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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 Chazan-Edenian parts of the sub- 
-__ 

group, throughout the western half of Tasmania, reveal .a faunal .  

sequence very similar to that found in the North American Midcontinent 

fauna] •province. 

Lithostratigraphic studies in the subgroup at Mole Creek in north-

western Tasmania have led to the recognition of a conformable 

• succession. 'of seven mappable members • within the 1300m. of the Chudleigh 

Limestone Formation. • The Standard Hill Member is 120m. thick, 

conformably overlies the Moina Sandstone, is oncolitic with Minor 

calcarenites and was probably deposited mainly, in a low, intertidal

environment. 	This member is overlain by the Ugbrook Nodular Member 

which consists of 120m. of nodular agillaceous limestones, barren of 

macrofossils, and.minor , trilobite-bearing micrites. It is probably -7 

• the same age as a cross-bedded sandstone south of Standard Hill. The 

•nodular. limestone -is interpreted as a lagoonal deposit formed behind 

a sand bar. 	The Sassafras Creek Member .is a .  135m. thick sequence 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 beds of silicified macrofossils. The Mole Creek 

Member consists of 75m. of reddish siltstones containing an.orthid/ 

stictoporellid/nio'merina fauna. 'The Overflow Creek Member consists 

of 45m. of mainly unfossiliferous dolomicrites . and. dolosiltites 

probably deposited on a tidal flat crossed by.tidal Channels. 	The 

subtidal Den Coralline Member consists- E 45m. of .highly fossiliferous 



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 oeritidal 

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

environment. 	Six major subtidal sequences may be identified. Four 

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

. Member and one is in the Den Member and above. 	Very stable tectonic 

conditions and low amplitude eustatic oscillations are indicated 

for the Mole Creek area from the Chazyan-Edenian. 

The conodont collections from Mole Creek and the Florentine 

Valley may be used to erect a local succession of assemblages. 	All 

assemblages contain Panderodus gracilis •(Branson and Mehl), 

Drepanoistods suberectus (Branson and Mehl) and Belodina eompressa 

(Branson and Mehl). 

• Assemblage A is found in and just above the Standard Hill Member 

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 limestones in many parts of the state. 

•The assemblage consists of Phragmodus.flexucsus Moskalenko, 

Belodl.;na alobamensis Sweet and Bergstriim, Acontiodus cf. nevadensis 

Ethington and Schumacher, Belodella copenhagensis (Ethington and 

Schumacher), •Panderodus serpaglii sp. nov., Appalachignathus? 

Bergstr3m.et  al., and Drepanoistodus forceps-(Lindstr6m). Corre-

lation to North.American faunas 5 and 0 (Chazyan) and to the Kirenskiy 

Sub-formation of Siberia is Suggested. 

• This assemblage is overlain at Mold Creek and in the Florentine 



Valley by Assemblage B which contains the end€,mic species Phragmodus 

tasmaniensis sp. nov. and a •probable member of the "Australian" fauna . 

Rhipidognathus? careyi sp. nov.. The •assemblage is correlatedriath Northl 

American Fauna 7 .  by means cf abundant specimens of Chirognathus 

ImonodactyZuS Branson and Mehl and by the earliest occurrence of 

Plectodina aobileata (Stauffer). 	Assemblage B-is found at the base 

of the limestone sequences in the Vale of Belvoir and at •eehan, in . 

the Everlasting Hills and in the lower Limestone Member of the 

Benjamin Limestone and the Ugbrook Member at Mole. Creek. 

Assemblage C contains P. aculeata,' Phragmodus undatus Branson and 

Mehl and Erismodus sp. 	This and 'succeeding assemblages are found in 

. most areas and correlation with Fauna 8 is suggested. • Assemblage 

. contains the same species as Assemblage C but Bryantodina? abrupta 

(Branson and Mehl) and Mectodina florentinensis sp. nov. are added.. 

• Correlatil,n with Fauna 9 is probable. . Assemblage E. is similar to D. 

but P.. actdeata is replaced by P. cf. fUroata (Hinde)and correlation 

with Fauna 10 is suggested. 

- The highest assemblage (F) contains. 0. robustus (Branson, Mehl and 

Branson), Oulodus cf. oregonia Branson, Mehl and Branson and P. cf. 

fUrcata•amtcorrelation with the Edenian is suggested. Parts of this 

assemblage are found at Bubs Hill, Mole Creek, .Picton River, Florentine 

Valley and Ida Bay and suggest that limestone deposition terminated 

at about the •same time throughout. the state. 	Limestonedeposition at 

Flowery Gully terminated in the Whiterock and may. have terminated in 

the'Chazyan at Railton and in the BlackeriVeran at Melrose. 

Conodonts below Assemblage A• have not been studied in. detail :though. 

•• the presence of Periodon aculeatus Hadding and other . conodonts studied 

by D.J. Kennedy suggests correlation to the Whiterock. 	Whiterock 

faunas are known at Railton at Flowery Gully and in the-  Florentine Valley. 

The lowest Limestones in the Vale of Belvoir and near Zeehan are 



Blackriveran in age and overlie intertidal srliciclastics and 

suggest that .a westwards transgression occurred from the early 

Whiterock onwards. 

The depositional area of the Gordon Subgroup may be compared 

to that of modern Shark Bay in Western Australia. 	Both may be 

considered as 	Shallow water embayments into large peneplained 

continents and both contain thick sequences of carbonates dominated 

by intertidal limestones 	As an embayment into continental crust 

no large scale relative movements are considered necessary to account 

for the differences between the Gordon •Subgroup carbonate's and the 

deep water graptolite-bearing lutites of eastern Tasmania and Victoria.. 

In a small embayment flanked by extensive carbonate mud -flats 

hypersalinity would be expected and may account for the low conodont 

diversity. 	The very low conodont yields per kg. are ascribed to 

hypersalinity and other harsh and unstable environmental features and 

also to a high rate (32mm/1000 yrs.) • of sedimentation. 

The environmental preferences of most conodont species was for 

subtidal conditions and only .Panderodus serpaglii sp. nov., 

Rhipidognathus? careyi sp. nov., C. monodactyla, Erismodus sp., and to 

a lesser extant P. tasmaniensis were well adapted to tidal flax 

conditions. 

•Mapping of the Conodont Alteration Index throughout the state 

necessitates the postulation of a high heat flow concentrated around 

the peripheries of the central Precambrian blocks during 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 conform-

ably between the Florentine Valley Formation below and the Westfield 

Beds above." The Westfield Beds have since 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 (in 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 



conodonts characteristic of American "Midcentinent" conodont -  faunas 

.five through to eleven. It will be shown that these faunas occur 

widely throughout Tasmania and provide a sound biostratigraphy for 

the Gordon Subgroup. 

Only the'Chazyan-Edenian•part of the limestone sequences 

has been studied. 	The Middle Arenigian-Lower Chazyan sections 

below the Maclurites -Girvanella 'beds' of Banks and Johnson (1957) 

are being studied by Dr. David Kennedy (University of Waterloo, 

'Canada). 

Choice of Localities 

• At the beginning-ofthis project no lithostratigraphic units 

(apart from the MacUtrites-Girvanena•lithotope)•had been recognised 

within the Gordon Subgroup except in the Florentine Valley (Corbett 

1963, 1970). 	Corbett and Banks (1974) have since published a .  

description of the Ordovician sequence in the Florentine Valley, 

have outlined a preliminary.biostratigraphy,and have defined several 

distinctive formations and members. 

Mole Creek was chosen as the initial site of detailed bio- 

•stratigraphic study by M.R. Banks and the writer because of the 

presumed lack of structural complication, the excellent outcrop, 

the fossiliferous nature of the limestone, the lack of thick bush 

and because the contacts between the overlying and underlying 

elastics could be mapbed to within a few metres. 	The Florentine 

Valley outcrops, although lacking structural complexity and being 

fossiliferous,often have poor outcrop consisting of strike ridges 

with considerable stratigraphic gaps in between. 	Important out- 

crops are being continuously overgrown during forest regeneration, 
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FIGURE 1. 

Intrpretative summary of the main elements of the Pre-
Carboniferous rocks of Tasmania. From Corbett (1970). 
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FIGURE 2 	Distribution of main areas of Gordon Subgroup localities 
in Tasmania. 	Compiled from various sources. 

1. Andrew River*, 2. Near Birch's inlet*, 3. Bubs Hill*, 
4, Chudieigh*, 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 Valleys), 
8. Denison River*, 9. Near Duck Creek,. 10. Eugenana-Melrose-Paloona 
• Area*, .11. Everlasting Hills*, 12. Florentine 'Valley**, 13. Flowery 
Gully*, 14. Giblin River area, 15. Gunn's Plains, ' 16. Hampshire, 
17. Outcrop' to West of Hastings Caves*, 18. Huskisson River area*, 
19. Isle du Ge ..Lfe, 20. Judd's Cavern, Pict= Range*, 21., Junce*., 
22. Liena*, 23. Loddon River, 24. Loongana*,- 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 
Bluff, 35. Queenstown*, 36. Railton*, 37. Rasselas Valley, 
38. South Coast outcrops*,' 39. Vale of Belvoir*, 40. Vanishing 
Falls*, ,41. Zeehan*. 

** Major section 
* Sampled for conodonts 



13 



i 

L, 



14 

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, 

Vale of Belvoir, Don, Mersey, Ilfracombe, and elsewhere" were 

Upper 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 ,subgroup 

by Corbett and Banks (1974). 
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Techniques 

Two hundred and fifty conodont samples were collected at 

approximately five metre 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 mainly 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 these. 	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 

the 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 

bush can be traversed only with considerable difficulty. 	For this 

reason 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 

very likely that more limestone outarops are yet to be discovered 

in Tasmania. 

Conodont abundances of productive 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 ca. 1971, Sweet and Bergstrom 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 Girvanena 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. 



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 (Canadian) 

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 

Tasmania in the area are Hughes (1957), Jennings (1963) and Rowe (1963). 

Banks (1957, 1963) identified some elements of the fauna and gave an 

outline of the stratigraphy and Webby and Banks (1976) described and 

illustrated part of the stromatoporoid fauna 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. ) and ending at Den Plains; 

17 
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FIGURE 3 

. Locality map of the Mole Creek area. The axis of an anti-
cline passc.; appyoximately along Standard Hill which is composed. 
of sub-limestone Moina Sandstone. Ordovician 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 Fig. 4). 

Members recognised in these two sections were subsequently mapped 

elsewhere, some as far as Dog'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 

Geology Of the region to the north of Standard Hill, showing 
• extent of members recognised in the Chudieigh Limestone Formation. 
Areas labelled A 7  G.  are shown in detail .  in Figure S. 
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FIGURE 5 

Maps showing collecting localities at Mole Creek. 
A - G: areas shown in Figure 4. Symbols as in Figure 



24 



• 25 



NN.
N  

274±4_273  

• . 
• 

4411414 cuss  goo, =ow 6010110  atellig 

• 

26 

	

• ...... 	 ..... 

• . 	.
• 

4_ 
304

.
,306,307 

3 

• • 	
• 	

•• 

10-11.• • 
. 	

. • .1 / 

	

. 	 • 	1 	1 	• 
• • 

. 	
. 

	

. 	1 	N....... 
.. 	 ...  

	

..... 	
. • 
	

. 

302, 	 r% 
• •

± ±303 ••• • 	 :268 	
•' 1 \ 

• • '297-300 	• 	•• ... 	 . •• . 

•

•N 

269 	.• 

• 291 295 	•• • 
. 

•
.÷ +4_1293-4 	".. 312) 

• 
. 

.• • 
309 - 
	

. 

-290 
296 .•.•  ... 

; 	*•• .... 	
41286-8 +  

.. 	
••• • . /

/276 

am. • 

•
• .85 	289 • • •, 	

i 
i 

• •• : 	 . 	1 
. ei 

•
•
_1_ 	 , 

1 283 	284-7 , •••• / ( 
. t .. 	 . 	, 

	

.• • 	i 
• • 	 • 	131 • • •• • 	.  . 	.. 

. 	 . 

	

i'.•• s  ".280 	 \ ■ 
■ 279 	4- 	' • 

281,282 	\0% 
4.1 

ee  
/ 
I 
V
/ 



27 

+80 



• • • 	 • •••••• 
• • • • 	• • +230 

-+231 

28 

. • 	+248 

••• 	+247 

. •• 	+246 
245+...• • • • 	• • 

• +244 

..* 	.• • •-1: 243 
• • ....242+ .. • 

240#241  • +239 .• 
238+ 	• 
237+ 

• 236+ 
• •• 235+ 	• 

. 	+234 .• 



• 

• 

• • • 

• 

• 

+219 
218 

+217 
+216 

+215 
• 

214 
_L213 
' 212 • . 	+ + A 

• • 	 21 
•

211  
, 2 I+ 22 

.• +223 

• 
• 
• 

• 

29 



30 

Chudleigh Limestone 

Definition: That sequence of Ordovician limestones and minor 

siltstOnes, outcropping between Standard Hill (at grid ref. DQ 466989) 

and the Mersey 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. 

Description: 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 Chudleigh Limestone consists of thirteen 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.) 

Definition: The Standard Hill Member is that 145 metres thick 

oncolitic limestone, with minor calcarenite beds, that outcrops on 

the 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 

Mdclurites-Girvanena 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 



member presumably , exists-under a cover of.talus from the ClasticS of 

Standard Hill.- To thesouth of Standard Hill the Standard Hill 

Member is only:seen at and near to The' Grunter (Grid ref: DQ 403002, 

see Fig. 3). 

Description: The lowest outcropping limestone is two metres of 

non-oncolitic dolomitic micrite. 	This is Overlain by one hundred 

and thirty eight metres of mainly oncolitic, stylolitic and doloMitic. 

limestone containing at least three beds of dolomitic biocalcarenite 

each about a metre in thickness. 	The Standard Hill Member is 

lithologically and faunally indistinguishable from the Cashions Creek 

Limestone Formation in the Florentine Valley (Corbett and Banks 1974) 

which Weldon (1974, p.41) describes as "typically a dark-grey, grain 

supported, intraclastic calcarenite." 	Oolites are common in many 

beds in the Standard Hill Member and the: writer has observed, a 

green mineral in thin sections and in residues which is probably .  

glauconite. 

Fauna and Flora:  The most important biological constituents of 

the Standard Hill Member are species of the chlorophyte genus 

Girvanella (Banks and Johnson 1957). Maclurites florentinensis 

is very abundant though its operculae are rather rare. 	Maclurites 

shells often form a point of attachment for Stromatocerium. 

Cephalopods similar to Orthonybyoceras are found and are common in 

the non-oncOlitic calcarenites where they are associated with 

strophomenids and a gastropod similar tolBucania: 	The mictofauna 

Includes abundant scolecodonts and rare chitinozoa. 	Conodonts are 

rare except in the non-oncolitic beds or in occasional Oncolite-free 

patches where they occur in reasonable abundance (up to thirty per kg).. 

, Age: By comparing Maclurites 17orentinensis to Al...manits from the 

Marmor of New York, Banks anciJohnson (1957) asSigned-a Chazyan age - 

to this 'member. 	The conodont-fauna confirms this dating. 	The 
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stratigraphic ranges of the conodont 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 subS.trife. 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 Maclurites 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 Aqaba 

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 much 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 (see Fig. 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 oncolitic Standard 

Hill Formation 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 reference 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 80' 	and • 200 

millimetres thick. The nodules are surrounded by dark argillaceous 

material in irregular layers about 10 millimetres thick. Many of, 

the argillaceous beds are bioturbated and are covered,with 35 

millimetre wide trains of unidentifiable shell debris. 	In its 

uppermost parts the nodular limestone is overlain by a micrite, some 

three metres thick, containing trilobites, which is immediately 

below a prominent bed of crinoidal calcarenite. 

Fauna: Apart from unidentifiable trilobites and, brachiopods near 

the top, the member is devoid of macrofossils. Scolecodonts are 

common and conodonts are very rare. 

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 

columns. Symbols are as follows: L = abundant Lichenaria. 
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, 	• 
animals, perhaps worms, were present and produced the shell 

daris trains. 	Scolecodonts are very abundant in residues. 

- The presence of trilobites near the top of the member with no 

intervening rocks and no obvious breaks between the fossiliferous 

picrite and the nodular limestone suggests a low intertidal 

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 

. DP455979 which contains .dolomicrites, algal mats, stromatolites, 

birds-eye limestone and flat pebble conglomerates, 

These features suggest .a high intertidal-supratidal environment. If • 

the limestone in that quarry represents a facies change to the 

nodular limestone two kilometres to the north,then the nodular 

limestone may be postulated to have been depdsited in deeper water, 

perhaps in a medium-high intertidal regime:. The presence of so 

much clay material may be explained by postulating a lagoonal 

environment for the nodular rocks. 	In a lagoon i clay material 

brought down by streams would be trapped and the sandy fraction 

incorporated into an off-shore bar. • Differential diagenetic com-

paction would have produced the nodular character.. 

Above the Standard Hill Member.correlate near The Grunter, 

above Kubla Khan Cave (atGrid ref. DP397995) 2 there is .a poorly. 

Sorted sandstone, containing orthids and rare aSaphinae, which 

• is interpreted as the off-shore bar mentioned above. 	A. conodont 

fauna from a trilobite bearing micrite which appears to be a• 

lateral equivalent of the sandstone,is identical to that from the 

Ugbrook Member and suggests that the Ugbrook Member. and the sand- 

' stone are the-Same age. 
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At The Grunter there is a gradual transition from an oolitic/ 

oneolitic limestone upwards into a sandstone/siltstone sequence. 

Most of The Grunter is composed of 000ncosparite,the lower parts of 

which have been strongly deformed with the oncolites having been 

shortened perpendicular to the cleavage by . as  much as sixty percent 

(Seymour 1975). 	The limestone conformably.overlies a correlate 

of the Moina Sandstone Formation,which is quartzitic and contains 

many beds containing up to 60 percent by volume of pyritic spheroids 

the long axis of which average one millimetre in length. 	The 

limestone appears to he much more oolitic at The Grunter than to the 

north of Standard Hill. 

Twenty metres from the summit of The Grunter the limestones are . 

non-oncolitic calcarenites, micrites, and dolomicrites which contain 

thin (2 mm) beds of sandstone (see Fig. 7E) separated by, on average, 

0.5 metres of limestone .....The , sandstone beds are-undulating, of 

variable thickness and weather out from the adjacent limestone. 

The frequency of these sandstone beds increases towards the top of 

The Grunter. 	Towards the summit cross-bedded calcisiltites and 

sandstones increase in frequency. • Palaeocurrent directions are 

from present day north. 	Several of tha limestone beds, near to the . 

summit, contain a profusion of vertical burrows suggesting an . 

intertidal environment. 	Gravel beds are common towards the summit 

and the top of The Grunter is, composed. of resistant beds of sand- 

stone with minor siltstone. 	Orthids are common in a few of the 

sandstone beds. • No asaphids were found though they are present . 

above the nearby Kubla Khan Cave in a litholOgical correlate. 	The 

hypostomes of the asaphid are common and are indistinguishable from 

that of Bapilicus'. 	No gradual transition between .  oncolitic 

limestone and sandstone is seen at Kubla Khan Where the boundary. 

appears to be relatively sharp. 
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The dull red sandstones and minor siltstones at the summit of 

The Grunter are well sorted and cross-bedded. 	They are tentatively 

interpreted as an offshore bar deposit, though a deta -qed study may 

reveal a different origin.. 

At The Grunter the transition from oncolitic limestone to 

brachiopod-rich sandstones takes place .  through 50 metres and 

thus, presumably, took place over a considerable time. 	Such a. 

gradual transition points towards an in situ growth . of a bar due 

to increased erosion of the source area and/or migration of a river 

system. 	If the offshore bar 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 occupy such a stratigraphic 

'thickness. 

Sassafras Creek Member nov. 

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

of micrite and slightly dolomitic micrite, nodular in places that .  • 

outcrops between Sassafras Creek (at grid ref. DP471989) and grid 

reference DP472993. 	The base- consists of three metres of calcarenite 

and the top is marked by a .  thin oncolitic horizon succeeded by a 

gastropodal shell bed. 

Occurrence: This member outcrops in both sections studied and 

also on Dog Head's Hill but has not been recognised elsewhere. 

Description:  The basal unit of the Sassafras Creek Member is a 

• three Metre thick bed of crinoidal biospararenite. . On the Main . 

• (eastern) section this forms the base of a cliff on the northern 

side of the Sassafras Creek flood plain.. The calcarenite contains 

a patchy fauna of Silicified stromatoporoids, •brachiopods, gastropods .  

and. bryozoa. 	A calcarenite occurs near the base of the western 



FIGURE 7A. Standard Hill Member 
Mole Creek, bedding plane, show-
ing sections through Mdclurites 
and oncolites. Lens cap is SOmm. 
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 71. 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.D. 192637. 
Lens cap 50mm. in diameter. 	Hammer is 380mm. long. 
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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 just above a micrite with sowerbyellids. • This 

calcarenite (which contains glauconite and•Ischadites) is the base. 

of the Sassafras Creek Member .  in the western section (Figs. 3 & S). 

In the eastern section the calcarenite is followed by 138 

metres. of dolomitic micrites containing a shell bed with gastropods, 

Lichenaria and stromatoporoids, though the 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 this unit contains large (up to 20 mm) diameter 

oncolites, which form beds up to 0.1 metres thick. • Above this 

shell bed is two metres of bioturbated dolomicrites containing 

large chert nodules. The shell bed is taken as the top of the 

Sassa fras Creek Member. 

Fauna: Unidentified trechospiral gastropods and stromatoporoids 

occur- in most of thismember, though cystostroma occurs near the 

base. Lichenaria is Common throughout. 	Gastropods in the upper- 

most shell bed include Helicotoma johnstoni, Loxoplocus. (Loxopiocus), 

Loxoplocus (Donaldiena), Trochonema (Trochonema) and indeterminate 

rotelliform gastropods (C. Tassel pers. comm.). 	Large • colonies .  ' 

of Tetradium are associated with the; gastropods. 

Environment: The crinoidal calearenite iS interpreted as a tidal 

channel deposit cutting the intertidal limestones of the Ugbrook 
- 

Nodular Member and the lower parts of the Sassafras Creek Member. 

The majority of the Sassafras Creek Member is unfOssiliferous 

containing only the occasional stromatoporoid, gastropod and 

Lichenaria. This low diversity fauna is not associated, with known 

stenobiontic faunal elements. 	The micrites contain an appreciable • 

amount of dolomite though worm burrows are not abundant. Unfortunately 
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much of this member occurs in a cliff where bedding planes are not 

well exposed or on a wooded hill where the light is poor .  and lichen 

covers much of the rock surface. Thus a firm environmental inter- 

. pretation must await detailed petrographic and geochemical work. 

However, in the more open western section bioturbated dolomicrites 

• are found which together with the low diversity eurybiontic •fauna, 

rarity of conodonts and abundance of scolecodonts, suggest a 

restricted and .harsh and presumably mainly intertidal environment. 

• The gastropodal/Ttradium rich/coralline/oncolitic shell bed at 

the top of the member suggests a deepening of the depositional basin 

and a low intertidal or high.subtidal environment. 

Dog's Head Member (nov.) 

Definition:  The Dog's Head Member s that 470m thick sequence of 

micrites and. dolomicrites Outcropping between grid references 

DP472993 and DP475997. 	Chert is common in the lower two thirds of 

the formation and worm burrows 'common in the upper third. The base 

is just below the first appearance of chert nodules and above a 

gastropodal 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 

sections and to the west at Dog's Head Hill (Fig. 8). 

Descrifftion: Immediately above the gastropod/Tetradium bed at the 

top of the Sassafras Creek Member is a-dolomitic bed containing 

abundant, small (40 mm diameter) stromatoporoids. 	The succeeding 

480 metres of micrite and dolomicrite contains a large number of 

silicified shell .beds and chert nodule beds. 	One three metre . 

thick bed-of oficolites 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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Stratigraphic column through Dog's Head Hill. 
Symbols as in Figure 6. 
Mole Creek Member at top overlying Dog's Head Member. 
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vening outcrops. Several sequences of very dolomitic bioturbated 

limestones are found between the fossiliferous micrites. 

Fauna: The lowest fossiiiferous beds contain Labyrinthites and 

Ischadites associated with rotelliform gastropods in the eastern 

section and Foerstephyllum in the western section. Foerstephyllum 

is found throughout the member in appropriate environments. -  Large 

colonies of Cystostroma• are common in the lower half of the 

member. 	Lichenaria (sometimes L. ramosa), heliolitids, halysitids, 

and Labechia•occur sporadically throughout the member. Crypto-

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

is abundant and is represented by T. cribriforme and other species. 

Palaeophyllum 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 

Thamnobeatricea and -Coccoseris. 

Trilobites are rare. - Pliomerina occurs in one bed 300 

metres above the base of the member. Cephalopods, 

brachiopods and pelecypods are abundant but have not, as yet, been 

studied. 

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

taining a •stenobiontic fauna suggests that Many of these beds are 

subtidal. 	It 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 

characterised by bioturbated dolomicrites (see Fig. 6). 'Bedding 
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surfaces are often crowded with dolomitised horizontal to sub-

horizontal worm burroWs and/or gastropod grazing .  trails. 	Several 

beds show evidence of deFsication and birds-eye limestone occurs 

. rarely 	Scolecodonts a -•:e very common in residues and are often 

quite large (several millimetres long) Wliereas conodonts are very 

rare. 	The four unfossiliferous 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 sequences there are several thin (0.im) or thick (3m) 

beds of oncolites which suggest agitated conditions in a low inter-

tidal environment. 

An interesting faunal gradation can be observed when moving 

from the intertidal into the. subtidal sequences and back again 

(Figs 6, 9). 	The shallowest assemblage - consists of small 

pelecypods. • .At slightly deeper levels there is-a stromatoporoid/ 

Lichenaria association i often including gastropods. 	A deeper 

assemblage contains Tetradium and the deepest contains cephalopods, 

orthids, strOphomenids and trilobites. 	Thus four transgressions 

are each followed by a regression (Fig. 9). The' lastregressive 

sequence marks the top of the Dog's Head Member and is followed by 

the transgressive sequence of the Mole Creek Member. 

Mole Creek Member (nov.) 

Definition: The Mole Creek Memberds• that sequence of fossiliferous • 

reddish siltstones, black shales; micrites and calcarenites out-

cropping between grid references DP475997 and DP476998. 	The top, 

in the eastern section, is an unfossiliferous siltstone -75. metres 

• above the base of the, member which is a fossiliferous reddish. . 
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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 is 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 niomerina, illaenids, stictoporellids. 

and orthids. 	The associated calcarenite (in the western section) 

also contains Pliomerina. Eofietcheria, and Nyctopora are found in 

micrites in the eastern section. 	Unidentified cephalopods, 

brachiopods, bryozoa 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). 



He suggests that the siltstone deposition was due to basinal 

leepening and was possibly triggered by reheating at depth 

(Veevers 1976). 

Overflow Creek Member (nov.) 

Definition: The Overflow.  Creek Member Is that 240 metres of mainly 

unfossiliferous dolomicrites and dolosiltites outcropping between 

the small hillock to the north 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. exposed in the eastern 

. section but is poorly exposed and may be faulted in places. 

However, in the western section, from the junction of a - dry creek 

with Sassafras Creek (at grid ref. DQ45)008) to the top of the hill 

700 metres to the south of the Mole Creek quarry (at grid ref. 

DQ462016), there is excellent exposure. 	The member Is also well 

exposed on large bedding plane slabs in Overflow Creek (see figs. 

3 & 4) and on the banks of the Mersey River at Union Bridge (grid ref. • 

DQ444038, see fig. 3). 

Description: The member consists of thickly bedded, bioturbated 

dolpmicrites in its lower parts with very rare fossiliferous 

The bulk of the member consists of thinly bedded ,(50mm thick) beds 

of micrite alternating with ten millimetre thick beds of dolomicrite . 

• or dolomite. 

Many of the micrites contain gastropod fragments, are bioturbated 

and some are mud-cracked. 	Birds-eye limestone • and . stromatolites 

are present. 

Basnayake (1975) has made a detailed study of the limestone and 

.ha S recognised highly dessicated pelmicrites and diSmicritcs which . 
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are cut by sometimes cross-bedded beds of pelsparites. 	Several 

of the cress-bedded units are found near the top of the member and 

these units can be traced for several kilometres along strike'. Some 

of these cross-bedded units contain abundant but broken conodont 

elements. 
• 

The top of the unit is marked by - a coralline, gastropodal 

micrite containing relatively little dolomite. 

Fauna:  Peaeophynum and cephalopods are found near the base of the 

member and rare gastropods are found throughout the member. 

StroMatoporoids occur in or near the pelsparite beds. The uppermost 

beds contain Fofleteheria. 

Environment: The environment is clearly intertidal mainly low 

intertidal with the occasional supratidal sequence.. Basnayake's 

(1975) chemical work has shown high salinities based on high 

strontium, magnesium and sodium concentrations. 	The cross-bedded 

pelsparites are interpreted as channel deposits crossing tidal flats 

(Fig. 79). 

Den Coralline Member and overlying limestone 

Definition: The Den.Coralline.Member is thatj93 metres of coralline 

calcirudites.and sparsely fossiliferous micrites.that outcrop between 

120 metres north of the Den homestead and the valley slopes to the 

east of the bend in the Mersey River (at. grid ref. DQ483010) over- . 

looking the Den Plains.. The Den -.Member has been loosely defined by 

Banks and Barrett (in Press). 

Occurrence: The best•exposures are probably near the Mole Creek 

quarry 'around a small syncline (grid ref.' DQ463023) and through' the 

quarry section. 	A similar corallina fauna is found to the south 

of Liena. (Hill 1942) .  and probably •represents the Den Member. .Banks :  

(1962, p.174) records the presence of a probable equivalent of 



this member near Chudleigh. A highly coralline limestone is found 

at or near to the top of the limestone elsewhere in Tasmania at 

Gunns Plains, Ida.  Bay, Bubs•Hill, Florentine Valley and at the Olga-

Hardwood divide .(see Fig. 2 for localities).• 

Description:  The base of the Den Coralline Member is taken to be 

five metres of interbeddeddolomicrites and micrites which overlie • 

•a coralline bed atthe top of the Overflow Creek Member. Above this 

is a 55 metre thick sequence of micritms,and.coralline calcitudites, 

dolomitic in places, which pass Upwards into 38 metres of sparsely 

:fossiliferous micrites containing many thin (up to 30 mm thick) 

•carbonaceous shales. 	The top of this sequence marks the top of 

the Den Coralline Member. Above the Den Member is 40 metres of 

light 'coloured (grey-white) unfossiliferous micrites containing.. 

thread-like calcite inclusions and resembling' birds -eye limestone. 

This is overlain by siltstone, •the base of which marks the top of 

the Chudleigh Limestone. 

.Fauna: Favistina and Palaeophyllum occur near the base of the member 

and Catenipora and Plasmoporeila (and?.Grewingkia) are found eight 

metres from the base. 	Foerstephyllum is found higher up the• sequence 

and is followed by Diploepora, Favistina, Favosites Aiaacera, 

Falsicatenipora, Tryplasma, StrepteZasma and a host of, as yet 

unidentified, corals, sttomatoporoids, pelecypods, • bryozoans and 

cephalopods. 	A large bivalved organism (up to 80 Mm long) is 

found at the quarry and at the Den and is possibly Eodinobulus or the 

•pelecypod nasta.. Webby and Banks -  (1976) have recently described 

Some of the stromatoporoids from the syncline to the south west of 

the quarry. 

.Environment:  The Den fauna is clearly•subtidal and stenotopic. 

However, •very few Of the corals and stromatoporoids are in growth 
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position and the whole fauna could be a thanacoenotic introduction 

into an intertidal environment. 	Certainly the limestones are 

dolomitic but the alternation of beds containing distinctive 

faunas and the diversity and size range within . specie:; suggests 

that the fauna is essentially a biocoenosis inhabiting a shallow 

subtidal, limey, sea • bottom (Fig. 79y -:•- 

The environment of deposition of the 40 metres of creamy • 

unfossiliferous micrite is enigmatic and must await detailed:petro-

graphic and geochemical study. -  The presence of an abundant conodont 

fauna probably indicates a subtidal environment.. 

,Upper Ordovician Siltstones 

Fifteen metres of buff coloured siltstones overlie the Chudleigh 

Limestone and contain an abundant fauna of brachiopods including 

Onniella, Kjerulfin4 and tentaenids. 	The only trilobites present 

are rare prOetids 	The top of the siltstone marks the top of the 

Gordon Limestone • Subgroup and is overlain by an unfossiliferous 

•quartzite of the Eldon. Group. 

Summary of the Chudleigh Limestone 

The sequence of members (Standard Hill, Ugbrook, Sassafras 

Creek, D 	Head, Mole Creek, Overflow Creek and Den) is easily 

recognised and may he mapped to the west .(to Dog's Head Hill) and 

•with less facility to the south of Standard •Hill. 

Using simple faunal and lithological criteria, observable 

in the field, the Standard Hill Member. is thought to be very low 

intertidal, the Ugbrook'Nodular - Member middle intertidal and • 

lagoonal, the Sassafras Creek Member mainly middle intertidal and 
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• 

FIGURE 9 

Stratigraphic section through. the Chudleigh Limestone at 
Mole Creek (Eastern Section) showing postulated changes in sea-
level. Roman numerals I - VI are major suLtidal 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 symbols as in Figure 6. 
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subtidal near its top. 	The Dog's Head Creek Member is mainly 

subtidal (65% by thickness) and thirty five percent intertidal 

whereas the Mole Creek Member is subtidal and the Overflow Creek 

Member mainly intertidal-supratidaL 	The Den Coralline Member 

represents a return to-subtidal conditions. . 

Of the }300 metres of Chudleigh Limestone only twenty 

percent represents.subtidal conditions. 	The majority is inter- 

tidal though exactly how much is supratidal remains to be worked 

out. 

If the minor subtidal channel environments are ignored then 

there are six major subtidal transgressions, five of them con-

centrated in or just above or just below the Dog's Head Member 

(Fig. 9). 	The sixth is in the Den Coralline Member and marks 

the end.of limestone deposition. 

The general predominanceof intertidal conditions explains 

the paucity of conodonts and .other stenobiontic faunal elements. 

Although conditions such as salinity and water depth have 

oscillated the fluctuations have been minor and of small amplitude. 

From the Chazyan to the Edenian conditions were, on the broad scale, 

extremely stable in the Mole Creek area. 



CHAPTER III 

GORDON SUBGROUP LOCALITIES 

Introduction 

The major purpose of this section is to outline the stratigraphy 

of those Gordon Subgroup localities that have been sampled for 

conodonts. A comprehensive review of each locality is not attempted 

as structural, economic and palaeontological data are available for 

several of the localities in Banks (1975„1962), Hughes .(1957), Banks 

and Burrett (in press) and in the various cited publications of the 

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. 	Howeverfor, 	many of the localities 

• this is the first geological or the first stratigraphic informatiOn • 

available. Some of these data are of a•reconnaissance nature only. 

Observations made by the writer are summarised along with such other 

published and unpublished information as is necessary to understand 

the biostratigraphic.correlatiOns made in Chapter Five. 	Localities 

that failed to yield conodonts have been very briefly summarised... 

Brief remarks are included on the general environment represented in 

each section. 

Except for small faunules no attempt is made in this chapter., to 

suggest. correlations for the sampled 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 km east south east of the Darwin Crater at grid ref. 8013940134. 

.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
o and is strongly 
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FIGURE 10B 	Channel calcarenite 
with dolomite blebs overlying inter-
tidal micrites. Lower Limestone 
Member Florentine Valley. 
Conodonts are rare in the channel 
deposits and absent in the inter-
tidal micrites. 

FIGURE 10C 	Biocalcirudite in 
Upper Limestone Member containing 
corals and cephalopods. 	Conodonts 
are rare in this rock type. 

 

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 SOmm. in diameter. 

FIGURE 10D 
Perpendicular to bedding worm tubes in dolomicrite in Claude Creek. 

Lens cap is SOmm. in diameter. 
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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 1OF 
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. 



FIGURE lOI 
Flat pebble conglomerate in limestone quarry near 

Bubs Hill. Bedding plane view. Pen is 95mm. long. 

FIGURE lOH 
Flat pebble conglomerate and algal laminated limestone 

in quarry near Bubs Hill, side view. 
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FIGURE 	10J 
Perpendicular to bedding worm burrows 

("tubicolar sandstone") in quartz arenite (Moina 
Sandstone correlate) beneath limestone near 
Grieve's Siding Zeehan (x 0.8) 

FIGURE 10K 
Ripple -marked Moina Sandstone correlate 

west of Grieve's Siding. Spots may be rain 
prints or gas escape holes. Hammer is 350mm. 
long. 



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. 
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FIGURE 10 0 
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 	101) 
Dolomitic beds overlying, algal laminated 

beds overlying dismicrites in Smelter's Quarry 
Queenstown. Hammer is 300mm. long. 

FIGURE 
Close-up of Figure 10P 

Alternating dolomites/micrites overlying 
algal laminated beds. 



FIGURE 	10S 
Large stromatoporoid and coral colonies in "reef" 

limestone along Picton River. Lens cap is 50mm. in diameter. 

FIGURE 	lOR 
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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Siltstone 

Quartz sandstone with 
tubicolar bodies 

Variegated Sandstone - 
and siltstone 

SME.1...TERS 4  
SANDSTONE 

• • 	• 
• .• 	• 

• • 	• 
• • 	• 

• • 	• 

N'sINArr) 

Unfoss. dolomitic Limestone 

Dolomitic limestone with 
favasitids etc. 

DotomitiC 2, sitic..timestone 
Gritty limestone 

-----. Ripple- marked sandy" and '. 
silty Limestone 

Limestone with sphalerite, 
galena 

Siliceous Limestone with 
corals 

Highly foss. limestone 

Dolomitic limestone with 
\ hetioiitids, Edfietcherict \Dolomitic micrite with 

sphalerite . 
.Limestone with corals, • 

. 
	

gastropods, tephatopods 
Laminated micrite with 

syneresis cracks " 
PIONEER . BEDS 

. and 
TURICOLAR .SANDSTONE 

•HAULAGE UNCONFORMITY 

CHOCOLATE SANDSTONE 

0000  
0 0 0 MIDDLE OWEN 

1 Chert nodules (some with galena) 
2 Corats, brachiopods, gastropods, cephalopods 

HILL, GILL) 

FIGURE 11 

Stratigraphic section through Subs -  Hill showing conodont-bearing 
.horizons. Based on Banks and Burrett in press, from Reid 1964. -  
'Composite section includes data from Queenstown (Bradley 1954). 
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cleaved. 	The locality is probably a third oC the way up the limestone 

section in this area. • The dark micrite contains large blebs of 

dolomite up to 60 mm in diameter. 

Two of the samples yielded a fauna consisting of Phragmodus undatus 

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

an agerange from Fauna eight to Fauna eleven.. All of the •specimens 

were deformed and fragile as is a collection from a drill hole from the 

Darwin Crater ..(grid ref. 8013, 8915) (Ford 1974.).. The specimens from 

the Darwin Crater (at a depth of 100 metres) are 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 carbonates are present at 

Subs Hill (grid ref. CP 986362). 

The lower part of the limestone is faulted against the surrounding - 

Precambrian rocks. 	The lowest part of the limestone is highly 

dolomitic, bioturbated and is unfossiliferous. 

Beds of coralline micrite, dolomite and quartzite occur near the 

top of the Carbonate sequence and the limestone is overlain discon-

formably by a correlate of the Crotty Quartzite (Reid, 1964). . 

The highest limestone beds, containing corals such as Palaeophynum - 

and Favistina and halysitids as well as bryozoa, brachiopods, gastropods 

and cephalopods, has yielded a conodont fauna consisting of Plectodina c . 

furcata (Hinde), Beladina compressa (Branson and Mehl), Drepanoistodus 

suberectus (Branson and Mehl), Panderodus gracilis (Branson and .Mehl), 

• Phragmodus undatus Branson and Mehl, an eoligonidiniform element 

probably belonging :to 0. robustus (Branson, Mehl and Branson), and 
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Milaculum ethinclarki MUller. 	The lowest samples that yielded 

conodnnts (2 on Fig. 10) contained P. undatus Branson and Mehl, 

Drepanoisuodus suberectus (Branson and Mehl), Belodina compressa 

(Branson and Mehl), Plectodina cf. farcata (Hinde) and P. gracilis 

(Branson and Mehl). 

.Claude Creek (Locality 5 on Fig. 2) 

A small outcrop of limestone occurs at Claude Creek at grid ref. 

W311049 and contains deformed oncolites -  and Maclurites (Jennings 1958, 

Seymour 1975). 	The limestone is approximately 50m thick and has 

yielded a conodont fauna consisting of Belodina alabamencis Sweet and 

BergstrOm, Pande2,odus serpaglii sp. nov., Phragnodus flexuosus 

. Moskalenko, Acontiodus . cf . nevadensis Ethington and Schumacher and 
• 	-_ _ 	. 

Belodella'copenhagenensi.s(Ethington and Schumacher). — 

The Moina Sandstone, below the limestone, contains small and large 

scale cross-bedding, ripple marks and vertical and horizontal worm 

burrows. 	Most of the sedimentary features are similar to those from 

tidal flat deposits (various authors in Ginsburg 1975). 	Five metres 

above the base of the limestone there is a bed containing pyritised 

asaphids. The contact between the Moina Sandstone and the Gordon 

'Subgroup is gradational and consists of about four metres of marl. 

Because of structural complications 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 ram). 

The remainder of the limestone is highly dolomitic • and the shells (mainly 

gastropods) are coMpletely replaced by dolomite. 	Algal laminated and 

vertically burrowed dolomicrites are common (Fig. 10 D). Many•of the 

beds are lenticular and cross-bedded channels are common., Most of the 

sedimentary structures and the low faunal diversity suggests a tidal 

flat environment; Ten samples have been examined but only two have yielded 

conodonts, one from the base and one from near the top of the section. which 
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FIGURE 12 

Stratigraphic sections 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 envircp.Ment; Dashed lines indicates probable. 
correlation of sections within Faunas S and 6. 
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contain identical faunas. 

Eugenana-Melrose-Paloona area (Locality  10 on 'Fig: 2) 

Several limestone outcrops are found in the - Eugenana-Melrose-

Paloona district (Burns 1964). 	The Ordovician rocks of the area 

have recently,  been studied by Scanlon (1976). 	Samples from the 

quarries at Eugenana (at grid ref. N418354) in the Maclurites- 

Oncolitic assemblage failed to produce conodonts. 	Webby (in'Zitt.) 

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 there are two limestone sections (Fig. 12) 	The 

• first section (at • grid ref. -  DQ397325) is(290M-! thick and consists 

of 100m. of biomicrite at the base overlain by. intramicrite,.oncointra-

micrite and algal -  biomicrite. 	The lower half of the section has been 

interpreted as deposited in a subtidal environment and the upper half • 

in an intertidal regime (Scanlon 1976). 	A conodont fauna from 50 

metres above the base includes Belodellalcope,nhagenerTZKEthingtOn and 

Schumacher):, Panderodus gracilis (Branson and Mehl),'Phragmodus: flexuosus 

Moskalenko and Poiderodus serpaglii st)..nov. 

The second section (at grid ref. DQ399327) ist28 -ij .thick nd is 

oncolitic.at many levels. Scanlon (1916, fig.. 46) showed that the 

environment oscillated- between - subtidal and intertidal. Panderodus 

serpagZii sp. noV. was fOund .  in a sample from 60m. above the base 

and Plectodina• aculeata (Stauffer) was found in a biooncosparite at the • 

top of the sequence. 

Only three out of twenty sample's processed by Scanlon and the writer 

yielded conodonts and these are Shown on Figure.  12. 

Mdclurites occurs throughout the first section but is only found 

. at the base of the second section. -  

A species•of•Labechia is found halfway through the second Melrose 
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FIGURE 13 

Reconnaissance geological map of the Everlasting.  Hills area. 
•' No reliable mapping is available in this region outside of the 

area shown here. A-A section surveyed. CoAtour lines in feet 
above sea level. 
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• setion and is close to a. species from the Sassafras Creek Member , 

at Mole Creek 

The Conodont fauna from the base Of both Melrose sections 

suggests correlation with the Standard Hill Member. 	The discovery 

of P. aculeata and Labechia higher in the sequence Suggests correlation 

with the •Sassafras Creek Member. 

Fifty-five m. of biosparite are found in a small outcrop near 

'Lower Barrington (at grid ref. DQ423289) and one sample from halfway 

through the section has yielded Phragmcdus 5exuosus Moskalenko 

suggesting correlation with the Standard Hill Member of Mole.Creek 

. Everlasting Hills (Locality 11 on Fig. 2)  

Limestone in the south •Loddon River area (Locality 23 on Fig. 2) 

has been known for some time (Ward 1908, Wells .1955). 	The geological 

•map. of Tasmania (Williams, 1976b) showL .  the region between the South 

Loddon River and the Loddon Range (an area of over 100 square 

kilometres to be a fault bounded block containing a thin Ordovician • 

sequence, overlain by extensive deposits of Siluro-Devonian clasties.• 

Discussion about the area with Ian McKendritk revealed that he had 

found karstic features on aerial photographs within the supposed 

Siluro-Devonian outcrop. 	These dolines have the characteristic 

features of Gordon Limestone .dolines rather than Precambrian dolomite 

• dolines which are extensively developed to the south. . A visit to the . 

Everlasting Hills area (7 kilometres east of the Loddon River outcrop) 

revealed a very thick sequence of mainly unfossiliferous, often 

ferruginous, sandstones and siltstones, highly pyritic in places, 

.dipping . to.the south along the Jane River Track (see Fig. 13). 	An 

• outcrop of these elastics (at grid ref. DP196176. see Fig. 13) contained 

•planispiral gastropods. 	The overall aspect of these elastics is Lower • 

:Ordovician rather than Siluro .-Devonian. 



The newly discovered limestone • Outcrop visited is two kilometres 

east of the Jane River -Track (at grid ref. DP202157 see Fig. 13). 

. The dolines are about two hundred metres in diameter and indicate that 

several hundred metres of limestone are present beneath the limestone 

outcrops examined on the northern flanks of Everlasting Hills (see 

Fig. 13). 

The limestone. is inferred to be mainly intertidal, being very 

•dolomitic, generally unfossiliferous and bioturbated in places. 	Very 

few macrofossils have been observed through silicified brachiopods 

have been found in a metre thick channel calcarenite bed. 

Specimens were collected from.a fifty metre thick section -above 

.a cave at grid ref. DP199163 and a few of these yielded abundant 

conodonts including.Phragnio&ts tasmaniensis sp. nov., Chirognathus 

Imonodac.tylus:Bransoh and Mehl, Belodina compressa (Branson and Mehl), 

Drepanoistodus suberectus (Branson and,.:e.h1), Panderodus gracilis 

(Branson and Mehl), Plectodina aculeata (Stauffer), Ex*modus graCilis• 

(Branson and Mehl) • and Rhipidognathus? carey -, sp. nov. 

The fauna is very similar to that found in the Lower Limestone 

Member of the Benjamin Limestone and in the Ugbrook Nodular Member. at 

Mole Creek. 	The presence of Chirognathus,monodactyUiSsuggests a 

Blackriveran age. 	Only the calcarenite yielded a diverse fauna; the 

dolomicrites of the-intertidal/supratidal sequences, yielded only 

'fibrous conodonts 

• Loose blocks of siltstone (containing abundant crinoid ossicles) 

and Sandstone (containing abundant rhYnchonellids and orthids) were 

found near to the topmost outcrop of limestone (Fig. 13) and, pending 

detailed examination are preSuiably Silurian although an Ordovician 

age cannot be excluded.. •  

This reconnaissance survey has revealed a hitherto unknown 



sequence of Very interesting and palaeogeographically very important .  

Lower Palaeozoic rocks that awaits further study. 

Florentine Valley (Locality 12 on Fig. 

Introduction: 

The Florentine Valley contains probably the most complete 

• section of Gordon Limestone subgroup in the state. 	The oldest 

limestones in the synclinorium have yielded a conodont fauna belonging 

to the Prioniodus evae Zone of Lindstrbm (1971) (Stait 1976). 

There are 500 metres of limestone below the Cashions Creek Limestone, 

the conodont fauna of which is being studied by Dr. D.J. Kennedy 

• (Waterloo). 	Unfortunately the limestone outcrop is not as complete 

. as in the Mole Creek area and therefore that area was chosen for 

detailed study (see p. 17). 

The Florentine Valley has been mapped by Corbett (1963) and the 

stratigraphy and palaeontology 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 (Locality 2.1 on 

Fig. 2). 

The stratigraphy of the limestone section is summarised in 

Figure 15. 

- Localities: 

,Three areas in the Florentine Valley synclinorium have yielded 

conodont faunas': 	Weldon (1974)• measured and analysed a section 

through the Westfield Syncline (section C-C on - Figure 14). 	He 

made 80 of his samples available to the writer but only 15 of 

these yielded.conodonts. 	A section parallel to that Of Weldon was 

measured, to the -north, along the Westfield Road, 	This section is 
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FIGURE 14 

Locality diagram of the Florentine Valley based on mapping by 
Corbett (1963, 1970). Circle symbol indicae outcrop and postulated 
outcrop of the Cashions Creek .Limestone. Dots indicate Eldon Group 
sandstone' awl 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.Limestone Member of the Benjamin Limestone Formation along 
Nine Road. 
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• Summary of Gordon Limestone Subgroup succession in the 
Florentine Valley showing conodont-bearing horizons. From 
Corbett and Banks (1974). Dashed lines do not indicate 
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 MacZurites. 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. 
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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 is 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 Benjamin 

Limestone are currently being studied in greater detail by C. Calve'''. 

Only calcarenites and samples containing ,a stenobiontic macrofauna 

were collected. 

The distribution of the Cashions Creek Limestone Formation of 

Corbett and Banks (1974) is shown in Figure 14. 	Approximately thirty 

samples from this formation failed to yield conodonts. - 	Only samples 

from the - Felix Curtain Road area (sections A-A, B-B on Figure 14) 

•contained useful conodonts. 	Two sections were measured and are 

- summarised in Figure 17 . . 

A few samples have been collected from the Lower Limestone Member 

from along Nine Road at grid ref. DN586754 at the point marked•D 

on figure 14. 

The locations Of the productive samples and .their included conedonts. 

is summarised 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. conodonts from one sample from 

Flowery Gully and suggested an Arenigian age for the base of the 

limestone. . Graptolites from the siltstones, that overlie the lime-

stone at Flowery Gully, have been identified as Retiograptus and 

neurograptus by M.R. Banks (Banks and Burrett in press) and therefore 

- a-Late Ordovician age for the upper part of the limestone seemed. 

.probable. 	Several samples from the top of the limestone, however ,  

have yielded on abundant and diverse fauna including Periodon aculeatus 

• Aladding and conodonts of Whiterockian age. . This dating has since been , 

confirmed in detail by Kennedy (in Banks and Burrett in press). • Thus 

there is either a large stratigraphic gap between the limestone 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 is not as 

simple as envisaged by Kennedy (1971). 

Rather surprisingly limestone deposition appears to have ceased 

in the Flowery Gully area before limestone deposition was initiated 

in most other areas in the state. 	Alternatively, the limestone was 

deposited and then eroded before the depbsition of the overlying 

.siltstones. 

Gunns Plains (Locality 15 on Fig. 2) 

Williams and Turner (1974) have estimated the thickness of the 

limestone at Gunns Plains as 900 metres. 	Two samples have been 

processed from the lowest outcropping limestones which are 150 m above 

the base of the limestone. • The top of the limestone contains.a 

coralline fauna (Banks 1962) and three samples were processed from 

this horizon. 

The highest samples yielded a conodont fauna consisting of • 

Fhragmodus undatus Branson and •Mehl, Plectodina cf. furcata (Hinde), 

Panderodus gracilis (Branson and Mehl), Drepanoistodus suberectus 

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

lowest samples (from grid ref. D0,183276) yielded .  Chirognathuslmonodactylus 

_7 Branson and Mehl,• Plectodina aculeata (Stauffer) and 

Panderodus gracilis •(Branson and Mehl). 	This sample is 200m. above 

the base of the limestone. 	No samples from the base of the section 

have yielded conodonts. 

Locality near Hastings Caves (Locality 17 on Fig.  

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 the Gordon Subgroup localities at Lune River (Ida Bay). • The 
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discovery of what appearedto be .fossils in the carbonate by 

I.B. Jennings Suggested that this small outcrop could- belong in 

the GOrdOn Subgroup . . 	No conodonts were found in the limestone 

which lithologically is quite 'unlike Gordon Subgroup rocks'. 

Huskisson River area  (Locality 18 on 	g. 2) 

A thin (330 metres) sequence of Gordon Subgroup outcrops in 

the Huskisson River area (Blissett• 1962, Groves 1966, Rubenach 1973) 

but none of the five brachiopod rich •limestone samples collected 

from this area has yielded conodonts. 

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

• The new geological map of Tasmania (Williams 1976) shows the 

Isle du Golfe (at grid reference DM6175) as being entirely Gordon 

Subgroup. 	As it is almost impossible to land safely on this 

island by sea or air this mapping could not be verified. 

However examination of enlarged aerial photographs of the island 

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 ref. DN674105) 

contains oncolites and Maclurites. 	The conodont fauna consists of 

Belodellar4enhagenenthington and Schumacher), Panderodus serpaglii 

*sp. nov., Panderodus gracilis (Branson and Mehl) and Phrdgmodus 

flexuosus Moskalenko. 

• Liena (Locality 22 on Fig. 2) 

_Limestone outcrops extensively around and to the south of the 

small township of Liena (Jennings 1963).. 	This large area is yet to 

•be studied but samples from the bridge four kilometres to the - south 
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of Liana have been processed. 	This outcrop is close to (within . six• 

metres) of the base of the limestone. 	The outcrop near the bridge 

contains birds-eye limestone, bioturbated doldstones and algal laminated 

. dolomicrites. 	The thin-bedded algal laminated dolomicrites are 

. barren of conodonts but an overlying, metre thick micrite has yielded 

a few specimens of Panderodus serpaglii sp. nov. And phragmodus flexuosus 

Moskalenko 

Loongana (Locality 24 on  Fig. ) 

The structure, extent and economic importance of the Gordon 

Subgroup at Loongana has been summarised by Hughes (1957 pp. 

138-140). 	The limestone Occurs as a synclinal structure with 

minor parasitic folding. 'There are no overlying Siluro-Devonian 

elastics and the extent of post-Ordovician erosion of the Gordon 

Subgroup cannot .  be  established. The limestone is estimated to be • 

650 metres thick. 

• Samples werecollected (see Fig. 18) from 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 few oncoliteS and very 

small Pkzelurites (up to 40mm in diameter). 

A section along the road (Fig. 18) leading.into Loongana displays 

the sequence summarised in Figure 19. Most of the section along the 

road from the house near the sharp bend sign-posted "Dangerous Bend" 

t arid ref. DQ•176162) up to the bridge over Winter Brook (at grid:. 

•• ref. D0178150 - Fig. • 18) is dolomitic, bioturbated and in its upper 

•parts ' highly dolomitic (pure dolomites in places). and contains algal 

laminated dolomicrites.• These are associated with chert nodules up 

to 30 millimetres in diameter which display planar faces which could . 
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FIGURE 18 

Locality map of the Loongana area. 
Numbers refer to conodont samples. 
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well be evaporite pseudomorphs. 	The lower part of the road section 

is inferred to be intertidal and the upper part supratidal. Only one 

shell bed occurs along the road (see Fig. 19) and this has been 

processed for conodonts. 

The limestones collected and studied near to the synclinal axis 

are unfossiliferous dolomicrites which are occasionally bioturbated. 

Little variation could be seen in 120 metres of limestone 

studied. ' 

conodont• faunas 

The lowest oncolitic/intraclastic limestone contains Phragmodus 

flexuosus Moskalenko and Panderodus serpagZii sp. nov. 

-Sample no. 1 from near to the "Dangerous Bend" into Loongana has• . 

also yielded Phragmodus flexuosus Moskalenko associated with Belodina 

compressa (Branson and Mehl).. Samples 2 through to 6 were barren. 

Lorinna (Locality 25 on Fig. 2) 

Thirty metres of "dense grey limestone" occurs 20 metres 

north of the bridge at Lorinna (Gee. 1965). 	Samples collected by 

Gee (1965) • have yielded a conodont fauna of Phragmodus 

fiexuosus Moskalenko, Pandercdus serpagli7: sp. nov. and Belodella 

;4-enhagenensis(Ethington and Schumacher) - . 	Much of the limestone has'• 

now been flooded due to damming 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 threekilometres 

from Lune River. 	The area has been mapped by Everard (in Hughes 1957, 

p.52) and the geomorphology and hydrology discussed by Geode (1969). 

A large quarry is 'operative in the stratigraphically higher parts of the• • 

limestone at grid ref. DM 888874:— Old abandoned quarries are also 
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FIGURE 19 

Sketch section of the Gordon Subgroup at Lcongana, showing 
position of conodont samples (to right of c6lumn). The . 400m 
gap indicated is not a .  gap in outcrop but a gap in sampling. 
• Reconnaissance survey only. 
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present at grid ref. DM 874877. 	The limestone is overlain:by the 

Upper Carboniferous or Lower Permian .basal tilloid of the Parmeener 

. Super-Group and the contac ..:. can be located to within .  a Few metres. 

Blocks of sandstone containing strophomenids are found scattered through 

the quarry and these may - be present in between the limestone and the 

tilloid. 	Howeverthick bush has not allowed the relationships to be 

worked out in detail. 	The base of the limestone is not exposed at 

the surface. 	Teichert and.Glenister (1953,. p.13) have described 

TrochoZitoceras idaense and Plysterioceras from outcrops in Mystery Creek 

cave at grid reference DM 876878 and small samples of micrite have been 

collected from the bottom of this cave. (Mystery Creek Cave). . These 

samples are probably not •far above the base of the limestone section 

and are probably about 20m. - stratigraphically below the level at which 

M.R. Banks and others collected the cephalopods described by Teichert 

and Glenister (1953) . . 

.Specimens have been collected through. a•section along the road 

into the new quarry, through 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 summarised in 

Figure 20. 	The Section is mainly intertidal with minor subtidal beds 

that contain an abundant fauna of strophomenids and trilobites. 	A 

metre thick oncolitic bed occurs-at.43 metres above the base. A 

oncolitic bed ofsimilar'thicknesS occurs on the South Coast Track 

(at grid ref. DM871874) and is probably a correlate. 

The floor of the main quarry is composed of .a dark micrite 

containing an abundant - cephalopod-Stromatoporoid7coral fauna. Subtidal-* 

and low intertidal micrites and dOlomicrites comprise theworking face • 

(1976) of the quarry; 	Channel calcarenites are•foundwithinthe inter- 

tidal sequences.añd have yielded conodonts. 	A coral/sfromatoporoid • 
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fauna .  is found near the top of the quarry. 	The highest limestone 

beds found (in dense vegetation) above the quarry comprise brachj:opod- . 

rich micrites. 

The old quarry contains mainly intertidal dolomicrits with minor 

subtidal micrites containing large isotelids. 	In other beds there 

is a orthoconic cephalopodistromatoporoid/Fo3rstephy7aum community which. 

is analogous to the subtidal Actinoceras/Stromatocerium/Foerstephy I 7 

community recognised by Walker (1972)from the Blackriveran of New York 

State. 

Conodont faunas: 

The lowest conodont fauna was found at the bottom of the Mystery 

Creek Caves, This fauna consists of Panderodus serpagZii sp. nov. and 

Belodina alabamensis Sweet & BergstrOm. 

The conodonts from thelowest productive samples on the road leading 

to the main quarry (10m above the base of the section shown in Fig. 21) 

are Plectodina aculeata (Stauffer), Belodina compressa (Branson and Mehl), 

Panderodus gracilis and Phragmodus undatus Branson and Mehl. This fauna 

is found higher Up the section (53m. above the base of the measured 

section) and also includes-Bryantodina abrupta (Branson and .Mehl). One 

hundred metres above the base of the quarry channel calcarenites contain 

Plectodina cf. fUrcata (Hinde), Belodina compressa, Panderodus gracilis, 

Drepanoistodus suberectus and PhragModus undatus. This fauna is alo 

found 100 m stratigraphically above this point and about 30 m below the 

. top of the limestone section. 
• 

Moina (Locality 30 on Fig. 2) 

This area hasbeen mapped by Jennings (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 - fieXuosus Moskalenko., 
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'FIGURE 20 

Outcrops of Gordon limestone Sub-grout 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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BelodellaeopenhagenensssEthington & Schumacher) and Panderodus --- 

serpaglii sp. 116v. 

Olga River-Gordon River area (Locality 32  on Fig. 

Investigations by the Hydro-Electricity Commission in this area 

'have resulted, in several drill cores many of which have been sampled 

. for conodonts. 	Recently Rao and Naqvi (in press) have made a 

detailed geochemical and petrographic study of drill core limestones 

and sandstones from below the main limestone sequence. 

Roberts and Andric (1972; 1974) have outlined the geology of the 

area and Collins (1975) has .sampled the limestone and assessed its 

economic potential. Collins has made 60 of his samples available 

to the Writer,who has described the lithologies, identified the 

fossils and, from thickness information supplied by Collins, has 

constructed the .stratigraphic column of Figure 22. 

All of these samples were processed for conodonts but only three 

have yielded significant faunas. 

The total thickness of Gordon Subgroup •compiled from the data 

of Collins is approximately 1500 metres which is approximately., 

the same as the limestone thickness given by Roberts and Andric (1974). 

A sample, from an outcrop of 'limestone hear the junttiOn of the 

Franklin River and. the Gordon River (at grid ref. CN 965845) has been 

donated by Mr. R. Tarvydas. 	This sample contains silicified orthids 

and a conodont fauna consisting of Phragmodus flexuosus Moskalenko, 

"Tetraprioniodus" sp., Panderodus serpaglii - •sp. nov., AppalachignathuS? • 

Bergstriim et al,, and Drepanoistodus forceps (LindstrOm). 
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GORDON LIMESTONE DISTRIBUTION. 

GORDON — OLGA — DENISON AREA 

ADAPTED FROM P IF COLLINS 1975 
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FIGURE 22 
fLap showing collecting localities of P.F. 	Collins along the 

Gordon River near the junction with the Olga River. Limestone occurs betweer 
faults (dashed lines) to east of dam site and between dotted lines to 
the. west of the dam site. 



FIGURE 2S 

. Stratigraphic section through the Gordon Limestone Sub-Group along the 
Gordon River based on samples.. collected by P.F. Collins.. Symbols as in 
Figure 6. 

ct 

4 -6  

200 
150 
100 
50 

1 01 

top Gorcron Limst. 

ày 



Ficton River (Locality 33 on Fig. 2) 

The recently discovered limestone -sequences along the Picton River 

occur as five main outcrops and probably represent a total .limestone 

thickness of not more than 400 metres. 	The (presumed) lowest out- 

crops furthest upstream are shaley and do no containi conodonts but 

contain PZiomerina (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 locality C. 

The outcrop marked. 'C' on Figure 24 contains a prolific fauna of 

stromatoporoids (up to 0.5m. across) and corals up to 0.8 metres in 

diameter associated with high and low spired - gastropods, geptaenids, 

.isotelids and bryozoa. 	Considerable .expanses of biomicrite separate 

the colonial organisms and the outcrop canndt, therefore, be regarded 

as a•reef. 	Above the 50 metres of- 6oralline. limestone is about. 

20 metres of buff coloured, argillacebus, nodular biomicrite 

containing an abundant silicified fauna of orthids, strophomenids, 

bryozoa, gastropods, pelecypods and cephalopods. 	A prolific.conodont 

•fauna Occurs in the nodular member and includes Belodina compressa 

(Branson and Mehl), Drepanoistodus suberectus (Branson and Mehl), 

•Plectodina cf. fUrcata (Hinde), Phragmodus undatus Branson and Mehl, 

Pandercdus gracilis (Branson and Mehl), 0. cf. oregonia (Branson, 

• Mehl - and Branson) and 0. robustus (Branson, Mehl and Branson). 

This conodont 'fauna is unusually abundant for the Gordon Limestone 

Sub-group and the outcrops narked 'Cl 'probably represent one of the

deepest environments yet found in the Gordon Limestone Sub-group 

limestones. 

Above the nodular limestone there is a considerable strati-

graphic gap possibly representing at .least 100 metres of limestone. 

The highest outcrops are dark, pyritic and contain an abundant' 

brachiopod fauna. One fragment of a graptolite Stipe was found at 
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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 - 0,refer to horizons in 
Figure 24. 
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F is uncertain. Symbols as in Figure 6. 



this locality but no conodonts were found in the residue. 

Intensive sampling failed to yield'identifiable graptoIites. 

Queenstown (Locality. 35 on Fig.  

Steeply dipping, almost vertical, strongly cleaved limestones 

are exposed in the Smelters Quarry- at Queenstown. 	Twenty-three 

samples were collected but were barren 'of stratigraphically useful 

conodonts. 

On the basis of•Tetradium species diversity, correlation with 

the- Lower Limestone Member of the Benjamin Limestone has-been 

suggested (Banks and Burrett in press), 	Hill (1955) did not commit 

herself to an age assignment on the basis of the poorly 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 limestone sequence is exposed at Blenkhorn's 

Quarry where•it overlies the Caroline Creek Sandstone Formation grid, 

ref. DQ517247). Species of Nyhyoceras described by Teichert and 

Glenister (1953) are considered to belong in Wutinoceras and to be 

of Whiterock age .  by Flower (1968 p.8). 	No conodonts have been found 

in samples from 'Blenkhorn's, Quarry and Flower's. correlation is 

accepted in Figures75 and 77. 

At least eleven metres of steeply dipping siltstones,. calcareous 

'siltstones and silty limestones outcrop in the southern end of . 

Blenkhorn's Quarry and contain an abundant, though often fragmentary, 

orthid/strophomenid/trilobite fauna. 

Twenty samples were collected from•the main productive (Goliath 

Cement) quarry only one of which yielded . conodonts. 	The limestone e 
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Stratigraphic sequence through the limestone in the Smelter's 
Quarry Queenstown. :  Dots indicate. position of processed samples. 



in the main quarry is cross-folded and cut by several small faults
.  

The productive sample comes from the stratigraphically highest beds 

in the quarry and contains Panderodus serpagZii sp. nov., ?Belodina 

sp. nov., and Periodon aculeatus (Hadding). 	(The last named 

Hspecies  has not been figured in this thesis • and is being studied by 

D.J. Kennedy). 

This sample is stratigraphically above an oncolitic bed recorded 

by Banks (1962). 

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

Of the south coast.outcrops•only samples from near Prion Bay 

(Fig. 19 - grid ref. DM681777) have yielded conodonts. 	This 

outcrop consists of calcareous siltstone•containing trinucleids and 

brachiopods and includes a conodont fauna consisting of.Phradmodus 

undatus Branson and Mehl, BelOdina compressa (Branson and Mehl), 

Panderodus graciiis •(Branson and Mehl), 

Banks (1962, pA70) tentatively identified the trilobites at 

Prion Bay as Ampyx and a cryptolithid similar to girelithus. 

Webby (1970, p.881) suggested that these trilobites may be MaZongullia 

and Lioydbiithus'I thereby implying correlation with the Malongulli 

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

Banks suggests that the trinucleid is a new genus related te 

Guandacolithus. 	M.R. Banks (pers. comm.) suggests a possible equiva- 

lence to the Lords Siltstone Formation in the Florentine Valley and 

the Mole Creek Member at Mole Creek. 	The siltstone also contains - 

.SOwerbyella (Sozjerbyella)• and sulcate orthids. 	The microfauna includes 

chitinozoa, sponge spicules and.ostracods including Sigmobabina and 

'Ceratopsis. 	This faunal assemblage is remarkably similar to many 

Ordovician faunas: in Britain such as the Middle Llandeilian of Wales 

(Spjeldnaes 1963; Bassett et al., 1974) anda similar environment seems 

very, likely 	0 
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FIGURE 27 

 

Map of the central part of the Vale Of Belvoir traced 
from an aerial photograph showing sample localities. 
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FIGURE 28' 

. Reconnaissance..stratigraphic section through the central 
part of the Vale of Beivoir from grid ref.. CQ 081004 grid 
ref. CQ 06501.3. Symbols as. in Figure •6. Numbers to right:of 
column refer to samples collected. 
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Vale of Belvoir (Locality 39 on Fia,  2) 

Threader (1962) mapped the limestone in the Vale of lelvoir which 

covers about eight square kilometres. 	During a reconnaissance survey 

• the. limestone was estimated to be about 615 metres thick. 	The 

general structure is synclinal with a steeply dipping eastern limb 

and a flat western limb. 	The limestone is strongly cleaved and in 

places it is difficult to discern bedding.. Ten samples were collected 

•(see Figs. 27 & 28). 	The lowest, limestone exposedis probably within 

30 metres of the base of the limestone and overlies fine-grained 

cOnglomerates:. 	Surprisingly few sand grade . beds are found in this• 

elastic sequence. 	Small outcrops of a polymictic breccia• occur near 

• grid ref. CQ. 081004 between • the 'conglomerate and the limestone but 

this is probably cemented Quaternary (or Tertiary) terrestrial deposits. 

'The lowest limestone sequence consists of about 100 metres of 

dolomicrites, the lowest bed of which is finely bedded (0.5 mm - 1 mm 

thick) and is one metre thick. 	The only macrofossils observed in the 

lower parts of this sequence were two bellerophontids and crinoid frag- 

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

channel calcarenites.which are Cross-bedded and contain silicified shell 

fragments (orthids and gastropods). 	The calcarenites are mainly com- 

posed of pelmatozean fragments. 	Some of the thinnest. calcarenite . beds 

are clearly channel-like in form (see Fig. 10 .M). 

.Above this channeled sequence is about 200 metres of dolomicrites 

which are intensively and spectacularly . bioturbated by irregular, 

dolomitized and sub-horizontal worm burrows. - The only macrofossil 

observed was one stromatoporoid near the base of the sequence.. 

The uppermost sequence consists of .slightly dolomitic micrites and .  • 

micrites containing a profusion of irregular; though elongate, chert 

nodules that are parallel or sub-parallel to the bedding. Nodule size 
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increases to the top of the cherty member where the largest nodules 

are 0,5 metres. long. At least the last 20 metres of section consist 

of calcareous mudstenes.. 

From this reconnaissance survey it appears likely that the lowest 

channeled member was deposited in a. low intertidal environment with 

dominantly subtidal and high energy conditions prevailing in the 

-channels. . The succeeding burrowed member suggests a-high intertidal 

environment and the third member was probably•subtidal. However the 

unfossiliferous nature of the third member is puzzling•and some other 

environment may be indicated by more detailed work. 

Conodont fauna: 

The lowest conodont• sample .(1 on Fig. 28) yielded rare Chirognathus 

monodactyla Branson and Mehl'. 	Sample 8 (80m above the base) yielded 

C. imonodactyius,Branson & Mehl, Panderodus gracil;is (Branson. and Mehl), 

Belodina compressa (Branson and Mehl) and Plectodina aculeata •( tauffer). 

•Vanishing Falls (Locality 40 on Fig. 2) 

Limestone has been collected from this nearly inaccessible area 

by Mr. B. Collin and Mr. A. Goode. 	'Vanishing Falls • (grid ref..DM70. 4955) 

is a seventy 'metre waterfall over dolerite plunging into a sink hole 

•in limestone. 	The limestone is.variable but has a low dolomite content 

and contains silicified strophomenids. 	All samples have yielded an 

abundant conodont .fauna consisting of•Beiodina compressa (Branson and 

Mehl), Panderodus gracilis .(Branson and Mehl), Plectodina cf. fUreata 

(Hinde), Drepan6istodus suberectus. (Branson and Mehl). MY.laeulum 

-ethinciarki Willer is also very abundant. 

Zeehan (Locality 41 on Fig. 2) 

The Gordon Subgroup correlate in the Zeenan area has been described 

and mapped by Pitt (1961) and Blissett (1962). . Pitt (1961) estimates 
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the thickness as about 500m. in the vicinity of Zeehan township and 

it appears to thicken towards the south. 1  At Grieves Siding (see. 

7ig. 29) the thickness is about 650m (Gill and Banks, 1950). 

The limestone is strongly deformed and around Zeehan township 

is mineralized. 	The limestone is poorly exposed and the strongly 

acidic weathering in Western Tasmania has converted much ofthe 

limestone to a dark grey, decalcified residual clay deposit known - 

as pug. 	Several samples of pug have not yielded conodonts. 

A dendxoid fauna has been described by Quilty (1971) from 

100 metres above the base of the limestone.  (see Fig. 30). 

• Quilty (1971, p. 1S3) stated that "the age of the fauna is unknown 

but the general similarity of the forms described to known Lower 

Ordovician forms suggest that they are Lower Ordovician." • Lime-

stone samples from near.the base of the sequence in the vicinity of 

Zeehan township have failedto produce conodents. 	However 10 km. 

south of Zeehan just to the north of Grieve's Siding, .Gill and Banks 

(1950) recorded Rhinidictya and Polypora. 	Banks (1957) 'added 

Favosites 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 Gill e and Banks' (1950). locality 58 (see: 

Fig. 29). 	The limestone occurs as loose blocks scattered on spoil 

heaps from shallow mining operations.. A wide variety of limestone 

types are present but the abundance of dolomite, bioturbation, mud 

cracks and the paucity of macrofoSsils other than gastropods is 

suggestive - of an intertidal environment. 	Rare crinoidal/gastropodal • 

biocalcarenites contain a relatively abundant conodont„ fauna. 	The 

limestones sampled are unlikely te - have•been derived from far above • 

the base of the carbonate section. 	The underlyingsandstones exhibit. 

lenticular bedding, ripple marks, clay pellets and vertical worm tubes 

which also •suggest an intertidal environment of deposition 
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The conodont fauna consists of Belodina alabamensis Sweet and 

Bergstrom,' Panderodus gracilis (Branson and Mehl), Chirognathus 
• 

idactyiu -a ,- Branson and. Mehl, Phragmodus tasmaniensis sp. nov., 

Belodina compressa (Branson and Mehl),,BeZodata .copenhagenensis 

(Ethington and Schumacher), Panderodus serpaglii sp. nov. 

and Rhipidognathus? careyi sp. nov. and_a_Blackriveran age is 

'indicated. 

Samples from the base of the bore hole (180m. stratigraphically 

below the surface) through the Oceana Mine (see Hill 1955 and Banks 1957 

for details) 'contain Plectodina aculeata (Stauffer), Belodina compressa 

(Branson and Mehl), Panderodus gracilis (Branson and Mehl), 

Drepanoistodus suberectus (Branson and Mehl) and Phragmodus undatua 

Branson and Mehl suggesting an Early Trenton age. .Twenty metres from 

the top Of the core a similar fauna was found except that it contained 

Plectodina cf.jurcata (Hinde) suggesting a Late Trenton or even 

Cincinnatian age for the top of the Oceana core. 	Hill (1950) 

suggested a Trentonian age for the top of the core based on her 

study of - the corals. The approximate horizon of the Oceana mine is 

shown on Figure 30. 

• Above the Oceana horizon, the 'Smelter's. Quarry has yielded a 

• conodont fauna identical to that from the tbp of the Oceana core. 

The highest samples collected from the limestone (see Fig. 30) yielded .  

a Late Trenton Or Early Cincinnatian fauna again identical to that 

of the upper part of the Oceana core,. 
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FIGURE 29 

Locality map of theZeehan area showing general distribution of . 
Gordon Subgroup carbonates and Moina Sandstone (based. on Blissett, •1962). 
Conodonts collected from locality 58 (marked) of Gill and Banks (1950). 
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through Zeehan area from 
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, CHAPTER IV 

TAXONOMY 

Introduction: 

The rarity of conodonts in most samples has precluded a detailed ee  

analysis of population and ontogenetic.variation. 	No biometry was 

attempted. 	Fortunately sufficient elements were available, for a 

few species, to give some impression of variation (e.g. Rhipidognathus? 

careyi sp. nov.). LMany of the fauna.appears to belong in well 

. known American species and the erection of a large number of new 

species On scanty populations has not been necessary, Only four 

•species are new. Multielement taxonomy has been used wherever possible.* 

When large populations are available the Tasmanian material have 

similar element ratios as in North Amferican multielemont species. 
N 	- 
•jioweyer,• for the new - multielement species Phi,agmodus tasmamenaps,• 

nectodina fiorentinensis j  Rhipidognathus?.careyi) the exact ratios 

and even the exact elemental composition is not clear. Although• 

planned at the beginning of this workthe small total fauna. haspre-' 

• eluded a detailed analysis of evolutionarychanges. Preservation 

is often poor and details of basal cavities are often difficult to 

study in opaque specimens. However, in a few localities e.g. Lune River. 

and the Florentine Valley preservation is good. In these localities 

basal cones are frequently preserved, having been either preferentially 

.pyritized or silicified. _All figured specimens are deposited in the 

palaeontological collection of the University of Tasmania, Geology 

Department and given UTG numbers'. 

* The recently introduced Scheme for naming elements (Sweet and Sch6nlaub -
197S) has not been used as that paper arrived after the present work was 
almost complete. However, the concept of referring to elements by a . 
letter or letters rather than as trichonodelliform is obviously succinct 
and - emphasises homologous relationships more efficiently than the 
Method used herein. 
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Genus ACONTIODUS, Pander 1856 

ACONTIODUS CF. NEVADENSIS Ethington and Schumache:!, 1969 

Figure 31, A,B 

Synonymy: 

Acontiodus nevadensis Ethington & Schumacher, 1969, pl. 67, . 

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

?Acontiodus n. sp. 2 LINDSTROM, 1960 'Text figs. .6-11, 7-10. 

Comments: 

A scapula-shaped element that agrees in most details with • 

Aeontiodus nevadensis is found in sample MC 168 (160 m from the • 

base of the Hole Creek section). However, only one lateral costa is 

present, not two as in the Nevada specimens, and this element might 

belong in a new species. 

Genus APPALACHIGNATHUS Bergstrom et al. 1974. 

? APPALACHIGNATHUS sp. 

Figures 32 A-F, 33 A r B 

Synonymy: 

?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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A. 

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 
element, spec. UTG 96970(B), x 100. F: rhipidognathiform element, spec. 
UTG 96958, x 185. 
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FIGURE 33 	?Appalachignathus 

A: spathognathiform element, spec. UTG 96970a, x 175. 
B,C: rhipidognathiform element, spec. UTG 96958, x 90. Inner and 

outer surfaces respectively. 



?BeZodus 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. 

Comments: 

Rare specimens possibly referable to Appalachignathus are found in 

samples from near the base of the limestone sequences at Mole Creek 

and along the Gordon River (G 140 on Fig. 22). ?Appalachignathus 

specimens are very rare, diminutive and fragmentary and the generic 

assignment is therefore tentative. 

Genus BELODELLA 

BELODELLAICOPENHAGENENSIS(Ethington & Schumacher, 1969) 

Figure 34 A, 35 A-F 

Synonymy: 

Oepikodu4CopenhagenendisETHINGTON 4 SCHUMACHER 1969, p. 465, pl. 68, 

figs. .5, 9, Text Fig. 4L. 

BeZodina n. sp. BERGSTROM, RIVA & KAY 1974, p. 1645, pl. 1, fig. 11. 

"Oepikodusl'copenht-agenenstsEthington and Schumacher, REPETSKI & ETHINGTON _ 	_ 

1977, pl. 2, fig. 23. 
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Description: 

An asymmetric belodiniform element with eight-sixteen proclined 

denticles along the posterior margin. 	Denticles near the basal 

margin are upright and become progressively more proclined towards 

the cusp. 	Denticles are laterally compressed and fused for most of 

their length. Small denticles are present along the complete length 

of the posterior margin up to a small heel at the posterior margin of 

the base. Costae are present along the lateral faces but fade out 

'towards the cusp apex. 	Positions of the costae are variable but are 

usually halfway between the midline and the anterior margin of the 

element. 	The element is slightly curved laterally (Fig.35F). 	Some 

• of the specimens possess a small, slightly curved, smooth projection 

at the anterior margin of the basal cavity. 	Longitudinal. striae are 

present along the anterior edges of the lateral faces but do not 

extend very far up the faces and.intersect the anterior margin at a 

low angle (Fig.35F). 

•The element cross section is rhombic and variable. 	The anterior 

margin is keeled. 	The basal cavity istriangular'in longitudinal 

section the apex of Which reaches to the midline of the element in some 

specimens or the anterior margin in others. 	In either case the apex 

is just below the denticie immediately next to the cusp. 

The belodelliform element is similar to several previously 

described species of Belode4a. • The unit is long, curved striated 

(at least in recrystallized' specimens)and is laterally costate. 

The anterior margin supports a large number of small parallel denticles. 

The basal cavity is deep and is generally triangular and variable in . 

basal view. 

Comments: 

Belodelliform and belodiniform elements occur together in the 

basal transgressive limestones of .Chazyan age at Mole Creek, at Judd's 

Cavern and of Blackriveran age .near Grieve's Siding south of Zeehan. 
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FIGURE 34 	Drawings of_Belodellacopenhageneand related species. 

A-C: spec. UTG 96984, x 100. 
D-J: B. erecta (Rhodes and Dineley) from Serpaglii 1967 Tay. 11. 
K : Rqundya n.,sp. from Sweet and Bergstrom 1962 fig. 5. 
L 	UTG -96956,,x 85. 	- 



FIGURE 35 
	

Belodena copenhagenelisis 

A,C: belodiniform element, A: basal view x 475, C: lateral view 
x 250, spec. UTG 96956. 

B,D: belodelliform element, 8: x 280, D: x 275, spec. UTG 96955. 
E,F: belodiniform clemont,'spec. UTG 96857. 
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Very rare specimens are also found inBlackriveran limestones 

throughout the -state. As the elements are very similar in size, 

preservation, shape and size of basal cavities and in general form 

it appears reasonable to place them together into the same multi-

element species.. 

The Tasmanian elements differ from Belodina n. sp. Bergstrdm 

et al.in  that (a) they have a smooth slightly curved process at the 

base of the anterior margin and (b) the lateral faces are striated 

near the anterior margin, though a suggestion of such striae is 

evident in Bergstrft et aZ!s photograph of the specimen. 

This specimen is very similar to Oepikodus copenhagenensis Ethington 

and Schumacher 1969. 	Ethington and Schumacher note that 0. copen- 

hagenensis has longitudinal striae (at high magnification x200). 

They do not state whether these striae are confined to the anterior 

margin as they are in the Tasmanian specimen. 	Our specii ittH differs 

in that the keel is less prominent and that the basal process is more 

prominent than in O. copenhagenensis. 	O. copenhagenensis is found 

in the lower two thirds of the middle part of the Copenhagen Formation 

(Ethington and Schumacher 1969 Table 1). 

Votaw (1972, p.60) assigns a form from the Pierre Limestone and 

basal Ridley (Blackriveran), that is similar to the Tasmanian form under 

consideration to Belodella niger (Serpagli). 	Votaw (1972) would 

include-within B. niger, Ethington and Schumacher's (1969) O. copen-

hagenensis from Nevada and Fahraeus' (1970 p. 2064 and Fig. 3(0)) 

Belodella n. sp. A from Western Newfoundland. Fahraeus (1970) includes 

Sweet and Bergstrtires (1962) -  Roundya n. sp. from Alabama in his 

Belodella n. - sp. A. yotaw (1972 p. 60) bases his considerations on large 

collections made by Bergstrbm in the AppIachians. Belodella niger is 

based on an oistodiform element first described by Serpagli (1967 p. 79 

plage'20) from the Ashgillian of the Carnic Alps. 	Oistodus niger 



Serpagli is a variable element which seems to overlap morphologically 

with many other Tistodus" species. Belodelta'erecta (Rhodes and 

Dineley) identified by Serpagli (1967, pl. 11) is certainly similar 

to the Roundya-like belodelliform element of BeZodella 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 Farhaeus' (1970 p. 2064, fig. 3(o)) 

BeZodella sp.A in his B. erecta. 	Farhaeus includes Sweet and Bergstrbm'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 Bergstrbm et al.(1974, plate 1 

Fig. 11) to BeZodina 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 Lindstrom (1959). 	Farhaeus (1970) 

quotes BergstrOm as stating that "Belodella frequently occurs in beds 

older than the Nemagraptus gracaisZone in the Middle Ordovician of the 

Appalachians." Asimilar element to the Tasmanian specimen was referred 

by Schopf 1966 (Plate 1 fig. 5) to BeZodina diminutiva. 	However the 

specimen looks rather worn and may belong to B. diminutiva, B. incZinata 

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 fromTrentonianage 

limestones. 

Assignment of the Tasmanian specimens to Belodella niger appears 
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unlikely because no associated oistodiforms have been found andthey 

are therefore placed in Belodella 'copenhagenensis 

Genus BELODINA, Ethington 1959 

BELODINA ALABAMENSIS Sweet & BergstrOm 1962 

Figure 36k-F 

Synonymy:  

?Belodus compressus Branson & Mehl? FURNISH, BARRAGY & MILLER 1936 p1.2, 

Fig. 13. 

Belodina alabamensis SWEET & BERGSTROM 1962, p.1223-1224, p1.170, 

figs. 10, 11. 

Panderodus alabamensis (Sweet & BergstrOm) ETHINGTON & SCHUMACHER 1969 

p.469, p1.69, fig.8. 

Comments:  

Many specimens clearly referable to Belodina alabamensis are found 

in samples from within and just above the Standard Hill Member at 

Mole Creek and correlates throughout the state. Ethington and Schumacher 

(1969) have removed their Nevada specimens from BeZodina and placed 

them in Panderodus because (a)"were it not for the denticleS ... this 

species would be a typical representative of Panderodus Ethington." 

(b) the denticles are not like those of belodinids and (c) a 'heel" is 

not differentiated.. Ethington's original definition of Belodina 

(Ethington . 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 their length_ The base 
of the cusp, arbitrarily considered to be posterior in 
position, is expanded orally to form a prominent "heel" posterior 
posterior to the first oral denticle. Twe conical basal 
cavities extend anteriorly into the cusp from the base. The 
lower cavity is slender and penetrates more deeply into the 
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cusp; 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 the type specimens of B. alabamensii and the Tasmanian material. 

possess an apparently bifurcate basal cavity and an obvious heel,- 

Both are laterally asymmetric. Barnes and. Poplawski (1973 p.770) have 

placed an element in Belodinaalthough the "basal cavity is single." 

If this enlargement of the generic concept is accepted then the 

characteristic features of BeZodina will be reduced to overall shape, 

denticulation and the possession of a heel. 

Many of the Tasmanian specimens are strongly curved laterally 

- (Fig. 36). There are about twice as many dextral as sinistral 

specimens. The number of denticles vary from 2-3 in small specimens 

to 11-12 in intermediate size specimens. A small number of larger 

forms possess a Smaller number of -denticles due to denticie fusion 

during,ontogeny. B. alabamensis differs from B. compressa in having.a 

large number of rectangular denticles, a strong laterally directed 

(but variable)curvature, a large number of striae running parallel to 

the cusp but restricted to the Mid-portion of the heel and in having a 

tendency for the denticles to be reclined. 

The smallest specimens of B. alabamensis are very similar to a 

posteriorly denticulated Panderodus. As noted by Sweet and BergstrOm 

(1962, p.1223) there is a transition from Scandodus - like elements to 

BeZodina alabamensis. This appears to be the case in Tasmanian samples 

and the least BeZodina - like elements could be referred to Panderodus 

denticulatus Schwab. Schwab (1969, p.524) notes that P. denticulatus 

is an Ordovitian as well as a Silurian 'species, having been found by 

Ethington in the Galena Formation.. The Tasmanian 'Tanderodus denticulatus" 

mayhe.regarded as probable early growth stages of B. aZabamensis 	The 

Tasmanian Specimens of B. alabamensis are very similar to PaZtodus sulcatus 
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described by Fahraeus (1966) the main difference being the possession 

of posterior denticulation in the BeZodina. 

BELODINA CCMPRESSA (Branson and Mehl). 

• Figure 37 A-E 

Synonymy: 

Belodus . compressus.BRANSON and MEHL, Univ. Missouri Studies 	p.114, 

p1.9, figs. 15, 15. 

see BergstrOm and Sweet (1966) page 312-313 for synonymy from 1933-1966. 

for synonymy 1966-1973, see Uyeno 1974, p.15. 

BeZodina compressa (Branson and Mehl) UYENO 1974 p.15 , p1.1, figs. 10-13. 

Belodina compressa (Branson and Mehl) SWEET et ca. 1975, pl. 1, figs. 4-6. 

Comments: 

Elements of the well known form species Beiodina compressa and 

Eobelodina fornicala (Stauffer) range through the section at Mole Creek, 

and are found in many sections throughout Tasmania. . Althoughlooked 

for, no evolutionary changes 'could : be discerned in this long ranging 

species. The writer has accepted the view of BergstrOm and Sweet (1966 

p.314) that BeZodina grand-is (Stauffer), Belodina wykoffensis (Stauffer), 

B. dispansa (Glenister) and B: Zeithi (Ethington and Furnish) are 

either 'e?ctreme, variants and/or early growth stages 	Representative of 

all the above forms are present in Tasmanian collections'. 

? Belodina sp. 

Figure 38 

Comments: 

A solitary specimen of a belodiniform element has been found in 

samples from the- Goliath Quarry at:Railton. The specimens are recrys-

tallized and details of the basal cavity are obscured and therefore 

assignment to Belodina is tentative. The laterally compressed unit 

is reclined.with a strongly serrated posterior margin. The serrations 
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FIGURE 37 	Belodina corpressa (Branson and Mehl) 

A: belodiniform element, spec. UTG 96907, x 100. 
B: eobelodiniform element,  spec.  UTG 96908, x 150. 
C: belodiniform element,  spec.  UTG 97037, x 100. 
D: belodiniform element (,=  "B.  dispansa"), spec. UTC) 96911,  x  125. 
E: belodiniform element, spec. UTG 96909, x 100. 
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FIGURE 38 ? Belodina sp. 

Spec. UTG 0 7045, 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 Acanthodus and the possession of inclosed denticles and a 

rudimentary heel may suggest placement within BeZodina. The specimens 

differ from Oistodella Bradshaw in that the Tasmanian specimens have a 

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

GenusHBRYANTODINA Stauffer 1935a 

Only one species of Bryantodina has been found in this study - 

Bryantodina? abrupta. Assignment of this species to Bryantodia 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, p1.6, fig.11. 

Bryantodina, n. sp. BRANSON, 1944, Univ. Missouri Studies 19, p.90, p1.13, 

figs. 34-36. 

BryantOdina abrupta (Branson and Mehl), SCHOPF 1966, New York State Mus. 

Bull. 405, p.44, p1.4, figs. 13-14. 

:Rhipidognathus paucidentata Branson, Mehl and Branson,.SCHOPF (1966), 

New York State Mus. Bull. 405, p.72, p1.2, fig.21.. 

Bryantodina? abrupta (Branson and Mehl). BERGSTROM and SWEET (1966). 

.Bull. Amer. Paleontol. vol.50 (229) pgs.318-321, p1.30, figs.9-12. 

Text figs: 8A-D. 



137 

FIGURE 39 	Bryantodina? abrupta 

A: Spec. UTG 97030, x 150. 



Brycoltodina? abrupta (Branson and Mehl) SWEET ETHINGTON and BARNES (1971) 

Geol. Soc. Amer. Mem. 127, p.172-173, p1.2, fig.36. 

Bryantodina? abrupta (Branson and Mehl) GLOBENSKY and JAUFFRED 1971, p.54, 

p1.2, fig.11. 

Bryantodina? abrupta (Branson and Mehl) UYENO 1974, p.17, p1.1, 

figs. 20-22. 

Comments: 

BergstrOm and Sweet (1966, p.318-321) have discussed Bryantodina? 

abrupta at length. -  They consider that the multielement species also 

includes a prionodiniform element. Although B. abrupta is present in 

small numbers in several Tasmanian collections no prionodiniform 

elements have been found. 

Genus CHIROGNATHUS, Branson and Mehl, 1933 

CHIROGNATHUSikONODACTYLUS Branson and Mehl 

Figure 40 A-E 

Synonymy: 

Chirognathus monodactyla BRANSON and MEHL, 1933, p.29, 31, p1.2, 

figs. 11, 13. 	, 

Chirognathus multidens BRANSON AND MEHL 1933.idem p.34, p1.2, fig. 43. 

Chirognathus admiranda STAUFFER 1935 p.135, p1.9, figs. 6, 16, 22. 

Chirognathus alternatus STAUFFER 1935 p.135,158, p1.9, fig. 31. 

Chirognathus deliOtuius STAUFFER 1935 p.136, 158, p1.9, figs.1-3, 5, 7-13, 

17719, 21. 

Chirognathus eucharis- STAUFFER . 1935 .idem. p.136, 158, p1.9, figs, 23, 27, 

28, 34. 

Chirognathus duodactylus STAUFFER, 1935, idem. p.136, 158, p1.9, fig.29. 

Chirognathus expatiatus STAUFFER, 1935„.idem. p.137, 158; p1.9, fig.4, -  

ChirOgnathus idoneus STAUFFER, 1935, idem. p.137, 158, p1.9, fig.24. -  
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Chirognathus hamatus STAUFFER, 1935, 	;p.137, 158, p1.9, fig.33. 

Chirognathus irregularis STAUFFER, 1935, p.137, 138, 159, p1.9, fig.32. 

Chirognathus Zanesboroensis STAUFFER, 1935, p.138, 158, p1.9, fig. 14. 

Chirognathus magnificus STAUFFER, 1935, p.138, 158, p1.9, fig.25. 

ChirognathUs'radiatus STAUFFER, 1935, p.139, 158, p1.9, fig.15. 

Chirognathus unguliformis STAUFFER, 1935, p.139, 158, p1.9, fig.41. 

?Chirognathus scaZensis STAUFFER, 1935, p.140, 158, p1.9, figs. 30,37,38. 

Chirognathus monodactyla Stauffer, SWEET, 1955, p.239, p1.27, fig.20. 

Chirognathus multidens Branson and Mehl, SWEET, 1955, p.235-236, p1.27, fig.15. 

Chirognathus admiranda Stauffer, SWEET, 1955, p.235-236, p1.27, fig.15. 

Chirognathus delicatulus Stauffer, SWEET, 1955, p.237, p1.27, figs.14-22. 

Chirognathus eucharis Stauffer, SWEET, 1955, p.238, p1.27, fig.17. 

Chirognathus idoneus Stauffer, SWEET, 1955, p.238-239, p1.27, figs.8, 16. 

Chirognathus unguliformis Stauffer, SWEET, 1955, p.242, p1.27, fig.21. 

Chirognathus delicatulus 	Stauffer, OBERG, 1966, p.136-137, p1.15, 	fig:6. 

Chirognathus mo:nodactyla Branson and Mehl, WEBERS, 1966, p.54, p1.5, fig.3. 

Chirognathus delicatulus Stauffer, 1935, WEBERS, 1966, p.54-55, p1.15, figs.1-4. 

Chirognathus delicatula Stauffer, BARNES, SASS & MONROE, 1973, Figures 

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

Comments: 

Elements belonging to-thermultiel -ement species Chirognathus 

1- 6liOaactyli41. 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. 
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FIGURE 40  Chirognathus monodactyZus 

A: Spec. UTG 96862, x 85. 

B: Spec. UTG 96865, x 90. 

C: Spec. UTG 96875, x 180. 

D: Spec. UTG 97020, x 100. 
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Genus DREPANOISTODUS LindstrOm 1971 

DREPANOISTODUS FORCEPS (LindstrOm 1955) 

Figure 41 

for synonymy see Ethington. and Clark, 1965,. and Lindstr om, 1971. 
• - 

?Oistodus forceps Lindstrom, ETHINGTON & CLARK, 1965, p.194-5, p1.1, 

fig. 18. 

?Oistodus forceps Lindstrom, F IRHRAEUS, 1966, p.23, p1.111, figs. la, lb, 
- 

Text fig:2H. 

?Oistodus sp.D, HUNICKEN & GALLINO, 1970, p1.1, figs.6-8. 

Comments: 

The oistodiform element.of D. forceps is found, in small numbers in. 

sample G140 from the base of the limestone section along the Gordon 

•River near the Olga damsite 	Lindstrom (1971, p.43) distinguishes 

"Oistodus"fbrceps from "Oistodus" venustus by the following "subtle 

charactersfl 

(a) the anterior margin is straighter in "0." forceps 

. (b) there may be a slight undulation of the inner side of the 

basal margin in "O." forceps. 
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FIGURE 41 
	

Drepanoistodus forceps 

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

P13 



FIGURE 42 
	Drcpanoistodus suberectus 

A: drepanodiform element, spec • UTG 97008, x 120. 
B: drepanodiform element, spec • UTG 96867, x 120. 

C: oistodiform element, spec. UTG 96868, x 110. 
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These features are found in the Tasmanian specimens and these specimens 

are placed in D. forceps. 'Whether or not specimens, such as those of 

Ethington and Clark (1965) .  from Alberta or those of FRhraeus (1966) 

from Sweden belong in D. forceps as defined by Lindstr6m (1971) 

remains to be seen. 

DREPANOISTODUS SUBERECTUS . (Branson and Mehl) 

Figure 42 A-C 

Drepanoistodus suberectus (Branson and Mehl) UYENO, 1974, p.14, 

p1.1, figs:5-9. 

Comments: 

Drepanoistodus suberectus is found in many samples from all levels 

of the.Gordon Limestone Subgroup. No morphologic changes appear to 

have occurred over the interval Chazyan-Cincinnatian. D. suberectus 

includes - drepanodiforM, and oistodiform elements, (D. homocurvatus, 

. D. suberectus, 0: excelsus and 0. inclinatus). 



Genus ERTSMODUS, Branson & Mehl,.1933 

ERISMODUS GaACILIS (Branson & Mehl) 

Figure 43 A-I 

for synonymy to 1966 see Andrews, 1967,. p.894, - 

Ptiloconus sp. SCHOPF, 1966, p1.6, fig.4. 

Ptiloconus gracilis (Branson & Mehl), WEBERS, 1966, p.70, p1.5, fig.8. 

PtiZoconus compressu8 (Branson -& Mehl) -; WEBERS, 1966, p.70, p1.5, fig.9. 

Erismodus gracilis (Branson & Mehl), ANDREWS, p.894, p1.112, fig.19„ 

PtiloConus gradilis (Branson and Mehl), .BARNES, SASS & WNROE, 1973, 

figs, 3-1 to 3-12. 

Comments:  

Andrews (1967) has removed PtiZoconus gracilis from Ptiloconus to 

Erismodus. His arguments are accepted here and the Tasmanian specimens 

are placed in Erismodus. Specimens are generally rare but are 

locally common in intertidal limestones . . 

Erismodus spp. 

Figure 44 A,B 

Comments:  

Several specimens are found in Tasmanian collections that fall. 

within Erismodus.. However they are very rare in most samples and no 

large collections have been'Made to assess population and'ontogenetic 

variability. The figured specimens are similar to E. asyMmetricus and 

E. symmetricus but no definite assignment is possible until larger 

collections are made. 
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FIGURE 43 	 Erismodus gracilis 

A,B: Spec. UTG 96521, A x 80, B x 90. 
C : Spec. UTG 96914, x 50. 
D,E: Spec. UTG 96879, both x 130. 
F : Spec. UTG 96878, x 130. 
G : Spec. UTG 96864, x 100. 

Spec. UTG 96981, x 120. 
Spec. UTG 96945, x 50. 
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FIGURE 44  E'rismodus sp. 

A: spec. UT G 96922, x 80.  B: spec. UTG 96923,  x 100. 



Genus OULODUS Branson and Mehl, 1933 - 

Sweet and S-hOnlaub (1975) have recently revised the genus Oulodus.. 

They recognised 4 Ordovician species: 0. serratus, 0. subundulatus, 

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

6 morphological elements. 

OULODUS CF. OREGONIA (Branson, Mehl and Branson, 1951) 

Figure 45 A-B 4 E 

Synonymy:  

• For synonymy see Sweet and SchOnlaub (1975, p. 48). 

Oulodus oregonia (Branson, Mehl and Branson, 1951) SWEET & SCHNLAUB 1975 

p. 48, p1. 2, figs. 1-6. 

Comments:  

Rare specimens, close to 0. oregonia, are found at several localities 

in Tasmania: However, insufficient material is available for definite 

specific determination. 

OULODUS ROBUSTUS (Branson, Mehl and Branson, 1951) 

Figure 45 C-D, F, H & I, Figure 46 A-C 

Synonymy:  

For synonymy see Sweet and SchOnlaub (1975, pages 48-49) 

Oulodus robustus (Branson, Mehl and Branson, 1951) SWEET & SCHoNLAUB 

1975 pgs. 48-49, pl. 2, figs. 7-12. -  

Comments  

Sweet and SchOnlaub (1975) included some of the elements previously 

placed in O. oregonia by Kohut and Sweet (1968) and the elements of 

PZectodina robusta into the mUltielement species 0. robustus. Specimens 

•from the Picton River area are very close to the specimens illustrated 

•from the Cincinnati region. 
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FIGURE 45 
	

OuZodus cf. oregonia A, B & E 
Oulalus robustus C, D, 	H & I 

A: oulodiform element, spec. UTG 97046, x 120. • 
B: oulodiform element, spec. UTG 97046, x 100. 
C: eoligonodiniform element, spec. UTG 96915, x 100. 
D: eoligonodiniform element, spec. UTG 96915, x 85. 
E: prioniodiniform element, spec. UTG 97003, x 100. 
F: oulodiform element, spec. UTG 96887, x 100. 
G,H,I: oulodiform element, spec. UTG 96982 (as F), x 120. 
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FIGURE 46 
	

Oulodus robustus 

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



Genus PANDERODUS, Ethington 1959 

PANDERODUS GRACILIS (Branson and Mehl) 

Synonymy: 

.Paltodus graciliS Branson & Mehl, University Missouri Studies, 

 figs. 20, 21. 

for synonymy up to andincluding 1966 see Bergstrom and Sweet (1966, 

pp 355-357) 

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

Panderodus gracl:Zis (Branson and Mehl)_UYENO, 1974; p.15, p1.3, figs.7-14. 

PanderOdgs gracilis(Branson and Mehl), SWEET et al., 1975 pl. 1, figs 7-8 
Comments:: 

In_their discussion of the form species P. graci7,j, BergstrOm 

and 'Sweet (1966, pp.357-359) include forms previously included.in  

P. eZegans (Stauffer) and P. str- atus. -Within the form species 

P. compressus they include forms usually referred to P. cornutus 

(Stauffer) and P. feulneri: (Glenister). They suggest that the modified 

form species P. gracilis and P. compressus occur within the multi-

element species P. gracilis in the ratio 2:1. This ratio is also 

found in..Tasmanian Samples where sufficiently large numbers of 

conodonts are present.. 

PANDERODUS SERPAGLII sp. nov. 

Figures 48 A-D, 49 a-h 

Synonymy: 

ScOlopodus cfr„ bassieri'(Furnish), IGO & KOIKE, 19 6 7,. 	p.23, p1.3, 

figs.7-8, Text fig. 6B. 

V'Panderodus" sp. SERPAGLI, 1974, p.59, p1.24, figs.12-13; p1.30; 

figs„12-13. - 

Panderodus striatus (Stauffer), LEE, 1975, p.178, p1.1; fig.14, 
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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 Fbrmation 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 Paltddus 

bassZeri specimens nor are they evident on his figure (ibid, p1.42, 

fig.1). The longitudinal sulci do not cut the aboral margin in 

P. bass Zen. 

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 Argentinian specimen the costae converge distally towards 

the posterior margin. This is not observed in the Tasmanian nor in the 

Korean specimens placed in Panderodus striatus by Lee (1975). The 

Korean specimens bear little resemblance to PaZtodus striatus striatus 
- 

Stauffer 1935 'or to any other specimens placed in this species by 

later 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. 
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FIGURE 48 
 

Panderodus serpaglii sp. nov. 

A,B: Spec. UTG 96886, x 150. 

C,D: Spec. UTG 96893, x 200. 
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• FIGURE 49 	Drawings of elements thought to belong in 
Panderodu6 serpaglii sp. nov. 

A-C: Spec. WIG 96889, x 60. 
D-E: Spec. UTG 98554, x 85. 
F : Panderodus striatus (Stauffer), traced from Lee 1975 pl. 1, fig. 14. 
G : Panderodus sp., •traced from Serpagli (1974) plate 24, fig. 12. 
H : Panderodus sp., traced from Serpagli (1974) plate 24, fig. 13. 
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• Carinae form 'lateral margins • of the anterior faces and begin opposite 

the point offlexure extending up the cusp.. Lateral faces of cusp are 

. .concave and are cut by wide and deep sulci that are widest along the 

basal margin and taper rapidly upwards becoming narrow opposite point 

of .flexure. Anterior face of cusp possesses, in many specimens, a 

. slight central ridge that fades out towards the base. Base and cusp 

"ornamented" by well developed striations that are easily observable .  

under the optical microscope._ The striations are parallel to the cusp 

axis and number between six and eight along the concave lateral faces. 

Striae. are not present in a narrow zone along the aboral margin. 

The basal cavity is deep. 

Comments: • 

If the synonymy of this element is correct .  then this species has 

been placed in both ScoZopodus and Panderodus.• Several species of 

Scolopodus (e.g. S. asymmetricus of Druce and Jones, 1971) are similar 

but all lack the well developed sulci cutting the aboral margin. 

This feature is typical of Panderodus species. General soolopodiform • 

element's have been placed in Protopanderodus - LindstrOm (1970a) who 

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

base" which included many elements that had previously been brought to 

Scolopodus or AcontiOdus. In Protopanderodus the."longitudinal. 

striations of the cusp may be inconspicuous. The cross section of the 

cusp may be subcircular, comma-shaped or lanceolate or Acontiodus-like. 

Most species. include symmetrical as Well as asymmetrical elements but 

'there are no oistodiform elements" (LindstrOm, 1970a, p.70). This is a 

very broad 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. 
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Genus PHRAGMODUS, Branson and Mehl, 1933 

Several workers - (Sweet et al., 1971; Votaw, 1971; Raring, 1972) have 

used multielement species of Thragmodus-to•zone the North American Middle 

Ordovician in a general way. Four • important species have been recognized. 

These are in ascending order P. flexuosus Moskalenko, P. infZexus, P. 

cognitus and P. undatus. The last of these, P. undatus is easily 

recognized on the basis of its dichognathiform and oistodiform elements 

and is common in Tasmania. P. flexuosus Moskalenko is also common in 

Tasmanian limestones (Cashions Creek Limestone and correlates) but P. 

cognitus and P. inflexus have not been found. 

PHRAGMODUS FLEXUOSUS Moskalenko, 1973 

Figures 50 A-I, 51 A-P, 52,A-F 

Synonymy:  

?Phi,afJnodus undatus (Branson and Mehl)• ETHINGTON &•SCHUMACHER,- 1969,. 

p.472, p1.67, fig.15. 

Cyrtoniodus flexuosus (Branson and Mehl) ETHINGTON & SCHUMACHER, 1969; 

p.459, p1.67, fig.11. 

Phragmodus sp .. A. SWEET, ETHINGTON & BARNES 1971, p1.2, figs.3-6. 

Phragmodus. sp. MOSKALENKO, 1971, p.81, 

Stthcordyiodus sinuatus Stuaffer, MOSKALENKO, 1971, p.88, p1.13,,fig.4. 

Phragnodus sp. nov.. MOSKALENKO, 1972, Fig.l. 

Phragmodus flexuosus MOSKALENKO, 1973, p.73-74, p1.11, figs. 4-6. 

2SuboordyZodus sinuatus MOSKALENKO, 

• Comments,:  

Phragmodus sp. nov. Sweet Ms. has been recognised by Votaw (1971) 

and Raring (1972) •as being an important constituent of Chazyan faunas. 

Unfortunately the microfilms of the photographs in these theses 

available to the -writer are not of Sufficient quality to definitely 

identify the species. However from the descriptions given it seemS 

very likely that Phraamodus sp. Dov. Sweet Ms. does exist in Tasmania 

near to the base of the limestone at .Mole Creek. and elsewhere. 
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FIGURE 50 	 Phragmodus fiemosus 

A-P: Elments of P. fiex-aosus, spec. UTG 96822, all x 120. 
K-P: Dichognathiform element. 
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FIGURE 51 

Phr.agmodifOrm elements of P. fUccuosus, spec. UTG 96823, all x 120. 
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FIGURE 52 	Phragrnodus. flexuosus 

A: phragmodiforM element, spec. UTG 96983, x 150. 
B: phragmodiform element, 
C: cordylodiform element, 
D: cordylodiform element, 
E: phragmodiform element, 

As A, x 200. 
spec. UTG 96988, x 180. 
spec. UTG 96992, x 150. 
spec. UTG 96985, x 200. 
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Raring (1972, p.102) states that the phragmodiform element of 

Phragmodus sp. nov. Sweet Ms. is "distinguished by a large recurved 

Cusp and a posterior process which is both twisted on its axis and 

deflected abotally." This is certainly true of the Tasmanian - 

specimens (Fig.50A ). The specimens of P. flemosus illustrated in 

Moskalenko (1973) appear to be similar-to the Phragmodus sp. nov. 

Sweetms. in Raring (1972) and Votaw (1971) and the Phragmodus ST) A. 

in Sweet et al. (1971). The Tasmanian specimens differ from 

P. fiexuosus Moskalenko in being apparently more flexed and in not 

being quite as elongate. There is no doubt, though, that the 

Tasmanian specimens (Figs:48,50) are very , similar to P. flexuosus 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 Phragmodus consisting of phragmodiform, cyrtoniodiform 

and possibly dichognathiform elements. 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 laterally and carries only a few denticles. The anterior cusp 

• is asymmetric and variable in cross sectional - shape. The outer margin 

. is rounded but has a slight weakly developed. central costa. The 

miter margin is rounded but has a:sharp well defined costa running along 
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the anterior margin. The posterior process carries from four to Six 

denticles with the main denticle being slightly twisted and directed 

strongly posteriorly forming an angle of about seventy degrees with 

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 

length of the element. It is biconvex with broadly rounded sides and 

sharp anterior and posterior edges. This denticle is flask shaped, 

narrows to about 50% of its height and then the sides are almost 

parallel for the rest of its height. Major posterior denticle 

separated from anterior cusp by one or two small denticles. 

Basal cavity is deep- with its apex probably being beneath the 

first posterior denticle. Actual depth of cavity is difficult to 

establish. Cavity continues under posterior process as a deep furrow 

taking up about 80% of the width of its base. The phragmOdiform 

element may be distinguished from that of P. fleccupsus in that it is 

short, relatively unflexed and carries few denticles. 

The cyrtoniodiform  element is similar to that of P. flextosus. 

A broad oistodus-like cusp that is deflected posterio-laterally and 

enlarges onto a broad base that is slightly elongated posteriorly 

The main cusp is elliptical in cross section being broadly rounded 

laterally with sharp edged anterior and posterior margins. The small 

posterior process carries from one to three small denticles. The 

first and second posterior denticles are about one-twentieth of the 

height of the main cusp. The first denticle abuts against the main 

cusp and is in contact with the main - cusp and with the second denticle 

for most of its length. The third posterior denticle is about twice 

, the height of the Other denticles and is reclined forming an angle Of 
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FIGURE 53 • 	Aragmodus tasmaniensis sp. nov. 

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

B: close-up of A showing cross settion through main cusp,_x 300. 
C:iclichOknathiform element, spec. UTG 96855, x 1004aratypel 
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FIGURE 54 
	

Aragmodus tasmaniensis sp. nov. 

A: phragmodiform element, paratypespec. UP G 96858, x 95. 
B: phragmodiform element, paratype spec. UTG 96859, x 125. 
C: cyrtoniodiform element,holotype spec. UTG 96869, x 100. 



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. tasmaniensis sp, nov. may not belong in that species. Rhipidognathus? 

careyi sp. nov. also Occurs in many sampleswith P. tasmaniensis and 

this dichognathiform element may belong in R? careyi or in some 

other 'species. As all Phragmodus species contain dichognathiform 

elements it is provisionally placed in P. tasmaniensis. The element is 

long, slightly arched with long slender denticles. -  The anterior 

process supports up to eight 'erect denticles. Only the proximal 

denticles are laterally confluent. The posterior process forms an 

angle of about 120 0 with the anterior process and Supports up to seven 

denticles that are progressively more reclined distally. The anterior 

•margin of the main cusp is continuous with the antero-lateral process 

that is only weakly developed in Some specimens. The basal sheath 

flares more on the outer than the inner margin and confines a basal 

cavity that continues upwards to the base of the main cusp. The basal 

cavity continues as a narrowing groove almost to the ends of the 

• processes. 

PHRAGMODUS UNDATUS Branson and Mehl 

Figure 55 A-F, 56 A-F 

Synonymy: 

for synonymy to 1966 see BergstrOm and Sweet (1966, pp. 369-370). 

for synonymy 1966-1973 see Uyeno (1974). 

P. undatus Branson and Mehl, PHILIP, 1966, figs. 5-7, 9. 

P. undatus Branson and Mehl, SWEET ET AL., 1975, pl. 2, figs. 8, 12, 13.. 

Comments: 

Typical representatives are common at many levels in the Gordon 

Subgroup from the Does. Head .  Member and correlates to the top. of the. 

.limestone sequences.... 
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FIGURE 55 	Phragmodus undatus 

Phragmodiform elements. 

A: spec. UTG 96996, x 150. 
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: oistodifprm element, spec. UTG 96921, x . 250. 
B: as A, x 125. 
C,D: dichognathiform element, spec. UTG 97013, x 80. 

E,F: .spec. UTG 96921, X 100. 
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Genus PLECTODINA Stauffer 1935 

Plectodina Stauffer (1935) is now defined as a multielement species 

based on the cordylodiform type of Pt,,ioniodina aculeata Stauffer 1930. 

An enormous number of trichonodelliform,cordylodiform, zygognathiform 

cyrtoniOdiform, prioniodiniforM, eoligoncdiniform, dichognathiform and 

ozarkodiniform form species are now placed in a few species within 

this genus. Two species have been recognized in Tasmania - P. aculeata, 

P. furcata. 

BergStr5m and Sweet (1966, p.380) differentiate P. aculeata from 

P. fUrcata by: 

(a) process denticles tend to be laterally compressed and confluent 

in P. furcata whereas in P. aculeata they tend to be discrete and 

peglike in at least advanced growth stages. 

(b) antero-lateral denticles in cordylodiform and posterior denticles 

in trichonodelliform elements develop only in large P. furcata 

whereas even juvenile stages bear such denticles in P. aculeata. 

(c) P. furcata possesses prioniodiniform elements whereas they are 

apparently absent in P. aculeata. 

Other elements have since been placed in P. acuieata and P. furcata 

by Sweet and BergstrCm (1972) and UYeno (1974), In particular prioniodini-

form elements are now included in P. aculedta. 



- TLECTODINA ACULEATA (Sauffer) 

Figs. 57 A-F, 58 

Synonymy: 

Prioniodus aculeatus Stauffer, 1930, p.126, p1.10, fig.12. 

synonymy up to 1966 is found in BergstiOm and Sweet.(1966). 

Plectodina cxuUata (Stauffer); BERGSTR '6M and SWEET, 1966, pp.373-377, 

p1.32, figs.15-16; p1.33, figs.22-23; p1.34, figs.5, 6; Text 

fig. .9 A-F. - 

Cyrtoniodus flexuosus (Branson and Mehl), BERGSTR6M and SWEET, 1966, 

pp.324-327, p1.32i fig.11 onlY. 

Ozarkodina Obliqua (Stauffer), BERGSTRI6M and SWEET, 1966, pp..348-351, 

p1:33, figs: 6,9; p1.24, figs. 7, 8; text fig. 10 A-T. 

Trichonodella recurva (Branson and Mehl), OBERG, 1966, p.143, p1.15, 

figs. 5, 26 - 7  

Trichonodella tenuis (Branson and Mehl), OBERG, 1966, p.144, p1.15, 

fig. 9 .  

Zygognathus ? sp. cf. Z? abnormis Branson, Mehl and Branson, OBERG, 

1966, p.145,1)1.15', fig:24; p1.16, fig. 8, 15. 

•Zygognathus deformis-(Stauffer), OBERG, 1966, p.145, p1.15, fig:18. 

Zygognathus pyramidaZis Branson, Mehl and Branson, OBERG, 1966,. p1.15, 

fig.13. 

Cyrtoniodus complicatus Stauffer, OBERG, 1966, N:40, p.137, p1.15, 

figs.4, 10: 

Ozarkodina concinna Stauffer, OBERG, 1966, p:140, p1.15, fig.15. 

Prioniodina delecta (Stauffer), OBERG, 1966, pA41, p1.15, fig.7; 

p1.16, 

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

p1.15, fig.21. 

.SubcordyZodus pZattinensis (Branson and Mehl), OBERG, 1966, p.142,, 

p1:16, fig 12 
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FIGURE 57 	Plectodinc aculeata 

A: zygognathiform element, spec. UTG 97007, x100. 
B: zygognathiform element (early growth stage), spec. UTG 97004, 

X 160. 
C: cordylodiforWprioniodiniform element (early growth stage), spec. 

UTG 97005, x 180. 
D.: 	as B. 
E,F: trichonodelliform element, spec. UTG 97012; E, x 250; F, x 100, 
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FIGURE 58 	 'Inectbdina aculeata 

A,B: Zygognathiform element, stereopair spec. UTG 97006, x 135 
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PLECTODINA FLORENTINENSIS Burrett sp. nov. 

Figure 59 A-D 

Diagnosis: 

A nectodina consisting of at least trichonodelliform and 

zygognathiform/eoligonodiniform.elements. The trichonodelliform 

element has two lateral processes that meet beneath the cusp at an 

angle of not less than 120 0  and generally the angle is larger. 

Description: 

The trichonodelliform element has two long lateral processes that 

meet beneath the main cusp at an angle of not less than 120 0  (in a 

vertical plane). The process denticles are short and round to sub-

quadrate in cross section. The process denticles are between one-fifth 

and one-tenth of the height of the main cusp and are smallest 

proximally. The main cusp is long recurved and approximately 

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 proximal process denticles. The 

posterior margin is rounded with a radius substantially less than that 

needed to draw the anterior margin of the cusp. The centre of the 

face is defined by a prominent carina that extends the full height of 

the cusp and continues onto the basal sheath. Well defined grooves, 

each flanked by two converging 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 encloses 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. 

186 



Plectodina florentinensis FIGURE 59 

187 

A: trichonodelliform element, spec. UTG 96940 holotypel, x  60. 
B: same specimen, x 80. 
C: zygognathiform element, spec. UTG 96941 paratype , x  180. 
D: (next page) prioniodiniform element, spec. UTG 96944. 	paratype 
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The zygognathiform (and eoligonodiniform) elements are robust and 

bear similar. denticles to those in the trichonodelliform elements. The 

basal sheath flares strongly posteriorly enclosing a wide basal cavity 

that extends as a wide groove along the lateral -  processes. The 

slightly recurved cusp is round in cross section and, as in the 

trichonodelliform elements, has downwardly narrowing grooves each 

flanked by two Costae running along the lateral faces of the cusp. The 

costae converge just proximally of the first lateral denticles. 

Comments: 

Only a few specimens have been found. They are associated with 

robust priOniodiniform elements but. these may belong in another species. 

The similarities between the denticulation and costation of the two 

elements strongly suggest an intimate . assoc.iatiOn. :The trichonodelliform 

element is very distinctive though its costate, recurved cusp is 

similar to that of P. robusta. 

PLECTODINA CF. FURCATA CHinde) 

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

• Synonymy: 

Prioniodus furcatus HINDE, 1879, p.358, p1.15, 

Eoligonodina richmondensis, BRANSON, MEHL and BRANSON, 1951, p.15, p1.4, 

figs .23-27. 

Plectodina furcata (Hinde), BERGSTRoM and S WEET, 1966, pp.377-382, 

figs.17-19; p1.33, figs.I-4, 14-21; p1.34, figs...9-12; Text 

fig.,  9M- 	(includes synonymy 1879-1966 inclusive). 

?Cordylodue delicatus Branson and Mehl, WINDER,. 1966,. p1.10, fig.12.. 

?Cordylodus flexucsus (Branson and Mehl), WINDER, 1966,'131.10, fig.16. 



Ozarkodina concinna Stauffer, WINDER, 1966, p1.10, fig.22. 

Prioniodina d2Zecta (Stauffer), WINDER, 1966, p.60, p1.10, fig.26. 

Trichonodella exacta Ethington, WINDER, 1966, p1.10, fig.14. 

Trichonodella fZexa Rhodes, WINDER, 1966, p1.10, fig.15. 

Zygognathus deformis (Stauffer), WINDER, 1966, p1.10, fig.15. 

Plectodina furcata richmondensis (BranS-on, Mehl and Branson), KOHUT 

and SWEET, 1968, pp.1470-1471, p1.186, figs.7-8. 

Plectodina furcata (Hinde), SWEET, ETHINGTON and BARNES, 1971, p1.1, 

figs.7-11. 

Comments: 

Many elements of forms similar to P..furcata have been found and 

are distinguished from P. acuZeata mainly by the absence of posterior 

denticulation in the trichonodelliform elements. Kohut and Sweet (1968'1  • 

note that the cordylodiferm element. .•richmondensis) that they place 

in P. fitrcata richmondensis is similar, in its antero-lateral denticu-

lation, to the cdrdylodiform elements of P. aculeata. 

In their detailed discussion of Plectodina furcata Bergstr8m and • 

Sweet (1966) included cordylodiform, trichonodelliform, zygognathiform 

and prioniodiniform elements. 'The stratigraphically older Plectodina 

aculeat• did not include prioniodiniform elements. Uyeno (1974, p,16) 

extended the P. aculeata to include elements referred to Cyrtoniodus 

flexuosus (Branson and Mehl) and Ozarkodina? obliqua. (Stauffer) by 

BergstrOm and Sweet (1966). The ozarkodiniform•elements'figured by 

Uyeno .  (1974, plate 2, figs. 14-17, 20-21) are, as he states, very 

. similar to Ozarkodina poZita. As With P. acuZeata the Tasmanian 

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

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. ftirca4a 

A: Cordylodiform element, spec. UTG 96926, x 150. 
B: Trichonodelliform element, spec. UTG 969268, x 100. 
C: Prioniodiniform element, spec. UTG 97042. 
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FIGURE 61 	Plectodina cf. furoata 

A,B: trichonodelliform element, spec. UTG 97039, x 130. 
C : zygognathiform element, spec. UTG 97034, x 120. 
D : immature zygognathiform element, spec. UTG 96394, x  110 
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FIGURE 62 
	

nectodina cf. furcata 

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

A: oblique lateral view. 
B,C: stereopair. x 120 



Genus RHIPIDOGNATHUS Branson, Mehi& Branson, 1951. 

Rhipidognathus has been discussed by BergstrOm and Sweet (1966). 

Following Branson, Mehl and Branson (1951) they included- trichono-

delliform, ozarkodiniform and prioniodiniform elements within the genus. 

They note that . in  some species of Rhipidognathus "germ denticles" 

are formed whereas in others (e.g. R. symmetriCa discreta) no such 

tendency is observed. They find that in known species "a short 

segment of the lower edge of the outer (anterior) side of all elements. 

tends to develop into a 'distinct downwardly directed boss beneath the 

cusp; on the inner -(or posterior) side, these elements develop a 

ridgelike swelling just above the margin Of the base". Bergstrom and 

Sweet (1966) observe that elements of R. symmetrica symmetrica 

are separated by their extreme fragility, profuse process denticulation 

and overgrowth of juvenile denticles. 

Prioniodiniform elements Similar , to those in subspecies of R. 

symmetrica are abundant in two samples from the Everlasting Hills and 

are present in samples from the Lower Limestone Member in the • 

Florentine Valley. They are associated with trichenodelliform, 

cordylodiform and ozarkodiniformelements. These elements are placed. 

in Rhipidognathus because 

(a) there is a strong tendency for the development of germ denticles 

• (as in R. symmetrica symmetrica). 

(b), an anterior (or outer) downwardly directed boss is developed in 

most elements. 

(c) the specimens are Very fragile (as in R. symmetrica symmetrica). 

(d) there is the development of a ridgelike swelling just above the 

margin of the base of the inner (or posterior) sides. 
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If this generic assignment is correct then the evolution of this 

genus is probably more complex than that tentatively put forward by 

BergstrOm and Sweet (1966). They note that species of Rhipidognathus 

are known from 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? careyi consists of prioniodiniform, ozarkodiniform, cordylodiform, 

trichonodelliform, zygognathiform elements. 	Prioniodiniform elements 

have a distinct downwardly directed outer lateral boss and strongly 

reclined and slightly curved cusp. The anterior process is usually 

much higher and much longer than the posterior. The ozarkodiniform 

element is straight with the anterior process being distinctly higher 

and slightly longer than the posterior process. Some of the trichono- 

delliform elements have a downwardly directed anterior boss, a denticulate 

posterior process that is triangular in plan view and a cusp that has a 

pronounced posterior costa. Dichognathiform elements may also be present. 

- Description:  

The prioniodiniform  elements of R. careyi exhibit considerable 

ontogenetic variation (Fig.64). Morphologically they are similar to 

the prioniodiniform elements of R. discreta and R. symmetrica and, as 

in the latter species, the cusp and denticles grow by incorporating 

• adjacent denticles. This is clearly seen in Figure 68 B and C where the 

first anterior denticle has-been incorporated into the main cusp. The 

prioniodiniform element is slightly archedto straight. The anterior 



FIGURE 63 	PfHpidognathus? careyi sp. nov. 

Ozarkodiniform elements showing ontogenetic variation. Notice 
development of lateral processes in mature specimen, All _x 80. 
Specimens UTG 96893 (a - e); 

196 



197 

FIGURE 64 

Prioniodiniform and ozarkodiniform (E - F) elements of Rhipidognathus? 
careyi sp. nov. 

A: Spec. UTG 96853,P4TitYPe”, x 100. 
B: Spec. UTG 96860 'Paratypi,', x 130. 
C: Spec. UTG 96850 paratype , x 80. 
D: Spec. UTG 96857 fiYaYatype), x 130. 
E: Spec. UTG 968561ho1otypel, x 150. 
F: Spec. UTG 96851 ,p4iatype - , x 60. 
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FIGURE 65 	Rhipidognathus? careyi sp. nov. 
_ 

A: eoligonodiniform element, paxatylo  , UTG 96876, x 100: 
prieniodiniform element, Iparatype UTG 96822, x 150. 

C: tygognathiform element, Iparatype7 UTG 96877, x 130. 
D: zygognathiform element, 'paratype.', U1G 96872, x 130. 
E,F: trichonodelliform element,LjaratYrp'e7 , UTG 96863, x 100. 
G: trichonodelliform element, Iparatype7, UTG,96874, x 100. 
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FIGURE 66 	Rhipidognathus? caryi sp. nov. 

A•C: prioniodiniform element, spec. UTG 96904, A & C: x 100; 
B: detail cf anterior process, x 300.. 

D,G: eoligonodiniform/zygognathiform element, spec. UTG . 96905, 
D: x 100; G: x 250. 

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

A: eoligonodiniform/zygognathiform element, spec. UTG 96898, x 100. 
B: eoligonodiniform/zygognathiform element, spec. UTG 96899,x 100. 
C,D: tri'chonodelliform element, - spec. UTG 96900, x 100. C: postero-

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

ontogenetic variation in prioniodiniform elements 
Rhipidogsnathus% careyi sp. nov. 

All Specimens x 100. 

A: . UTG 96895, B: UTG 96901, C: uTG 96894, D: ,  UTG 96896, 
E: UTG 96897. 
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process is usually longer than the posterior process. A dagger-shaped .  

cusp is slightly bowed posteriorly, slightly bent inwards, and its 

-posterior edge is more steeply inclined to the horizontal than the 

anterior. The angular difference varies between ten and twenty degrees. 

The cusp has a broadly rounded outer and inner margins that narrow 

to sharp an terior and posterior edges._ In the earliest growth stages. 

a pronounced groove exists posteriorly to the centre of the outer margin. -  

This groove extends downwards to the level of the upper margins of the 

lateral processes. More advanced growth stages have a curved step-like 

feature running along the centre of the outer margin of the cusp down 

to the base of outer boss. The downstep•part is posterior. The angle 

between the posterior margin of the cusp and the posterior process 

varies between 90-100 degrees. The relative length of the process 

varies during ontogeny 	The posterior process carries a single 

denticle in the earliest growth stage which gradually increases to two 

and three in most growth stages though mature specimens may have five or 

six denticles. The posterior denticles are short, squat and,. except 

in mature elements, are not laterally confluent. The anterior process 

carries one denticle in the earliest growth stages found, gradually 

increasing in number throughout most of growth. Mature specimens may 

have only .a few anterior denticles. Most 'specimens have between four and 

five anterior denticles that are reclined, slender in early growth 

stages and are higher than the posterior denticles. The most proximal 

denticles are laterally confluent and are gradually incorporated into 

the adjacent proximal denticle. The outer boss is variably developed. 

It is only weakly developed in immature specimens and is strongly • 

developed in mature specimens. However some:fairly mature specimens 

lack.  a pronounced bass. The boss has a ridge developed in early growth 

stages which gradually dies out during ontogeny. The boss forms the 
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- outer margin of the basal Cavity. •The inner margin ofthe basal .  

cavity is formed by an enlargement of the base of thecusp. • The 

basal cavity is shallow and extends upwards under three main cusp to 

just below the level of the top of the lateral processes. The basal 

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

shallowing Eroove. 	 . 	_ 

The ozarkodiniform  elements of R? careyi are distinctive and also 

• exhibit considerable ontogenetic variation. They are - straight, have an 

erect (or in mature forms slightly inclined) cusp, two processes of 

unequal length and in non-mature specimens bear sharp pointed laterally 

confluent denticles that are elliptical in cross section. In most 

growth stages the anterior process is slightly longer and 'distinctly 

higher than the Posterior process. This difference in height is also . 

very clear in Ozarkodina jOachimensis Andrews but these American 

specimens have strongly isolate posterior dentitles. The earliest. growth 

stages found have two small, distinct, posterior dentitles increasing 

to four in larger specimens and six in the largest. The anterior 

dentitles are laterally confluent (except for the most distal denticles) 

and most elements carry six though the most mature specimens may have 

eight. The denticles become ..rounded during ontoVriy and tend to fuse. 

In early and intermediate growth stages the basal cavity is a conical-

subapical pit that extends almost to the end of the processes as a 

narrow trench The sheath flares most prominently on the outer lateral. 

side and is developed into a prominent boss in mature specimens. Mature 

specimens develop small bosses on the 	processes. A wide flat basal 

filling is preserved in some of the mature specimens. A few mature 1 

specimens exhibit a very narrow, but well defined, ridge running along 

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

the ozarkodiniform elements in intermediate 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 prominent 

median costa running along the posterior side of the main cusp. The 

main 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 posterior process is short, averaging about one-quarter to one-

fifth of the length of the lateral processes. The posterior process 

is triangular both in plan and lateral views and carries one or more 

peglike denticles about one-fifth the height of the lateral denticles 

and one-twentieth the height of the main cusp. The lateral denticles . 

are round to elliptical in cross Section and are between one-quarter . 

and one-fifth (on average) the height of the main cusp. Lateral denticles 

are distinct and slender. The basal sheath is enlarged downwards into 

a triangular anterior boss. The basal cavity extends upwards into the 

main cusp and takes in most of the interior of the posterior process. 

The basal cavity extends as a wide but shallowing and narrowing groove 

under the lateral process. 

The other trichOnodelliform elements (Fig.65G) are slightly 

asymmetric, do not have a triangular denticulated posterior process and 

have only a slightly coState cusp. The main cusp is subquadrate in 

cross section and bears slight anterior and posterior costae. The 

anteriOr .flaring of the basal sheath is more pronounced in this variant. 

In.both trichonodelliform - types the angle between the lateral processes 

is close to 900 . There is a gradual transition to zygognathiform 

elements (Fig.67 C-D). 
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The cordylodiform element is arched. Some of the elements are 

almost prioniodiform with the antero-lateral process being in the same 

plane as the posterior,procesS. The main cusp is tall, 'slender, 

smooth, recurved and has an elliptical cross section. The posterior 

process carries a variable number (between 3 and 10) of tall, slender, 

slightly flexed, isolate denticles that are between a third and a 

quarter as high as the main cusp. These denticles may become fused 

in later growth stages. The antero-lateral process carries a smaller 

number of denticles (between 2 and 3) of reclined or laterally inclined 

denticles that are in partial contact with their neighbour for some of 

their length, one of which lies against the main . cusp. The non-

denticulate basal sheath is triangular in plan View . . The basal cavity 

extends up into the main cusp to the level of the top of the lateral 

processes. 	The basal cavity narrows rapidly .under the lateral processes 

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

processes. 

Comments: 

R? careyi has been found in five samples with the ratios shown 

in Table I. The similarity of the prioni9Oniform elements to those in 

R. symmetrica discreta and R. symmetrica symmetrica and the presence 

of ozarkodiniform and trichOnodelliform elements would suggest placement 

within Rhipidognathus.. The presence of cordylodiform (or eoligonodini-

form) elements in the Tasmanian assemblages may suggest that this element 

was lost during evolUtion. 



Element 

PrioniodirUform 

Ozarkodiniform 

. Trichonodelliform 

A 

combined 

Zygognathiform 

Cordylodiform 

) 

) 

)• 

) 

) 

TABLE I 

J R C 2 L.L.M.B. C 98 C 137c 

21 

23 

26 

12 

2 9 

8 

6 

6 

2 

3 

Number of each element within la careyi by sample. 	Sample JRC2 is from . 

. the Everlasting Hills and the other samples are from the •Flprontine 

Valley. 
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STAUFFERELLA Sweet et al. 1975 

STAUFFERELLA FALCATA (Stauffer) 

Figure 69 A-D 

for synonymy see Sweet et ca. 1975, p. 44. 

StauffereZla fracata (Stauffer, 1935a) SWEET ET AL. 1975, p.44-46, p1.1, 

figs.10-13. 

Comments:  

Sweet et al. have revised and defined the multi-element species 

S. falcata. Very rare specimens are 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. 
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"TETRAPRIONIODUS" sp.. 

Figure 70 A-E 

- A ligonodiniform element is found in the Lower . Limestone Member 

in the Felix Curtain Road area of the Florentine Valley. The asymmetric 

. element has two relatively short lateral processes that carry a 

small number of denticles: In lateral view the posterior process 

forms an angle of 35 0  with the posteriorly directed lateral processes. 

The posterior process is twice as long as the lateral process and 

carries eight Or more reclined denticles some of which are long, 

slender and elliptical in cross section. The proximal denticles of 

the posterior process are short and erect or proclined. The main cusp 

is slightly asymmetric.  and subquadrate in cross section. The slightly 

recurved main cusp has two lateral costae and subcentral anterior 

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

posterior, and lateral processes as shallowing, narrowing grooves. 

Comments: 

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 	'Tetraprioniodus" s 

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

Genus MILACULUM Miler, 1973 

MILACULUM ETHINCLARKI Willer, 1973 

Figure 71 A-C 

Synonymy: 

Form B ETHINGTON and CLARK, 1965, p.204, p1.1, fig.20. 

? Form A ETHINGTON and. CLARK, 1965, p.204, p1.1, fig.17. 

Form K WEBERS, 1966, p174, 0.15, fig.9. 

Milaculum ethinclarki MULLER, 1973, pp.223-224, p1.34, figs. 5, 6, 8. 

WZaculum sp.. WINDER, 1976, p.654, p1.2 ., fig.12. 

'Comments:. 

As noted before Burrett in Corbett and Banks, 1974, p. 	) 

phosphatic structures similar to Form B of Ethington and Clark (196S) 

from the Columbia Ice Fields in Alberta are found near the top of the 

Gordon Limestone Sub-group in the Florentine Valley. WZaculum 

ethimclarki is found in several locations near the top of the limestone 

part of the Gordon Limestone Sub-group (Ida Bay, Zeehan, Mole Creek, 

Bubs Hill) but is rare below that level. 

An interesting feature of the Tasmanian specimens is that they 

exhibit abrasion of the apical nodes which, as is exhibited on most 

specimens,.suggests that this is a primary feature related to the 

function of the element rather than post mortem erosion. The most 

likely function for the Milaculum element is as a crushing or grinding 

tooth. 

A qualitative electron-probe analysis of Wiacuium reveals a 

similar composition to that of conodonts. 

. Rare MilacuZum from the Standard Hill Member at Mole Creek are 

indistinguishable from those of the Den Member at the top of the 

sequence. Apart froman apparently thicker wall, abraded apical nodeS 

and a generally more robust structure the Tasmanian specimens are 
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indistinguishable from those in the Arenigian of Alberta (Ethington 

and Clark, 1965) suggesting the M. ethincZarki is of very limited 

biostratigraphic utility. 

Nitecki et al. (1975) have recently figured a MilacuZum from the 

Simpson of Oklahoma which is very different from the Milaculum 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 Miller, Nogami & Lenz 1974 

Figure 72 A 

Synonymy:  

Form B Weber's, - 1966, p.72, p1.14, figs. 3,6. 

Phosphannulus universaZis MULLER, NOGAMI & LENZ, 1974, pp.80-92, 

Text fig. 3, p1.18, figs.10-12; p1.19, figs.1-13; p1.20, figs.1-7; 

p1.21, figs.1-9. 

Comments: 

P. universaZis is found at several level's in the Gordon Limestone 

Sub-group. Very well preserved PhosphannuZus 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). 
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FIGURE 72 A  Phosphannulus universal-is 

Spec. UTG 96793, x 100. 



CHAPTER .V 

.BIOSTRATIGRAPHY 

Introduction 

Most of the conodont species found in this study are con-

specific with well known North American forms. Most species are 

typical of the .North American Mid-Continent fauna (see pages 256 759) .  

and correlation with the sequence of conodont faunas established by 

Ethington, Sweet and Barnes (1970) and Sweet and Bergstrdm (1976) is 

-easily effected: 	The general rarity of conodonts in tha Gordon :  

Subgroup has not allowed a: detailed lOcal zonation to be established. 

• The total stratigraphiC range of many species still needs to be 

•refined by careful collecting in subtidal rock types along depositional 

strike from the sampled intertidal/supratidal sequences. In 

particular the range of the conodont fauna in the correlates of 

the Lower Limestone Member of the Florentine 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 

than the Cashions Creek Formation must await the publication 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 identical to those from the Standard Hill. Member at 

Mole Creek, • 
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Acontiodus nevadensis 

Ethington and Schumacher 

_ _ _ _ _ _ 

?Appalachignathus 

Bergstrom, Carnes, Ethington, Votaw, Wigley 

Belodellarcopenhagenensis 

(Ethingten and Schumacher) 

Belodina alabamensis 

Sweet and BergstrOm 
_ _ _ _ 

Belodina compre5.sa  (Branson and Mehl) °?1/ - _ _ _ _ 

Fanderodus gracilis (Branson and Mehl) I I _ - - I? 

Panderodus serpaglii sp. nov. 

Phragmodus flexuosus Moskalenko - - 

_ 



The Standard Hill Member fauna includes Acontiodus nevadensis 

Ethington and Schumacher, Phragmodus flexuosus Moskalenko, BeZodina 

aZabamensis Sweet and BergstrOm, Appalachignathus? BeristrOm, Carnes, 

Ethington, Votaw and Wigley, Belodina compressa (Branson and Mehl) 

and Panderodus serpaglii sp. nov. Belodella'copenhagenenai-s(Ethington 

and Schumacher) is found near the top of theStandard Hill Member 

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

formations is tabulated in Table II. 	No attempt is made to document 

all North American occurrences as these are often numerous (e.g. 

Appalachignathus is found in at least fifteen North American localities 

(Bergstrom et at.. 1974).. Most North American occurrences have been 

compiled into the Mid-Continent faunal sequence (Sweet, Ethington and 

Barnes 1971; Sweet and BergstrOm 1976). Species such as B. compressa 

and P. gracilis are widely distributed geographically and are 

stratigraphically long ranging,  and a detailed analysis of their distri 

bution would not aid in correlating the strata considered - here 

From Table II it is clear that the fauna of the Standard Hill 

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

of the Copenhagen Formation of Nevada described by Ethington and 

Schumacher (1969). B. aZabamensis is mainly found in the lower 

part-of the Upper Member of the Copenhagen but does extend into 

the Middle Member. Conodonts were not found in the Lower Member 

of the Copenhagen Formation and therefore the conodont fauna could 

easily range down into older strata. 

Age. of the Copenhagen Formation (Nevada) 

Cooper (1956) suggested correlation of the Lower and Middle 

Copenhagen with the Joachim and Rock Levee Formations of Missouri. 

• BergstrOm (1971, p.1241 has identified Pygodus anserinus, Eoplacognathus 
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elongatus and Prioniodus variabilis from the lower (but not the 

lowest) parts of the Middle Member. 	He placed this fauna "either 

in the very topmost part of the Pygodus anserinus Zone or the 

very lowermost parts of the Amorphognathus traerensis Zone." 

Ross (1976, p.78) agrees with this correlation though he extends 

the top of the Copenhagen up to the Edenian based on macrofossil 

studies (Ross, 1970, Ross and Shaw 1972). 	A Llandeilian age is 

indicated for the. Middle Member by the platform conodonts (Table III). 

Age of the Pratt Ferry Formation  (Alabama 

. Sweet and BergstrUm (1962) described B. alabamensis and B. graneis 

(.= compressa) from the Pratt Ferry Formation. 	This formation has 

been placed in the zones of P. serrus and P. anserinus by Bergstrdm 

(1971, p.117). 	The boundary between those two zones is 0.3 metres 

below the top of the Pratt Ferry Formation and would place most of 

the Pratt Ferry in the Llanvirnian and the top 0.3 metres in the 

Llandeilian. 	Although not stated in their paper (Sweet and Bergstrdm 

1962) the presence of P. anserinus in their sample containing 

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

formation. 

Age of the Loverycliginsliy_fpb-formation (Siberia) 

Moskalenko (1973) erected Phragmodus fiexvosus for conodonts 

from the Volginskiy and the lower part of the Kirenskiy sub-formation 

of the Krivolutskiy Formation. 	She correlated these f,with the Early 

Blackriveran. 	Later Moskalenko (1974) found Polypiacognathus sweeti 

Bergs tram in the higher part of the Krivolutskiy associated with 

species of Chirognathus, Cardiodena, Curtognathus and other conodont 

elements. P. sweeti 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) 

— 
Although originally thought to be-Llanvirnian by Harrington 

and Leanza (1957), Hilnicker and Gallino (1970) and Acenoloza (1976 

pp.482 7483), Cuerda has placed the San Juan Limestone in the 

Arenigian and Llanvirnian (Cuerda 1973) or solely within the 

Arenigian (Cuerda 1974). 

. From a thorough analysis of the conodonts Serpagli (1974) has 

shown that the San Juan Limestone ranges in age from the zone of 

Prioniodus elegans to the zone of Paroistodus originalis. 

The conOdont element of interest (PanderOdus. serpaglii sp. nov.) 

occurs in the top half of the limestone section examined and is found 

only with PBelodellan sp.A in the upper 50 metres of limestone (zone 

E) above the zone of P. originalis. Thus the age of zone E could be 

Late Arenigian or even, in part, Llanvirnian; the latter age being 

in better agreement with the macrofossil evidence. 

Age of the Mandel Formation (North Korea) 

Lee . (1975) has found Panderodus serpaglii sp. nov. in the 

samples collected from the Mandel Formation of North Korea. Little 

data is given on the age of this formation though it is supposed 

to range from the Llanvirn to the CaradoC. 	The conodonts described 

by Lee (1975) do not appear to support definitely a Caradocian age 

for any part of the formation.. The sample containing P. serpaglii 

contained Cameroceras cf. mathieui Grabau. 	This genus ranges from 

the Middle to the Upper Ordovician (Moore 1964, K174). Kobayashi 

(1966) suggested a Middle Ordovician age for the formation. 
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Age of the Setul Limestone (Malaysia) 

Panderodus serpaglii sp. nov. has been reported as 

Scolopodus efr. bassZeri from the lowest beds of the Lower Setul 

Limestone in the Langkawi Islands, Malaysia (Igo and Koike 1967, 

1968). 	A definite age assignment was not attempted though Igo and 

Koike (1967, p.4) did state that "The lowest conodont faunule in 

the Langkawi Islands is characterised by species recorded previously 

from either the Lower or Middle Ordovician of Europe and North 

America." 	Unlocated cephalopods and gastropods from the Lower 

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

Summary of Age of the Standard Hill Member and correlates 

From Table III it appears highly likely that the lowest beds of 

the Standard Hill Member fall within the Pygodus serrus Zone and the 

uppermost beds within the Pygodus anserinus Zone.. • The restriction 

of Phragmodus. flexuosus to faunas 5 and 6 in North America (Sweet, 

Ethington and Barnes 1971, Sweet and Bergstrdm 1976) suggests that most 

of the Standard Hill Member is Chazyan. 	Given the thickness of the 

• Standard Hill Member a Fauna 5 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 Fauna 5.are found in the pre-Standard Hill/pre-Cashions 

Creek clastics and limestones is not known. 	As is suggested by its 

• range in Korea, Malaysia and Argentina, Panderodus serpaglii sp. nOv0 

ranges into pre-Chazyan strata and has been found in the main quarries 

at Railton associated with probable pre-Chazyan taxa (see page 105). . 

• An oistodiform element probably belonging to Drepanoistodus forceps 

is found at the base of the •limestone in the Gordon-Olga Region associated 

with the same species found in the Standard Hill Member at Mole Creek. 

Lindstrdm (1971) gives the range of P. forceps as Billengen to Lower 

• Volkhov. 	However if Farhaeus' (1966) identification is correct then 
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FIGURE 73 

Ranges of stratigraphically 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 Lasnamag (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 Plectodina aculeata and Chirognathus 

Lmonodactylus ■ which indicate correlation to Fauna 7 of Sweet et al. 1971. — 

Altheughsearched for, the characteristic species of Fauna 7 - 

Phragmodus inflexus has not been found at Mole Creek or anywhere else 

in Tasmania.: It is unlikely that this species have been misidentified 

as its dichognathiform element is very distinctive. 

A strongly endemic and distinctive fauna is associated with 

Panderodus Serpaglii and ChirognathusdactYlus.in the Lower Limestone 

Member of the Benjamin Limestone, in part of the Everlasting Hills 

sequence and in the basal limestone south of Zeehan. 	This fauna is 

dominated by Rhipidognathus careyi and Phragmodus taamaniensis and 

correlation to Fauna 7 of Wirth America is effected only by means of _ _ 	_ 

C. 
I
monodactylusv-:, 

The incoming of Phragmodus undatus is taken to mark the base of 

Fauna 8 (Sweet et al. 1971, p.175). •This species occurs with Plectodina 

aculeata. The mutual occurrence of P. aculeata (including 0. ob ./I:qua) 

and P. undatus is regarded as the distinctive quality of Fauna 8 

(Sweet et al. 1971). Elements of Fauna 8 occur widely in Tasmania 

associated with B. compressa and P. gracilis. Bryantodina? abrupta 

is found near the top of Fauna 8 (Sweet, Ethington and Barnes 1971) but 

is also known in Fauna 7 assemblages in North America. 

In Most Tasmania sections Piectodina cf. furcata enters just above 

Bryantodina? abrupta. In. North -America the entry of P. fUrcata marks 

the base of Fauna 9. The base of Fauna 10 in North America is 

characterized by the incoming of Amorphognathus superbus. This is 

joined, a little later on, by'Rhipidognathus symmetricus. Neither of 

these species are found in Tasmania and therefore the local placement of 
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TABLE IV 

Composite local conodont assemblages and suggested correlations to 
northern hemisphere conodont zones. 

INFORMAL 
LOCAL 

ASSEMBLAGE 
CONODONTS 

Oulodus robustus 
Oulodus cf. oregonia 

RANGING 
LONG 

FORMS 

• 	NORTH AMERICAN 
CONODONT 

FAUNA 

F. Plectodina cf. Arcata 11 
Phragmodus Undatus' 
Staufferella faZcata 

Bryantodina abrupta 
E. Plectodina cf. Arcata 1 0 

..Phragmodus undatus 

Phragmodus undatus 

D. 
Bryantodina abrupta 
Plectodina florentinensis 
Plectodina cf. Arcata to 

9 

'0 
05 	to 

(1) 	to 

Plectodina aculeata $1. 	7.4 - 	Co 
Co 

C. Bryantodina abrupta CO 
co 	 8 

Phragmodus undatus .̀0 
to 

Chirogncthusmcinodaqtytusi Co 
Panderodus serp6glii 
Phragmodus tasmaniensis 

B. Rhipidognathus ? careyi 
Plectodina aculeata 
"Tetraprioniodus" sp. 
Erismodus gracilis 

Phragmodus flexuosus 
BeZodina alabamensis 

A. 
Panderodus serpag iii 
?Appalachignathus ' 

5-6 

.Drepanoistodys forceps 
Belodehla F-ope—nhagene—nsii 

?BeZodina 
.Periodon aculeatus* 
yScoZopodus spp.* 
Panderodus serpagZii 

WHITEROCK 
FAUNA • 

* not studied 
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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. 0: 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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the baseof Fauna 10 poses difficulties. The base of Fauna 11 is 

defined by the last occurrence of Bryantodina? abrupta. In the 

Gordon Subgroup B. abrupta is not found near the top of the Limestone. 

At Mole Creek B. abrupta is not found above 270 metres from the top 

of the limestone and in the Florentine Valley it is not found above 

180 metres from the top of the limestone. This disappearance of 

- B? abrupta is unlikely to have been ecologically controlled as, at 

least in the Florentine Valley, almost all environments are found above 

its level of disappearance and many of these environments contain 

conodonts. 

In North America the base of Fauna 11 is defined by the incoming 

of Belodina sp.A, Belodina inclinata, Panderodus.angularis and OuZodus 

oregonia. Only the last of these is found in Tasmania. 	In North 

America Belodina compressa disappears halfway through Fauna 11. In 

Tasmania B. compressa is found at many localities at the top of the 

Limestone associated principally with Aragmodus undatus and Plectodina 

cf. fUrcata. This gives an upper age limit to the Gordon Subgroup of 

Upper Edenian (Burrett in Corbett and Banks 1974). 	Oulodus robustus 

is found in the Picton River and probably in the highest limestones at 

Bubs 

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

E Maysvillian stage to the top of the-Richmondian stage' 	 , 
!Sweet and SchOnlaub (i91,53-;4 
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FIGURE 75 

Suggested correlation 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 F~gurc 2. Numbers on columns refer to notes below. 
1:- The New River Lagoon calcareous shales could range between 
Faunas 8 and 10. 2:- This sec~ioa inight belong in Fauna 5. 3:­
Stratigraphic relation of sections F to C not definitely known. 4:­
Base not seen, top poorly defined. 5:- May range between Faunas 
8 and 10. 6:- Base of Bubs Hill sect ion not seen. 7:- Age of 
Queensto1m section unknown, tentative re>.nge based on mac:-ofossils. 
8:- Base of section sampled at Grieve's Siding, top of sec.tion sampled 
near to 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 Bel voir section not present. Age 
of calcareous mudstones not knO\m. 11:- Top of Loongana section not 
erosional - no overlying clastics. 12:- Top of Lorinna section 
erosional. 13:- Top of Claude Creek section erosional. 14:- Base of 
Gunns Plains section not exposed. 15:- Top of Railton section 
erosional. 16:- Top of Paloona, Eugenana a!1d Mel:L·ose sections 
erosional - no overlying clastics. 
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CHAPTER VI 

PALAEOECOLOGY OF THE GORDON SUBGROUP 

Brief Outline of Environments within the Gordon Subgroup Carbonates. 

From the .stratigraphic data of chapter V it is clear that the 

oldest limestones occur in the eastern part of the outcrop area and 

are Late Canadian. Chazyan limestones are widespread and at Zeehan 

and in the Vale of Belvoir the oldest limestones are Blackriveran 

. in age. 	These Blackriveran limestones overlie intertidal siliciclasties 

that in turn overlie probable terrestrial conglomerates. 	This suggests 

that terrestrial conglomerates were being deposited in the west at 

the same time as intertidal and subtidal limestones were being deposited 

towards the east. 	This also suggests that a westwards transgression 

took place from the Canadian onwards up to, and perhaps above, the 

Blackriverah (Fig.77 ). 	However the exact extent of land and sea 

during each segment of the Ordovician has not yet been worked out in 

detail and more information is clearly required from several critical 

areas before reliable palaeogeographic maps may be drawn. • 

If there has been no relative movement of Tasmania and Victoria 

then Tasmania has to be interpreted as a shallow water embayment along 

tectonic strike from the deep water 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 comparable to Shark Bay in Western 

Australia (Logan et . al ., 1970, 1974) (Fig.76 ). 	However, in general, 

lithofacies sequences are closer to those around the Persian Gulf 

rather than in Shark Bay (C.P. Rao pers. comm.). 

Considerable advances have been made in the last few years in 

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 Ordovician 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 comparing them with modern limestone complexes. 	Criteria for 

recognizing intertidal and supratidal carbonates have become 

particularly widely utilized: 	Environments within the Gordon 

Subgroup have been reconstructed by using the lithic features 

discussed by the authors in Ginsburg (1975) and by such authors as - 

Bathurst (1971), Bhatt (1976), Braun and Friedman (1969), Eriksson 

and Truswell (1974), Friedman et ca., (1973), Frost (1974), Gebelein 

(1969), Houlik (1973), Logan et al. (1970), Logan et ca. (1974), 

Mukhererji and Young (1973), Purser (1973),. Schenk (1967), Shinn 

et ca., (1969), Waller (1972) and Warme et at. (1976). Important 

unpublished studies on the Ordovician carbonates of Tasmania have 

also been used (Weldon 1974, Whyte 1974 and Basnayake 1975). 	but only 

one paper has yet been published (Rao and Naqvi 1977).. Many data 1 

lhavelbeen accumulated by Dr. C. Prasada Rao and several of the environ-

mental interpretations have been inspired by discussions with Rao and 

his students B. Weldon, R. Whyte, Kwajah Ali, S. Basnayake, A. Scanlon,. 

, and B. Pierson. 

Criteria for recognizing particular environments are Summarised in 

Table V and examples are illustrated in Figures 7, 10 & 16. As - is quite, 

common in geological studies no one lithic feature may unequivocally 

place a rock assemblage in a - particular environment. 	However ,using the 

whole suite of characters in continuous carbonate sequences a model may 

be constructed that accounts satisfactorily for the Majority of the data. 

Frequently. several lines of evidence converge on one -probable answer 

though individually each piece of evidence is inconclusive. 	Generally - 

gross field characteristics have been used in environmental, interpretations. 

Very detailed micropetrographic and•geochemical studies on the Gordon 

Subgroup carbonates are in preparation by C.P. Rao and his students. 

Models for the deposition of several members 'recognised, at Mole' 

Creek are summarised in Figure 79. Descriptions of the rock types 



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. 

SUBTI DAL 
	

INTERTIDAL 	SUPRATIDAL 

LOW HIGH 

  

stromatolites 
rare 

algal mats 
rarely 

stromatolites 
present-common 

algal mats 
rare 

flat pebble 
conglomerates 
stromatolites 

common 

algal mats 
common 

algal mats 
common 

birds eye 
	

dismicrites 
limestone 	present 
(dismicrites) 

	

oncolites 	oncolites 

	

present 	abundant 

calcarenites in tidal channels 

mud cracks 	mud cracks 
common 

dolomite 
rare-present 

scolecodonts 
rare & large 

dolomite 
present 

scolecodonts 
abundant 

dolomite 
common 

scolecodonts 
abundant 

vertical worm 
burrows 

dolomite 
very common 

high 
diversity 

gastropods 
present 

high spired 
gastropods 

sponge spicules 
common 

horizontal worm 
common 

low diversity 
fauna 

gastropods 
abundant 

low spired 
gastropods 

sponge spicules 
rare 

burrows 

very low 
diversity 

gastropods 
present to abundant 

very little 
of any fauna 
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holothurian 
sclerites 

common 

trilobites 
common 

articulate 
brachiopods 

common 

chitinozoa 
abundant 

trilobites 
rare 

articulate 
brachiopods 

rare 

chitinozoa 
present-rare 

corals 
abundant 

cephalopods 
often abundant 

pelecypods 
common 

bryozoa 
common 

Tetradium 

corals 
other than Tetradium 

cephalopods 
present 

pelecypods 
often common 

1)ryozoa 
present 

pelecypods 
rare 
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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 probably 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 

palaeogeographic 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. 	Lindstr6m . (1963) calculated that the 

rate of sedimentation in Oland, Sweden was 1 mm per 1000 years and 

Jaanusson (1973) calculated an average rate of 4-5 mm per 1000 years for 

the Osteryitland sequence. 	Using the data of Sweet and Bergstrft (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 78 

Stratigrauhic column through the eastern section at Mole 
Creek 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. S = subtidal; TNT = Intertidal; L = Low 
Intertidal; H= High Intertidal; SUP = Supratidal. . 
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explained by high rates of sedimentation. 	The general low diversity 

may be explained by high salinities or by other features of 

environmental instability 

From Mole Creek it is estimated 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 Florentine Valley have shown 

that of the Lower Limestone Member 55% was subtidal and 6% supratidal 

and of the Upper Limestone Member 20% was subtidal. and supratidal. 

Such high proportions of intertidal conditions in the two well studied 

sections also provide a good explanation for the general low conodont 

diversity. 

When conodont abundances are plotted.against changes in water 

depth, derived from sediMentological and macrofossil evidence, there. 

appears to be a positive correlation (Fig. 78). This may, in part, 

be due to differences in rates of sedimentation with lower rates 

having been operative in subtidal regimes, though a primary control 

would most likely be ecological. 	Moskalenko (1976) has found a 

similar relationship along the Podkamennaya Tunguska of the West 

Siberian Platform and Bergstrft and Carnes (1976) have shown greatest 

conodont abundances in deeper subtidal environments. 

Several attempts have been made to relate Ordovician conodont 
'Seddon and Sweet 1971, 

faunas to particular environments (e.g. Kohut and Sweet 1968,0arries, 

o 
Rexroad and Miller 1973, Barnes and Fahraeus 1975, Fahraeus and Barnes 

1975,Bergstrm and Carnes .  1976, Moskalenko 1976, Le Fevre, Barnes and . 	• 
TiXier 1976). 	Barnes et al., 1973 related conodont distribution to 

broad •tectonic regimes. 	• Thus certain .Whiterock/Chazy conodonts were, 

placed into (a) shelf (b) piogeosyncline•(c) continental margin and 

(d) eugeosyncline. 	Such a scheme is a priori unlikely to yield useful - 

results because this is. not an ecological classification of environ- 

ments; it is tectonic. 	Tectonie regime may have little appreciable . ' 



. FIGURE 79 

Environments of lithic members at Mole Creek. 

A:7 One model for environmental distribution of members in the 
lowest parts of the section based on the assumption of contempor-
aneity of the Ugbrook and Standard Hill Members. 

1 = Oncelitic Standard Hill Member formed. in an intertidal 
environment. 

2 = Ugbrook Nodular Member 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 fiat pebble conglomerates, stroma-
tolites and dismicrites. 

B, C:7 Alternative environmental model 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 intertidal 
environment with channel calcarenites supporting a 
strophomenid fauna (4). 

5 = Subtidal micrites. 
6 = Offshore bar of siliciclastics with lagoon behind with 

Ugbrook Nodular Member, (7). 

• D:- 1 = Siltstones and sandstones of the Mole Creek Member forming 
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 = Den Member with coral patches formed in a subtidal . 
environment. 

2 = Stromatolites formed in low intertidal environment. 
3 = Channel calcarenites. 
4 = Sabkha dolomicrites of the Overflow Creek Member. 
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effect on the local ecological controls operating on a local conodont 

fauna. 	A broad classification of tectonic units will tell us little 

about local salinity, temperature, water depth, environ4rental stability, 

bottom sediment, faunal associates, - food supply etc. 	This is 

especially clear in Tasmania where the sediments are typical of "shelf" 
• 

conditions, where the water depth was extremely shallow for most of 

the Ordovician and yet because of the thick sedimentary pile and the 

general tectonic situation, the label "miogeosyncline" would have to 

be applied. It is interesting that Barnes et al. 1973 (p.175) refer 

to the Tasman Shelf when referring to Tasmania. 	They also mention the 

conodont faunas of "limestone platforms" from within the Tasman 

Geosyncline listed by Packham (1967) and others illustrated by Philip 

(1966). 	The writer has found fibrous conodonts in New South Wales 

limestones (i.e. forms characteristic pf the littoral shelf according 

to Barnes et al., 1973 fig. 14) but were clearly-deposited around 

volcanic island arcs and hence, on the Kay scheme, were eugeosynclinal. 

Bergstrom and Carnes (1976) have also pointed out that many genera 

supposedly characteristic of eugeosynclinal terrains are, in fact, 

abundant in the very shallow water shelf carbonates of Sweden. 

BergstrOm and Carnes (1976) found that Conodonts were abundant in 

certain shallow water Swedish carbonates that contain many stromatolites 

and that have been interpreted as mainly intertidal by Larsson (1973) 

However stromatolites by themselves are not good indices of intertidal 

conditions and subtidal stromatolites are now well known (Gebelein 

1969, Frost 1974). 	Larsson (1973) does not figure or fully describe 

other typically intertidal sedimentary features from the section. 

However as BergstrOm and Carnes (1973) remark there can be little 

•Pubt that theLunne sequence Was laid down in very Shallow water. Thus 

such genera as Periodoh and Eoplacognathus are unlikely to be controlled, 



INCREASING DEPTH 

LITTORAL 

253 

CINCINNATIAN 

TRENTON IAN 

BLACKRIVERAN 

CHAZYAN 

WHITEROCKIAN 

BELODINA 	PHRAGMODUS 
OULODUS 
PLECTODINA 

BELOD1NA 
CHIROGNATHUS 	BRYANTODINA• 	PHRAGMODUS 

ERISMODUS 	PLECTODINA 

genera not 
found in 
Tasmania 

• BELODELLA 
PHRAGMODUS 

increasing PANDERODUS 
Peiagics 

DREPANO I STO I DUS 

TABLE VI 

Slightly amended Table showing Barnes' and Fahraeus (1975) 
postulated segregation of conodonts into communities. Tasmanian 
genera: only are included. Adapted from Barnes and Fahraeus (1975, 
fig.1)., 
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TABLE VII - 

Probable environmental distribution of-conodonts 
recognised in this study. 
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11 
P. furcata - 

    

P. furcata   

_ _  P. robusta! 

0. oregonia   

B. compressa 

    

     

     

10 Erismodus sp. 

P. undatus 

P. furcata 

B abrupta   

----- B. compressa 

- - P. florentinensis ----- 

P. undatus   

Erismodus sp. 

E. gracilis 

C. monodactyla --1 
P. serpaglii 

B. abrupta 

— P. aculeata 

----- B. compressa 

---- P. aculeata 

B. abrupta 

P. undatus   

B. compresia   
7 

B. compressa 

P. aculeata 

-- R. careyi 
P. tasmaniensis   

— Tetraprioniodus sp. • 

B. alabamensis , 	 

P. flexuosus   

B. compressa •   5/6 
P. serpagli 

copenhagensis  D. forceps 1 

4 
Scolopodus spp. 

— Belodina sp.   

---P. serpaglii   

P. aculeatus 
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in their gross distribution, by such factors as salinity or water 

depth but by temperature (Bergstrom 1971, 1973). :These "European" 

genera are not found in Tasmania which presumably was covered by 

sea water of elevated, "Mid-Continent" temperatures. 

-Barnes and Fahraeus (1975) produced a table indicating the 

lateral segregation of the main conedent-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 earlier (pgs.2'+0-2.42) 

the Tasmanian conodont species  maybe placed in the environments 

- indicated. 	Generally there is agreement between the environmental 

•preferences shown in Table VI (from Barnes and Fahraeus 1975) and 

Table VII. 

Panderodus gracilis and Drepanoistodus suberectus occur in most 

environments and the former species may be found in high intertidal 

limestones in very small numbers. Following Barnes and Fahraeus 

(1975) these species are taken to be pelagic forms. 

Very few species are found in supratidal and high intertidal 

environments. 	The main microfaunal constituents are fibrous 

conodonts, P. serpagZii and R? careyi. Rare specimens of 1: serpaglii 

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 of R? careyi are occasionally found in high 

intertidal limestones in the Lower Limestone Member in the Florentine 

Valley and in the Everlasting Hills. 	They are associated with 

C.!monodactyZuS. and E. gracilis. 

Kohut and Sweet (1968) have postulated a tidal flat environmental 

•preference by R. syrovetrica symmetrica and R. rowlandensis in the 

Cincinnatian suggesting • that Rhipidognathus was one of thefew conodont 

genera that preferred to live in such unstable and harsh environments. 
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Le Fevre et al., 1976 have also noted that 2hipidognathus appears 

to be euryhaline. 

During the time span of. faunas 8 through to 10 rare, often 

corroded, fibrous conodonts are the only elements found in high inter-

tidal conditions. 

Forms s:Ich as B.Icopenhagenensieand ?Appalachignathus are rare 

and are found in tidal channels within intertidal sequences (as at 

Mole Creek) or in subtidal limestones. 	In all cases they are 

diminutive and comprise a small proportion of the conodont fauna. 

This suggests that these species favoured deeper water and only 

rarely inhabited inshore environments. 

Higher in the sequence forms such as B. abrupta and P. undatus 

are relatively common in subtidal environments and become rare inshore. 

PlectOdina florentinensis has only been found in subtidal rock types. 

The highest faunas contain P. cf. furcata and B. compressa in shallow 

water with 0. cf. oregonia, 0. robustus: and S. falcata occurring in 

relatively, deep subtidal environments. WlaculuM ethinclarki is 

abundant in certain subtidal limestones especially those near to the 

top of the limestone sequences in the Florentine Valley, Lune River 

(Ida Bay) and Bubs Hill. M. ethinclarki is only rarely found in 

intertidal limestones. 

The ecologic controls recognised here and in the various recent 

papers on - conodont palaeoecology cited above do not appear to affect 

the biostratigraphic scheme outlined earlier. 

Biogeographic Connections of the Tasmanian -OrdoviCian'Conodont Fauna 

The Chazyah-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 



25-7 

The only published illustrations of post-Whiterock Australian 

conodonts are those of Philip (1966). 	-Packham (1967) listed 

several conodonts from limestone outcrops near Parkes in New South 

Wales. 	These publications have led several authors, Bergstrom 

(1971, 1973), Barnes et al:, (1972), Sweet and Bergstreim (1974), 

'Barnes and Fahraeus (1975) and LindstrOm (1976), to place Australia 

in the Midcontinent province (or Phragmodus •fauna of Lindstrom- 1976). 

BergstrOm .(1971, 1973) has recognised an Australian • fauna based on 

samples from Central Australia and also, according to Sweet and 

• Bergstrom (1974, p.196), from Tasmania. . This fauna has since been 

recorded and figured from the Appalachians by Raring 1972 who has 

(1) 92) listed the characters of the Australian fauna as "long slender 

denticles and generally the presence of two to three rather long 

processes." The new species Rhipidognathus? careyi probably belongs 

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 homoeomorph of North American Rhipidognathus and adapted to 

a similar tidal flat environment 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 Rhipidognathus? careyi. . 

Whiterockian fauna . 

Whiterockian faunal elements have not been studied in detail in 

this thesis and will he examined by Dr. D.J. Kennedy. 	They include 

the well known widely distributed species Periodgn'aculeatus as well 

as several species of "Scolopodusn. Panderodus serpagZii sp. nov. 

is first found associated with Whiterock elements. 	This species is • 

found elsewhere in Argentina (Serpagli 1974), 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. serpagZii is -a common element associated with Appatachignathus?. 

This latter genus is Widespread in North America but may also be 

found in South Korea (Chun in Reedman and Sang Ho Um 1976) or more 

probably in North Korea (as ?BeZodus sp. Lee 1975). Betodella 

fcopenhageninsi8js widespread in North America, Acontiodus cf..nevadenSis 
	 _— 

is found in Nevada and BeZodina aZabamensis is known in Nevada and 

Alabama. : Drepanoistodus forceps is widespread being known from North 

America and Europe. BeZodina compressa is well known in North 

American and Siberia and has previously been figured by Philip (1966) 

from Australia (though from much younger strata). 

Blackriveran fauna  

Faunas correlated with Fauna 7 contain three new species only one 

of which (P. serpaglii) has been previously illustrated. The "endemic" 

species are Phragmodus tasmaniensis and the "Australian" faunal 

element Rhipidognathus? careyi. The well known North American species 

PZectodina acuteata, Chirognathus6monodactand Erismodus gracilis 

are associates. 

Trentonian and Cincinnatian faunas 

The wellknown North American species Bryantodina? abrupta and 

Phragmodus undatus are common in local assemblage C and these are joined 

by the endemic PZectodina ftorentinensis in assemblage D. P. cf furcata 

is common in local asemblage D and is familiar in North American . 

faunas as are 0. robustus, 0. oregonia and S. falcata from local 

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. fiorentinensis. 
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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 a. 1974, Cramer and 

Diez 1975) but it is only recently that Epstein et al. , (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: 

sixty to one hundred and forty degrees, C.A.I. three: one hundred and 

ten degrees 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 ca. (1977, p.19) showed that 

pressure does not affect the conodont C.A.I. though they did find that 

water in combination with confining pressure and heat considerably 

retards carbonization. 	Therefore the conodont C.A.I. should in some, 

26a 
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or in all cases, be regarded as a minimum. 	Epstein et al. (1977, 

li.23).argue that tectonism does not affect C.A.I. values because of 

the experimental results that showed that pressure does not alter 

C.A.I. values and from observations on a large number of conodont 

samples from the Appalachians that bear little relationship to 

tectonic belts. 	They also show that time is of little importance 

for C.A.I. values in durations in excess of 50 million years. 

Slightly metamorphosed conodonts (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 Smelter's Quarry, Zeehan 

the conodonts are darker (C.A.I. = 5) but the limestones are not so 

strongly cleaved. 	This suggests that cleavage formation and hence 

tectonic stress are not the most important factors in conodont 

metamorphism. 

Results 

Difficulties 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 

large. Within-sample variation is low and probably does not exceed 

five percent. 	As there is some C.A.I. variation between growth' 

stages only medium-size conodonts have.been measured and as there 

is a possibility of C.A.I. variation between genera only elements of 

Panderodus, Phragmodus, Belodina, and Plectodina have been studied. 

. The average C.A.I. values for each conodont sample from the base 

of the Gordon Subgroup are plotted in figure 80 and those from the 

'top of the limestone.are plotted in figure 81. The latter .figure 

also, includes C.A.I. values from three samples of Devonian limestone. 

To obtain objective contouring of the data the raw figures were 

given as points on an otherwise blank sheet of paper to a group- of ten 

people, nine of whomderived virtually identical contour patterns to those 

shown in figures p,n-R1. 
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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.I. values for conodont samples frol: the top of the Gordon. 
Subgroup. Three samples from Devonian Limestones are also plotted 
(as crossed dots). 
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Interpretation 

The raw data show an interesting pattern, 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 Palaeozoic 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 

geothermal 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 whereas those in the 

Florentine Valley and at Lune River (Ida Bay) are less strongly 

folded and cleavage is generally poorly developed. 
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• 	The plot of C.A.I. values therefore shows a.positive - geographic 

correlation with a trough basinward from a Cambrian volcanic arc 

(and associated hydrothermal deposits), with-the fold trends super-

imposed on the Palaeozoic sediments and volcanics, and with degree 

of deformation of these strata. 

There appears to be no correlation - between C.A.I. values and 

the distribution of Tertiary basalts, Jurassic dolerite and Devonian 

granites, all of which are possible heat sources. 

Carey (1976) postulated a higher than average heat flow regime 

during the - Jurassic,mainly in order to account for the enormous 

. volumes of dolerite intruded at that time. 	However, in Tasmania, 

the doierite is generally distributed in the central and eastern 

parts of the state and away from the high C.A.I. values shown in 

figures 80 and 81 (see Spry and Banks 1962, fig. 43). Dolerite is 

closely associated with limestones at Vanishing Falls and Lune River 

(Ida Bay) though 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 the K-Ar dates of the Tabberabberan granites but this does not 

appear to have happened, though the heat may have been confined to 

the dolerite masses. 

The distribution of Tertiary basalts also appears to bear no 

relationship to the contoured C.A.I. values of Figures 80 and 81. 

The basalt tends ta be concentrated in the central, eastern and north-

western parts of the state ,(see Fig. 46 in Spry and Banks 1962) and 

seems to be related to the development of the Bass Strait aulacogen 

(Burke and Dewey 1973) rather than to any Palaeozoic structure. 

If Epstein et at. (1977) are correct in their statement that • 

"depth of burial and the attendant increase in temperature is the 

dominant factor" in altering conodont colour then we would expect - 

that the arcuate trend observed in Figures 80 and 81 coincides with 
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the greatest thickness of Ordovician and post-Ordovician rocks. 

This is clearly not the case at Eugenana and Flowery Gully where 

the Ordovician limestone sequences are very thin (see Fig. 74 ) and 

the Devonian and later rocks are also relatively thin. 

At Eugenana cave deposits of carbonaceous siltstone (The 

Eugenana Beds) have yielded an Upper Middle Devonian spore assemblage 

(Balme 1960). 	The Gordon Subgroup at Eugenana had been subjected 

to three phases of deformation, uplifted and eroded prior to the 

deposition of the cave deposits .(Burns 1965). 	Exactly how much of 

the limestone was eroded cannot be known with certainty; however the 

thickness of post-Ordovician rocks is unlikely to have exceeded one 

kilometre, 

Figure 82 shows a selection of modern geothermal gradients 

(observed and calculated) from various tectonic regimes. 	Geothermal 

. gradients for the Gordon Subgroup localities are calculated assuming 

the most likely overburden thickness and fifty percent post-heating, 

shortening 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/Melrose/Paloona area to have 

had a normal: (and modern) geothermal gradient (Fig.82) (and assuming 

a post-Devonian overburden thickness of one kilometre) then the present . 

(eroded) Ordovician sequence would have to have had about five kilometres of 

Ordovician to Devonian strata removed by pre Upper Middle Devonian erosion. 

This appears unlikely. 	Therefore.  the most reasonable conclusion is that 

high heat flows developed in the.Eugenana area in post-Middle Ordovician' 

times. 

Similar 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 springs area in New 
Zealand from A. Davey pers. comm.). 

Ancient geothermal gradients plotted assumingprobably 
excessive Siluro-Devonian overburdens. 	Permian overburdens 
plotted separately for Mole Creek (M.C.) and the Florentine 
Valley (F.V.). 	Gradients calculated by assuming 50% shOrtening 
of stratigraphic column after maximum heat flow. 

Only by assuming 3 km- of overburden and SO% shortening may 
the Florentine Valley sequence be brought close to modern', geo-
thermal gradients. 





On the basis of rather weak field evidence Noakes et aZ., (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 unlikely. 	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-Ordovician—hedt flow 

still needs to be postulated for the west coast. 

The heat flow that produced the excess conodont C.A.I. values 

at Eugenana, Flowery Gully and elsewhere is thought to be Devonian 

and most likely Middle Devonian because 

(i) Lower Devonian conodonts which are unlikely to 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 several localities, 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 very 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 ages (McDougall and LeggO 1965) presumably by 

Devonian heating. 

If the distribution of the C.A.I. in Tasmania is compared with 

the major Precambrian blocks (Fig. 1 4 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 variations 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 the thickness of Precambrian crust 

increases (or 'at least increased during the Devonian) towards the 

south. 	Recent seismic studies by R.G. Richardson 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 hypothesis of crustal thickening to the south. 

Johnson's (1972) 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. values and their interpretation suggest that high 

temperatures occurred at fairly shallow depths principally in the 

north of the state. 	The geothermal gradient indicated for Melrose 

would - suggest that anatexis was occurring at a depth of Approximately 

eight kilometres during the Devonian. 	If the formula of Verhoogen 

et ai., (1970, p.643) is taken: 
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TH  = To  + y  (go  - IleH) 

where TH  = temperature at base of crust 

To  = temperature at surface 

H = thickness of crust 

K = thermal conductivity (cal cm
-1 

sec -1  deg) 

q0go  = heat flow at surface (cal cm -3  sec -1 ) 

= intensity of heat sources (cal cm -3  sec) 

andand simplified to: 

TH  = To  + 	(go ) 

by assuming that most of the heat is generated in the mantle then 

the surface palaeoheatflow may be calculated by: 

go = 171 (TH 	TO).  

If the following values are assumed: K = 5 x 10 -3 , H = 8 x 10
5

, 

T
H 

= 700 and T = 20 then q
o 

= 4.2 x 10 -6  which is an exceedingly 0 

high go  value (most g o  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 go  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 assuming unreasonably 

high surface heat flow during the Devonian. 	Very high heat flow in 

the Eugenana/Melrose/Paloona area is unlikely as no hydrothermal 

deposits are known in the region. 

A decrease in the go  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 

o 
values i.e. values below 3 cal cm -3 sec -1 , 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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sub-limestone material is volcanic and probably has the conductivity 

characteristics of granite. 	Much of the pre-limestone material is 

also probably of sandstone (with quartz cement) which from the con- 

ductivity values shown in Table VIII would elevate the surface heat flow. 

The post-limestone material is also unlikely to have had low 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 has to be postulated. 

In the absence of compelling 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 postulated 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 flows occurred in those areas of limestone 

floored by appreciable thicknesses of Precambrian 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 carbonates 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 as 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/niomerina 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 periiidal conditions. From an analysis of the gross lithic and 

faunal characteristics of the limestone sequence only 20% of the • 

carbonates were 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 composite local sequence of assemblages has been 

established. 

Whiterockian forms have only been very briefly studied but include 

Periodon acuZeatus Hadding, Melodina sp., Panderodus serpaglii sp. 

nov. and several scolOpodids. This fauna is found at Railton and 

a similar fauna has been collected at Flowery Gully. 

Belodina compressa (Branson and Mehl), Panderodus gracilis (Branson 

and Mehl) and Drepanoistodus suberectus (Branson and Mehl) occur 

throughout the local assemblages A-F. 

Assemblage A , contains Phragmodus flexuosus Moskalenko, Belodina 

aZabamensis Sweet and BergstrOm, Panderodus serpagZii sp. nov., 

Appalachignathus? Bergstrom et al., DrepanOistodus forceps (Lindstrom) 

and BelodellacopenhagenenSisCEthington and Schumacher) 	Assemblage A _ 

may be correlated with the P. serrus and P. anserinus zones, with the 

Chazy Group and with the Volginskiy and Kirenskiy Subformations. 

Assemblage B contains ChirognathuSmonodactylusBranson and Mehl, 

Panderodus serpaglii sp. nov., Plectodina acuZeata (Stauffer), Erismodus 

gracilis (Branson and Mehl), "Tetraprioniodus" sp. and the endemic 

species Phragnodus tasmaniensis sp.nov. and Rhipidognathus? careyi 

sp. nov. 	Correlation with Fauna 7 is suggested by. C.'monod4cty ---- __— 

Assemblage C contains P. acuZeata, Bryantodina?. abrupta (Branson and 

Mehl) and Phragmodus undatus Branson and Mehl and may be correlated 

with Fauna 8. 
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Assemblage D contains P. I,ndatus, B? abrupta, Piectodina cf. fUrcata 

(Hinde) and Plectodina florentinensis sp. nciv. 	This assemblage is 

correlated with Fauna 9. 

Assemblage E iS the same as assemblage D except that it lacks 

P. fiorentinensis. 

Assemblage F contains Oulodus robustus (Branson, Mehl and Branson), 

Oulodus cf. oregonia Branson, Mehl and Branson, P. cf. fureata, 

P. undatus and Staufferella falcata (Stauffer). Correlation with the 

Edenian part of Fauna 11 is suggested for assemblage F indicating 

correlation of assemblage E with much of Fauna 10. 

These assemblages occur widely through the Gordon Subgroup 

carbonate though the new species P. tasmaniensis, P. fiorentinensis 

and R. careyi have a limited geographic distribution and have not 

been 'found in northwestern Tasmania. 	From a study of the vertical 

distribution of these assemblages in over thirty limestone sections 

spread through 23,000 sq. km  a correlation chart for the Gordon 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 

Cashions Creek Formation and lower part of the Lower Limestone Member 

in the Florentine Valley. 	Assemblage A is also found in oncolitic 

limestones at Judd's Cavern, Moina and Claude Creek and in non-

ondolitic limestones in the Olga-Gordon region near Lune River, 

Loongana, near Liena and at Melrose. 	Assemblage B is found in the 

upper part of Ugbrook Nodular Member, in the Lower Limestone Member in 

the Florentine Valley in the Everlasting Hills, at Lune River, near 

Zeehan, in the Vale of Belvoir, near Loongana, at Gunn's Plains and at 

Melrose. 	Assemblage C is founcLin the Dog's Head Member at Mole Creek 

and in the upper part of Lower Limestone Member in the Florentine Valley, 

at Lune River, in the'Vale of Beivoir 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 Zeehan. 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 conodont assemblages it is evident 

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 

younger 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: 



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 areas, 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 incursion 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 carb6nate area's of Shark. Bay, Western Australia. • 

There is no necessity to postulate Ordovician or late transcurrent - 

movements between Western Tasmania and either Victoria or Eastern 
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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 . Cha .zyn-Cincinnatian conodonts in 

Tasmania are their low diversity and general rarity. Over seven 

hundred limestone samples have been collected but 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 



recovered to give a biostratigraphic framework 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 cbnodont faunas in the poorly known Whiterock-Chazy interval. 

Collecting of large (100 kg.) samples from the most likely rock 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 southwest 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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APPENDIX I • 

Metric coordinates of Mole Creek Samples. 

-MOLE -  CREEK 

. SAMPLE  NUMBER 

2 

METRIC COORDINATES 

 

EASTINGS  NORTH INGS 

	

446658.47 	5399089.91 

	

446559.56 	53989 47 . .09 

3 446533.83 - 	539 9038 .2 0 

4 446603.26 539 9121 .27 

5 446776.71 5399141 .55 

6 

7 

8 446847.02 5399227.37 

9 

10 447028.30 5399281.56 

11 447030.52 5399327.29 

12 447044.19 5399331.10 

13 447138.41 5399483.93 

14 • 447182.85 5399594.13 

15 	• 447245.35 5399722.83 

16 447741.79 5399874.79 

17 	• 

•18 	• 

446711.45 

446653.64 

5398695.63 

5398715.07 

19 	• 446648.59 5398756.15 

20 • 446684.84 5398783.99 

21 446689.32 5398791.35 

22 446718.50 5398798.09 

23 446730.09 5398823.82• 

24 446739.15 5398830.32• 

25 •

26 

446737.22 

• 446982.76 

5398839.44 

5399187.80 

27 •

28 

446968.25 

446962.95 

5399177•57 

•5399161.97 
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MOLE CREEK 

SAMPLE 	NUMBER 

METRIC COORDINATES 

EASTINGS 	NORTHINGS 

29 446941.27 5399139.78 

30 446850.04 5399124.11 

31 446877.50 5399120.77 

32 446918.79 5399106.62 

33 446922.66 5399088.38 

34 446925.51 5399079.27 

35 446932.95 5399068.39 

36 446942.15 5399063.01 

37 446951.36 5399056.72 

38 446942.40 5399041.07 

39 446970.01 5399024.94 

40 447003.84 5399262.99 

41 447026.70 5399262.34 

42 447022.06 5399267.78 

43 447030.07 5399287.06 

44 446993.75 5399345.15 

45 447151.70 5399361.59 

46 447183.65 5399365.62 

47 447194.54 5399372.14 

48 447189.81 5399385.80 

49 447197.06 5399391.36 

50 447203.37 5399399.66 

51 447208.90 5399395.16 

52 447193.97 5399421.49 

53 447198.02 5399467.25 

54 ' 447210.51 5399573.43 
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MOLE CREEK  METRIC COORDINATES 

SAMPLE  NUMBER  EASTINGS  NORTHINGS 

/ 
55 447244.48 5399639.63 

56 447245.88 5399677.13 

57 447236.53 5399695.30 

58 447245.35 5399722.83 

59 447391.67 5399638.58 

60 447410.52 5399668.05 

61 447419.54 5399679.12 

62 447435.88 5399688.45 

63 447457.80 5399690.53 

64 447462.32 5399695.16 

65 447455.80 5399705.14 

66 447464.92 5399707.07 

67 447464.82 5399716.21 

68 447483.10 5399716.42 

69 447491.94 5399742.12 

70 447480.06 5399821.51 

71 447496.31 5399759.54 

72 447509.36 5399817.27 

73 447529.27 5399834.87 

74 447725.14 5400130.55 

75 448388.31 5399694.84 

76 448424.82 5399699.83 

77 448552.09 5399760.71 

78 448035.72 5400546.39 

• 	79 447949.64 5400480.49 

8o/ 448286.65 5400983.47 



MOLE CREEK 

SAMPLE NUMBER 

METRIC COORDINATES 

EAsTINGs  NORTHINGs 

8 1 447839.10 5400872.29 

82 447841.88 5400868.66 

83 447835.34 5400881.39 

84 447581.91 5399867.47 

85 447577.38 5399863.76 

86 447572.92 5399854.57 

87 / 447554.35 5399879.04 

88 

89 447545.43 5399859.74 

90 446648.70 5398747.01 

91 446649.40 5398765.30 

92 446559.19 5398979.08 

93 446684.37 5399062.79 

94 446681.16 5399103.88 

95 •  446681.16 5399103.88 

96, 447001.82 5398961.32 

97 447001.82 5398961.32 

98 447167.12 5399054.63 

99 446929.20 5399234.71 

100 446894.65 5399298.30 

101' 446866.74 5399261.42 

102 446816.49 5399338.54 

103 447019.69 5399315.28 

104 446974.56 5399344.93 

105 446970.73 5399359.51 

106 446964.54 5399500.21 

107 447039.42 5399348.42 
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MOLE CREEK  METRIC COORDINATES 

SAMPLE NUMBER  EASTINGS  NORTHINGS 

108 	44704.60 	5399318.89 

109 , 	447115.35 	5399501.95 

110 

111 

112 

113 	447248.91 	5399175.32 

114 	447583.05 	5399132.54 

115 	447656.03 	5399622.43 

116 	447163.55 	5399762.11 

117 	447545.44 	5399858.82 

118 	447568.35 	5399854.52 

119, 	447559.10 	5399863.55 

120  447576.00  5399808.92 

121  447576.00  5399808.92 

122  447578.01  5399808.92 

123 	447469.34 	5399958.50 

124 	447466.44 	5399972.18 

125 	447453.68 	5399889.76 

126 	447421.64 	5399893.96 

127 	447463.40 	5399839.60 

128 	447469.02 	5399748.25 

1 29 

130 

131 	447411.55 	5399578.48 

132 	447391.64 	5399561.8o 

133 

134 	448676.31 	5400881.92 

135 	448593.84 	5400899.25 
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MOLE CREEK  METRIC COORDINATES 

SAMPLE NUMBER  EAsTINDs  NoRTHINDs 

136  447554.35  5399879.04 

447734.72 

447722.81 

446753.55 

448406.33 

448382.55 

447725.34 

447638.52 

446522.55 

446659.43 

446531.79 

446652.08 

446652.08 

446652.08 

446652.08 

446652.08 

446652.08 

446682.03 

446682.03 

446682.03 

446682.03 

446682.03 

446682.03 

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 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

1 52 

153 

154 

155 

1 .56 

157.. 

1 5 8 

159 

160 

161 

162 , 

163 
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MOLE CREEK  METRIC COORDINATES 

SAMPLE NUMBER  EAsTiNos  NoRTmiNGs 

164 

165 

1 66  446549.79  5399001.82 

167  446572.43  5399020.36 

168  446611.04  5399000.70 

169  446659.15  5399030.50 

170  446661.68  5399048.81 

171  446685.87  5399091.14 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181  446938.17  5399408.50 

182  446919.93  5399405.54 

183  447057.20  5399391.58 

184  447076.88  5399429.29 

185  447093.24  5399437.70 

186  447106.89  5399442.43 

187  447055.90  5399504.92 

188 ,  446992.01  5399495.96 .  

189  446992.01  5399495.96 

190-  446992.01  5399495.96 

191  446992.01  5399495.96 



MOLE CREEK 

SAMPLE  NUMBER 

METRIC COORDINATES 

EASTINGS  NORTHINGS 

192 446992.01 5399495.96 

,  193- 447110.76 5399503.72 

194 447107.60 5400414.13 

195 447115.35 5399501.95 

196 447101.41 5399362.84 

197 447070.74 5399565.42 

198 , 447061.06 5399612.84 

199 447100.38 5399611.47 

200 / 447114.00 5399618.94 

201 447102.10 5399620.63 

202 447116.41 5399648.21 

203 . 447136.75 5399628.34 

204 447157.75 5399630.41 

205 ' 447163.04 5399646.92 

206 447145.31 5399678.71 

207, 447124.94 5399701.33 

208 447120.98 5399727.79 

209 447114.23 5399757.88 

210 447153.22 5399785.75 

211 446785.72 5400741.34 

212 446785.41 5400768.76 

213 446780.63 5400786.99 

214 446803.16 5400814.67 

215 446903.18 5400861.52 

216 446924.09 5400870.90 

217 446911.89 5400898.19 

218 446920.46 5400948.56 

31 4 
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MOLE CREEK  METRIC COORDINATES 

SAMPLE NUMBER  EAsTiNos  NoRTHINcs 

219  446934.01  5400962.43 

220  446938.42  5400976.19 

221  446845.76  5400687.18 

222  446850.60  5400664.39 

223  446897.24  5400582.65 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 - 

240 

241 

242 

243 

244 

245 

246, 

446622.25 

446623.20 

446519.00 

446075.61 

446090.16 

446106.90 

446127.62 

446119.87 

446146.98 

446155.78 

446159.95 

446173.56 

446184.42 

446205.25 

446204.81 

446118.65 

446117.53 

446116.30 

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 



MOLE CREEK 

SAMPLE 	NUMBER 

METRIC COORDINATES 

EAST I NGS 	NORTH I NGS 

247 446106.58 5401771.04 

248 446156.48 5401803.61 

249 446197.33 5401828.76 

250 446229.23 5401836.44 

251 446272.79 5401864.36 

252 4463 1 5.59 5401878.57 

253- 446342.69 5401906.30 

254 446360.45 5401952.21 

255 446378.62 5401961.56 

256 446439.44 5401998.82 

257 ,  446386.82 5402043.92 

258 447536.09 5399082.64 

259 447696.48 5398649.37 

260, 447674.62 5398959.92 

261 447422.27 5399441.49 

262 447356.85 5398771.61 

263 447204.69 5399045.92 

264 • 447354.38 5399065.92 

265 447365.38 5399063.31 

266 447538.23 5398976.63 

267 

268 445719.26 5400715.36 

269  -, 445719.36 5400706.22 

270 1 447516.40 5399204.90 

271 

27 2 

273, 445773.38 5401255.31 

274 	. 445664.56 5401258.63 

31.6 



MOLE CREEK 

SAMPLE 	NUMBERS 

METRIC COORDINATES 

EASTINGS 	NORTHINGS 

275 . 445635.18 5400633.95 

276 445648.99 5400625.88 

277  . 445671.97 5400614.27 

278 

279 , 454186.75 4673302.93 

280 J 445345.14 5400418.54 

281 /  445372.77 5400400.58 

282 ' 445372.77 5400400.58 

283 445251.59 5400604.86 

284 445439.59 5400552.18 

285 445296.50 5400673.93 

286 445300.91 5400687.70 

287 ,  445300.91 5400687.70 

288 , 445300.91 5400687.70 

289 - 445424.83 5400643.42 

290 - 445387.74 5400688.70 

291  , 445364.16 5400752.41 

292 

293 -  445451.30 5400725.99 

294_ 445451.30 5400725.99 

295 445405: 39 5400743.75 

296 „ 445432.97 5400730.35 

297 445275.85 

-,) 

5400879.37 

298 445275.85 5400879.37 

299 445275.85 5400879.37 

300 445275.85 5400879.37 

301 448533.75 5400560.34 

302 j 445330.80 5400870.86 

31,7 



MOLE CREEK 

SAMPLE  NUMBER 

METRIC COORDINATES 

EASTINGS  NORTHINGS 

303 445330.80 5400870.86 

304 445209.25 5401107.13 

305 

306 445209.25 5401107.13 

307 445209.25 5401107.13 

308 

309 445359.64 5400747.79 

310 445333.27 540105311 

311 445333.27 5401053.71 

312 445725.92 5400692.59 

313 445541.78 540040.84 
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APPENDIX II 

SPECIMEN 	CATALOGUE 

96850 JRC2 Everlasting Hills, Central Tasmania, grid ref. 

DP202157. Prioniodiniform element of Rhipidognathus? careyi 

sp. nov. syntype. Figured. Fig. 64C. 

96851 	locality as 96850. Ozarkodiniform element of Rhipidognathus?' 

careyi sp. nov. syntype. Figured. Fig. 64f. 

96852 	locality as 96850. Chirognathus nionodactyitaBranson and Mehl 

Figured. Fig. 40C. 

96853 locality as 96850. Rhipidognathus? careyi sp. noV. syntype. 

.Figured. Fig .. 64A. 

96854 	locality as 96850. Unfigured ozarkodiniforM element. 

inknown species. 

96855 	locality as 96850. Ozarkodiniform element of Phragmodus 

tasmaniensis sp. nov. Figured syntype. Fig. 51C. 

96856 	locality as 96850. Ozarkodiniform element of Rhipidognathus? 

careyi Figured syntype. Fig. 64E. 

96857 	locality as 96850. Prioniodiniform element of Rhipidcgnathus? 

careyi Figured syntype. Fig. -64D. 

96858 	locality as 96850. Phragmodiform element of Phragmodus 

tasmaniensis sp. nov. Figured syntype Fig. 528. 

96860 	locality as 96850. Prioniodiniform element of Rhipidognathus? 

careyi sp. • nov. Figured syntype. Fig. 64B. 

96861 	locality as 96850. . Ozarkodiniform element species unknown. 

unfigured. 

96862 	locality as 96850 Chirognathus monodactylusBranson and Mehl, 

Figured specimen.. Jig. 40A. 

96863 	locality as 96850. Trichonodelliform element of Rhipidognathus? 

careyi sp. nov. figured syntype. Fig. 65 E,F. 

319 
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96864 • locality as 96850 Erismodus gracilis (Branson and Mehl). 

. .Figured spec. Fig. 44G. 

96865 locality as 96850 Chirognathus4nonodactylusBranson and Mehl 

figured specimen. Fig. 40B. 

96866 	locality as 96850 Chirognathus sp. not figured. 

96867 	Sample JRC2 Everlasting Hills, Cen:ral Tasmania.. 

• Drepanoistodus suberectus (Branson and Mehl). Fig. 43B. 

96868 
	

Drepanoistodus suberectus (Branson and Mehl) Fig: 43C. 

96869 
	

Phragmodus tasmaniensis sp. nov. Figured syntype 

Fig. 52C. 

96870 
	

Vt 
	

trichonodelliform element of Rhipidognathus? careyi 

sp. nov.? unfigured. 	 _ 
96871 	trichonodelliform element of R? careyi sp. nov. unfigured. 

96872 	zygognathiform. element of R? careyi Fig. 661). 

Figured syntype. 

96873 
	

Vt 	zygognathiform element of R? careyi sp. nov. unfigured.. 

96874 
	

IV 	It 

96875 
	

Chirognathus monodactyiasBranson and Mehl Fig. 40C. 

96876 
	

Rhipidognathus? careyi sp. nov. eolignodiniform element. 

Figured syntype. Fig. 66A. 

96877 
	

/I 
	

Rhipidognathus? careyi sp. nov. zygognathiform element. . 

Fig. 66C. Figured syntype.. 

96878 	Erismodus gracilis (Branson and Mehl) Fig. 44F. . 

96879 	Erismodus gracilis (Branson - and.Mehl) Fig. 44 D-E. 

968.80 	. ,cyrtoniOdiform element of Phragmodus tasmaniensis 

sp. nov. unfigured. 

96881 	eoligonodiniform element of R.?.  careyi sp. nov. unfigured. 

.96882 	•-1, 	prioniodiniform element of R? careyi sp. ,nov. Figured 

syntype. Fig. 66B. 
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96883 	sample FC 2 & 3 Felix Curtain Road, Florentine Valley. 

grid ref. pN 536814. Unidentified. Unfigured. 

96884 	sample FC 2 & 3 Felix Curtain Road, Florentine Valley. 

Panderodus serpagll,i sp. nov. Unfigured. 

96885 	Unidentified. Unfigured. 

96886 	Stratigranhically highest sample in Goliath Quarry, Railton. 

Panderodus serpaglii sp. nov. Fig. .62 A-B. 

96887 sample Picton River C2 grid ref. DN743189 OuZodus cf. oregonia 

Fig. 45G. 

96888 	prioniodiniform element species unidentified, unfigured. 

96889 Olga/Gordon dam site. unfigured: unidentified 

at depth of 1861 (feet) grid ref. CN994743 

96890 	as 96389, Olga/Gordon dam sit -&. unfigured. unidentified. 

•96891 .  as 96889, Olga/Gorden dam site 	Erismodus gracilis unfigured. 

96892. Locality details lost. dichognathiform element. unfigured. 

96893 	(a-c) Lower Limestone Member sample B Florentine Valley. 

grid ref. DN586754. ontogenetic variation in ozarkodiniform 

element of Rhipidognathus? careyi sp. nov. Fig. 64. 

96894 	as 96850 Everlasting Hills. samnle•JRC2 	Fig. 69C. 

. 96895 	 U 	Fig. 69A. 

96896 	 U 	Fig. 69D. 

96897 	JRC2 Everlasting Hills, C. Tasmania • 	Fig. 69E • 

96898 	sample C98 lower Limestone Member, Florentine Valley, grid ref. 

8212 592798 collected Clive Calver 1977. Eoligonodiniform 

element of R? - careyi Fig. 68A. 

96899 
	

Fig. 68B 

96900 
	

Trichonodelliform element of R? careyi, 

Fig. 68 C-D. 

96901 	as 96850 sample JRC2 Everlasting Hills, Central Tasmania. 

• Prioniodiniform element of R? careyi sp. nov. -  Fig. 69B. 
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96902 .  as 96893 Lower Limestone Member B, Florentine Valley. 

Broken trichonodelliform element of R? careyi. Fig. 67 E,F. 

	

96903 
	

Phragmodus tasmaniensis sp. nov. Fig. 51 A - B. 

	

96904 
	

I ! 
	

Prioniodiniform element of Rhipidognathus? 

careyi sp.- nov. Fig. 67 A-C. 

	

96905 
	

EoligonodiniforM/zygognathiform element of 

R? careyi. .Fig. 67 D-G. 

	

96906 	Sample MC135 Mole Creek grid ref. 448593-84/5400899-25. 

Unidentified, unfigured bryantodiniform element. Probably 

pathological specimen. 

	

96907 	U 	BeZodina compressa (Branson and Mehl) Fig. 37A. 

	

. 96908 	U 	.eoligonodinifOrm element of B. compressa Fig. 37B. 

	

96909 	U 	Belodina compressa Fig. 37E. 

	

96910 	/I 	Panderodus gracilis (Branson and Mehl) Fig. 478. 

	

96911 	Belodina coMpressa.Fig. 37D. 

	

96912 	sample MC210 Mole Creek grid ref. 447153-22/5399785-75 

Unfigured prioniodiniform element of R? careyi 

	

96913 	as 96887 Picton C2. Picton River. Zygognathiform element, 

unfigured. 

	

96914 	as 96887 Erismodus gracilis (Branson and Mehl). Fig. 44C. 

	

96915 	Oulodus cf. oregonia (Branson, Mehl and Branson ) Fig.46C-D. 

	

. 96916 	broken specimen not figured. 

	

96917 	MC248 Hole.Creek grid ref, 446156.48 5401803.61 

Unfigured, unidentified fibrous conodont. 

.96918 MC248 Mole Creek as 96917 unidentified zygognathiform element. 

	

96919 
	 unidentified. eoligonodiniform element. 

	

96920 	Grid ref. 4513 4980 Sample FV7a Coralline horizon near top 

of Upper Limestone Member, Florentine Valley. Staufferella 

faicata Fig. 41A. 

	

96921 	as 96917 Erismodus sp. unfigured. 



95922 as 96917 Erismodus sp. 

	

. 96923 	as 96917 

	

96924 	as 96917 unfigured eoligonodiniform element. 

	

96925 	MC 56 Mole Creek grid ref. 447245.88, 5399677.13 

Phragmodus undatus unfigured. 

	

96926 	Sample no. 82744_"100' (30m) below Member 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 Plectodina cf. fitrcata Fig. 58A. 

	

96927 	MC 56 Mole Creek; grid ref. 4425.88, 5399677.13 

Protopanderodus sp? unfigured. 

96928 MC56, Mole Creek, unfigured prioniodiniform element. 

	

96929 	II 	unfigured trichonodelliform element. 

	

96930 	as 96920 sample FV7a in coralline member top of Upper 

Limestone Member Florentine Valley. Sample collected MRB. 

Phragmodus undatus unfigured. 

96931 Sample FV7a ozarkodiniform element of Plectodina fUrcata. 

unfigured. 

	

96932 	Panderodus gracilis 

	

96933 	tt 	Panderodus gracilis Fig. 47C 7D 

	

96934 	Belodina compressa unfigured. 

	

96935 	Belodina compressa unfigured. 

	

96936 	eoligonodiniform element of OuZodus robustus? 

unfigured. 

	

96937 	Erismodus gracilis unfigured. 

	

96938 	prioniodiform element unfigured. 

	

96939 	from sample 82744 near Smelters Zeehan see 96926 -  

Phrap:modus undatus Oistodiform element, unfigured. 

	

96940 	Bed 126 of B. Weldon Upper Limestone Member, Florentine Valley. 

grid ref. 4496 5072 PZectodina Porentinensis sp. nov. 

Fig. syntype. Fig. 57A,B. 

:323 
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96941 	locality as for 96940 Plectodina florentinensis sp. nov. 

Fig. syntype, Fig. 57C. 

96942 	Il 	it 	?prioniodiniform element of P. fZoren- 

tinensis sp. nov. unfigured. 

96943 	ft 	trichonodelliform element. unfigured 

unidentified. 

96944 	 ?prioniodiniform element of P_florentin- • 

ensis. Fig. 570. 

96945 	11 	 Erismodus gracilis Fig. 441. 

• 96946 

	

	MC 54 Mole Creek. grid ref. 44721051, 5399573.43. 

.Panderodus gracilis• Fig. 47A. • 

•96947 	unidentified unfigured. 

• 96948 	. 	unidentified unfigured.. 

94949 	unidentified unfigured. 

96950 	• 11 	cordylodiform element of P. acuieata.unfigured. 

96951 	as 96920 FV7a_ Florentine .Valley near•tbp of Upper Limestone 

Member in coralline member 	grid ref. 

BeZodina compressa unfigured. 

96952 as 96920 FV7a 	Panderodus gracilis 

96953 	MilaeuZum ethinciarki MUller problematica Fig. 71B. 

96954 . 	 Fig. 71A. 

•96955 'G140 base of limestone section in Gordon River near Olga junction. 

collected by P. 'Collins. grid ref. CN982751 • Belodella copen- 

en 
hagensis Fl„ 35 B & D. 

A 
en 

96956 	Gl40 Belodella eopenhagelsis (Ethington & Schumacher). , 

Fig: 35 A & C. 

en 
• 96957 	ii 	Belodella copenhagevis (Ethington & Schumacher). Unfigured. 

96958 
	

11 
	

NoRaZaChignathus Bergstr.6m et al., Fig. 32A & F, and 

-Fig. 33B. 

96959 
	

Phragmodus fle:mosus Moskalenko, unfigured. 
A & B 
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96960 G140 	not figured Phragmddus flexuosus Moskalenko unfigured. 

96961 	Drepanoistodus fcrceps - (Lindstrbm) Fig. 42A. 

96962 	Panderodus .serpaglii sp. nov. unfigured. 

96963 	dichognathiform element of P. flexUosus Moskalenko 

unfigured. 

en 
96964 	Belodena copenhagelsis (Ethington & Schumacher) 

unfigured. 

96965 	?AlTaZachignathus BergstrOm et al. 	Fig. 32 

C-D. 

96966 G69 top of limestone section in Gordon River near Olga junction 

at grid ref. CN996734 collected P. Collins. prioniodiniform 

element of P. furcata? 

MC168-: Mole Ck.. grid ref. 446611.04 5399000,70. Calcarenite 

near top of Standard Hill Member, Mole Crek. 

15Zodina alabamensis••Sweet and Bergstrdm Fig. 36E.• 

96968 	MC168 	" 	. 1/ 
	

ft 	 t 
	

Fig. 36C 

96969 
	

ft 
	

Acontiodus cf.. nevadensis Ethington and Schumacher fig. 31A-B. 

96970 
	

It 	.(A) ?AppalachignathUs BergstrOm et al. 
A & B 	 Fig. 33A, 

(B) ? 	11 
	

It 	 If 
	

Fig. 32E. 

96971 	Stratigraphically highest sample from Goliath Quarry Railton 

at grid ref DQ509238 - 2 specimens of Periodon aculeatus Madding. 

unfigured. 

96972 	11 	•11 	Panderodus serpaglii unfigured. 

96973 	11 	11 	Panderodus serpaglii sp. noxf. unfiguted. 

96974 	U 	oistodifotm element. unfigured. 

96975 	Loongana 1. grid ref DQ 176162. Phragmodus f7exuosuoMoskalenko - 

. unfigured. 

96976 as 96887 PiCton C2 from Picton River in nodular member, 

trichonodelliform element. unfigured. 

96977 	from sample 82743/4 	see 96926 for details. 

unfigured oulodiform element. 
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95978 as 96887 Picton Q2 Nodular member Wectodina robusta Fig. 61C. 

	

96979 
	

It 	 ft 	prioniodiniform -  element of P. cf. furcata unfigured.. 

	

96980 
	

broken bryantodiniform element unfigured. 

	

96981 
	

It 
	

Erismodus gracilis Fig. 4411. 

	

96982 
	

ft 
	

II 
	

Ouiodus cf. oregonia Fig. 469, H & I. 

96983 MC133 Mole Creek from near base of limestone section at The 

Grunter - 3m stratigraphically above base. grid ref. DQ 403002. 

Phragmodus fiexuosus Moskalenko Fig. 50 A-B. 

	

96984 	,t 	It  Phragmodus flexuosus Moskalenko unfigured. 

	

96985 	,, 	It 	Phragmodus.flexuosus Moskalenko Fig. 50E. 

	

96986 	u 	Belodina compressa unfigured. 

	

-96987 	,, 	. If 	Panderodus sp. broken. unfigured. 

	

96988 	II  Phragmodus fiexuosus Moskalenko Fig. 50C. 

	

96989 	It 	f 	t, 	unfigured. 

	

96990 	t? 	 ft 	 II 

	

96991 	c, 	'.'' 'oistodiform element sp. unident. 	It 

	

96992 	II 	 t! 	Phragmodus fiexuosus Moskalenko Fig. 50D. 

	

96993 	I, . 	oistodiform element of P. 5exuosus unfigured 

	

96994 	It II 	 II 	 ti 

	

96995 	grid ref. DP472984 MC137 Mole Creek Chirognathus monodactylias 

Fig. 40E. 

	

96996 	MC74 Mole Creek grid ref. 447725.14 5400130.55 Phragmodus 

undatus unfigured. 

96997 MC74 Mole Creek Phragmodus undatus Fig. 53B. 

	

96998 	" PhragmodUs undatus Branson and Mehl, unfigured. 

	

96999 	It tt 	 It 	 It 	 II 

	

97000 	II 	 It 	 tt 	 It 

	

97001 	If 	 It 	 II 	 tt 	Fig. 53E. 

	

97002 	,1 	 It 	 II 	unfigured. 
..._ 



327 

97003 	as 96996 MC74 Mole Creek. 	Fig. 46E. 

97004 	MC64 Mole Creek. grid ref. 447462.32 5399695.16 PlectodLna 

	

aculeata 	Fig. SSB, D. 

97005 
	

It 	 It 
	

It  II 
 

Fig. 55C. 

97006 
	

stereopair Plectodina acuZeata Fig. 56C,D. 

97007 
	

Fig. 55A. 

97008 
	

as 96966 Gordon River sample G69. 

Drepanoistodus suberectus Fig. 43A. 

97009 , 	unfigured spec. unident. 

97010 

97011 	 If 	 It 	problematica. 

. 97012 	MC64 as 97003 Plecto6Yna acuZeata Fig. 55E,F. 

97013 	MC40 Mole Creek grid ref. 447003.84 5399262.99 

dichognathiform element of- Phragmodus undatus Fig. 54C-D. 

97014 MC40 as 97013 Plectodina aczJeata unfigured. 

97015 	as 96995 MC137 Ugbrook Nodular Member grid ref. 

unfigured fibrous conodont. 

97016 	MC137 ?trichonodelliform element of P. aculeata 	x150 

97017 MC137 Drepanoistodus suberectus unfigured. 

97018 
	

It 	ozarkodiniform element of P. aculeata unfigured. 

97019 
	

• II 
	

If 	 IT 	 It 	 ft 

97020 
	

t f 
	

Chirognathus monodactylasFig. 40D. 

97021 MC137 prioniodiniform element of R. careyi? unfigured. 

97022 MC137 prioniodiniform element of P. aculeata. unfigured. 

97023 MC137 Plectodina aculeata unfigured. 

97024 	tf 	Erismodus sp. unfigured. 

97025 	ozarkodiniform element unidentified, unfigured. 

97026 

	

	MC57 Mole Creek grid ref. 447236.53 5399695.30 

Erismodus sp. Fig. 45C. 

97027 	as 97026 prioniodiniform element. 

97028 	as 97026 Erismodus sp. Fig. 450. 
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97029 	as 90503 grid ref. 

-prioniodiniform element unfigured 

97030 	as 90503 grid ref. 

Bryantodina? abrupta Fig. 39 

97031 	as 82743 and 

•prioniodiniform.element of P. cf. furcata unfigured. 

97032 	U 	trichonodelliform element of P. cf. furcata unfigured. 

97033 	u 	ozarkodiniform element of P. cf. Arcata unfigured. 

97034 	It It 	zygognathiform element 	Fig. 59C. 

97035 	ft It 	 It 	unfigured. Fig 53C.. 

97036 	u oulodiform element of 0. oregonia? unfigured. 

97037 	" 	BeZodina compressa Fig. •37C. 

97038 	 11 	unfigured 

•97039 	It 	Phragmodus undatus 	unfigUred 

97040 	u 	 with basal cone unfigured. 

97041 	It . 	 It 	
. 11  Branson and Mehl. 	Fig. 53C. 

97042 	11 	prioniodiniform element of P. furcata Fig. 

97043 	as 82744 oulodiform element of 0. oregonia? unfigured. 

97044 	" 	P. undatus . Fig. 53D. 

97045 	as 96971 stratigraphically highest sample from Goliath 

Quarry Railton 	?BeZodina sp. Fig. 38. 

97046 . MC 76 Mole Creek grid ref 448424.82 5399699.83 Fig. 46A-.B 

97047 	IBI Ida Bay ozarkodiniform .element of P. aculeata. 

grid ref. EM891883 

97048 -  MC55 Mole Creek. grid ref. 447244.48 5399639.63 

?Protopanderodus. 	unfigured. 

97049 	Junction of Gordon/Franklin rivers, grid ref. CN 964838 

.sample collected by R. Tarvydas Panderodus serpaglii 

sp. nov. unfigured: -  

97050 As 97049 	Panderodus. graciliS unfigured. 
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97051 As 97049 	?Phragmodus fiexvosus unfigured. 

97052 	ozarkodiniform element 	unfigured. 

97052 	P. serpaglii sp. nov. unfigured. 



APPENDIX III Quantitative distribution of conodonts by sample 

at Mole Creek 

1. Acontiodus cf. nevadensis Ethington & Schumacher 

2. AppaZachignathus? BergstrOm, Carnes, 
Ethington, Votaw & Wigley * 

3. Belodellc4copenhagenen-iistEthington & Schumacher) * 

4. BeZodina aZabamensis Sweet and Bergstriim 

5. Belodina compressa (Branson and Mehl) * 

6. ?Belodina sp. nov. 

7. Bryantodina? abrupta (Branson and Mehl) 

8. Chirognathus'monodactyZus:Branson and Mehl * 

9. StaufPrella falcata (Stauffer) . 

10. Drepanoistodus forceps (LindstrOm) * 

11. Drepanoistodus suberectus (Branson and Mehl) 

. 12. Erismodus gracilis (Branson and Mehl) *. 

13. Erismodus spp 

14. Oulodus cf. oregonia Branson,' Mehl & Branson * 

15. Panderodus gracilis (Branson and Mehl) * 

16. Phragmodus fiexuosus Moskalenko * 

17. Phragmodus tasmaniensis Burrett sp. nov. * 

18. Phragmodus undatus Branson and Mehl * 

19. PZectodina - acuZeata (Stauffer) * 

20. Plectodina florentinensis Burrett sp. nov. * 

21.. Plectodina cf. furcata (Hinde) * 

22. OuZodus robustus (Branson, Mehl and Branson) * 

23. Po:nderodus serpaglii Burrett sp. nov. 

24. .RhipidognathUs? careyi Burrett sp. nov. * 

25. "Tetraprioniodus" sp. 

non-conodonts  

26. Milaculum ethinclarki Hillier 

27. .Thosphannulus universaZis Muller, Nogami & Lenz. 
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* denotes multielement species _ 



SAMPLE 
NUMBER 

MOLE CK. 

rs11 	
• 	

C
.̀.1 

6 7 8 9 10 11 12 13 14 15 16 •5  26 17 18 19 20 21 22 23 24 25 
2
7 

CONO- 
D CINT 
TOTAL 

SAMPLE 
WT . KG 

CONO-
DONTS 
PER 
KG. 

17 0 .475 0 

18 4 ' 20 .955 20 

19 • 6 16 1.022 16 

20 0 1.300 • 0 

21 •  2 • 10 1.035 10 

22 6 9 • 21 1.075 21 

23 1 3 1.550 4 

24 0 1.854 0 

25 

• 

1 1 1.105 1 

26 

• 27 • 1 • • 

0 

1 

1.280 

.784 

0 

1 

28 • 0 .945 0 

29 2 2 .530 4 

30 • 0 .987 0 

• 31 0 .546 0 

32 •

33 

34 

0 

0 

.440 

• .527 

0 

0 

35 

36 

• 

• • 

1 3 

0 

4 

0 

.458 

.893 

.530 

_O

5

0 

37 • 0 .424 0 

38  • 

39 4 • 4 10 • 

0 

18 

.735 

1.030 

•0 

18 

40 54 43 55 85 102 • 343 3.715 92 

41 0 .461 0 



SAMPLE 
NUMBER 2 3 

• 

I  
an 	

cr.
 te) 

v
-1 

C
V  

7 8 9 10 11 12 13 14 15 16 17 18 - 19 20 

, 

21 22 23 24 25 26 27 CONO- 
DCNT 
-TOTAL. 

SAMPLE 
WT. KG 

CON°. 
DONTS 
PER 
KG. 

42 0 .306 0 

43 2 5 5 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 1 1 2 .690 2 

52 3 10 7 25 .800 30 

53 0 .942 0 

54 1 2 3 9 .459 .20 

55 
. 

2 3 12 18 38 .932 40 

56 5 3 10 29 57 1.140 SO 

57 2 6 5 16 1.601 10 

58 2 .660 4 

59 1 2 .994 2 

60 0 .830 0 

61 0 .759 0 

62 2 1 1 4 .886 5 

63 1 1 5 9 1.101 8 

64 1 4 6 1.054 6 

65 2 8 1 7 23 .590 40 

66 2 3 3 . 	10 .987 10 

67 2 2 5 1.092 5 

68 1 1.035 1 

. .. ,,-. 



SAMPLE 
NUMBER 2 

Cs3
 C

Y
  

N
t 

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 CONO- 
DONT 
TOTAL 

SAMPLE 
WT. KG 

CONO-
DONTS 
PER 
KG. 

69 0 1.631 0 

70 0 .981 0 

71 0 1.982 0 

72 0 .459 0 

73 0 2.123 0 

74 0 1.854 0 

75 0 .876 0 

76 1 1 2 1.081 2 

77 5 8 3 2 3 23 1.157 20 

78 1 4 1 3 11 1.143 10 

79 3 3 10  . 1.590 7 

80 0 1.675 0 

81 0 1.012 0 

82 0 2.24 0 

83 57 38 41 40 34 210 ,4.204 SO 

84 4 6 3 9 22 1.120 20 

85 1 5 6 1.034 6 

86 1 3 2 1 7 9.892 1 

87 2 1 2 5 1.054 5 

88 4 1 5 1.022 5 

89 0 2.037 0 

90 5 • 18 12 37 5.248 6 

91 1 1 2 0.758 3 

92 0 0.959 0 

93 1 1 1.222 1 

94 2 2 2 6 1.552 4 

. - . 

_ 
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SAMPLE 
NUMBER 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 CONO -  

DCNT 
TOTAL 

SAMPLE 
WT. KG 

CONO-
DONTS 
PER 
KG. 

233 6 V 4 7 26 4.000 6 

236 0 2.340 0 

237 3.855 

238 0 3.460 0 

239 0 4.680 0 

240 0 4.280 0 

241 

242 V V 0 3.290 0 

248 16 2 3 15 31 42 109 3.200 34 

249 V 0 4.800 0 

255 20 2 8 17 14 61 4.000 15 

262 1 7 3.550 2 

267 0 4.430 0 

268 0 .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 of limestone - nay be shortened normal to bedding by-

(i) diagenetic stylolitization (ii) tectonic stylolitization (iii) 

pressure solution without the formation of stylolites (Shinn et ca., 

1977) (iv) cleavage formation after or contemporaneous with folding. 

The Tasmanian limestones have undergone a complicated history that 

probably includes all four factors which have only been analysed in 

detail in a few places. 

Bodou (1976) has suggested a simple method of analysing stratiform 

stylolites which he claims gives an estimate of the original thickness 

of a limestone column "at the time of deposition." 	This would appear 

to .be overly optimistic. 	It is known that stylolites may form under 

thin overburdens (90 metres in Guam limestones, Schlanger 1964, p.14) 

and in many ancient limestones stylolites are thought to be early 

diagenetic features (Park and Schot 1968, pp. 187-188). 	If stylolitiza- 

tion is initiated after only one hundred metres of limestone have been 

deposited then a complicated history for any limestone column may be 

envisaged (Fig. 84). After a few million. years at a high rate of 

sedimentation sufficient thickness of limestone has been deposited so 

that stylolitization is initiated. 	As sedimentation continues pressure 

solution increasingly removes more of the sediment pile. 	The dissolved 

calcite is removed and helps to lithify the limestone column (Bathurst 

1971). 	If the rate of sedimentation decreases then a stage may be 

reached where pressure solution is removing as much thickness from the 

base Of the pile as sedimentation is adding to the top (point D in Fig.84). 

Short periods might even be attained where the rate of pressure solution 

exceeds the rate of sedimentation and the limestone column would then 

be reduced in,thickness. 	As pressure solution increases the rate of 

thickness increase gradually declines: 	However this decline does not 



continue, as the process of stylolitization must stop when the pressure 

at the base of the column is sufficiently high that calcite solution 

is inhibited. 	Lovering (1962) notes that the solubility of calcite 

decreases ten-fold from 50 C C to 2000C whereas silica solubility 

increases fifteen-fold. 

This increase in silica solution would further tend to fill pores 

or silicify fossils further down the column thereby inhibiting further 

stylolitization. 	Increasing thickness of the limestone column would 

lead to increased pressure solution to begin with but at a certain 

(unknown) level the pore spaces would be closed-up by overburden 

pressure thereby decreasing porosity and permeability and further 

inhibiting stylolitization. 

Thus the non-stylolitizing basal parts of the column would be 

an upwardly expanding zone (C" on Figs.84 	85). When limestone • 

deposition ceases .á elastic 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 flow considered in this 

argument would then have reached its maximum prior to Mid-Devonian 

deformation. 

Not all limestone sections in Tasmania have been deformed and 

major sections at Lune River (Ida Bay) and probably in the Florentine 

Valley have not gone beyond point F on Figure 84. Depending then on 

the angle between cleavage, and bedding the limestone column would be 

either lengthened or shortened. 	Tectonic stylolites, usually parallel 

- to cleavage (Seymour 1975), would act, along with cleavage, to reduce 

the limestone outcrop normal to the cleavage plane. 

The above discussion of some of the major factors that modify 

the thickness of a limestone column indicates that. contrary to Bodou 

(1976) no simple analysis of. stylolites can restore the original 

thickness of a limestone pile. From Figure 84 we may also ask if the 
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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 

chapter is: what was the thickness of the limestone columns 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 397795) 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 shows that the sedimentary pile 

has increased in stratigraphic 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 elastics. 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 B = 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 = thiekness 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 
bedding. 
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FIGURE 85 

Hypothetical limestone columns showing extent of 
stylolites and stylolitization at the stages A, p and C" 
of Figure 34. 


