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SFECIAL NOTE

This report presents the results of the first phase of a
gravity-magnetics interpretation process. Although these results
excead normal final standards in the industry for treatment of
this type of data in pil exploration they are far short of what
may bhe extracted. These results carry, for me, an unacceptable
level of ambiguity and uncertainty and form only the fesdstock
for a refinement process.

Staged reporting of results hasbeen praovided in order that

progress, concepts and cuwrrent thinking can be circulated within
the company. :

The material presented doas not constitute an  adequate
interpretation: there are still too many issues unresolved. This
is a discussion paper which must not be described as, or implied
te he. & Ffinal or satisfactory interpretation. In this region
the geological and economic issues are such that an

understanding will evelve.

Baveral phases of interpretation are envisaged if optimum wuse is
to be made of gravity-magnetic data. In an area where bhasic

‘structwral and stratigraphic control canmnot, either as a result

of terrain, cost or technical reasons, hbe based on a coarse
regional seismic reflection coverage it is important to use
alternate techniques in order to provide the basic overview and
then to play a more active role in support of subsequent,
rastricted coverage seismic surveys than is usual practice.

FHASE 1: Simple assessment of data, structural trends and

contirol s, gqualitative overview and material-structure-result
relationships, and provision of regional elementary
interpretation which might guide seismic work (if proven

feasible and cost effective) as well as identify foci for more

detailed or- specific analyses.
FHASE 2: Regional confirmation of Fhase 1 using ZD methods. This

‘may be coupled with some detailed worl:.

Fhases 1 and 2 essentially uncontrolled.

FHASE K} Selective examination of areas with =& wview to
definition aof particular objectives including dolerite and
stripping to reveal deeper section. Needs some control.

FHASE 4: Iteration and review leading to fuller appraisal of
pre~Fermian structuring.

A report of this type will be prepared after completion of each

phase of interpretation, significant block of work or derivation
of some aspect of interpretation which is considered critical to
regional appraisal or well siting.

870004
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SUMMARY

An initial interpretation of gravity and magnetic surveys in SE
Tasmania has confirmed the presence and development of Late
Frecambrian and Lowsr Palasozolic basins and troughs. While some
of the Late Precambrian materials; dolomites, shales and
phyllites, are exposed to the NW and 8W of the area studied no
surface indication of thick Palaeozopic sedimentation exists as
the entire region is blanketesd by Permo-Triassic rocks intruded

by Jurassic dolerite.

The Late Precambrian—Early Cambrian dolomitic sequences areg up
ta 5 km thick and unconformably overlie, or onliap, older Pre-—
cambrian siliceous crystalline basement referred to as the
Tyenhan Block. The present day Picton and Huon Rivers lie near
the effective margin of this deposition and the unit thickens
eastward. The overall trend of the deposit is NW-SE with major
exposuwres MW of Conga s licences in the Lake Fedder-Maydena
region. These dolomitic sequences form the effective basement

far much of the licence area and been drilled at Woodbridge.

The bulk of the Falaeoroic material fills a "Y" shaped trough
with its major arm extended to the NW. The trough overlaps the
margin of Late Precambrian deposition. Inferred properties for
this material 5ug§est that most of it is Cambrian volcanogenic

or derived material. No other rock suite known in Tasmania has
the required scale, form or content. The velcanic suites clearly
include mafic and less mafic members on a large scale. fhe
thickness of the magnetic trough fill, considered the minimum

thickness of Cambrian materials, exceeds 3 to & km,



U 870006

Ordovician rocks outcrop peripherally in the region of the
Ficton, Lune and New Rivers but present data indicates that
these materials (and Silwo-Devontan formations) may be more
widespread. It is likely that thickest developmeni overlies ases
of older deposition but considerable overlap onto oclder rocks is
probable. These materials and their thickness are not readily
resolved at this stage due to the effectis of dolerite in the
vounger blanket covering. A major unﬁonformity exists at the

base of the Fermo-Triassic {(Parmeener Super Group) cover.

The magnetics—gravity data base is able to resolve dolerite
feader systemé and intrusion fores although evaluation of such

details is beyond the requirements of Fhase 1 work. Buch review

appraisal of the configuration and distribution of pre-Peraian
rocks. The Cretaceous syenites dominate a portion of the
magnetic field due to release of magnetite from interaction
with dolerite sheets in fhe Cygnet region. A major intrusive

body is implied.

The surveys stress the persistent structural controls imposed
throughout the géolagical development of the region. Rejuvenat-
ion of basement sutwes has influenced more recent events,
including limits of Cambrianm trough development, dolerite
intrusions and present day drainage patterns. A majgr limiting

boundary extends from Risdon to east of South East Cape.

The analysis has provided a structural statement eguivalent to a
regional seismic study and is able to guide and utilise any
seismic coverage acquired resulting in more detailed and

effective exploration.

I o a more specific local basis will be essential for improved
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INTRODUCTION

Conga 0il Pty Ltd with licences to explore some 35000 sguare
kilometres of southern Tasmania for oil has completed a regional
agromagnetic survey and detailed the existing gravity data base
in order to appraise the area structurally, define Palaeozoic
basins, assess dolerite intrusions, guide seismic swveys and
generally assist target selection.

The area covered by the surveys and thisg analysis, as well as
the current licence applications, is shown in Figue 1.

Conga il is presently investigating the hydrocarbon potential
of wholly concealed Palagozoic sections south west of Hobart.
Jil has been reported from several "seepages" over the past
century and one of these has now been re-confirmed (Johnson’s
Well areaa, North Brumy). The o0il geochemistry implies a
carbonate source. This evidence, coupled with an apparent
absence of possible Fermian souwrce rocks, indicates an Upper
Cambrian or Ordovician source rock — most probably Gordon Group
since both conaodont colouwr and victrinite reflectance indicates
that this wnit is locally within the oil window.

The demonstration of il seepages and probable source rocks has
provided the impetus for exploration. 8Since these rocks, and
many - potential reservoir rocks, are only exposed peripherally to
the study area - along the south coast or west of the Picton
River - the exploration must proceed blind. Only at Glenorchy
and Wondbridge is the nature of the pre-Permian sequence known
{Cambrian and Precambrian respectively). This evidence,é at least
demonstrates that the sought materials may persist up to 70 km
east of the last known exposures,

- The variable thickness of Farmeener Super Group (Permo-Triassic)

has probably ensured ultimate entrapment of any hydrocarbons

.generated but, in association with the complex stockwork of

Jurassic dolerite intrusions, has made evaluation diffigult,

The area is rot well suited, for these, terrain and
environmental reasons, to regional seismic reflection coverage
and it would be unwise and potentially very wasteful to attempt
such surveys — even on a limited scale ~ without some indication

of structural anisptiropy. The waterways do provide an imperfect
but more satisfactory means of obtaining some regional seismic
coverage at reasonable cost free of the onshore problems. :

In such a sitwation gravity-magnetic method coupling is seen as
the most cost-effective introduction to the region and well able
to guide subsequent reflection surveys. It has been recognised
that comprehensive, iterated interpretation would be required
since large scale seismic coverage is unlikely in the medium
term at least. These data, and their interpretation, must be
able to support an exploration programme -in their own right
should reflection data prove poor or inadequate, or guide the
limited prospect coverages which will probably be feasible and
essential.

Conseguently, many objectives have been set; all intended to aid
regional understanding, infer " general location of targets or
define issues relevant to well prognoses.
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These include gross appraisal of dolerite intrusions, impact of

Permo-Triassic COver, definition of Palaecoroic basins and
miscellansous changes in  basement (pre-Fermian) composition.
Many of these factors are directly relevant to extended

interpretation and most generate interrelated problems for all
methods applicable.

The wvarious objectives have been examined using an array of
techniques including two dimensional guide sections, line
processing, derivative and continuation analysis. This treatment
is more comprehensive than that normally applied in present day
industry practice. There are various reasons for this. It is
common practice to rely heavily on more ewpensive seismic
methods and, indeed, to apply them before the cheaper advance
methods have suggested where seismic shouwld be placed or
oriented. This usually results in waste. In the current absence
of any seismic data, although recommended, and doubts concerning
acguisition results, costs o coverage in any event these
methods must carry an  exceptional load. Extended treatment is
thus both justified and essential.

This rteport details the preliminary stage of this interpretation
process and presents a substantial initial study of the
D*Entrecasteaux region of BE Tasmania. Various concepts related
to the constitution of pre—-Fermian structure have been =valuated
in gross terms. There remains much potential for the resolution
of moderate detail -~ dncluding fine definition of dolerite
structures. The inherent ambiguities can only be assessed and
the interpretation significantly upgraded by extended analysis
(phases 2~4) before or after the basic well programme or some
seigmic acquisition. Ne attempt has been made at this stage to
overinterpret the data. Consequently an  array of options is
discussed; not all have, or can be, resolved yet. The discussion

does, however, present the issues and cuwrrent evidence,

870008
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BEOLDGICAL OBJECTIVES

Although the present exploration by Conga 0il is targetted at
definition of Lower Falaepzoic rocks, especially Ordovician-
Silwian sequences, virtually no exposure of such rocks ocCours
within the survey area.

Ordovician and Cambrian rocks are edposed along the south coast
from Frion Bay to South Cape, Ordovician limestone is exposed
reear Lune Riwver and HMastings and small occowrrences of
Frecambrian basement have been mapped at Hastings and along the
Weld River. The principal exposures of Cambrian and Precambrian
rocks lie west of the Picton River and beyond the study area.
Desp boreholes at Glenorchy (Leaman, 1972 and Woodbridge
(Farmer and Clarke, 1985) have demonstrated that Cambrian and
Fracambriamn rocks extend well east of the last known exposuwres.
Much further east, at Cape Surville, Devonian granite of east
coast affinity is sxposed. Somewhere betweesn Glenorchy and Cape
Surville there is a major discontinuity in the continental crust
af Tasmenia known as the Tamar Lineament. The location of this
featwe i1s relevant to exploration since the established source
and prabable reservoir rocks will not occur east of it.

The region is of high relief and the terrain is dominated by
Jurassic dolerite. The dolerite has intruded all members of the
Farmeengr Super Broup - basal Permian tillite (Trureo Tillite) at
Woodbridge and Cygnet to Upper Triassic coal measures at Kaoota
and Catamaran. Dolerite sheets range in thickness from 200 m
tinferred at Cygnet? to about 400 m on Mt Wellington. Sheets
drilled at Blenorchy and Woodbridge were about 200 m thick.
Dolerite Ffoarms and related structuwres within the northeastern
part of the area have been the subject of previous study
{Leaman, 1973).

Relatively few well exposed o continuous sections of | the

Parmsener  Super Grovwp are  known. Fermian sections, excluding

basal tillites or conglomerates, trange in thickness from about
250 m on Mt Picton to about 450 m at Eygnet, 500 m at Maydena
and 600 m at Hobart. The basal tillite may be absent or have a
thickness in excess of 400 m as at Woodbridge and Cygnet. The
only uwunambiguous continuous Triagssic sections (Upper FParmeener
Buper Group) are to be found on the north side of the Wellington
Range near Collins Cap and these exceesd 450 m in thickness. ALl
other sections are either faulted, limited or prematurely
terminated by dolerite. '

Lretaceous igneous activity which has introduced dyvke swarms and
thin sheets of syenite is apparently restricted to the Cygnet -
kettering — Woodbridge region. Thase may locally constitute up
to 200 m opf the zection ~ as at Woodbridge (Farmer and Clarke,
1985y .

Tertiary activity has been restricted largely to the region east
and northeast of Margate. Most Tertiary disruption has been
concentrated along the Derwent River~8tocrm Bay axis or Coal
Fiver~Fittwater-Frederick Henry Bay. The latter seems the more
gignificant but extant data are limited. The wostern 1imit of
this activity is concentrated in the fault syestem extending west
of  HMobart  toward North West Bay. With few exceptions, Tertiary
basalts nle sadiments are not to be found west of this
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limit., Tertiary sedimentation is, however, indicated in local
depressions - apparently erosiomnal ~ at Clouwdy Bay, Middleton
and the isthmus of Bruny Island.

Fost Carboniferous rocks may combine to vield a cover on the
prospective materials pever less than 4600 to 700 m and perhaps
as  much  as 2000 m in the region east of Southport, Geeveston or
Judbury and 300 to 1200 m between the Hartz Mountains and the.
Huon River. The precise thickness is a functiom of gecgraphic
position, elevation, stratigraphic horizon exposed and amount of
dolerite and tillite. None of these can be reliably predicted by
any unassisted geological method based on swface observations.
Geaphysical prediction and amsistanoe is essential. A11
astimates exclude the contribution from Tertiary sediments since
these can be evaluated separately by gravity methods and are not
a genaral problem.

The relationships 1likely in the post Carboniferous section are
suggested in Figure 3 while the relationships between the rocks
below the unconformity & well as  that between pre and post
Fermian uwnits is suggested in Figure 4. Figure 4 presents a
section Ffrom northern Tasmania but doss indicate the inferred

situation in this region. The D'Entrecasteaux region, as
suggested by Figure 2 however, offers much less exposure of the
critical formations. Al these considerations combine to make

investigation of the pre-unconfarmity rocks challenging and
difficult — by any method.

The objectives set for interpretation include:-

al confirmation of presence and scale of pre-Permian basins,

b} location of basimn margins, major troughs and basement shelves
£) location of major igneous piles or intrusives which must be
avogided in wells, which could have destroyed source units,

or which may have locally generated hvdirocarbons. '

" d) separation of Cambrian sequences from Ordovician~8ilurian

BEQUENCEES,

e) estimation of the position and any disruption of the hase
Fermian unconformity,

) evaluation of the control, scale and form of Cretaceous
igneous activity since this may have influenced generation,

g) definition of dolerite intrusions patterns, forms and feeders
in order to snhance resolution of pre-Fermian units and
improve reliability of well prognoses where shallow :
encounters with dolerite may pose awkward or costly problems,

h) definition of gross structural patterns and blocking, fold
systems and structural rejuvenations,

i) guidance for design of economic seismic line layout,

it provision of some target and prospect definition in the
absence, for whatever reasons, of seismic data. This may be
a later phase of interpretation.

The level of difficulty or resolution invalved in attainment of
these objectives can not be easily predicted in advance.
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The gprimary issue in this study of the region may be summarized
By a single guestion. How to locate prospective lithology and
structwe beneath a structurally complex overburden where the
concealed targets are patchily distributed? This problem can be
best wunderstood by considering the exposed geology of central W
and 8W Tasmania comprising major Cambrian troughs, onlapped
Cambei an to Silwurian trocks ot various Frecambrian suites,
infolded inliers of all units and then burving it under a
minimum of 1 km of sub horizontal units carrying a stockworlk of
igneous intrusions with the latter occupying about one half of
the land suwrface. Having done this, ask, how can the Gordon
Group be located? This Group occcuplies abeout 10U of the area
overall and even the Cambrian sequences account for little more
than 30%. This means that in any random drilling programme the
chances of striking the principal hydrocarbon target, as a
lithology only, would be 104 at most presuming that similar
frequency distributions apply in SE Tasmania.

The aim of this basic interpretation was thus to define gross
structwe, styles, and suggest the likely limits of lithologies
and possible petroleum plays and to confirm and greatly extend
the preliminary work based on pre 1987 data (see l.eaman., 1987).
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GEOPHYSICAL DATAH

The interpretation is based on an interlocked gravity and
magnetic analysis. The magnetic data was acauired specially for
this programme and supersedes several older fragmented surveys
with very differsnt specifications which did not, in any event,
cover  the @ntire area. Actual observations from these surveys
existed only for a small survey in the Southport area.

A substantial gravity data base was in existence prior to
Conga’®s interest in the area and this was maintained by the
Department of Mines. Coverage was, however, uneven and ne
surveys had been added to the data base in this region since
1972, Deficiencies in coverage, in the region between the Huon
and Esperance and Picton Rivers esgpecially, have now been
greatly reduced by Conga’™s survey augment to the data base.

Data in edistence priaor to the commencement gf this progeramme
was examined and appraised in garly 1987. Although limitations
watre substantial it was clear that gravity and magnetic data did
have the potential to provide a structural skeleton and, in
favourahble circumstances, to provide moderate prospect
definition., Bee Leaman (1987).

MAGNETIC DATA:

feromagnetic data was acquired by Austirex during March 1987 and
final presentations were supplied in June. The zurvey was flown
at 1000 m above sea level with limited drape +lying (150 m
clearance) ACrOss the few peaks above this level {(Hartz
Mountains and Mt Wellington). More than 25% of the survey is at
the specified height. East-west lines were Fflown at 2.3 km
spacing with north-south tie lines at 10 km sgparation. A
Laesium vapow magnetometer with resolution of 0.01 nT was used
at 20 m sample spacing. The survey was corrected for diurnal and

other variations, IGRF and ig presented in residual (Figure 5}
arnd  profile (Figure &) forms. Flight lines are direcgtly related
to the grid svstemg ia.e., lines are at almost exact grid

northings based on the main grid divisions such as 3240 000 mM.

Mo special processing was undertaken since it was intended that
all dinterpretation be referred to the flight height of 1000 m.
This provides for inclusion of all topographic and source in
terrain effects (especially dolerite). To assist the first phase
of interpretation Werner deconvolution was wndertaken on all
profiles using an iterated seven point opegrator.

The ultimate precision af the presentation is of the order of 1
aT. All details of specifications are provided in Appendix 1.
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GRAVITY DATA:

The TASHRAY data base has been augmented by B30 stations. Most
are lacated west of the Huon River. The state tie network has
been extended and all stations are referred to state datum. The
fully corrected data has been compiled, integrated with extant
data and the resulting Bouguer anomaly compilation is presented
in Figure 7. A Bouguer density of 2.67 t/cu m was employed.

Details oaf the swwvey and its precision are provided in Appendix
2. Fesults have been tabulated in Appendix 3.

Some reliability problems have been established with regard to
the marine data available in Storm Bay. This is a potentially

serious problem and some thought must be given to resolution of

the problems (BMR Canberra data base) or the coverage replaced.

Special notet

Raw data and reductions Ffeom Conga’™s swveys bhave not been
included in the copy of this report provided to the Tasmanian
Department of Mines. As explained in the Annual Report for 1987
(dated August 1787) this reflects problems at & very early stage
in exploration which resulted in this work being undertaken
prior to granting of licences and not therefore charged to
expenditure commitments. At the time of preparation af this
repart’ the partners operating Conga Dil had not approved release
of this data.

Figures G, & and 7 summarise the observations and compilations
made and are sufficient to appraise and understand the
interpretation which follows.
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densities are listed in units of t/cu m or gm/ce
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INTERFRETAT ION

QUALTTATIVE COMMENTS

The potential fields {gravity and magnetic) plotted in Figures S
and 7 are not capable of simple interpretation. This comment
reflects the natuwre of the geglogy. known and unknown, and in
particular the contributions due to Jurassic dolerite. However
a number of major glements can be recognised which, although of
ambiguous origin pending extended test calculation (phase 2 and
3 analyses), rcan be uwused to limit some of the quantitative
options. Some of these elements are very revealing about the
geological history of the area.

The features selected for discussion have been labelled in

Figures 8 and ?. Each has subsequently been reviewed
quantitatively (see Ffrom page 19). These introductory comments
ralate any direct relationships between features ar hknown

surface geology.

The GRAVITY field (refer Figure 7, 2 labelled) i1s substantially
tiltered and smoothed by the general 1 to 2 km station spacing.
In order to keep this effect as consistent as possible the
Catamaran data (code 80500 set was subsampled (also Appendix

2). Many near surface sources are, therefore, not represented
in the Bouguer anomalies — including some dolerite responses,
and effects opf Triassic and Tertiary accumulations. Only

significant bodies of material are identified or reflected in
distortions of the field.

Anamalies dus to localised structures Ffilled with Tertiary
sediments are readily recognised in the Hobart—-S8South Arm region
tanomalies A to F), at the isthmus (B) and Cloudy Bay (H).

Mo features can be directly ascribed either to Permian or
Triassic sedimentary rocks or Cretacecus syenites on the basis
of inspection (but see discussion of model sections).

The coverage of regions where Lower Falaeozoic or Precambrian
rocks are exposed is not detailed enough to permit many reliable
chservations. The gravity field however is relatively positive
South West of Mt La Ferouse where Cambrian rocks ocutcrop (J).
Frecambrian rocks generate strong negative gradients west of the
Fictan and New Rivers. These gradients persist to Mb. Weld and
extend wvia Mbt. Lloyd toward Mb. Wellington (K, L, M). The
entire Huon and Channel region is thus seen to be a relatively
positive embayment in the field with a much denser pre Permian
geology than that exposed west of the Picton River. 8Sections of
this denser sequence may extend toward Lake Fedder anmd Maydena
(N, 0O} and these may be contrasted with the lighter Weld section
(LY. I¥ these correlations are systematically wvalid then
Cambrian {(or Late Upper Precambrian) sections are juxtaposed
with bleocks of older siliceous Precambrian. This pattern has -
indeed Deen mapped further to the North West (see Turner et al,
17983y .

The astrongest gradients, of clearly regional scale and certainly
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unrelated to post Permian rocks, extend from Catamaran (P},
Hastings (@), Experance River (R} to the Huon and Weld Rivers
(S, LY.

This gradient lies east of all known exposures of Precambrian
and Lower Falaesczoic rocks. In some cases, as at Hastings (B)
the effect lies very close to outerop of Ordovician rocks. At F
and B these rocks, and any other Lower Palaeoczoic section, is
downfaulted to the sast, Significant throws are implied.

The gradient from J, Py, R, L and M can be interpreted as due to
a primary structural  sutuare  junction  between very different
lithologies on the margin of a significant Falasozoic basin with

a substantial content of Cambrian rocks. These possess
densities in e<cess of 2.75 t7 cum and always contrast with
sliliceous Tyennamn Frecambrian (2,63 -~ 2Z2.70 t/ cu m). Late

Frecambrian rocks may generate & similar effect.

Within the positive "embayment” detined above there are many
second order features which clearly reflect substantial
variations in basement composition or relief. These imply that
any Falaepzoic basin is wvariable in stvle, content, width and
thickness. It dw certainly folded and disrupted with lighter
basement locally drawn up ({(b) in Figuwe F).

Within the Dover region the field is strongly positive and is
contrasted with the Glendevie (b) and Leprena (c) regions. In

wach of these the Tyennan basement extends further sast — or the
basement, with o without a Cambrian Section includes a thick
Ordavician — Devonian cover. The boundaries and gradient

tarminations to blocks {a) to () are consistent with modern
drainage (e.g. Huon, Esperance Rivers) but are clearly more
fundamental than the modern topography and quite independent of
any Post Permian features - all of which are exposed. This
point it developed further on page 14,

The region west of Huonville (dl to d7) is much more complex.
Although gross regional (mantle source ) gradients confuse the

anamaly pattern the gravity field is generally undulating and

the effect is not repeated elsewhere in  the area surveved.

Basement (pre Permian) relationships are compound but beyond

sensible comment by inspection. Similar comments apply to most

wther featuwres east of the Huomn and Mountain Rivers.

These issues may only be resolved by modelling and some well
control.

Dhvious dolerite-sourced anomalies are not easily recognised in

this region or data set. The material is ubiguitous and
consequently only abnormal vertical extension iz represented in
the filtered gravity compilation. Most anomalies due +to

dolerite are less than 2 to 4 mBal in relief and can only be
separated by detailed analvysis. Some abnormal features (1 to B)
are suggested but quantitative study or comparison with magnetic
tdata is needed to confirm all effects. Some conclusions are
affered in following sections of this report. Note that no
ohviocus dolerite effects are evident in the gravity field west
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of the HMHuon River although review of surface structwes implies
fesdors at Southport, Dover and Lonnavale,

The MAGNETIC field bears little apparent direct relationship to
the GRAVITY field. Although flown at 1000m amd observed with
terrain clearances in excess of 700m for most of the survey area
the charagter displayed in Figure 3 is not as systematic as the
gravity response. The contow presentation suggests a noisy and
disturbed magnetic field but the profiles put this in
perspective. The field iz generally fairly quiet and only
rastricted belts are disturbed. As discussed on page 17 (filter
treatment) there are two anomaly responses — one with wavelength
af 10 to 30 ke and another less than 3 km. The latter dominates
the contowr presentation but the former is clearly observable in
profiles {(also Figure 18).

The exceptional feature in  the magnetic field is the Cygnet
anomaly (AA).. Refer to Figure B for labelled magnetic features.
There is nothing comparable in the gravity field at this site or
¢l sewhere although the E-W extension of the effect is mirrored
by anomalies I to 8 (Figure 9). AA is certainly related to
Cretaceous svenites and/or their effect on intruded dolerite.
Frevious work by Leaman and Nagwvi (1967}, Leaman (1977) has
shaown that many anomalous spikes occowr in this region and are
associated with magnetite concentrations at intrusions margins .
and junctions.

Most high fregquency effects can be considered to be related to
delerite  intrusions but the associations postulated are of three
categories.

— dolerite in high relief terrain

- faulted/dyke sheet edges at lowsr levels

— feeders or differentisted material.
It will be observed that while parts of the field responses do
have the 'basic igneous texture", often npoted in basalt or
dolerite—covered areas of Tasmania, when flown at low levels
{e.g. near M) there is no specific correspondence to exposed
dolerite and the magnetic field as observed for this survey does
not offer a direct means of mapping exposed dolerite or delerite
distribution. BSuch information is deducible only with extended
modelling.

There are many areas, some of which carry two dolerite sheets,
where the field is very subdued (e.g. near Geeveston, sast of
Margate). Eguivalent character can be seen arocund Mount La
Faerouse (7)) where the body of the response can be correlated
with Upper Cambriamn mafics suposed on the coast (J). What may

be termed the “"lLa Ferouse response" can be recognised across
Storm Bay and the Tasman Sea east of Bruny Island (e.g. 10,
113 . Thus  the presence of dolerite, by itself. does not

generate signifticant anomaly patterns within this data.

But  how much is the response enhanced by reduced terrain
clearance  with dolerite capping the terrain? Not much, on the
basis of La Ferouse where dolerite is within but not capping the
mountain. This response can be contrasted with the Hart:z
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Mountains (12) where wvery high frequency spikes of high
amplitude were observed. The drape clearance was 150m. Such
anomalies are easily recognised withim the survey {(see profiles
Figure &) - e@specially near the northern limit of swvey {(e2.g.

M.

Significantly largsr anomalies appear to be associated with
dolerite at lower altituwdes (e.g. 17, 14, 15, i6). This
suggests  that the actual Sform of intrusion and the particular
properties of the local dolerite are more relevant than sensor
clearance or terrain shape although the latter factors do
contribute to the response. Several eguivalent anomalies have
been observed for which terrain or clearance is irrelevant {(e.g.
17, 18, 19 - all water covered sources). The correlation
betwesn known granophyres and feeder systems (e.g. 14) indicates
that most of the large, isolated features are of similar origin
antd  many are not exposed. FRecognition of this possibility has
led to examination of dolerite properties in the indicated areas
and detailed review of source requirements in modelling. In
every instance where dolerite is exposed in  the anomalous
regicns  pockets of highly differentiated, granophyric and high
contrast dolerite were obhserved. Theze results will be reported
elesswhere.

e.g. Anomalies: 13 North HMartes
14 Nierrmna, Red Hill axis
13 Grove
16 Mt. Mangana
17 not exposed (Southern channel)
18 possibly Betsey Island (in Fre-FPermian))
19 Howrah Point
20 Ridgeway
21 Dennes Foint
22 Bruny main road
23 Grey Mountain
24 Cremorne (mainly concealed)
25 not sxposed (Btorm Bay south)
26 Garden Island Creek
27 Mine Pin Point
28 7 Esperance River
29 2 Btrathbl ane

The work of Leaman (1972, 1975) was based almost wholly on
gravity data in the northern part of the region and some +ock
condition information identified or implied the presence of 14,
15, 19, 20%, 21. It is noteworthy that the gravity data wouwld
place 20 Ffuw-ther east toward Mt. Nelson but there is no
mistalking the differentiation and granophyre development at
Ridgeway. This offset may reflect actual intrusion gecmetry.

Clearly, only major vertical penetrations by dolerite or
magnetisation characteristics, generate significant responses in
the magnetic field. Terrain effects are evident but not-

genetr-ally important and other geometric contributions (faulted
edges, dyke limbs, Tertiary channel incision, ete.) produce
lesser effects such as  theose seen on l.a Perouse or in Storm
Bay. The survey speciftfications have gffectively filtered most
such small scale contributions and provided a view of basement
and gross dolerite sources. '
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Basement effects are represented by the long wavelength,
semni-regional effects (Figures &, 18 . These appesar to be
restricted to I regionsy near M - N in the north-west of the

area, a narrow belt betweern Cygnet and Morthern Hobart, and from
the Huon River at §(12-13) to Catamaran and east to South Bruny
with some offset towards the Channel near 17.

The Hobart-Cygnet and South Bruny portions of these regions is

not well established on inspection alone due to the array of
large dolerite sowces in each of them {(see modelling). It is
pertaps sigrnificant, however, that Cambrian rocks directly

underlie the baze Fermian at Glenorchy.

The region from M - N toward Maydena accords with the poorly
defined gravimetric indicators and geclogical mapping bevand the
area covered and also suggests a Cambrian origin for the effegct.

The axis extending, with offset east at Lune River, from P to @
(via 17) te R and 8 (12-13) is wholly consistent with the
gravity data and the gravity a&nd magnetic gradients defining the
western side of the zone corresponds along the entire length.
Although much dolerite ogccurg along this trend it cannot produce
pither effect and its distribution is not consistent with either
gradient although local superimpositions of effects do occur.

It is clear that both Fields are responding to a deep narrow
trough o rift Fil]l containing materials which are significantly
more magnetic and denser  tham  Tyennan basement. In terms of

Tasmanian Palagozoic or Frecambrian rocks anly Cambrian suites
fulf$ill these reguirements. Al though such trough Fills appear
to ocoupy narrow belts (seen magnetically) the gravity field
increases consiz=tently to both E and g, This suggests,
depending on Moho/mantle contributions (see Models), a denser
but still virtually non magnetic basement or Falaeozoic sequence
east of the magnetic troughs. |

As noted in the introduction to these comments such issues
cannat be rvesolved by gualitative inspection. The many issues
raised by inspection of the data sets have been reviewed in the
phase 1 modelling process.
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TREND FATTERNS

Available geclogical. geomowrphic, gravity and magnetic data have
been reviewed for cuggestions of coherent or reqular patterns
and the inferences from each data type compared. This has
piraoved an interesting and useful although somewhat subjective
axerclisa.

The geclogical and geamorphalogical inferences are summarised in
Figure 10, Stream and coastal lineaments are generally
unambiguous and the Figure may only lack completeness. In
ganer-al only features longer than 5 km are shown. Beological
features include mapped faults, dykes, intrusion - filled
faults, fault groups, feeder alignments (where hknown) and
apparent elongations of igneous units. The latter may reflect
bouth  modern topographic control as well as original structure
control., Daetailed mapping is available only for the region sast
of the Huon River and inferences west of this are derived from
some  thesis mapping and regional compilation at  1:250 000
srale. The arc of Ffault systems downthrowing to the east
betwesn EBEesperance FPeak, Lurne River and the south coast appears
to be & reasonable representation.

MNME  and  NRNW-NW  trending features appear predominant but, as
noted By Williams 19469 and Leaman 19735, near east—west trend
segments are of long standing {pre Jurassic) and ubiquitous when
joint systems or regions are known in detail yet this system
never appears dominant. At Sandy Bay and near Kingston this
system appears te have exercised pivotal control on  the
prientation of the Tertisary basins. Typical dips within each
major fault or inbtrusion roof block are also shown. While these
may be influencad by dilational rotation during the Jurassic
Antrusive episode values obviously related to fault drags have
been excluded. The prevailing dip direction is W or SW but some
narrow zones qonsistently show esasterly dips irrespective of
dolerite influences.

Inferences bhased on the magnetic survey are shown in Figure 11.
These must be considered of more limited value due to the coarse
line spacing. Baveral of the inferred E-W features may reflect
line density although the 1t : 4 ratio of tie lines should have
resclved any herring-bone effects or similar problems. Other
trends may be relatively subjective and the precision of trend
orientation may be limited by line considerations where trend
segments are less than 13 km long.

The shaded areas in Figure 11 correspond to regional rises in
the magnetic field,

Similar problems afflict deductions from the gravity survey due
to some gaps in survey, umnreliable coverage in Storsm Bay and
very limited control west of the Hartz Mountains and fdamsons
Feal. Some features, however, are major and as urnambiguous as
the topagraphic-genlogic deductions (Figure 12). In this
respect the gravity patterns, if only from about 704 of the
area, are mare significant than those of the magnetics.  Some of
the minor segments (L5 km) must be regarded with caution. It
will be noted that several E-W (or nearly sg) features are



D
fo™,

870021

deducible and there is no possibility of line bias in this data
set .

The three sets of trend inferences have been superimposed in
Figuire 3. This presentation reveals the extraordinary
correlation between meodern topography and the gravity field.
There are, additionally, many instances of carrelation between
all data sets, including the less obvious {geologically and
topographically) E-W features. Some of the more significant
features have been labelled.

AA marks a clear hinge line between dip systems in exposed
genlogy and many other features are either aligned along it or
terminated by it (including dolerite intrusions). It extends as
far north ag Grass Tree Hill and the narrow Jurassic grabens at
Risdon are related to it. While B-R is & less definite break it
toes exhibit similar properties.

L~ reflects the gradients noted in gualitative comment. The
region east of DD appears to form a discrete block whereas the
genlogy west of BE-B-A-D north is much more fragmental.

In view of the correlation between gravity field, modern
drainage and many Jurassic structuwres it is evident that the
gravity field reflects primary basement features which have
exercised and probably still do exercise, control over basin and

structwre development. It is clear that the non Jurassic or
Tertiary orientations exhibited by much of the drainage pattern
{esperially the Huon River) is a direct reflection of

e juvenated basement blocks and interfaces.
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AUANTITATIVE INTERFPRETATION
Methods
A range of issues has been raised as both objectives
fintroduction) and implications from inspection of the data sets
{(previouws sectionl}, "These imply an array of source depths and
sizeas.

It is not possible in a first interpretation of a region lacking
in control information to define or resolve all issues. The
treatment applied represents a substantial explaoration and
evaluation of the available data with provision of review of
frasible options short of over-interpretation. Acguisition of
seismic data, however spotty, and well contreol will allow

separation of some options and considerable sharpening of
detail. This is not justified at this stage on a whole area
basis.,

Consequently evaluation has been limited to techniques which can
crystallize options or alternatives, suggest structural style -
- wasrale - location - lithology and provide the basic framework
for rapid detailed upgrades.

Within the constraints of survey coverage and density regional

derivative and filter techniques have been attempted and
reviawed. The main body of this interpretation is composed of a
20 guide analysis, Al though such an approach is bedevilled by

geametric problems it is  an essentixl precursor to any 3D or
locally detailed study while at the same time enabling a basic
assessment of the entire swyvey area within reasonable time.
Such an assessment permits identification of critical areas,
problems and altermnatives Ffor 3D study. The aim of this guide
study was generation of sufficient material to frame initial 3D
mocdels at any scale {(whole region or areas up to 100 sg kmi.
Buch a framework is essential for a phase 2 interpretation or
detailed study of any part of the region.

In these respects this interpretation is conventional and uses

basic, standard proceduwres - albeit more extensively than is
usuwal -~ to develop a reglional understanding. Any extension of
this arnalysis in the directions indicated above and as
recommended (bhelaw) Fequires specialised interpretation

technology, a greater caommitment in terms of geolaogical input
and an empathy for the structuwral implications of the region.

Extaernded study based on the work reported here will be described
separatel v,
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REGIONAL DERIVATIVE ANALYSIS

A basic first and second derivative treatment was applied to the
TASERAV data base prior to the augment of the present survey
{Leaman 1987). The nmew compilation, due to a sampling density
approaching the previous interpolations, is such as to refine
detail on crustal scale without recourse to derivatives. The
procedure was attempted but  there was no gain on a regional
sCcale.

The magnetic data, however, do benefit from some filtering
treatment. fs noted on page 11 there are two discrete
frequencies within the anomal ies.

The initial ‘treatment applied a 7 point Wemer operator to all
profiles using the method of Ku and Sharp (1983).

Several examples of the results are presented in Figuwes 14 to
1é4. A condensed summary of the more defimitive results is
attempted in Figwe 17. Relatively few sources deeper than 1 km
below sea level were recognised. Most sowces lie between the
land swface and about S00 m below sea level (esp Figure 13) and
represent  exposed dolerites or sheet ronfs and junctions. These
sources are wubiquitous east of the Picton River and suggest that
dolerite intrusions are contiguous across the bulk of the
reglon. Some dip inferences are confusing but this can be
interpreted in terms of intersecting bodies in those areas where
these are known. Very few magnetic units can be inferred below
this depth and these are generally restricted to the shaded
aresas of Figwe 11 and near Cygnet. In no case are these deep
sources clearly defined: broad deep and slightly magnetised
masses can be implied. This shows that s=simple line filter
procedures based om  any set of simple body assumptions cannot
reveal much uwseful data about the section beneath the Permian
cover. Other methods must be used with their consmensurate
increase in effort.

Examples of deeper, major sources do occcur but their definition
is wvery limited (Figuwres 14, 146). In Figure 14 the deep effects
at &7 km relate to a deep feeder/sheet system off Betsey Island.
MNote that most dips are shallow and the effective contrast is
high. The source characteristics are consistent with
differentiated layering products and these are only generated
near feeder sheet junctions. This occurs at a depth of about 3
km  and there are also shallower related effects at about 1.3 km.
The deep effects are localised. All depths below aircraft.

In Figure 146 the deep souwrces are both localised and dispersed
{see 9 km window) and these effects are generally within those
regions with elevated long wavelength increases in intensity of
the Field. This source pattern 1is compatible with Cambrian
trough sections (below). The W edge of the trough in this region
is at 33 km but there is little resolution of detail.
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The Werner treatment is thus of little value to the analysis of
pre-Permian sowces other than to demonstrate that much af the
pre—Fermlian suoccession is  non magnetic - certainly east of the
D*Entrecasteaur  Channel and west of the Picton River. The
Werner treatment does, however, provide direct guidance for any
detailed review where assessment or specification of deolerite

forms is required. Such review is largely beyond the scope of
the present treatment but is required for any second order
{(phase 2 or I} interpretation. Much data relating to the

dolerite is therefore available and underutilised at this stage.
Marny key junctions, disruption points or changes in sheet dip
are evident. This information, of itseld, 15 not enough to
detine sntire dolerite shapes. It dosgs provide parametric
restrictions on  interpretation irn  the =same way a=z surface
mapping or suwface distribution.

0 secondary treatment is represented by Figuwe 18.  Each profile
was Ffiltered separately and saome base level problems have been
introduced which reflect the effect of terrain, source-sensor
rangeg and the JFfilter Ffunction due to imperfect extraction of
overlapping wavelengths. 1t does, however, define those broad
argas in  which the pre-Fermian rocks are grossly magnetic. The
boundaries to these regions are poorly defined but the principal
belts lie east of Catamaran, south and west of the Huon River,
north  and west of Huonville and perbaps from Glenorchy to Neika.
Cambrian rocks can be considered to account for those responses
]y the basis of guperience elsewhere in  Tasmania, the
correlation of anomalies and exposed geology W of Mit. La
Ferouse and the location of pronounced gravity gradients.

Both Werner and filter procedures indicate that the bulk of the
pre-Fermian succession is non magnetic.

Freliminary wark f{Leaman 1987) using less detinitive gravity -
data and fragmental poor guality magnetic data implied that
magnetic Cambrian rocks may have been general. That this is not
the case has profound implications Ffor an uwncontrolled
gravity-magnetic interpretation of blind structures where these
contain non magnetic wunits and indistinctive density contrasts.

Thus wedges or units of Ordovician-S8ilurian rocks cannot be

general ly identified by deviations in gravity-magnetic
assesanents ot the interval between the deepest dolerite
(presumed to intrude basal Peromian rocks)  and the top of
magnetic basement. This problemn was carried into the modelling

ztudy and evaluated.
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THWO DIMENSIONAL GUIDE TREATMENT
Introduction

The ZED profile modelling analysis has been termed a guide
treatment for two reasons. Firstly, it uses only & small
prapartion of the available data as sampled by 17 sections (more
than 40 were possible using actual magnetic traverses alonel) and
secondly, not all details on any given profile have been worked
out. The sections selected have fow orientations and are shown
in Figure 19. Fach was selected to provide a reasonable
samplinmg of the major features of both gravity and magnetic
fields and nearly half can be anchored on established
pre-Fermian geology. This is important for control purposes.
The Ffrequency of profile intersections was designed to be
greatest in the Cygret-Bruny Island region which contains most
of the reported, and vyet to be confirmed, seepages. It was
accepted that this area was of most interest but the spread of
sections is. such that few parts of the D’Entrecasteaur Region
have escaped treatment in gross aspect.

' There is clearly potential for Fine detailing this treatment
using infill sections but 1 believe a better path is toc use the

I present solutions to generate a first order 3D model, test it on
a specific area basis and then refine that 3D model within the
specific areal(s) of interest. This interpretive path requires
more input geclogically and is more demanding computationally

I ancd interpretively but it is, using my refinements of modelling
theosry, free of geometric deficiencies (such as afflict 2D or
2.9D  guides) and highly resolving. For such purposes and, in

I the present case, to avoid over-interpretation of the present
wncoantrolled data base the 17 sections provide most of the
solutions required at this stage or exploration.

A1 2D and ID interpetation has been evaluated using some simple
hut  demanding criteria. Any failwe gf a model solution to meet
these conditions shows that 1t is a Sfeasible but net valid
salution in the present context. This is impaortant. It is
posgible to generate a multiplicity of solutions Ffor any
potential field fgravity/magnetic) profile and it is critical
that unreal solutions be rejected. These need not appear to be
geclogically invalid. : ‘

l. The differential between the calculated and observed field
must be consistent across the entire region irrespective of
the orientation o placement of the model section within
it. This is a most demanding test since it ensures
consistency of overall model and solution patterns
irrespective of the different weightings that various
sources  contribute in their interaction with sections at
differing orientations. :

The differential may be permitted to allow regional trends
but in the case of this interpretation these were not
allowed,
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A residual maagnetic field (Figure 5 was used but the
Bauguer anomal ies examined were in observed form. No
residual  separation was attempted. This course was taken to
avaid risk of +ilter errors; insertion of undefined errors
or loss of precision due to the overlap of sowrce depth-
scale functions but has meant modelling into the solution a
consistent manttle interface pattern (i.2., whole crust
modelling).

The importance of the differential test to model wuniformity,
reduction of ambiguity and inference of realistic density or
magnetisation contrasts is demonstrated in several of the
following examples.

2. The solution must be geoclogically feasible and regionally
helievable.

3. There must be no discontinuities in the concept which do not
accord  with #2  or which simply generate a local force fit.
Tihe uwse of differing section orientations and #1 virtually
removes such results.

It will Dbe apparent that large numbers of interacting sowrces
gaenerate complex resultant effects which, in practice, dominate
thae differentials. My ZD modelling techniques use the property
of anomaly tail accumulation to optimise solution resolution.
2D methods cannot adequately cope with such effects generally
and those deficiencies are described as they arise (below).

INTERFRETATION GUTLINE

The object of each discussion, on a line basis, is to derive the
frameworlk of an interpretation. In doing this I have provided a
mix af finitshed and intermediate or alternate solutions in the
Figures. When coupled with the discussion these illustrate the
issues and problems inherent in these data sets. At least one
gravity and magnetic profile is shown for each section. In most
casss  one of  these offers an advanced or complete solution:
{i.e., one on which *the summation was based) while the other
stresses some critical or twning point in the modelling process
for this phase. The sections, irrespective of their use in
discussian, provide coarsely sampled observed profiles for the
reterence of the reader. The Figures area thus intended to serve
several functions.

For gravity models an observed-calculated shift differential of
approximately  18m Gal was reguired and 100nT  for magnetic
models. The latter Figuwe is curiowus since it should have
approached zero. It appears, bhowever, that the survey was begun
in &a period when the diwnals wsre extreme and the extreme value
has been retained as the base reference for the compilation by
the contractor. These shifts were universally regquired to
interlock sections, the results of the two methods, and satisfy
any line end genlogical control by pre-Fermian rocks. '
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LINE 1

A polished magnetics solution for this profile is shown in
Figwe 20. The gravity model (Figure 21) is an intermediate
stage selected to illustrate some of the modelling issues.

Eact gravity model includes a mantle shape. This extends up to
100 km  beyond the limits of the specific section, in many cases
hoth ways, and accounts for only part of the form of each

profile (perbaps 20 to 25%). The mantle component induces a
compound gradient which is not simply removed. Each model
includes a Ffragment of a&a consistent mantle-crust interface
mocte] . For calculation puposes and to fit approximate seismic
control on & statewide basis a maximum crustal thickness of 27
km  has been used. There is & possible +/— 1 km band on this
estimate but this does not induce any significant error since
the effective relief remains constant. No such issues arise

with the magnetic protile.

The magretic prefile is compound and generated by three source

types; deep magrnetic section, dolerite sheets and dolerite
feeders. An excellent example of the eftect of deep section is
provided in Figuwe 29 {per line 43. Similar effects are

fundamental to the overall form of the profile on this line.
The profile is essentially sinusoidal but  the anomaly group

betweern 230 and 50 km reflects an array of sources. Dolerite
feeders near Dover account for  the abrupt spikes bult  an
gxtension of the alkaline intrusions exposed near Cygnet is also
implied. The split form of implied Cambrian rocks is required
by the character of the anomalies and a simple trough structure

is nmot feasible on the present caleulation assumptions.

A similar but smaller extension of equivalent material extends
under South Bruny Island (35 to 80 km). This is poorly resalved
at this stage.

The gravity model supports most of the implications of the
magnetic model but its preliminary character is indicated by
absernce of some dolerite featuwres and the inadeguate shift
factor (14mGall. This was a satisfactory initial model but
correlation regionally, and with other profiles, shows that the
shift i too low. Since the basement is exposed to the west (0
to 2% km) and the eastern end of the profile is approximately
matched as well this means that the block of guestionable
Cambrian/Frecambrian is denser or thicker or both {probably
densert. The Cambrian trough 1is also deeper or denser. Most
importantly the Precambrian to the west of New River is denser
rather than lighter than 20467 t/cu m. This accords with
regional mapping and a wvalue of 2.70 - 2.72 t/cu m for the
exposed part is much more satisfactory. Values of 2.82, 2.77
are implied for the trowgh and shelf materials respectively.

~3

This wvariation could not be inferred without use of consistent:

shift factors.
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LINE 2

Freliminary  soplutions are shown in Figures 22 and 23. These
imperfect compilations illustrate the magnitude of three
dimensional effects and dubious gravity data in Storm Bay. The
general features have been accounted for in each case, in a
consistent way. Magnetically, the critical element is the steep
gradient at 25 km and the broad form of the profile to the east.
This can only be generated by & major deep source of low
contrast (ca.0.001, 0,002 cgs) with some guperimposed dolerite
effects. Extended calculation implies, however, a core of more
magnetic material of limited wvolume ~ perhaps ultramafics -
givern the structwral context in the Lake Fedder region to the

Nid.

Differences are shown in terms of dolerite solutions in the
Figures. The gravity model was intended to ftest gross
contribution and the magnetic model iz more accurate. Inclusion
of the additional intrusions would amend the gravity deviation
at 49 km but it does require, in both cases, additicnal deep,
dense section betwesen 40 and 30 km. Dolerites contribute little
ta the gravity profile at the scale displayed.

This "twin trough' effect is consistent with the reguirements of
Line 1.

While the general characteristics of the magnetic field have
been modelled and represented, perfect fitting is impossible.
The dolerite intrusions are complex and multiple sources not
well explained by 20 sections. Many features pr modifications of
features, result from geometric influences (or other bodies) off
section.

This section suggests a basic truncated shelf arrangement east
af  the Huon River in which Permian rocks overlie Precambrian
rocks  or  basement. The present work dogs not exclude the
presence of some Falasoroic cover.
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Two Final state models are included for this line (Figures 24,
23 ., The magnetic model incorporates the principal cross

section of the Cygnet anomalwy.

An  assesament of  the anamaly was completed prior to modelling.
Obgerved surface data at, o near, S220  000mN {the nominal
northing of line 3) were plotted in profile form (see profile 1,
Figure 28). The data were derived from Leaman and Nagvi (12467)
and lLeaman (1277 . The rather spiky raw profile was continued
to 1000m  for comparison with the observed aeromagnetic data.
The essential featuwres of the observed anomaly have been
reproduced  including asymmetry and approdimate amplitude. The
continvation process was two dimensianal and thus overstates the

efftect slightly but it may be concluded that the irregular
surface data, and several sources, integrate to yield the 1000m
obhserved profile. Mape of the original surface data sources

have been reproduced as Figures 26, 27. These show E-W extension
and patechy source configuwations wholly consistent with the
"Cygnet" anomaly which dominates Conga’s survey. It is evident
that the anomaly is made up from an array of surface souwces and
some deep souwces. The Werner plots confirm this conclusion and
indicate sources at up to 3 km depth. The continuations do
suggest that resolution is far from simple.

The character of the profile depends on some deep magnetic
material s {as on linme 4, Figure 29) although dominated by the

Cvgnet feature. The model suggests the distribution of deep
(Cambirian™) wnRits, @ massive intrusive related to the syenites
arnd skin effects on the overlying dolerite where free magnetite
may be observed - as at FRegatta Point, These magnetite skins

account  for most of the anomalies at Cygnet. 8Several thick
dolerites and ferders are implied east of Cygnet.

The modelling is wvery sensitive to the effects of the magnetic
skins and their thickrness. It was found that thin layers of high
contrast are implied over a substantial area. Thickness can
rarely exceed 10 m. The dolerite sheget fragment, above the
intrusive syenite pile - and exposed at Regatta Foint - is
crucial to generation of these responses. Mo attempt was made to
close fit the anomalies between 40 and 79 km due to contrast and
ZD effects. ‘

The gravity solution incorporates the magnetic implications and,
at the shift lavel required, shows that the magnetic sequence is
unlikely to be basal within a succession which is denser than

silicenus Tvennan basement. The gradient hinge at 30 km marks
the axis of the denser underlying magnetic materials. Mafic
rocks (2.83 t/cu mp k= 0,.001+) underlie the Permian tillites

{and possibly older Falaeozoic units if the wedge of density
2.67 is wvalid east of Cygnet) only in the west of the profile,:
Given that Woodbridge lies om this line and that Precambrian non

Tyennan basement has been drilled there it may be concluded that

such  material overlies wltimate Tvennan basement. The density
is certainly consistent. The model east of 87 km is not
necessarily viable. EBoth methods imply some material with

newtral properties under Dygnet unless the tillite is locally up
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LLINE 4

Lire 4 dis  presented in Figwes 29, 30, 3l. Figure 29
tllustrates the contribution of a simple magnetic trough section
~ preobably Cambrian. This basic structure accounts for the
peimary features of  the profile and places the dolerite
contributions in  contest (Figure 30). These are not esasily
resolved due  to complex  forms  and relationships but  their
eagence is  shown in the Figure. It is alsg clear from
comparison of Figuwwes 29 and 20 that dolerite anomalies are
generally of the order of D0 nT unless & feeder system or

extreme differentiate 1= involved and anomalies then range from
100 to SO0 nT.

The gravity model shown in Figure 31 was based on the magnetic
solution and was reguired to satisfy the shift criterion. This
demonstrates that Tyennamn basement extends irregularly east but
under the magnetic wedge and beneath a thick non magnetic slab.
Meither body is inftfinite.

The solutions are consistent with those of Line 3 and imply an
irregular basement surface overlain by a dense dolomitic~lutitic
seEries subseguently extended to generate a deep trough. It is
unlikely that the thickness of Late Precambrian dolomitic rocks
grceeds 3 km.

It may be noted here that it would be possible to suggest that

dens ricr magnetic material is Lambrian. This cannot he
determined but the Woodbridge diamond hole and the Hastings
BHPOSWres suggest otherwise, A& preliminary study of vent

pyroclastics now underway has recorded phyllitic fragments from
several sites east and south of Hobart. This generality would
indicate a non Cambrian distribution overall.

Alternatively it may be argued that a lavered distribution of
Tywnnan basement overthrust on Cambrian rocks which are normally
related to that basement could account for the pattern east of
oD km. While possible on single prafiles this solution does not
ofter a simple coherent view overall for intersecting lines.
Dccam®s razor  advises that this opltion be reserved for more
evidence but it is feasible it not wholly supported by pyroclast
data. Thrusting may be localised in  any event. Phase 2 or 3
modelling with 5D methods would be essential to resolution of
this issue.
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The magnetic profile (Figuwe 32) carries a significant non
dolerite component to the magnetic field. This is reflected in
the longwavelength feature superimposed near 2T km  and the
solution reflects the style of the probable sowrce. In this
section a contrast of 0.001 cgs has been used but the gravity
data imply less depth extent and conssquently a higher contrast.
Other sections have reguired values of 0.00215 to 0,002 cgs.

No  other solution style haz  besn found which will it the
smoaothed form of thise profile (dolerite excluded:.

The gravity soluation (Figure I35 is only partly consistent.
There i & marked change in gradient along the Section, at 30
km, and  this mirrors  the E edge of the magnetic feature. The
remainder of  the profils must illustrate the minimum thickness
of the non magnetic seguence on wltimate basement since the
shift Ffactor for the Figure is only 15 mGal. The sequence could
be as much as 1 km thicker.

Althowgh the shift Ffactor is imperfect in the diagram provided
it seems likely that the basement exposed at the W end of the
profile iz more dense than Tyennan bulk materials and may be of
the oarder of 2070 t/c¢tu m. This would be consistent with
indigated lithologic variants.

This profile illustrates clearliy the general gradient
characteristics recognised in many sections. There is an abrupt
gradient across the western edge of the dense trough fill and
this largely mirrore the density contrast between siliceous
basement {(always present although locally buried at depths not
much more than 3 km) and the fill. Depending wpon the width or
depth of trough and the amount of other high density materials
(e.g. Late Precambrian dolomites etg) a relatively uniform
gradient persists to the sast. Section 5 marks a contrast from
sections 1 to 4 (although 1 exhibits similar character which may
be dolerite-related) in that the gradisnt becomes zeroc or
negative from west to east on the epast side of the trough. This
implies that the effect of cover aon wltimate basement is less
significant and the negative contrast overcomes the regional
gradient. This can be generated in two ways ~ thickening of post
Cambrian Palasgozeoic rocks under the Fermian wnconformity, or
thinning of the entire section on siliceous Frecambrian. The
model illustrates the latter option although both views are
invelved in the summary contrast figures (Figures 61, &2
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The magnetic profile presents the effect of a single Cambrian
trough fill (Figure 34). This presentation has been used to
illustrate the features of the profile and te show that the

=

implications of lines 1 to 5 account for only part of this

profile. . The profile is compournd and clearly implies more
externsive pre-Fermian magnetic units. These would appear to
persist beyond the &rd of the profile. Water and

sediment-rovered dolerites cannot account for all the features
ohgervead (Compare effect on other lines). This view is at least
partly supported by the gravity data. The dense, magnetic block
is evident but the reguirement of density extension implies
either a non magnetic correlate or a8 dolomitic succession. The
latter is suggested by the density-thickness product displayed
in Figure 3I5. Thiws could, however, be the minimum thickness
required and a much thicker Cambrian seguence at average density
2.73 t/ocuw m o is possible. Such a section, however, could be anly
partly magnetic., An alternative soclution could include folded
synclinal wedges of magnetic material at &0, 80 or 23 km.

The model, with the minimum gravity shift required, also shows
that the basement rocks exposed to the NW are denser than a
simple Tyennan succession. The value of 2.4% for a 3 km slab is
clearly inadeguate and a covering slab would need to be some &6
km thick at +this density. This is feasible but unlikely here
suguesting a density of 2.70 - 2.72 is more probable (alszo line
8. :



LINE 7

Magnetic and gravity profiles are presented as Figures 34 and
a7 These are virtually complete, consistent and near the
limits justified for this phase of interpretation. Figure 34
presents an  optional solution for the magretic profile using a
shift of only SOnT and a bulk deep section contrast of 0.001
COSa These wvalues may be contrasted with area wide preferred
values of approximately 100nT and 0.0013 or 0.002 cgs. The use
of such wvalues and shifts deoes not negate the implications of
the model! which include a deep trough fill with low magnetic
contrast and a general absentce of comparable materials sast or
west of the trough. Such wvalues lead, however, to an
overastimate of the ftrough section. The magnetic forms west of
10km  and east of &0 km are virtually non anomalpus and certainly
not suggestive of sub-dolerite sources. There can be no magnetic
material in the eastern end of the section and the dolerite
sheets are clearly regular {where present). The profile samples
the Cygnet alkaline complex and this induces much of the main
central anomaly and results in some concealment of the trough
boundary anmd form.

The gravity profile is consistent but does, in common with
several other profiles, indicate a slightly shallower trough
section (perhaps by 204) than the magnetics. This is consistent
with +the distance -~ dip - volume — contrast integrations and
resolving power of the methods but may also imply a higher bulk
contrast for the trough fill. The alkaline complex is not
gravimetrically significant. Both models suwggest some form of
al=ly: rift eastern boundary to the trough. Thig is not
necessarily the case. The gravity model is based, in this
presentation, on the magnetic solution which is made ambiguous
by +the scale and position of the Cygnet anomaly. It is possible
to Ffit the gravity profile with a subvertical junction with
clearly different implication. The high frequency anomaly
effects on  the profile near &0 bkm reflect the locally thick
Triassic section which, when coupled with minor variations in
trough ar shelf depth extent, wholly accounts for the observed

profile. The mesd for denser capping Precambrian at the western
end of the profile (see also lines 3, &) is demonstrated and the

gradients ernable & realistic estimate of the density.
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LINE 8

Frofile solwutions are shown in Figures 38, 39. Neither are
exhaustive but both lie within the envelope desired for the data
ashifts.

The esffective magnetics profile is relatively short due to data
coverage limitations but its character is generated by dolerite
effects, There is little evidence for any deep sources. It
will be observed that the precise form of the anomalies has not
been matched but the pattern and inflexions have. These sources
are irregular and three dimensional and further detail is
urijustified and unreliable at this stage.

The gravity profile provides wouch contrast. The solution
presented here suggests a complex trough-basin form, possibly
folded, with materials of dens=ity 2.8% t/cu m. Elearly the
thickness would be increased by a reduction to 2.80 t/cu m. See
Line 9. The change in overall slope of the profile at
approximately S0 km is probably more significant. This feature
auggests & change in contrast, structure or structural style at
about 4%-50 km — near Margate - and this would correspond to the
primary NNE lineament in the region.

Thus the combined solutions suggest a dense, relatively non
magnetic sequence NW of Margate but a slightly less dense, also
non  magnetic, sequence 5SE of Margate. Correlations with other
sections (#.9. 14) suggest Cambrian material west of Hobart.

The wvalume implied is not great wuntil west of Grove. The
Cambrian rocks encountered in the diamond hole at Glenorchy have
been tested and found to possess very low susceptibilities. It
is possible that these rocks, with a density of 2.80 t/ cu m and
negligible magnetic contrast, could account for part of the
model section. The pyroclastic study will help verify this.

The slight negative misfits in  the gravity scolution can be
ascribed to Triaessic rocks which are of relatively small total
volume  amnd omitted from the model shown. The largest discrepancy
is in the region of the Wellington Range where up to 430 m of
Triassic rocks (2.4% t/cu m) could generate up to ~3 mBal. A
similar but smaller effect could be induced near North West Bay
(50 km). The large negative excoursion nsar the end of the
section is readily explained by Tertiary sediments in a narrow
basin or channel fill.
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LINE %

Frofiles are presented in Figures 40, 41. The magnetic profile
presented addresses only the issue of the extent of deep trough

material. The body of the profile is generated from this
source ., Compare with line 7 with respect of implied contrast,
averall depth and shift character. The sffects of dolerite

generate the spiky character of the field.

The profile samples the relatively negative zone in the Bouguer

anomalies {("b" in Figure %). The model shows that a simple
elevation in basement Can generate all the observed
characteristics. The alternative option of a thick wedge of
ovar—-lying non magnetic material 15 not as satisfactory or

easily matched. It cannot yet be excluded as a possibility. Both
methods couwld be satisfied by this treatment but the gradients
oheserved in  each suggest, on a 2D basizs, that the presented
pption should be preferred at this stage. Note, however, the
implications of Line 10.

The gravity profile is reversed but is essentially consistent.
The soluticon suggests a wniform density for the sub Parmian
rocks. This is wholly consistent with other lines amd shows
that the magnetic portion of the section is only a minor
component overall which may be slightly denser (note 60 - 20 km,
Figure 337. A more mafic segment to the sequence is probable.
The overall character of both data sets shows that the basement
and overlaid rocks  are folded and idirregular or possibly
overlapped. The trough sequence thickens southward and extends
onto the continental shelf south of Tasmania.

Denser younger FPrecambrian extends from the west, as was found
on lines 5, & and 7 and as might be implied from surface
mapping. Its thickness is of the order of 4 to 5§ km.
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LINE 10

Comprehensive solutions are presented in Figures 42, 43. Thaese
illustrate many oFf the features described in previous limes but
the analysis is more fully developed. There is an extensive
magretic basement section with a contrast of at least 0.0015

COSa Most of the dolerite features have been crudely accounted
for. The gravity profile presents the commonly ohserved central
depression. This may represent an alteration of density

contrasts within the FPalaeoroic ar Frecambrian rocks o an
increased thickness of Mid to Late Palagezoic rocks in the
central part of the section. This possibility is raised by the
magnetic solution which implies that the gravity anomaly is not

produced by raised basement. Other sections, however, support
the gravity contention although this 1is not yvet an absolute
conclusion. The isswe of the contribution of the Cygnet anomaly

to  the magreltic profile is more significant. It is more likely
that the profile betwsen 30 and S0 km is abnormal due to this
feature and that some excess material has been added. This may
prove to be a decisive issue and cannot be determined without 3D
analysis and assessment of all contributions. Should  the
magnetics conclusion prove valid then up to 3 km of Ordovician
and Siluvian rocks may be present.
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Sections are presented in Figures 44, 45, The magnetic profile
includes a broad sinuscidal form with superimposed spikes
whereas the gravity profile is simpler. This section: offers a
good illustration of the control provided by the shift factors
sirnce the gravity data could easily be satisfied by & local
source at 35 km - and the mantle effect. The total shift used in
the Figqure is 17 mBal - 2 possible understatement of 1 or 2 mBal
- provides a minimum estimate of the denser sections to nerth
and south of the abvigus "anomaly.

Dolerites and syenites are not espacially significant
gravimetrically on the scale of this section.

The gravity section could be read to include Precambrian dense
basement to 2T km, Cambrian to 50 km or thereabouts and further
Frecambrian basement to 100 km ~ all on siliceous, crystalline
basement - were it not for the magnetic data.

Magnetic data demonstrate that a magnetic sequence occurs from
25 km to well beyond 100 km -~ a result which can be contrasted
with line 12 which is much subtler and more ambiguous. The
sequence is however either draped over a basement block, folded
ar overlain by a sequence of post Cambrian rocks. This solution
is not shown but is viable between 50 and 80 km and such a
saquence could exceed 2 km in  thickness if present. 0Only
gs@ismic data could resolve this (along the Channel).

Bath gravity and magnetic protiles indicate a denser more
magrnetic and probably matic wnit near 90 to 100 km. A
substantial pod of syenite is also suggested since dolerite
,&lone cannot account for the responses at 40 km.

Figures 44 and 45 show that the featwes discussed on line 10
are reproduced  further east and there is lgss ambiguity in the
magnetics (Figure 44) asz a result of the Cygnet anomaly. While
the syenites do generate the largest anomaly their effect is
clearly superimposed on a thick, older sequence rather than in
an area where such units may be thin.

This section makes it clear that magnetic, older rocks probably
extend the length of section. !

~3
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LINE 12

The magnetic profile (Figure 46) is spiky with little evidence
of regional or deep effects — at least on line. There is a
broad suggestion of a regional dip in intensity at about 50 km
{near BGordon? but it is wnclear whether this is due to subtle
integrations on line or to sowces off line (the Cambrian rift
trough system west of Cygnet and the major lineament through
Randalls Bay).

Although the modelling is not exhaustive the magnetic saolution
offered in Figure 46 suggests that dolerite features reasonably
inferred AFrom the geology and indicated properties can largely
agcount  for  the observations at the established shift level of
100 nT. The deviation at the 8 end of the profile suggests
@ither an additional dolerite or some magnetic basement.

The gravity profile (Figure 47) provides a genuine contrast.
While the general dip in intensity is evident near SO km there
are wveary strong gradients - well in excess of any gross regional
or mantle components ~ at 20 km (Margate — on lineament) and 90
lom . I consider the latter to be potentially suspect due to data
reproducibility and coverage problems offshore but its presence
is consistent with the magnetic +field and the inference of
magnetic basement sections south of Bruny Island. The Margate
gradient is of more interest. It implies denser material than
the density reference (at least 2.79 t/cu m) but which is not
wbviously magnetic. These observations illustrate an awkward
conclusion which must remain an interpretive option until more
well coentrol is  available. That is, the presumed Cambrian
drilled at Glenorchy {(on line) which has these properties (2.78
- 2.87 t/cu o my ko= Q.002007% cgs) may be more widespregad than
inferred in other sections. ‘ '

There is, however, little doubt that a significant change accurs:
near Snuwg (22 to T0 km) and that the SE section is thinner or
lighter or both.

This is a cgritical section since it samples the two kEnown
basement intersections (Glenorchy, Woodbridoe). The Slenorchy
situation was discussed above. Presumed FPrecambrian basement
occurs  at Woodbridge (near 45 km). The denser non magnetic slab
in this region clearly represents such basement. The relative
thickness—density products along this section are controclled by
the 18 mGal shift which establishes the presence of this slab
{density 2.75 - 2.8B0 t/cu m at Woodbridge, 2.7%9 in
interpretation). Given the benefit of this control it has been
concluded that a denser basement section overlies the lighter
giliceous basement SE  of Snug but that basal Cambrian material
overlies it to the NW. :

The possibility that parts of the younger Precambrian section is
overlain by lighter Falasozoic units has not been excluded and
the rugged Fform of the profile could indicate this. Some
independent data and fuller treatment of the post Permian rocks
is required to assess such options.
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LIMNE 13

Gravity and magnetic profiles are shown in Figures 48 and 4%.
The magnetic profile defines only some aspects of the dolerite.
Most characteristics have been reproduced but the general shift

difference of about 20nT suggests the presence nearhy of
magnetic material deep in the section. Thig line is east of 12
through Woodbridge where no Cambrian section exisgts. That

section also contained a better general fit at the shift used.
This suggests that lateral effects from deep sources established
by this interpretation west of Woodbridge do not create the
difference on this line. Thus either the deep section {(presumed
Cambrian) thickens to the east or 5E or the difference is due to
additional dolerite (s). This cannot be resclved on this

Section.

The gravity profile suggests that there may be no deep magnetic
section other than in the far south. An irregular (folded) Late
Frecambrian succession may be anticipated at the unconformity.
This is supported by the pyroclastic fragments sast of Hobart

In this wview the irregularities of shape in the gravity profile
reflect relief of the siliceous basement. A= noted in
discussion of line 12 it is possible that some of these
varitations could be produced by lighter rocks much closer to the
uncenfor-mity. Second and third phase modelling and perhaps some
independent contrel is needed to evaluate those options.

There may also be problems along  this profile in terms of
gravity data quality (bevend 73 km). These may have led to
excessive estimate of the section.
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LINE 14

The magnetic profile (Figure 50) shows only the gross effect of
a deep magnetic section but demonstrates that such materials are
absent at the line ends. The gravity profile (Figures 31),
Mowever, has the general form of most E ~ W lines in that there
is a marked break in gradient at abogut 40 km. This shows that a
dense sechtion persists northeastward. 0Only in the region of the
Wellington Plateauw is this pattern disturbed and the response
can be related to Triassic section. The curve match discrepancy
reflects the local I shape of the voglume and the topography.

This section is interesting in that it terminates near Glenorchy
where the pre-Fermian rocks are considered to be effectively non

magnetic Lower Cambrian.

The response N of Ranelagh suggests a limited volume (or none)
tf Cambrian volcanics and if the material at Blenorchy is indeed
Cambriamn then two further possibilities may be raised. Non
magnetic, ex velecanic, Cambrian rocks may be more widespread
than the body of this interpretation has presumed or the
materials at Glenorchy are locally altered. West Tasmanian
experience has demonstrated that such alteration could otcur in
significant volumes and the recording of trace mineralisation
could be significant. The Glenorchy hole could also be near the
major structwres limiting deposition (see also Figure 39).
This may alsn have affected structwal history and rock

proper-ties,



e

«

b $7004 1

i
1

LINE 15

GBravity and magnetic profiles are presented in Figures 52 and

==
who u

The magnetic profile presented is nearly fimnal for this level of
interpretation and illustrates some of the detail induced by
dolerite forms. The effect af the Cygnet alkaline complex is
not dominant but still significant.

The gravity prafile opens a potential conflict. EBetwesen 20 and
85 km both methods are in agreement and imply that the trough
materials extend Ffurther NE than suggested by lines 5 and B
although the latter arg ambiguous. The region between 10 and 35
km  retlects shallow Tyennan style basement with a cover of
Ordovician siliceous rocks and limestone. This character,
coantinuwed, may be the source of the central section modul ations
noted on lines 10, 11, 12 and 13. It is as yet uncertain if
this means that the cover is extensive at these sites. See the
alternate presentation as ingluded in Figure 583 for line 1é&.

Mo mantle was oodelled on this line since the section lies
parallel to the strike of Moho slope.
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LINE 16

A comprehensive solution for the gravity prefile is provided in

Figure 935, The magnetics solution (Figure 34) shows only the
principal responses  and  illustrates the limits of the Cambrian
igneous pile. It shows that these materials are restricted to

the south coast region SW of Dover.

The gravity solution, while in general agreement, shows that
these materials oust be inset in a much larger basin and that
all materials are overlain by wedges of post-Cambrian siliceous
rocks and, in this instance, limestone as well. The form of the
praofile after allowance for first order dolerite effects shows
that the section is folded in a relatively open manner.

The gravity model illustrates the ambiguity issues raised by the

options of basement insertion or thick Ordovician—-8ilurian
COVEr. W of Hastings the gradients show that the sowces, of
whatever origin, are shallow but do not correlate divectly or
simply  with post Fermian materials (especially the Triassic
rocks) . A mecond wedge of Middle Falaeoproic rocks has been

interred beltween Dover and Woodbridge. This region overlies the
principal axis  of Cambrian  trough deposition and the material
has been modelled to show that deep variations of basement
interfaces do net necessarily provide the correct solution. &s
noted for other sections more detailed methods and perhaps some
control  is  required hto evaluate these options which are clearly
of economic significence to Conga Dil's exploration programme.
The principal source and reservoir rocks may occur in such
onlapped or folded wedges.
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LINE 17

& basic magnetics solution is shown in Figure 3é6. It shows how
constrained any magnetic sequence must be. The gravity profile
{(Figure $7) is supportive and suggests relatively thin cover (4
to 5 km)y on crystalline basement. The wunits appear to have been
folded. Hiliceous Cambrian ar Ordovician—-S5ilurian rocks have a
significant wvolume SW gf 40 km. The volume indicated is the
minimum likely since the contrast is extreme. A more realistic
value such as 2.38 to 2.62 would imply a post Cambrian cover up
to 4 km thick.

Taken together the two models suggest discontinuous dolerite
intrusions in the Bruny region, no massive, deep, magnetic units
and a rather shelf-like relationship between the unconformity
rocks and the basement {(not Tyennand. The increase in gravity
fiweld wvaluss NE of Lunawanna could be due solely to changes in
dolerite +forms a&and the issue of whether the Ordovician rocks
extend north eastward can only bhe resolved by detailed analysis
of dolerite forms.
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SUMMARY

An  attempt has been made in Figures 58 to 635 to summarise this

phase of interpretation. These integrations are relatively
crude, are based in all cases on Occams principle - the
simplest coherent result. Some minor conflicts exist in models,
such  as for limes 1 and 17 on South Bruny Island., Different

densities are shown for the pre-Fermian section which result for
varying thicknesses (Figures 21, 37). An appropriate value is
2.72  and would presume & dolomitic sequence. Such differences
may also reflect the iteration status of the model provided.

Options requiring structuwral complexity, all dolerite details,
o major altermnatives sueh as thrusted basement have often been
excludad. Some matters, such as the first two listed, could be
desned & overinterpretation at this level or stage of work but
thrust solutions are allowed by the data. Consider Figure 48.
It is possible to explain the absence of magnetic response and
the gravity +Field by overthrusting Precambrian basement - not
especially dense -~ on Cambrian section. Various solutions
cauld be varisd in this way but no coherent thrust pattern was
recogrised or established. This may suggest either that they do
not pococur, are more complex than proposed {(possible’), 2D
analysis cannot adequately define them, or there is insufficient
contirol {geological, seismic or well) to establish the concept
and justify its working out.

The depth maps of Figwes 38 and 59 reveal, within the
presumptions stated, that the crystalline basement is generally
deeply buried in 5B Tasmania. The main body of covering

material is composed of vounger Precambrian dolomitic sequences.
A narrower Cambrian Trough has been developed within the breoad
basing developed 1in the Late Precambrian., The full extent of
Cambrian depositiaon cannot he apprai sed arch only the
velcanic-related or igneouws parts of the section are defined.
Such materials, at least, do not extend onto Bruny Island.

Figure 60 summaries the relationships inferred at this level of
interpretation after conversion of the model features into full
geological sections (see lines 2, 10, 13). Fre Ordovician and
post Devaonian features are clearly indicated and established by
this phase of interpretation. The wedge of Ordovician-Devonian
rocks have not been well appraised by the methods used thus

far. The limitations of those methods and the ambiguities
related to both problems of dolerite and basement structuring.
have precluded it. Figuwres &1 and 62 sketch the stvles of

folding and extent of post Cambrian wedges based on different
judgements of the effect of the ambiguous elements. The truth
prababily liss between the two but can only be derived after
extended analysis, appraisal of dolerite contributione and,
ideally, somg independent control (wells or fragments of ssismic
coverage) . ‘

Dolerite featuwes tend to be relatively subtle and can only be
assessed by state-of-~art modelling technology coupled with an
wrtderstanding of geological possibilities for the intrusions.
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Many feeders (e.g. Figuwre 63) appear to dominate magnetic
solutions and thig reflects the impact of extended, localised
subvertical feastures of medium te high caontrast.

The Cretacecus syenites area not especially significant
gravimetrically but their interaction with dolerite has led to
large magnetic anomalies. A large intrusion bas been inferred
centred on Cvgnet and this would agcount for the observed
daming. The extension of the intrusion suggests primarcy

structural contirols.
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CONCLUSIONS

A regional first stage interpretation of gravity and magnetic
data has been completed acrosgs a large part of SE Tasmapia.
This has viglded results equivalent to a first stage seismic
coverages where the latter would have vielded indicatiocns of
structural sl the presemnt wor has suggested wnit
comnposition. Basin location and scale have been established.

1. A& large basin began to develop in Llate Precambrian time.
Up to S km of largely dolomitic sequences were deposited.

2. Rapid +trough development occcuwrred during the Cambrian and a

deep, relatively narrow structure was filled by mised
igneouws and volcanic—derived materials. The magnetic fill
is at least & km thick. The trough was controlled by

pre-existing structures, many of which trend NW-8E, was
virtually terminated on a MNE-8S8W axis extending from Risdon
to SE Cape and located on the western margin of the earlier
Precambrian basin.

L

- The yaunger dolomitic Precambrian forms the effective
bhasemant for much of the region. Tyennan, siliceous
basemant is only significant west of the FPicton River.

4. Ordovician te Devonian, and perhaps non magnetic Cambrian,
SBEQUENCESE are rret eagily appral sed. Some limiting
conditions have been assessed and numerous significant
wedges of these rocks are likely (gsee also Recommendations).

L8 All data sets reveal consistent trend and lineament patterns
and the interpreted distribution of basins, materials and
structures clearly indicate a persistent structural control
which extends to the present day.

6. Jurassic dolerites have not been fully appraised but a large
number of feeders has been identified.

7. The C(Cretaceous svenite dyke swarm extends from a massive
intrusion less  thamn 2 km beneath the domed rocks at Cygnet.
The radius of influence of this intirusion may leocally exceed
10 km. '

8. The extension of the Tamar Lineament has not been subject to
detailed review but is probably located on the sast side of
Storm and Frederick Henry Bays.

The phase 1 interpretation has met, in general terms, the
objectives set out on page 4. The present work has been
terminated at the point where more sophisticated and detailed
procedures  are reguired but whose basic framework of operation
has now been defined. The location of any regional seismic
coverage can alsn be appraised.
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RECOMMENDAT I ONS
As noted in Introduction and Special Note this Fhase 1

interpretation iz provided as a basic framework and canfirmation
of Ffeasible exploration objectives. As such there ig much scope

for detailed analvsis and upgrading. The considerable
limitations of the methods emploved thus far requires that
specific issues relevant to  the petroleun exploration, well
targetting o prognosis must be reviewed by more comprehensive
procedures,

Rpplication of such procedures must be more limited in

application (100 ogr 200 sg km areas) and directed toward
resolution of dolerite Fforms initially. Once these are better
understood the gravity and magnetic fields can be stripped of
dolerite effects and assessed for the more subtle pre-Permian
features. Such analvsis is, of itself, directly usable as part
af the well pragnosis study.

The use of ID-whole geology-souwrce component, weighted modelling
procedures optimises resolution and such methods are recommended
wheraver seepages, the present work or any other information
suggest  the presence of Ordovician—-Silwrian roecks. It may be
possible to reliably define secondary structuring and unit
thicknesses by these means but the results could never replace
seismic data while wholly compatible with §it. Since seismic
coverage will never be general in this region the combination of
methods will allow satistactory exploration. Bhould seismic data
be unobtainable such methods might allow an acceptable level of
evaluation.

Advanced evaluation of the region around North Bruny Island,
Huonville and Southport should be begun as soon as possible.
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3.1

CONTRACT

SCHEDULE ONE

PROJECT

The name of the project is "D'Entrecasteaux magnetic survey
Southern Tasmania."”

WORK. TO. BE PERFORMED

The work to be performed by the Contractor consists of the
acquisition, processing and presentation of airborne magnetic
data in one survey block in Southern Tasmania.

The work to be perfommed consists of:-

a) a survey block within the AMG co-ordinates 470 000mE to
555 000mE and 5170 000mN to 5250 000mM.

b) a survey with flight lines flown with an orientation of 090

degrees and 270 degrees magnetic. The flight 1line spacing
shall be 2.5 kilometres and the sensor height will be 1000m

above sea level.

) tie lines flown generally perpendicular to the flight lines
at a line spacing of 10 kilanetres and the sensor height
will be 1000m above sea level.

d) an approximate total of 3,2B0 1linear kilometres including
traverse lines and tie lines.

CONTRACTOR'S OBLIGATIONS

Suxvey navigation, flight path recovery and synchronisation

a) The Contractor will use electronic radio positioning
equipment for navigation and flight path recovery.

The system to be used will be the Syledis long range UHF
radionavigational system. Syledis is an over the horizon
radio rangeing technique which provides high  accuracy
position determines for a mobile station from two or more
fixed beacons in real time. The Syledis position information
will be directed for navigation of pre-determined flight
lines and sebsequently recorded on digital tape along with
the geophysical data.
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Fill-in flight lines:

Fill in flight lines will be required at the expense of the
Contractor if flight line plots show gaps between individual
flight lines 1in excess of 50% of 1line spacing over a
distance of more than 10% of the line length.

Reflying of fill-in lines or repeated flight lines will be
required at the expense of the Contractor if flight path
recovery or geophysical data de not comply with these
specifications. Fill in lines or repeat lines must be of
sufficient length to cross at least two tie lines.

Synchronisation:

The geophysical data and navigation systems will  be
synchronised to a 1.08 time base generator. The
magnetometer will be sampled twice each cycle, giving an
effective sampling rate for the magnetameter of 0.50s. The
average sample distance along each flight and tie 1line for
the magnetameter will be about 30m.

to be provided by Contractor:

a}

b)

Original data required at conclusion of processing:

All data will be correctly annotated before being delivered
to the Principal. B3Analogue charts will be edited, folded
and bound. The following is a list of data which will be
delivered.

Magnetic charts and digital records;
Barcometric-altimeter charts;

Magnetometer storm warning charts and diurnal records;
Flight logs - originals;

Flight index - originals;

Processed data to be provided by the Contractor:

The Contractor shall reconstruct flight path plots and
provide contour plans and profiles of magnetic intensity
after removal of the IGRF.

i) Flight Path Maps:

The flight path maps will be prepared to high-order
cartographic standards and plotted on stable base Film.
Final maps will be prepared at a scale of 1:100,000. The
maps will be produced using a transverse Mercator projection
and a format as specified by the Principal.
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ii) Magnetic Contour Maps:

The magnetic data will be levelled from diurnal and tie line
records, the effect of the IGRF will be removed and contours
of residual field plotted at a selected intervals. Final
maps will be prepared at a scale of 1:100,000. The map
formats will be prepared as in (i) above.

iii} Stacked magnetic profiles.

The Contractor will prepare stacked profiles of the reduced
magnetic data. Final maps will be prepared at a horizontal
scale of 1:100,000. The vertical scale shall be chosen by
the Principal,

iv) Colour coded magnetic contours.

The Contractor will prepare a contour map of residual
magnetic intensity using different coloured contour lines.
The contour interval chosen for each of the colours will be
decided by agreement between the Contractor and the
Principal.

v) Werner deconvolution profiles.

The Contractor will provide Werner plots of all or selected
lines. Each plot will show total field magnetics, depth,
horizonal location, dip and susceptability parameters for
both thin dyke and edge solutions, Presentation scale will
be 1:100,000,

vi) Located data tapes.

The Contractor will prepare located data tapes of the
reduced geophysical data.

vi) Logistics report.

The Contractor will provide a logistics report at the
conclusion of the survey. This logistics report will
include:

a) Survey specifications;

b) Description of survey equipment and data acquisition
equipment including base station magnetameter;

<) Description of procedure used to conduct system
calibration and checks;

d)  Results of all pre and post flight system calibration
checks, and all test flight lines; and

e) Log of survey logistics and navigators logs.
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PERSONNEL, PLANT AND EQUIPMENT

The Contractor shall provide, maintain and operate at its own
expense all aircraft plant and equipment necessary to perform the
work.

The Contractor will ensure that qualified personnel are in charge
of all aspects of the work.

a) Type of Aircraft:

The Contractor will use a Rockwell Shrike AC500S
Aerocommander aircraft, a twin engined aircraft.

The aircraft is fitted with a Collins ALT-50 radio
altimeter, and a Penny and Giles baronetric pressure
Sensor. Radar altitude and barometric pressure are
digitally recorded.

The aircraft is also fitted with a Sperry-Decca type 72
doppler navigation system coupled with a Tactical Air
Navigation system (TANS) computer 9447D, This computer can
be programmed to a variety of specific survey functions,
Navigation may be in latitude/longitude, metric grid, or
range and  Dbearing modes. Navigation information is
digitally recorded on magnetic tape with the geophysical
data, and is used in conjunction with photographic records
to define the aircraft's flight track. The aircraft is also
equipped with a Global GNS VLF/Onega navigation system.

b} Electronic Navigation Equipment:

The Contractor will use Syledis positioning egquipment
comprising one mobile unit, three beacons, navigation
camputer and support for field stations.

c) Equipment for collection of data:
i) Airborne Magnetometer:

The Contractor will use a Scintrex V2321 alkali vapour
magnetaneter sensor coupled to a Sonotek AADC autamatic
digital compensator as the airborne magnetometer. The
resolution of the system is 0.0lnt at 0.5 seconds sampling
and the noise envelope should not exceed 0.10nt's except in
extremely turbulant conditions.

The compensated magnetometer data will be recorded both on
analogue strip charts, and on digital magnetic tape. The
analogue charts will show the coarse and fine magnetometer
record, The full scale deflections on these charts will be
adjusted according to magnetic activity expected in the
survey area, but are typically 0-100 nT and 0-1000 nT,

—4-
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ii} Ground Magnetometer:

The Contracter shall use a modified Geometrics G856 proton
magnetometer, coupied to a HP BS computer as the base
station mangetometer. The recording sensitivity of this
magnetameter is 0.0lnT. This magnetaneter will be cycled
each 20 seconds,

iii) Altitude Measurements:

The Contractor will measure and record digitally the ground
clearance and barametric pressure at each data point., A
Collins ALT-50 radio altimeter and a Penny and Giles
barametric pressure sensor will be used. The baranetric
altimeter record will be recorded on analegue charts in real
time.

iv) Ground Tracking Camera:

The Contractor will use a Geocam model 75SF 35mm single
frame camera, fitted with a 17mn wide angle lens, to monitor
the aircraft flight path. The focal length of this camera
ensures ground coverage overlap on exposed film. The
fiducials are imposed on the exposures.

V) Analogue Chart Recorders:
The Contractor will use a Watanabe multi channel recorder
for wagnetic, altimeter and fiducial data recording.

Combinations of some selected channels can be
multiplexed.

vi) Computer Equipment:

The Contractor will use the following computer equipment for
data compilation and map preparation:

one Data General MV/10000 supermini computer with 6
Mb real memory;

- 1.2 GB on-line storage

- eight 9 track 800 bpi magnetic tape units and two

1600 bpl units;

- one Calcomp 9100 digitiser;

- one Calcomp 960 high speed plotter;

- one 300 lpm line printer;

- eight VDU's and two graphic terminals.
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Geophysical Operations:

Strict quality control of data shall be maintained with
equipment calibration being checked before and after each
flight. If during the course of a flight it is necessary
for the flight to be aborted due to insufficient daylight or
equipment failure, then the aborted flight line will be
repeated in whole, or between appropriate tie lines, at the
Contractor's expense.

Magnetic diurnal activity:

On days when magnetic variations greater than 5nT occur in
less than 5 minutes, flying, if not already commenced, shall
be cancelled. If flying is comenced and if variations
greater than 10 nT in 5 minutes are encountered, lines flown
during the period of magnetic disturbance must be reflown.
Any tie lines flown during a peried in which the wvariation
is in excess of 5nT in 5 minutes shall be reflown.
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Follaowing a praliminary assessment of available gravity data in
southeast Tasmania which stablished the value of the gravily
method as an aid to reselution of both doderite and pre-Pernian
structuring additional data acgulred. This was essential
outsicde the Cygnet and  Catasmaran aceas the existing
TABGRAV data baze was limited south anmd west of Margate.

The aim of the survey was provis:on of a greatly improved
coverage and defimition of the gravity field across the study
area with some intill between the Huon River and the DFEntre-—

casteaxr Channgl and on Bruny Island where the primary coverage
was  poor  to  failr. The initial budget set aside for the swvey
meant that only those sites readily accessed could be observed
and no attempt was made to generate & regular or uniform

[

station distribution, it was Felt that if wsuch further
improvement - was needead that the TiEw survey and its

intaerpretation wouwld reveal those zones in which more data
acguisition would be critical or advisable.

Consequently all available road access and some of the better
vehicular tracks were wtilised. Where any track presented
problems  (as by washow:, fallen trees, locked gates and hard to
fimd  owners, elc the traverse was terminated. No walking of
stations was entertained.

Application of these principles has produced a considerably
improved data bass  but there are still major gaps both within
the developed areas and in the less accewssible regions marginal
to  them. A second generaticon  survey uwsing helicopters and
walking tracks could rescelve any deficiencies. It is not yet
krown if this will be necessary.

SGpaeciftication and suparvision:

The survey was supervised and specified by Dr. D. Leaman of
Laamar Geophysics, Hobart. ‘ :
A tie station network was foraed which was ultimately tied to
BMR  Isagal station &091.0240 at Mount Nelsocn and cross linked
to &881.97334 at Snug.
A nominal station spacing of 1 Lo 2km was to be employed on all
traverses.

Elevations W @ Darometrically detarminad weling base

barometers, multiple roving barometers and gpot control methods’

coupled with many repeat observations.

Contractor: :
Solo Geophysics of Adelaide, Graham Rao observer,

Feriod of surwvey:

March 13 to april 24, 1987
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Active licences dwing survey:
Inly EL 29/384. Others pending and not advised.

Reductions:
Completed, oha
1987 uwsing a den
Geophysics.

@d and integrated with Tasgrav data by May 1,
pf R.AT t/cu om. Reductions by l.eaman

Costs:
Suwrvey:  $24874
Reduction: 5180

$EI00HL o LA per o station

Tie station detail:

Bage reference ML Melson: &4091.0260 FEHIEES, Uih
Snueg v ARTL. 9IEN4 FEO46T . 47

Huonville bridge BE ! . FA0AET, I

Fort Huon wharf : » PPOE PEOATE. P4

Geeveston 4 f+ bridge : CFFO4L REOAAHT LG8

Dover library H - PR05 FEO4BT .59

Strathhlans hall 4 LFR0OL FHO4P0, 82

Southport/Hastings jn : L RROT FROAGR. 42

Survey and compilation note .
Some mismatches were noted between Tasgrav values and the naw
survey, These related mostly to old barometric surveys which
lacked the benefit of new techniques and the good control now
provided by Lands maps. Meost previous work predates 1970 when
hasemaps were generally unavailable.

Other problem stations have heen identified by reviewing.
patterns  within the gravity field or the consistency of resulls
upon  re-occupation  of sites. In most cases the Bouguer anomaly
s withiin 0.5 mBal  which indicat a long history of sound
technigue and reliable base nebtwor
Where possible, errocs have  been traced and  the stations
corrected.  Very  few have been deleted. In the case of parts of
the Cygnet (65600, Hobart (6831 and Marathon (80%0) surveys
most erroars  relate Lo elevation bhut oocasionally gravity
difference o terrain correction errors werg noted.  Where
Melight errors were recognised the precisicon on recovery is
probably no  better than 2 to 4 m. It must also be appreciated
that no more than 30 stations were affected by any of these
problems and only three were deleted from the data base.

o

The final ‘recovery and compilation as presented at May 1, 1987
is satistactory f o the Feglonal ob jectives of the
DPEntrecasteaus  project  but any detailed replot of swvey 6560
west  of Cygnet should bhe reviewed with moderate caution and
SUrVEY 8050 west of Lune River requirgs some additional
confirmatory  coverages. There may still be odd stations in these
G VERYS which  are suszpect in elevation. The compilation
provided usss & subset of the Marathon (8050) data and is thus




partly filtered to provide a nominal S00 to 1000 m spacing.
Vary detailed coverage of local areas within the Hobart
district have been similarly tresated.

Several BMR traverses in Staorm Bay have also been compiled. @11
stations listed on  the BMR marine file have been reduced. Not
all were assigned water depths on that file and estimates have
been inserted wsing the supplied coocdinates  and Gdmicalty
charts. These depths are likely to be accwate to within 5 m in
most  cases although  some  sites may bhe suspect by up to 10 m.
These problems are, however, minor compared to the variation in
results geanerated by  the various surveys and traverses, and
along some traverses. I suspect that not all corrections have
besn properly applied on ship and the plot is based only on
those values ‘which afford some consistency, both internal and
hetween GLVEY S, The entire Storm tay  vrasult should be

considered suspect until confirmed by new survey.

Frecisicon:

Observed gravity: Statiens repraducible tg within .07 — Q.05
mBEal after loop and drift correction.

Elevation: Generally better than 2 m; equivalent to an error of
abaut 0.5 mBal in the Bouguer anomaly.

Fosition: Gererally betiter  tham 100 my; sguivalent to an error
of no more tham .1 mi in the Bouguer anomaly.

Terrain correction: v i alk buat  estimated at ; based on
reproducibilitys or about 9000 to 0010 mGal for most stations.

The BRMS erroe s of the order of 0.6 mBGal. Many stations will
he much  better than this but some could be of the order of 1
mGal. A ganeral 2 mlBal contow  interval is justified. Some
areas could be contowed at 1 mBGal contour interval.

"D.E.Leaman

May 1, 1987

yé 870124
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B700.0719
g700,0720
g700.,0721
8700.0723
B700.0725
B700.0724
8700, 0730
3700, 0731
8700. 0732
B700. 0733
8700.0740
B700.0741
B700.0742
B700,07473
8700.0744
B700.0745
B700.0744
]700.0747
B700.0748
B700.0749
S700.0730
B700.0751
8700.0752
B700. O7ES
S700,0754
B700. 0755
8700.,.0706
B700.0757
3700.0758
B700.0759
8700, 07460
B700.0761
g700.08%7
B700, 0BEE
8700, 083
87000840
8700.0841
B700. 0842
F700, 0843
B700. 0844
g8700. 0845
B700,0844
8700.0847
B700, 0848
8700. 0849

S5E2880.0
BIEAPO0. 0
SAIIS0.0
DRA7350.0
S2H100.0
S529350.0
526800.0
S528000.0
BIOEQ00.0
5E92530.0
GI2200.0
53E200.0
B3I1B00.0
S31550.0
SI2900.0
SE2250.0
SIIR0Q. 0
SE2850.0
S3A3INTOQ.L0
SIE000.0
SE2950.0
OAR7D0.0
WE2A4E0, O
SELI200.1
BRIBO0.
S3L025.0C
SIOTO0,0
SE0125.0

30150.0
B31400.0
531100.0
S31450.0
SE0S00.0
529550.0
HREIO00.0
D27600.0
528250, 0
SEB200.0
S28800.0
529350, 0
HE4100.0
SATTOO.0
338300
SII900.0
SERTEQ.0

s

ATy 0

5219800.0
2188500
S2184600.0
5219350.0
S212500. 0
FRLF2O0.0
S218700. 0
52183500
5218400.0
DR19000.,0
BR19280.0
5218900.0
5218700.0
HR19150.0
S2179830.0
SR17F00.0
5218250.0
H5217600.0
S214750.0
5214150.0
G2LITLIT0.0
5212350, 0
H211950.0
5211450.0
DRIZ22GO.0
S212600.,0
B213400.0
SE1I3F00.0
921460010
S214350.0
S214830.0
BR215050, 0
S215350.0
SR215750,0
S219350.0
HR14600.0
SRI1I2050.0
S212600.0
S213000.0
SR13600.0
G212550.0
5213100.0
GR13AHBO. 0
S214150.0
S214700.0

114.0
119.60
130.0
1.6
1.0
1.0
1.0
1.0
1.0
1.0
33,0
73.0
20.0
12,0
132.0
40,0
20,0
111.0
160.0
178.0
177.0
Pé. 0D
1.5
1.0
2.0
.0
8.0
15.0
5.0
121.0
85.0
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18.0
e
41,0
4G.0

FE0467.10
FEO4LB,. BO
804656, 70
F8O4E7.80
2RO48%. 40
80484, 80
280489 .60
FBO4APO. A0
BO4Q0, SO
FB048%. 80
E04846. 80
980477.40
PE0486. 10
80487 .90
FEO466.40
8484, 20
Q0489 30
Qa0472.10
7804464, 40
FBOL4EL. HO
2004564, 20
a0481 .50
280501 .50
0458, 20
FBOEN0D . 40
FEOL4FE ., S0
QHO49T7 .10
PB0494,.10
80475, 80
FR047%.80
2B0482. 50
80484 . 40
9804956, 80
FEG494,. 90
Q424 . 40
BO4944 . IO
FE0499. 1C
80428, 70
0497 .50
SHOL4YT . &0
80495, 40
F80497.40
FRO4RS, 20
FIA4FL. 40
E0490 . 70

804464 . &0
PBL44T. 40
2804465, 60
PR0465.10
2804464, 8O

FBOALT ., HO
FEOL4465.20
804565, 80
FUO465. 30
2204465, 10
F804565. 40
2804465, &0
F804465.20
BO444. 10
FBO4LL6. 20
2804465, 90
QE044E4. 40
280448, 80
FE04469. 20
F80470.10
QEQ470,. 70
980471.00
280471.40
280470, BG
FEO4T70.50
F80469.90
FEO44L7F ., 40
F80448. 90
YEQL4467. 10
FBO468. 70
PE0448. 50
0468, 20
BOALT . F0
FB04468. 20
F80448. 70
?80470,90
@E0470.50
047020
FHOA4LF .70
FEOL4T0O .50
FE0470.10
FEO46F,. &0
GEO4LS. 20
2804468. 80
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1.00
1.10
1.72
0.18
0.84
0.76
Q.10
A
.24
0.21
0,20
Q.37
.19
Q.20
1.30
0.25
0.15
1.08
1.10
1.70
1.460
1.00
0. 44
Q.15
025
Q0. 16
.14
0.23
0.20
2.00
0,49
Q.32
0.738
.29
0.10
.12
Q.15
0.13
0.10
0.14
0.5

0.31
0.27
Q.24
0,30

25,82
27.988
28.35
23.11

21,58

20 52

24,32
25.27
25.1Z
24.83%
28.40
26.76
26.67

s 25,27

27.48
28.19
27.46
28.52
28.19

30.11

S0, 61
w077
31,22
28.84
20,18
28,75
29.01
27.76

28.046

32,50
I1.21
I0.25
29.06
27.43
26,39
26.29

28.52

28, 17-

27.62
28.23
31.97
31.21
31,72
31.82
1.8
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