of nainly.oncolitic; stylolitic and dolomitie«
limestone contalnlng at least three: beds of dolom1t1c blocalcarenlte
each about a metre in thlckness The Standard H111 Member is
11tholog1ca11y and faunally 1nd15t1ngu15hab1e from the Cashlons Creek
»leestone Formatlon in the Florentlne Valley (Corbett and Banks 1974)
which Weldon (1974, p-41) deserlbes_as "typlcally a dark4grey, grain
supported, intraclastic“calcarenite.” Oolites are‘common in nany
beds in the Standard HillvMember and'the:writer hasdohserved.a
- green mineral in thin,sections and in.residues-whieh is prohably;

glauconite.

Fauna and Flora:. The most important biologieal constituents ot -
‘the Standard Hill_Member-are species of.the*chlorophyte genus
Gt}baﬁéiza (Banks. and Johnaon 1957). .MacZur{tee'fiorentinensis
is very abundant though its operculae are rather rare. Maclurites
ahells often form a point of»attachment for Stromatocerium.
'Cephalopods similar to.Orthonybyoceras are found and are.common-in
- the noh—oncblitic.calcarenites_Where'they arevassoeiated with
stronhomenids and a,gastropodisimilar-tolBﬁcania; - The microfauna
includes abnndant scolecodontsland rare'ehitinozoa. .Conodonts_are.
rare except in the non-oncoiitdc beds or in occasional Oncoirte-free
patches where they‘occur'in.reasonable.abundance‘(up t0'thirty per kg}l
~Age: By comparing Maclurttes onrenttnensrs to M magnus from the

Marmor of New York, Banks and Johnson (1957) a551gned a Chazyan age -

to this member.  The conodont - fauna conflrms thls dating. The'
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stratigraphic ranges of the C6nodont species are discussed in
chapter five and the age assignment is not further justified here.
The stratigraphic ranges of conodonts at Mole Creek are shown in
Fig. 73,

Environment: Both Rao and Weldon consider that the major area of
oncolitic formation was at the basinward margin of a tidal flat on
a wave agitated, sandy substrate. Quartz and dolomite were derived
from the tidal flat.  The algal material for the oncolites was
initially produced by the breaking-up of algal mats by dessication
and by the grazing of Maclurites. Finks and Toomey (1972) have
similarly postulated an algal diet for the M&clurites on or near
the Chazyan reef mounds of New York State.  An analogous modern
situation has been reported from the Bahamas and the Gulf of Agaba-
by Friedman et al. (1973) where "herds" of Cerithium graze on the
edge of algal mats and prohibit the mats' seaward growth. Hyper-
salinity prohibits landward migration by the gastropods,thereby
restricting the growth of algal mats to hypersaline conditions.
Friedman et al. (1973) point out that oncolites "are a product of
algal precipitation."  Thus although mﬁch oncolitic material is
derived from the disintegration of algal mats, they continue to
grow, under agitated conditions, by the in situ addition of algal
material. .

As in the Florentine Valley the oncolitic limestone includes
one metre thick dolomitic, Strongly stylolitic, crinoidal
calcarenites containing cephalopods, strophomenids and gastropods
(but not Maclurites). These beds are taken to represent occasional
rises in sea level leading to subtidal environments in an otherwise-
intertidal regime‘(seeﬂFig; 9).-

The top of the Standard Hill Member is transitional to a

nodular limestone sequence which is named the Ugbrook Nodular Member.
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The contact is gradational and irregular (see Fig. 4) and cuts

strongly across the general strike of the beds.

Ugbrook Nodular Member (nov.) .

Definition: The Ugbrook Nodular Member is that sequence of

nodular limestones and minor micrites outcropping between grid
references DP467000 and DP471989, It overlies the onéolitic Standard
Hill Formapion and is in turn overlain by a three metre thick bed
of crinoidal calcarenite. The member is 120 metres thick.
Occurrence: This member outcrops on the small hill at the eastern
end of Standard Hill and is found in the road cutting at grid
reference DP467000 and in outcrops to the east of Sassafras Creek

at grid ;eference DP473985. It has not been recognised to the
south of Standard Hill. .

Description: The Standard Hill Member -can be traced both vertically

and laterally eastwards into a nodular argillaceous limestone.

Nodules of micrite are found in beds between &0 and . 200
millimetres thick. The nodules are surrounded by dark argillaceous
material in irregular layers about 10 millimetres thick. Many of.

the argillaceous beds ére bioturbated and are covered with - 35
millimetre wide tfains of unidentifiable shell debris. In its
uppermost parts the nodular limestone is éverlain by a micrite, some
three*ﬁetres thick, containing trilbbites, which is immediately
below a prominent bed of crinoidal calcarenite.

Fauna: Apart from unidentifiable trilobites ahd_brachiopods near
the top, the member is‘devéid'of.macrofossils. Scolecodonts are
common and'conodonts are vefy rére. o

Environment: As this member is mainly.unfossiliferous there is no

faunal evidence to help with environmental interpretation. Certainly
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. FIGURE 6

Stratigraphic columns measured at Mole Creek along section

lines indicated on Figs. 3-4. Sample numbers shown to left of

colums. Symbols are as followsE L = abundant Lichenariq.
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anima;s, pefhaps worms, were present and produced the shell
débris trains. Scolécodonts are very abundant in residues.
The presence of trilobites near the tcp of the memEer with ﬁo
intervening rocks éndvno obvious breaks between the fossiliferous
micrite aﬁd the nodular iimestone éuggests d low intertical

environment (Fig.79).

Correlates of the Ugbrook Member South of Standard Hill

To the south of Standard Hill and approximately at the same
Stratigraphic position is a small quarry at grid reference
DP45$979 which_contains'dolomicrités, algal mats, stromatolites,
birdsQeye limestone and flat pebble congloﬁerafes, f?ig.?e,f).
These.features suggest a high intertidal—supratidal'environment. If
thé limestone-in.that quarry represents a facies change to the
ﬁodular limestone two kilometfes to the north,then the nédular
limestbne may be'postulated.to have been depdsited in dééper water,
perhaps inva medium-high intertidal regime.vb The presence of so
much clay material may be explained by péstulating a lagoonal‘
enQifonment for'fhe nodularzrocks. | In:a lagoon;clay material
brought down by streams wouid be trapped and the sandy fractioﬁ
incorporated intd an off—shofe baf.- Differénﬁial diagenetic com-
pactioﬁ would have produced the hbdﬁlar character.

Above the Standér& Hill Member,correléte near The Grunter,
gboVe Kubla Khan Cave (at Grid ref{ DP397995),there'is_a'pcorly.
sorted séﬁdstone, containing orthids and rare.aSaphinae, which
is interpretedvas the off-shore bar méntioned aboye. A‘conodont
fauna from a trilpbite Bearing micrite which appearé té be é-

. lateral eQuivalent‘of the sandstoné,is identica1 to tﬁatvfroﬁ the
- Ugbrook Membér*and suggests that the ﬂgbrook Memberiand the‘sand—'

stone are the.same age.
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At The Grunter therejis a gradual’transition from an oolitic/
oncolitic limestone upwards into a sandstcone/siltstone sequence.
Most of The Grunter.is composed of oooncosparite,the lower parfs of
which have been'strongly deformed with the oncolites ﬁaving beehA
shortened perpendicular to the>cleavage by as much as sixty percenf
(Seymour 1975). The limestone confgrmablyioverlies a correlate
of the Moina Sandstone Formafion,which ;s quartzitic and contains
many beds containing up to 60 percent by volume pf pyritic spheroids
the long axis of which ayerage oné millimetre in length. " The
limestone appears to be much more oolitic at.Tﬁe Grunter than to the
north of Standard Hiil.v

Twenty mefres from the summit of'The Grunter the limestones are .
non-oncclitic calcarenites, mi@rites,'and dolomicrites which contain.
thinv(z mm) beds of sahdstone'(see Fié. 7E) separated by, on avérage,
0.5 metres of 1imestonc,...The_sandsfoﬁe bédé'are~undulating, of
variableAthiékness and weather éut from the adjacent limestone.

The fréquency'of these sandstone beds increases tbwardé the tqb of
Thé Grunter. Towards the summit éréss—bedded calcisiltites and
sandstones iﬁcrea;e in frequency. - Palaeoturrent directioné are
from present day north. Several of the limestone beds, near to the
summit, cdntaih a profusion of verfical burrows.suggestiug an -
intertidal environment. Gravel beaé'are common towards the summit
and the top of The Grunter is composed of resistant beds of sand-
~stone with miﬁor siltstone. 'Orthidslare coﬁmon in a few of the
sandstoﬁe bedé.» No asaphids wére found though they ére'preéent
above the nearby Kﬁbla Khan Cave in a lithological correlate. The
Hypostqmés of the'asaphid'afe common and are indiétinguishablevfrom
that of Basilicus. No gradﬁal traﬁsition between‘oncqlitie
limestone and séndstone is seen at Kubla Khaﬁ where the boundary.

appears to be relatively sharp.
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The dull red sandstones and minor siitstones at thé summit of
The Grunter are well éorfed and cress-bedded. They aré tentatively
inferprgted as an oiffshore bar deposit, though a detailed study may
reveal a different origin..

At‘Thé'Crunter the transition from onceiitic limestone to
bréchibpodérich sandstones takes plaEé through 50>metres and
thus, presumaﬁly, took place over a considerable time. Such a-
gradual transitiqn points towards an iﬁ sﬁtu'grOWth'of a bar due
tc increased erosicn éf the source arca and/or migration of a river
system. = If the offshore 5ar had migrated from an adjacent area,then
- the transition from‘the oncolitic limestone to the offshore bar would
not be expected to be so gradual.nor to occﬁpy such a stratigraphic

"thickness.

Sassafras Creek Member'(nov.)-

Definition: The Sassafras Creek Member is that 135m fhick sequence

of micrite and_élightly dolomitic micrite, nodular in places that -
outcreps between Sassafras Creek'(At orid ref.vDR§71989) and grid
reference DP472993. | The base-cbnsists of three metres.of éalcarenite
and the.top is marked by a thin onqolitic horizon succeeded by a
gastropodal shell bed.

Qggurrencgi_ This member outcroés in bothvsections studied and

' alsq on Dog Head's Hillvat haé not been recognised eléewhere._'
Qgéggjlﬁjfgy The'basai unit of the Sassafras reek Member is a

three metre thick'bed of crinoidal biospararenite, ot the main
teasterh)_sectidn this forms the.base of a cliff on the northern

side of the Sassafras Creek flood plain.  The calcarenite coqtains

é patchy fauné of silicified stromatopbroids,,bfachidpods, géstropods:‘

- and bryczoa. .- A calcarenite occurs near the base of the western



FIGURE 7A. Standard Hill Me
Mole Creek, bedding plane, s

mber
how-

ing sections through Maclurites
and oncolites. Lens cap is 50mm.
in diameter.

FIGURES 7B,C. Ugbrook Nodular
Member, Mole Creek facing north.
200m northeast of Sassafras

Creek.

Hammer is 340mm. long.
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FIGURES 7E-F. Limestone with quartz rich ribs 30m. from
summit of The Grunter, near Mole Creek. Stomatoporoid

at lower left of F. Lens cap 50mm. in diameter.

FIGURE 7D. Basal bed of Sassafras Creek Member. Massive

biocalcarenite bed 2m. thick (outcropping) behind figure.
Looking north. 30m. north of Sassafras Creek.




FIGURE 7G. Large domal stromatolite in FIGURE 7H. Flat-pebble conglomerate FIGURE 7I. Cherty limestone in probable

quarry south of Standard Hill, Mole interbedded with dismicrite. Quarry correlate of Dog's Head Member south

Creek. Hammer is 350mm. long. south of Standard Hill, Mole Creek. of Standard Hill at grid ref.DQ 192637.
Lens cap 50mm. in diameter. Hammer is 380mm. long.




FIGURE 7K. Small stromatolite in Overflow Creek Member
near locality Mc 248 Mole Creek. Lens Cap is 50mm. in
diameter.

FIGURE 7J. Steeply dipping Overflow Creek Member
exposed south of Union Bridge, near Mole Creek.
Darker outstanding beds are dolomitic. Lens cap
is 50mm. in diameter.



FIGURE 7L. Outcrop of Den Member showing massive
bedding near the Den, Mole Creek. Camera pointed
south east. Figure in foreground.

FIGURE 7M. Den Member, at the Den, Mole Creek
showing large bivalved fossil. Hammer 350mm. long.
FIGURE 7N. Den Member, at the Den, Mole Creek.
Cephalopod in centre and coral at right centre.
Brown material is dolomite.

Cephalopod is 110mm. long.




Figure 7 (0)

Siltstone beds at top of Gordon Subgroup overlain by
white quartzite of the Eldon Group at quarry, Mole Creek.
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section which is jﬁst above a micrite with sowerﬁyellids. ; This
éalcarenite (which contains glauconiie and- Ischadites) is thé base
of the Sassafras Creek Member in the weétefn section (Figs. 3 §& S).
In the eastern seétibn the calcareﬁite is followed by 138
metreé.of dolomitic micrités contain;ﬁg a éhell-bed with‘gastropods,k
Lichenaria and stromatoporoids, though~£he‘upper part (30 metres)
is unfossiliferous, Above_this is a micrite unit (at 410
metres above the base of the Mole Creek Section) containing
gastropods, crinoidal debris, halysitids and small.pelecyPOds.
In many places thié unit contains large (up to 20 mm) diameter
bncolites,,Which fo:m beds up to 0.1 metres thick.  Above this
shell bed is two metrés of bioturbated dolomicrites containing
large chert nodules. The shell bed i§ +aken as.thé top of the
'Sassafras Creek Member. |
Eggﬁg; Unidentified thChospiral gastrépods and strométoporoids
occur in most of this member, thoﬁgﬁ Cystostroma occurs near the
base. Lichenaria is cbmmon throughout.  Gastropods in the upper-
most shell bed inc1ude Helicotoma jokhnstoni, Lexoplocus (Lox@plocus),
Loxoplozus (Donaldiella), Trochonema (Trochonema) and indeterminaté
rotelliform gastropods (C. Tassel pers. comm.). Large colonies
of Tetrodium are aésociateqvwifh the-gastropéds.
Environment: The crinoidal calcarenite is interpreted as a tidal -
channel deposit cutting the intertidal_limestoneé_of-the Ugbrook
Nodulaf“Membeé Qﬁéaiﬁéiigié} parts 6f.theVSassafra§ Creek Member.
Thé-majority of the Sassafras Creek Member‘i; unfossiliferous
containing only the occasional.stromatoﬁorpid, gastropod and
Liehenaria.’ This low diversity fauna is ﬁot assdciatéd_with’khown'
stenobiontié,faunal,elemeﬁts. The micrites contain én appreciable-

amount of dolomite though worm burrows are not abundant. Unfortunately




' much of this meﬁber.oCQurs'in.a-cliff-where bedding planes are not
well exposed or on a wéqded hill where the light is péor and_lichen
covers much of the rock surface. TH&S a firm environmental inter-
pretafion nmust awéit defailed petfographic and geochemical work.
However,in the ﬁore cpen western séction bioturbated dolomicrites
are found which togethér'With'fhe low diverﬁity eﬁryﬁioﬁtic‘fauna,
rarity of conodonts and abundance of scolecodonts, éugggst a
restricted and. harsh and presumably mainly intertidal environment.
The gastropodal/Tétradium.rich/coralline/oncoliticAshellnbed at

the top of fhe member suggests a deépening of the depositional basin

and a low intertidal or highvsubtidal environment.

Dog's Head Member (nov.)

.Definition: The bog's Head Member *s that 470m thick seQuencebof
micrites andvdolbmicrites outcropping betﬁeen grid references

DP472993 and DP47$997. Chert is common in the lower two thirds of
the formation and worm burron-Common in the upper third. The base
is just Belbw the'first appearanéé of chert nodules and above a
gastropodzl and oncolitic horizon.” The top is marked by the incoming
of a reddish trilobite-rich siltstone.. |

Occurrence: This member is well exposed in both eastern and western

sectidﬁs and to thefwest at Dog's Head Hill (Fig. 8).

'Qﬁfﬁfiﬁfigﬂf 'Immediafely above the géstropod/?etradium bed at - the
" top of the Sassafras Creek Member is a~doloﬁi£icAEed containing
abundant,.small (40 mm diaméter)'stromatopbroids. The suéceeding
- 480 metres of micrité'and dolomicrite.contains é iarge number of
silicified éheli.beds and,chert nodule beds{ One three mefré
thickybédiéf oncolites can be traced (see map, Fig. 4) along strike

" for two kilometres, and is found in both sections and in inter-
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FIGURE 8

Stratlgraphlc column through Dog's Head Hill.
Symbols as in Figure 6.

Mole Creek Member at top overlylng Dog's Head Member.
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vening outcrops. Severdl sequences of very dolomitic bioturbated
limestones are found between the fossiliferous micrites,
Faura: The lowest fossiiiferous beds contain Labyrinthites and

Ischadites associated with rotelliform gastropods in the easteri

section and Foerstephyllum in the western section. Foerstephyllum

~
~

is found throughout the member in appropiiate environments, Large
colonies of Cystosiroma are common in the lower half of the
member. . Lichenaria (sometimes L. ramcsa), heliclitids, halysitids,

and Lubechia cccur sporadically throughcut the member. Crypto-

phragmue is found 320 metres above the base of the member. Tetradium

is abundant and is represented by 7. eribriforme and other species,

Palazopkyllum enters at about 80 metres below the Mole Creek

Member in both western and eastern sections. Bajgolia (or ?Eofletcheria)

is found in the upper third of the member associated with
Thdmnobeatricea and ‘Coccoseris. |

Trilobites are rare. - Pliomerina occurs in one bed 300
metres above the base of the member, Cephalopods,
brachiopods and pelécypods are abundant But'have not, as yet,'been

studied.

Environment: The existence of a large number of shell beds -con-

taininz a stenobiontic fauna suggests that many of these beds are

subtidal. 1t is clear, however, that many of the beds do not

" contain biocoenoses as many of the corals are not in growth position.

The presence of a diversity of forms, containing several growth

stages contained within dark, slightly dolomitic micrites suggests

" that these assemblages have only been transported a short distance

and do not represent beach accumulations on tidal flats.

Four shell bearing micrite sequences alternate_with sequences

Chéracterised by bioturbated dolomicrites (see Fig. 6} . Bedding -

‘18
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sﬁrfaces are often crowded with dolomitiéed horizontal to sub-
horizontal'worm burroWé’and/or'gastroﬁod grazing trails. Sevefal
beds show evidence of dessication aﬁd#birds4eye limestohe occurs-
rarely. Scolecodonté are very commen in residues and are often
quite large Cseveral millimetres long) whereas conodonts are very
rare.  The four ﬁnfossiliferous bioturbated sequences_are taken
to have been deposited in high intertidal or even, in places,’
supratidal environments. | | |

Between these high intertidal dolomicrite sequences and the
subtidal seqﬁences there are several thin (0.1m) or thick (3m)
beds of oncolites which‘suggest_agitated conditions in a low inter-
tidal envircnment.

An interesting faumal gradation can be Obser#ed when moving
from theiintertidal into the. subtidal seﬁuences and back again
(Figs.'é, 9).' The shallowest assemblage'consisfé of small
pelecypods. - At sLightly deeper levels there is-a stromatoporoid/
Lichenafia association)often including gasfropoas; A.deeper
assemblage contains Tetradium and the deepest contains cephalopods,
orthids,'strophomenids and trilobites. | Thﬁs four transgressions
are each‘fo11bwed by a regressioﬁ (Fig. 9). The last regressive
sequence marks the top of the Dog's Head Member and is followed by

the transgressive sequence of the Mole Creek Member.

Mole Creék Member (nov.)

Definition: The'Mole Crgek.Memberuis-that'sequeﬁce of fossiliferous'
reddish siltstdnes; black shales, micrites and calcarenites out—'
cfopping between grid references DP475997 and DP476§98. v The top,

in tﬁe easterﬁ section, is an unfoésiliferous siltstone 75 mefres

abee the base of the member which is a fossiliferqus reddish




siltstone 60 mm. thick. In the western section the member is

' 30 :metres thick and the base is a fine fossiliferous sandstone
and the top is a fossiliferous calcarenite.
Occurrence: The Mole Creek Member is exposed in both eastern and
western sections and is also found at Dog's Head Hill (for locality
see fig. 3, for section see fig. 8). A similar siltstone has been
found to the south of Standard Hill by B. Pierson. The Mole Creek
Member is lithologically and faunally very similar to the Lords
Siltstone in the Florentine Valley (Corbett and Banks 1974).
Description: The base of the Mole Creek Member is a reddish
siltstone containing trilobites, brachiopods and bryozoa. Along
strike in Overflow Creek a correlate ié a black foetid calcareous
shale containing illaenid and other asaphid trilobites. Corals,
stromatoporoids and gastropods are found in micrites between the
two eastern section siltstones. -

Fauna: The siltstone contains Pliomerina, illaenids, stictoporellids.

and orthids. The associated calcarenite (in the western section)
also contains Pliomerina.  Eofletcheria, aﬁd Nyctopora are found in
micrites in the eastern section. Unidentified cephalopods,
brachiopods, bfyozoa and trilobites occur near the top of the member.
Environment: The environment is taken to be a fairly deep sub-
tidal environment and possibly represents the deepest environment
found at Mole Creek. In this model a fairly thin band of silts and
sands would be deposited in subtidal environments well below wave
base. - Given a sufficient deepening of the depositional basin the.
siltstone would be found in the Mole Creek area. The silt would be
winnowed- out -of the heavier carbonates and deposited basinward in

patches or in belts parallel to the shoreline. An alternative model

has been suggested by M.R. Banks (in Banks and Burrett in press).
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He suggests that the siltstone deposition was due to basinal
Jeepening and was possibly triggered by reheating at depth

(Veevers 1976).

Overflow Creek Member (nov.)

~~

Definition: The Overflo& Créek.Member'is thét:240 metres of maihly'
unfossiliferous dolomicrites and dolosiltités oﬁtcropping between
the smail hillock fo the ncrﬁh of the road to Mole Creek'(at grid
ref. DP476998) and the small outcrop to the north of the gate to the
Den (at grid ref. DQ462016).
Occurrence: The Overflow Creek Member is‘expoéed in the eastern
section but is poorly exposed and may be faulted in plaées.

Howéver, in the western section, from th¢ junction of a dry creek
with Sassafras Creek (at grid ref. DQ453008) to tﬁé top of the hill
700 metres to the soutﬁ of the Mole Creek quarry (at grid fef;
DQ462016), there is excellent exposufe. The member is also well
: exposedbon large bedding plane slébs in Overflow Creek (see figs.

3 & 4) and on the banks of the Mersey River at Union Bridge (grid fef.»
DQ444038,'see fig. 3). |
Description: ‘The membef éonsists>of thickly-bédded; bioturbated
dolomicrites in its lower parts;with very rare fossiliferocus beds;.
vTﬁs,bUlk of fhe member vOﬂSlSLS of th:nly bedded (50mm tnchJ beds
of_micrite élterna; ing w1th ‘ten m1111meure thick beds ﬂf do1om1cr1te |
:_or dolomite. | | |
Mény of the mi¢rites centain gastropod fragments, are_biotufbatedv
and some are mud;cracked. .Birds—eye limestdne'and'Stromatolites
.are'present.
Ba;nayake (1975) has made a dpta;led study of the limestone and

‘has recogniscd nlwnl dessicate elmicrites 31d dloﬂ;CTlpCS wh*ch
g g , L p



are. cut by sometimes cross-bedded beds of pelsparites.vv Severél'
of the crbss—béddéd.ﬁnits_are fcund near the'top of the member and
'these_uni£s can bg tréced,fbriseveral kilometresvalongvstrike;V Some
of thesc c:oss«beddéd units contain abundant but broken cbnodont

'  clements. | | |

The top of the wnit is marked by a éoralliﬁe, gastrOpodali
:miériﬁe containingbrelatively 1itt1é ddlomite. |

Fauna: .PuZaeophyZZum and céphalopods_are found heérlthe‘base:of the -
member and rare gastropods are found throughout the meﬁbei.
Stromatoporoids occur in or néar.the_pelsparite beds._'Tﬁe uppermost
beds coniain Fofletcheria. 1

o EnVironmeQE; The environment'is'clearly intertidal_mainly low
intert{dal with the occésioﬁélbsupratidai séoUence 1 Bahnafake's
(1975) chemical work has shown high sallnltles based on h1gh |
strontium, magne51um and sod1um»concentrat10ns.> “The cross- bedded
pelsparites are interpreted as channel depoéifs crossing tidal flats
(Fig. 79).

Den Coralline Member and overlying limestone

Definition: The Den.Coralline_Member'is that%ésgmetreslof coralline
calcirudites.and sparsely fossiliferous micrites. that outcrop between
120 metrés north-of the Denvﬂomestead and'thé vélley‘slopes to the

| east of the bend in the Mersey River (at-grid ref. DQ483010) ovgr— 
1éoking the beh.Plains.' The Den‘Member has .been lpésely defined by:
Banks Qnd Burrett (in press). |

Océﬁr“=nﬂg: The best - etposures are p*obabLy near the Mole Cffe

quarry around a small svncllne (gr id ref. DQ46~O°3) and through the
qUarry section. A Similar corallinevfauna is found to the south

of Liena (Hill 1942) and probqb[y'reprééents the Den Member. fBanks;

(1962, p;174)?records the présenée df a probable equivalent of
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fhié member near Chudléigh. A highly_coralline limestone i§ found

at or near to the»top.of-tﬁe iimestone elséwhere in Tasmania at
Gunns Plains, Ida'Bay, Bubs:Hili,~Florentine Vailéy and at the Olga-
Hardwood divide.(éee Fig., 2 for localities).’ |

'Descriptiggg The BaSe’of the Den Coralline Member is taken ﬁo be
five metres of interbedded dolomicritééband micrites which overlie -
"a coralline bed'ét the top of the_Ovefflow Creek Mémbéf. Above this
is a 55 metre thick sequence'of.micrites,aﬁd.corailine calcifudites;
.dolcmitic-inkplaces, which'paésvupwards into 38 metre§ of sparsely'
ffossiliferous»micriteé containing many thin (up to 36 mm thick)
carbonaceous shales. The top of this sequencé markévthe top of
the‘Dgn‘Coralline Member. Above the Den Member is 40 metreé of
light'cpiouréd (grey-white) unfossiliferous micrites containing~:
thread-like calcite inclusions and resemEling birds-eye limestone.
This is overlain by'siltstone,-the.basenof which marks fhe top of

the Chudléigh Limestone. - |

Fauna: Favistina and Falaeophyllum occur near the base of the hember
and>Catenipora and éstmoporéZZa (énd?,CPewingkia) are found eight
metres from the bése.' .Foerstephyllum.is_found higher up the sequence -
and'is'followed.by DipZoepora,_Ebvistina; Faﬁosites AuZacera,
Falsicdtenipora,-TrypZasma, Streptelasma and a host of, as yet
 unidentified, corals, stromatoporoids, pélecypdds,  Bryozoans and
cephalopods. A_lafge bivalyea organism (up té 80.mm loﬁg) ‘is

' found at the quarry and at the Den and is pbssiﬁlyﬂEodinobuius or the‘,
-pelecypod VZasta,-'vWebEy'ahd Banks’(1976)‘haﬁe receﬁtly‘described
Some of the stfom&topéroids from_the syncline to thé soufh“wesp of
the quarry. |

ﬁEnvironmentg fhe Den fauna is éléariy-subtidal;andtstenotbpic;v

However, ‘very few of the corals and stromatoporoids are in growth
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position and the whole fauna could be a'thaﬁacoenotic introduction
- .into an intértidal environment. ~ Certairly the iimestonés_aré |
dolomitic.but the alternation of beds cbntaining distinétiVe v
faunas and the diversity and size Tange within species sugéest
that the fauna is essentially a biocoenosis‘inhabitingva‘shallow
subtidal, limey,'séa-bottom (Fig{ 7957 - -

The environment of deposition of the 40 mefres ofvcreamy
unfossiliferous ﬁicrité ié‘enigmaficvand musf éwait detailed;petro~
- grarhic and geochemical sfudy. The presence of an abundant éonodont

fauna probably indicates a subtidal environment.

,Uppef Ordovician Siltstones

Fifteon metre§ of buff cdloured siltstbneé overlie tﬁe Chﬁdleigh
Limestone and contain an abundant fauma of brachiopeds including
OnnieZZd, Kjerﬁljina and Yeotaenids. - The only trilobites present
aré rare pfoeﬁids. The top of the siltstone marké the top of the
Gordon Limesteone Subgroup and is overlain by.an'unfOSSiliferous

quartzite of the Eldon Group.

Summary_of the Chudleigh Limestone

The sequence of membefs (Standafd Hill, Ugbrook, ééésafrés
.Creek Doois Head, Mole Creek, Overflow Creck and Den\ is easily
recognlsed awd may be mapned to the west. (to Dog s Head Hlll) dnd
-w1th less faplxlt/ to the south of Standard Hill.

| U51ng simple faunal and 11th010g1ca1 cflterla, observablev
in the’ fleld the Standard Hill Member. is thought to be very low
intertidal the UUbIOOk Nodular Member mlddle 1ntert1dal and

lagoona*, the SaseaxLas Creek Membcl malnlv nlddle 1ntert1dal and



FIGURE 9

Stratigraphic section through the Chudleigh Limestone at
Mole Crecsk (Fastern Section) showing postulated changes in sea-
level. Roman nunerals I - VI are major subtidal sections.
S = subtidal, INT = Intertidal, L = Low Intertidal, H = High
Intertidal, SUP = Supratidal. L's to right of column are major
zones of abundant Lichenaria. Fossil symbels as in Figure 6.
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subtidél near its top. The Dég's Heéd Cfeek.Member is mainly
subfidal {65% by thickness) énd thirty five peréent intertidal
whereas the bMole Creek Membéf_is Subtidal and fhe Overflow Creek
Member.mainly interti&al-supratidal;' The Den Coralline Member
represents a return toisubtidal conditions.

0f the 1300 metres of Chudleightiimestone only t&enty
peréent‘represents.subtidal cOnditionsf The majority is inter-.
tidal though exactly how much ié supraticdal femains to be worked.
out. -

If the minor sﬁbtidaluchannel environments are ignored then
there are six major subtidal tranégreﬁsions, five of them con-
centrated in_of just abovevor just below the Dog's Head Member
(Fig. 9). | The sixth is in thé Den Coralline Member and marks
the end of limestone deposition.

The general predominance of intertidal conditions explains
the paucity of conodonts and.other stenobiontic féunal_elemenfé‘-

Although conditions such as salinity and water depth have -
oscillated the fluctuafioﬁs have been minor and of smail amplitude.
From the Chazyan to the Edenian condifions were, on the broad_scale,

extremely stable in the Mole Creek area.
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CHAPTER III

GORDON SUBGROUP LOCALITIES

Introduction

The major purpose of thig secfion is tqnoufline the stratigra?hy
of those Gordon Subgroup localities that have been sampled for |
_conodonté. A compfehensive review of each locality is not attémpted
as structufal, economic and palaeontologiéaivdata are available for |
several of the localities in Banks (1975, 1962), Hughesf(1957),18anké
and Burvcett (in pfess) and in the various cited publicétions of-fhe

Mines Department of Tasmania and unpublished theses in the University

of Tasmania. Much of the information in those publications and
‘theses is not repeated here.  However, for many of the localities

' thié is the first geological 6r the»first stratigfaphié information
available. Some of these data are of a'réconnaiésance nature only,
Observations made by the writer are summarised along with such othqr'
published aﬁd unpublished information as 1is ﬁecessary to undergtand v
the biostratigraphic correlations made in Chapter Five. Localities
.that faiied to'yield conodonts have been very briefly summarised. .
Brief remarks are included oﬁ the general environment represented in
each section.

Except for'smali faunules no attempt is made; in this chapter, to

suggest correlations for’thelsampled sections.

Andrew River and the Darwin Crater (Localities 1 and 6 on Fig. 2)

Ten limestone samples were collected from the banks of the Andrew
River 4.8 kin east south east of the Darwin Crater at'grid ref. 8013-940134. -
Access was by means of a helicopter landing on a bar in the river. The

limestone is steeply dipping to the south west at 65 and is strongly
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FIGURE 10B Channel calcarenite FIGURE 10C Biocalcirudite in

with dolomite blebs overlying inter- Upper Limestone Member containing
tidal micrites. Lower Limestone corals and cephalopods. Conodonts
Member Florentine Valley. are rare in this rock type.
Conodonts are rare in the channel

deposits and absent in the inter-

tidal micrites.

FIGURE 10A
Strike ridge of Gordon Subgroup carbonate in the Florentine Valley

Dolerite capped Mt. Field in background.




FIGURE 10E
Strongly deformed oncolites in oncosparite in Claude Creek.
Lens cap is 50mm. in diameter.

FIGURE 10D
Perpendicular to bedding worm tubes in dolomicrite in Claude Creek.
Lens cap is 50mm. in diameter.



FIGURE 10G
Cleaved micrites with dolomite interbeds at base of limestone

sequence near Grieve's Siding south of Zeehan. Hammer is 350mm. long.

This sample contains conodonts belonging to C.A.I. 2.

FIGURE 10F

Valley formed in Gordon Subgroup carbonates near Grieve's Siding
south of Zeehan facing west. Moina Sandstone correlate is
foreground. Eldon Group siliciclastics in background.
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FIGURE 10I
Flat pebble conglomerate in limestone quarry near
Bubs Hill. Bedding plane view. Pen is 95mm. long.

FIGURE 10H
Flat pebble conglomerate and algal laminated limestone
in quarry near Bubs Hill, side view.
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FIGURE 10J FIGURE -1CK

Perpendicular to bedding worm burrows Ripple -marked Moina Sandstone correlate
("tubicolar sandstone'") in quartz arenite (Moina west of Grieve's Siding. Spots may be rain
Sandstone correlate) beneath limestone near prints or gas escape holes. Hammer is 350mm.
Grieve's Siding Zeehan (x 0.8) long.
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FIGURE 10M
Channel calcarenite in intertidal limestones near base of
Section Vale of Belvoir. Hammer is 330mm. long.

FIGURE 10L
Horizontal burrows in quartz arenite of the Moina Sandstone east
of Grieve's Siding south of Zeehan. Lens cap is 50mm. in diameter.



FIGURE 10 O
Outcrop of nodular limestone in Picton River (Locality C).
Large bedding plane is 1.5m. above water level.

FIGURE 10N
Silicified fossils in "reef'" limestone along Picton River.
Strophomenid in centre associated with corals. Lens cap is

50mm. in diameter.
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FIGURE 10P

Dolomitic beds overlying, algal laminated
beds overlying dismicrites in Smelter's Quarry
Queenstown. Hammer is 300mm. long.

FIGURE 104
Close-up of Figure 10P

Alternating dolomites/micrites overlying
algal laminated beds.
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FIGURE 10S
Large stromatoporoid and coral colonies in "reef"
limestone along Picton River. Lens cap is 50mm. in diameter.

——
.*_--il |'i "

FIGURE 10R

Near vertical limestone in Smelters Quarry Queenstown.
Face is 28m. high. Coralline horizon at right of quarry
dolomitic beds at left.
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' Quartz sandstone with
tubicolar bodies ‘

Variegated sandstone
and siltstone

‘SMELTERS”
SANDSTONE

Unfoss. dolomitic Lirnastone

Dolemitic Limestone with
favositids efc.

' —1 - _Dolomitic & silic.limestone
*mécmfy limestone

“Ripple-marked sandy ond
c:Lty limestone
Limestong with e:phclersie
galena ~

00000

------

""""

Siliceous lirnestone with
corals

\ Highly foss. limestone
-9

Dolemitic limestone with

neiiolitids, Eoflefcheric

Dolomitic micrite with
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and
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CHOCOLATE SANDSTONE

MIDDLE OWEN

1 Chert necdules(some with galena)
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HILL, GiLL)

ce phaiopods

Strat;graphlc scctlon through Bubs Hill sbow1ng VQlOdODt’btquno.

horizons.

Based on Banks and Burrett in press,

from Reid 1964.

'Comp051re sectlon includes data from Queenstown (Bradiey 1954)



-'cleaved.' Tﬁe locality_is probébly a third of the way up the limestone
Section.in'this area. - The dérk mjcrite contains large blebs of
' dolomi£e up to 60 mm in diémeter,

Two of the samples yieided a fauna consisting of Phragmcdus widatus
Branson and Mehl and Belodina éompressa (Branson and Mehl) indicating
- an age range from Fauna eight to Fauna\gleven.- All of thé specimens
were deformed and fragiie.as is a collepti&ﬁ from a drill hole from thé
Darwin Crater.(grid ref. 8013, 8915) (Ford 1974).. The specimens from
the Darwin Crater (at a depth of 100 metfes) afe distorted, cleaved and

unidentifiable.

Birch Inlet (Locality 2 on Fig. 2)

Three dolomicrites from the syncline to the southwest of Birch Inlet

were processed but no conodonts were found.

Bubs Hill (Locality 3 on Fig. 2)

Approximately 400 m of Gordon Subgroup cafbonatés are present at
Bubs Hill (grid ref. CP 986362).

The lower part of the limestone is faulted'#gainst the surrounding
Precambrian rocks. 'The 1owes£ pért of the 1im¢sfon¢ is highly
dolomitic, biotufbated and is unfossiliferous.

Beds éf coralliné micrite, dolomite and quartzite.éccur near the
top of the carbonate sequence and the limestone is overlain discon-
formably by a corre1a£e of the Crotty Qﬁartiite (Reid, 1964).

~ The highest limestoné.beds, containing.corals'such as Palagophyllum
and Eavistina and halysitids as well asvbrydzoa, brachiopods, gasfro?ods
and cephalopods, -has yiéided a conodont fauna consisting of PZectodina'cf.
furcata (Hinﬁe), Belodina com?ressa (Branson>and Mehl), Drepanotstodus
syberectus (Branson and Mehl), Panderodus grécilis»(Bfanson-énd'Mehl),
ZE%Pagmodus undatus Branson and Meﬁl, an'eoligonidinifofm elenent

probably belonging to 0. robustus (Branson, Mehl and Branson), and -
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Milaculum ethinclarki Mﬁllerl The lowest éémples that yielded
conodonts (2 on Fig. 10) céntained P. wndatus Branson and Mehl, .
Drepanoistbdus suberectus (Branson and Mehl), Belodinc compressa
‘(Branson and Mehl), Pleéfodina cf. Furcata (Hindéj and P. graciiis

(Branson and Mehl),

—

 C1aude Creek (Locality S5 on Fig. 2)

A =small outcrép of limestone occurs at Claude Créek at grid ref.
DQ311049 and contains deformed dncolites-and Maclurites (Jennings 1958;
Seymour 1975). The iimestone is approximétely 50m thick and has
yielded a conodont fauna consisting of Belodina alabamensis Sweet and
- Bergstrom, Panderodus serpaglii sp. nov., Phraynodés flexuosus
Moskalenkd,‘Acontiodus.cf. nevadensis Ethington and Schumacher and
BeZodeZiaéBpénhdgeﬁehééﬂEthiﬁgton and Schumacher)..

The Moina Sandstone, below the limestone;'contains small and large
scale cross—bedding,.ripple marks and vertical and horiiontal Qorm
burrows. Most of tﬁe sedimentary features are similar to those froh
tidél-flat deposits (various authors in Ginsburg 1975).  Five metres
above the base of the liméstone theré_is a bed containingvpyritised
asaphids,v The contact between the Moina Sandstone and the Cordon
’Subgrbﬁp is gradational and consisfs of about fcur metres of marl.

Because of structural cdmplicéfioné the exact sequence within the

limestone has not been determined. About 15% of the limestone con-

sists of oncolitic beds which may be thick (up to 4 metres) or thin (10 mm).

The remainder of thellimestone is highly dolomitiC'and the shells {(mainly
.géstroppds) ére coﬂ@létely replaced by deolomite. Algal laminated and
vertically burrowed dolomicrites afe‘commén (Fig. 10 D). Many of the
beds.are lenticular and cross-bedded channels are cpmmén,j Most of the .
sedimentary structures and the low faunal diversity suggests a tidal

flat environment. Ten samples'have been e¢xamined but only twe have yielded

conodohts, one from the base and one from near the top of the section;which
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FIGURE 12

Stratigraphic secticns through the Gordon Subgroup in the
Eugenana-Melrose-Paloona area based -on data in Scanlon (1976).
Asterisks indicate conodont collecting horizons. C = conodont-

‘bearing samples; Sub = postulated subtidal environment; Inter =

postulated intertidal envircnment; Dashed lines indicates probable
correlation of sections within Faunas 5 and 6. '
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" -contain identical faunas.

"Eugenana-Melrose-Paloona area (Locality 10 on Fig. 2)

Severalvlihestone outcrops.are found. in the’Eugenane-Melrose-
Paloona district (Burns 1964).  The Ordovician rocks of‘the'atea
" have recently been.studied'hy Scahlon (1276). ’ Samﬁleg from the
'quarries at Eugenané (etugrid ref.‘DQ418354)>in the Maclurites-
oncolitic aésembiage failed to.proouce conodonts.  Webby (in Ztvo.)
“has identified Stromatocerium sp. nov. Webby from the Eugenana section.
'This'species is found near the base of the section at Mole Creek.

At Melrose tnere arevtwo limestone sectlons (Fig. 12).'7 The
‘fqut section (at crld ref DQ397325) is 290m‘ thick and consists
of 100m of blomlcrlte at the bhase over1a1n by Jntranlcrlte oncointra-
mictite and a;gal blomlcrlte. The 1ower half of the section has been
interpreted.as deposited in a subtidal environment and theAupperbhelf'
: in'an intertidal regime (Scanlon 1976). A conodent fauna from &¢
metres above the base includes Be70deZZa‘copenhageneﬁetgﬁthlnaton and ;:
Schumacher), Panderodus gracilis (Branson and Mehl),'Phrdgmodus,f?exuosus
Moskalenko and Panderodus serpaglt@ Sp. Nov. | _

The secord sectlon (at grid 1ef DQ399527) 1s{£§6£¢ tthk “nd 1<
OnCOllth,at many‘levels. Scanlon (19/6 fig.. 4f) showcd that the '
env1ronment o>o111ated between subtidal and intert tdal ' Pundewodus
serpaglii sp. nov. was found in a sample from 60m. above the base -
and PZectodina‘acuZeata (Stauffer) was found in a biooneOSparite at the
top of the sequence | l |

Only three out of'twenty samples procesbed bvacanlon and the wrlter'
_;ylelded conodonts and these are shown on Flgure 12.

Muclurttes occurs throughout the first sect1on but is only found

at tho bdae of the second sectlon

A spec1es of Labech7a is found hattwav through the second W“lrose

o;_'



FIGURE 13

Reconnaissance geclogical map of the Everlasting Hills area.
No reliable mapping is available in this region outside of the
area shown here. A-A section surveyed. Contour iines in feet
above sea level. : ' :
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sestion and ié close to a spe¢ie§ from the Sassaffas Creek Member
at Molé Creek. . | ;,”
The conodont fauna from the base of both Melrose sections
éuggests correla;ion with the=Standard Hill.Member. The discovery
of P. aculeata and Labechia higher-in the sequence Shggests correlation
with the Sassafras Creek Member. : '-\;“
Fifty-five m. of biosParité are found inva smail outcrop near
‘Lower Barringtoﬁ (at grid ref. DQ423289) and one sampic from halfway
thréugh the sectién hés yielded PhragModﬁs flexuosus Moskalenko

suggesting correlation with the Standard Hill Member of Mole Creck.

| ."Eveilas'tin-g Hills (Loéality 11 on Fig. '2)

Limestoné in the south.Loddon River area (Locality 23 on Fig. Zjv
hés been known for some time (Ward 1908, Wé115'1955). The geolqgical
‘map. of Tasménia (Wiliiams; 1976b)'$hoﬁs_thc region.between the South
Lpddén-River and the Loddon Range (an area ofvover 100 square
kildmétres to be a fault bounded block ﬁontaiﬁiﬁg a thin Ordovician'v
éequénce, overlain by éxtenSive deposits of Siiuro—Devonian clastics.
Discussion about the area with Ian McKendrick revealed that he had
found karstic féatnres on aerial photographs withiﬁ the supposed
Siluro»DeVonian_outcrdp. These dolines have the characterisfic
features of Gordon Limestqne dolines rather than Precambrian dolomite
dolines which are éxténsively developéd tQ'the‘south. - A visit to the
‘Evérlasting Hills area (7 kilometres east df thé Loddon River outcrop)
reVédled,d very'{hick sequence of mainly unfossiliferous, often
ferfuginoﬁs; sandstones and siltstones, highly pyritic in places,
.dippihg_to,the south along the Jane River Track (see‘Fig. 13).._ Aﬁ

outcropbof these'claStics (at grid ref. DP196176 see Fig. 13) ;ontained

" planispiral gastropods. The overall’aspect of these clastics is Lower -

“:Ordovician rather than Siluro-Devonian.

{0



vxThe newly discovered limestone outcrop visited is two kilometres
east of the Jane_River'T?ack (at grid ref. DP202157 see Fig. 13).

. The doiines are about two ﬁundred metreéxin diameter and indicate that
several Hundred metres of limestone are présent beneath the limestone
outcrOps_eXamined.on'the'northern flanks of Everlasting Hills (see
Fig. 13). L |
™~

"The limestone is inferred to be mainly iutertidal; being very

_'doiomitic, generaily unfossiliferdus and bioturBated in places. Very
few ﬁacrofoésils have been observed throughvsilicified brachiopods
'have been feund in a metre thick channel calcarenite bed.

Specimens were collected from a fifty metre ‘thick sectionlabove

"-a cave at grld ref DP199163 and a few of the%e yielded abundant
conodonts 1n01ud1ng Phraamoaus rasmanzenste sp vnov , throqwatnuo
\Monbdd&tylus'Branson and Mehl, Belodina compressa (Branson and‘Mehl), 
Drepanozsoodus suberectus (Branscn and ;ehl), Landbrodus gracilis
(Branson and Mehl), Plectodina aculeata (Stauffer), Erismodﬁs gracilis
(Branson and Mehl). and Rhipidognathus? careyi sp. nov.

The fauna is very similar to.that found in the Lower Limestone
Membei of the Benjahin Limestone and in the Ugbrook Nodular Memﬁer,at
‘Mole Creek. The présence,of Cﬁirognathus?ﬁzﬁga&é;éiQSSuggests a
Blackriveran age, Only the calcarenite yielded a diverse fauna; fhe

" dolomicrites of the.lntertldallsup ratidal sequnnces ylelded only

“ fibrous conédonts; |

bi'Lbose blocks 6f'si1f§tone-(containing abundant crinoid ossicles)

“and Sandstone.(containing abundant rhynchonellids and ofthidé) were
found ﬁéar fo the topmost outérqb'of 1ime$tone (Fig. 13) and, pending
:détailed eXamingtipn areipr9$§ﬁably Silurian althbugh an Ofdovician
vége canﬁot be'éxcluded.». |

" This reconnaissance survey has revealed a hitherto unknown
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 sequence of very interesting-and palaeogeographicélly very important

Lower Palaeozoic rocks. that awaits further study.

Florentine Valley (Localits 12 on Fig. 2).

Introdugtion:'

The Florentiné:Valley'COntains probab}y the most complete
'-sectioﬁ of Gordon Limestone subgroup in the stéte. The oldest
limestone; in.fhe>sync1inorium ha&e yielded a conodont.fauna beloﬁging
- to the Préoniodus evae Zgne of Lindstrém (1971)_f(Stait 1976);-

There are 500 metfes of limestone below the Cashioné Creek Limestone;’
'the»copodont fauna of which is beingvstudied by Dr. D.J. Kennedy
(Waterloo). Unfortunately the liméstone ouicrop is not as complete
as in the Mole Creek area and therefore that area Qas chosen for
détailed'stﬁdy'(see p. 17).

The Florentiné'Valley haé been- mapped by Corbett (1963) an& the
 stratigraphy and'palaeohtology outlined by Corbett and Banks (1974).
Weldon (1974) studied the limestone sedimentology particularly in
the Westfield Syncline area (see Fig. 14) and White (1974) studied
the limestone just to the south .in the Junee area (Loéality 21 on
Fig. 2).

| “The stratigraphy of the limestone section‘is'summarised in

Figure 15.

:Localities:

Three areas in the.Florentine Valley synclinoriuﬁ have yiélded
conodont fauﬁas: Weldon t1974)‘measured and analysed a section 
thrdugh the Westfield S?ncline (section C-C on Figure 14). Hel
madé 80l6f his éémples_évéilablé to the writer but only 15 of -
these yiel&ed‘conodonts. -A'sectioh'parallel to that of Weldon was

measured, tc the nerth, along the Westfieid Road.  This section is-



&
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FIGURE 14

Locality diagram of the Florentine Valley based on mapping by
Corbett (1963, i976). Circle symbol indicale outcrop and postulated
outcrop of the Cashions Creek Limestone. Dots indicate Eldon Group
sandstone and dashes outcrop of Westfield Siltstone. A-A: Northern
section surveyed on the Felix Curtain Road, B-B: southern Felix
Curtain Road section, C-C: Westfield Syncline section, D: Outcrop of
the Lower Limestcne Member of the Benjamin Limestone Formation along
Nine Road. )
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tone Subgroup successicn in the

Summary of Gordon Limes

Florentine Valley showing ¢
" Corbett and Banks (1974).

FIGURE 15

- From -

‘Dashed lines do not indicate

onodont-bearing horizons,
range but are guides to the names above,



A:- Dessication features in dolomicrite. Near
sample 13 on section of Figure 17.
Lower Limestone Member.

B:- Dolomitised horizontal worm burrows near
sample 12 on section of Figure 17.
Lower Limestone Member.

C:- Oncomicrudite showing characteristic cross
sections through Maclurites. Near sample 8.
Cashions Creek Limestone Formation.

FIGURE 16

Limestone in the Felix Curtain Road area of the Florentine Valley.
Hammer shaft just below head is 33mm. wide.



"FIGURE 17

Succession of Gordon Limestone Sub-group west of Felix Curtain
Road. See Figure 14 for localities. Symbols as in Figure 6.
Numbers are conodont samples. Northern section is 45 metres thick,
southern section 1s 26 metres thick. C = Productive conodont sample.
P = position of flat pebble conglomerate.
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-not included”in this thesis as the Westfield sections of the Beejamin
Limestone are currentiy being studied in greater detail by C. Calver,
Only calcarenites and samples containing a stenobioﬁtic macrofauna
were collected.
The distribution of_the Cashiens Creek Limestone Formation of
_ Corbett and Banks (1974) is shown in FlgUTL 14. Approximétely thitty
samples flom thls fornatlon failed to yield conodonts. Only samples
_from_the-Fellx Curtain Road area (seetlons A-A, B-B on Figure i4) |
contained useful conodonts. Two sections were measured and are
bsﬁmmarised in Figure 17,
A few samples haVe been colleeted from the Lower Limestone Member
frem élong Nine Road at grid ref. DN586754 at the point marked D
on'figure 14. | “
The locatlons of the productlte 5amp1es and the1r included concdonts:

is summarlsed in Figure 15, The stratigraphic levels of the samples from

the Felix Curtain Road section are extrapolated onto the composite_section.

Flowery Gully (Locality 13 in Fig. 2).

Kennedy'(1971) described the.eonodonts from one sample from
Flowery Gullyvand suggested an Arehigian;age for the basevof the
fjiﬁestone.v Ggaptqlite§7frqm‘the'siltstones,.thet overlie the lime-
stone at.Flowery Gully, have beeﬁ identified as Retiograptus and
PZeﬁrogrqptus by‘M.R. Banks (Banks and Burrett ¢n press) and therefore
a-Late Ordovicien age for the upper part of the limestone seemedu
‘probable.‘ Several samples from the top of the limestone, however,
have yielded en abundadt and dlverse fauna including Periodon acu7eatus'
"adding and conodonts of Whiterockian age. . This dating has since been :
'conflrmed in detail by Kennedy (in Banks and Burrett in pross) : Thusv
there 1s'elther a large s*ratlcranhlc gap between the 11mestone and

the'siltstones (as suggested by Noakes et aL., 1954) or the graptolite
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identification is in error or the»structure_of.the area 1s not as
simple-as envisaged by Kennedy"{1971}.

Rather surprisingly limestone deposifion appears to have ceased
in the Flowéry Guily area before limestone_deposition was initiated
in'moét other areaS'in the-staté. .Alternétively, the limestone was
deposited and then eroded before the depbsiﬁion‘of the ovérlying

siltstones.

Gunns Plains (Locality 15 on Fig., 2)

"Williams znd Turner (1974) have estimated the thickness of the
limestone'at Gunmis Plains as 960 metres. Two samples have been
procesééd from the ‘lowest outcropping limestones which: are 150 m above'
the base qf theblimestone.' The top of thé limestone cohtainé-a
. cdralline fauna (Banks 1962) and>three samples weré pfocessed from
this hori?on;' |

The highest sampleé yielded.aiconodont faﬁna consisting of -

'P%ragmodus uﬁdatus Branson énd-Mehl, ?Zectodina.cf. furcata‘(ﬁindé),'
Panderodus gracilis (Braﬁson and Mehl), Drepanoistodus suberectus'.

(Branson and Mehl) and Belodina compressa (Branson and Mehl). The

lowest samples (frdm'grid ref. DQ133276) yielded'Chirognathus(EE@édaéﬁ?Zﬁ?
oc C oz Branson and Mehl,-fZectbdﬂna'acuZeata (Stauffer) and
Puﬁderodus gfacilis {Branson and Mehl);' This sample.is ZOOﬁﬂ above

the base of the limestone. - No éamples from the base of the section

have yielded conodonts.

Locality near Hastings Caves (Locality 17 on Fig. 2) '

" A small outcrop of carbonate occurs in a creek two kilometres
southwest of Hastings Caves at grid reference DM853962. - Hastings
Caves are developed in Precambrian dolomites and are four kilometres

NNW from theAGdrdon Subgroup localities at Lune River (Idi Bav). The:



discovery of what appeared to be fossils in the carbonate by
I.B. Jennings suggésted that this small outcrop could belong in.
the Gordon Sﬁbgroupg No conodonts were found in the limestone

which 1ithologica11y-is-qﬁite'unlike Gordon Subgroup rocks.

Huskisson River area (Locality 18 on Fig. 2)

A thin (330 metresj sequence of Gordon Subgroup butcropsAin
the Huskisson River area (Blisseft 1962, Groves 1966, Rubenach 1973)
but none of the five brachiopod rich limestone samples collected

from this area has yielded conodonts.

Tsle du Golfe (Locality 19 on Fig. 2).

The new geolpgicalvmap‘of Tasmania (Wiiliams 1976) showéntﬁé
.»Isle du Golfe (at grid feference DM6175)>as'being.éntirely'Goidon
Subgfoup As it is almost 1mposs1b1e to land safely on thlS
vlsldnd by sea’or air thlS mapplng could not. be ve11f1ed
- However e\anlnatﬂon of enlarged aerial photographs of the 1s}and

did not reveal any karstic features.

Judd's Cavern - Picton Range (Locality 20 on Fig. 2)

Limestone at and near to Judd's Cavern (at grid ief; DN674105)

contains oncolites and Maclurites. The conodont fauna consists of .

BeZodeZZabopenhagenénéféEthington'and Séhumacher), .Panderodus sefpaglii’
'sp nov., Panderoddq gwaCLZts (Brarson and Mehl) and Phragmodus

fZexuosus Moskalenko.,

“ 'Liena (Localicy 22 on Fig. 2)

L1mestoﬂe ou*crops exten51ve1y around and to ‘the south of the
small townshlp of Llena (Jennlngs 1963). Thlsvlarge'area is yet to

.- be studled but'samples from the bridge four”kilometrés.to the south -



of Liena haQe been'pfocesséd, This cutcrop is close to (within 'six
_métres) of the base of the limestone. The outcfop near the'bridge
contains birds-éye limestohe,.bioturbated dolostones and algal laminated
,dolomicrites. The thin-bedded algal laminated dolomicrites are

barren of cenodonts but an overlying, metre thick micrite has yielded

a few specimens of Panderodus serpaglii sp. nov. and Phragmodus flexuosus

Moskalenko.

Loongana (Lecality 24 on Fig. 2).

The structure, éxtent and econbmic_impoftanée of the -Gordon
Subgrbup at-Looﬂgaﬁa has been summarised by Hughes t1957 PP.
138-140). 'Theilimestone occurs as a synclinai_stfucthre with
-minor parasitic-folding; ‘There are no overlying Siluro-Devonian
clastics and the eXfent of post-Orﬂcvician.erosicn of the Gordon
Subgroup cannot be established, The limestone is estimated to be
650 metres thiékl |
Samplevaere collected (see Fig. 18) ffoﬁ near to the synclinal
axis (at grid ref. 8015 157149) and along the road into Loongana
(at grid ref. DQ 175159). |
The base of the limestone contains only a feﬁ oncolites and very
.'smali Maclurites (up to 40mm in diameter). |
A section along the road (Fig. 18) 1eading.into»Loongana displays .
the sequence summaiised in Figure 19. fost of the seétion along the
road froﬁ the house near the sharp bend sign-posted ”Dangerous'Bénd"
(ét?gridvref; DQ 176162) up tc the bridge over Winter Bréok'(at grid.
“ref. DQ178150_—:Fig.‘18) is délomitic, biofurbatéd and in 1ts upper
-parts'highly dolomitic (pure dolomites in places):énd contains algal
1aminétedvddlomicritesQ_ Theséfére.associafed with chert nodules up

to 30 millimetres in diameter which display plénaf faces which could

88 -
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© FIGURE 18

Locality map of the Loongana area.
Numbers refer to conodont samples.
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wéll be evaﬁprite pséﬁdomorphs. The 1owef part of the roéd section
is inferredvto be intertidal and the upper part Supratidal} Only one"
shell.bed oécurs along the road (see Fig. 19) and this has been>
processed for conodoﬁts. |

Thellimestoneﬁ collected.gndvstudied neaxr to the éynclingl axis
are pnfossiliferous dolémicrites which are océasionally bioturbated.
Little variation could be seehlin 120 metres of limesténé

studied.

.cénodont favnas:

 The 1owést oncolitic/intraclastic 1imestoneAcontains Phrdgmodus
fZexuoSus Moskalenk; and Panderodus serpaglii sp. nov. o

-Sample no. 1 from near to the_”Dangerou§ Bend'" into Loongana has

also yielded Phragmodus flexuosus Moskalenko associated with Belodina

compressa (Bransbn and Mehl).  Samples 2 thioughyto 6 were barren.

‘Lorinna (Locality 25 on Fig. 2)

Thirty metres.of "dense grey limestone™ occurs 20 metres
north of th; bridge at Lorinna (Gee. 1965). Samples collected by
Gee (1965) 'havé yielded a conodoﬁt fauna of Phragmodus -
flezuosus Moskaiénko, Pandercdus serpagiii sp. nov. and BeZodeZZa
§éé§énh&geneﬁsis(Ethington and Schumachker). ‘Much of the limestone has:
‘now been‘fléqdéd due to damﬁing'of'the Iris River and reSampling is_

impossible.

Lune River (Ida Bay) (Locality 27 on Fig. 2)

About 1000m of limestone are found at about three kilometres
from Lune River‘ The area has been mapued by Everard (in Hughes 1957,

p.52) and the 0eomorpholooy and hydrolo Y dlscusscd by Geede \1969)

A large quarry is 0pe1at1ve in the SLIHngrapdlcall) hlgnnr parts of the

vllmestone at grid ref.vDM 888874.vv 01d abandoned quarrles_are also

90



FIGURE 19

Sketch section of the Gordon Subgroup-at Lcongana, showiﬁg '
position of conodont samples (to right oX cvlumn). Tnhe 400m

~ gap indicated is not a gap in outcrop but a gap in sampllng
‘Reconnaissance survey only.
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'present at grld ref. DM 874877.  The 1imestone'is overlain'by the'
.Uppel Larbonlferous or Lower Permlan oasal 111101d of tne Parmeener
: Super-Group_and the contac: can be rocated to within a Eer metres.
Blocks of sandstone cohfaining strophomenids.are found scattered through
fhe quarry and these may'be preéenf in betweee the iimestone'and the
tilloid. However, thick Bush has not ;Iiewed t‘he ielation;hips'to be
'worked outbin detail.  The base of the limestone is not exposed at
“fhe surfaee; | Teichertvand»Glenister (1953, p.13) have described
Trocholitéeeras.idaense-and'M?sferioceras <rom ourcrops in Mysfery Creek
cave at 0r1d reference DM 876878 and smarl samples of micrite have been
e 'colrected from the bottom of this cave. (Mystery Creek Cave) These
_samélee.are probably not far above the base of the limestone section
and-are probably'about'QOm.’stratigraphically below the level at which
M;R. Bénks and others collec{ed.the cenhalopods described by Teichert
and Glemister (1953).

S?ecimens have been collected through a section along'the road
" into the new Quarry, thr ough the new quarry and in the limestone of
Marble Hill just above the quarry.

The section up to the floor of the main quarry is summarlsed in
Figure_ZO. - The section is mainly 1ntert1dalvw1tn mlnor subtlda1 beds
' tﬁat conrain:an.abundantifauna of strophomenids and trilobites. A
v metre fhic” oncolrtré ‘bed occurs;ats43 metres above fhe‘bese. An
oncolltlc bed of 51m11ar thlckness occurs on the South Coast Track

(at grrd ref DM871874) and is probably a correlate

The floor of the main quarry is compo:nd of a dark micrite

containing an abundant cephalonod tronatop0r01d—coral fauma. Subtidal -~

and low 1ntert1da1 mlcrltes and dolomicrites comprise- Lhe working face

(1976) of the quarry; Channel calcarenites are found within' the 1nter— .

'tidal_eequences_ahd have,Yielded conodonts. A coral/stromateporoid

93

a2



- fauna is found near the top of the qﬁarry. The.highéét 1imes£cne
.beds founé'(in dense vegg;ﬁfion) above the éuarry'cbmprisé braéhfépod-
rich-micrites. |

Ihe qld quaffy contains mainly intertida1 d§1omicrites with minor
-subtidai micrites containing large isotelids. In other beds there
is a orthqconic cephalopod/strométopofogg/Fo9rstepkylZﬁm community which
is analogous to the subtidal Actinoceras/ééfomatccerium/FoerstephyZZum
-éommgnity recogniscd by Walker’(1972)from the Blackfiveran of New York

State.

Conodont faunas:

The. lowest conodont fauna was found at thé bottom of»the Mystery
' Cre§k Céves, This fauna conéistsAof Eﬁndefodus serpaglii sp. ﬁév. and
Belodina aZabamensis_Swéet § Bergstrom. - |

The conodontsbfromfthe lowest préduétivé-samplesnon the road'leading
.to the main quarry (10m. abbve the base of-tﬂe section shown'in Fig. 215
are Plectodina aculeata (Stauffer), Belodina comprzssa (Branson and Mehl), -
Fundérbdus'gracilis and Phragmodus wndatus Branson and Mehi. This fauna
“'is found highér up the section (53m. above the base of the meésured
section) and also includes.Bryantodina c¢hrupta (Branson and- Mehl). dne
, hundred metres above the base of the quarry channel calcarenites contain
PZ¢ctOdina,§f. furcata (Hinde), ﬁelodﬁna cbmpressa, funderodus grdcilis;
',Drepanoistodus suberectus and Phragmodus undatus.“This fauﬁa is alo
.fouﬁd 100 m stratigraphical1y above this point‘and about‘30 m below the

top of the limestone section,

Moina (Locality 30 on Fig. 2)

_'This area has been mapped'by Jenningsi(1958), Gee (1965), Webb
(1974) and Collins (1973). A thin sequence (100 metres) is found in °
drill cores and a sample from 15m. above -the base of the limestone has

yielded a conodont fauna consisting of PhragmoduS'fZexuosus Moskalenko;,
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'FIGURE 20

Outcrops of Gordon limestone Sub-grour in part of South
West Tasmania. Brickwork indicates known outcrops of limestone
- actual outcrops.could be far more extensive than shown.
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FIGURE 21

. Section through the Gordon Limestone Sub-Group at Lune
River (Ida Bay) quarries. The top of the section is the
base of the main workings at the main productive quarry.
Graph indicates probable relative water depth based on
lithological and faunal evidence.

Symbols as in Figure 6. X's.indicate conodont sample.
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Belodellq copenhagenensis(Ethington & Schumacher) and Panderadus

serpaglii sp. nov.

Olga River-Gordon River arvea (deality 32 on Fig. 2).

Investigations by the Hydro-Electricity Commission in this area

-
~

'have fesultedvin several drill cores many>6f which have been sampled
for conodonts. Recently Rao and Naqvi (in press) have made a
detailed geochemieal and petfograbhic study of driil core limestones
‘and sandstoies from be]ow the main limestone sequeﬂce. | |
Roberts and Andric (1972’ 1974) have.outlined the geology of the
“area and Colllns (1975) has. sampled ihe limestone and assessed its
eeonomlc potentlal. Collins has made 6C of hlS samples avallable
to the writer,who has described the lithologies, identified the
foseils and, from thickness informationleupplied by Collins, has
ednsfructed the.stratigrapﬁic eolumn of Figure 22.

A1l of these-sampleé were processed for conodonts but only three
.have ylelded 51gn1f1cant faunas.

The total thickness of Gordon Subcroup complled from the data
of Collins is approximately 1500 metres which is appiokimately,v
the same as the limestone thickness glven by Roberts and Andrle (1974).

A sample. from an outcr0p of limestone near the Junctlon of the
,Ffanklln River and the G01don River (av grid ref. CN $65845) ha" been
donated by Mr. R. Tarvydas. This sample contains silleified orthlds.

and a conodont fauna consisting of Phragmodus fZexanuq Moskalenko,

’ﬂbtraprton¢odus" SPo s Landerodus serpaglii sp., nov,, Appalachpgna+kus9-

Bergstrom et al., and Drepanoistodus forceps (Lindstrom).

~
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FIGURE 22 . o '
#ap showing collecting localities of P.F. - Collins =along the
Cordon River near the junction with the 0lga River. Limestone occurs betweer

faults (dashed lines) to east of dam site and between dotted lines to
tne: west of the dam site. :
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Picton River’(Locality 53 oanig. 2)

The récently discovered 1imest0ne=sequen¢es along the Picton River
occur as five main outcfops and probably represent a total limestone
thickness of not more tﬁan 400 metres. The,(piesumed) iowesf out-
crops furthes§ upstream are shaleyiand_qp nof contaihfgggggggg§}but
contain Plﬁomerina (Locality F on Figs; 24-25). This locality contains
abundant specimens of the long ranging Favistina.  As indicated in
~Figure 25 there is a poSsibility that locality F overlies 1ocalityvC.
The oﬁtcrop marked 'C' on Figure 24 contains avprolific fauna of

sfromatoporoids (up to O.Sm. across) and corals up to 0.8 metres in
diameter associlated Qith high and low spired gastropods, leptaenids,
isotelids and bryézoa. Considerable expanécs of biomicrite separate
fhe colonial organismS»and the'oﬁtcrop caanot, therefore, be'regardeﬁ
as a reef. AboVe'the SU'metres of coralliine limegtone is aﬁoﬁt.
20_métfes of buff coloured, argiliaceous, nodular biomicrite
containihg an abundant siliéified fauna of drthids,‘strophbmenids,
Bryozoa, gaétropods,'pelecypods and cephalopods. ‘A prolific conodont
fauna occuws in the nodular member and includes Belodina asmp?essa
(Brénson and Mehl), Drepanoiétodus svberectus (Branson and Mehl},
: ?Zectodina cf. furcata (Hinde), Phragmodus undatus Branson aﬁd Mehi,
Pandercdis gracilis (Branson and Mehl), O. cf. oregonia (Branson,
.Mehl and Brahson) and O, robustus (Bfanson; MehlAand'BranSon).
This conodbnt‘faﬁha is unusually abundant for the Gordon Limeétone
Sﬁb;gréup and the outérops.markéd 'C' probably represent oné of‘the’.,
deepest énvironmenﬁs yet fbund in ﬁhe.Gordon Liméstone Sub-group
limestones. . |

Abovévthé nqdﬁlar'limestone there is a considerablenﬁtraii;»
1fgraphic gap possibly represénting at least 100 metres:of'limgsténe.
The highest outcrops are dark, pyritié and éontdin'an abundant;

'bréchiopod fauna. One fragment of a graptolite Stipe was fophd at
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FIGURE 24

Map of the Picton River area showing as black areas outcrops
along river. Geology away from river is uncertain as area is’
covered in dense bush, though tilloidal sediments belonging to the
basal Parmeener Super-group (U-Carboniferous-Triassic) occur just
to the north of Cook Creek. Localities a - {# refer to horizons in
Figure 24. .
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FIGURE 25

Stratigraphic section of Gordon Subgroup through

Picton River area. Stratigraphic position of locality

F is uncertain. Symbols as in Figure 6.



this locality but no conodonts were found in the residue.

Intensive sampling faiied to yield identifiable graptolites.

Queensiown (lLocality 35 on Fig. 2)

Steeply'dipping, almost veftical, strongly;cleaVed limestones
are exposed in the Smelters Quarry at dﬁéenstown. Twenty-three
samples were collected but were barren of stratigraphically useful
conodonts, \

On the'basis cf Tetradium specieskdivefsity, correlation with
the Lower Limestone Membef of the Benjamin Limestone hés~been
suggested (Banks and Burrett in press).  Hill (1955) did'nof commit
herself to-ﬁn age assignment on the basis'of the'poofly preserved

coral fauna. No evidence of facing is found in the quarry and the

" sequence shown in Fig. 26 could be inverted.

Railton (Locality 36 on Fig. 2)

.The limestone sequence at.Railton is approximately 800 metres
thick. The lowest 1imestone'sequcﬁce is exposed at Blenkhorn's
" Quarry where- it overlies the Caroiine Creek Sandstone Format{on (grid'
ref. DQ517247). Species of Nybyocqraé described by Teichért and
Gleniéter (1953) are considered to belong in kutinocéras and fo be
of Whiterock age by Flower (1968 p.8}. No conodohts‘have been found
in samples from'Blenkhorn;s Quarry and Fléwer's-corrélétion is
accepted in Figures 75 and 77.

‘At least élévén metres of stéeplf dipping siitstones,.calcaxeous
'“siltsténeé'and silty limestenes outcrop in.the_sbuthern end of
- Blenkhorn's Quarry and contain an:abundant, fhoﬁgh often fragmenfary,
_dftﬁid/strophomenid/trilobite fauna.

'Twentx sampies were colieéted ffom'the main productive (Goliath

Cement)} quarry oﬁly one of which yielded'conodoﬁts. The limestone .
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_ Stratigraphic sequence thvrough the limestone in the Smelter's
Quarry Queenstown.. Dots indicate position of processed samples,



in the main quarry isiéross—folded and cut by several small faults.
The producﬁive,samplehcomes from the stratigraphically highest beds
in the quarry and contains Pqnderodus serpaglii sp. nov., ?BeZodiﬁa
sp. nov., andvfbrioaon aculeatus (Hadding). (The last named
15253195 has not been figured_in this»tbsfis-and is being studied by
’D .J. Kennedy) . R

This sample is stratigraphically above an oncolitic bed recorded

by Banks (1962).

South Coast Outcrops (Localities numbered 38 on Fig. 2)

0f the south coast.outcrdpé.énly sémpies from near Prién‘Bay

(Fig. 19 - grid ref. DM681777) have yielded conodonts. .Tﬁis<
.'outcrop consists of célcareouS siltstonevcohtaining trinucleids and

bracﬁiopodé and includes a conodont fauna-consisting of Phragmodus

widatus Branson and Mehl, Belodina compréssa (Bransoﬁ and Mehl) ,

Pan&erodus gracifié'(Branson and Mehl). |

Banks'(1962, p.170) tentatively identified.the trilobites at

Prion Bay as Ampyx and a cryptolithid similar to E¢relithus.

Webby (1970, p.881) suggested that these trilobites may be M&Zoﬁgulli@

and LZoydoZithus,theréby implying correlation with the Mélongulli

Formation of New South Wales of Eastonian age. Recent work by M.R.

Banks suggests that the trinucleid is a new genus related to

Guandacoliihus{ "M.R. Bénks (pers. comm.) suggests a possible equiva-

lencé.tp the Lords Siltstone Formation in the Florentine Valley and

the Molé Creek Member at Mole Creek. The siltstone also contains -
ASbwerbyella'(Sbwefbyeilé) and sulcate orthids. The miqrbfauna,inciudes

chitinozoa, sponge.épicu1es ana_ostraéods including Sigmobolbina and
‘Cefatopsis. This faunal asscmblége is reﬁarkably siﬁilar to many

Ord&vician faunas in éritéin.such_as the Middle Llandeilian of Wales

(Spjeldnaes 1963; Bassett et ai., 1974)'and-a gimilar'enviroﬁment'seems
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Map of the central part of the Vale of Be1v01r traced
from an aerial photograph showing sample localities. - T
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FIGURE 28"

Reconnaissance stratigraphic section through the central
part of the Vale of Belvoir from grid ref. CQ 081004 -to grid
ref. CQ 065012, Sywhbols as in Figure 6. Numbers to right.of
colunm refer to samples collected. :
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Vale of Belvoir (Locélity'sg on Fig. 2)

Threadéf'(196zj.mapped the limestone in the Vale §f Belvoir ﬁhich
covers abbui eight square_kiloﬁetres. During a reconnaissance surve}
the limestone was estimated td be about 615 metres thick. The
general‘structurevis_syncliﬁal with a gzeéply dipping'eastern 1imb
and a flat western 1imb. The 1im¢$ton§ is étrongly cleaved and in
'places it is difficult‘to di$cefn bedding.. Téh sémples were éollectéd
(see Figs.'é7 & 28). The lowest limestone exposed is probébly within
30 metres of the bage‘of the limestone and overlies fine—gfained '
éonglémerafesl | Sﬁrprisiﬁgly few sand grade:beds’afe found ih thisj.
élastic sequence. -Small'outcrops of a polymiqtic breccié'occur near
grid ref. CQ‘081004 befween'fhe cénglomerate and fhe limestone'bpt
this is probably cemented Quaternary (or Tertiary).terrestrial deposits.
| "The lowestflimestone éeqﬁenéé consiéés of about 100 méé;es>é£
dolomicrites,'the'loweét bed of whichAis finely bedded (0.5 mm - 1 mm
thick) and is one’metre thick. ..The only maérofossils.observed in the
lower parts of this sequence were two bellerophontids aﬁd crinoid frag-

ments. In the higher parts of this, mainly intertidal, sequence are

channel calcarenites which are cross-bedded and contain silicified shell

fragmenté (orthids and gastroﬁodé). ~ The ¢alqérenites are mainly com-
'pbsed of pélmatozoan,fragments. Some of phe'thinnest.calcérénite‘beds»
are cleaily channél—like in form (see Fig. 10 M).

,AboVe:this chaﬁneled seqguence .is about 200 metres of dolomicrites
which ére.inﬁensiyely and spectacularly_bioturbgted by irregular,
d61§mitized and‘sub—horizbntél wdrm burrews. 'Thé only macrgfossil
'obsefved.was-onevstromatoporoid near the base of the sequence;>

The uppermost sequence consists of slightly dolomitic micfiﬁe§ and
micritesvconfaihing a profusion of irregular; tﬁoﬁgh elongate, éhert

nodules that are parallel or sub—parallel'to the bedding. Nodule size

111
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- increases to the'top of the cherty member»where the largest nodules
>aré‘0L5 mgtres-long. At leastbthe last 20 metres of section consist
ofiéalcarecﬁs mudstenes.,

From this reconnaissénce sﬁrvey it appears likely ihat £he lowest

channeled member was deposited in a low intertidal environment with

~

' aominantly subtidal and high energy condifions prévailing ih thé
.véhannels,   The succeeding bﬁfrowed,member suggests a-high intertidal
'énvirénmehf"énd the fhird meﬁbef was prdbabiy'subti&al. However tﬁe
Unfo$si1iferous naturc of the third-member 1s puzzling-and some other
' environment_may.Be indicatedvby more detailed work.
Conodont féuna:

,.The‘loweSt conodont sample (I on Fig.:28) yiélded rare Chirognathus “
monodactyla Branson apd Mehl. Sémple 8 (80m above the base) yielded
C. [monodactylus Branson & Mehl, Fanderodus gfaciiis (Branson' and Mehl),

Belodina conpressa (Branson and Mehl) and Plectodina acrleata (Stauffer).

" Vanishing Falls (Locality 40 on Fig. 2)

Limestbne has been coilected from this néérly inaccesSible area
by Mr. B. Collin and Mr. A. Gocde. Vanishing Falls (grid x-ef.,DM7o;4955)’
is a seventy metre waterfall over dolerite plunging into a sink'hple
“in limgstone. The limestone is.variable but ﬁas a low dolomite content
and contains silicified stfophomehids.» .A11 sampie; have yielded an |
abundant conodoﬁt_fauna,cohsisting éf'BeZodﬁna conpressa (Branson and
Mehl), Fanderodus gracilis.(Bfanson and Meﬁl), Plectodina cf. furdata
(Hinﬂe); Drepané%éﬁodus-éﬁbérectus.(Bransén aqd Menl). Milacylum

ethinclarki Miiller is also very abundant.

- Zeehan. (Locality 41 on Fig. 2)
The Gordon Subgroup correlate in the Zechan area has been described

and mapped by'Pitt (1961) and Blissettv(19§2). . Pitt (1961) estimates



the thipknéss as about 500m. in the vicinity of Zeehan township and

it appears to thicken towards the south.: At Grieve's Siding (see

‘

Fig. 239) the thickness is ¢bout 650m (Gill and Banks, 19¢50).
The limestone is strongly deformed and around Zeehan township

is mineralized. The limestone is poorly exposed and the strongly

~.
~

acidic weathering in Westefn,Tasmania has converted much of the
limestone to é dark greyf'decalcified residual clay deposit known
as pug. Several samﬁlés_of pug have not yielded conodonts.

A dendroid fauna has been described by Quiity (1971) from
100 metres abofg the baﬁe of the limestone (see.Fig. 30);' |
CQuilty (1971, p.183) stated that ''the age of the fauna is unanwﬁ
but the general similarity of thé forms desgribed to‘known LoWep
Ordovician forms suggest that they afe Lowgr Crdovician.“v Lime-
stone samples from near the base of the séqﬁenéé in the vicinity of
Zeehkan township have failed to-produce conédoﬁts.' However 10 km.
south of Zeehan just to the north of Grieve's Siding5 Gi11 and Eanks
(1950) fecorded Rhinidictya and Polypora. Banks'(1957)'added
Fubosites to these bryozoa thereby implying a surprisingly young age
for the base of the limestone in this area. Sixty kilograms of
limestone Was.collected from Gilivand Banks' (1950) 1ocality 55 (see
Fig. 29). Tﬁe limestore occurs as loose blocks scattersd on spoil -
1heaps from shailow mining operations. A wide variety of limestone
types are present butlthe abundance of dolomite, bidturbétion, nud
cracks and the paucity of»macrofoséils other than gastroPOds is
éuggeégive'qf én intertidél.environment._ Rare crinoidal/gastropodal
'biécalcarenites contain a relatively abundant conodont fauna. The
JliméStones sampied are uhlikely to have'been:derived from fa; above -
the base of fhevcarbonéte_section. . The'uhderlying sandstones exhibit.
;lenticular bedding, ri?ﬁle mérks, clay pglléts and vertical woTm fubes

which also suggest an intertidal environment of deposition,
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'The conodont fauﬁé consists of Belodina alabamensis Sweet and
BergStrﬁm,’Panderodus.gfacilis (Branson énd Mehl), Chirognathus
rﬁaﬁadqétgiZETBranson and Mehl, Phragmodus tasmaniensis sp. mnov.,
Belodina compressa tBranson and Mehlj,vBeZOdeZZd‘éébenhqgeneHEfg
(Ethingtbn and Schumacher), Panderodus serpaglii sp. nov.
and Rhipidcgﬁathus? cargyi sp. Nov, éﬁdﬂa.BlaEkriveran age is’
"indicated, |
Samples from:the base of the bore hole'(180m.'stratigraphically
below the surface) through the Ocezna Mine (see Hill 1955 and Banks 1957
for deﬁails) contain Plectodina aculeata (Stauffer), Belodina compressa
(Branson and Mehi), Panderodus gracilis (Bransoﬁ énd Mehl),
'Drepanoiétodus suberectue (Braﬁson and‘ Mehl) and P‘hmgmodus wndatus
‘Branson and Mehl suggésting an Early Trenton age. .Twenty metres from
'the top of the core a similar fauna was found except that it contained
Plectodina cf. furcatal(Hinde) suggestihg a Late Trentontor even -
Cincinnatién age for the top of theAOcééna core.  Hill (1950)
suggested a Treﬁtonian age fof the top «f the core based oﬁ her
"study of -the corals. The approximate horizon of the Oceana mine is
shown on Figure 30. |
'Aboﬁe the Oceana horizon, the Smelter's Quarry has yieldéd a
conodont fauna identical to that from the top of the Oceana core.
The‘highest.saépleS»collected from the Iimestonebtsee»Fig. SC) yieldec
a Lgte Trenton or Early Cinéinhatian fauna again identical to that

of the upper part of the Oceana core.
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FIGURE 30

Stratigraphic section
through Zeehan area from
Banks and Burrett (inm press)
based on Pitt (1961) and
others.
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. CHAPTER IV

TAXONOMY

‘Introduction:
Introduction

The rgrity of conocdonts in most ;gmples has precluded a detailed
anélysis of population and ontogenetiéAv;fiation. No biometry was
attempted, Foftunaﬁely suffiCient eléments were availéble, for a
few species, to give scme impression of variation (e.g. Rhipidognathus?

>éareyi sp. aov.). | Many of the fauna appears to belong in well
known American species éndlthe erection of a large number of new
;pecies on scanty populations has not been necessary. Only four
spebies are new, Multieclement taxonomy has been used wherever pbssible.*'
When large populaﬁions arevavailabie the Tasmanian maferial have
similar element ratios as'in MNerth Amfrican multielement species.
N o e S . B , I T
“However, for the new multielement species Phragmodus tagmanienste:,
Plectodinc f?orenfinensis, Rhipidognathus? careyi) the exact fatios
and even the exact elemental‘compoéition is not clear. Although-
plannéd at the beginning of this.work the small total fauna has pre-
icluded a detailed analysis f'évolutionary changes. Preéervation
is often poor and details of basal cavities.are oftén'difficult to
study in opaque_specimens. However, in a:few localities e.g. Lune R}ver_
and the Floreﬁtine Valley preservation is good. Iﬁ these iocalitios
basal cones ére frequently preserved, having been either preferentialiy
pyritized or_silicified.';All figured specimens are depositedvin thé
'palaéontological collection of the Uﬁivérsity of Tasmaﬁia,'Geology

Department and given UTG numbers,

* The recently introduced Scheme for naming elements (Sweet and Schonlaub’
1975) has not been used as that paper arrived after the present work was
almost complete., However, the concept of referring to elements by a
lettér or letters rather than as trichonodelliform is obviously succinct
and emphasises homologous relationships more efficiently than the

method used herein,



118

Genus ACCNTIODUS, Pander 1856
ACONTIODUS CF. NEVADENSIS Ethington.and Schumache::, 1969

Figure 31, A,B

Acontiodus névadensis Ethington § Schumacher, 1969, pl. 567,

figs, 21-22, text fig. 4c.

?Acontiodus n. sp. 2 LINDSTR@M, i960'Text figé.,G—ll, 7-10,
Comments:

A scapulamshaped element that agreesvin mest details with
Acéntiodus nevadensts is found-in samble MC 168 (160 m from the -
base of the Mole Creek section)f Héwéﬁér,.only one lateral cosfa- is
present, not.two as in the Nevéda specimens, and this element might

belong in a new species,

Genus APPALACHIGNATHUS Bergstrom et al. 1974
? APPALACHIGNATHUS sp.
Figures 32 A-F, 33 A-B

§wwmﬁw

?Coleodus simplex Branson and Mehl. WEBERS, 1966 p. 63, pl. 4, fig. 5
Coleodus n, sp. ETHINGTON § SCHUMACHER, 1969, p. 458, pl. 68,.fig. 6.
‘New Genus B ETHINGTON & SCHUMACHER, 1969, p. 479, pl. 67, fig. 18,

text-fig. 4H,
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FIGURE 31 Acontiodus cf. nevadensis
Spec. UTG 96968, x 180 (for details of sample number and locality see
Appendix II).

B.

as A above, x 100,
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FIGURE 32 APPALACHIGNATHUS ?

A: rhipidognathiform element, spec. UTG 96958, x 180. B: spathog-
nathiform element, spec. UTG 96958B, x 170. C: spathognathiform element,
spec. UTG 96964, x 150, D: same element as C. E: spathognathiform

X
element, spec. UTG 96970(B), x 100, F: rhipidognathiform element, spec.

g 4

UTG 96958, x 185,






Melryr




ITGIRE 3 h1.
FIGURE 33 ?Appalachignathus

A Sputbognathiform element, spec. UTG 96970a, x 175.
B,C: rhipidognat x 90. Inner and
f,

hiform element, spec. UTG 96958,

outer surfaces respectively.
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?Belodus sp. LEE 1975, pl. 1, fig, 1.
?Appalachignathus delicatulus Bergstrom et al., H.Y. CHUN in REEDMAN,
A.J. and SANG HO UM, 1976, pl. 6, fig. 1-2.

?Appalachignathus sp., REPETSKI AND ETHINGTON 1977, pl. 2, fig. 13.
1% gna P g

Comments:

‘ Rare specimens possibly referable to Appalachiénathus are found in
.sampies from near the base of the limestone sequences at Mole Creek
and along the Gordoﬁ River (G 140 on Fig. 22).. ?Appalachignathus
specimens are very rare, diminutive and fragmentary and the genefic

assignment is therefore tentative.

Genus BELODELLA

BELODELLA‘COREN@AQENE&SLQ{Ethington & Schumacher, 1969)
Figure 34 A, 35 A-F

-Synon
OepzkoduscopenhagenensstTHINGTON & SCHUMACHER 1969, p. 465, pl 68,

flgs. 5, 9, Text Flg. 4L

Belodina n. sp. BERGSTROM, RIVA § KAY 1974, p. 1645, pl. 1, fig. 11.
"Oepikodus jeopenhagenensis Ethington and Schumacher, REPETSKI § ETHINGTON

1977, pl. 2, fig. 23.



Description:

An asymmetric belodiniform clement with eight-sixteen proclined

denticles along the. posterior mergin._ Denticles near the basal
marginiare upright and become'progreseively‘more proclined towards
the cusp.i Denticles ape'leterally_cempressed and fused for most efv
their length.' Small denticles are present along the complete length
of the posterlor margln up to a small heel at the posterlor margin of
the base., Costae are present along the lateral faces but fade out
‘towar&s'the cusp apex. P051tions of‘the costae are variable but'are
usuaily halfway between the;midline and fhe anterior margin of the
element. Theielement is slightly-curved'laterally (Fig.35F). Some
of the-speeimens poSsess.ahemall;,slightly cufved, smooph projection
at the anterior margin.of the'basalvcavity. Lengitudinal.étriae are
present along fhe anterior edges ef the‘lateral faces but do not-
extend very far up the faces and intersect the anterior margin at a
low angle (F1g 35r)

“The element cross section is rhombic and veriable. - The anterior
margin is keeled. The basei'cavity is-triangulafiin 1ongitudina1
section'the apex of Which'peeches to the nidline_of the element in some
specimens or the anterior margin in.otheré. " In either case the apex
is just belew the denticie immediately next to the cusp.

The belodelliform element is similar to several previousiy

deseribed species of Belodella. - The nnit is‘long, curved striated

fat least in recrystallized'specimens)_and is'laterally costate.

The anterior margln supports a 1arge number of small parallel denticles.
The basal cav1ty is deep and is generally trlangular and variable in .
Abasal view. | |
Comments:

Belodelllform and belodlnlform elements occur togetker in the

basal transgreesive limestones of-Chazyan age at Mole Cneek, at Judd'

Cavern and of Blackriveran age near Grieve's Siding south of Zeehan,



' FICURE 34 - Drawings of.BeZodeZZacOpénﬁdgeneﬁEZéand related species.

-C: spec. UTG 96984, x 100.
D J B. erecta (Rhodes and Dineley) from Serpaglll 1967 Tav. 11.
K ROundya n. sp. from Sweet and Bergstrom 1962 f1g 5.
I, :Tspec. UTG 96956, x 8. :

|92
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lelodella copenhagenensis

E 35

x 250, spec. UTG 96956.

. 115 € o . ) . 5 O - » O"IC A~ 11TG 06085
B,D: belodelliform element, B: x 280, D: x 275, spec 96955
: >+ ha ~ 33 £Arm 1 o o 117 e
E,F: belodiniform clement, spec. UTG 96857

A,C: belodiniform element, A: basal view x 475, C: lateral view
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Very rare speclnens are also found in Blackriveran lnnestones
throughout the state. As the elements are very similar in size, .
preservatlon vshape and size of basai cavities and in general form
' 1t appears reasonable to plaee them together 1nto the .same multi-
element Species. : | .
vThe Tasmanian elements differ'fron Beiodina n. sp. Bergéttbm'vv'
R e ; — e
et al.in ‘that (a) they have a_smooth slightly curved proCeSs at.the.
.base'ofethe anterior matgin and (b).the.lateral faces are striated
near the anteiiof margin,.thOuéh'a suggestion of snch_striae is
vevidentTin'BergstrSm et alls photograph of the specimen.

ThlS specimen is very similar to Oepikodus ocopenhagenensis Ethlngton
and Schumacher 1969. Ethlngton and Schumacher note that O. copen—
h@genensis has longitudinal'striae (at high magnification.é XZOOj.
They_do net state whether tnese striaeiare confined to the anterior
vmaréin as they are in thevTasmanian specimen. _ Cur speciiuei dtfferé
in that the keelvis-less prominent and that the basal process is more
promlnent than in 0. copenhagenensts. 0. copenhaqenﬁnsie is found
in the lower two thlrds of the middle part of the Copenhagen Formation
(Ethlngton_and Schumacher 1969 Table 1).

Vetawt(1§72 p.eo)‘assigne a form from the Pierre Limestone and
basal Rldley (Blackrlveran), that is similar to the Tasmanlan form under
'con51deration to BeZodeZZa ntger (Serpagll). Votaw (1972) hDULd
'1nc1ude w1th1n B ntger, Ethlngton and Schumacher'° (1969) 0. copen—.
hagenens&s from Nevada and Fahraeus' (1970 pP- 2064 and Fig. 3(0))
'BeZodéZZavn. Sp. A'from Western»Newfoundland. Fahraeus (1970) includes °

Sweet and Bergstrdm‘s'(1962):Ebundya n. sp from Alabana in his |
_ BeZodeZZa3n;'sp; A5 Votaw (1972 p. 60) bases his con51derat10ns on large
collections made by Bergstrom 1n the Applach1ans BeZodéZZa niger is .
based on an 01stod1form element first des P1¢bed by Qeruagll L196/ P-

plage 20) from the Ashollllan of the Carnic Alps. Oistodus niger
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Serpagli is a variable element which seems to overlap morphologically
with many other "Oistodus' species. Belodella erecta (Rhodes and
Dineley) identified by Serpagli (1967, pl. 11) is certainly similar

to the Roundya-like belodelliform element of Belodella niger (Serpagli)
sensu Votaw 1972 (Text/fig. 6A) but differs in that the basal cavity
extends to the main cusp (in B. erecta) but is much shallower in

B. niger. Votaw (1972) includes Firhaeus' (1970 p. 2064, fig. 3(0))
Belodella sp.A in his B. erecta. Flrhaeus includes Sweet and Bergstrém's
(1962) Roundya n.sp. A transverse section of that species (see Fig.34)
is very different from the range shown by Serpagli's specimens. However
Serpagli's specimens are very similar in degree of lateral curvature

and in cross section to Tasmanian belodelliform elements (see Fig. 34 )
which tend towards triangularity. The distinctive feature of Votaw's
Belodella niger (Serpagli) seems not to be the Roundya-like element nor
Oistodus niger but the element referred by Bergstrdm et aZ.(1974, plate 1
Fig. 11) to Belodina n.sp. This element has a much more stratigraphically
" restricted range occurring only in strata of approximately Chazyan age.
If this belodiniform element is, in fact, associated with Oistodus niger
then it is surprising that it was not found by Serpagli (1967), Hamar
(1966), Serpagli and Greco (1965) and Lindstrdm (1959). Farhaeus (1970)
quotes Bergstrdm as stating that '"Belodella frequently occurs in beds
older than the Nemagraptus gracilis Zone in the Middle Ordovician of the
Appalachians." A'similar elemenﬁ.fo the Tasmanian specimen was referred
by Schopf 1966 (Plate 1 fig. 5) to BeZodiﬁa diminutiva. However the
specimen looks rather worn and may belong to B. diminutiva, B. inclinata
or Belodella niger sensu Votaw. - Moskalenko 1973 (Plate V fig. 8a, b)
also refers a similar element to B. diminutiva (Branson and Mehl).

Both Moskalenko's and Schopf's B. diminutiva are fromITEHfSEEé;age
limestones.

Assignment of the Tasmanian specimens to Belodella niger appears



130

unlikely because no associated oistodiforms have been found -and they

- LA

are therefore placed in BeZodeZZa copenhagenensos

Genus BELODINA Ethlngton 1959
BELODINA ALABAMENSIS Sweet & Bergstrom 1962

Figure 36A F

\‘
~ .

Syﬁooymy:
. ?Belodus compfessus Branson & Mehl? FURNISH,.BARRAGY & MILLER 1936 pl.2,
Fig. 13. h ' ‘
Belodiﬁa aZabamensis SWEET- & BERGSTRBM 1962, p;122341224,rp1.170,
figs. 10, 11. - |
Panderodus alabamensis (Sweet & Berg;trom)'ETHINGTdN § SCHUMACHER 1969

p.469, pl.69, fig.s.

Comments:

| Menyespecimeos.clearly referable -to Belodina aZabdmensis»are found
in samples from within and just above the Standord Hill Membér at
Mole Creek ano eorfelates throughoot the state.  Ethington and Schumacher
(1969) have removed tﬁeir Nevade specimens ffom Belodina and placed
- ‘them in;PundéPodus because (e)'wefe it not for.fhe'denticles ... this -
Species“wouid Bé a typical representative of Panderodﬁs Ethington."
e(b) the_denfic1es.ere not like those of belodinids and. (c) a'”heel" is
not:oifferentiated Ethlngton s original deflnltlon of BeZodzna
(Ethlngton 1959 p. 271) states

"Conodonts referred to this genus are complex dental units
having an anteriorly directed horizontal cusp whose distal
portion shows marked oral curvature. Lateral faces of the
cusp may be- smooth or carinate and are generally unequally
developed so that the unit is longitudinally asymmetrical.
The oral edge of the cusp bears a series of prominent
laterally compressed denticles which may penetrate into the’
cusp. Anterior and posterior edges of the denticles are

" fused throughout ‘the greater part of theLr length. The base
of the cusp, arbitrarily considered to be posterior in
position, is expanded orally to form a prominent 'heel" posterlor
posterior to the first oral denticle. Two conical basal
cavities extend anteriorly into the cusp from the base. The
lower cav1ty is ‘slender and penetrates more deeply into ‘the



FIGURE 36 Belodina alabamenst

(V)]

A,C: Spec. UTG 96968. A: x 400, C: x 220.
B,D: Spec. UTG 96951, x 180.
E : Spec. UTG 96967, x 200.

J
F : Spec. UTG 96521, x 300.



'chsp; it tapers distally to form a thread-like extension

which curves orally parallel to the axis of the cusp.

The upper cavity is laterally compressed and usually

penetrates into the cusp as far as the base of the most

posterior of the oral denticles.'-
Both theAfypé specimens of B. alabamensis and the Tasmanian material.
pbssess an apﬁéreﬁ%iy Eigﬁrcate basal cavity and.an‘obvious heel. -
Both are iatérélly_asymmetfic. ,Barneé\gpd,PoplaWSki (1973 p.770) have
‘placed an_elémept.in.BeZOdiﬁaé{Bhough theiﬁbasal Cavify'is singlé."-'
If this énlargemént of the generic concept.is-accepted then the.'
chéractefistic featurés of éelbdfna will be.reducéd.to-oveiall sﬁape,
denticulation and the pbsséssion'qf a heel! ‘

Many of fhe_Tasmanian specimens.are strongly curved laterally
(Fig. 36). Thgre.are aboﬁt,fwicé as many dextral as sinistral |
specimens. fhe numbef Qf.denticles vary fr&m 2-3 in small ébecimens
to 11;12 in intermediate size specimens. A small number of larger
forms possess a smaller nﬁmber‘of-denticles due to denticle fusion
durinngntogeny. B. aZabﬁmensis_differs from B. compressa in having.a
large humber of rectangular denticles, a strong laterally directed
(but‘Variable) curvature, a large number ofvstriaé rgnnihg parallel to
the cusp but_restricted tb the mid-portion of the heel and in having a
tendency for the denticles to be reclined.

The smallest specimens of B. élabamensis are very similér to a
' posteriorly'den;iculated Pandérodus. As noted by Sweet and Bergstrgm
(1962; p.1223) there is a transitioﬁvfrom-ScandoduS—like‘elements to
Belodina.alab&mensisg This appeérs to be thé’case.in Tasmanian sampies
~and the least Belédina—like elements could be referred to Panderodus
'dénticulatus Schwab. Schwab (1969, p.524) notes that P. denticulatus
is én Oréovibian'as Qell as a Silurian Species, having been found By,
_ Ethingtdn in the Galena Formation..'The Tasmanian "Panderodus dent?éulatuo
may,belregarded aﬁ_prdbablevearly growfh stages of B. aZaBamansis, The

Tasmanian Specimens of B. alabamensis are very similar to Paltodus sulcatus

~ 17
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‘described by F8hraeus (1966) the main diffcrence being the possession

of posterior denticulation in the Belodina.

BELODINA COMPRESSA (Branson and Mehl)
» Flgure 37 A-E
Synonymyé |
»Belodus'compressuS»BRANSON'and,MEHL, Gﬁiv, Missouri Studies , p.114,
pl.9, figs. 15, 15. | | |
~see Eergstrgm and Sweet (1966) paoe-312-313'f6r syﬁonymy from 1933-1966.
» for synonymy 1966 - 1973 see Uyeno 1974, p.15. |

Belodina compressa (Branson and Mehl) UYENO 1974 p.15, pl.1, figs. 10-13.
Belodina compressa (Branson and Mehl) SWEET et al. 1975, pl. 1, figs. 4-6.

Comments:

Elements of fhe-well known,fofm species Belbdina compressa and
Eobelodina.fbrnicala-(Stauffer) range through the.séction at Mcle Creek,
and are found in mény sections thyoughout Tasmania. 1A1thou@1L{9§E§§f'
for, no evolutioﬁary_changes]c@u}&:be discerned in this long renging
species. The writer has_accebtéd the view of Bergstrom and Sweet (1566
p;314) that Belodina grandis (Stauffer), Belodina wykoffensis (Sﬁauffer),
B. dispansa (Glenister) and B. Zeithi (Ethington'andvFurnishj are
éither?qgtreme:variants and/or early growth stages. Representati?e ot

all the above forms are present in Tasmanian collections.

? BeZod%na‘sp.

Figure 38

Comments:

A soiitary'spécimen of a belodiniform element'has been found in
»samples from the Gollath Quarry at Rallton - The specimens are recrys—'
tallized and details of the basal cavity are obscured and therefore
} assignment to BeZodina is tentative. ‘The laterally compressed_unlt

"is reclined with a strongly serrated posterior margin. The serrations
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FIGURE 37 Belodina compressa (Branson and Mehl)
belodiniform element, spec. UTG 96907, x 100.
eobelodiniform element, spec. UTG 96908, x 150.

ement, spec. UTG 97037, x 100.
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pec. UTG 97045
Uudo, X 280



appear to be the result of strongly inclined denticles that extend
onto the oral edge. The anterior margin is rounded and smooth and
there is no ornamentation, costation or striations on the lateral
faces of the element. The specimen is different from all described
species of Aecanthodus and the possession of inclosed denticles and a
rudimentary heel may sﬁggest placement within Belodina. The specimens
differ from Oistodella Bradshaw in that the Tasmanian specimens have a

rounded posterior/basal margin and lack antero-lateral furrows.

Genus~.BRYANTODINA Stauffer 1935a
Only one species of Bryantodina has been found in this study -
Bryantodina? abrupta. Assignment of this species to Bryantodina is

doubtful (Bergstrom and Sweet 1966 pgs. 318 et seq.).

BRYANTODINA? ABRUPTA (Branson and Mehl 1933)
Figure 39 |

Synonymy :

Ozarkodina (?) abrupta BRANSON and MEHL 1933 Univ. Missouri Studies 8,
p.100, pl.6, fig.1ll.

Bryantodina, n. sp. BRANSON, 1944, Univ. Missouri Studies 19, p.90, pl.13,
figs. 34-36. |

Bryantodina abrupta (Branson and Mehl), SCHOPF 1966, New York State Mus.
Bull. 405, p.44, pl.4, figs. 13-14.

ﬁ%ipidbgnathus paucidentata Branson, Mehl and Branson,.SCHOPF (1966),
New York State Mus. Bull. 405, p.72, 91.2, fig.21..

Bryantodina? abrupta (Branson and Mehl). BERGSTROM and SWEET (1966).
‘Bull. Amer. Paleontol. vol.50 229) pgs.318-321, pl.30, figs.9-12.

Text figs. 8A-D.

a1 361"
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FIGURE 39 Bryantodina? abrupta

A: Spec. UTG 97030, x 150.
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Bryantodiﬁa? abrd?ta (Bfanson and Mehl) éWEET:ETHINGTON and BARNES,(IQ%l)
Geol. Soc. Amer. Mem. 127, ©.172-173, pl.2, fig.s36. |

Bryanfodina?'abrupta (Bfanson and Mehlj,GLOBENSKY-and JAUFFRED 1971, p.54,
pl.2, fig.11." | |

Bryontodina? abrupta (Branson and Mehl) UYENO 1974, p.17, pl.1,

—

figs. 20-22. L e

, eomments' o

Bergstrom and Sweet (1966 p 318- 321) have dlscussed Bryantodﬂna9:
abrupta at length They consider that the multlelement spec1es also
blncludes a_prlonodlnlform element; Although B abrupta 1s present 1n_
"small numbers in severei Tasmanian collectlons no_prlonodlnlform

elements have been foﬁnd.

Genus CHIRdCNATHUS,-Branson and Mehl, 1933
J CHIROGNATHUS&@ﬁoDAquLusBransdn'an& Mehl
_fFigufe'4o'A-E |
SynonYm&: o
Chirognatﬁué.meﬁeadceéieuéRANsdﬁ and MEHL: 1933, p.29;v31, pl.2,
figs. 11, ;3.' - |
Chtrognathus muZttdéns BRANSON AND MEHL 1933 idem p. 34, pl.2, fig.43.
“ Cherognathus adm%randd STAUFFER 1935 p. 135 pl.9, flgs 6, 16, 22.
Chzrognathus aZternatus STAUFFER 1935 p. 135 158, p1.9,_fig. 31.
-Chtrognathuo dechatuZus STAUFFER 1935 p. 136 158, pl1.9, figs.l-S,'Sg 7-13,'.
L1741, 21. | | | |
vChzrognathus eucharzs STAUFFER 1935 idem. p.136, 158, pl.9, figs. 23, 27,
28, 34. | f | o | |
vChifognathus duoductyzus STAUFFER, 1935, idem. p.136, 158, pl.9, fig.29.
_Chirognathue ex?atiatue:STAUFFER, 1935}.idem. p;137, 158, pl.9, fig.4.'

| Chirognathus idoneus STAUFFER, 1835, idem. p.137, 158, pl.9, fig.24



Chirognathus hamatus STAUFFER, 1935, - sp.137, 158, pl.9, fig.33.
Chirognathus irregularis STAUFFER, 1935, p.137, 138, 159, pl.9, fig.32.
Chirognathus lanesboroensis STAUFFER, 1935, p.138, 158, pl.9, fig.14.
Chirognathus magnificus STAUFFER, 1935, p.138, 158, pl.9, fig.25.
Chirognathﬁé‘raéiatus STAUFFER, 1935, p.139, 158, pl1.9, fig.15.

Chirognathus unguliformis STAUFFER, 1935, p.139, 158, pl.9, fig.41.
?Chirognathus scalensis STAUFFER, 1935, p.140, 158, pl.9, figs. 30,37, 38.
Chirognathus momodactyla Stauffer, SWEET, 1955, p.239, pl.27, fig.20.
Chirognathus multidens Branson and_Mehl, SWEET, 1955, p.235-236, pl.27, fig.15.
Chirognathus admiranda Stauffer, SWEET, 1955, p.235-236, pl.27, fig.1S.
Chirognathus delicatulus Stauffer, SWEET, 1955, p.237, pl.27, figs.14-22.
Chirognathus eucharis Stauffer, SWEET, 1955, p.238, pl.27, fig.17.

Chirognathus tdoneus Stauffer, SWEET, 1955, p-238-239, pl.27, figs.8, 16.
Chirognathus unguliformis Stauffer, SWEET, 1955, p.242, pl.27, fig.21.
Chirognathus delicatulus Stauffer, OBERG, 1966, p.136-137, pl.15, fig.6.
Chirognathus momodactyla Branson and Mehl, WEBERS, 1966, p.54, pl.5, fig.3.
Chirognathus delicatulus Stauffer, 1935, WEBERS, 1966, p.54-55, pl.15, figs.1-4.
Chirognathus delicatula Stauffer, BARNES, SASS § MONROE, 1973, Figures

1-1, 1-3 to 1-7.

Comments:
Elements belonging to-the'multielpment species Chirognathus
b@&ﬁé@dé@g}ﬁé&Branson and Mehl are common in the Ugbrook Nodular and
Sassafras Creek Members at Mole Creek, in the Lower Limestone Member in

the Florentine Valley and in the Everlasting Hills area.



FIGURE 40 Chirognathus ‘monodactylus;

Spec. UTG 96862, x 85.
Spec. UTG 96865, x 90.
: Spec. UTG 96875, x 180.
Spec. UTG 97020, x 100.

S Ow >
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Genus DREPANOLSTODUS Lindstrém 1971 |
. DREPANOISTODUS FORCEPS (Lindstrdm 1955)
' : Figure 41 |
for synénymy see Ethingtén_and C1ark,!}965,»and Lindsfram, 1971,
?Oistodusvfbrcepé Lindstrom, ETHINGTON & CLARK, 1965, p.194-5, pl.1,
"'fig.LS. | ' _ |
. 20istodus forceps Lindstrom, FRHRAEUS, 1966, p.23, pl.11I, figs;ié, ib,
Text fig.2H. | | v. ‘

?0istodus sp.D, HUNICKEN § GALLINO, 1970, p1.1, figs.6-8.

Comments:

The oistodiform elément,éf D. fﬁréepé‘is foﬁnd in small'numbers in
' sample G140 from the basé‘of thé‘limestone section along fhe'Gordon
’Rivervnear»the_O;ga'damsite. Lindstrom (1971, p.43} distinguisheé
"bistodué"'fbréeps from "Oistodus" venustus by ;he_following'”Subtle
‘ charaéters? |
(a) the anterior margin is straighter in ’@."bfbrcepé
_(b).there‘may be a slighf undulation of the'innerlside of the

basal margin in "0." forceps.



FIGURE 41 Drepanoistodus forceps

A: oistodiform element, spec. UTG 96961, x 225.

I



FIGURE 42

drepanodiform elemer

) 13 FAvrrr ~ 1Y ~‘.
drepanodifcrm element, sp

oistodiform element, spec.
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These features are found in thé Tasmanian specimens and these SPeCimens_'v
are pléced in.Df fbrceps; :Whether or not specimens such as those of
Ethington and Clark (1965) from Alﬁéytévor‘thosé‘éf FShraeus (1966)
from Sweden belong in D. forceps as defined by Lindstrom (1971i

remains to be seen.

DREPANOISTODUS SUBERECTUS (Branson and Mehl)
' Flgure 42 A- c
Drepanozstodus suberectus (Branson and Mehl) UYENO 1974, p.-14,

' p1:l, figs.5- 9.

Comments:

Drepaﬁoiétbdus.subefecfﬁs is found in many samples from all levels
of the Gordoﬁ Limesgone Subgroup. NQ morbh§1ogic;chéngeS appear: to
have occufrea over the interval Ghazyan-Cincinnatian. D. suberectus
1ncludes drepanodlform, and 01stod1form elements, (D. hohbcurvatus,

. D. suberectus 0. excelsus and 0 tnclznatus)
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Genus ERISMODUS, Branson § Mehl,.1933

ERISMODUS GRACILIS (Branson & Mehl) -
1-5v'figure 43 A-1 —

for synéﬁymy.to 1966 see Andrews, 1967, p.894.

Ptiloconus sp. SCHOPF, 1966, pl.6, fig.4.

Ptilécénus gfacilis (Branson § Méhl), WEBERS, 1966, p.70, pl.5, fig.8.

Ptiloconus compressus.(Braﬁson-g Mehl);AWEBEﬁs, 1966, p. 70, pi.S, fig.9.

| Erismodus gracilﬂg_(Branson»& Mehl) ANDREWS, p7894;.§1.112, fig.19.

Ptiloconus graéili; (Bransén and Méhl)?.BARNES,.SASS & MONROE, 1973,

figs. 3-1 to 3-12.

_Comments;_._

Andrews (1967) has.rémoVed'Ptiloconus gracilis from Ptiloconus to
Erismodué. His argﬁmeﬁts_are accepted.here.and the Tasmanian specimens
~are plééed in E?isﬁbdus;. Specimens are generally rare‘but'are

locally common in intertidal limestones.

Erismodus spp.

- Figﬁre 44 A,B

Comments:

Several specimens'are»found.in Tasmanian collettioﬁé that'fail,
'Qithin Erismodus; HbWéver they are very rare in most samples'and'no
v large.collectiéhs-ha?é 5een'made.to assess pobulatioh and'ontogehéfic |
variability. The figured.§pecim¢hs are similar‘to E. asymmetricus gnd}'
E. éyﬁmetrﬂcus but no definite éssignment is po$$i51¢ until largé?' 

collections are made.
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~ FIGURE 43 o - Erismodus gracilis

Spec. UTG 96521, A x 80, B x 90.
Spec. UTG 96914, x 50. '
Spec. UTG 96879, both x 130.
Spec. UTG 96878, x 130.

:  Spec. UTG 96864, x 100.

:  Spec. UTG 96981, x 120.

: Spec. UTG 96945, x 50.

o
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Genus OULODUS Rranson and Mehl, 1933 -

Sweet and Schanlaub‘(1975) have recently revised the'génus.OuZodus.-
They recognised 4 Ordovician species: 0. serratus, O. subundulatus,

0. oregonia and O. robustus each of which, they suggested, consisted of

\\\
S

6 morphological elements.

OULODUS CF; QREGONIA-(Brénson, Mehlland-Branson, 1951)
1_,Figufé 45 A-B & E -

Synon

*iFér sjnonymy see Sweet and Séﬁanlaub (1975,'p.'48). |
'Ouloéus orégonia.(Bréﬁséh, Mehl‘aﬁd Branéon, 1951) SWEET & SCHﬁNLAUB.197S
| p. 48, pl. 2, figs. 1-6. N | |
Comments: | |

- - Rare spécimens, closé to 0. oregonia, are fouﬁd ét several 1océlitie§
in Tasmania. However, insufficient material is available for definiie:

specific determination.

OULODUS ROBUSTUS (Branson, Mehl and Branson, 1951)
Figure 45 Cc-D, F; H & I, Figure 46 A-C
Szgonymy:: ”
| For synonymy see Sweet and Schonlaub (1975, pages 48-49)
Oulodus robustus (Branson, Mehl and Branson, 1951) SWEET S sCHﬁNLAUB
' 1975 pgs. 48-49, o1, 2, figs. 7-12.-

Commeﬁts | N

'_'Swéet and Schonlaub (1975) inclﬁded some of the eléments previously
placed infO- oregonia by Kohu# and Sweet 61968) and the elcments of
PZeéiodinéirobusta into the multieleménf_species’O. robustus. Specimens
. from fhé Picton Rivef area are very élo;e to:tﬁe'speéimens'illusfrated

- from the Cincinnati region.



~ FIGURE 45 . . - Oulodus cf. oregonia A, B & E
: - -~ Oulodus robustus C, D, F, G, H § I

oulodiform element, spec. UTG 97046, x 120.
oulodiform element, spec. UTG 97046, x 100.
eoligonodiniform element, -spec. UTG 96915, x 100.

: eoligonodiniform element, spec. UTG 96915, x 85.
prioniodiniform element, spec. UTG 97003, x 100.
‘oulodiform element, spec. UTG 96887, x 100.

sH,I: oulodiform element, spec. UTG 96982 (as F), x 120.

OTMmY AW >
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FIGURE 46

A: trichonodelliform element, spec. UTG 96574, x 100,
as A.
eoligonodiniform element, spec. UTG 96725,x 120.




Genus PANDERODUS EthinOton 1959

PANDERODUS GRACILIS (Branson and Mehl)

Flgure 47 A D

Synonymy'

.JaZtodus gracili is Branson § Hehl University'ﬂissouri Studies, 8,"p;108,>'“

~

pl.s, figs. 20, 21. R *\;;’
: for synonymy up to: and 1nc1ud1ng 1966 see Bergstrom and Sweet (1966
pp 355-357) . ‘

for synonymv 1966 - 1973 see Uyeno (1974 p-15).

Panderodus afaczl s (Branson and Mehl). UYENDO, 1974, p. 15, pl.3, figs.7-14.

Panderodus graczlzs (Branson and Mehl), SWEET et al., 1975 pl. 1, figs.
Comments : : : o S _

Initheir discussion_of the form species Z2. éraciiis, Bergstrdm

and Sweét’(1966, pp;357-359) include forms previously included-in

P, elegans (Staufferj and P. étriatué. -Within the form species

2. cqmpressus they_inclﬁde forms usually referred to =. cornutus
(Staﬁffer) and P. féuineri (Glenister). They suggest that the ﬁodifiéd
form speciés P. grqcilis and P. compressys occur within the multi-
, élementYSpecies é.vgraciiis in the ratio 2:1. This ratio is also

- found in Tasmanian Sampleé where sufficiently large numbers of
éonodonfs are presenf.: >v
| | PANDERODUS SERPAGLIT sp. nov.

“.:Figure5'48 A-D,'49;a-h"fq :Jx.,
Synoﬁymy:; _ . | vk(v | | B

ScéZoéodus cfr. ;Easéle?i'(ﬁurniéh);:IGdééiKOIKE,-1967, p.23; p1;3,
| | fig$:7-8, Text fig. 6B. | |
"7"?anderodu~" sp. SERPAGLI, 1974, .59, pl.24, figs,12-13; pl.30,

| f1g5.12—13.' . . |

jandepodus stpzatuO (StﬂufFer) LhE 1975, ».178, »l.1, fig.l4.

~ 154
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Comments:

A strongly striated simple cone is common in the lower parts of
the Gordon Limestone Sub-Group at Mole Creek and other parts of North-
west Tasmania, in the lower Gordon River and in the Cashions Creek
Limestone Formation and correlates in Southern Tasmania and in lower
Blackriveran strata at Zeehan. ' The Tasmanian specimens are very
similar to Scolopodus cfr. bassleri (Furnish) described by Igo and
Koike (1967) from the Lower Setul Limestone of Malaysia. However
Furnish (1938, p.331) does not mention any striations on his Paltodus
bassleri specimens nor are they evident on his figure (ibid, pl.42,
fig.1). The longitudinal sulci do not cut the aboral margin in
P. basslert.

Serpagli (1974) has described a similar form to the Tasmanian
material under Panderodus sp. though there are differences including
location of the lateral costae close to the sulci near the median
line of the lateral faces. In the Tasmanian species the carinae are
halfway between the sulci and the centre line of the anterior face.

In the Argéntinian specimen the costae converge distally towards
the posterior margin. This is not observed iﬁ the Tasmanian nor in the
Korean specimens placed in Panderodus striatus by Lee (1975). The

Korean specimens bear little resemblance to Paltodus striatus striatus

-z

‘Stéuffer 1935 agr to any other specimens placed in this species by
1atér authors. P. striatus was put into P. gracilis by Bergstrom and
Sweet (1966). There can be little doubt that the well illustrated
P. striatus of Lee (1975) is conspecific with the Tasmanian material. .
Description:

Simple cones with a large base and slightly asymmetric erect cusp.-
The cusp has broad rounded posterior and anterior faces and the lateral

faces possess unequally developed carinae along their anterior sides.




FIGURE 48 Panderodus

A,B: Spec. UTG 96886, x 150.
C,D: Spec. UTG 96883, x 200 -
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- FIGURE 49 Drawings of elements thought to belong in
' Panderodus serpaglii sp. nov.
-C:  Spec. UTG 96889, x 60.
-E: Spec. UTG 98554, x 85. -
. Panderodus striatus (Stauffer), traced from Leec 1975 pl.
: Panderodus sp., traced from Serpagli (1974) plate 24, fig.
: FPanderodus sp., traced from Serpagli (1074) plate 24, fig.

1, fig.

12.
13.

14.
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Carinae form'lateral marginsvbf the anterior faces énd'begin opposite
the boint’of flexure extending up the cusp.. Lateral faces of cusp are
.,cpﬁcavé and are_cUt by wide and deep sulci tﬁat are widest along the
basai margin and taper fapidly upWards becoming nafrow.opposite point
Qf.flexure. Anterior fé¢e of cusp possesses, in many specimens, a
'sligﬁt‘central ridge that fades out téwards the base. Base and cusp
”ornéméntedd by well developed striations that ave easily observable
ﬁnder.the op#ica1 microscope.. The striations are parallel to the cusp
aiis and number between six and eight along thé'conéave lateral faces.
Spriae.are not present in a narrow.zéne.along the aboral margin.

The basal cavity is deep.

Comments: -

If the syﬁonymy.of thié element is correct then this species has
been placed in both ScoZopodus and Panderodus. Several species of
Seolopodus {(e.g. S. asymmetricus of Druce and Jones, 1971) are similar
but all lack the Qell developed sulci cutting the aboral margin.

This feature.is typical of Pdnderodus species. General scclopodiform
elementé have been placed in Protqunderodus'Lihdster (1970a) ‘who

erected the genus to include "panderodids with a cusp higher than the

base' which included many elements that had previcusly besen brqught'to'

Scolopodus or Acoﬁtibdus. In Protopanderodus the~”longifudinél.f
striations ofnthe'Cusp may be inconspicuous. The cross section -of the
cusb may be subciréular;}comma—ghaped or lanceolate 6r Acontiodus-like.
Mdst‘specieS inc1udc symmetrical as well aS'asymmetrical elements but

‘there are no oistodiform elements" (Lindstrom, 1970a, p.70). This is a
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very broéd_definition that has been slightly modified by Van Wamel (1974). -

' The Tasmanian specimens are placed in Panderodus because of their overall

similarity to other species in . that genus,



Genus PHRAGMODUS, Branson and Mehl, 1933

Several workers (Sweet et.al., 1971; Votaw, 197i; Raring, 1972) have
uscd multielement speéiéé of E%ragmcdué-to-zonevthe North American Middle
Ordovician in a general way. _Four-imﬁbftant species have been recognized.
These are in éscen&;ng o:der‘P fZexuosus Moskalenko, P. inflexus, P.
cogﬂitué and P, undatus. The last of thesv, P, undatus is easily
:recognized on thevﬁasis of its dichoéhathiform and oistodiform elements
and is common in Tasmania. ‘P.'fZe@uosus Moskaléngo is also: common in
Tasmanian limestoneé (Cashiqﬁs Creek Limgstdne and gorrelates) but ?.

cogritus and P, inflexus have not been found.

PHRAGMODUS FLEXUOSUS Moskalenko, 1973
Figures 50 A-I, 51 A-P, 52.A-F

Synonymy :

-

?Fhragmo Gus widatus - (Branson and Mehl) ETHINGTON § SCHUMACHER, 196G,

Cyric azoaQU JZemuosus (Braﬁséniand Mehl) ETHINGTON & SCHUM: SCHER, 1969;
p.459, pl.67, fig.11; | | ‘ |

F%ragma&us sp; Al W”“‘, ETHINGTON §& BARNES 1971, pi.2, figs.3—6.

Phragriodus. sp. MOSKALENKO, 1971, P 81, pl. 13, fig.5.

vSupCuPu,70duu ,ﬂuabus Stuaffer, NOSKAL“” 0, 1971; p;88, pi.lS,Vfig.4,

Phragrodus sp. nov.. HOSKALENKO, 1972, Fig.l.

Phragrodus flewosus MOSXALENKO, 1073, p.73-74, pl.11, figs. 4-6.

?Subcordylodus sinuatus MOSKALENKO, 1973, p.80-81, pl.12, figs.7-9.

Com ments;”

Phracrodus Sp. Nov. Sweét Ms. has been recovniéed by Votaw (1971)'
and Raring (197/) as being an important constituent of Cha:V31 faunas'
Unfortunately the microfilms of the photograpﬁs in these pheses
available to the writef érebnof of Sufficienj Qhullu‘ to Sefinitely'
1dur if y the species. 'However frdm the descriptions given it seems
very likely thét_Phragmodgs sp..nov. Sweet Ms; does exist in Tasmania

near to the base of the limestone at Mole Crc; . and elsewhere:



FIGURE 50 ' Phragmodus flexuosus

A-P: E.zsments of P. flexuosus, spec. UTG 96822, all x 120.
K-P: Dichognathiform element.
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FIGURE 51

Ph:égmodifo‘rm"ele,ments of P. flexuosus, spec. UTG 96823, all x 120.
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moOw x>

FIGURE 52

:  phragmodiform element,
phragmodiform eléement,
cordylodiform element,
-cordylodiform element,
phragmodiform element,

Phragmodus.

spec. UTG 96983,

As A, x 200.

spec. UTG 96988,
spec. UTG 96992,
spec. UTG 96985,

flexuosus

X

~

180.
150.-

200.
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Raring (1972, p.102) states that thé phragmoaiform element of
Phragmodus sp. nov. Swee£ Ms. is "distinguished by a large recurved
léusp and é bésterior process which is both twistéd_on its agis and
deflected aborally.'" This is certainly true of the Tasmanian -
specimens (Fig.50A ). The spegimené Qf P. flexucsus illustrated in
Moskalenko - (1973) appear to be similar-to the Phragmodus sp. nov.
Sweet.ms. in Rariﬁg (1972) and Votaw (1971) and the Phragmodus Sﬁ; A
in Sweet et al. (1971). The Tasmanian specimens differ from |
P. flexuosus Moskalenko in being apparently more flexed and in not
being quite as elongate.. fhere is‘nd doubt, though, that the
Tasmanian Specimeﬁs (Figs. 48,50) are very similar to P. ;Texyosus from

Siberia'and Phragmodus sp. nov, Sweet from North America. -

* PHRAGMODUS TASMANIENSIS Burrett sp. nov.

Figures 53 A-C, 54 A-C

Diagnosis:

A -species of Phragﬁodus cbnsisting of phragmodiform, cyrtoniodiform
and péssihly dicﬁogﬁathiform_glements. The phragmodiform element is
short, slightly flexed, arched and usually carries between four and
six denticles. Cyrtoniodiform element similar to that in P. flexuosus

but may bear up to three small posterior denticles. .

Description:

‘The phragmodiform,element‘is short, strongly arched; very slightly

flexed latefally ahd carries only a few denticles{ The anterior cusp
vis asymmetric and variable in cross sectional shape. The outer margin
is rounded but has a slight weakly developed central costa. The

- outer margin is_rounded»but_hasva'sharp well defined costa running along
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the anterior,mérgin. The posteriof process.carries from four to six
'denticleé‘with the main denticle being slightly twistea and directed
strongly posteriorly forming an angle of about seventy degreeé wifh
the axis of the anterior cusp. Posterior process forms an angle of
about fifty degrees with the axis of the anterior cusp. Major
posterior denticle is broad at its base and is between 20-25% of the
1engtﬁ of the element. It is biconvex Qith broadly rounded sides and
sharp anterior and posterior edges. This denticle is'flask.shapéa,
narrows to about 50% of its.héighf anﬂ'then the sides are ‘almost
parailel for the rest of its height. Major posterior denticle
separafed from anterior cusp by one or two small denticles.

v Basal cavity is dgepfwith its'apex probably being beﬁeath'thé-
first posterior denticle. Actual dépth of caVity is difficult to
establish. ‘Cavity.confinué$ under posferior process as a deep furrow
taking Qﬁ about 80% of the width of its base. _The'phragmbdiform
element may be distinguished“from that of P. flexuosus in thﬁt it is

short, relatively unflexed and carries few denticles.

~ The cyrtoniodiform element is similar to that of P. fiéxuosus.
A broad oistodus-like cusp that is deflected posterio-laterally and
eﬁlafges'onto a broad base that is slightly elongated posteriorly
The main cusp is eilibfical in cross section‘béing broadly rounded
vlaterally with sharp edged'anterior aﬁd posterior margins. The small
posterior process carries froﬁ one to three small denticles. 'The
first and second pbsferior denticles are about one-twentieth of the
height of the main cusp. Tﬁe,first dénticle abuts against the main
cus§>ahd;is in contact with the main ‘cusp and with the second denticle
for host,of‘ifS'1ength. ;The_fhird posterior denticle>is about twice

v: the height of the other denticles and is reclined forming ap_angle»of



F IGURE 53 Phragmodus tasmaniensis sp. nov.

A: phragmodiform element with silicified basal cone, spec. UTG 96903,
x 100 paratype ‘

B:r_ggogg—gg‘gﬁggﬂ§howing cross section through main cusp,_x 300.

C: ' dichognathiform element, spec. UTG 96855, x 100.paratype|
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T

phragmodiform element, paratype spec.
phragmodiform element, paratype spec.
cyrtoniodiform element,holotype spec. UTG 96869, x

UTG 96858, x 95.
UTG 96859, x

~1
($3]
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“about eighteen degrees with the main cusp. Basal cavity extends
upwards for about 15% of the height of the element.

The dichognathiform element that:consistently occurs with:

. P, tasmaniénsis sp. nov. may not'be10ng in that species. Rhipidognathus?
careyt sp. nov. also occurs in many samples with P. tasmanzenszs and

this d1chognath1form element may belong 1n R7 eareyi Or in some

'._\other 5pec1es “As all E%ragmodus 5pec1es contain dlchognathlform

elements it is pr0v151onally Pplaced in P. .tasmanzenszs The element is
'ilong, sllghtly arched with 10ng slender denticles.‘ The anterior
process sUpports up to eight ;erect dentlcles Only the prox1mal -
‘denticles are laterallyzconfluent. The posterlor process fOrms an
~"v.angle of about;l20 w1th the anterior process ‘and supports up to seven
"dentlcles that are progre551vely more rec11ned d1stally The anter1or
. margln of the main cusp is cont1nuous W1th the antero- lateral process
: that_ls only weakly developed in some;spec1mens. The basal sheath
flares.more‘on the-outer than the inner‘margin and.confines a basal
iﬂcarlty that contlnues upwards to the base of the main cusp. The basal

cav1ty contlnues as a narrow1ng groove almost to the ends of the

processes. '
PHRAGMODUS UNDATUS Branson. and Mehl
, Flgure 55 A F 56 A- F
ngonzgxz

-Rfor synonymy to: 1966 see Bergstrom and Sweet (1966 PP- 369 370)

‘for synonymy 1966- 1973 see Uyeno - (1974)

iP. undatus Branson and Mehl,-PHILlP,,1966, figs. 5-7; 9.

' P. undatus Branson and Mehl, SWEET ET AL., 1975, pl. 2, figs. 8,v12, 13,

Comments: | | | '
.Typical representatives are'common at'many'levelS'in.the-Gordon

'Subgroup from'the Dog's Heathember and»correlates to the top_of»the.

~ limestone sequences.:
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FIGURE 55 . Phragmodus undatus
| - Phragmodiform elements.

spec. UTG 96996, x 150.

A: x1

B: spec. UTG 96997, x 180. .
C: spec. UTG 97041, x 100..

'D: spec. UTG 97036, x 100.

E: -spec. UTG 97001, x 100.

F: spec. UTG 97043, x 100.
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FIGURE 56 : Phragmodus undatus

A: oistodiform element, spec. UTG 96921, x 250.

B: as A, x 125. - : '

C,D: dichognathiferm element, spec. UTG 97013, x 80.
E,F: .spec. UTG 96921, x 100. ' '
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‘Genus PLECTODINA Stauffer 1935

Plectodina Stauffef (19355 ié now defined as a multielement species

- based on the cordylodiform type qf Prioniodina aculeéta Stauffer 1930.
An enormoué.number of frichonodelliform,cordylodiform, zygognathifofm
cyrtoniodiform,'ﬁrionipdiniforﬁ, eoligongdiniform, dichognathiform and

.ozérkodinifofm form species are now placed in a few spécies within

~this éeﬁus.  Two’species,have been recognized'in'Tasmania - P. aculeata,

p, fufcata., | |
Bergstrom and Sweet (1966, p.380) differentiate P. aculeata from

P, fUPédtd by: | |

(a)..procesé denticles tend to be laterally compressed and éonfluénf

b.vin P, furcata whereas in P, acuieata they tend‘fo be’diécféteband
pegliké in at least advanced growth stages.

'.(b)» antero-laterai denticlés in cord}lodiform-aﬁd posterior déntiéles
iﬁ trichonodelliform‘eleménts develop only in large P, furcata
‘whereas even juvénile stages bear such denticles in P, aculecta.,

(c¢) P. furcata possesses pfioﬁiddiniform elgments whereas they are

apparently absent in P. aculeata.

Other elements have since been placed in P. aculeata and P. furcata
by Sweet and Bergstrom (1972) and Uyeno  (1974). .Infpérticular prioniodini-

form elements are now included in P. aculeata.
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- -PLECTODINA ACULEATA (Stauffer)

Figs., 57 A-F, 58

Synpﬁymy:

Pribﬂiodus aculeatus Stauffer, 1930, §;126, pl.10, fig.12.

synohymy>un to 1966 is found in Bergst#ﬁm-and Sweef,(1966).

Plectodina cculeata (StauFfer), BERGSTROM and SWEET, 1966  pp.373-377,
p1.32 figs. 15- 16; pl.33, flgs 22- 73 pl. 34 flgs 5, 6; Text .
fig. 9 A-F. |

Cyrtonzodus flexuosus (Branson and Mehl), BERGSTRCM and SWEET 1966,
pp.324-327, pl.32, fig.l1 only. |

‘.Oéarkodina'Ob?iqua-(Stauffer),‘BERGSTRaM and SWEET, 1966, pp.348-351,
pl.33, figs 6—9' pl. 24 figs  7 8' text fig .10 A-F..

Trtchonoaeu?a recurva (Branson and Mehl), OBERU, 1966 p 143, pl.15,
figs. 5, 26 | | |

Trichono&ella tenuis (Brénson_and Mehl), OBERG, 1966, p.144, pl.15,
. fig.9.  . |

.Zygognathus ? sp. cf..Z? abnormis Branson, Mehl éﬁd Branson; OBERG,
1966, p.145,'p1,15; fig.24; pl.16, fig. 8, 15.

.»Zygognathus aefbrmis (Stauffefj, OBERG,-1966, p;145, p1.15, fig.18.

Zygognathus pyfdmidalis.Branson,’Mehl and Bréns&n, OBERG, 1966, pl.15,
fig;13. | | |

: Cyrtonﬂodus ﬂompltca+us Stauffer, OBERG 1966, v.40, p. 137 pl. 15
Figs. 4,.10 | | R

O%arkoaana concznnd Stauffer,'CBERG, 1966, p.140, pl.15, fig.15.

 Pri0ni0dina déZecta (Stauffer), OBERG,-1966, p.141, pl.15, fié!7;

p1.16, fig.7. | | o -

: Subcordylodus delicatus (Branson and. Mehl), OBERG 2966, p.141- 142,

| - pl.15, fig. 21. | | A | , o

Subcordylodus pZattinéﬁsis (Braﬁson-a;d.MehI), OBERG, 1966, p.142,

pl.16, fig.12.
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FIGURE 57 o Plectodirv.c aculeata

A: zygognathlform element spec. UTG 97007, x-100.
B zygognathlform element (early g*owth stayge), - spec. UTG 97004
X 160.
,C;',cordVIodlform/pr1onlodlnlform element (early: growth stage), spec.
. UTG 97005, X 180. ,
D: as B. ‘
E,F: trlchonodelllporn element “spec. UTG 97012; E, x 250; F, x 100.






FIGURE 58 iPZectOdina aculeata

A,B: Zygognathiform element, stereopair spec. UTG 97006, x 135.



FIGURE 58 Plectodina acule

A,B: zygognathiform element stereopair x 1 from sample
’ 7 ¢ I
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PLECTODINA FLORENTINENSIS Burrett sp. nov.

Figure 59 A-D

Diagnosis:
A PZectbdina consisting of at least trichonodelliform and
zygognathiform/eoligonodiniform .elements. The trichonodelliform
element has two lateral processes that meet beneath tﬂe éuSp at an

_ angle of not less than 120° and generally the angle is larger.

DescriEtion:

The trichonodelliform element has two long 'lateral processes that

meet beneatﬁ the main cusp at an angle of not less than 1200,(in a
vertical pléné). The process deﬁticles are short and round to sub-
quadrate in cross section. Thg’process denticles are between one-fifth
and one-tenth of the height of the main cusp and are smallest
prdximaily. The main cusp is long recurved and apﬁroximately

circular in cross section. The anterior margin of the main cusp is
rounded and forms a '"step' along the lateral margins of the cusp.

This step is confluent with the proximai process denticles. The
posterior mafgin is rounded with a radius substantiaily less than tﬁat
needed to draw the anteriof margin of the cusp. The centre of the

face is defined by a prominent carina that extends the fu11 height of
the cusp and continues onto the basal sheath. Well defined grooves,
each flanked by two éonverging costa extend from the postero-lateral
face of the cusp onto the shoulders of the lateral-processes extending
as far as the third lateral denticles. The basal sheath flares
slightly posteriorly and enclosés.a-shallow basal cavity. The Basal
cavity narrows rapidly under the lateral processes and reaches -to about
the fourth lateral denticles. In mature specimens the basal sheath‘

is elongated posteriorly into a narrow, smooth . lappet.



FIGURE 59

trichonodelliform element, spec. UTG 96940 holotype!, x 60.

same specimen, x 80.
zygognathiform elemen
(next page) prionio

paratype , x 130.
UTG 96944. paratype
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 The ngognathiform (and eoligonodiniform) elements are robust and:

bear similaf,dehti;lgs to-thbse in the trichonodelliform elements. The
basal sheath flares stronglyiposterioriy‘gnclosing a wide basal cavify
that»exténds as a wide-groove along thellateral‘processgs. ‘The
slightly recurvéd cusp is'round_ih croés section and, as in thé
trichonoaelliform elements, has>doan;;dly narrowing grooves each

flanked by two costae runnlng along the lateral faces of the cusp The

costae converge ]ust prox1ma11y of the flrst lateral denticles.

v Cémments:

~ Only a few speéimens,have been'fouqé; VThey'aré associated with
robugt pribniodiniform éléments but.theée may beloné in .ancther species.
The simiiarities 5étween the denticulationvandvcostation of the two
elehenté strengly suggest an intimate'association. :The trichonodellifgrm
element is very distihctiﬁe though 1ts costate, regufved cusp is

similar to that of P, robusta.

PLECTODINA CF. FURCATA (Hinde)

Figures 60 A-D, 61 A-C, 62 A-C

Synonymy: - -

ETioﬁiodué furcatus HINDE, 1879, b.358; pl.lS, fig.lj. .

. Eoligonodina rickﬁondénsi%,vBRANSCN; MEHL and BRANSON, 1951, p.15, pl.d,
figs.23-27. -

Pzéctodina furcata7(nindé),'BERGSTRﬁM and SWEET 11966, pp,37753$2,

| pl. 32 flgs 17-19; pl. 33 flgs 1- 4 14-21; pl.34 4fig559—12$ Text

flgx 9M-  (includes synonymy 1879 1966 1nclu51ve) .

-?Cofdyloiys delicatus Branson apd Mehl, WINDER,_1966;Vp1.1O, fig“12.

" ?Cordylodus fZexuoéus (Br3n$on'and'Méh1); WINDER; 1966,‘p1.10; figilé.



Ozarkodina concinna Stauffer, WINDER, 1966, pl.10, fig.22,

Prioniodina dzlecta (Stauffer), WINDER, 1966, p.60, pl.10, fig.26.

Trichonodella ezacta Ethingion, WINDER;i1966, pl.10, fig.14,

" Prichonodella flexa Rhodes, WINDER, 1966, pl.lo, fig.15.

Zygognathus defbrmis (Stauffer), WINDER, 1966, pl.10, fig.13,

Plectodina furcata richmondensis (Braﬂgon, Mehl and Branson), KOHUT:
‘and SWEET, 1968, pp.1470-1471, p1.186, figs.7-8.

Plectodina furcata CHinde),'SWEET, ETHINGTON and BARNES, 1971, pl.1,

figs.7-11.

Comments:

Mény element; of forms similar to P, furcata have been fqund and
are distinguished from P. aculeata méinly by the absénce of postérior‘
denticulation in the trichon§delliform elements, Kohut and Sweet {196
note that the cofdylodiform element.(L.»richmondensis)Ithat they place
in P, furcata richmond@nsié isvsimilar; in its antero-lateral denticu-
lation, to the cordylodiform element$ of P, aculeata.

In their detailed discussion of Pléctodina furcata Bergstrom and
Sweet (1966) included cordylodiform, trichonodelliform, zygognathiform
and pfioniodiniform eleﬁents. The stratigréphicaily older PZectGdZna
aculeata did not include prioniodiniform elements, Uyeno (1974, p.16)
extended the P. aculeata to include elements referred to Cyrtqniodus"
fZexubsus (Branson and Mehl) aﬁd Ozarkodina?_obZiQuq (Gtauffer) by
Bergstram.and Sweet (1966). The ozérkodiniform-elemgntSvfigured by
Uyéno (1974,7plate 2, figs. 14-17, 20-21) are, as he states, very
similar to Ozarkodina polita. As With P. aculeata the Tasmanian

-specimens are not identical in every respect with the figured elements

190
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from North America but the differences are not considered sufficiently

- large to justify the erection of a new species.
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FIGURE 60 Plectodina cf. furcata
A: Cordylodiform element, spec. UTG 96926, x 150.
B: Trichonodelliform element, spec. UTG (0“6 x 100.

C: Prioniodiniform element, spec. UTG 97042

o +4L .




FIGURE 61 P g et

A,B: trichonodelliform element, spec.
C : zygognathiform element, spec. UTG
1

immature zygognathiform element,

UTG 97039, x 130

x 110
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FIGURE 62 Plectodina cf. furcata

Mature ozarkodiniform element with basal cone preserved, spec. UTG
96549.

A: oblique lateral view,

B,C: stereopair. x 120
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Genus RHIPIDOGNATHUS Branson, Mehl § Branson, 1951. )

Rhipidognathus has been discnssed by Bergstrom and SWeet (1966).
Following Branson, Mehl and Branson (1951) they included trichono- |
-delliform, o‘arkodlnlform and pr10n1od1n1form elements within the genus.
'They note that in some spe01es of Rhtpzdognathus ""germ dentlcles"
are formed whereas in others (e. g R. symmetrtca discreta) no such
}tendency is observed | They f1nd that in known species "a short
segment of the 1ower]edge of the outer (anterior) side of all'elementss
'_tends to develop 1nto a d1st1nct downwardly ‘directed boss’ beneath the o
':.cusp, on the inner (or posterior) 51de, these elements develop a
ridgelike swelling just above the’ margin of the base". Bergstrom .and
rSweet (1966) observe that elements of‘R. symmetrica symmetrica
are separated by their extreme fraglllty, profuse process dentlculatlon
and overgrowth of Juvenlle dentlcles

Pr10n1od1n1form elements s1m11ar to-those in subspec1es of R,
symmetrtca are abundant in tw0'samp1es from the Everlastlng Hills and
are present.in samples'from the Lower Limestone Member in the |
Florentine“Valley. They are’ assoc1ated with tr1chonode111form,
cordylodlform and ozarkod1n1form elements These elements are placed.'
" in hapzdognathus because y: | |
(a) . there is a strong tendency for the development of gef%?dEhtlcles

. (as in R,“symmetrzca symmotrtca).
(bj::an anterior (or outerj downmardly directed'boss is developed in
'_ most'elements. |
(c) the'specimens,areIVery fraéile_(as'in R.”symmetrico symmetrﬁca).
(d)v there is'the'development of adridgelike swelling just above the_v

margin of the base of the inner (or posterior) sides.



If'fhis.generic assignment is correct theﬁ'the evolution of this
geﬁué ié'prdbablyvmore compiex than thaf tentatively:put forward by
: Bergstrom and Sweet (1966).: They note that species of-Rhipidégnathus
éfe known frém the Hermitage of Tennessee (of Kirkfieldian age).> The

Tasmanian material would place the origin of Rhipidognathus within or

\\\\

before the Blackriveran.

. RHIPIDOGNATHUS? CAREYI Burrett, sp. nov.

Figure 63 A-E, 64 A-F, 65 A-G, 66 A-G, 67 A-D, 68 A-E

Diagnosis:
R? ¢areyi con$ist§‘of prioniédiniform, ozarkodiniform, cordylodiform;-

.}trichonodéllifofm, zyéognathiforﬁ elements. ?rioniodiﬁiform elements
have a distinct dowﬂwardly directed outer lateral boss and strohgly
reclined and slightly curved cusp. The antérior process is usualiy

much higher and much lénger than the posterior. The ozarkodiniform
 e1ement_is straight With the anterior process being distinctlyihighér

and slighfly longer than thé_posterior process. ‘Some . of ‘the trichono-
de;liform eleﬁents havgfa_downwardiy’directed anteriér Bés;,_a Aenti;ulate
.posteriqr pfoceSs that is tfiéngularvin plah view and a cusp that has a

pronounced posterior costa. Dichoghathiform-eleménts may also be present.

':DescriEtioh:

The.prioniodiniférm elemenfs’of R. careyi exhibit considerable

fdntogenetic variation'(ﬁig.64j.. Morphologically they‘are>$imilai to
 ‘fhe prioniodiniform elements bf R; discreta and R. symmetrica and,las

in the . latter species, the cusp and dentiqles:grow by incorporating
_adjateﬁt denticles, ‘Thié is clearly seen in Figure 68 B and C wher¢'the
:first.anterior-denticle has:been incorpqrated into the main cusp. The

: prioniodiniform'elemént is slightly arched to straight, The anterior



196

57 ,
; ’ ‘ ¢ g
\ e et 7
PR oo
FIGURE 63 ’ haptdograthu ? careyz sp. nov.

Ozarkodlnlform elements show1ng ontooenetlc variation, Notice
development of lateral processes in mature speCJmen._ A1l x 80,
Specimens UTG 96893 (a - e). :
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FIGURE 64

Prioniodiniform and ozarkodiniform (E - F). elements of Rhipidognathus?
careyt Sp. nov. ' o

Spec. UTG 96853 ,paratype

A: x 100,
B: Spec. UTG 96860 'Paratype,, x 130.
C: Spec. UTG 96850 'paratype , x 80.
D: Spec. UTG 96857 [paratype,, x 130.
E: Spec. UTG 96856 holotypei, x 150.
F: Spec. UTG 96851 'paratypé, x 60.
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FIGURE 65 : Rhipidognathus?.caréyi Sp. nov.
eoligonodiniform element, paratype , UTG 96876, x 100:
pricniodiniform element, 'paratype , UTG 9682z, x 150.°
zygognathiform element, (paratype . UTG 96877, x 130.
zygognathiform element, 'paratype | UG 96872, x 130.
,Fi trichonodelliform element, 'paratype’, UTG 95863, x 100.

omcnoo>.'

trichonodelliform element, 'paratype., UTG, 96874, x 100.
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FIGURE 66 : ‘Rhipidognathus? careyt sp; nov.

- A-C: prioniodiniform element, spec. UTG 96904, A § C: x 100;

T B: detail ¢f anterior process, x 300. :

~ D,G: eoligenodiniform/zygognathiform element, spec. UTG 96905,
D: x 100; " G: x 250.

E,F: broken trichoncdelliform element, spec. UTG 96902, E: x 50;
F: x 100. .
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FIGURE 67 = Rhipidognathus? careyi sp. nov.

A: 'eoligonodiﬁiform/zygognathiform elemént, spec. UTG 96898, x 100.
B: eoligonodiniform/zygognathiform element, spec. UTG 96899, x 100.
C

,D: trichonodeiliform element, spec. UTG 96900, x 100. C: postero- -

lateral view, D: antero-basal view.
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FIGURE 68

A-E: ontogenetic variation in prioniodiniform elements of
- Rhipidograthus? careyil sp. nov.

A1l specimens x 100.

A: UTG 96895, B: UTG 96901, C: UTG 96894, D: UTG 96896,

~E: UTG 96897.

BRI P TE S
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process 1is usually ionger>than the'poste¥ior proéess. A dagger-shaped’
cusp is slightly bowed posterioriy, slightly bent inwards, and its

- posterior edge is more steeply inclined to the horizontal than the -
anterior. The angulér difference varies between tenm and twenty degrees.
The cusp has a brbadly'rounded'outer and inner margins that narrow

to sharp aﬁteriorvand posterior edges.._ }n the earliest growth stages.

a pronounced groove exists posteﬁiorly to the centre of the outer margin.-
 This groove extends déwnwards-to the level of the upper margins of the
1atérél processes. hbre advanced growth stageé have a curved step-iike
féature ruming aloﬁg the cenfre of the cuter margin of the cusp down

to the base of outer boss. “The downstep part is posterior. The angle
between the postefior margin of the cusp and thé poéterior pfocess
varies between 90-100 degrees. The relatiye length of the process
varies during ohtogeny; The posterior proéess carries a éihg;e

denticle in the earliest growthlstage which gradually inéreases to two
and three in moét growth stages though mature specimens may have five or
six denticles. The posterior dénticles are short, squat and; except

in mature elements, are not laterally Confiuent. The anterior process
cairiés one dentic1e~in the éarlieét growth stéges found, gradually
increasing in number throughout most of growth; Mature speciméns may
have.iny_a few anterior denticlés. Most ‘specimens have between four and:
vfive anterior.dgnticleslfhat are reclined,.slender in early growtﬁ
stages and are higﬁer thaﬁ1thé posteridr denticles. Thefmosf proximal
denticles are laterally.coﬁfluent and"gre gradually incorporated into
tﬁe adjacent ?roximal denticlé, The.outer boss is variably developed.
It is only weakly developed in immature specimens and is'étrongly -
deveioped in mature épeﬁimens.' However some fairly matﬁre speﬁimené
lack a prénounéed boss. ~The boss has a ridge devéloped in éarly growth

stages which gradually dies out during ontogeny. The boss ermS'the
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outer'margin of the basal cavity. ‘The inner margin'of the hasal:
cdvity_is fermed bv an enlargement ofvthe base of the cusp. " The
basal cavity is.shallow and extends?upwerdsvunder three mainvcusp to
just below thevlevellof,the top of'therlateral processes. The basal

- cavity extends almost to the end of the lateral processes as a narrowing,

shallowing groove' - ST

The ozarkodlnlform elements of R? careyt are dlS 1nct1ve and also

. exhibit considerable ontogenetic variation. They are'straight, have an
berects(or in mature forms’slightlv inclined)pcusp, two'processes-of:
_uneuual length and in'non;mature specimens bear sharp pointed laterally
.confluent denticles that ere elliptical'in cross'section; In mostv
growth sta es the‘anter1or process is sllghtly longer and d1st1nct1y v.”
higher than ‘the posterlor process. This dlfference in height is also
very clear in Ozarkodina,jodchimenszs Andrews but these American
specimens have strongly,isolate posterlor denticles. The earliest,growth
stages_found have two. small, diStinct, posteriorpdentlcles increasing

to four'in larger specimens and six in .the leroest. The anteriorA
dent1cles are laterally confluent (except for the most u]stal dentlcles)
and most elements carry six thouch the most mature 5pec1mens may . have
eight. <“he denticles become'rounded during ontogenv and tend to fuse.
In early.and 1ntermedlate growth staoes the basal caV1t/ is a con1cal
subapical pit that extends,almost to the.end_ol the processes as av“
narrow trench;v_The sheath-flares most'prominently on the outer lateral
51de and is: developed into a prom1nent ‘boss -in mature spec1nens Mature
spec1mens develop small bosses on the ;l!i processes. A w1de flat basal
f1111ng is preserved in some of the mature specrmens “A few mature'
-spec1mens exh1b1t a very nerrow, but well. deflned rldce-runnlng along

the centre of the boss and cont1nu1ng to the cusp apex. In about half of"

the ozarkodlnlform elements in 1ntermed1ate and mature forms the



denticle immediately anterior to the cusp grows to almost the same
size as the main cusp. In these forms the posterior element is slightly
twisted laterally.

There are two types of trichonodelliform elements. In the first

the elements are perfectly symmetrical and possess a very promineﬁt
‘medianvcosta running aiong the.posteriogvsidé of the main cusp} The .
ﬁain cusp has a broadly rounded anterior margin with sharp edges. The
central posterior costa is about half as long as the main cusp is wide.
The‘postefior pfocess is short, averaging about oﬁe—quarter to one-v
fifth of the length of the lateral processes. The posterior process
s triéngular both in plan and,latéral vie&s and carriés ;ne or more
peglike denticies‘about one-fifth tﬁe héight'of‘ﬁhe lateral denticles
ana one-twentieth the height of the ﬁain cuép. ‘The lateral denticles .
are round to elliﬁticai in cross'Sectionvand-are between one-quarter -
‘and one-fifth (on average) the height of the main cusp. Latefal denticles
are distinct and siender. The basai sheath is.enlarged downwards into
~a triangular anterior boss. The basal cavity extends upwards into the
main cuép aﬁd takes in most of the interior of the posterior process.
The basal cavity extends as a wide_but ;hallowing and narrowing groove
under the 1atera1.précéss.

The other trichonodelliform eléments (Fig.65G) are sliohtly
asymmetric, do not have a triangular denticulated posteriOﬁ proéess'and
ha&e'only a slightly costate cusp. The main cusp'is subquadfate in
cross section and bears slight antéfidr'and posterior costae. The
a;tgri0r~f1aring of the basal sheath is more pronounced in this variant.

~ In both tfichonodelliforh'types'the angle betweeﬁ the lateral processes
is close to 90°. There is a gradual franéition to zygognathiform

elements (Fig.67 C-D).



210

The cordylodiform element is arched. Some of the elements are

aimost piioniddiform with the anter0¥1éteral process being in the same
plane as the ﬁosteriof,prdcéss. The m;in cusp is'tall, Elender,
smobfh, recurved and has an elliptical_crqss_section.' The pésterior
P :
process cafries a variable number (betweeﬁ 3 and 10) of tall, slender,
slightly flexed, 'isolate denticles that are hetween'a'third and a
quarter as high as the main cusp. These denticles may become fused
‘in 1ater growth stages. The antero-lateral process carries a smaller
humber of denticles (between 2 and 3) of reclined or lateraily inclined
denticles that are in partial contact with théir neighboﬁr for some of
their length, one of which'lies againstﬁthe main.cusp. The non-
denticulate basal sheéth ‘is triangular in plan view. The hasal cavity
extends up into the main cusp to the level of the top of the lateral a
'pyocesses. The basal - caV1ty narrows rapldly under the 1atera1 prOCstes

‘where it continues as a»narrowing groove almost to the.ends of the

processes.,

Comments:

R? careyi has been fouhd ‘in f1ve camp]es with the ratios shown
in Table I.. The 51m11ar1ty of the“pplonlodlnlform elements to. those in
R. symmetricavdzscreta,and R..symmetrzca»symmetrtca and the presence
of ozarhoainiform and’trichdhoaelliform elements would suggest placeﬁeht
within Rhipidbgnathus."The presencevofvcdfdyiodiform (or eoligonodini;
:'vform) elements .in the Tasmanian4assembiages ﬁay suégest that this element

.was lost during evolution,



'TABLE 1

Element . JRC2 L.L.M.B.  C 98 C 137¢
Prioniodiniform ' 21 - 2. 9 2
Ozarkodiniform . . - 23 6 | 8 3
'Trichonodélliform

- A
B 7 6 1

~ combined 26
‘Zygognathiform )
' f ) - :

). 12 6
) I _ v
).

Cordylodiform

Nuither of each element within R? careyi by sample. Sample JRC2 is from
. the Everlasting Hills and the other samples are from the Florentine

Valley.
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STAUFFERELLA Sweet et al. 1975
STAUFFERELLA FALCATA (Stauffer)
| Figure 69 A-D
for synqnymy see Sweet et al. 1975, p. 44,

Stauffereila falcata (Stauffer, 1935a) SWEET ET AL. 1975, p.44-46, pl.1,

~..

figs.10-13,
Comments:
Sweet et al. have revised and defined the multi—eléﬁent species
- 8. faanfa.' Very rare specimens ére found near the top of the sequence

in the Florentine Valley.

'FIGURE 69 » STAUFFERELLA FALCATA (Stauffer)

A:  spec. UTG 96920a, x 180. -
B-D: drawings of specimens 96920. b-d, x 100.



213

/N
/






21a

"TETRAPRIONICDUS" sp.-

Figure 70 A-E

A ligdnodiniform element is founé in.the Lower:Liméstoﬁe Membér
in the Felix Curtain Road areé of the Florentine Valley. .The asymmetric
. element has twolrelétively short 1ate£a1 prbpesses that carry a
small number of denticles. In 1atef;i visw the posterior process
forms an angle of 35° with.the posteriorly dirécted lateral processes.
The posterior proceés is twice és long as the lateral pfocess and
carries eight br_mgre recliﬁed denticlés soﬁe of which are long,
slender and ellipfical in cross section. The proximal denticles of
the posterior process are short and.erect or proclined. - The main cusp
'ié sligntly asymmétriq:and subquadrate in cross séétion. -The slightly
recﬁrved main cusp has two lateral costae ahd subcentral anterior

and posterior costae. The basal cavity is deep and extends under the

posterior. and lateral processes as shallowing, narrowing grooves.

Comments: =i

In the absence of other elements these Specimens cannot be
definitely placed in a species but there are similarities with elements
‘described for example by Rhodes (1953}, Viira (1974), Bergstrom and

Sweet (1966), Webers (1966) and Viira (1974).

FIGURE 70 - "Te traprioniodus sp.

A,B:  spec. UTG 96721, x 150.
C.D,E: spec. UTG 96722, x 150.
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PROBLEMAT ICA

Genus MILACULUM Muller, 1973
. MILACULUM ETHINCLARKI Miller, 1973

Figure 71 A-C

Form B ETHINGTON and CLARK, 1965, §,304, pl.1, fig.20.

? Form A ETHINGTON and CLARK, 1965, p.éb4, pl.1, fig.17.

Form K WEBERS, 1966, p174,‘p1 15, fig.9.

'MiZacuZum ethinclark? MﬁLLER 1973, PP 223-224, pl 34 flgs. 5, 6, 8.

Milaculum sp.jWINDER, 1976 p.654, pl.2, fig.12.

_'Commeﬁts:-

As noted before (Burrett ¢m Corbett and Banks, 1974, pl | )
phosphatic structufes similar to Form B of Ethington and Clark (195%)
~from the Columbia ice Fields in Alberta are found near the top.of.the'
Gordon Limestone Sub—groupiin the Fioréntine Valley. MZlaculum
»ethﬁnclarkt is found in several locatlons near the top of the limestone
paftﬂéf the-bordon leestone Sub- oroup (Ida Bay, Zeehan, Mole Creek,
.Bubs Hill) but is rare below that level.

An interesting feature of.thé Tasmanian specimens is that fhey
.exhibit abrasion of the apical nodes which, as.is exhibitedvoh most
specimens,:éuggests that tﬁis is a priﬁary feature related to the
fﬁnction of the element rather thén post morteh erﬁ;ion. The most
.iikely function for the MiZacuZum element is as a crushing or grinding
fpéth. | | |

A quélifatiVe electron—probe_analysis ovaiZacuZum'reveals a
similar cémeéition to that of conodonts.

Rare Milaculum from the Standard Hill Memoer at Mole Creek are
1nd15t1ngulshab1e from those of the Den Member at the top of the

sequence. Apart from an apparently thlcker wall, abraded ap1ca1 nodes

and a generally more robust structure the Tasmanian specimens are
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FIGURE 71 Milaculum ethineclarki

A-C: spec. UTG 97145, A,B: x 175, C: x 740.
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indistinguishable from those>in the Arenigian of Alberta (Ethington
and Clark, 1965) suggesting the M. ethinclarki is of very limited
biostratigraphic utility.

Nitecki et al. (1975) have recently figured a Milaculum from the
Simpson of Oklahoma which is very different from the Milaculwm found
in Tasmania and also from the types in that there are very obvious
costae traversing obliquely across the sub-apical parts of the

specimen.

Genus PHOSPHANNULUS UNIVERSALIS Muller, Nogami & Lenz 1974

Figure 72 A

Synonymy :

~

Form:B- Webers, ‘1966, p.72, pl.14, figs. 3;°6.
F%bsphannulus wiiversalis MULLER, NOGAMI & LENZ, 1974, pp.80-92,
Text fig. 3, pl.18, figs.10-12; pl1.19, figs.1-13; pl.20, figs.1-7;
pl.21, figs.1-9.
Comments:

i
P. wniversalis is found at several levels in the Gordon Limestone

Sub-group. Very well preserved Phosphannulus are found near the base
of the section at Ida Bay (sample 3. on Figure 21 ) associated with
well preserved conodont basal cones. These specimens exhibit the tube-

like structures figured by Muller et al. (1974, Text Fig. 3A).



FIGURE 72 A Phosphannulus universalis

Spec. UTG 96793, x 100,
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CHAPTER .V

 BIOSTRATIGRAPHY

Introduction ‘
";»-Mosf of the conodont species fdnnd'in fhis study are con-
Tspecific with well known North American fo}ms. Most epecies are
- typical of the North American Mid-Continent>fauna (see pages 256-59)
'and correlation with the'sequence of conodont faunas eetabliehed by
Ethlngton Sweet and Barnes (1970) and Sweet and Bergstrﬁm (1976) is -
~e3511y effected “The general rarlty of conodonts in the Gordon
‘Subgroup has not.allowed a. detalled local zonatlon to be established.
"The total stratlgraphlc range of many species stlll needs to be
‘reflned by careful collectlng in subtidal rock types along depositional
strike from the sampled intertidal/supratidal sequences. In
particular the range'of the conodont fauna in the eorrelates of
the Lower Limestone Membef o? the'Fiorentine Valley and the Ugbrook
and Sassafras Members-of'Mole'Creek needs to be fully documented.-
The extent to which several species extend into strata older
then the Cashions Creek Fornation must await the publieation of

Dr. D.J. Kennedy's. results.

Age and Correlation of the Standard Hill Member and Cashions Creek

Limestone Formation. -

.Despite intensive sampling very few conodonts have been
obtained from the oncolitic Cashions. Creek Limestone Formation
from the Florentine Valley (see pages 78~ 85) The few that have

been found are 1dent1cal to those from the tandard H111 Member at

Mole Creek. -
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. TABLE 11

- Extra-Australian distribution of species found in the Standard Hill
Member at Mole Creek. '
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The Standard Hiill Membef fauna includes Aéontiodus nevddensis
Ethington and Schumachéf} Phragmodus fléxuosus Moskalenko, BeZodiﬁa
alabamensis Sweet and Bergstraﬁ, Appaiéchignathus? Bergsfram, Carnes,
Ethington, Votaw and Wigley, Belodina compressa (Branson and Mehl)
and.Pundefodué_serpagZii sp. nov. BéiodeZ&ﬂé@pgnhqggnanéiﬁfthingﬁdn

and Schumacher) is found near the top of “the Standard Hill Member

(Fig.73). The distribution of some of these species in extra-Australian’

formations is tabﬁlated in Table II. No attempt is made to document
allvNorth American occurrences as these are often numerous (e.g. |
Appaldchignathuéﬂis found in at leasf fifteen North American localities
(Bergstrﬁm et al.. 19?4).5; Most North American occurrences have been
éompiléd into_the»Mid-Coﬁtinentlfaunal sedueﬁce (Sweét, Ethington and
Barnes 1971, Sweet ahd Bergs£r3m‘1976).: Speciés such aé B. chpréssa
and P, gracilis are widely digtribﬁted geographically and are
stratigraphically long ranging and a detailed analysis of their distri-
bution would nof aid in correlating the strata considered here
From Tabie II it is clear that the fauna of the Standard Hill

Member is most closely related to thé fauna from the Middle Member

of the Copeﬁhagen Formation of_Nevéda described by Ethington and
'Schumacher (1969),'vB. alabamensis is mainly found in the lower

part -of thé Uppef Member of the Copenhagen but does extend into. o
“the Middle Member. Conodonts were not found in the Lower Member

of the Copenhagen Formation and therefore the conodont faﬁna could

easily range down into older strata.

Age. of the Copenhagen Formation (Nevada)
Cooper (1956) shggested correlation of the Lower and Middle
Copenhagen’ with the Joachim and Rock Levee'Formations of Missouri,

Bergs£r6m (1971, p.124) has identified Pygodus amserinus, Eoplacognathus

B



eLongatus and Przonzodus varzaszz§ from the lower (but not the
.'lowest) parts of the M1dd1e Member.  He placed this fauna ”elthef
in the very topmost part of the Pygodus anserinus Zone or the
very lowermost parts of the Amorphognatkus trcerensis Zone."
Ross'(1976,,p.78) agrées with thisvcorrelatiqn though he extends
the top of thé Copenhagen up to the Edenian based on ‘macrofossil
. \\ :

studies (Ross, 1970, Ross and Shaw 1952). A Llandeilian age is

indicated for the Middle Member by the platform ccnodont s (Table 1III).

Age of the Pratt Ferry Formation (Alabama)

Sweet.and_BerggtrUmvc1962) described é. alabamensis and'B. grandis
(= compféssa) from the Pratt Ferry Formation. This formation has
beén placed in the.zonéé of P.'éerrué ;nd P. anserinus by Bergstr¥m
(1971,-p.117).>A The boundary between tﬁose two zones is 0.3 metres
below the top of the Pratt Ferry Férmation and would ﬁlace'mcst of
the Pratt Ferry in the'tlanvirnian And the top 0.3 metres in the
Llandeilian. Although nof'siated in their paper -(Sweet and Bergstrim
1962) the presence of P, ﬁnserinus in their sample.containing

B. alabamensis would place that sample in the top 0.3 metres of the

formation.

Age of the Lower Volginskiy Sub-formation (Siberia)

~ Moskalenko (1973) érecfed Phragmodﬁs flexuosus for cbnodonts
from the Volginskiy and the lower pért of the Kirenskiy sub-formation
of the KrivolutskiylFormation}'- She correlated these ﬂ;ifh iﬁéhéar;y
'-Blackriveran.v Later Méskalénko (1974) found-Pblyplacognathus.swéeti 
Bergstr8m in the higher part of the Krivolutskiy associated with
species of CthograthJO, Card%odella Curtognathus and ‘other conodont
clements. P. sweetz is "an excellent guide for the" Pygodus anserinus

zone (Bergstrdm 1971, p.144). Hence the strata containing



P. flexuosue are slightly older than, or within, the P. anserinus

Zone .,

Age of the San Juan Limestone (Argentina)

'~Aithough originally thought téfﬁé\Llanvirnian by Harrington
andeeanza_(1957), Hunicker and Gallino (1970) andbAcenoloza (1976
pp.482-483), Cuerda ﬁas biaced the San Juan Limestone in the
Arenigian and Llanvirnianl(CUerda>1973) or solely within the

Arenigian (Cuerda 1974). | |

: Frém a thorougﬁ analyéis of the éonodbnts Serpagli (1974}.has
shown that the San_Juan'Limestone ranges in.age frdm the zone of
Prioniodus elegans tq the zoné;of Paroistodus originalis.

The.conddont element of interest (?anderbdus,serpaglii sp. mnov.)
occurs in the top half of the limestone section examined and is found
only with."BeZodéZZa” sp.A in thé upper 50 metres of limestoﬁe'(zone
E) above ﬁhe zone of P. originalis. Thus the age of zone E could be
Late Arenigian or even; in part,'Llanvirﬁian; the latter age being

in better agreement with the macrofossil evidence,

_ Age of the Mandel Formation (North Korea)

Lee'(1975) has found‘Panderodus sérpaglii ép; nov. in the
f'éamples collected from the Mandel Formatioa of Noith Korea. Little
data is given on the age of this formation though it isAsupposed

'.to range from the Llanvirn to the Caradoc. The conodonts de;cribéd»
: by Lee'(1975) do not appear to support defiﬁitely a Caré&ocian age
for ahy parﬁ of the fqrmatioﬁ.. The sample coﬁtaining_P. serpaglii

' contained Cameroceras cf. md%hiéui Grabau. This genus ranges from
the'Middle to ‘the Upper_Ordoviéian (Mopre 1964, K174). Kobayashi

- (1966) suggésted'a Middle Ordovician age for the formation.
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Age of the Setul Limestone (Maiaysia)

Panderodus serpaglii sp. nov. has been reported as

Scolqpodus efr. bassleri from the lowest beds of the Lower Setul T

Limestone in the Langkawi Islands; Malaysia (Igo and Koike 1967,
1968).- A,definife age a;Signméﬁt.was\not attempted though Igo and
Koike (1967, p.4) did state'fhat "Thé 1§Qggt cénodont féunule in
vthe Langkawi Islands is chafécferised by épecies recorded previously
from either the Lower 6r Middle'Ofdoviciap of Europe and North
America." :';Unlocated éephalopods and gastropods from the Lower

Setul Limestone have been assigned a Llandeilian age by Kobayashi (1959).

Summary of’Agebof the Standard Hill Member and correlates

From Table IIT it appears highly likely that fhe lowest ﬁedsvof
the Standard Hill Member fail within the Pygodus serrus Zone and the
uppermost bedsbwithiﬁ the Pygédus anserinus ane,' The ieétriction
of Phrdgmodﬂs.fiexuogus to faunas 5 and 6 .in North América (Sweet,
Ethington and Barnes 1971, Sweet and Bergstrm 1976) suggests that most
of the Standard Hill Member is Chazyan. ‘GiV¢n thc thickness of thé
Standard Hili_Member a Faﬁna S age is highly likely for the base of
the Member and a Fauna 6 age for the upper parts. The extent to which.
elements of Féuna 5.are found ‘in fhe pre—Standard Hill/pre-Cashions
‘Creek clastics énd limestones is ndt'known; ' AS is suggested by its
range in Koréa,'Malaysia and Argentina, Panderodus serpaglii sp. nov.
ranges into pre?Chazyan’strata and has been found in the mainvquarries
at Railton asscociated with probablevpre—Chézyan texa (see ﬁage 105).

An oistodiform element probably belonging to Dfepanoistddus fbrceps
is fbund at thé base of the'limestone in fhe Gordon-Olga Region éséociated
with the same species foﬁnd in tﬁe Sténdard Hill Member at Mole'Creék.i
L]ndatrdm (1971) gives the range of D fbrcepo as Blllengen to Lower

Volkhev. - Howeve1 if Farhaeus' (1066) 1dcnt1f1cat10n is correct thcn
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FIGURE 73

Ranges of stratigraphicaily significant conodonts through the
. Mole Creek Section., Drepanoistodus suberectus and Panderodus gracilis:
- range through the whole section and are not included.
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D. forceps ranges up to the Lasnamagi'(Upper Llanvirn),

" Correlation of post-Standard Hill Member strata.-
The Standard Hill Member at Mole Creek is overlain by the Ugbrook
Nodular Member and contains PZectOdina aculeata and Chirognathus

Lponodactylus which indicate correlation to Fauna 7 of Sweet et al., 1971,

Although searched for, the character1st1c ‘species of Fauna 7 -
'vfhragmodus'inflexus has not been found at Mole Creek or anywhere eise
in Tasmania.j It is unllkely that thls species have been m151de1t1f1ed
as its dlchognathlform element is very distinctive.
A4strong1y endemic and distinctive fauna is associated with

' Panderodus serpagZ£i and Chirognathus)ﬁ5ﬁbi§5t@}ys.tn‘tne Lower Limestone
Member of the Benjamin Limestone,'in'part of the Eveflasting Hills
sequence'and in the basal limestone'south of Zeehan,  This fauna is
»domnnated by haptdognathus careyi and ’raqmbdus‘tasmaniensis and
bcorrelatlon to Fauna 7 of N01th Amerlca is effetted only by means of

I
C. monodactylu@

The incoming of Phragmodus‘undotus is taken to mark'the base of
'Fauna 8 (Sweet et al. 1971, p.175). 'Tnis species occurs with PZectodina
“aculeata. The mutual oceurrence of P. aculeata (including 0. obliqua)
and P. undatus is regarded as the distinctive quality of Fauna 8 _‘ _5
'tSweet et al. 1971). Elements of Fauna 8 cccur wideiy in Tasmania
associated with B, comppessa and P gracilis. Bryantodina? abrupta
is found near the top of Fauna 8 (Sweet, Ethington and Barne: 1971) but
:is'élso known in Fauna 7 assemblages'in North America. |

In most Tasmania sections Pl ectodzra cf. furcata enters just aoove
._Bryantodina? abrupta, In.North.America the entry of P. furcata marks
the'base of Fauna 9. The base of Fauna 10 in North.America ie:
characterlued by the incoming of Amorphogna eupefbus. This ie'

-301ned, a little late1 on, by hapzaoanathus summetrtnus.' Neither of

’ theSe species are found in Tasmania and therefore the local placement of

2 o
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Composite local conodont assemblages and suggested corre1atlons to

. northern

INFORMAL
LOCAL
ASSEMBLAGE:

hemisphere conodont zones,
CONODONTS

Oulodus robustus
Oulodus cf. oregonia

. Plectodina cf. furcata

Phragmodus undatus

-Staufferella f&anta:

" Bryantodina abrupta

Plectodina cf. furcata

" Phragmodus undatus

Phragmodus undatus
Bryantodina abrupta
Plectodina florentinensis
Plectodina cf. furcata

PZectodina aculaata
Bryantodina abrupta
Phragmodus urndatus

Chirognathus imonodactylus]
Panderodus eerpbgli*
Phragmodus tasmaniensis
haptdoanathus ? careyi
Plectodina cculeata
"Tetraprioniodus" sp.
Erismodus gracilis

Phragmodus flexuosus
Belodina alabamensis
Panderodus serpaglii
?Appalachignathus '
Drepanozstodus forceps
BeZodeZZa copenhagenens¢s

?Belodina sp. :
Periodon aculeatus*
-Seolopodus spp.*
Panderodus serpaglii

* not studied

LONG

Belodina compressa
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- FIGURE 74

Diagram showing position, thicknesses and correlation of the major
Gordon Limestone Sub-group sections in Tasmania.  Numbers refer to
conodont faunas of Sweet, Ethington and Barnes 1971,

A: Lower Member in the Vale of Belvoir; B: Middle Member in the Vale
~ of Belvoir; bL: Blenkhorn's Quarry horizon; C: Upper Member in the
Vale of Belvoir; CC: Cashions Creek Limestone Formation; D: Den
Member of the Chudleigh Limestone Formation; DH: Dog's Head Member;
G: Goliath Quarry, Railton; K: Karmberg Limestone Formation; LL:
Lower Limestone Member of the Benjamin Limestone Formation. O: Over-
flow Creek Member; SA: Sassafras Creek Member of the Chudleigh
Limestone; ST: Standard Hill Member of the Chudleigh Limestone .
Formation; UG: Ugbrook Nodular Member of the Chudleigh Limestone
‘Formation; UL: . Upper Limestone Member of the Benjamin Limestone
“Formation. : ’
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fhe-base of Fauna 10 poses difficulties. The base of Fauﬁa 11 is
defined by the last occurrence of Bryantodina? abrupta. In the
Gordon Subgroup B. abruptd is not found hear the top of the Liméstone.
At Mole Creek B. abrupta is not found above 270 metres.from the top
of the limestone and in the Floréntine Vallex it is not found above
180 metres from the top of ﬁhe limestsﬁé; -This disappearance of
- B? abrupta is unlikely to haQeAbeen ecologicélly controlled as,-at
least .in the Florentine Valiey, almost ali environments are found above
its level of disappearénce and many of these environments contain
conodonts,

g In North Amerlca the base of Fauna 11 is defined by Lhe 1ncom1ng
of Belodina sp. A BeZodma wclznata, Panderodus  angularis and Oulodus
oregonia. Only the last of these is found in Tasman1a. In North

. America Belodina compressa dlsappears halfway through Fauna 11I. 1In
Tasmania B. compressa is found at many loca11t1es at the top of the
Limestone associated principally with Phragmodus widatus and Plzctodina
cf. furcata. This gives an upper-agé limit to the Gordon Subgroup of
Upper Edenian'(Burrett in Corbett énd'Banks 1974). Oulodus robustus
is found_in_;hq}?icton River and ﬁrobg@ly}in the highest 1imestonés at_

|
 Bubs Hill,|

0. robustus ranges "from a few feet above the base of the.Upper Ordovician,

TN

. -

Maysvillian stage to the top of the Richmondian stage"sweet and Schdnlaub (19759~

|
F
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FIGURE 75

Suggested corvelation of the various limestone sections
discussed in Chapter III. Symbols as in Figure 6. Letters on left
are local conodont assemblages., Numbers at head of columns refer
to localities on Figure 2. Numbers on columns refer to notes below.
1:- The New River Lagoon calcareous shales could range between
Faunas 8 and 10, 2:- This sectica smight belong in Fauna 5. 3:-
Stratigraphic relation of sections F to C not definitely known., 4:-
Base not seen, top pocrly defined. 5:- May range between Faunas
8 and 10. 6:- Base of Bubs Hill section not seen., 7:- Age of
Queenstown section unknown, tentative range based on macrofossils.
8:- Base of section sampled at Grieve's Siding, top of section sampled
near tc the Smelter'sQuarry., 9:- Base of Vale of Belvoir limestone
section not exposed. Underlying clastics are mainly fine grained
conglomerates. 10:- Top of Vale of Belvoir section not present., Age
- of calcareous mudstones not known, 1l:- Top of Loongara section not
erosional - no overlying ciastics, 12:- Top .of Lorinna section
erosional, 13:- Top of Claude Creek section erosional. 14:- Base of
Gunns Plains secticn not exposed., 15:-~ Top of Railton section
erosional, 16:- Top of Paloona, Eugenana and Melrose sections
erosional - no overlying clastics,
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" CHAPTER VI
PALAEOECOLOGY OF THE GORDON SUBGROUP

Brief Outline of Environments within the Gordon Sﬁbgroup Carbonates.

S~

From the stratigraphic data of chapter'V it is clear that the
' oidest iimésﬁones occur in the eéstefn patt'of the outcrop area and
are Late Canadian. - Chazyan 1im§stones are Qidespread and at Zeehan
and in the Véle~of Belvoir the oldest limestones are Blackriveran
iﬁ'age. These Blaékrivefan limestones overlie intertidal siliéiclastics
that iﬂ tufn-overlie probable terrestrial cbnglomerafes. This suggeSts
that terrestrial conglomefates were beiﬁg depbsited in the‘weét at |
the same time as infertidal and sﬁbtidal 1imestones Qere being deposited
_toWards-the east.‘ This also suggests that é westwardé fransgression
| took place from the Canadian onwards up fo, and perhaps above, the
Blackrivéran (Fig.77 ). -.However the exact extent of land and sea
- during each segment of the Ordovician has not yet been worked out in
.detailvand more information is clearly required from several critical .
areas'béfore reliable palaeogeographic ﬁapé may be drawn. -

If there has been no reiativé movemént of Tasmania andVVicforia'
‘fhén Tasmania has to be interpreted as a Shalloﬁ'water embayment along
tectonic'strike from fhe deep wétef lutites of Victoria. With land to
‘the west, probably to the north and possibly to the south the size and
setting of western Tasmania is.coﬁparaﬁle té Shérk Bay in Western |
Australia (Logan et al., 1970,'1974)_(Fig76 '). However, in general,
lithofacies'seqﬁenceé are closef to those around tﬁe Pérsian Gulf-
rather thén‘iﬁ Shark Bay (C.P. Rao pers. comm.).

Considerab1¢ advénées-haVé Beeﬁ made in tﬁe last few years.ih

interpreting the environment of formation.of ancient carbonate sequences:
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FIGURE 76

Diagram showing probable maximum area of Tasmania covered by ‘
warm shallow seas during the Upper Ordovician compared to modern-day
Shark Bay, Western Australia. Dashed line is 120 fathom submarine

contour. Dashed-dot line is eastern limit of Ordevician carbonate
deposition in Tasmania.
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FIGURE 77

Diagram showing the probable diachronous nature of the base of
the Gordon Subgroup in northwestern Tasmania. Section is from.east-
north-east (on the right) to west-south-west.
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by éomparing them Qith modern limeSténé complexes. Critefia for
recognizing intertidal and supratidal carbonates have becomne
particularly widely utilized: Environments within the Gordon
Subgroup have been reconstructed by using the lithic‘features
dis;ussed by the authors in Ginsburg (1975) and by such authors as -
Bathurst (1971), Bhatt (1976), Braun_ahd'Friedman (1969), Eriksson

.and Truswell (1974), Friédman et aZ., (1973), Frost (1974), Gebelein
(1969); Houlik (1973), Logan et qZ.' (1970), Logan et al. (1974),
Mukherefji and Young (1973),'Pﬁrser'(1973),.Schenk (1967)., Shinn
et al. (1969), Wa_llef (1972) -and Warme et al. (1976). Important
unpublisﬁed Studies on'the‘Ordovician carbonates ¢f Tasmania havé :
also been used_(Weidon 1974, WﬁYté 1974 and Basnayake 1975) but‘only
one paper has yet'been published (Rao.and Naqvi 1977).. Many data

lhéié?beeﬁ accumulated by Dr. C. Prasada Rao and'several of the environ-
mental iﬁterpretations have been inspifed by discussions with Rao: and
his students B. Weiddn, R. Whyte, Kwajah Ali, S. Bésnayake, A. Scanlon,
and B. Pierson.

Criteria for recognizing particular environments are summarised in
Table V and examplés are illustrated in Figures 7, 10 § i6. As-is quite.
common in geological_studies no one litﬁic featuré may unequivocally |
place a rock assemblagé in a particular environment. HoWever,usihg the
whole suite of characters in continuous carbenate sequencés a model may
be constructed that accounts satisfactorily'for’tbe majority of the data.
Frequently several lines of evidenée cOﬁvergé on ‘one probable answer
théugh individually each piece of evidence is inconclusive. ngerélly
groSs field characteristics have been used in eﬁvironmental\interpretations.
Véry detailed micropetrographic and-geochemical.studies on the Gordon
Subgroup carbonétes are in breparation by C.P. Rao and his students.

todels for the depositionﬂof 5evér£1 méﬁbeys'recogﬁiSGé.atiMole{

Creek arc summarised in Figure 79. Descriptions of the rock types
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TABLE V

A summary of the major lithic and faunal criteria used to
discriminate broad environments within the Gordon Subgroup

carbonates. Compiled from many authors.
SUBTIDAL INTERTIDAL SUPRATIDAL
LOW HIGH
flat pebble
conglomerates
stromatolites stromatolites stromatolites
rare present-common common
algal mats algal mats algal mats algal mats
rarely rare common common
- - birds eye dismicrites
limestone present
(dismicrites) .,
oncolites oncolites
present abundant
calcarenites in tidal channels
mud cracks mud cracks
a4 ’ common
dolomite dolomite dolomite dolomite
rare-present present common very common
scolecodonts scolecodonts scolecodonts
rare § large abundant abundant
vertical worm
burrows
horizontal worm burrows
_ common
high low diversity very low very little
diversity fauna diversity of any fauna
gastropods gastropods gastropods
present abundant present to abundant ~
high spired low spired
gastropods gastropods
sponge spicules sponge spicules
common rare
holothurian
sclerites - - -
common
trilobites trilobites _ _
common rare
articulate articulate -
brachiopods brachiopods
common rare
chitinozoa chitinozoa
abundant present-rare
Tetradium ——
corals' corals
abundant other than Tetradium
cephalopods cephalopods
often abundant present
pelecypods pelecypods pelecypods
common often common rare
bryozoa hryozoa
common present
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are given in Chapter II. Lateral ranges of some of the principal
organic components are also indicated on the diagrams.

These diagrams are not meant to be definitive but indicate the
major environments of deposition of certain members within the Gordon
Subgroup at Mole Creek. The environments of formation of the members
at Mole Creek are-probébly applicable to much of the carbonate

sequence within the Gordon Subgroup elsewhere in Tasmania.

Palaeoecology

Most samples from the Gordon Subgroup carbonates contain a low
diversity fauna. Certain notable localities yield high diversities
but these are mainly near the top of the sequence (e.g. the Den Member
at Mole Creek and the coralline horizons along the Picton River).
Conodonts are generally rare and of low diversity. If the general
palacogeographic picture of the Tasmanian Ordovician as a small
embayment into the Gondwanaland continental margin is correct then the
paucity of stenohaline faunal elements is to be expected. By comparison
with modern Shark Bay salinities,'hypersalinity would be expected even
in subtidal environments. Extremely high values would be expected
in intertidal regimes.

The low conodont yields of this study are also probably caused by
a high rate of sedimentation. Lindstrém (1963) calculated that the
rate of sedimentation in 61and,'Sweden was 1 mm per 1000 years and
Jaanusson (1973) calculated an average rate of 4-5 mm per 1000 years for
the 6sterg6t1and sequence. Using the data of Sweet and Bergstrtm (1966)
for the Lexington Limestone an average rate of 8 mm per 1000 years may
be calculated. The estimated value of 32 mm/1000 years for the Mole’
Creek sequence is therefore high compared with certain conodont bearing
platform carbonates of North America and Sweden. Thus the paucity of

conodonts in Tasmanian limestones of this study could be completely
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FIGURE 178

Stratigraphic column through the eastern section at Mole
Creck showing postulated variation in sea level based on general
sedimentological and macrofaunal evidence compared to abundance
of conodont elements per kilogram of limestone. Dashed line
indicates extrapolated curve from western section.  Three
fragmentary conodont elements are taken to represent one whole
conodont element. £ = subtidal; INT = Intertidal; L = Low
Intertidal; H = High Intertidal; SUP = Supratidal.
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» explained by high.rates of sedjmeﬁtafion. The general low divérsity
may be éxplained'by high salinities or by other feafures,of'l
envirbnmeﬁtal instability; |

From Mole Creek it.is egtimated that of the 1.3 km of limestone
only twenty percent was laid down in subtidal conditions (see p.51.).
Detailed studies by Weldon'(1974) in the F}oréntine}Valley have shown

»tﬁat of the'LdQer Limestone Member 55% was subtidal and.6%'supratidal

~and of fhe Upper Liméstohe Membér>20% was subtidal and 3% suprétidai.
Such highvproportions of intertidal'coﬁditions in the fwo well stuéied
sectiéns also provide a good explanation.for the general low conodont
diversity. - |

When conodont abundances are plotted‘against changes in water
depth,'dérived_from sedimentological ‘and macrcfossil évidénce,'therei
appears to be a poéifive correlation (Fig. 78).. Thié may, in paft,~
be'dﬁe to differences in rates of_sediménfatioﬂ with.lower'rate$ 
haviﬁg been operative in»subtidal regimes, though a primaryfcontrol

vwould mosf likely be ecological. Moskalenko (1976) has found a
similér relationship along the.Podkamennaya Tunguska of fhe West
Siberianvplafform and Bergstrdm and Carnes (1976) have shown greatest
conodont abundances in deeper subtidal environménts.

‘Several attempts have been made to relate Ordovician cqnodont

S 'Seddon and Sweet 1971,
- faunas to particular environments (e.g. Kohut and Sweet 1968,,Barnes,

Rexroad and Miller 1973, Barnes and FShraeus 1975, FShraeus and Barnes

’19?55_Bergstf6m and Carne5'1976, Moskalenko 1976,_Le FéVre, Barnes and
Tixier 1§76);. Barnes et al., 1973 rélated conodont distriﬁution to-
'bfoad'téctonic rggimes. ‘Thus certain.Whiterock/Chazy conodonts were

' _?laced into (a) shélf (b) miogeosynclihe-CC) continental margin and'

(d)_eugeosyncline. Such a,scheme.is a priort unlikély to yield‘uséfulv-

results because this is not aﬁ ecblégiéal classification of eﬁviron-

ments; it is tectonic. . Tectonic regime may have'littleiapprétiable;



FIGURE 79

Ehvironments of lithic members at Mole Creek.

A:- One model for environmental dlstrlbutlon of members in the

lowest parts of the section based on the assumpticn of contempor-
aneity of the Ugbrook and Standard Hill Members.

1 = Oncclitic Standard Hill Member formed in an intertidal
environment. ‘

2 = Ugbrook Nodular Menber formed - in lagoon behind bar.

3 = Offshore bar formed of siliciclastics exposed at the
Grunter Hill south of Standard Hill.

4 = Dolomicrites of the Sassafras Creek Member.

5 = Calcarenite at base of Sassafras Creek Member formed
at wave base.

6 = Tidal flat deposits found in small quarry to south of

~Standard Hill with flat pebble conglomerates, stroma-

tolites and dlsmlcrltes

B, C:- Alterrat1ve environmental modas 1 for the lower members at
Mole Creek. '

1 = Siliciclastics of the Moina Sandstone grading formed on
tidal flats crossed by tidal channels.

2 = Marls and siltstones at boundary between Standard Hill

. Member and Moina Sandstone.

3 = Oncolites of Standard Hill Member formed in an 1nt rtidal
‘environment with channel calcarenites supporting a
strophomenid fauna (4).

5 = Subtidal micrites.

6 = Offshore bar of siliciclastics with lagoon behind W1th
Ugbrook Nodular Member, (7).

D:- 1 = Silt stones and sandstones of the Mole Creek Member fovmlng
in a subtidal environment.
- 2 = Subtidal micrites of the Dog's Head Member.
3 .= Calcarenites formed in the Mole Creek Member at wave base.
4 = Intertidal dolomicrites of the lower part of the Overflow
Creek Member. :

"E:- Environments within the Overflow Creek and Den Members at
Mole Creek. :

1

2
3
4

Den Member with coral patches formed in a subtidal .
environment.

Stromatolites formed in low intertidal environment.
Channel calcarenites.

Sabkha dolomicrites of the Overflow Creek Membe1
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effect on the Zocai eco;ééical controls operating on a ZocaZvconodbnt-
fauna. A broad classification of tect§ﬁic units will tell us little
about local salinity, temperétuye, water depth, environuental stability,
botfom sediment, faunal associates,ffood supply etc. This.is

T~

especially clear in Tasmania where the sediments are typicai of "shelf"
éonditions, where the water depth‘was engemely shallow forbmost of
“the Ordovician and yet becausé of the tﬁick sedimentary pile and the
general tectonic. situation, the label ”mioge&synclineﬂ would have to
be applied. It is intéresting that Barnes et al. 1973 (p.175) refer
to the Tasman Shelf when referring to Tasmania. They also mention the
éonodont-faunas of "limestone platforms" from within;the Tasmén'
Geosyncline'listéd by Packham t1967)'and others illustrated by Philip
(1966). The writer has found fibrous conodonts in New.South Wéles
1imesfones (i.e. foims characterist%c >f the littoral shelf according
to Barnes et aZ;, 1973 fig. 14) but were clearly~depo§ited around
voléanic island éfcé and hence, on the Kay schéme, were eugeosynclinal;
Bergstrém and Carnés (1976) have also pointed out that many genera
supposedly characteristic of eugeosynciiﬁal terrains are, in fédf,'
‘abuudént in the very shallow water shelf carbonates of Sweden.
Bergstrdm and Carnes (1976) found that conodonts were agﬂnaant in
certain shallow water Swedish carbonates that contain many stromatolites
and that have beeﬁ interpreted as mainly intertidal by Larsson (1973).
However stromatolites by themselves are not good indites of iﬁtertidal
conditions and subtidal stromatolites are now well known (Gebelein
1969, Frost 1974). Lafsson (1973) does not figure ér fﬁlly describe
other typically intertidal sedimentaryifeatures from the sectiocn.
However as.Berggter and Carnes (1973) remark therg cén be little
-doubf that the Luﬁné seQucnée'waéilaid down in very shallow-watef. Thus

such genera as Periodon and Ecplacognathus are unlikely to be controlled,
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LITTORAL
- . BELODINA PHRAGMODUS
CIHC INNATIAN OULODUS
PLECTOD INA
TRENTON AN : BELOD i NA
- ' CHIROGNATHUS | BRYANTODINA PHRAGMODUS
3 CER1SMODUS PLECTODINA
" BLACKRIVERAN ’
CHAZYAN genera not BELODELLA
found in PHRAGMODUS
Tasmania

WHITEROCK AN

TABLE VI

A

increasing PANDERODUS

DREPANOISTOIDUS ——>

} Pelagics

Slightly amended Table showing Barnes! and Fohraeus' (1975)
postulated segregation of conodonts into communities, Tasmanian

genera only are included.

£fig.1).

Adapted from Barnes and Fihraeus (1975,



TABLE VII .

Probable environmental distribution of conodonts

recognised in this study.

) (72 .
£ 2|2 = o T o
s o 35 = a = : < =& ‘ - n
Z. & = = o — = (=] P i o
< =3 o o — -~ — < . — = : —
= ) ] - < o T ) — = ;__3 E
= @ = — [=4 e @ o - : o 5 ' &
s = =z = w s < . =2 '
= L b= = = = ) = . (72} 2 | = =
2 o = = = = = S . H <
= v = o - g S S .z = { &
LR < e = - 3 = = < . = o ! 2z
% 8 S n S o = : x -t H 8 5
< = : | s
<C H \
: A AN
- P. furcata- 1 ——— P, furcata !
F 11 i - |- P. robusta!
N . - i a
! 0. oregonia ]
- = B. compressa i
i ; .
—_— - — P. undatus
— : P. furcata
! ;
. . i
E 10 —— Erismodus sp. i
8. abrupta
—_ — — |—— B. compressa
—_ — -+ P, florentinensis
—_ — P. undatus
f , .
D 9 i t—. B. abrupta 2 3
] ' - v
—— P. aculeata ] v
. . [}
o o)
_ e}/ B. compressa 3.
. H o.
i —— P. aculeata o
———1— Erismodus sp. :
C 8 }—— B. abrupta
i
— P. undatus
-}—— B. compressa
- e
—1 E. gracilis ——— B. compressa ——~
C. monodactyla "+ — P. aculeata —
B 7 P. serpaglii
e -{~ —— R. careyi
-1 - T+ P. tasmaniensis { .
; }— Tetraprioniodus sp. -
T T
- — B. alabamensis
. 1
- = P. flexuosus -
A 5/6 - B. compressa wv '
’ P. serpaglii : :
- - B. copenhagensis ; D. forceps i 3
— Scolopodus' spp. ;
4- ? ? — Belodina sp. '
H : g :
—P. serpaglii ‘
! - P, aculeatus-—é
' i
H i
N

254



255

in théir gross distribution, By such factors asvéalinity 6r watér
depth buf by temperature (Bergstrdm 1971, 1973). .:These "European"
genera are not found in.Tasmania_which presumabiy,was covered by’
sea water of elevated, "Mid-Continent" temperatures.

‘Barnes and F3hraeus (1975) produced a table indicating the
.1atera1'segregation of the main conodont -communities in the Mid-

- continent Province. This Table is amended to include only the:
known Tasmanian forms in Table Vi.

Using the environmental indicators discussed earlief (pgs.240-242)
the Tasmanian'conoéont-sEecies may -be placed in the environments
indicaféd; Generally there is égreement between the environmentai
: preferéﬁces shown ianéble VI (from Barnes and F@hraeus 1975) and
Table VII, |

Puﬁderbdus gracilis and Drepanoistodus suberectus occur in most
environments and the former species may.be'found-in high intertidal
limestones in very sﬁallvnumbers. Following Barnes and F8hraeus
(1975) these specieé are tékén to be pelégic.forms.

Very few species are found in Supratidal-and high intertidal
environments. The main microfaunal constituents are fibrous
conodonfs, P. serpaglii and R? careyi. Rare specimens of é.serpagléi
are found in tidal flat deposits in the Chazyan. P. serpaglii is
also found in subtidal environments and a pelagic habitat is suggested.

Very robust specimens qf R? careyi are occasionally foun&‘in high
intertidal limestones in thebLower Limestone Member in the Florentine
Vailéy_and'in the Everlasting Hills.i They are associated with
C. 'monodactylus. and E. gracilis. | |

Kohut and Sweet (1968) bave.poshulated a tidal flat environmental
,preference by A. symmetrica symmetrzca and R. rowlandéno in the
C1nc1nn?t1an suggestlng ‘that F%tpzdoqnathus was one of the few conodon

genera that Dreterred to live in such unstable and harsh environments.
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iLe Févre et al., 1976 have also noted thétiﬁhipidbgnathﬁs appears
to be euryhaline. -

During the time span of;faunas 8'throu§h to 10 rare, often
coiroded, fibrous conocdonts ére the only elements found in high inter-
tidal conditions. | |

Forms swich as Bféopephagéégé;iéénd ?Apédlachignathus are rare
and are found in tidal channels within intertidal éequencés (as at-
Mole Crgek)'or in subtidal limestones. In all cases they are.
diminutive and éomprise a small proportion of the conodont fauna.
This suggests that these species favoured deeper water and only
rarely ihhabifed inshore environments.'v

Highe? in the sequence ‘forms such as BL abrupta and P;-undatus
~are relafively.common in éuﬁtidal environments and become rare inshore.
Plectodina florentinernsis hasbonly been found in subtidal rock tyfes.
The highest faﬁnas contain P. cf. furcata and B. qupressa in shallow
water wifh 0. cf; oregonia, 0. robustus and S. falcata occurring in
relatively.deep subtidal envirqﬁménts, Mﬁlaculum ethinclarki.is
abundant in certain subtidal limestones especially those near to the
top of the limestone seQuences ih the Flérentine Valley, Lune River
(Ida Bay) and Bubs Hill. M. ethinclarki is only rarely found in
_intertidal lihestones. ' |

The ecologic controls recognised here and in the various recent
papers on:cénodont'palaeoecology_cifed above do hot appear to affect

the biostratigraphic scheme outlined earlier. -

' Bicgeographic Connections of the Tasmanian Ordovician Concdont Fauna

The Chazyan—Cincinnatian conodonts of Tasmania belong mainly to
© well known North American species. Most of these are typical of the
‘Mid-continent faunal province.  The Mid-continent_affinities of certain.

Australian faunas has been commented on before by several authors.



The only published,illustrations of post-Whiterock Australian
concdonts are those of Philip (1966). -Packham (1967) listed
,_seyeral conodonts from limestone.outcrops near Parkeé in New Sbuﬁh
Wales.  These publications have led éeveral authors, Bergstrém
(1971, 1973), Barnes et al., (1972), Sweet and Bergstrdm '(1974),
Barnes and Fahraeus (1975) and Lindstr6m1(1976), to place Australia
in the Midcontinent province (ox Phragmodas fauna of Lindstrém 1976).
Bergstrom (1971, 1973)>has recognised an Auétralian-fauna based on
samﬁles from Centfal Australia and also, according to Sweet and

- Bergstrom (1974, p;196), from Tasmania. This fauna has since been
recofded.and figured from the Appalachians by Rarihg 1972 wﬁo has

(p- 92) 1istedvthe characters of the Australian fauna as '"long slender
deﬁticles and generally the presenée of-two to three.rafher 1ong._ |
processes.'" -The new species Rhipidognathus? éafeyi probaBly bélongs
in the Australian fauna. .No other representatives of this fauna
have been found in Tasmania and it is' not clear whether R? careyi is
merely a homoéomorph of North American Rhipidbgndthus and adapted to
a similar tidal flat enﬁironment or whether it is a member of a large
collection of endemic Australian species of generic or supra-generic:
status. It would seem unlikely that all of the "Australian" fauna

belong in Rhipidanathus? careyi.

Whiterockian fauna

‘Whiterockiaﬁ faunal elements have not been studied in detail in
this thesis and Qili be examinedvby Dr. D.J. Kenﬁedy. ~ They inélude
the well known widely distributed species Périodbn'aculeatusAas,well
as several speciés of'"ScoZoéodus". Panderodus serpaglii sp. ﬁov.
iis first found associated Qith Whiterock elements. Tﬁis species is -
| found elsewhere in Argentina (Sefpagli 1674), Malaysia,(igo and Koike

1947) and in North Korea -(Lee 1975). Interestingly all of these
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localities have been included within a Greater Gondwanaland by several

authors.

Chazyan fauna
| P, serpaglii is a common element associated with Appdlachignathus?.
This latfervgenus is ﬁidéspread in NOrtn‘Amefica but‘may also be
_found invSouth'Korea (Chun-in ReedmanvandiSang Ho Um 1976) or more
~ probably in North Korea (as~?BeZodus sp. Lee 1975). BedeeZZa

o e

;copenhagenenszs is w1dospread in North Amerlca Aconttodus cf, wevadensos

y is found in Ne Nevada and Belodina aZabamenbzs is known in. Nevada and
‘Alabama. Drepanoustodus T"oz’&e‘pe, is w1despread belng known from North .
Amerioa and Europe. BeZodzna compre ssa 1s well known in North

vAmerlcan and Siberia and has prevzouqu been figured by Ph111p (1966)

from Australla,(though from~much younger strata).

Blackriveran fauna

Faunas correlateo withAFauna ? contain three new specios,only one .
of which (P. serpaglii) has been previously illustrated. The "endemic"
species ‘are Phragmodus uasmanzenszs and the ”Aust;allan" faunal
element hap@dognatnus9 careyz. The well known North Amer*can species
PZectodzna acubea*a, C%zrognafnusfhonodggzgiusand Erismodus gﬁa@ﬂlbs

-are assoolates.

'Trentonian and Cincinnatian faunas’

The well known North American species Bruan+odzna? abrupta and
Phragmodus undatus are common in local assemblage C and these are 301ned
by the endemic Plectodina florentinensis in assemblage'D. Py cf. Furecata
is oommon in local aséemblago D and is familiar in North Americanif
founas as are O. robustus, 0. oregonio and:S. falecata from locai

~ assemblage F.



In general the Chazyan faunas have strongest affinities to
North American forms with connections to Siberia, Malaysia, Korea,
and Argentina. Blackriveran faunas contain endemic elements
associated with well known North American forms. All Trentonian
and Cincinnatian species are North American Midcontinent elements

except for the endemic P. florentinensis.
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CHAPTER VII
CONODONT METAMORPHISM

Introduction

It has been known for several years that the colour and
preservation of palynomorphs are a function of thermal alteration
(Correia 1969, Staplin 1969) and that a regional study may be of
considerable economic importance (Cramer et al.’: 1974, Cramer and
Diez 1975) but it is only recently that Epstein et aZ.  (1977) have
shown that conodont colour is similarly temperature dependent.

Epstein, Epstein and Harris (1977) have studied a large number
of conodont samples from the Appalachians and have related the
observed geographic pattern of colour variation to careful laboratory
experiments. They correlate the colour changes with amount of fixed
carbon in the conodont and in the surrounding sediments.  The
conodonts darken with increasing temperature because of the carboni-
zation of the organic material in the interlamellar spaces, though they
tend to clear at temperatures above 400°C.

The conodont colour chart of Epstein et al.. (1977) is divided
into five divisions. Colour Alteration Index (C.A.I.) one indicates
temperatures of less than ninety degrees centigrade, C.A.I. two:.

sikty to one hundred and forty degrees, C.A.I. three: one hundred and

ten degreés to two hundred degrees, C.A.I. four: one hundred and ninety

degrees to three hundred degrees and the darkest C.A.I. five: more than
three hundred degrees. Epstein et al. (1977, p.19) showed that
pressure does not affect the conodont C.A.I. though fhey did find that

water in combination with confining pressure and heat considerably

retards carbonization. Therefore the conodont C.A.I. should in some,
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or in‘all éases, be regarded as a minimum. Epstein et aZ; (1977,

P.23) argue ‘that tectonism does not affect C.A.I. Qalues because of

the éxperimentalvresultg that showed that pressure aoes not alter

- C.A.I. values and from observations oﬁ a large number of conodont

| samplés from the Appaléchians that bear little felationship to

tectonic belts. They alsc show that time is of little importance

for C.A.I. values iﬁ durations in excess of 50 ﬁillion yéars.
Slightly metamorphosed conoddnté (displaying a C.A.I. of 2)

are found.to the south of Zeehan near Grieve's Siding (see p.103) in a.

strongly cleaved- limestone. However at the Shelter's Quérry, Zeehan

the conodbnts are darker (C.A.I. = 5) but the limestones are not so

strongly'cleaved.  “This suggests that cleavage fdrmation and hence

tectonic stress are not the most importaﬂt factors in conodont

" metamorphism.

Resuits

Diffiéulties of comparing conodont colour between a‘large :
number of samples has probably resulted in some imprecision in
C.A.I. values though the error is unlikely to have been significantly
lérge. Within-sample variation is low énd probably does not exceed
five percent. As theré is some C.A.I. yariation between growth'
- stages only medium-size conodonts have been measured and as there
is a>possibiiify cf C.A.I. variatiqn between genera only elements of
Panderodus, thagmédus, BeZoaiﬁa, and Plectodina have been studied.
. The average C.A.I. values for each conodént sample from the base
of fhe Gordon'Subgrbup are plotted in figure 80 and thése from the
"top ofvthe limestone- are plotted- in.figure 81; The latter figure
alsofinéludesVC.A.I. values from three samples of Devonian limestone.
To obtain objective contouring of the_data'the réw'figures were
.given_as pdints on-an‘othefwise blaﬁkvsheet of péper to a group of ten
people, nine of ‘whom dériyéd virtually identical contour patterns'tovthosé '

shown in figures 20.31.
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FIGURE 80

Contoured C.A.I. values for samples from the base of Gordon
Subgroup localities. Crosses indicate margins of Precambrian
blocks. A = Forth Block, B = Badger Head Block, C = Cradle
Mountain Block, D = Prince of Wales Range Block (from E. Williams
1976) . - -

The C.A.I. value of 5.5 is plotted separately as many conodonts
are strongly deformed and clearly well into the C.A.I. rank of 5.
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FIGURE 81

C.A.1. values for conbdont samples frou the top of the Gordon .
Subgroup. Three samples from Devonian Limestones are also plotted
(as crossed dots). -



+Devonian
- samples




Interpretation

The raw data show an interesting pattérn, the most obvious
feature of which is the arcuate trend around the Precambrian blocks
of central Tasmania. This parallels the major structural trends in
the lower Palaeozoié synclinoria that fringe the Precambrian blocks
(E. Williams 1976a).  The Cambrian volcanics follow. this trend the
arcuate nature of which has tempted some workers to interpret the
volcanics and associated sediments as an island arc. The position
of the arc-generating subduction zone remains enigmatic (Corbett,

Banks and Jago 1972, Solomon and Griffiths 1974) and many Tasmanian

geologists believe that subduction is not necessary to explain the "~

volcanic arc: These geologists prefer a rift valley model based
on that of Campana and King (1963) (see E. Williams(1976a) for a
review). Most, if not all, workers would agree that the Cambrian-

geofhermal gradient was considerably raised along and adjacent to

the zone which contains the darkest Ordovician and Devonian conodonts.

Although conduction of heat in the Earth's crust is slow there is
unlikely to be a causal relationship between the C.A.I. of Ordovician
and Devonian conodonts and Cambrian heat flow.: However the Cambrian
crustal dilation presumably left a trough of thinned crust flanking
the Precambrian blocks. If it is also assumed that this trough was
not floored by Precambrian crust then highest heat flow would be
expected along this trough in post-Cambrian times.

The zone of darkest conodont colour also coincides with a belt
of maximum deformation in the Gordon Subgroup localities. The
limestone at Flowery Gully, Eugenana, Loongana and in the Olga
Synclinorium are strongly cleaved and folded Qhereas those in the
Florentine Valley and at Lune River (Ida Bay) are less strongly

folded and éleayage is generally poorly developed.
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'.The plot of C.A.I.'valpes therefore shows a»pésitive:geographic
corrélation with a troughxﬁasinward“from a Cambrian volcanic arc
(and»associated'hydrothermal.déposits), Qitﬁ.fhe”fola trends Super-‘
»imposed cn the Paiaeozqic sediments and volcanics, and with degreé
of'deformation'of these strata.
| There appears to be ﬁo correlation\betweeﬁ_C.A.I. values and
theidistribution of Tertiary basalts, Jurassic dolerite and Devonian
.granites? all of which‘are possible heat sources.

Carey (i976) postulated a higher than average heat flow regime
_ dufing the Jurassic,mainly in order to account for the enormous
- volumes of dolerite'intruded at that time. | Howéver, in Tasmania,
the doIerite is generally distributed in the éentral and eastern'
parts §f the.state and away from the high C.A.T. value$ sthn in
figureé 86 and 81 (see Spry and Banks 1962,‘fig. 43). Doleri#e is
cléseiy aésociated with.limestones-at Vanishing Falls and Lune River
»(Ida Béy)vthough the conodonts show the lowest C.A.I. values in the
state. A high heat flow during the Jurassic would be expected to have
reset fhe K-Ar dates_of the Tabberabberan gfaniteS'but this does not '
appéarlto have happenéd, thoﬁgh the heat may have been confined to
the dolerite masses.
The distribution of Tertiary basalts also appears to beaf no
_felationship.to the contoﬁréd_C.A.;. vélueé of Figurés 80 and 81.
_ Tﬁe.basaitltends.to.be concentrated in the.central, easferﬁ and north-
'westérﬁ.parts of thé state (see Fig, 46 in Spry and Banks 1962) -and
seems to be related to the deveiopment of'the Bass Strait aulacogeni
- (Burke aﬁd Dewef 1973j rather than to,ény Palaeoioic strUcfure.
ff.Epstein eﬁ'al. (1977) are correct ih thei}.;tatgmenpjthat_'
~ "depth of buriél and the attehdant.inérease in temperature is the
" dominant factor' in éitering conodont colour then we would expect -

that the arcuate trend observed'in Figures 80 and 81 coincides with
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the greatest thickneé; of Ordovician and post—Ordovician rocks.
This is clearly not the cese ethugenana and Flowery Guiiy where
the Ordouician limeétone sequences are very thin (see'Eig.74),end
the Devonian and later rocks are also relatively thin.

t Eugenana cave deposits of carbonaceous siltstone (The
Eugenana Beds) have yrelded an Upper'Middle Devonian'spore'assemblage
(BalmeA196O) The Gordon Subgroup at Eugenena had been subjected
to three phases of deformatlon upllfted and eroded prior to the
dep051t10n of the cave deposits -(Burns 1965). Exactly how much of o
the_limestone was eroded cannot be known with certainty; however the
thickness,of post—Ordovician rocks 1is uniikely_to have exceeded one
kilometre. |

‘Figure 82 ehows a selection of modern geothermal gradients
(observed and calculated) from uaricus.tectonic regimes. Geothermal
: gradients for the Gordon Subgroup iocalities are calculated aseuming_.
the most 1ikeiy overburdenvthickness and fifty‘percent,post—neating, .
ishortening'of the original limestone column.-' Such shortening may be
excessive. Shortening'by diagenetic stylolitization would have been
completed before the heatflow regime considered here would have been
operative (see Appendix C for a discussion of shortening in limestone
columns). |

It is clear that for the Eugenana/Me‘rose/Paloona area to have
had a normal (and modern) geothermal gradient (Fig. 82)‘(and assuming
a post- Devonlan overburden thlckness of one kllometre) then the present .
(eroded) Ordovician sequence would'have to have had about.flve kilometres of
Ordovician to Devonian strata removed by pre»Upper.MrddlebDevonian erosion.
This appears unllkely Therefore the most reasoneble conclusion is that'
hlgh heat flows developed in the Eugenana area in post ~Middle Ordov1c1an '
.t1mes | |

' S1m11ar arguments may be used for the Gordon Subgroup at Flowery Gully.
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. ‘FIGURE 82

A selection of modern and ancient geothermal gradients.
Modern gradients in upper case, inferred ancient geothermal
gradients in lower case. Gradients from PRECAMBRIAN SHIELD,
MOLDANUBICUM, KRUSNY HORY MNTS., DANUBE BASIN § PANNONIA from
Cermak (1975). Data from the OLGA (western Tasmanian drill
core) and Glenorchy (southern. Tasmanian drillcore) from Wronski
(1971) . = Data from NGAWHA. (geothermal sprlngs area in New
Zealand from A. Davey pers. comm.). '

Ancient geothermal gradients plotted assumlng probably

excessive Siluro-Devonian overburdens. Permian overburdens
plotted separately for Mole Creek (M.C.) and the Florentine °
Valley (F.V.). Gradients calculated by assuming 50% shortenlng

of stratigraphic column aftex maximum heat flow.

, Only by assuming 3 km. of overburden and 50% shortening may
the Florentine Valley sequence be brought close to modern geo-
thermal gradlean
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On the basis of rather weak field evidence Noakes et al., (in Hughes
1957) postulated folding and erosion of the limestone prior to deposition
of possibly Upper Ordovician argillites. The highest limestones at
Flowery Gully have yielded a Whiterock conodont fauna. A considerable
stratigraphic gap is therefore indicated between the limestone and the
siltstones if the identification of Upper Ordovician graptolites in the
siltstones is correct (Banks and Burrett in.press). “The possibility
of an intra-Ordovician deformational event at Flowery Gully cannot be
ruled out but on regional considerations appears ﬁﬁiikely. The total
thickness of sedimentary and igneous rocks overlying the limestone at
Flowery Gully is very unlikely to have exceeded three kilometres whereas
at least six kilometres would be needed for a normal continental thermal
gradient to have existed at Flowery Gully.
High heat flows are also indicated in the west coast region
though much of the gradient may be due to burial by the thick sequence
of Siluro-Devonian Eldon Group sediments (Banks 1963). Permian sediments
may have provided further overburden but a high post-bfdoviciaﬂfﬁéét flow
still needs to be postulated for the west coast.
The heat flow that.pf6dﬁ§éd éﬁé e*cegs‘cdﬂédont C.A.I. values

at Eugenana, Flowery Gully and elsewhere is thogght to be Devonian
and most likely Middle Devonian because
(i) Lower Devonian conodonts which are unlikely po,have'been

buried to any appreciable depth are metamorphosed.
(ii) A C.A.I. gradient exists between conodonts from the base of

the limestone, at sevéral lécalities, and the top of the

limestone. If the heat flow was post-tectonic then the C.A.I. -

of conodonts from the top and bottom of gently dipping limestone

sequences should be vefy similar.
(iii) The K-Ar ages of Upper Devonian granites have not been re-set

by subsequent heat induced leaking of argon. However the K-Ar
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ages of Upper Cambrian granites have been re-set to
Ordovician‘agesJ(McDougall and Leggo 1965) presumably by
>Devonian heating.

If the distribution of the C.A.1. in Tasmania is compared with-.

the major Precambrian blocks (Fig. 1 & 80) then a model for palaeoheat'

flow in Tasmania may be developed. Thick sequences of Eldon Group
clastics could have helped to thicken»the crust in the west of the
trough but not in the northern part of the trough  Thus the highest
heat flow is postulated in the northern part of the trough, followed
by lower values in the west of the trough with values elsewhere being
proportional to the observed C,A.I. values.

| 'The}rariations in C.A.I. values elsewhere in the state may be
related to crustal thickness, rather than to depth of burial. If
that'postulate is correct then tﬁe thickness of Precambrian crost
1ncreases (or ‘at least increased durlng the Devonlan) towards the -
south. Recent seismic studles by R.G. Rlchardson have not, for

logistic reasons, extended into the southwestern parts of the state

though gravity studies by Johnson (1972) and Symonds and Willcox (1976)

do not contradict the hypothes1s of crustal thickening to the south.
Johnson's‘(1972j highest positive Bouguer anomalies occur in the
- southwest and south of the state which may suggest crustal thickening
in those directions. |
The~C.A.I. vaiues end their interpretation suggest that high |
femperatures occurred at fairly shallow depths pr1nc1pa11y in the
north’ of the state. The geothermal gradlent indicated for Melrose
~would ‘suggest that anatex1s was occurring at a depth of approx1mately
eight kilometres during_the Devonién. If the formula of Verhoogen

et al., (1970, p.643) is taken:
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- H 1
TH = TO * ¥ (qo LeH)
where TH = temperature at base of crust
T0 = temperature at surface
H = thickness of crust

K = thermal conductivity (cal em™ ! sec! deg_l)

q, = heat flow at surface (cal cm_3 sec—l)
€ = intensity of heat sources (cal cm_3 sec )

and simplified to:

_ H
TH N TO * f'(qo)

by assuming that most of the heat is generated in the mantle then

the surface palaeoheatflow may be calculated by:

X
9% =7 Ty = Tg)-

3

If the following values are assumed: K = 5 x 10 °, H= 8 x 105,

TH = 700 and T0 = 20 then q, = 4.2 x 10_6 which is an exceedingly
high . value (most q, values range between one and two - Lee and

Uyeda 1965) then a thickness of fifteen kilometres has to be

assumed in order to bring the a, value down to two. An overburden
thickness of more than ten kilometres is most unlikely to have

existed in post-Ordovician times and therefore the C.A.I. values
obtained at Eugenana may only be interpreted by assﬁming unreasonably
high surface heat flow during the Devonian.  Very high heat flow in

the Eugenana/Melrose/Paloona area is unlikely as no hydrothermai
deposits are known in the region.

A decrease in the q, value cannot be effected by altering the
values of thermal conductivities of the rocks beneath and above the
limestone. Thermal conductivities of various rock types at various
temperatures have been calculated from data in Weast (1975). Reasonable
q, values i.e. values below 3 cal em™3 sec_l, may only be obtained

by assuming that the eight kilometres of sediment is composed of marble,

dolomitic limestone and/or shale. This is unrealistic as much of the
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160
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TABLE VIII
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.02
.81
.59
.34
.12

.44
.29
.19
.95

.41
.57
.29
.15

.65
.51
.33
.41
.26

thermal conductivity
at temperature shown in

I
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IV

surface
heat

left hand column (used

in calculations)
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Pt

.39
.81
.19
.50
.89
.00
.58
.31
.64

.92
.81
.58
.192

.58
.19
.69
.92
.50

.36
.06
.00

10~
10
107

10°
1070
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10°°
10.
1076
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107°
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-6

-6

-6

10

10”

10

10

10
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6
-6

6
-5
-5
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-6

6

6
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.131

.046
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.896
.565
.140
329
.975

.157

9.019

Initial vazlues of K (in cal m-lhr—ldegil) in column II

. -1
have been obtained from Veast (1973), converted to cal “sec
K o

(cclumn III) and by using the formUla_qo =

-1

q

10

- 10

.650

o]

flow

-]

1677
-9
1077

1079
..g»

1072
1077

deg

' . 1 hea+
(TH . TO) the heat

flow values at the surface (qo) have been calculated {column IV),
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sub-limestone material is-vol;anic énd probably has the condﬁctivity
characteristics of granite. Much of the pre-limestone material is

also probably of sandstone (with quartz cement)~whiéh from the con-
ductivity values shown in Table VIII would elevate‘the surface heat flow.
The post-limestone material is algo uﬁlikely'fo have haa iow thermal
conductivities.

The alternatives to high surface heat flow are:

1) great thicknesses of Ordovician and Siluro-Devonian sediments
have been eroded from the region or

2) granites are present at shallow depths beneath Eugenana and
Flowery Gully or

3) = conodont geothermometry is in need of revision and in particular
a pressure effect haé to be postulated.

In the absence of compeliing evidence suggesting extensive
removal of Palaeozoic sediments and in the absence of experimental
work suggesting that C.A.I. values can be altered by pressure, high
‘heat flow is postulafed for the whole of the state during the Devonian.
Very high heat flows are suggested for the north of the state at all
crustal levels. Lowest heat fiows océurred in those areas 6f limeétone
floored by appreciable thicknesses of Preéambrian crust. Lowest heat
flow is indicated in the south and southwest of the state where

Devonian crustal thicknesses are postulated to have been highest (Fig. 83).
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'FIGURE 83

Diagrammatic section through Tasmania showing the
relative thickness of Precambrian crust and a postulated heat
flow regime for the Devonian. :
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SUMMARY AND CONCLUSIONS

Relatively detailed study of Gordon Subgroup éarbonates near
Mole Creek has allowed a lithostratigraphic sequence to be erected
within the Chudleigh Limestone Formation. The Standard Hill Member
consists of 145m. of oncolitic limestone and minor biocalcarenites
deposited in a low intertidal environment and overlies the high
intertidal Moina Sandstone;, The Ugbrook Nodular Member consists
of 120m. of macro-unfossiliferous nodular argillaceous limestones
and minor micrites possibly deposited in a lagoonal environment.
The Ugbrook Nodular Member is probably the same age és a presumed
sand bar deposit laid down to the south of Standard Hill. The
Sassafras Creek Member is a 135m. thick sequence of micrites and
dolomicrites, slightly nodular in places with a 3m. -thick bed of
biocalcarenite at the base and. a thin oncolitic bed at the top.
Rare beds rich in macrofossils occur within the member. The 470m.
thick Dog's Head Member is a sequence of micrites and dolomicrites
containing chert nodules and several beds of silicified macrofossils.
The Mole Creek Member consists of 75m. of reddish siltstones con-
taining an orthid/stictoporellid/Pliomerina fauna. The Overflow
Creek Member consists of 245m. of mainly unfossiliferous dolomicrites-
and dolosiltites probably deposited on a tidal flat crossed by tidal
channels.

The Den Coralline Member consists of 45m.-60m. of highly
fossiliferous biomicrites and beds of biocalcirudites overlain by
40m. of creamy'textured mainly unfossiliferous micrites. Brachiopod-
bearing siltstones overlie the Chudleigh Limestone and are the highest
beds in the Gordon Subgroup. These siltstones are overlain by
unfossiliferous white quartzites.

The Chudleigh Limestone is 1300m. thick and was mainly deposited
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in peritidal conditions; From an anglysiS'of the grosé lithic and
>fauna1 characteristics of ghe limestone sequence only 20% of the
cafbonates Qere deposited under subtidal conditions. Six major
subtidal periods may be identified. Four of these are in the Dog's

Head Member, one in the Mole Creek Member and one in the Den Member

~

and above. ' | -
.From a study of conodont distributions at Mole Creek and in thirty
other sections a'coﬁposité local sequence of assemblages has been
established.
Wﬁitefockian forms have only been very briefly studied but include
Periodon éculeatus Hadding, ?Belodiﬁa SP., Pandérodus serpaglii sp.
nov. and sevgral scpldpodids. - This fauna is found at Raiiton.and ‘
a simiiar faﬁna has beén.éollected at Flowery Gully, |
- BeZodfna compressa (Branson and Mehl), Panderodus gracilis (Branson
and Mehl) and Drepanoistodus suberectus (Branson ahd'Mehl) occur
throughout the local ;ssemblages A-F, |
Assemblage A contains Fhragmodus flexuosus Moskalenko, Belodina
alabamensis Sweet and Bergstrdm, Panderodus serpaglii sp. nov., |
Appalachignathus? Bergstramle% al., Drepan oistodus forceps (Lindstr6m)
and BelqdéZngqgenhag@nen&?gﬁEthington and Schumacher). Assemblage A
m;y be cofrelatedeith the P. serrus and P. anseriﬁus zones, with the
Chazy Group and with the Volginskiy and Kirenskiy Subformations.
| -Assemblage B contains ChirognathuéﬁEﬁdeéfgiﬁéBranson and Mehl,
Panderodus serpaglii spg'nov;, Pléetodiﬁa aculeata (Stéuffef); Erismodus
'gfacilié (Bransonvaﬁd Mehlj, "Tetraprioniodus™ sp. and the endemic
'species Phragmodus tasmaniensis sp.nov. and Rhipidognathus? careyi
sp..nov. Correlation with Fauna 7 is.suggeSted by,Cﬂ'ﬁE%éE@é%QZﬁé.
..Aésémblaée C contains P, acﬁleata, Bryantodind? abPuptq (Bfansoﬁ and
_Mehl) and'Phragmodus,undatus Branson and Mehl and may be correlated

with Fauna 8."
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AssemblagevD contains P, wndatus, B? abrupta, PZebtodtﬁa cf. furcata
(Hinde) and Plectodina f"oreniﬂneﬂbzs sp. nov. This assemblage is
correlated with Fauna 9. |

Assemblage E is tbe same asvassemblage D except that it lacks
P, onrentinensis;
' Assemblage F contains Oulodus robustus (Branson, Mehl and Branson),
" Oulodus cf. oregonia Branson,‘Mehl‘and.Branson, P, cf. furcata,
P, undatus and Staufferella falcata (Stauffer), Correlation with. the
Edenian part of Fauna 11 is suggested for assemblage F.ibdicatibg
‘correlation of assemblage E with much of Fauna 10.

‘These assemblages occur w1de1y thy uugh the Gordon Subgroup
carbonate thougb the.new species P. tasmaniensis, P. florentinensis
and R{lcareyi have a limited-geographic distribution and have not
been found in nofthwesterﬁ Tasmania. From a study of the vertical
distributiob of these assemblages in over thirty limestone seétioﬂs'
spread through 23,000 sq. km a correlation chart for the Gerdon Sub-
group‘may be constructed (Fig.75 ). Assemblage A is'found in the
Standard Hill and Ugbrook Nodular Members at Mole Creek and in the v
Cashlons Creek Format1on and lower part of the Lower Limestone Member
in the Florentine Valley. Asscmblage A is also found in oncolitic
limestones at Judd's Cavern, Moiha and Claude Creek and'in non-
ionéolitic 1imestohes ib the Olga—Cordan region near'Lune River, at
Loongaﬁa, near Liena and at Meliose. Assemblage B.is found in the
upper'part of Ugbrook'Nodular.Member, in the Lower Limestone Member in
tbebFlorentine Valley‘in the'Everlastlng Hills, at Lube River, near
vZeehan, ln tbe Vale of Belvoir, near Loongana, at Gunn's Plains and at
Melrose. Assemblage C is f"und in the Dog's Head Member at Mole Creek
and in the upper part of Lower leestone Member in the Florentine Valley{
at Lune River, in the Vale of Belvoir and at Loongana. .Assemblage.D |

is found in the Mole Creek Member; and lower Overflow Creek Member, in



the Upper Limestone Member in the Florentine Valley, at Bubs Hill,
in the Vale of Belvoir, at Gunns Plains and possibly in the Andrew
Valley, Assemblage E is found in the Overflow Creek Member and lower
parts of the Den Member at Mole Creek in the upper parts of the Upper

Limestone Member in the Florentine Valley, in the Picton River at Ida

Bay in the Olga-Gordon Region, at Bubs Hill and at Zeechan. Assemblage

F is found in the Den Member and above at Mole Creek, in the Upper
Limestone Member in the Florentine Valley, along the Picton River, at

Lune River, at Bubs Hill and at Zeehan.

Despite the processing of large numbers of samples, limestone at

Queenstown, and in the Huskisson River area did not yield conodonts.
From a study of the contained éonodont assemblages it is evidént
that the base of the Gordon Subgroup is strongly diachronous. The
underlying Denison Subgroup clastics are also almost certainly
diachronous. It is highly probable that Denison Subgroup clastics
were being deposited in terrestrial, supratidal, intertidal and
partially subtidal conditions in the west whilst intertidal and sub- -
tidal carbonates were being deposited further east. The oldest
limestones are in the east near Beaconsfield (Upper Canadian) and in
and adjacent to the Florentine Valley (Upper Canadian). Slightly
younger (Whiterockian) limestones are known at Flowery Gully and at
Blenkhorn's Quarry at Railton. These would appear to be coeval with

subtidal clastics near Melrose and intertidal sandstones near Mole

Creek, Chudleigh, Moina, Claude Creek, Lorinna and Loongana. Slightly

youngef Whiterock limestones are known at the Goliath Quarry Railton
and these are probably also contemporaneous with siliciclastics from
Chudleigh westwards to Loongana. The Whiterock limestones are

probably coeval with conglomerates in the Vale of Belvoir. Plotting

of these relationships suggests an east-west trending Upper Whiterockian

intertidal belt passing through or near Chudleigh, Mole Creek, Moina

281
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and Loongana, with subtidal conditions occurring further north and
north east,

Whiterockian limestones are not definitely known elsewhere in the
state (apart from the Florentine Valley), though they may be present
interbedded with quartz arenites near the junction of the Franklin and
Gordon Rivers but these may be ChaZyan; Chazyan limestones are’
widespread in the state and are often oncolitic. However at Zeehan
and in the Vale'of Belvoir the base of the limestone sections are
Blackriveran suggesting that the underlying siliciclastics are Chazyan. -
Trenton limestones are found in many areas of the state though lime-
stone deposition may have ceased at Melrose by the Blackriveran, at
Railton by'the Chazyan and at Flowery Gully by the Upper Whiterockian. .
Cincinnatian limestones are found at Zeehan, Bubs Hill, Ida.Bay,

Picton River, Vanishing Falls, Mole.Creek, Liena, Olga River region and
possibly at.Gunns Plains. These limestones are often coralline and
are near to the top of the'limestone‘SeqUences: An influx of sands
and muds, probably related to an uplift of the source aréas, termina-
ted limestone deposition in the Edenian. .

During the Ordovician Tasmania may be regarded as a shallow water
embayment into the margin of Gondwanaland. After uplift in the Upper
Cambrian, molassic deposits belonging to Denison Subgroup were deposited
around the flanks of Precambrian blocks. A gradual peneplanation
during the Lower Ordovician allowed the incurgion of warm seas.: By the
Chazyan large areas of Tasmania were flooded by waters in which
extensive sheets of oncolites were being deposited probably in a low
intertidal environment.

The' general area covered by Ordovician carbonates in Tasmania is
comparable to recent carbonate areas of Shark.Bay; Western Australia;'
There is no necessity to postulate Ordovician or late transcurrent -

movements between Western Tasmania and either'Victoria or Eastern



283

Tasmania or both. A transition from platform carbonates eastwards
into deeper water sediments of the Mathinna Beds and northwards
into the graptolitic shales of Tasmania is the simplest solution
(Banks 1962) and explain most, if not all, of the geological and
geophysical evidence.

An obvious feature of the Chazyan-Cincinnatian conodonts in
Tasmania are their low diversity and general rarity. Over seven
hundred limestone samples have been collected buf only 40% yielded
conodonts and only 25% yielded stratigraphically useful faunas;.

Low yields meant that channel sampling and random sampling were
time consuming and economically wasteful. It is recommended that
any future sampling should be carried out in conjunction with an
appraisal of the depositional environments and that sampling be
generally concentrated on likely rock-types deposited in subtidal
and non-intertidal regimes. The paucity of conodonts is ascribed
to (i) continuous basinal subsidence that allowed (or was caused by)
a very fast rate of carbonate sedimentation and (ii) hypersalinity
occurring not only in intertidal environments but also in shallow
subtidal environments.

The mapping of Epstein et al.'s Conodont Alteration Index (C.A.I.})’
reveals an interesting pattern that appears to be related to crustal
thickness and geological structures. The pattern cannot be explained
by recourse to sediment overburden nor to a tectonic component in the
C.A.I.  The most reasonable explanation necessitates the postulation
of an unexpectedly high heat flow regime during the Devonian.

The initial promise of the Gordon Subgroup for conodont studies
has not been realised. Because of the many unfillable gaps in the
ranges of each conodont species no detailed evolutionary changes could
be mapped and only a preliminary local sequence of assemblages

established. However sufficiently large conodont faunules have been
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recovered to give a biostratigraphic frémework for the Chazyan—
Cincinnatian interval in Tasmania. This study also confirms that
the composite zonation set-up By Sweet, Ethington and Barnes in 1971
and slightly modified later (Sweet and Bergstrom 1976) is easily
applied in Tasmania and therefore potentially throughout Australia.
Preliminary investigations by the writer of thick limestone sequences
in New South Wales have revealed a similar conodont sequence that may
be correlated with the graptolite zones of New South Wales and Victoria.
As many of the Tasmanian macrofossils are also found in New South Wales
a satisfying correlation scheme for the Middle-Upper Ordovician is
promised for Australia. Unification of Dr. D.J. Kennedy's work on
the pre-Chazy conodonts of Tasmania with that of the writer should
provide a workable biostratigraphic zonation and provide information on
changes in conodont faunas in the poorly known Whiterock-Chazy interval.
Collecting of large (100 kg.) samples from the most likely roék types
within the barren sequences found during this study should refine the
preliminary range charts presented herein. Additional sampling of
outcrops in the west ‘and southweét of Tasmania should give us the basis
for drawing palaeogeographic maps for each conodont faunal assemblage.
The macrofauna of the Gordon Subgroup is in the process of being
studied and now that fairly reliable lithostratigraphic and micro-
biostratigraphic schemes are available much important information will
become available on modes of macrofaunal evolution and on the phylogenies

-~

and evolving ecologies of many shelly groups.
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I am indgbted to Albert Geode, Janette Collin and othef intrepid
Tasmanian bushwalkers.

Limestone samples from chér areas were éupplied by Dave Seymour

' (Langana; Valé of Belveir and Claude Creek), Andy Scanlon (Melrose),
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Dr. Keith Corbett (Florentine Valley), Peter Baillie (West Coast Range),"

" Dr. Noel White'(West Coast § South West Tasmania), Ray Tarvedas

(Franklin River), Tke Naqvi (0lga Synclinorium), Glyn Roberts (Olga

~drill cores), Barry Weldon (Florentine Valley), Clive Calver (Florentine

Valley)'and Andrew Davey (Ida Bay Caves). . Clive Calver élso processed :

and recovered the conodonts from eight éamples from the Florentine Valley.
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Ramsay Ford supplied samples from the Darwin Astrobleme and
financed a helicopter trip along the Andrew River.

Excellent technical help on the S.E.M/probe was given by
Brendon Griffin. Help with samble preparation was supplied by
Bryan Stait, Jill Gowland, Ray Smithurst, Brendon Griffin; Steven
Molross, Ian McKendrick and Graﬁém Rowbottom.

Typing was completed by Mrs. Martyn.

To all those other people whose help I have forgotten -

thank you.
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- Metric cdordingtes’of Mole Creek Samples.

. MOLE' CREEK
~ SAMPLE NUMBER

1
2

3

10
1
12
13
1k
15
16
17
18; 
N
20
21
2
23
zy-
g
2
27

28

APPENDIX I -

_ METRIC COORDINATES

- EASTINGS

446658,
446559,
446533,

446603
446776

L6847 .

447028
447030.
L4704k,

L47138
L47182
447245
447741
hh6711

446689

446730

Lh6737.
446982,

- 446968

| L6962,

L7

56
83
26

70

02

30
52

.
e
.85
.35
79
A5

Lh6653,
b6k,

4668,

64

84

.32
L46718.50
.09 ;

144673915

22

76

NORTHINGS

5399089,

5398947

+ 5399038

5399121
5399141

5399227

5399281
- 5399327
- 5399331.
.93

5399483

- 5399534
5399722.
.79

5399874

5398695.
5398715.
5398756.
.99

5398783
5398791

5398798
5398823,
5398830.

Ak

5398839

5399187.
5399177.57

1 5399161.

91

.09
.20
.27
.55

.37.

.56
.29

10

13

83

63
07

15

.35
.09

82
32

80

97

307



MOLE CREEK

SAMPLE

29
30

NUMBER

31

32
33
34
35
36
37
38

39

40
I
42
43
Lk
45
46
47
48
k9
50
51
52
53
54

METRIC COORDINATES

EASTINGS

Lu69h
446850
L46877
446918
L46922
446925
446932

146951
446942
446970

447003,
447026,

447022
447030
446993
w7151
447183
447194

447189,
.06 .

447197
L47203
447208
Lh7193
L47198
k47210

.27
.0l
.50
79
.66
51
.95
b69h2,

15

.36
4o

.01

84
70

.06
.07
.75
.70
.65
.5k

81

.37
.90
97

.02

l5]

NORTHINGS

5399139.
5399124,
5399120,
5399106.
5399088.
5399079.
5399068,
5399063
5399056.
5399041
5399024,

5399262,

5399262,
5399267
5399287.
5399345.
5399361
5399365.
5399372
5399385.
5399391
5399399.

5399395.
49

5399421
5399467,
5399573.

78
11
77
62
38
27
39

.01

72

.07

94
99
34

.78

06

15

.59

62

Ak

80

l36

66
16

25
43

308



MOLE CREEK

SAMPLE NUMBER

55
56
57
58
59
60
61-
62
63
6k
65
66
67
68
69
70
71
72
73
7k
75
76
77
78
- 79

80/

/

METRIC COORDINATES

EASTINGS

L7204k,
.88

447245
447236
L7245
k47391

Lh7410,

47419

447435,

Wh7457
47462
L7455
Ll7hek
L4746k

LL7483.

447491
447480
447496
447509
447529

kL7725,
.31

448388

L48L2k

448552
448035
447949
448286

L8

.53
.35
.67

52

.5Ll

88

.80
.32
.80
.92
.82

10

9k
.06

31
.36

.27

14

82

.09
.72
.6k
.65

NORTH ING

5399639.
5399677.
5399695.
5399722.
5399638.
5399668.
5399679.
5399688
5399690
5399695.
5399705.
5399707
5399716
5399716.
5399742.
5399821
5399759
5399817
5399834
5400130.
5399694.
5399699.
5399760.
5400546
5400480,
5400983.

S

63
13
30
83
58
05

12

45
.53

16
1l

.07

21.

42

12

.51
S5k
.27
.87

55
84

83
71

39

k9
47

309



MOLE CREEK

SAMPLE NUMBER

81
82
83
84
85
86
87 *
88
89
90
91
92
93
94
95
96,
97
98
99
100
101~
102
103
104
105
106

107

METRIC COORDINATES

EASTINGS

447839

447841

447835
447581
447577
k47572
L7554

47545
LL664S
Lh66h9

LL6559.
L4668L ,

LL6681

- LL46681

447001
447001

Lh7167.

446929
146894

LL6866

446816
447019
446974
4146970

LL4696k,
447039.

.10
.88
3b
91
.38
.92
.35

43

.70

Lo
19
37
.16
.16
.82
.82
12
.20
.65
JTh
49
.69
.56
73
54
L2

NORTH INGS

5400872,

5400868
5400881
5399867
5399863

5399854,
.0k

5399879

5399859
5398747

5398765.
.08

5398979
5399062
5399103
5399103
5398961
5398961
5399054

5399234,

5399298

5399261
15399338

5399315
539934k

5399348,

29

.66
.39

47
.76

57

Tk
.01

30

.73
.88
.88
.32
.32
.63

71

.30
42
54
.28
93
5399359.
5399500.

51
21

42

310



MOLE C

SAMPLE

108

REEK

NUMBER

109 -

110
111
112
113
114
15
116
117
118

119.

120

121

122

123.

124

125.

126

127 .

128
129
130
131
132
133
134

135

METRIC COORDINATES

EASTINGS

L7094,
hh7115.

LL7248,

447583

447163,
L47545,
447568.
447559,
447576
47576,
447578,
447469,
Ly
.68
.64

L7466
L7453
L7421

L47463,
LL7469.

b4
447391

L48676

448593.

60
35

91

.05

447656.03

55
Ll
35
10
00
00
01
34

Lo

02

.55
.6k

.31

84

NORTH ING

5399318.
5399501

5399175,
5399132.
5399622,
5399762,
5399858
5399854
5399863.
5399808.
5399808,
5399808,
5399958,
5399972.
5399889.
5399893
5399839.
5399748.

5399578.

5399561.

5400881 .

5400899.

S

89

.95

48
80

31t



MOLE CREEK

SAMPLE NUMBER

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
- 151
152~
153
154
155
156
157 .
158
159
160
161
162,
163

METRIC COORDINATES

EASTINGS

447554 .35

L47734.72
L47722 .81
L46753 .55
4L48406.33
448382.55
447725 .34
4L47638.52
446522 .55
446659 .43
Lh6531.79

L46652,08
L46652.08
L46652 .08
LL46652.08
L46652.08
L46652.08
L46682.03
446682.03
446682.03
L46682.03
L46682.03
L46682,03

NORTH INGS

5399879.04

5400886.63
5400889.23
5399406.37
5399717.90

5399798.07 -

5400907 .54
5400985.16
5402164 .32
5402581.81
5402155.28

5402028.69
5402028.69
5402028.69
5402028.69
5402028.69
5402028.69
5401809.65
5401809.65

5401809.65

5401809 .65
5401809.65
5401809.65

st



MOLE CREEK

SAMPLE NUMBER

164
165
166
167
168 .
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188 -
189
190 -

191

METRIC COORDINATES

EASTINGS

k46549 .79
446572 .43
LLe611.04
L46659.15
LL6661.68
L46685.87

446938.17
£46919.93
L47057.20
447076 .88
Lh7093.24
L47106.89
447055.90
446992.01
446992.01

- 446992 .01

Lh6992.01

NORTHINGS

5399001.82
5399020.36
5399000.70
5399030.50
5399048.81
5399091.14

5399408.50
5399405.54
5399391.58
5399429.29
5399437.70
5399442 .43
5399504.92

5399495,96

5399495.96
5399495.96
5399495.96
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MOLE CREEK

SAMPLE NUMBER

192
. 193 -
194
195
196
197
198 -
199
200 -
201
202
203
204
205 -
206
207 .
208 -
209
210
211
212
213
214
215
216
217

218

METRIC COORDINATES

EASTINGS

446992 .01
L47110.76
L47107.60
L47115.35

4h7101 .10

L47070.74
447061 .06
447100.38
447114 .00
447102.10
Lk7116.41

447136.75
- 447157.75.

447163 .04
L47145 .31
Li7124 .94
447120.98
Lh7114,23
L47153 .22
LL6785.72
L46785.41
L46780.63
h46803.lé
446903.18
L46924 .09
L46911.89
L46920.46

NORTHINGS

5399495.96
539950372
540041413
5399501.95
539936284
5399565.42
5399612.84
5399611.47
5399618.94
5399620.63
5399648..21

-5399628.34 .

5399630.41
539964692
5399678.71
5399701.33
5399727.79
539975788
5399785.75
540074134
540076876
5400786 .99
5400814 .67
5400861.52
5400870.90
5400898.19
5400948 .56
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MOLE CREEK

SAMPLE NUMBER

219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238 -
239 -
240
2h1
242
243
244
245

246 .

METRIC COORDINATES

EASTINGS

L46934.01

446938.42

L4 6845.76
446850.60
L4,6897 .24

446622 .25
446623 .20
446519.00
446075.61
446090.16
446106.90
446127 .62
L446119.87
446146 .98
L446155.78
446159 .95
446173.56
446184 .42
446205.25
446204 .81
446118.65
446117.53

- 446116.30

NORTH INGS

5400962.43
5400976.19
5400687.18
5400664.35
5400582.65

5401443 .32
5401361.06
5401359.86
5401284,38
5401290.94
5401345.98
5401372.73
5401410.12
5401437.86
5401467 .21
5401501.99
5401511.29
5401520.56
5401537.25
5401575.64
5401675.20
5401693.47

5401720.88
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MOLE CREEK METRIC COORDINATES
SAMPLE NUMBER : ] EASTINGS NORTH INGS
247 446106.58 5401771.04
zué-' 446156 .48 5401803 .61
249 L46197.33 5401828.76
. 250 446229,23 - 5401836 .44
251 446272.79 . 5401864 .36
252 446315.59 5401878.57
253- L46342 .69 ' 5401906.30
254 446360.45 | 5401952.21
255 446378.62 5401961 .56
256 L46439 4L 5401998.82
257+ ' 446386 .82 5402043 .92
258 447536.09 539908264
259 447696 .48 5398649.37
260 L7674 .62 5398959.92
261 - | 447422727 5399441 .49
262 447356.85 5398771.61
263 447204 .69 5399045.,92
264 © hh7354 .38 5399065.92
265 - 447365.38 5399063 .31
266 447538.23 5398976.63
267
268 44571926 5400715.36
269 ~ L45719,36 5400706 .22
270 | - Lh7516.40 - 5399204 .90
271
272
273. L45773.38 540125531

274 L4566k .56 5401258 .63



SAMPLE

MOLE CREEK

275 .
276
277
278
279+
280 -
281"
282
283
284
285
286
287‘
288 .
289 -
290 -
291 .
292
293 -
294
295
296 .
297
298
299
300

301 .

302

NUMBERS

METRIC COORDINATES

EASTINGS

445635.18
L45648 .99
4L45671.97

454186.75
L45345 14
L45372.77
L45372.77

445251 .59
445439 .59

445296 .50
445300.91
445300.91
445300.91
Lish2L 83
445387 .74
L4536L .16

445451 .30
445451 .30
445405 .39

445432 ,97 -

445275.85
L45275.85
445275.85
L45275.85
4L48533.75

445330.80

NORTH INGS

5400633.95
5400625 .88
5400614.27

4673302.93
540041854
5400400.58
5400400.58
5400604 .86
5400552.18
5400673.93
5400687.70
5400687.70
5400687.70

5400643 .42

5400688.70
5400752 .41

5400725.99
5400725.99

5400743.75 -

5400730.35
5400879.37
5400879.37
5400879.37
5400879.37
5400560.34

5400870.86
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MOLE CREEK

SAMPLE NUMBER

303
304
305

' 306 .
307
308
309
310
31
312

313

METRIC COORDINATES

EASTINGS
445330.80
445209.25

445209.25
445209.25

445359 .64
445333.27
445333.27
445725 .92
L5541 .78

NORTH INGS
5400870.86
5401107.13

5401107.13
5401107.13

5400747.79

5401053.71

5401053.71
5400692.59
5400409 .84
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96850

96851
96852
96853
96854

96855

- 96856

96857

96858

96860

96861

96862

96863

careyt Figured syntype. Fig. 64E.
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APPENDIX II

SPECIMEN CATALOGUE

JRCZ Everlasting Hills,'Central Tasmania, grid ref.

D?202157. Prioﬁiddiniform elgﬁenf éf‘Rhipidognafhus? careyt
Sp. ROV, synt}pe. Figured. Fig;-64Cu |

locality as 96850, Oiarkodiniform element of Rhiéidognathué?'
careyi sp. nov. syntype. Figﬁrea. Fig. 64F.

locality as 96850. Chirognathus mOnoddctystBranson and Mehl

Figured. Fig. 40C.

locality as 96850. Rhipidognathus? careyt sp. nofrbéyntype.

Figured. Fig. 64A.

16Caiity as 96850. . ﬁnfigﬁred ozarkodiniform element.
Jnknoﬁn‘specics.

locaiity as 96850. - Ozarkodiniform element of Phragmoaus
tasmaniensis sp. nov. Figured syntype. Fig. 51C.

locality as 96850. Ozarkodiniform element of Rhipidognathus?

locality as 96850. Prioniodiniform element of Rhipidcgnathus?

careyi Figured syntype. Fig. -64D.

vlocality as 96850. Phragmodifbrm élement of Ph?aghodus_

tasmaniensis Sp. Nov. Figured éyntype Fig. 52B.

locality:aé 96850, Prioﬁiodiniform é;ement ofthipidognathus?
careyt sp.‘nOQ. Figured éyntype. Fig. 64B. o

locality as 96850, Ozarkodiniform.elemént species unkhdwﬁ.
unfigured. B | |

locality as 96850 ChirognatkusvmonodactylafBrahson and Mehl,

.Figured specimen. vFig. 40A.

loéality as 96850. Trichonodelliform element of Rhipidognathus?

careyt sp. nov. figured syntype. Fig. 65 E,F.
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96864 ~ locality as 96850! Erismodus graéilis (Braﬁson and Mehl).
. Figured spec. F;g;'44c. | |
96865 locality as 96850 xCﬁirognathus:monodactylastanson and Mehl
figured specimén: Fig; 4GB.
96866 locality as 96850 Chirognatkus sp. not figured.
96867 Sample'JRCZ Everlasting Hills, Central Tasmania.

: Drepanoistodus'suberectus (Branson and Mehl). Fig. 43B,

96868 " Drepanoistodué»suberéctus (Brénson and Mehl) Fig. 43C.
96869 ' " Phragmodus tasmaniensis sp. nov. Figured syntype

Fig. 52C.
96870 " . trichonodelliform element of Rhipidognathus? carey?

sp. nov.? unfigured.
96871 ' "o >trichdnéde11iform clement of R? careyi sp. nov. unfigured.
96872 M zygognathiform element of R? careyi Fig. 66D.

Figured syntypé.

96873 " zygognathiform element of R? careyi sp. nov.>unfigured.
96874 l;' . : 3] " il 1"t 1" |; o 'l
96875 " - Chirognathus monodactylasBranson and Mehl Fig. 40C.
96876 " Rhipidognathus? careyi sp. nov. eolignodiniform element.

Figured syntype. Fig. 66A.
96877 " Bhipidognathus? careyi sp. nov. zygognathiform element.

Fig. 66C. Figured syntype.

66878 " Erismodus gracilis (Branson and Mehl) Fig. 44F.
96879 """ Erismodus gracilis (Branson and-Mehl) Fig. 44 D-E.
96880 A _éYrtoniddiform element of,Phragmodué tasmarnienstis

sp. nov. unfigured.
96881 " eoligonodiniform element of R? cdareyi sp. nov. unfigured. .
_96882 o prioniodinifofm element of R? careyil sp. MNov. Figured

syntype. Fig;'66B.



96883

96884

96885

96886
96887

96888

96889

96890

96891

96892.

96893

96894

96895

56896

96897

96898

96899

96900

96901 .

Prioniodiniform element of R? careyi sp. nov. Fig. G9B.

sample FC 2 § 3 Felix Curtain Roéd, Florentine Valley.

grid ref. DN 536814. Unidentified. Unfigured.
sample FC 2 § SA-Felix Curtain Boad, Florentine Valley.'
Panderodus—éerpaglui.ép. nov. Unfigured. |

"o Unidentified. ‘Unfigured. -

Stratigraphically highest sample in Goliath Quarry, Railton.

-~
~

Panderodus serpaglii sp. mov. Fié..62 A-B.
sémple Picton River C2 grid ref, DN743189 Oulodus cf.véregonia
Fig. 45G. | | |
o prioniodiniform element species unidentifiéd, unfigured.
Olga/Gordqn dam site. unfigured. unidentified

ét depth of 1861 (feet) grid ref. CN99474§

as 96889, Olga/Gordon dam site. -unfigured. unidentified.

as 96889, Olga/Gordon dam site Erismodus gracilis unfigured.

Locality details lost. dichognathiform element. unfigured.
{a-c¢) Lower Limestoné Member sample B Flerentine Valley.
grid ref. DN586754. ontogenetic variation in ozarkodiniform
element of Rhipidognathus? careyi ép. nov, Fig. 64.
as 96850 Everlasting Hills. sampleiJRCZ Fig. 69C.

" o N ';'b' " Fig. 69A.

" BT " ' " Fig. 69D.
JRC2 Everlasting Hills, C. Tasmania - Fig. 69E .
sample (98 16wer Limestone Member, Floreﬁtine Valley, grid.ref.
8212 592793 collected Clive Calver 1977. Eoligonodini form
element‘ofiR?'géreyi  Eig.‘68A. | -

W . .w.  Fig. 6B

" " .Trichonodellifqimnelement'of.RZ.cg}éyf
Fig. 68 C-D. | .

as 96850 sample JRCZ Everlasting Hills, Central Tasmania. o



96902

96903

96904
96205

96906

96907
96908
96909
96910
96911

96912
96913

96914

96915

- 96916

96917
96918

96919

96920

96921

as 96863 Lower.Limestone Membér B, %lorentine Valley.

Broken trichonodélliform element of R? careyt. Fié. 67 E,F,
| " éﬁragmadus tasmaniensis sp. nov. Fig, 51 A-B.
L Prioniodiniform element of Rhipidognathus?

careyt sp. nov. Fig. 67 A-C.

n _ Eoligonodiniform/zygograthiform element of

R? careyi. Fig. 67 D-G.

,Samplé MC135 Mole Creek grid ref. 448593—84/5400899-25.

Unidéntified, unfigured bryantediniform element. Probably
pathological specimen. | |
" Beiodina compressa (Branson and Meﬁl) Fig. 37A.
" -.eoligonodinifdrm element of B. compressa Fig. 37B.
" éelbdina compressa Fig. $7E.
" - Panderodus gracilis (Branson and Mehl)'Fig. 47B.
" Belodina compressa.Fig. 37D.
sample MC210 Mole Creek grid ref. 447153-22/5399785-75
Unfigured prioniodiniform element of R? careyi -
as 96887 Picton C2. Picton River. Zygdgnathiform element,
unfigured.
as 96887 Erﬁsmodus gracilis (Branson and Mehl) . Fig. 44C.
" Oﬁiodus c£. oregonia (Branson, Mehl and.Branson ) Fig.46C-D,
"o broken specimeﬁ ﬁot figured.
MC248 Héle.Creek'grid ref.v446156.48 5401803.61
Unfigured, unidentified fibréﬁs conodont.
MC248 Mole Creek as 96917 unidentified zygognathiform eiement.'
moo.o.m " unidentified. eoligonodiniform element.
Grid réf. 4513 4980 ngple FV7a: Cofalline'horizon near top

of Upper Limestone Member, Florentine Valley, Staufferella

'faanta Fig. 41A.

as 96917 Erismodus sp. unfigured.



95922

96923
96924

96925

96926

96927

96928

96929

96931

96937
- 96938

96939

96940

as 96917 Erismodus sp.

as 96917 e

as 96917 unfigured eoligonodinifbrﬁ element.

MC 56 Mole Creek grid ref. 447245.88, 5399677;13
Phragmodus wndatus unfigured. |

Sample no. 82744 ''100' (30m) below Meﬁber C in Gordon

"Limestone, Austral Valley below Smelters 840.711E 838.51N"

from Pitt. Same sample as Pojeta's paratype of Fidera maryae.
cordylodiform element of PZectodina—éf. furcata'Fig. séA.
MC 56 Mole C“eek grid ref. 4425.88, 5399677.13 -
Ppotopanderodus sp" unfloured
MC56, Mole Creek, unfigured‘prioniodiniform élément.

'f- " unfigured trichonodelliform elemeﬁt.

as 96920 sample. FV7a in coralline member top of Upper

.Limestone Member Florentine Vélley. Sample collected MRB.

Phragmodus und&tus unfigured.
Sample FV7a  ozarkodiniform element of Plectodina furcata.
| unfigured.
" . Panderodus graciZis
"  Ponderodus gracilis Fig. 47C-D
v o Belodina compressa ~unfigured.
R Belodina compressa unfiéured.
"o eoligonodiniform element of Oulodu; robustus?
~unfigured. R |
" Erismodus graci?is unfigured.
i - prioniodiform element unfigured.
from samplé 82744 near Smelters Zeehan see 96926'
Phragmodus undatus oistodiform element. unfiguréd.
Bed 126 of B ‘Weldon Upper Limestone Member Florentlne Valley

ngd ref 4496 5072 PZectOdlwa fYorenitnensz Sp. nov.

Fig. syntype. Fig. S7A,B.



96941
96942
56943
96944

96945

96946

96947

96948

94949

96952

96953

96954

~ 96955

96956

96957

96958

196959

324

locality as for 96940 Plectodina ;loventinensis sp. nov.

Fig. syntype, Fig. 57C.

" noo 2prioniodiniform element of P. floren-
tinensis sp. nov. ﬁnfigured.b

"o "o trichbnodelliforﬁ.element..unfigured

unidentified.

" " >?prioniodihiform element of P..florentin-
ensis. Fig. 570. T
"o ".. Erismodus gfacilis Fig. 441,
MC 54 Mole Creek. grid ref; 447210.51, 5599573.43.
’ FUnderodus gfacilis Fig. 47A. -
" unideﬁtified unfigured.
" unidentified unfigured.
' unidentified unfigﬁred.
o cordylodiform element of P.'aculeata~unfigured.
as 96920 FV7a Florentine Valley near top of Upper Limestone
Membér in coralline ﬁembef grid ref.
Belodina compressa unfigufed.
as 96920 FV7a Panderodus gracilis
"o on Miiaculum'ethfnclarki Miiller problematica Fig. 71B.

o " "o " " Fig. 71A.

°G140 base of limestone section in Gordon River near Olga junction.

collécted‘by P.'Collins. grid ref. CN982751  BeZodeZZa copen-
hqéeggiS'.Fig.‘SS B § D.’
G140 BeZodeZZa copenhageﬁgié-(Ethington & Schumacher).

Fig. 35 A & C. | |

" Belodella copenhageé?is (Ethington & Schumacher). Unfigured.

om ?Appalachignathus Bergstrom et al., Fig. 32A § F, and

Fig. 33B.

Phragmodus flexuosus Moskalenko, unfigured.
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96960 G140 not figured Phragmddus fiéxuosus Moskalenko unfigured. =

96961 " 'Drepanoistodus_fbrceps’(Liﬁdster) Fig. 42A.
96962 . Panderodus.éerpaglii sp. nov, unfigured.
96963 " dichognathiform element of P. flexuosus Moskalenko
| Aunfigured.
96964 " BeZodeZ;a copenhageggis (Ethington § Schumacher)
unfigured. |
96965  " ?Appaidchigﬁathus Eergstrﬁm et al. »méié.-SZ
~C-D. |

96966  G59 top of iimestone section in Gordén‘River neér Oléa junction
at grid ref., CN996734 collected P. Collins. . prioﬁiodiniform
. elemént of P. furcata?. | I
"— ”"*§3§37 MC168. Mole CKL grid ref. 446611.04 5399000}70. Calcarenite
near tep of Standard ﬁill Member, Mole Crek.

Belodina alabamensis Sweet and Bergstrém Fig. 36E.

96968 MC168 ﬂ S " . " Fig. 36C
96569 " Acontiodus cf. nevadensis Ethington and»Schumacher Fig. élA—B.
96970 ™ (A) ?Appaldchignatkus Bergstrom et al. | |
A& B : Fig. 33A.
(B 2 " " . ™ Fig. 32E.

96971  Stratigraphically highest sample frOm,Goliath'Quarry Railton

at grid ref DQ509233 - 2 specimens of Periodon aculeatus Hadding.

unfigured. 4 S _ o -
06972 v m Panderodus serpaglii unfigured.
96973 " . " iPanderodus serpaglii sp..nov; unfigufed.
96974 ':" ' LR oistodiform elemént. uhfigurea. |

96975 bLoongana 1. grid ref DQ 176162. Phragmodus fiexuqsqs'MOSRalehkO'
| .unfigured.' | |
96976 as 96887 Picton CZ from Picton ﬁivef’in nodular membef,_
: trichdnddelliform éiement. unfigured. |
f _96977 'frém’sgﬁp1e 82743/4'. 593_96926 for details.

unfigured oulodiform element.



95978
96979
96980
96981
96982

96983

96984
96985

96986

. 96987

06988

96989
96990

56991

96992

96993
- 96994

96095
96996

96997

96998

96999

97000
97001

97002

as 96887 Picton C2 Nodular membei_'?iectodina robusta'Fig. 61C.
wo "o prionicdiniform element of P; éf. f?rcata unfigured.
" " broken bryantodiniform elémenf"uunfigured.
" U Erismodus éracilis Fig. 44H.
" " Ouiodus.cf.-oregonia Fig. 46F, H § 1I.
MC133 Mole Creek from near base of limestone section at The
Grunter ; 3m stratigraphically above base. grid ref. DQ 403002.
. Phragmodus flexuosus Moskalenko Fig. 50 A-B.
no | " Phragmodus flexuosus Moskalenko unfigured.
" o " Phragmodus,flexuosus Moskalenko Fig. 50E§v
" " Belodina compressa unfigured.
o S Pandérodus sb, broken. uhfigured.
r "". Phragmodus flexuosus Mdskélenko Fig. 50C.
" o " L " unfigured.
" o 1 | oo | " ' _ 1" | "
i . fﬁg ‘oistodiform element sp. unident. "
" _>" Phragmodus flexuosus Moskalenko Fig. 50D.
" " oistodiform element of P. flexuosus unfiguredf
"o v . " ' " . | " ) "
¢rid ref. DPA72084 MC137 Mole Creek Chirognathus momodactylus.
Fig. 40E. | | L |
MC74 HMole Creek grid ref. 447725.14 .5400130.55 Phragmbdus
wndatus unfigured. |
MC74 Mole Creek Phragmodus wndatus Fig. 53B.

" Phragmodus wndatus Branson and Mehl, unfigured.

1 on ’ 1 " 1 ' "

" ) . 1" ’ »H Lk ) 1t ‘. Fig. 535.

" L. T unfigured;



97003

97004

97005

97006
97007

197008

97009

97010
97011
97012

97013

Q7014

97015

97016

97017
97018
97019
»97020

97021

97022

97023
97024
97025

97026

197027

. 97028

as 96996 MC74 Mole Creek. Fig.'46E.
MC64 Mole Creekt.grid ref. 447462.32 5399695.16 Plectodina
N aculeqtd Fig;.SSB, D. -
" " " " Fig. SSC.
" ~ stereopair Plectodina aculeata Fig. 56C,D.
" - " , " Fig. 55A.
as 96966 Gordon River sample Gé§:w> |
Dreparioistodus subereétQS'Fig. 43A.
" unfigured spec. uni&entf
1 "o " ' 1" |
" " " - " problematica.
MC64 as 97003 Plectodina aculeata  Fig. 55E,F..
MC40 Mole Creek grid ref. 447003.84 5399262.99
dichognathiform element of Phragmodus wndatus Fig. 54C-D.
MC40 as 97013 Plactodina acu’eato unfigured.
as 96995 MC137 Ugbrook Nodular Member grid ref.
unfigured fibroﬁs éonodont.
MC137 '?trichonodelliform element of P. aculeata  x150
MC137  Drepanoistodus subérectus unfigured.
" ozarkodiniform_element of P..aculéata uﬁfigured.
T " . '" It : "
r Chirognathus monodactylasfig. 40D,

MC137 prioniodiniform element of R. careyi? unfigured.

'MC137 prioniodiniform element of P, agculeata. unfigured.

MC137v Plectodina aculeata unfigured.
" Erismodus sp. unfigured.f
e ozarkodiniform element unidentified, unfigured.
MCS7 Mole Creek grid ref. 447236.53' 5399695. 30
Erismodus sp. Fig. 45C. |
as 97026 priqniodinifbrm element.

as 97026 Erismodus sp. Fig. 45D.



97029

97030

97031

97032
97033
97034
97035
97036
97037
97038
97039
97040
97041

97042
97043
97044

97045

97046

97047

97048

97049

97050

as 90503 grid ref.

prioniodiniform element  unfigured

as 90503 grid ref.
Bryantodina? abrupta Fig. 39
"as 82743 and |

prioniodiniform element of P. cf. fureata unfigured.

Mom trichonodelliform element of P. cf. furcata unfigured,

" " ozarkodiniform element of P. cf. furcata unfigured.

ten zygognathiform element ~ Fig. 59C.

" , " unfigured. Fig. 53C..

" 1 oulodiform element of 0. oregonia? unfigured.

1"noon ' 1"

" " Belodina compressd Fig. -37C.

" unfigured

" " Phragmodus wndatus  unfigured

"to.on "

" " prioniodiniform element of P, furcata Fig. 58C.

as 82744 oulcdiform element of 0. oregonia? unfigured.

" with basal cecne unfigured.

" Branson and Mehl. Fig. 53C.

mov P undatus Fig. 53D.

as 96971 stratigraphically highest sample from Gbliath

Quarry Railton ?Belodina sp. Fig. 38.

IBI Ida Bay

-MC 76 Mole Creek grid ref 448424.82 5399699.83 Fig. 46A-B

ozarkodiniform element of P. aculeata.

grid ref. ENMB91883

MCSS Mole Creek. grid ref. 447244.48 5399639.63

?Protopanderodus.  unfigured.

Junction of Gerdon/Franklin rivers. grid ref. CN 964838

-sample collected by R. Tarvydas Paiderodus serpaglii

SD. nov.

As 97049

unfigured.-

Panderodus gracilis unfigured.



v

97051
97052

97052

As 97049

1"

1"

?Phragmodus flexuosus unfigured.
ozarkodiniform element unfigured.

P. serpaglii sp. nov. unfigured.
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APPENDIX III Quantitative distribution of conodonts by sample

18.
19.
20,

21.

22,
23.
24,
25,

26.
27.

at Mole Creek

Acontiodus cf. nevadensis Ethington § Schumacher

Appalachignathus? Bergstrom, Carnes,
Ethington, Votaw § Wigley *

Belodella|copentiagenendis(Ethington § Schumacher) *
Belodina alabamensis Sweet and Bergstrom

Belodina compressa (Branson and Mehl) *

?Belodina sp. nov.

Bryantodina? abrupta (Branson and Mehl)
Chirognathus'monodacﬁyzg§;Branson and Mehl *
Staufferella falcata (Stauffer)

Drepanoistodus forceps (Lindstrah) *
Drepanoistodus suberectus (Branson and Mehl)
Erismodus gracilis (Branson and Mehl) *

Erismodus spp

Oulodus cf. oregonia Branson, Mehl & Branson *

Panderodus gracilis (Branson and Mehl) *
Phragmodus flexuosus Moskalenko *

Phragmodus tasmaniensts Burrett sp. nov. *
Phragmodus undatus Branson and Mehl *.
Plectodina aculeata (Stauffer) *

Plectodina florentinensis. Burrett sp. nov. *
Plectodina cf. furcata (Hinde) *

Oulodus robustus (Branson, Mehl and Branson) *

Panderodus serpaglii Burrett sp. mnov.

Rhipidognathus? careyi Burrett sp. nov. *

"Tetraprioniodus" sp.

non-conodonts

Milaculum ethinclarkit Miller

Phosphannulus universalis Miller, Nogami § Lenz.

* denotes multielement speciesnm
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SAMPLE

“SAMPLE

S BER 5 10{11(12]13{14]15 |16 (17|18 |19 {20 (2122 |23}24]25]26]27 ggﬁg‘ el gggg;
. , ' TOTAL | PER
- KG.

MOLE CK.

17 3 0 4750 0
18 3 : 20 955 | 20
19 16 16 1.022 | 16
20 0 1.300] o0
21 2 10 | 1.035 | 10
22 6] 9 21 1.075 | 21
23 3 | 1.550] 4
24 . o 1.854 | 0
25 1 1 1.105 | 1
26 0 1.280 |- 0
27 1 1 784 | 1
28 0 945 | 0
29 2 2 530 | 4
30 0 987 | 0
31 0 546 | 0
32 0 440 | 0
33 o | .s527| o
34 0. 458 | 0
35 1 3 4 893 | s
36 0 530 | o0
37 B 0 .424 0
38 0 735 | 0
39 | " 4 10 18 1.030 | 18
40 54 | 43 55 85 (102 343 | 3.715 | 92
a1 0 461 ] 0

ETp

€€



SAMPLE

| SAMPLE

 NUMBER 5 8 |9l10|11 (1213|1415 |16 17|18} 19202122 ]25]2a |25]26]27] [0 | LHFLRt B0
s _TOTAL | - . |PER
S KG.
42 0 .306 | 0
43 2 5 S| 8 20 .405 | 45
45 ' 0 .894 | 0
46 0 .890 | 0
47 . 0 831 | 0
48 0 -.815.| 0
49 0 .860 | "0
50 1 1 606 | 2
51. E 1 1 2 690 | 2
52 5 3 10 7 25 .800 | 30
53 _ 0 942 | 0
54 1 2 1 2 | 3 .459 | 20
55 3 2 3 12 (18 38 .932 | 40
56 10 s 3 10 |29 57 | 1.140 | 50
57 3 2 6|5 16 | 1.601 { 10
.58 2 . 2 660 | 4
59 1 1 2 994 | 2
60 0 .830 | 0
61 0 759 | 0
62 1 1 4 .886 | 5
63 2 1 5 9 1.101 | 8 .
64 1 1 4 6 |1.054 | 6.
65. 5 2 8 1 7 23 .590 | 40
66 1 2 3 1 '3 10 .987 | 10
67 1 2 ' 2 5 1.092 | 5
68 1 1 [1.035 | 1

|y g =



R TR L . R -
e |'s 718 | 9[10]11 (1213|1415 16 [17]18 |19 |20 |21 [22|25]24 |25 26| 27| SGO [ PAMFLE | CONO-
' TOTAL | ' - PER
KG.
69 0 1.631| o0
70 0 .981] o0
7 o | 1.982] o
72 0 | .59 o0
73 0 | 223 o
74 ‘o | 1.854| o
75 0 .876 | ©
76 1 1| 2 | 1081 2
77 5 8 |3 2 23 | 1.157] 20
78 1 4 1 11 | 1.143| 10
79 3 ' 3 10 | 1.590
80 : 1.675
81 1.012
82 2.24
- 83 | 57¢ 38 41 |40 34 210 | . 4.204] 50
84 4 6 3 9 22 | 1.120 | 20
85 5 6 | 1.034| 6
86 1 3 2 1 7 9.892 | 1
87 2 1 2 s | 1.0s4| s
88 4 1 5 1.022| S
89 | | 0| 2.037] o
90 5 2 |18 12 37 5.248| 6
91 1 2 | 0,758 3
92 o |-0.959| o
93 1 1 1.222] 1
94 2 2 2 6 | 1.552| -4
e L= = M

€€



g ED e - ey S
e 4 (s 8 10|11 12{13 {14 {15 {16 | 17|18 | 19 |20 |21 |22 |23 |24 | 25| 26 | 27| [0 | pAMPLE | CONO
TOTAL PER
, XG.
95 0 | 1.854| 0
96 o | 1.632] o
97 6 2 8 | 4.040| 2
98 o | 3.368( o
99 4 8 12 | 1.076 | 12
100 '
101
102
103
104
108
106 |
107 4 8 131 26 .680 | 39
108 i 1 2 | 1.082] 2
112 6 2 4|13 25 | 1.154 | 24
113 2 14 21 | 30 72 | 1.512 | 48
114 . o | 1.183| o
117 2 2 - 1.102
119 980 | 4
129 1 _ , 5 | 1.687| 3
133 12 63 | 95 122 293 | 4.890 | 60
134 ' . . '
135 18 2 9 20 | 3 52 | 1.096 | 52
137 2 18 2 4 125 s1 | 2.552 | .20
138 2 12 16 30 | 2.692 | 11

¢



SO T i <L m:. -
AL als 8|9 10f11(12{13]14 1516 17|18 19 120 | 21 {22 | 23|24 | 25 26 | 27| SO0~ | AMPLE | CONO-
' ' TOTAL PER
, XG.
150 - 0 4.650| .0
166 1 8 | 2 5 16 | 4.163| 4
167 2 | 2 10 14. | 4.710( 3
168 31 82 | 41 54 221 | 4.450| S0
169, | ( 2.731| o0
170 2.670 0
171 3 3.380 2
187 3.210 2
188 5 11 3.700 3
199 0 3.420 0
200 1 1| s.310. 1
203 _ 0 {15,970 0
204 8 30 19|10 72 3.685 | 20
206 18 9 25 10 {18 90 3.651 | 25
207 12 15 21 14| 1 63 2.441 | 26
208 11 8 18 14 | 27 78 1.930 [ 40
209
210 16 12 24 52 | 1.360 | " 40
215 0 2.610| 0
216 0 3.450 0
217 0 3.010 0
218 0. |27%| o
219 0 3.260 | 0
220 0. |4.a10(. o0
221 0 3.040 0

lddq



- eI T
SAMPLE s 1011 {a2 s aa s [16 [17] 18 [ 19 [20 | 21 [ 22 | 23 24 [ 25 | 26 | 27| CONO- | SAMPLE |- CONO~
_ | ToTAL | PER
KG.~
233 6 4 9 7 26 4.000
236 ' 0 2.340
237 3.855
238 " 3.460
239 4.680
240 o | 4.280 0
241
242 o | 3.290 0
248 16 2 3|1s 31 42 109 | 3.200 | . 34
249 , 0 4.800 0
255 20 2 17 14 61 | 4.000| 15
262 1 7 | 3.550 2
267 4.430 0
268 .570
270 0 .982 0
301 40 22 16 21 52 151 | 3.775 | 40
TOTAL
2579
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. APPENDIX IV

CHANGES IN THICKNESS OF LIMESTONE COLUMNS BY PRESSURE SOLUTION AND TECTONIC
| PRESSURE .

A column df_limesfdné nay be shortened normal to bédding by -
(i) diagenetic stylolitizatibn (ii) tectonic stylolitization (iii)
pressure solution without the formation of Styldlites (Shinn et al.,
1977) (iv) cleavage formation.after or~;5ntemporaneous with folding..
The Tasmaﬁian limestones have undergone a complicated history thaf
probébly-includes all.fdu; factors which have only been analysed in
~detail in a few plaéés.
Bodoﬁ (1976) Has sﬁggested a simple method of analysing stratiform
»stYiolites which he élaims giveé én.éstimaké of thé original thickness
of allimestone column "at the time of‘deposition." This would appear
to be overly optimistic. i It is known that stylolites may form under
thin overburdens.(go metres in Guam 1imeston¢5, Schlanger 1964, p.14)
and in many ancient li@esfones stylolites arebthought to be early
diagenetic features (Park'énd Schot 1968,'ppﬂ 187-188). If stylolitiza-
tion.is initiated affer only one hundred metres of limésfone have been
depositéd then a complicafed history for any'limestone columﬁ may be
envisaged (Fig. 84). After a few ﬁillion.years at a high rate of -
sedimentation éuffiéient thickness of limestone has been deposited so
that stylolitization is initiated. 'As sedimentation continues pressure
solution increasingly removes more'of the sediment pile. V.Tﬁe_dissolved
' calcife is removed and helps to lithify the limesténe column (Bathurst
1971). If the rate of sediménfaﬁion:deﬁreaSes then a stage may be

reached where pressure solution is removing as much thickness from the

base of the pile as sedimentati6n~i$:adding to.the top (poinévD in Fig.84).
Shbrtvperibds might even be,attained where the-raté af preésure solution
exceéds tﬁe rategqf sgdimenpation and the‘limestone column would then

_ bé'reduced in thickness. = As preségre solﬁtion incfeaSes the rate of'

thickness increase gradually declines. " However this decline does not



céntinﬁe; as the frocessvof stylolitization must stop when the preSsure
at the base of the célumn»iS»sufficiently high that célcite solution
is inhibited. Lovering (1962) noteé that the solubility of calcite
.'decreases_teﬁ—fold from 50°C to 200°C whereas silica soiubility
‘increases fifteen-fold.

This increase in silica solution would further>tend to fill pores
~or silicify fossils furthér-down>the colu%n thereby inhibiting further
stylolitization. Ingfeasing thickness of the limestone column would
1éad to inﬁreésed>pressure solution to begin with but at a certain
(unkrown) ievel the.pore spaces would Be-closed-up by oferburden
préésure thereby decreasing porosity and permeability and further
inhibiting stylolitization. | |

Thus the non-stylolitizing basal parts-df the column would be .
aﬁ upwardly expanding zcne (v” on Figs;84,& 85).° When limestone
deposition ceéSes.é clastic succession would ‘gradually compact the
limestone by pressure solution until a'steady state is reached (point
E on Fig.84) during the Devonian. The heat flowvcohsiaered.in this
afguméht would then have reééhed its.maximum prior to Mid-Devonian
deformation.

‘Not all_limestone.sections in Tasmania.have been deformed and
major sections at Lune Riﬁer (Ida Bay) ana‘ﬁroaably in the Florentine
.Valley have not gone Beyond point E oh'Fiéure 84, Depending fhen on
thevanéle between-gleavage-and beading the limestone column woula;b¢
either lengthened or shortened. Tecfonic:stylolites, usualiy parallel
to cleavage (Seymour 1975),'wou1d'aét, along with cleavage, to reduce
the 1ihestone outcrop.normal to:the cleavage plane.

Thé abové discussion of some of the major factors that modi fy
the ‘thickness bf a‘limestone'column indicates fhat.contrary ;o Bodou
(1976) no simple analysis of stylolites cén restoré the original

" thickness of a limestone pile. From Figure 84 we may also ask -if the

33¢&
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original thickness "at the time of deposition” (Bodou 1976) has any
meaning. The only relevant question that we have to ask in this
chépter is: what was the thickness of the limestone colwms prior
to deformation by cleavage and tectonic stylolitization? By strain
analysis the amount of shortening or thickening may be calculated but
the amount of shortening caused by non-seismograph type tectonic
stylolitization cannot, at the moment, be analysed.

Strain.analysis at The Grunter'(to the south of Standard Hill
near Mole Creek at grid ref. DP 3977955 by D. Seymour (1975) has shown
that during tectonic deformation extension has occurred in the direction .
of stratigraphic thickness rather than compression. Seymour (1975)
worked on oncolites and oolites from the limestone near to the base of
the sequence. In other parts of the Mole Creek synclinorium, analysis
of cleavage/bedding relationships shqws that the sedimentary pile
hés increased in stratigraphié thickness during Tabberrabberan deforma-
tion. To the north of Standard Hill at Mole Creek (at grid ref.
DQ 466989) the deformation of oncolites in the lowest part of the
limestone sequence is not so intense as at The Grunter but still
indicates that at least the lowest part of the limestone sequence
has increased in thickness.. Thus the estimated 50% shortening of -
the original sedimentary pile may be unrealistic and makes the

interpretation of the C.A.I. values even more difficult.
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FIGURE 84

Diagram illustrating the major processes operative on the
thickness of a carbonate pile overlain by clastics. Modelled on
the Gordon Limestone Sub-group carbonates. Thicknesses hypothetical
but similar to several Gordon Limestone Sub-group carbonate sections.
Rate of sedimentation is assumed to be constant. A = initiation of
stylolitization R = point where pressure solution considerably
“reduces rate of limestone thickness increase. C' = point where
pressure solution ceases in first 100m. of limestone. C" = point
where pressure solution ceases in 2nd 100m. of limestone. D =
limestone thickness where pressure solution = rate of sedimentation.
E = point where pressure solution ceases. F = thickness of limestone
after high heat flow and prior to deformation. G = area of gentle
-~ folding where cleavage plane is at high angle to bedding. H = area
of isoclinal folding where cleavage planes are at a low angle to

beddlng
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FIGURE 85

Hypothetical limestone columns showing extent of
stylolites and stylolitization at the stages A, B and C"

of Figure 34,
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