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INTRODUCTION 

Leaman Geophysics was contracted to provide a regional 
interpretatiory of the gravity and magnetic data bases acquired, 
or enlarged, dtJring the three years of the Mt Read Volcanics 
Project. Descriptive outlines of magnetic data in NW Tasmania 
have been provi ded b y Bishop (1986, 1987) and semi-analytic and 
structural interpretations by Leam~n (1986 a, b ). Leaman (1986c) 
had contributed a gravity interpretation focussed on the Mt Read 
Volcanic arc and adjacent materials but none o·F these reports 
had completely integrated the material available although this 
was partly attempted by Leaman (1986c) with respect to the West 
Coast Range. 

The magneti c data base was complete in 1986 but the gravity data 
base is sti ll being augmented. It will be many years before the 
gravity coverage is uniform or equivalent to the magnetic data 
base. The coverage available early in 1988 is much more 
extensive than that used by Leaman (1986c) for the 1985-6 
interpretation. All new survey has been concentrated within, or 
north and west of~ the Dundas and Fossey Mountain Troughs. 

The interpretation was requested with two specific objectives; 
extension of general understanding of the region and definition 
of critical elements for subsequent study. The latter, whether 
of stratigraphic Or economic interest, would be drilled if 
possible to provide tests Or control. 

Such a broad based interpretation must consider everything, but 
practicalities and realities mean that the work must proceed , at 
least initially, at a sca le coarser than direct exploration and 
this has limited the nature of the treatment to pri~ary 

-structures and assemblages. No attempt has been made to examine 
specific single features (except the Arthur Lineament) or fold 
systems but rather to provide the gross framework into which 
such features fit. 

Two elements of this interpretation have already been released; 
revision of the crust-mantle model and . a comprehensive regional 
study of the Cambrian and Devonian grani£oids . 

The interpretation is based on a set of new long profiles and 
revision of all previously repor~ed sections. Older models tend 
to be more specific and detailed but have benefited from the 
grosser o verview and a consistent mantle model. the extant data 
bases often do not permit more det ai l - especiall¥ aCross the 
Rocky Cape BIQck and much of the Tyennan Block. Interpetation is 
thus appropriately scaled. 

This report concentrates on the implications TIf potential field 
characte~, properties, variations and relations hips between the 
Precambri an blocks and the Early Pal aeoz oic basins and troughs . 

• 
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SPECIAL NOTE 

is based on gravity and magnetic data. The 
the form of the magnetic and gravity potential 
reviewed with respect to the surface geology as 
cases geological knowledge is poor - often less 
the potential fields. 

I have attempted a separation of gross structural or 
stratigraphic elements. Some of these have not been recognised 
in extant or published mapping. This should not be taken to mean 
that mapping is in error or that this interpretation is in error 
necessarily. It could mean either or both, or it could reflect 
inadequate mapping or misunderstanding of physical properties. 
It could also mean that the gross characteristics recognised in 
a work of this scale are not especially obvious in the field at 
micro and macro outcrop scales. Surface follow-up, or review of 
other sources of information, is advised in such cases. No 
presented implication should be dismissed out of hand. None have 
been made lightly or without supporting argument. If a 
conclusion seems unlikely or unbelievable then perhaps the 
stimulation to prove it false will y ield real benefits. 

I have "not ascribed any specific age relationships in many cases 
although relative timings may often be inferred from 
distribution or section patterns. I have chosen to describe what 
the potential fields imply and have left many of the issues for 
consideration by the reader. Where ambiguity or alternatives 
exist they have been presented but the macro inferences are 
again left to the reader. I make no apology for ~xpressions of 
opinion in the absence of any previous discussion of this d'ata " 
or crustal scale members in NW Tasmania. 

report, tr"eats huge vol Llmesof.· geology 
faul ted or condemned for · omi·ssi ons of· 

inevitable. The very creation of these 
at understanding or defining block,·· 

trough scales or relationships, must b·lur 

The interpretation, and 
and it should not be 
microscale. These are 
huge models, aimed 
geanticline, basin or 
or compact detail. 

If the general framework and unit or property distributions 
proposed can be sustained then ·the gross model o·f NW Tasmania 
can be used to generate "regional" field maps. These permit 
creation of effective and reliable residual maps which allow 
specific and detailed study of any locality free of the 
uncertai. nt i eS due to long wave 1 ength i nterfer"ence effects from 
large sources. 

. -;;; .-
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DATA USED 

Magnetic and gravity data obtained, 
data bases, by the Tasmanian Mines 
throughout. Much of these data bases 
previous phases of the Mt Rea d Volcanics 
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or held in public domain 
Department has been used 
has been acquired during 
Project. 

The data i ncl ucles the 1981 and 1985 aeromagneti c surveys and the 
1984 BMR survey of NW Tasmania. The data, coverage and 
applications have been described by Corbett et al (1982), Leaman 
(1986 a, b), and Bishop (1986, 1987). Each survey was flown with 
a line spacing of 500 m and a nomi nal terrain clearance of 150 
m. The specifications were not met for much of the 1981 survey 
and Leaman (1986"1) has described the nature and effect of the 
correcti on procedul-es requi red for- detai I ed appl i cati ons. None 
of these have been needed for this gross regional study. 
Portions of the available data are presented in Figures 30, 3 1 
and 33. 

The TASGRAV data base (Richardson and Leaman, 1987) has been . 
augmented by the BMR offshore data base. The latter has been 
used for end of line control and definition of · structure 
extension across the continental shelf. The coverage of the 
offshore data is relatively poor, it is not fully corrected, and 
its reliability and reproducibility have not been assessed. No 
part of this interpretation i s depen dent on offshore data. 
Gravity coverage is still being systematically extended across 
NW Tasmania in order to reduce dependence on the basic 7 km 
spaci ng SLlI'"VE~y" 

Data within the TASGRAV data base can be considered of high 
quality. Stations have been vetted, fully corrected (including 
terrain correction) and checked for reliability. Values are 
considered reproducible within about 0.5 mGal. This preCision is 
more than adequate for current or future interpretation . 

The gravity data base in the form of a contoured map with 2 mGal 
contour interval was used for the present work. Actual values 
have not been utilised generally since the detail is more 
appropriate to specific studies. The gravity profiles modelled 
are thus filtered by the often coarse *tation spacing and the 
contouring ~ process. Examples bf the compilation used are 
presented in Figures 29, 32 and 34 . 
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I NTERPRETA TI ON 

GENERAL FEATURES OF THE POTENTIAL FIELDS 

Specific features of the magnetic field in W Tasmania have been 
described by Leaman (1986a, b) and Bishop (1986, 1987) while the 
gravity field has been considered on l y by Leaman et a l (1980) 
using an older, more limited data base and by Leaman (1986c) for 
the region of the Dundas Trough and the Mt Read Volcanics. 

No integ,-ation of the pl-imary .?l.ements of the gravity and '.' 
magnetic fields has been attc:?mpter.i, 01'" possible~ previoLlsly .. As 
noted in the Introduction the present work is directed at the 
principal structural features . These are often subtly 
represented in the potential fields and their significance may 
not be immediately app a rent. 

In much of central N- NW Tasmania the widespread occurrence of 
Tertiary basalt obscures long wavelength effects and limits any 
direct inspection of the magnetic data. The complexity of W 
Tasmania obscures some first order features and the 
interpretation of Leaman (1986 a) considers much of the second 
order detail. The coverage of NW Tasmania is largely free of 
such issues. 

Gravity data, by virtue of its relatively coarse and erratic 
observation spacing, have a smoothed, filtered character. 
Contour presentations tend to enhance this effect and gross 
structural features are rarely disguised even though their 
interpretation may not be obvious. 

Gross features, 
.recognisable on 
Figures 29, 32 and 

orr' r-egimes, in the potential fields which ' are 
are summarised and labelled in inspection 

34. 

Magnetic data Sand SE of the Arthur Lineament tend to be 
shallow source specific and the obvious regimes and responses 
are related to Cambrian ultramafics, Lower Cambrian formations, 
mid Palaeozoic granites or Tertiary volcanics. Many o.f these 
effects obscure the basement and early Cambrian features sought 
in this study . It may be possible to use the magnetic data for 
this purpoie after upward continu~tion by ' l to 1.5 km~ A massive 
processing project of this kin~ has been beyond the present 
study. 

PROCEDURES 

A large number of 
(see Figure 0), 
characteristics and 
issues were outlined 

profile traverses, with various orientations 
have been used to deduce regional 
relationships. Many of the interpretation 

b y Leaman (1988 c, summary chapter). 
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Si mp 1 e model 1 i ng techn i ques have been used wherever-. possi b'l e , " ,' 
even though some ambiguity olay result or the profile matches may 
be affected by 3D effects. Many of these deficiencies would be 
serious for any single profile or single orientation but at the 
present scale th~, use of many profiles in an array a110ws 
definition and recognition of most problems. It does not of 
course allow detailed resolution, but that is beyond the scope 
or need of the present analysis. 
No sophisticated, regional 3D model of the type ultimately 
required for sensible appraisal of the potential fields in 
detail can be established efficiently from use of 3D principles 
from scratch. The scale of the model, minimum 250 x 250 km and 
30 km thick, with many large discrete but abutting sources of 
opposing contrasts precludes such development. The aim of the 
present modelling has bee~ to produce quickly a n d cheaply an 
internally consistent model concept which is of direct value in 
itself by its content and implication and which may also form 
the feedstock for any subsequent 3D refinement~ Use of the array 
modelling method has produced a basic 3D model. Other elements 
of this model were discussed by Leaman (1988c, d) and the 
remainder are included in this report. 
As noted above, the basic multi-source 3D model inferred and 
provided here, can be used to generate the basic regional fields 
in NW Tasmania. Their removal yields a residual of exploration 
significance and application free of any assumptions about 
filters, grids, coverage or processing. The quality of the 
residual depends solely on the quality of the local survey and 
its station density . Before use in detailed applications the 
present provi si onal model shaul d be tested and ref i ned b,y a , 
first pass 3D check . 

• 
I have discussed the interpretation presumptions in the granite 
reports (Leaman, 1988 c). These a~e based on satisfaction of a 
set of p~ofile matching c~ite~ia including consistent 
geological, property and curve offset factors. All must 
simultaneously satisfy the profile array and all source 
requirements as well as be geological believable where no 
control exists. These are very demanding criteria for any 
interpretation and reduce uncertainties and ambiguities to the 
lowest levels consistent with the basic methods and data used. 
Resolution is ma>:imised only when 3D methods are used. Few 
interpetations a~e based on such ·pillars, but doing so 
simultaneously solves, or suggests. solutions for, all geological . 
components included. In this case a simultaneous. 1 imi ting · 
solution wis sought for the mantl~, upper crust, larg~ granitoid 
volumes, and first order troughs and basins Dr gross 
lithological variations whether Precambrian 0 1" Palaeozoic in 
age. These members of the crust. or crust base, generate large 
gravity responses whose frequency responses overlap. Only by 
treating all such sources can the interactions be assessed and 
the array profile method is crucial to the appraisal. Small 
sources can be ~ncluded O~ omitted for residual appraisal as 
required . 

The presence of granites has provided control on the densit~Q 
contrasts and limits but the present property data base is not 
able to reliably guide gross studies of this type. Too few pre ­
Lower Cambrian determinations are available. Considerable doubts 
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thus attach to 
reason no part 
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some of the bulk density assumptions. For this 
of the interpretation is taken to extreme 
is possible to modify some mass shapes in terms 
by adjusting the density assumptions but there 
such changes do not affect the concepts offered 

Work of this type and scale can never provide a final statement. 
Further mapping of the Precambrian regions, more property 
det.er-mi nati Dns and surv£o?y cClverage ' ref i naments" coupl ed wi th use 
of refined methods (3D) will certainly alter details or even 
major elements. It should be noted, however, that a study such 
as this was not feasibl e prior to 1984 and the data increments 
supported by the Mt Read Volcanics Project. 

Th e followi.ng discussion tl"eats the principal PrecamqFi.'an bloc.ks .. ·· 
individually and e}:amines their constitution and r,el;3tionships 
with Pa laeoz oic structures. 

Th e e ntire interpretation is summarised in Map 1 (folder) . This 
consolidates the interpretation of the Devonian granitoids and 
presents the in f erred distribution a nd depth of the siliceous 
basement cores (appro>: 2.67 t/cu m). The scale of the 
interpretation is such that post Carboni ferous geology is not 
generally signi ficant (exc eptions are marked) and the influence 
of post Cambrian Lower Palaeozoic rocks, though of some effect, 
does not radically alter the presentation. The latter must be 
treated at the next level of interpretation refinement. 
The principal ambiguity in the present solution relates to the 
interface between Cambrian trotJgh or shelf rocks and denser, 
younger versions of the basement, presumed Late Precambrian (Eo­
Cambrian?) in age. The ambiguity derives from similar density 
contrasts and uncertain limitations on re l ationships. Only where 

·magnetic data permit, and have been used to provide , definition 
of the base of magnet ic units - presumed Cambrian - but not 
always provably so is the situation somewhat improved. 
The compilation provides a struc t ural skeleton, is almost 
certainly flawed on these points, and must be refined wit h 
respect to them. Addit ional mapping and review of existing 
mapping may also be essential . 

y, , 
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THE ROCKY CAPE BLOCK 

GENERAL 

The Rocky Cape Block occurs west of the principal Palaeozoic 
axis in Wand NW Tasmania; i.e., NWof Zeehan - Burnie. The main 
elements of the geolog y and gravit y field are shown in Figure 29 
and the magnetic data are presented at a comparable scale in 
Figure 30 . 

There is considerable correlation between the two data sets and 
the following features must be considered: 
The Rocky Cape Block core, 
The Smithton Trough, 
The Smithton and Stanley Gradients, 
The Temma Structure, 
The Burnie Platform, 
The Oonah Formation, 
The Arthur Lineament, 
The nature of the eastern Palaeozoic margin and the placement of 
the Heazlewood Complex and the Divonian Granites. 

WEST OF THE ARTHUR LINEAMENT 

OBSERVATIONS 

The dominant element in both the gravity and magnetic field 
presentations west of the Arthur Lineament, as described by 
Williams (1979) and labell",d in Figure 29, is the relatively 
negative or background response across the entire heart of the 
Rocky Cape Block. Although the present gravity coverage may 
suggest a smoother feature than is actually the case there is 
little doubt that the Bouguer anomalies are generally low and 
consistent. This might be suspect, given 7 km data, in the 
ab s ence of the aeromagnetic dat a . The magnetic data are also 
stable, at background levels, across the same general area. 
There are faint NE-trending features which sub - parallel the 
gravity shape . Only in the region immediately north of the 
Pieman Rivel" and west of the ·Savage River is the effect 
destroyed. ' Bouguer anomalies rise rapidly in this same general 
area. The present gravity data suggest complexity near the waist 
in the "egg-timer" shape of the pattern east of Balfour. The 
s ubdued magnetic and grav ity z one within the Rocky Cape Block 
has been termed the core in subseque nt discussion. 

The eastern side o·f Rocky Cape core zone, the Arthur Lineament, 
is marked by consistent and strong positive gravity and magnetic 
gradients from Pieman Heads to a little west of Wynyard. 

A similar gradient extends along the western side of the core 
zone from Stanley a nd Smithton to Pieman Heads. These strong 
gradients enclose the core of the Rocky Cape Block . 
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The western gradient has been labelled the Smithton Gradient in 
Figure 29. South of the Arthur River it continues seaward but 
further north the gravity field is more complex and diffuse. 
North of Trowutta the gradient splits, with the lesser 
gravimetric effect extending toward Stanley (the Stanley 
Gradient). The magnetic view is rather different. This suggests 
(Figure 30) that the Stanley Gradient is the fundamental element 
parallel to the core block and that poor definition of the 
gravity field south of Trowutta has not enabled recognition of 
the continuity in gravity data. The northern Smithton Gradient 
is pronounced, but almost certainly a deviation . 

The principal western gradients are terminated near Balfour. 
There is no evidence of the extension of the Smithton and 
Stanley trends or geology southward although a gross but more 
northerly gradient persists. This has been termed the Smithton 
~radient since it is clearly an extension for which there is no 
geological support in extant surface mapping. 

The terminating structures in the Balfour region trend NW and, 
their texture and orientation are recognisable in the magnetic 
data (Figure 30). These extend from the coast at Marrawah and 
parallel the faults and stratigraphy along the western edge of 
the Smithton Trough (Williams, 1979) to Balfour and then arc, 
with apparent en-echelon offsets to the south along the southern 
part of the Smithton Gradient toward Pieman Heads. The largest 
magnetic anomalies occur along the main, continuous gradient 
although there are suggestions of sub parallel trends within the 
coastal block designated the Temma Structure (Figure 29) . The 
extension of the trends displayed in Figure 30 can be seen in 
the larger scale presentation of Figure 31. The trends west of 
Mt Holloway continue to Marrawah while the anomalies south of 
Mt Holloway along the Donaldson River possess the form of the 
anomalies north and north east of Balfour, i . e, comparable With 
those along the Smithton and Stanley Gradients but somewhat 
subdued. 

Major and minor disruptions can be recognised along all trends 
described. These are most clearly seen in the magnetic 
presentation of Figure 30 although many can be inferred - in 
Figures 29 and 31. Figure 30 suggests a regular pattern of ESE 
fractures breaking from the coast and persisting at least as far 
as the Arthur Lineament. There is no clear disruption, or· 
offset, Of . any demonstrably Cambrian unit or structure at ~ .~.;. 
regional scale although such features have presumably influenced . 
later developments. 

The gravity field north of Marrawah and west of Christmas Hilhs;. ,· 
is not well .controlled and very diffuse . A nearly circular 
depression in the field near Welcome River can be ·correlated 
with exposed Precambrian rocks. The pattern i~ stressed by the 
magnetic data and two ar'eas are defined. 'The second extends 
across Robbins Island. Each is surrounded by anomali,es 
comparable with those along the northern half of the Smithton 
Gradient, along the Stanley Gradient and part of the western 
edge of the Smithton T~ough. 
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West of Robbins Island, in the region of Welcome River and near 
Marrawah the magnetic field defines a number of features 
trending nearly N-S. This tr"end cannot be recognised anywhere 
else west of the centre of the core block where it ~s 

represented faintly and truncated by the NE trending features. 
Structures of this orientation appear to control the geology and 
potential fields along the southern part of the Smithton 
Gradient near Pieman Heads . 

The materials of the heart of the Smithton Trough are relatively 
featureless magnetically and gravimetrically. Mafic lavas . appear 
to be restricted to the Trough margi ns. 

DISCUSSION 

The observations noted above are very suggestive. Consider first 
the core zone of the Rocky Cape Block (refer Map 1). 
Several profiles traverse the Rocky Cape core (including 1, 2, 
3, 4~ 9, 10, 16, 21, 22, and 24) .. Line 15 is a ~:;.pecial, cr-itical 
case of a strike traverse. In virtually all cases the core zone 
appears as a flat-bottomed negative depression. Each line can be 
found on the Figure of the same number . 
Some lines provides fragmentary suggestions of a regional trend 
(e.g., 4) but extension of this trend between large granites 
indicates that the response is related to materials denser than 
the Devonian granites. Caution is required in judging any 
apparent regional trends in this data set whether in contour or 
secti anal form. Cal cuI ati ons and model 1 i ng have shown that mos.t 
such trends are illusory and cannot be sustained on a simple 
line to line basis without the constraints imposed by the 
interpretation technology namely the profile array and the 
dei:'.ermining criteria described above. Lines 9, 10 and 24, which " 

·e>:tend to the TYE?nnan Block, also allow some assessment of 
density relativity. 
When all lines and the various relative responses wtth respect 
to the adjacent materials are correlated with line 15, which can 
also be density fixed by the Pieman Granite, a consistent bulk 
density very close to the Bouguer density emerges. (It is 
important to note here that such judgme~ts would not be possible 
without the simultaneous evaluation aga(nst the same criteria of 
the mantle effect especially . Failure to include such sources in 
the same model-profile array wOLIld prohibit any definitive 
conclusion.J Using a density o~ 2.62 or 2.63 t/cu m for the 
t yp ical Devonian granitoid then · the density of the core of the 
Rocky Cape Block must be of the order of 2.67 to 2.68 t/cu m for 
at least the same crustal penetration as have the granites. 
There is 50lne scope for uncertainty here but for all practical 
purposes it is of no significance. The granite contrast persists 
for depths of 8 to 11 km and the core density must be maintained 
to similar depths. Proportionate changes, some large, would be 
required to explain both the magnetic and gravity data by thin 
coverings of lighter materials. Present limited property 
determinations for core rock s indicate values above 2 .60 t/cu m. 
The rocks described by Gee (1966) and Lennox et al (1982) could 
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possess these properties but are hardly thick enough. Either the ' 
siltstones and quartzites d escribed form part of a more 
extensive sequence or they overlay Tyennan style materials at 
relatively shallow depth. If the latter condition applies then 
geanticline may be an appropriate term and the Rocky Cape Block 
may be very similar to parts of the Tyennan nucleus to the south 
east. 

The response of both gravity and magnetic fields to the Rocky 
Cape Bl ock core is considered to ' represent virtual background. 
The slight increase in Bouguer anomalies to the south reflects 
the coastal effect but the change in gradient near Pieman Heads 
is quite distinct (see discussion of Temma Structure below). The 
nature of the waist anomaly sampled by line 3 near the northing 
of Balfour and its relationship to all gradients is also 
discussed below . 

The Smithton Trough as currently understood is read il y 
recognised in the magnetic data (Figure 30). The large marginal, 
magnetic fea~ures reflect the presence of mafic vo l canics. ~he 
largest accumulations of these rocks extend from Smithton and 
Stanley toward Balfour (also Lennox et ai, 1982). The magnetic 
data also suggest that such materials ring the Precambrian 1.7) 
e>:pOSu\""'es near W£--!lcorne · F~ivE!1'"' and on Robbins I.sland . Ther-:·e are · 
suggest i ons that such materi al s al"e patchi 1 y present a long the 
western side of the Trough south of Marrawah . 
The nature of the trough is rather uncertain since the 
con tinuity of materials exposed around the margins cannot be 
demonstrated across it . Th e magnetic characters described above 
certainly indicate that the mafic volcanics are universal but 
relatively thin. Neither magnetic or gravity data can resolve 
them in the axis of the trough. Richardson (1987) has 
interpreted a gravity profile at 5480 000 mN and suggested that 
the base of the trough is folded with the eastern side partly 
duplicated by the Stan ley and Smithton Gradients. His model 
presumes continuous volcarlics but these cannot be individually 
resolved. The magnetic anomalies south and east of Smithton 
s uggest a steeply dipping eastern margin to the Trough, steeper 
than suggested by Richardson. The magnetic data are ambivalent 
but offer no suggestion . of continuous, or thickened, piles 
beneath the apparent axis of the trough. The principal 
development of the Trough would appear to be along the present 
day eastern margin although folding may have confused the view. 
The Smithton Trough is not a d~ep feature. Richardson (1987) 
suggested a maximum thickness 6f about 4 km and the -present 
interpretation is in agreement with this figure. If anything the 
vaille is 3 km or less Ll sing Richardson's density estimates and 
the gravity field free of any regional-residual assumpt ions. Th e 
nature of the Smithton Trough, its internal basement highs, and ' 
the relative thinness of the mater-ial is s hown in several "" 
sections (e . g., 1, 2, 3, 21, 22, 24). Th e eastern margin is 
generally deeper and the Trough is asymmetric west to east and 
shallows southward (see also Map 1). 

Several sections 
Ri chardson ( 1987) 

s;uggest that 
presented a 

t.he Smithton Tr ough is twinned. 
three part model with a main 
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central depression with subsidiary segments south of Stanley and 
near Welcome River. The branch to Stanley has been described 
above. The western structLlr~e is much 1 arger, as seen on 1 i nes 2, 
~, 4 and 16. The material in this structure extends south from 
Cape Grim. r have termed it the Temma Structure. 

The Temma structure is directly related to the raised Bouguer 
anomalies south of Marrawah and the arcuate features between 
Marrawah, Balfour and Pieman Heads. The exposed rocks -have been 
mapped as Precambrian. North of Marrawah the magnetic response 
could be consistent with such rocks or materials similar ·.to .the •. 
content of the Smithton Trough. The basement rise near Welcome 
River and the implied volcanics near it would indicate that the 
rocks mapped as Precambrian are equivalent to those at Smithton. 
SOLtth of Marrawah and west nf the evident margin of the Smithton 
Trough the position is clearer. The exposed rocks are 
~recambrian and the succession is much more dense than the Rocky 
Cape core materials. As shown below such materials occupy the 
Arthur Lineament. The rocks filling the Smithton Trough are also 
sufficiently dense. Bulk densities of 2.74 to 2.75 satisfy the 
essential requirements of the data where features are well 
defined but some depth-contrast variation is possible. A general 
contrast less than 0.07 to 0.10 t/cu m is unlikely between these 
trough fills or variants and the effective siliceous basement of 
the core . 
The effect and age problems become more pronounced south of 
Marrawah as line 3 shows. The substantial positive gradients in 
the Temma region indicate a development initially comparable to 
the Smithton Trough with a preserved section up to 5 km thick 
further west. The Temma structure contains more magnetic units 
than the body of the Smithton Trough but the bulk of the 
material is non magnetic. This may reflect presence of 
metamorphosed intermediate or basic lavas or a higher grade of 
pelite metamorphism generally. Most of the anomalies have 

'relatively shallow sources. Present understanejing of the . exposed 
materials cannot explain the Temfna response. 
Most of the gravity and magnetic characteristics noted ·for .the ­
Temma zone could be e"'plained by a thickening pod o.f onlapped, 
somewhat metamorphosed Late Precambrian materials but this 
leaves the problem of the Balfour closure 'unexplained since the '.W 

Tamma structures appear to terminate the Smithton Gradients and 
the marginal v olca nics . Unless the magnetic anomalies offset at 
Balfour and near Mt Bolton (Figure 31) represent a concealed . 
continuation. Note that Precambrian rocks of the general Rocky 
Cape non-dolomitic type overthrust on a partial extension of the 
Smithton Trough materials could ' e"'plain all the features noted 
in the arc south of Marrawah" This interpretatiori could also be 
read into line 25 with little modification. 
There is clearly scope for much evaluation in the area west of 
Welcome River and Balfour . What are the materials, what is their 
likely age, could their properties explain the anomalies or is 
it necessary to pr'opose thrusting to account for' the magnetic 
patterns and crossed structural grain? 
There are dating implications irrespective of whether a 
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subsidiary basin or tectonic movements are involved. I~ a basin, 
is it the same age as the Smithton Trough or older? It would 
appear on present mapping to be older. But if the material has 
been overthrust then the concealed material would be Late 
Precambrian or Early Cambrian as in the Smithton Trough. If the 
displacement occurred during the development of the trough then 
the branch structuring represented by the Smithton and Stanley 
Gradients may also date from this time. Such a development and a 
west to east Cambrian thrust phase would be consistent with the 
implications of my interpretations west of Queenstown and on 
Sorell Peninsula (Leaman, 1986c, 1988al. Much more mapping 
control is needed , coupled with infill gravity coverage before 
some of these issues can be resolved. The thrust option is 
suggested in line 3. 
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EAST OF THE ARTHUR LINEAMENT 

The belt of Precambrian rocks east of the Arthur Lineament near 
the north coast (north of Waratah) has been labell.ed the Burnie 
Platfol"m in Figure 29. The term platform dE!scribes the 
appearance of the gravity anomalies rather than any genesis of 
the Burnie Formaticln. F(elatively undeformed Burnie Formation 
rocks and variable cover of Permian and Tertiary materials ar~ 
exposed. The deposition of the covering material s and the 
unusual regional preservation in this region may be related to 
the origin and character of the deep structures generating the 
platform anomaly; i.e., it may well have been a shelf for much 
of its history. 

The pl atform nature o f the gravity field is marked. Values are 
generally more elevated than across the Rocky Cape core and 
~ince the mantle gradient s do not obscure comparisons it 1'5 : r 

readily deduced that the rocks east of the Lineament are denser 
than those of the COI"e. Due to the effect of Perm:ian and 
Tertiary rocks the total contrast implied is a minimum . 

Lines 1~ 2, 3, 12 (part), 21 and 24 review aspects of the Burnie 
zone. Most sections sugrJest thB.t the Burnie rocks form the 
eastern . part of the Linea ment pac kage and are not readily 
separated from it. It i s sugg ested th a t the platf or m effect 
derives from a thi c k wedge of mod e rately dense, non magrietic 
rocks on siliceous basement. The entire structure-sequence dips 
east overall and has a retained thickness of at least 10 km. A 
major basin is implied. There is evidence within the present 
data and interpretation of variations in density within the 
sequence . This is exemplified b y line 12 where a 4 km thick part 
of t he sequence is little denser than ultimate basement. This 
type of zonation was also noted in the northern parts of the 

.Cradle Mountain Block (below and Map 1). 

The gravity field displays a s trong negative gradient around the · 
eastern margin of the Burnie Formation as mapped (Figures 29 and 
32). This implies that the Burnie Formation is either thicker 
and/or d e nser than the ma terial s to the "east. The presence of- ~~ 

granites complicates review of this issue. Since the known 
densities of Dundas Trough, or older, roc ks which form the _ 
boundary with the Burnie Formation for much of the gradient are. 
either comparable or greater th~n the gradi e nt must reflect 
gr a nites a lone unl ess t h e siliceous baseme nt e"tends a t 
shallow d e pth across the e ntire northern parts of the Dundas 
Trough or the Di a l Range Trough. An un~cceptable and 
unbelievable situation? Note that an inlier of Precambrian rocks 
occurs at Waratah and in the Hatfield River but the 
correlation is with the denser overlaid Oonah (equivalent Burnie 
Formation) for the purposes of this study. Unfortunately, the 
interpretation of up to 10 km of such materials on basement 
immediately north of Waratah rather limits this argument. I have 
concluded that the granites dominate the gravity field in this 
region and that the base Dund as interface is not soluble at this 
scale without extensive use of th e magnetic data. 
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Bot:h gravity and magnetic fields locate some a.nomalous features ;..- ' ... ::. 
beneath Permian cover . Each has a positive density contrast and 
is magnetic . One, north of Parrawe is elongate and nowhere , ~ 

exposed as far as is known. A similar feature passes beneath 
basalt cover along the Waratah River. This is known to be due to u· 

mafic units and some ultramafics . 

The overall style of structures east of the Lineament is 
comparable with that in the Smithton area . Further analysis 
would benefit from some infill of the gravity data base and at 
least some geological traverses of the area north of Waratah . 

The Oonah Formation exposed east of the Lineament south of the 
Meredith Granite has a character similar to the Burnie 
~ormation . It presents a positive density contrast to the core 
rocks and the anomalies increase at the western margin of the 
Lineament . The rocks of the lineament and Oonah Formation are 
not readily separated geophysically" The same response style 
occurs along the coast to Temma (abovel and probably reflects 
similar materials and rel~tionships, namely onlap of a more 
pelitIC sequence . Lines 7, 8 , 26 and 28 suggest a thick wedge o,f 
material on Rocky Cape core rocks which i.s symmetrically 
disposed with respect to the Tamms material. The section 
thickens rapidly to east and north and is comparable to the 
Burnie Formation . 

These relationships to the Rocky Cape core are crucial to 
appraisal and revision of previous interpretations. The Oonah 
Formation is also exposed near Zeehan, on Mt Dundas and possibly 
·north of F'oint Hibbs as oJell as in the Hatfield River and at 
Waratah.. Leaman (1986 c) presr::~ntecl, for' the Zeehan - Reni'son 
region ,two options ; an onlapped denser sequence or an over-thrust 
slab with faulted edges. The present work, made possible by the 
extension of the surveys to the west , shows that the second is 
unlikely on the scale suggested . Not impossible in detail, but 
not probable as suggested . The Hatfield and Dundas occurrences 
can not be revi .,wed at the scal e of thi s study but the. ti ed 
gravity and magnetic analysis does not require change . Disrupted 
thrust fragments remain the preferred solution but the overall 
conception in this regional view implies that the scale of 
detachment is not large. 
The presenc§ of Oonah Formation fragments or slivers within the 
Dundas Trough, and the simi.lari ·ty o·f their properties to the 
Dundas Trough rocks (post Crimson and Success treek Groups), 
could mean that the original formation of the trough was 
commenced in ~he Late Precambrian and that it is largely filled 
with Burnie-Oonah Formation materials and that filling of the 
regi on north of Dundas was e>~tensi ve pri or to onsE~t of SLlce'ass 
Creek deposition . This would mean that the actual content of 
Cambrian rocks in the Zeehan - Guildford region might be littl. 
more than 2 or 3 km, a value which would be consistent wi -th 
stratigraphic measurements in the Dundas and Dial .Range ' regi.ons~ 

1\10 great disr~Llption is rwequil--ed ill these circumsti:'lnces for 
insertion of local basern,?nt. - eff,O)ctively the Oonah Formation . J 
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THE ARTHUR LINEAMENT 

The Arthur Lineament was used as a 
preceding discussions" The Lineament 
relatively extreme deformations and 
materials (Williams, 1979). 

reference zone 
is . identified 

metamorphism 

in 
by 
of 

the 
the 
the 

North of Savage River the belt is characterised by moderate 
magnetic anomalies which bifurcate. These features are eviden t 
in Figure 30 . Gravity features are not well defined but mirror 
all magnetic characters. The primary lineament trend extends 
vaguely toward Wynyard while the western bifurcation ~s 

terminated. Both gravity and magnetic responses increase 
southoJard. 
South of 
~ineament 

coast the 

Savage F<i ver" the pattern i s reversed and a1 though 
is recogn isable in both data sets all the way t ·o 

amplitude of a ll features reduces southward . 

the 
the 

Anomalies related to the Lineament are complicated by the effect 
of the mafic rock s of the Haazlewood region. These dominate the 
centre of the lineament and occur near a point where the etched 
magnetic stratigraphy is pinched. 

The material between Mt Stewart a nd Campbell River are a l so 
distinctive siince the "Heaz lewood " a nDmaly e>:tends some distance 
beyond the known limits of the faulted mafic complex. 

The preViC)U5 discussion of the units east of the Lineament 
indicated that ther"e is no real structur"al (01" stratigraphic?) 
distinction between the Lineament rocks and those of either the 
Burnie or Oonah Formations in terms of their relationship to the 
Rocky Cape core. This does not mean that there are no 
metamorphic or deformational differences, merely that the 

·regional view suggests an enormous onlapping sequence which 
coulej be expected to possess some normal stratigraphic 
F'elatiollshipSi. 

The implied form of t h e Lineament can be seen in sections 1 , 2, 
3, 4, 7, 8, 9, 10, 16, 21, 22, and 24 and also i n long section 
11. These provide an array of perspectiv~s . 

The Lineament can be seen as a localised contrast-trough or 
notch in line 1; as part of a thick wedge in lines 7~ Band 24; . 
as a wedge with light and heavy members in line 24; and ~ ~art ­

of a thicfi wedge dipping east with a dense magnetic CDre in 
lines 4, 9, 16 and 22 (Heazlewood area), 21 (Campbell River), .. 
and a lighter magnetic core in lines 2, 3 and 10. . 
The direct implication is that the lineament represents a 
structural-str.tigraphic hiatus with volcanism. The activity was 
clear 1 y not cont i nuous or cant i guous along the strLlcture. There 
are discrete piles. What is not yet clear is how the Heazlewood 
pile, so long believed to be Lower Cambrian, is related to the 
very similar more deeply buried piles within a wholly 
Precambrian sequence further north. This question reopens the 
entire timing issue for al l the rocks west of a line from 
Waratah to Renison. It is further discussed below with respect 
to the Dundas Trough. Lines 1, 7, 21 and 24 suggest a symmetry 
with the Smithton Trough in terms of form and volcanism. 
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ROCKY CAPE BLOCK SUMMATION 

TI'18 CDI"'e of the F~ocky Capr:? Block is siliceous and non magnetic. ". r' 
It is unclear whether the Rocky Cape Group rocks exposed are ~ . 

wholly representative of it but they certainly possess 
comparable bulk physical properties. It is possible that the 
core, at relatively shallow depth, includes more deformed " 
siliceous units. 

There has been symmetrical structural and, apparently, 
stratigraphic developments on either side of the core. 

Trough development to the west, including the Smithton Trough, 
has been relatively minor with a maximum inferred thickness of 
about 5 km (offshore Temma). In general, the cover of denser but 
generally non magnetic rocks on the Rocky Cape core is of the 
order of 1 to 2 km. The apparent relationship is one of onlap. 
Only in the Smithton-Stanley area are significant bodies of 
mafic volcanics present. The eastern margin of the Smithton 
Trough appears compound but this may reflect later faulting and 
uplift. This margin appears steeper and was probably more 
active. It is unclear whether the volcanics extend uniformly 
across the trough but similar, thinner, occurrences appear to 
onlap basement(?) dome cores south of Robbins Island. 

The volcanic sequence, and the trough itself, is terminated near 
Balfour . The reason for this is not obvious and various . 
structures can be postulated which are consistent with the ,. 
present geophysical data. My preferred solution is. to argue for I f 

a pair far the Burnie-Oanah succession on the eastern side of ,. 
the core. In this case the original proto-Smithton Trough 
e}{tended f r-om Stan 1 F~y to F'i eman Heads but was rel·at,iv.el y:'~. ~ )-
undeveloped to the west . Thickest development was , west,' ,0.1' i. 

,Balfour ancl Temma. Sub !Sequent tension opened the northern haLf· "" ' " 
of this trough in the wedge shape expressed in , present mapping. 
Volcanism was associated with this, possibly, Nery Late ., 
Precambrian activity. Timing is not settled. 

On the ea!Stern side of the Rocky Cape core basin development was 
extensive. At least 9 Dr 10 km of Burhie and Oonah Formations is 
inferred. The axis of deposition appears to extend from Burnie 
to Granville Harbour . The occurrence of fragments of these unit~ 
at Waratah. Dundas and Hatfield R~ver and main exposures as far 
east a.s Ri?nison indicates that 1:~ny Tyennan lIonlapll occurs east 
of Dundas-perhaps near the position of the Henty Fault . 
This sequence is not devoid of mafic volcariics or mafic 
intrus ives, some of which may today be amphibolites, and 
accumulations can be identified between Savage River and 
Wynyard. The relationship between these, wholly in the Burnie 
Formation, and the Heazlewood rocks is unclear. There may be a 
correlation with implied younger activity east of the Lineament. 
These more limited volumes parallel the axis of deposition and 
one i 's exposed north of Waratah. 

Thi s interpretation thus suggests a gross NNE grain for the 
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Rocky Cape region. Dyke swarms and other minor magnetic features 
within the core reflect this. So presumably, do the Devonian 
granitoids. Map 1 shows that all but the Pieman Granite occur in 
a NE trending corridor sub-parallel to the Rocky Cape grain and 
that this axis of activity lies very close to the inferred axis 
of the Burnie Formation deposition. A deep Late Precambrian rift 
must be implied in this position and activity was only 
terminated after emplacement of the granites. The Pieman Granite 
occupies the Temma trend. Its shape indicates fracture and 
structure controls were applied at the time of emplacement. 

It may also be noted that a number of Cambrian structures 
reflect thi s orientation a nd presumably the attitude of the 
Tyennan face of the rift. These features include the thrusts on 
Sorell Peninsula (Findlay arid McClenaghan, 1987; Leaman, 1988a) , 
the Henty Fault system and the Dial Range Trough. The bulk of 
the Dundas Trough may have had this orientation along the axis • , 
of the older basin. The inferred oceanic basalts occur along 
this a:·: is which may well have been wrenched in the L.ate _,A', 
Precambrian. Other basalts marginal to my suggested Burnie 
Trough are intraplate (including those at Smithton, A.V. Brown, ~ 

pers comm). 

Th e Arthur Lineament has been described as part of the Burnie 
Formation development. I ascribe the additional deformation and 
metamorphism on this edge of the Rocky Cape core to the greater 
basin development and a much more active margin. Greater 
compression has been unav oidable along this margin at every 
folding episode . The emplacement of granites may also have 
affected aspects of the alteration. It may be noted that the 
peak alteration occurs in the Savage River region and can be 
~ssociated with pinching of the units, bending of the core 
marg i n , intrusion of the largest mafic pods and loci of the sub 
east - west a xes which appl y across NW Tasmania . The area betwee n 
Savage River, Mt Pearse, Parrawe and Mt Bertha will prove 
crucial to the understanding of structural developments. 
It is also possible that the lineame nt represents some smaller 
fail ed initial trough developments, comparable to th e Smithton 
Troug h although p e rhaps not o f the same age - and which 
incl uded cratonic mafic volcanism. 
Any e:·:pl anati. on of the developments .along the Lineament must 
consi.der the bifurcation near the Campbell River. This may 
represent a small failed rift. 
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THE FORTH AND BADGER HEAD BLOCKS 

The discussion includes the Precambrian e x posures 
Latr-obe ancl the possible F'recambrian (Eo~Cambrian) , 

south of Port Sorell. 

0.31021 

·south of 
east and 

The region a l gravity field does not present many clear 
rel ationships with t hese regions, partly due to the effect of 
granites south of Burnie and Devon~ort. All Precambrian regions~ 
or those mapped as Eo-Cambrian, are virtually non magnetic. 
These ar(-? n ot devoid of magnetic sour-ces but th~ unit··s are not ·8 · 

significant proportion of the roc k mass a nd appear to be in 
prop ortions comparable with the Rocky Cape core (Badger Head, 
part south Latrobe) or Temma-Burnie styles (Forth, Port Sorell) . 
The Fort h Bl o ck appear s to possess compound ch a racter. 

Several lines evaluate these blocks i n a gross way. In all cases 
appraisal is peripheral to other aspects of the section. Since 
each line 's ampl es differing character a brief individual 
discussion is provided. 

Lin e 1 suggests that the Forth Block of deformed rocks is not 
li ke the Tyennan or Rock y Cape cores but may be part of a 
sequence such as encountered along the Arthur Lineament. The 
small volume of ultramafics near lJlverstone occurs near the 
poss ible margin with onlapped siliceous basement . These rocks 
may mark th e eastern li mit of the Burnie Trough described above . 

Line 5 provides a view simil ar to line 1. It suggests that the 
denser cover on basement thins rapidly into Bass Strait,. There 
is a contrast conflict with lines 17/18 and this .creates 
compilation problems for Ma p 1 . Further data and work are . 
needed. 

Line 6 indiciates that the Badger Head Block has cor-e dE·~nsj:ty'. ' .p 

This suggests that it is more akin to the Rocky Cape core than 
the denser Bur n i e Format i o n al th o ugh part s .of the · Burn i' e .< , 
Formation are les s dense, as noted ab ove . Th e deep, narrow Port 
Sorell trough is illustrate d. Thi s could bear a relationship 
with the Badger Head Block which is similar to the Smithton 
Trough and the Rocky Cape core. 

Lin e 8 confirms the relationship and scale of the Port Sorell 
and Badger ' Head Blocks . It al~o implies that the slice of 
exposed basement south of Latrobe is at core denSity. 

neal' the a:.: i s of the Port Sorell basi n and the 
in coverage may have prohibited clear recognition of 
Precambrian material. An extension of the Beulah 

Line 13 is 
lim i tations 
th e Latrobe 
granite has been shown in the Figure but it might be possible to 
account felr' the re~jpC)n~5f? by a comb:i neel b'asement ri 5e and 
granite . The gradien ts do 5uppor-t more than one source . It 
should be noted t hat t h e Por t Sore ll rocks are certainly denser 
than the normal basement but the section also tr-avel'"ses the 
eaf::;t.el'-n 

dense 
end of the Fo~sey Mountain Trough and this also includes 

rocks (Longman and Leaman, 1971). The model may be too 
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or there could be relationships 
Tyenna~ style rocks underlie the 

LinE~ 17 is atypical M It liE~S neal-- t.llf? Dial 
not adequately sample the Trough rocks 
density basement near the coast - presumably 
Line 18 is comparable. 

031022. 

similar to those at 
Ordovician at Mol., 

Tr·ough a>~ is. I t does 
but. do.,s imply low 
t.he FOI"t.h core. 

Line 19 demonstrates the existehce of density layering in the 
Latrobe Precambrian mat..,rials. This may account for the apparent 
discrepancy described for line 13. Line 26 provides a sim ilar 
conclusion. Some of t.hese rocks are clearly more dense than 
normal for siliceous basement cores. 

Thes., result.s may b., summarised. Th.,r., is e v idence for 
correlat.ion of t.he Badger Head, Burnie (part.s) and Rocky Cape 
core unit.s and Penguin - Fort.h wit.h the Tyennan Blocks. More 
detailed analysis is feasib le . The Port Sorell trough is not 
unl i k., th., 8mi. t.hton 01" Burni e TI"oughs, but d.,ep.,r than th., 
f or' mer'. 

The pattern of basins and basement cores between Cape Grim and 
the Tamar River is symmetrical. Even the presence of ultramafics 
near Ulverstone can be paired with one of the mafic bands on the : . ~ 

eastern face of the Rocky Cape core (in or near the Lineament). 
Although it has been suggest.ed that there are affinities bet.ween 
the Forth and Tyenn a n Block s the symmetr y noted may mean that a 
better correlation might lie wit.h t.he Lineament rocks near 
Wy n yar d . This work would s uggest that. Rocky Cape sty l e basement. 
may underlie the Mat.hinna Be ds. 
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WITHIN THE TYENNAN CORE 

The Tyennan Geanticline forms the basement core for central 
Tasmania~ No reliable magnetic data are available but the 
coarsely spaced gravity coverage shows that the rocks of the 
geanticline are far from uniform on the scale of thi·s analysis ~ 
(refer Figure 34) . Williams (1979) has summarised some of the 
gross variations. Some detail on the scale of marginal ~ 

variations was provided by Jennin~s (1963) which Ls rel .evan~ to 
the present work but no coherent relationships have been ~ 

identified or the scale of the change$ described. 

The present analysis has sampled var ious parts of the basement 
core but the treatment has not been detail ed or overlapping 
since the principal objectives of the analysis were related to 
its western margin. Th e present treatment shows that there is 
scop e for further productive i n terpretat ion using the extant 
data base although infill to about 2 km spacing would be 
advisable. 

Williams (1979) refers to two discrete blocks within the 
geanticline (Cradle Mountain and Prince of Wales). A third, west 
of Maydena, known as the Jubil ee Block (A.V. Brown pers comm) 
contains . many dolomitic successions and structurally located 
pods of mafic rocks. 

Map 1 presents an indication of the scale of the density 
variations within the Tyennan Geanticline. In all modelling 
south of th~ Cradle Mountain Block it has been assumed that th~ 
denser rocks overlie those representative of the siliceous 
cores. In virtually all cases this is supportab l e by gradient 
implications but it may not be universall y correct. A more 
careful correlation with surface exposures and k n ow ledge might 

·be advisable than has been possible here. The gravity data 
certainl y suggest where furth er' inspection, or compar ative -
i nspec:t i o n , is neCE'S !!:;ar"y. For- pal'"t of the ar-ea no such study is:,· 
f('2asible clLU2 to the COVf21- o·f post Carbon if erous rocks ... . These 
have generally been ignored in the modelling process since the 
smoothing applied for production of tha contour maps used, 
coup l ed with the coarse spacing, has ~emoved the ~elevant high 
fr-equenci es. 

In view of the absence of any coherent evaluation each line 
which impin6es upon the geanticline is commented individually. 

Line 1 suggests up to 3 km of 
b asement. This, depending on the 
Granite, may be a n understatement. 

dense cover on crystalline 
precise form of the Tor 

Lines 2, 3 and 5 show that the northern margin of the Cradle 
Mountain Block is density bandecl. This is consistent with 
Jennings (1963). The implied gross dip of the folded dense 
accretion is to the north or north west. The section impli es a 
relationship with the Burnie Formation and troug h . 

, 
1 



Line 4, 
samples 
glancing 

21" 

across the southern part of 
only normal basement. This 
section, line 6 . 

the Cradle MountaLn Block,. 
is consistent with the . 

Lines 7, 7A sample the basement east of Queenstown. Part of the 
profile is affected by mid Palaeozoic cover but only a limited 
portion of the profile can be ascribed to denser materials. 
These may be no thicker than 3 km at the density employed. If 
the rocks are dolomitic and denser, perhaps 2.79 t/cu m, then 
the thickness may be of the o~der of 2 km. This is a veneer 
comparable to much of the Smithton Trough. 

Line 9 is of interest in that the shallow basement beneath the 
West Coast Range is of the order of 2.67 t/cu m. This value was 
recovered regularly in the previous more detailed studies of 
this region (see Lealnan, 1986c, 1988b). Also lines 10 and 12. 
Line 12 ends in the northern part of the Prince of Wales Block 
which is shown to be distinctive. The dense units thicken 
rapidly southward on the regular basement. 

Line 13 samples a large part of the basement near, and south of, 
Mole Creek. There is little evidence of abnormal character until 
the possible extension of the Prince of Wales Block is 
encountered~ A dense cover of up to 7 km is suggested. It i5-
presumed that this material is Precambrian. 

L.i.nE? lA1- yield..:; r~esults c]ener~:\lly consistent v\lith Li:nes 'i l.i3 and .,· ,,' ,-"" 
16ft The ba~~;ern~;:mt density iSi at core value until the extension of. ' ~ ,~ .' 

the Tamal'~ str~uctul'~es is appl"'oached. In this case the h,ighel~ 

density can be possibly ascribed to Mathinna Beds although the 
presumptions of the remainder of the interpretation in NW 
Tasmania remain possible. Mines Department drilling in the upper 
midlands suggest a Precambrian or Cambrian explanation at this 
stage. Line 16 yields similar. results but lies south of ' the 

.Connorville exposures. These are L.ower Palaeozoic and either 
Late Precanlbriall or Cambrian rocks may explain this effect. 
Gradient studies show that the material directly underlies the 
F'el"'mi an cover. 

Line 18 presents a more definitive view of the volume of dense 
material in the region around the nort~ern margin of the Prince 
of Wales Block. Compare lines J and 10. The anomaly could be 
generated in various ways but few are believable given the 
complexities of the region. The lithologic variation lies -8 
little east of Frenchmans Cap_ ~ine 19 suggests that the dense 
zone thins rapidly northward. 

Line 20 presents a more detailed view of the western margin of 
the Tyennan COrE? (see also LE?aman, 1986c). Some banding, 
comparable to part of the northern face near Cradle Mountain, is 
implied. This is also inferred in mapping where pelitic or 
garnet-bearing units have been differentiated. 

Ltnes 21, 22, 
core. Line 27 
th€> bulk of 

23 and 24 sample the massive, I"'elatively Llni.-for<m ~ 

is isolated from other profiles but suggests that 
the Prince of Wales Block is low density. An 
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unmodelled denser section occurs in the region of the Jubilee 
Block west of Maydena. About 2 km of dolomitic cover i s implied. 
The section also suggests that the trough of Cambrian material 
exposed near the coast is very narrow. 

Line 28 also samples the margin of the Prince of Wales Block. 
The response suggests that the marginal zone is consistently 
dense from the region of the Jane River east of Frenchmans Cap. 
If thick dolomitic sequences are presumed to explain this 
anomaly then the li~(ely thickn~ss may be no more than 4 o~ 5 
km. 

These results may be summarised. The bulk of the Tyennan 
Geanticline presents norma! siliceous densities in the range 
2.66 to 2.68 t/cu m. There is evidence of substantial -, 
relatively localised deviations. Around the Prince of Wales 
Block and within the Jubilee Block these are most likely related 
to dolomitic ,sequences. These overlie, or onlap, the crystalline 
basement. Sub basins of the scale of the Smithton Trough are 
implied. 
Around the northern and western margins of the Tyennan core any 
density banding noted is localised and not explained by 
dolomites. The effect i~ comparable with, and in some cases can 
be shown to be compatible with, the eastern side of the 
Burnie-Oonah Formation depression or trough. Near Cradle 
Mountain the model is almost continuous beneath the younger 
Palaeozoic material. 

These results wouJd suggest that most of the Late Precambrian, 
and possibly some of the Early Cambrian, deposits are of the 
same type. Each occupies a depression, tensionally induced, of 
varying dimensions and contains material which unconformably 
onlaps the older basement rocks. The primary f~ature, described 

"earlier, lies NNE across western Tasmania between Strahan and 
Burnie. Other, wholly cratonic developments tend to be smaller 
and possibly younger overall. 
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CONTROL ON THE UlC(·HION OF F'I~LAEOZDIC BASINS AND TF<OUGHS 

It is relati vely difficult to est a blish a Palaeozoic age for 
most of the basins in Western Tasmania. All may be Late­
Precambrian devellJpments. The structure in which the Burnie and 
Oonah Formations were deposited is clearly older, larger and 
with a much more extensi v e history . It is presumed to mark the 
site of th e initial cratonic break up. Some or all of these 
basin structures contain materials which are equivalent to, or 
direct correlates of, the Success Creek Group or the Crimson 
Creek Formation of the Dundas Tr'ough region. Some may contain 
nothing else. Such units hav e been inferred from south of Pt 
Hibb s (known as the Mainwaring Group), around Waratah, in the 
Dial Range and Fossey Mountain Troughs and at Adamsfield. The 
wides pread distribution of similar materials and relationships~ 
~hough arguable in detail pending fossil or dating evidence, 
indicates a single craton in western Tas mania was under stress. 

The present ' interpretation~ presenting a series of symmetrical 
physical-structural relationships, offers support for this view. 
The modelled sections are wholly consistent with pattern rifting 
of one block since part s are exposed on either side of each 
rift. The possible Camb~ian sequences such as the Success Creek 
and Crimson Creek Formations simply cap older deposition in the \ , 
Dundas and Fossey Mountain Troughs. All occurrences .can be 
rei ated to the wester-n or nOJ'thern margi n of the pri mary- basi n [. 
which has a general NE-SW extension. Basaltic volcanism around 
this margin is intraplate, as would be expected in such a . 
cone:'. pt. Volcanism closer- to the .,.:is of the old, bLlt .st..iLl. 
active trough more than 10 km deep at the time of deposition ~ 

of the Success Creek Group - has oceanic affinity. I believe 
this to be expected a lso . It seems likely th a t the active margi~ . 

of the Burnie-Oona h Trough (usuall y known as the Dundas , a term 
·which implies much more restricted age a nd history) moved 
eastward with time~ Ultimately activity was concentrated on or 
near the Tyennan ma rgin and felsic continental source volcanism 
again resu lted. No other known trough has such a history . All 
are much more restri cted in time and material terms. 

Within the Dundas and Fossey Mount a in Troughs the Dundas Group 
and its equivalents and the Mt Read Volcanics overlie the 
Burnie, Oonah, Success Creek and Crimson Creek successions but. 
evidence of ' a ma jor hiatu s is general. The Lower Cambrian may 
not be represented in western Ta s mania . The Dundas Group and 
younger volcanics a~e con(:entrated about the southern and 
eastern margin of the old basill, close to the Tyennan nucleus. I 
presume that these occupy a relatively narrow, depression. This 
margin remain~d active until the Lower Ordovic ian, demonstrated 
by the minor unconformities within the West Coast Range which 
dir ect ly overlie i t. Cambrian mat erials onlap basement within 
the:, r'angE' J"· .~ qion. The GJ'eat Lyell ,;ond Hent.y Fault..; ef'feFT:-ively 
specify the positj.on of the basin margin since all materials 
south and east of them are thin and directly piled on basement. 
In s uch a model it would also be expected that the western side 
of the local (sensu str-ict.C1) Dundas Trough would also be faulted 
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and that those faults would present Crimson Creek and older 
units in juxtaposition with Dundas Group materials. This is 
precisely what is found between Mt Pearse in the north and south 
of Pt Hibbs in the south. Th e fault zone, probably originally a 
multiple structure in any event, has been further disrupted and 
·Folded but the fault relationship is universal wherever mapped. 
I do not see such evidence as proof of massive plate movements 
or subduction etc, simply shif ting of the penultimate rift axis 
within an existing, a nd at t he time deep, basin . The final stage 
o f sedimentation within the Burnie--Oonah Trough was completed 
with deposition o·f the Ordovician to Devonian rocks. The 
thickest development of th ese lies close to the original axis of 
the trough (see also Leaman, 1986c). 

I i nfel- that the sequence and development wi thi n tl,e club,i:!..es ., 
Block west of Maydena to be identical in style but much more 
restricted" Basin development was begun much l~ter than within 
the Burni e-Oonah Tr'ough . I '5uspect that the Port Sorell an.d 
Smithton developments were comparable. 

This view of the Dundas Trough is different from that previousl¥ 
model led (Leaman, 1986c) where it was inferred that the Trough 
was up to 12 km deep_ This thickness included several ~~il ometres 

of sect ion involving mafic vo lcanics~ or which was deeper than a 
volcanic section. In view of the above discussion it i ·5 evident 
that various parts of the western secluence had been compounded 
and that the depth estimate was applicable to all units ~ 
including Burnie and Oonah Formations - and not just. the Dundas 
Group. The variations in overall interpretation required have 
been discussed above a nd are often shown in the Figures. 

Rock s of the Dundas Group and the Burnie or Oonah Formations are 
not readily separable gravi metrically due to similar bulk 

·densities. Nor are their magnetic properties sufficiently 
distinctive. The Crimson Creek and Success Creek units are 
distinctive magnetically and can be used to provide SO~~ limits 
on the seal e of the Dundas Group - wherevt?r they 4nderl i -e it .. 
Thi s is not a simple task, s ince it als.c requires ~a,ssessment of 
the younger volcanics on the eastern side of the Trough, and 
time has not. per-mit.ted ~ 1"'~2sei3r ch evaluation of this problem as 
part of th~s study~ I~ NW Tasmania the Tertiary basalt · cover ,is 
a separat~ -and soluble problem. ' 

The rocks · of the Dial Range ~nd Fossey Mountain Tnoughs are 
essentially simi lar to the Dundas Trough~ 
The present rock and structure dj,stribution reflects both 
original depositional relationships with the Tyennan nucleus and 
subsequent compressi on,; (al so Wi 11 i ams, 1979). I infer' that the 
apparent N-S and E-W systems apparent in the modern day 
geological map are, in large degree, an illusion . I suggest that 
the original basement grain was NE-'SW~ This ·can be seen in the 
Rocky Cape Block and in the central portion of the Tyennan 
nucl eus such as the Prince of Wales Block . The basement was 
parted to create a generall y NE-SW basin. This became wider and 
deeper and by the Late Precambrian was over 10 km deep _ 
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Development and depositiorl was temporarily halted (7) in the 
Low€·?r" Cambl'"ian. This may I""(£'flec:t. a 51 ight wrenching and partial 
c l osure of the basin in the Cradle Mountain region. These 
movements may have set the sc ene for the apparent trend change 
in troughs. Active riftirl9 cont inued subsequently, but near the 
sOIJthern, or Tyennan, margin. The Great Lyell and Henty Faults 
Inay date from the Lower Cambriarl activity_ The Dial Range Trough 
essential ly maintained the origina l basin axis. Devonian folding 
and mC1V(:ment D"F thE? TYE=!nnan nucleus (also Wi l.liam!:;, 1979) 
completed the apparent pinching of the basin suite. Tr e nd s have 
been rotated about the compressing nose of the Tyennan nuc leus -
the Cradle Mountain Bl oc k. 

I support this a rgument for essentially s impl e di storti on of a 
sing le large basin b y notin~ that the granitoids also occupy i t s 
volume. All the granitoids in the region are emplaced within a 
~ and whose width is equivalent to the presumed extension of the 
basin (refer Fi~ure 1). Th e bodies occupy basin margin positions 
generally and are restricted to the primary axis. Th ey are not 
found within the basement nuclei. The possible occurrence of a 
stock near Balfour must be confirmed but even i~ proven would 
li e on the west side of the Rocky Cape core along a margin axis 
which had been active. It is not known whether the Smithton 
Trc)ugh ever contained ~ost Cambrian units a nd thus its true 
scale may have been lost by erosion . 

The signif ican ce 
extension of the 

of the Heazlewood mafic compl ex and the E-W 
Dolcoath Granite is uncert ai n. The effective 

basement in the Huskisson Syncline a nd Waratah areas is Oon ah 
For mation and it i s not deeply buried. Structurall¥ emplaced j 

inliers are pre!5ent.. Th e fold arc pinpointed b y the magnetic ., 
Success Creek and Cr imson Creek Formations which extend from the 
syncli ne south of Cleveland to Parrawe north of Cleveland may 
reflect Devonian movements.. Since the ultramafics within the 

-syncline were structurally emplaced (Leaman, 1986a, c; Brown, 
1986 ) and subsequently dilated from the Heazlewood mass by the 
Meredith Granite the material could have been derived or 
translated f~om seve~al sites" It could be related to one of the 
more ~ecent~ but concealed~ belts of mafic rocks within the 
Burnie Formation~ 
Th e Dolcoath Granite may reflect the stress field resulting from 
the rot ations about the Crad le Mountain Block . It is interesting 
that this northi n g a l so contains the Heazlewood accumulation, 
the peak deformation and metamorphism within the Arthur 
Lineament tgreatest c h anges i n . ma~netic properties) a nd pinching 
of the Rocky Cape core (demonstrated by an hour glass effect in 
the gravity field). 

Many trends are persistent and recognisable in the data used . 
Most are E-W or ESE. I have excluded the common NE trend which 
parallels the primary basin axis . All are suggested on Map 1 . 
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SUMMARY 

1. The Rocky Cape Block is composed of a low density, siliceous 
core and symmetrically disposed Late Precambrian basin 
developments. Localised mafic sequences define more active 
margins. The primary basins extend NNW and NE from a pivot 
point above a plunging core offshore from Pieman Heads. The 
principal eastern basin contains up to 10 km of Burnie-Oonah 
For"mations while the western " basin is more patchy and less 
well developed in strike length. The Smithton Trough may be 
a later intracratonic phase of the western basin . which 
reflects the two older trends. It may be argued that 
Cambrian thrusting has concealed an extension of the 
Smithton Trough comparable to the relationships on Sorell 
Peninsula. 

2 . The bulk of the Tyennan Geanticline has a silLceous 
constitution and properties. A number of regions possess 
greater ~ontrasts within it. All are localised. Some can be 
directly correlated with dolomitic sequences. Others are 
either concea l ed or unexplained. The rim of the Prince of · 
Wales Block is marked by suc~ c hanges. Property and ~ unib 

changes aroun d the Cradle Mountain Block can be matched 
across the Dundas and Fossey Mountain Troughs. 

3. Structur al symmetry can be identified across north er n 
Tasmania from Cape Grim to the Tamar River. Th e Forth Block 
could be considered an extension of the Tyennan nucleus or 
the symmetrical e qui valent to parts of the Arthur Lineament 
at the western margin of the Burnie-Oonah Trough. The Port 
Sorell basin is comparable to the Burnie Trough and is 
symmetrically related across the Forth Block. 

4. Late Precambrian and, or, Early Cambrian structuring can be 
inferred to be wholly cratonic. More recent units were 
deposited in extensiona l basins which onlap basement. The 
primary basin extend s from Burnie to Zeehan. Ocean(c type 
basalts occur on the eastern side of the a~is of this 
structure. There is evidence from the · distribution of mafic 
rocks that the active margin mo v ed eastward with time. Final 
activity was felsic and piled on the eastern margin with 
Tyennan basement at shallow depth. 

6 . 

The Arthur Lineament marks the wes tern margin of the Burnie~ 
Donah Trough. It is not a simple margin although there is 
evidence of structural and stratigraphic cont{nuity from the 
Rocky Cape core. Mafic accumulations are concentrated along 
this margin , and also within the Burnie Formation as the 
effective margin moved eastward. The defor~ation of the 
lineament rocks may be related to the scale and activi ·ty .of 
this margin. 

and s ubsequent Lower Palaeozoic 
deposition is concentrated along the 

Definite Cambrian 
development and 
developed of t~e already initiated structures 

basin 
better 

in 

'.;' 
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particular the Burnie-Oonah Trough. The Dundas Trough is ~ 
small scale superimposition within the eastern portion of 
the older Trough. Its development followed an hiatus in 
basin development with resulting faulted relationships with 
older materials including the Crimson Creek and Succes~ 
Creek Formations. Present day trends and rock distribution 
is related to the original NE trend of the basin and its ·~ ~ 

pinching and deformation about an advancing Tyennan nose, a 
process begun in the Early Cambrian. 

Emplacement o·F Devonian granitoids completed the str-uctur'al 
development. These were emplaced along the axes of the La~e 
Precambrian troughs, most are related to the NE extension of 
the Burnie-Oonah Trough and were intruded in or near the 
original basin margins. The distribution of granite may 
indicate the extent of the compression al motion which acted 
to clos e the basin a nd ultimately deform it. 

It is not yet gen e rally possible to separate the concealed 
relationships between the Dundas Group and rocks of the 
Success Creek or Crimson Creek Formations. This is feasible 
in terms of surfac e distribution due to distinctive magnetic 
properties. Models, both gravity and magnetic, do indicate 
th a t rocks with th~ requisite properties do occur in some 
sections. Gravity data cannot resolve the depth range of the 
interface but magnetic analysis may be able to do so. This 
work has been beyond the present "study. 

The anal yei s has shown that the p\recambri an 810cks are far 
from homogenous. Further analysis does depend on improved 
survey coverage and upgr-ading of the rock property data base 
for these material s. 

10. The provisional s tructural solution provided for the c~ust 
in western Tasmania can be used to generate a regional . 
gr'av:lty fiele! which would allow bettel~ d€dinition of local 
basi n stl'Muctul'Me~5. Compr&?hen'::5i ve rM{.;?si dual anal 'lsi 5 r~.eqLli r 'es 
input of the implied basirl forms as well. Note that the 
present work is provisional anci that a 3D assembly check of 
a subset of profiles used with some "refinement is advise d 
before use as a regional fi eld generator for residual 
extractior1. Thi s acti(Jn is recommended. 
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