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l INTRODUCTION

The area covered in this report consists mostly
of Tobermory 4 mile sheet and approximately a third of
sandover River 4 mile sheet extending from longitude 1B60
40t E to 13go 00r E and from latitude zLo 40t s to 230 00r s.

The aim of this study is to conelate aLl the geo-
physics that has been carried out in the permit and to recommend
areas for further geophysical surveying.
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GEOLOGY

This section has been obtained from a geophysical

report of the area written by R.B. Wilson of Geosurveys of
Australia Limited, December, 1963. The Geological map of

the area at 4 mile to the inch is at Plate 1.

The area consists of two sections ; First, the

Pre-cambrian Metamorphic and igneous rocks, and secondry;
A sedimentary sequence ranging from upper proterozoic to
cainozoic. -f he south western margin of the area contains a
Palaezoic sequence of sediments ranging from cambrian to
upper Devonian times, while the northern section of the area
contains sediments of Cambro-ordovician ages. Thin veneers
of Mesozoic sediments are found preserved throughout op 63.

vast areas of oP 63 are covered by sand plains with some minor
dune developments.

STRATIGRAPHY

1) Pre Cambrian Metamo rphic and Igneous Rocks.

outcrops of Archean Metamorphics are confined to two
areas within oP 63, one east of the Tarlton FauLt and the other
approximatel.v seven miles north west of Craigee l)arn. The rocks
consist of steepÌy clipping mica schist, meta quar-tzite and various
t¡rpes of gneiss in<:lucling granite gneiss injectecl with granite and
pigrnatites. Lr)v\ er Proterozt'ric gr"anite ancl pigrtratites and quar.tz.

reefs illtrtlcle rlretaserlirnents ol' tl¡t' Anrnta complt x w-est of 'llarltçn

fault
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2. Sedimentary Rocks - upper Proterozoic.
The upper proterozoic has been subdivided into two

main formations, the lower most Field River Beds and the Grant
Bluff Formation.

The Field River beds consist of greenish siltstones,
tillite, arkose, sandstone and dolomite. The measured section
of the Fierd River beds varied from 500 to 2,2o0 feet.

' The Grant Bluff Formation is greenish, flaggy, medium
grained sandstones and siltstone. The thickness of the section
measured at Keepeera Ridge totals some 1, S00 feet.

Palaezoic.

a) cambrian - The cambrian beds have been divided into
two sections ; the Marqua beds and the Arrinthrunga Formation.
The Marqua Beds are the oldest outcropping fossiliferous palaezoic
sequence in oP 63. The section 542 feet consists of Limestone,
sandstone with shales and chert. The Arrinthrunga Formation is
a thick carbonate sequence and its thickness varies from 24g feet
to 3552 feet. It consists of MarLs, calcarenite and calcenous
sandstones.

b) cambro ordovician - This has been divided into two
formations ; the Nimaroo Formation and the Tomahawk Beds. This
is a group of essentialì.y carbonate rocks. The Nimaroo formation
consists of approximately 200 feet of thin bedded friable medium
grainecl, glauconitic sandstone containing rich tril.obite fauna overlaid
by a carbonate sequence of thick and current bedded dolarenites and
calcarenites. A thickness of BlB feet has been recorded.
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The Tomahawk beds consist essentiarly of massive
dolomite, dolarenite and carcarenite with interbedded fine
grained laminated sandstones. A thickness of 300 feet Ìras L¡een
seen.

c) ordovician : fhe orcrovician is divi.ed into the Kelry
creek Formation, the coor.ibah Formation, the Nora Formation,
Carlo Sandstone and the Mithaka forrnation.

The Kelly and coolibah formations are of lower ord_
ovician age. The Kelly formation consists of a prominent sandstone
overlain by calcomites and dolarenites with chert. At one section
at least 5BB feet of section has been exposed.

The coolibah Formation consists of medium to thick
sets of dense carcilutite with marly 1imestone bands. A section
of 34 feet has been measured and this varies to 100 feet.

The remaining Nora Formation, Carlo Sa'dstone a'd
M.ithaka Formation are of Middle Ordovician age.

The Nora formation is composed of soft and silty beds,
thin bedded fine grained sandstone and sirtstone, above which are
thin bedded siltstones and sandstones. A thickness of 200 feet
has been recorded.

The carro sandstone conformably overlies the Nora
Formation and consists of thick and current bedded, medium grained
clean white sandstone. Thicknesses of 100 feet to 200 feet have been
recorded.

The Mithaka Formation consists of 2b feet of fine grained
yerlow welt bedded sandstone above which we have gysiferous sirt_
stones and interbedded fossiliferous sandstones. 'rhere is evidence
of upper Devonian sediments occuring in the permit, however,
their position is not very clear.
d) Mesozoic and cainozoic sediments - A relativery thin
group of sediments of Mesozoic and cainozoic age has been studied
and discussed in the report by R. B. Wilson.
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STRUCTURE :

The structure of the permit has been studied in fine
detail by R.B. Wilson (as mentioned previously). The upper

Proterozoic and lower Palaezoic are only broadly deformed

except in the vicinity of a number of faults and monoclines. The

-å¡o. part of the faulting is to be found in the southern half of

the Tobermory four mile sheet. Here the Toomba, Marqua,

crangie and rarlton Faults are located. These faults tend in a
north westerly fasl¡ion. In the Toko Range area are located
another series of minor faults which tend east west.

The major broad structure of OP 63 is the Toko Range

syncline, the axis of which tends north west. Dips on the western
edge are steep while the eastern edge is only gentry dipping. Minor
trending anticlines and synclines are associated with this.

A very broad regional syncline is found in the Tarlton
Ranges. Dips to the north and the south west have been found

indicating a very broad but a poorly defined syncline.
A well defined east west trending anticline passes near

Beautree and Mulger Bores. other minor folds have been located
anrl are marked on the geological map. Plate 1.

i
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GRAVITY

TYPE Of' SUR\IEY : There are two t¡pes of survey
studied in the area. The major survey u¡es carried out by
helicopter readings every five mires along a grid pattern. The
minor survey consisted of a land survey along the major tracks.
with the helicopter survey, heights rvere obtained from Micro-
barometer. with the land survey levels were obtained by surveying.
In the appendix for the principal facts the rand survey values will
be indicated as such
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SURVEY CORRECTIONS

1) Latitude Corrections :

The latitude of each station was scared off on the
appropriate four mile sheet. They u/ere estimated to 4 seconds
of arc. The corresponding theoretical values ìwere then obtained
from the tables based upon the international Ellipsoid of 193g.
The same method was used for both hericopter and ground surveys.

2l Height Corrections :

As mentioned previousry there rffere two methods of
height measurement, one by lerielring and the other by micro-
barometer. The height of the land survey station was obtained
to a tenth of a foot while the her.icopter values, although read to
the nearest foot, would be accurate only to plus or minus b feet.
on the original maps a Bouguer density fa ctor of 0.0622 was ;

used. Accompanying this report are two maps, one on a Bouguer
density of.2.2 grnf cc and the other on a density of 2.4 grnf cc.



ACCURACY :

for Helicopter (")2
Stations

The accuracy of the results would be:

^=

I

(0.05)

r.2

(0. 05)

.3

for Ground

Stations

2 2

+ (1. 2) + (0. B)

2+ (0. 06) + (0. 08)
2(c)

.c = 0

If further r.and work was compreted the helicoptei.
results would not be included in the new interpretation as the
results would be of too low an accuracy. The knowledge that
can be obtained from the helicopter work is only on a regional
scale and small structures will be obscured or not show up at
all.
RESULTS :

The results of the gravity surveys by the Bureau of
Mineral Resources have been produced on plates 2, 3 and 4.
Plates 5 and 6 have the regional and residual values while text
figure 6 has the depth contours as obtained from gravity cal-
culations.

The Bouguer density map of 2.4 grnf cc wil be used
as the reference map. The remaining maps of.2.2 gm/cc and
1. 9 gm/cc Bouguer density show minor mirroring of ground
height

This is noticed in two ways, firsily, as an error
introduced by the wrong height estimation, and secondly, as an
uncovered bouguer density factor. Figure 1 shows the relationship
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of the Bouguer densit; value with corret;t,ion factor prottect
against height. It is seen that to the west of station D 304 thegravity does not conform to the height. However, to the east
there can be seen a rerationship between height and Bouguer
value' To evaluate this, let us take the height difference between
stàtions D 30? and D 30g. This amounts to ?o tu"t. This could
not account for the size of the gravity anornaì.y, as at a density of 3. 0 theanomaly would be 2.6? milligals. Therefore, an assumption would
be that these high density sediments continue to sea revel. Thedensity contrast in this case is 1 gm/cc. If we assume a thick
ordovician section, the Bouguer anomaly would then be reduced
by 11 milligals. However, if this anomar-ous density occurs above
sea revel, it will likely occur to a depth roughly corresponding tothe thickness of carbonaceous material. f'he gravity high even
after this reduction still occurs at station D 30g. The resurts
are therefore interpreted on the basis of 2.4 130uguer density.

comparing the gravity profile with the geological sectionit is found that the Marshalr River Low corresponds to the out_cropping schists. Trre presence of the granite was not indicated
and it is thought that the combination of the higher density carbonates
plus the Field River bed gives a density of 2.66 grn/cc. Sincegeologically, a thin sectíon of upper and middle cambrian isexpected, it is thought that the Field River beds are of higher densitythan the Archean schists. The results are studied on a basis of aBouguer density of 2.4 grnf cc. A reduction of results with a
Bouguer density of 2.66 gm/cc would add approximatel y 2.65milligals to the readings. The zero base line of the residuar wouldbe moved slighily to the south and the residuar gravity values overthe middle and 10wer cover cambrian sediments wourd have approx_imately zero residual anomaly. This emphasises the fact that thé
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granite and the Field River beds have similar densities as well as
the upper and the Lower cambrian sediments. The equivalent
thickness for this density difference wiII be added to the depths to
allow for the corrections when the clensity varies from the Bouguer
density value of 2.4. For example, over the limestones or ordovician
age in the northern section of the Permit, this correction will be added
because of the high density carbonates, while the section on the Toko
Range wiII have no correction because of the presence of the low
density Toko Beds. The Archean Basement depth has been calculated
on the basis of the density contrast between the Field River Beds and
the Archean schists. The Regional map indicates that the Archean Bedrock
has an anomaly of minus 35 milligals. The depth to the schists increases
as we approach the Toko Range syncline. It is estimated that there is
about 12,000 feet of section above the schist. As we proceed north
from the Toko Range, the section decreases to 6, 000 feet in the
Tobermory area. At Mannerrs Creek, stü.Il further north, the section
increases to 8,000 feet. It again thins to 6,000 feet at the northern edge
of the Permit. 

.rhe section has a depth of b,000 feet Ín the Lucy creek
area. Ihis then thickens to 12,000 feet four miles north of latitude
22o 15' s. on the western border. A basement ridge at a depth of
2,000 feet is found south east of Mount Hogarth running north east.
An increase in section to 6, 000 feet is found in the Maynards Dud Bore
Area

From the above interpretation the residual map wilr
give the variation in thickness of Lower Ordovician limestones or
the section with the greater amount of limestone present. However,
to achieve an anomaly of + 14 mitligals the section would have tobe
quite thick. It is therefore thought that the Nimaroo and Tomahawke
Formations have a higher percentage of limestone and that the residual
value therefore gives the thickness of this section. These sections have
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been completed using the above interpretation. These are
indicated on the four mile maps as A.B.C.

OP 63 has two ridges of gravì.ty high cutting the
permit in an east west direction. 'rhe souilrern ridge consists
of the gravity high in the Toko Range area and a thin gravity
high in the Marshalr River region. The Toko Range gravity
high reaches a value of 0 milligals while the Marsharl River
high has a value of minus 1b milrigats. Below the Marsharl
River high there is a region of row gravity. The rowest varue
being minus 30 milligals.

The northern gravity ridge crosses from Lucy creek
in the west to Mannerts creek in the east. There are four gravity
crosures arong this ridge. one is situated at Lucy creek, others
at stations D 368, D385 and one at Mannerrs creek. of these,
Lucy Creek and D3B5 have the highest values.

separating these two ridges we have a cr.osed row east
of Tarlton Downs and another closure at robermory. The values
achieved in these two lows are minus 25 milligals and minus 20
milligals, respectively.

Residual Ma The residual map has been obtained byp:
smoothing and removing the suggested regionaL trend. The smoothing
was done visualy and therefore admits off a limited personal bias.
However, the accuracy of the helicopter stations do not warrant
a mathematical estimation of the regional field. The main residual
feature is a high which runs south west, from Embulka Waterhole
to a point twelve miles north west of Taflton Downs. The reeiduar
value is about 13 milrigals to the . north west, To the north east the
gravity values fall. The gravity low paraltreling the high was to the
north west of the major feature. A minus ten milligal feature is
found approximately four miles north of Lucy Creek.

An arch is found running east-west along the southern
boundry of the permit. This region ie a gravity row. To the south



T2

of Maynards Dud Bore is located a residual gravity high.
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INTERPRETATION:

Densit.y Contrasts :

l.'rom the geology as given on Page 2 it can be seen

that we have at least two possible clensity contrasts. 'fhe first
contrast woul,d be between the Archean basement and the Upper.

Proterozoic Field River Beds. The second density contrast wq¡ld
be between the shales and sandstones of Upper Proterozoic age,

and the cambrian and Devonian carbonates. A possible contact
could be found between the Archean schist and granite.

The lithology of the Archean sediments indicates that
the density of 2.66 grnf cc for the granite and 2.64 grnf cc for the

schist would not be unreasonable. From the pattern of gravity it
is thought that the upper Proterozoic should have a, density of 2.66
grnf cc and a density of.2.8 gm/cc is assumed for the carbonate.

Qualitative :

The gravity low found on.the south west corner of the
permit coincides with outcropping Archean sediments. The gravity
pattern increases from here towards the Toko Range. If we aE¡sume

that the basement is dipping eastwards as indicated by the geology

then the Field River beds of upper Proterozoic age must have a

higher density. As we reach Marqua creek, the carbonates are
found and the gravity profile changes to an increasing gradient.

over the Fierd River beds, the Marqua beds and Arrinth-
runga Formation, there are values on the residual map here which
are negative. These anomalies could not occur if the residual anomaly
was showing variation of thickness of the Nimaroo or Tomahawke

Formations. rt is thought that the negative anomaly occurs when
part or arr of the Arrinthunga and Marqua beds are removed from
the sequences where the residual low or atructural highs occur.
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AEROMAGNETIC

Corrections : The aeromagnetic profiles have
been tied in by flying across the map every fifteen minutes of
arc in a North south direction and (also nyrns) the edgee of the
four mile sheets. The actual reduced 4 mile to the inch charts
were then plotted on a map with a vertical scale of 2 mires to
the inch and a horizontal scare of 4 mileg to one inch.

The profiles were also co*ected for a south com¡ronent
of regional variation on total intensity of g gammas per mile on a
direction of t8?oogr s.'w. There has been no mention of drift.
However, this would have been reduced by rotating the profile to
correct for the tie-in points.

The flight rines $'ere protted on a four müe sheet with
a probable error of plus or minus one quarter of a mire per station.
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RESULTS

MAGNETIC PROFILES

The corrections that were applied by the Bureau of
Mineral Resources have been indicated in the section on corrections.

T Sheet : We shall first discuss lines g? to
106. Along these lines are noticed two types of anomaries. Text
figure 7 shows the residuar anomalies fornd on the western end of
the rines discussed . on prate g can be seen residual anomalies
associated with the centre and eastern ends of the lines. The
anomalies found on the western end are small in size and anomary
(100 gammas). The anomalies located on figure g are broader,
smoother and reach a higher anomaly value.

Along the rines the average magnetic value of the region
is lower on the western edge. It increases to the east. This is a
distinctive feature of the profiles.

Along line 95 the magnetic profiles are disturbed in the
north west region of the sheet and the disturbance decreases as we
approach the east.

A shalrow dipping induced magnetic anomary has been
located on rine 84 at approximately 13?o00r s. ratitude. This is quite
different to general types of anomaly in the areas. The general mag-
netic anomaly can be regarded as a slighily dipping dipole with the
southern pole at great depth. with the unusual anomary the lower
pole is not at great depth and has a marked influence on the magnetic
pattern.

The magnetic anomaries genera[y do not carry through
to the next flight line. This indicates that the anomalies are trending
east-west.

The magnetic anomaly profiles are similar except for the
region in the south-wegt corner of the Tobermory sheet.
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OP63 which is the area we are
considering incorporates the lower third of the sandover River
four mile sheet.

The profiles indicate that the region can be separated
int<¡ two sections - a section with large anomaries to the west and
a section with a lower number of anomalies to the east. The
dividing line ie quite distinct as there is a large increase in the
general background magnetic value.

MAGNETIC CONT OUR MAP

The magnetic anomaly map can be divided into five
sectione.

zone t. This zone is found arong the southern border
of the permit centred around the longitude rine of 136080r East. The
contours are long and without local closure. The closure of the
contours occurs along an east-west direction. A branch of this
high is located approximately g miles south-west of centenary Bore.
The gradients associated with this magnetic high are not as steep as
found on the major high. Within this region the trend of contours is
to a high closure point along the southern boundary of the permit. The
highs are approximately 1, ?00 gammas above the lowest varue in section,

zone z. This zone is characterised by two features.
Firetly the change in gradient value from zone 1, and secondly the
low magnetic values obtained. The magnetic low stretches from the
western border just south of Marshall and Hay Rivers junction to the
eastern border in the vicinity of the Toko Range. The northern extension
of the low is approximatery ratitude 2zogo, s, which is stighfly north
of Tarlton Downs Homestead. As with zone 1, the trends are east-west.

The eaetern edge of contact between zone Z and 3 lies to the
eouth of Tobermory Homeetead.

Sheet :
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?,4p,o 3. ThL zooc i¡ ch¡rrctcrlecd by threc l¡rturc¡. Fireily
the gradients ere steep, however, theee become more moderate as

we approach the eastern border. Secondly it is a zonLe of high mag-
netic valuee.

F inally, the zone has a larger number of anomalies than
found inieither zones L or 2.

The zorLe extends across the permit dividing the permit
into two sections. Anomalies up to 1, g00 gammas are located on

the weetern section of the high.

A possible connection between zones 3 and 5 is indicated
by the presence of the sharp anomaly in the vicinity of Floodout Water-
hole.

As m-entioned previously in this paragraph, the gradient
along this high decreases as we move to the east. The gradients in
this region around robermory are indistinguishable from those of
zonea 2 and 3. However, the presence of the high anomary values
in the region indicate a zorre difference.

Zone 4. zone 4 is an area of low gradients and low magnetic
values. The number of magnetic anomalies are greatly reduced and

the anomalies that do exist are broader and larger than those existing
in zones 3 and 5.

This area is located on the north-east section of the permit t

and extends across the permit in a south-westerty direction, decreasing
in size as it progresses. The lowest anomaly value would ue 

"pp"à*-imately 700 gammas.

Zone 5. Within the zone which is located at the north-west corner
of the permit are a large number of magnetic anomalies having sharp
gradients. The anomalies are orientated east-west since there is a
eharper change north-south than there is east¡¡¡est. The highest values
are above 2,100 gammae.
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INTERPRETATION :

The interpretation of the magnetic results will be done
in two fashions. Firstly it wil be interpreted qualitatively and
secr;ndl.v quantitatively.. In the quantitative section two methods
of interpretation wiLl be used, namely peterrs and vacquerrs methods.
The applicability of the techniques and their limitations will also be
discuesed. At the completion a correlation of the two sections will
be undertaken.

QUALITATIVE

The low magnetic anomalies of the south-west corner
correspond to outcropping, Archean sediments. This is the south
western section of zone 2. The decrease of regional magnetic anomaly
as indicated on the profiles means that the dissemir¡ated magnetic
susceptibility in Zone 2 is lower than zone 1.

zone 1 corresponds to outcropping lower proterozoic
sediments, while zonea 2 and 4 represent areas of deep sedimentation
or bedrock changes. In zone 3 the shallowed section should be to the
west as the gradients on this zone get less st eep as rÃ¡e approach the
east.

There are two reasons which wilI cause a sright change
in the above theory. Firsily the anomalies of zones 3 and 5 are
comparable with the anomalies found over the lower proterozoic and
secondly the gradients are steeper than those obtained over Archean
bedrock. It is thought that we have a change of background magnetic
susceptibility as we move northwards. However, it is thought Zones
2 and 4 are associated with depth rather than magnetic basement
ehanges. t

The Toko Range syncline is represented by a small magnetic
anomaly on the eouth eaet corner of the permit. The magnetic high rep_
regents the presence of such bedg. The limit'of the lower proterozoic
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ie taken t-o be roughly the extent o1. Zone !.
The presence of. Zone 2 could be taken to mean a zone

of deep sedimentation. The shallowed gradients being an indication
of depth. It ie aleo thought that there is a basement change from
lower Froterozoic to Archean bedrock.

Therefore it is thopght thet Zones 3 and 5 represent
arca6 of shallow sedimentation. The actual extent of the etructural
low is larger than the magnetic anomaly because of the change of
baeement in the Tobermory area.

QUANTIT^â. TIVE.
The magnetic anomaliee have been studieú using both

Peterrs Method and vacquerts et al method. Both methods give

the eame general variation but due to the corrrection factors could
give variatione in depth, by a roughly constant amount.

A discussion of the magnetic anomaries found for depth

determinatio¡1s vil] have to be undertaken. Magnetic anomaries do

not necessarily have to comespond to the eurface of bedrock and so

can very in aize and magnetic susceptibility contrasts. one method

of obtaining a bedrock contour map is to use only the sha[owest
anomalies found. However, this could lead to the neglect of anomalies
which are deeper due to structure.

To aid in this, the anomalies have been distributed according
to what zones they occur in. Previously, they had been treated all
together. An example of this is figure l?. The anomalies do falr
in a vague sort of zone as indicated. The average varue over the
four thousand foot interval has been plotted on figure 18.

The small anomalies over the Archean bedrock are left
by themselvee. A decrease of enomaly height against depth of anomaly
is found for anomalies with a maximum depth of less than 16,000 feet.
Above theee we h¡ve two diecontinuitiee. These diecontinuities are
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proâ¡cod by e proòrct (IT) chrngG. u the aíze or the anomalies
are similar the magnetic susceptibility varies by a factor of from
two to nine.

Therefore, in plotting of the results, only the anomalies
in the range of 0 - 16,000 (vacquerrs et al method) and 0 - 12,000
feet (Peterrs method) have been used.

For Peterrs method a factor of 1.5 has been used.
Strictly speaking this factor is for north-south trending anomalies
and therefore since the anomalies are east-west an orientatÍon factor
should be required. However, the orientation has been taken into
account in Vacquerts method and Peterrs method has not been modified.
Under these conditions, Peterrs method should yield a minimum depth
and Vacquerrs method a possible maximum.

A depth contour map has been constructed on a zorle base
plant, (plate 10). The contour map indicates that the zones found
on the aeromagnetic contour map are basement types and not as

such directly associated r'¿ith depth.

The Archeaa bedrock is clearly ouilined. The depth of
the anomaly plane is generally above mean sea lever. In the bottom
half of Permit oP63 there are two areas of deep sedimentation. one
is the extension of the Toko Syncline and the other extends through the
Tarlton Downs area. The bulge in the zone 1 contours has probably
been produced by the sedimentation of upper proterozoic in this
area.

There are three basement highs in the south half of the
permit. These are located at stations Dgbl, D31g and DgB?. The
magnetic basement high at station D 951 is 4,000 feet berow Mean
sea Level andthe high at stationDglB is 3,000 feet below Mean sea
Level. At station D33? the high ie 4,000 feet below Mean sea Lever.
Thia forms a ridge across the permit.
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In the vicinty of Lucy Creek we have another high
which hae a vrlue of 2,000 feet below M.s.L. A ridge runs
north-east south of Mt. Hogarth. This area has two highs
one at M.S. L. and the other at 4,000 feet below M.S. L.
Another'is around B.M.R. station 2621 and has a depth of
2,000 feet below M.s. L. The remainder of the north
east section of the area is a low area. The value in this
region would be 8,000 feet below M.S. L.

ì
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CORRELATION OF AEROMAGNE TIC & GRAVITY DATA :

The agreement between the gravity basement contour
map Text figure 6 and the aeromagnetic basement contour map is
good. rhe folrowing points arise from the study of the two maps :-

a)

b)

The basement trends are the same on both maps.
The aeromagnetic map shows more detail as there
are greater numbers of points to contour. Since the
gravity map does not provide a simple picture for
conversion to depth it has far less points for control.
Also the gravity in this case is far less sensitive to
local changes as it has been obtained from the regional
curve. The residual gravity has to.rbe studied with the
regional depth map.

The depth values obtained from the regional gravity
are very similar to those obtained from the aeromagnetic
survey.

c)i

These conclueions therefore suggest the following :_
a) From the gravity interpretation, that the Field River

beds disappear as we move into the Toko s¡rncì.ine. The
possible extent of the Upper Proterozoic is closely indicated
by zone 1 of the aeromagnetic interpretation.

b) zones 2, 31 4 and b of the aeromagnetic section are cbanges
in the general magnetic susceptibility in the Archean bedrock.
This may be associated with changes of lithology, for example
the presence of Meta sediments or granite.

c) The high on the regional gravity map associated with Lucy
Creek had gradients which u¡ere not generally found on the
map. Therefore these gradients were suspect. However,
the aeromagnetic map suggests that those gradients were in -
correct and they were produced not by sudden change of
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c) conttd. Ievel of bedrock, but by a decrease in depth
to bedrock instead of an increase. Zone 4
could therefore be granite. It would have a
density very similar to the Toko River Beds.
The correspondence of gravity and magnetic
depth values around Mt. Hogarth indicate that
there was a basement changefrom the Lucy
Creek area. This is taken to be normal Archean
sediments.

A comparison of the residual gravity and aeromagnetic depth contours
indicates :-
a) Contours of residual structures do not compare

with the aeromagnetic contour map.
The east-west trends of the Zones in the southern
section of the permit are indicated by an east_$rest
residr¡al trend.
The anomaly of station 6L_4. east of Tobermory is
both a high on the regional curve, a high on the
aeromagnetic contours and a high on the residual
curve.

On the western border, west of Tobermory high,
both gravity highs and l.ows correÉ¡pond to the
aeromagnetic basement high. It is thought that
the resultant high line running north_east is due
to a thickness of carbonates and does not correspond
to a structural high.
On the north-east corner of Op 68, the anomaly
rrariati on is one quarter of what it is at other
points. It is thougE that in this region besides
being associated with depth, the percentage of
carbonate in the etratigraphic eequence ie rrar¡rtng.

b)
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coNc LUSIONS :

The geophyeical evidence indicates that the depth of
sediment variee in permit op6g from M.s.L. to approximately
10,000 to 12,000 feet below M.S.L.

The north-west and south-west corners of the permit
have bedrock at sha[ow depth while the north-east and south-east
ereaa have the greatest amount of section.

Acroes the permit at a depth of approximately 4,000 feet
below M.S.L. we have a basement ridge.

There are indications that the basement changes from
Field River sediment to Archean eediments south-east of Tarlton '

Downs Homegtead.

There are changee within the Archean Bedrock. This
ið of importance in the Lucy Creek area.

l
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REÇOMMENDêTIONS

The followíng three aroas are .r@çonmended for
more deta.{-led etudy.

1. The aerornagnetÅc and gravlty structuf,e eentred
around gtavt"ty ctati ln 6l-4- Basanent le
expected at a depth of 4!000 feet bclow eea
Ievel under thls structutre.r

The &erornagnet-Lc and gravLty structures around
gravl'Ey etatlon D346. Basement i-s aga'Ln
expected at, a depth of 41000 feet bçlow eea
level"
The a.tea. north of Tobermory flomestead" The
depth to basement j"n thls area is expected to
have increaeed to 8+000 feet below .ses. level-
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B.M.R

B.M.R

B.M.R

DOBRIN M. D.
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WILSON R.B. et al.

VACQUERS V.

-26-

REFERENCES

Gravity Sheets Tobermory, Sandover
River.

Aeromagnetic Profiles Tobermory, Sandover
River.

Progress report.

Introduction to Geophysical prospecting
McGraw HilI, L964

Interpretation of Aeromagnetic maps
Geological Society of America Mem oir 47
of 1 951.

Geology OP 63.
Private report Geosurveys 1964

q

ai

;



é-on
l^(L

= D MILIE

'+D0 û Ff

rf

¡l

AI LLE IIDf

VEßT

$rtL0t
8å

L[tlllûll N-[ 9ûtJT¡Eßfl t$ülltÁhll + p[Ét¡17

?"1

0tILtilrÅL
ûp

4""

FIGIIR}i 4

I

$rIit0il b I,1/- I

00lJTll[ [il s$ff[tB

[tr[ 0 Ér LEtrL l{Å V l,llEA a-q), ê-o+- ilrl.l,. 9f ATru N 2rg t,üLDÂ ûßT

, l0$

14.

u 00Û

tt fl00



é-n'th,

LLq.

rf.

l0 ß

Itr '8 lll
\JÉß1.

t = tllt

q t I Lt

êr¿a-.

4 pEtulT

ê-a1 Ø'

Itr Il9l¡[ÂL 0&ATrlv

t0IIß[ bDIlDA[9.

9lt,lllll
03

[0r{$ïßüûTrD F

}l- g il

ilsLûglt,tL
û[

Pu1

Ttct

\. ./
-_-

Àg

L0tÂ

rn¡7<<

Å*

\€¿41

Þ1'



I

FIGTIRE 5

3

3t1il0ilt t
I,l

EDgETIITTÉI

TD FETM OE.T MtlrNr,ßÊ tßß
o.

a

4ûût

I U0u

tatn

ê-omot
6 v¡mL oe

é -ot
ê- ot

,-f

A*.

HILIglcÅL $rtrtril
83t I

tl c0r9fßl,tTrx
l0tlrl0r r-$

tÌtl ¡.I9ltIlr gtNtrv

I Alrg¡l Dllt{oArV + l¡llillf
g I,ILE t{$ Í.

vl¡r
tl
il

-8 [{l![e
'4[U0 ËÍ



o59s0

o 14 800

13!!!v.e00úr0

-I

l! 000

t0

5900

0û0

o t6¡!

tD00

o

G.

Ítìll

tß.

I.l.

t.

I
r.c.

L

0

I
L

I I04

t
0

ï

I
I
L

I
I
,t ItL

T

v

f;IC;t tìt;t 6

¿0N7or¡R r{.rÉtvAL tooo Ft:

ÀHi¡Âilrr
JlJI\/i IJ

l,lL
SUrlIï
ll4rr'lr

IALßrmIr$
0llTE T I

OEY
I p 83

rlu
It

5 E pr
}lNtl$IIIÅL

c0rl r0lJlDI

rinIIÏ

Ä!t t[
05tlil I

ob90û

+

llt

+
rc¡.0 ! ! ¡N

o
1900

bASIN

l+t



.¡
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Horizontal Scale 4 miles to an inch.

Hq..;(a -f

Approx. Profile Scale
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Horizontal Sca1e 4 miles to an inch.

I -- r I - I .l

?(^ lã
Approx. Profile ScaLe

250 Gammas

I

o

I
I
I

-,À 11

+o'
4

13



,I

r r .Iì.rr:ì]jEo tj1ìt ì I I

F'q 13
Approx. profile ScaleRESIDUAL JVTAGNE TiC ANOMAi IES

Horizontal Scale 4 miles to an inch.

250 Gammas

o

¡



l1

..l

l. 
-

..- 
- 

.-,,f{ed 
ar



:--l -l- :.ì



¡r
0I

tt.
l 

'tr
t€ -

C
=

t

ta
Ilt

t$ E

q - + f

(t
t

+ +

t +
+ +

:r
>

+ +

+
-

I t-

+ + +

+
+

C
P Îs
 -

Ì- I

C
F

+ +

+
+

++ +
+

t.
+ t

Þ
l

L o 3l
-

t Ll
.

L i r
.

LI f¡ Þ fr 2 L r t, r L

+

+
+

t

E r

õ

-ñ tti d '--
l

fá
 

rS
oQ t- Þ

+

'í F @
15

+
--

l

F - rd

+

+
f

+

+
+

+

+
+ +

+

rù
,

6 qÐ îs

x €

:t Jù r
+

+ +

(r
Þ o





Appendix 1(i)

GRAVITY VALUES

D277

D27B

D279

D2BO

D28I

D2B2

D283

D2B4

D285

D286

D2B7 A

D28B

D2B9

D290

D291

D292

D2 93

D294

D295

D2 96

D297

D298

D299

D302

D3 03

D304

Station

Heli

Heli

Heli

Heli

Heli
Heli

Heli

Heli

Heli
Heli

Heli

Heli

HeIi

HeIi

HeIi

Heli

Heli

Heli
Heli

Heli

Heli

HeIi

Heli

HeIi

Heli
Heli

Type

o
22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

sz. s

57 .7

57 .7

56. 6

57

56. B

56. ?

56. 7

56. B

57 .2

57. 3

50

50.4

50.6

50.3

50.6

50.7

50.5

50. 7

50.9

50.5

47.L

47.7

22

22

22

44.3

44.7
44.3

Latitude
South

902

862

833

898

919

931

813

822

778

706

733

919

730

?38

740

830

935

902

932

932

1 014

962

905

1184

893

793

feet)
lev.

756.69

749.t5

749.66

7 59 .42

7 59.42

7 59.23

768.79

?67.19

770.54

780.83

779.49

762.03

777 . OB

773.75

77t.75

761.06

7 50.27

753. 80

7 49. 69

749.4L

743.52

748.51

750.52

726.30

747.L8
754.59

s. Gravity
978

-20.3

-23.9

-18.3

- 9.9

- 8.6

- 8.0

- 6.6

- 7.5

-7 .4

- 2.5

- 2.9

+ 1.3

+ 2.7

- 0.3

- 1.8

- 6.6

-10.1

- 8.7

-10.9

-11.4
-11.1

-13.1

- 8.7

- 9. B

- 9.7
- 8.9

D 1.9

-14.5
-15.0

-15.1

-16. B

-t2.2

-t4.4
-L3 .2
-12.0

-23. B

-27.3

-27.6

-13.4

-72.2

-11.6

- 9. B

-10.7

-10. 4

- 5.3

- 5.0

- 2.3

- 0.2

- 3.2

- 4.7

- 9.8

-13.8

-72.2

D 2.2

-26. L

-29.4
-23.6

-15.7

-14.5
-14.0

-11.9

-L2.8

-r2.4
- 7.0

- 6.8

- 4.6

- 2.0

- 5.0

- 6.5

-11.9

-16.1

-14.5
-16.8

-17.3

-17.6

-L9.2

-14.5

-17.5

-15. 4
-15. 0

D2.4

BOUGUER



Appendir 1 (ii)

GRAVITY VALUES

D305

D306

D307

D3OB

D309

D310

D311

D3t2
D313

D314

D315.

D316

D317

D318

D319

D320

D3 21

D322

D323

D324

D325

D326

D327

D327 A

D328

D329

D330

Station

Heli

Heli

Heli
Heli

Heli

Heli

HeIi

HeIi

Heli

Heli

Heli

HeIi

Heli

HeIi

Heli

Heli
Heli

Heli
Heli

Heli
Heli

Heli

Heli

Heli

Heli

Heli

Heli

Type

44.7

43. I
45.7

44.7

44.2

44.7

44. L

38. 6

38.6

3?. I
38.0

38.6

38.6

39.6

40.5

40.3

40

37

39.'3

31.4

31.4

32.3

32

32.2

30.8

30.8

33. 5

o
,,

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

Latitude
South

805

816

801

826

871

1069

784

710

770

827

826

833

849

?68

814

889

980

877

950

986

913

893

882

870

864

777

743

Elev.
(f eet)

?54.38

7 54. 97

?57. 35

7 57 .48

?60.09

746.72

762.46

760.61

758.59

751. 63

749.72

747.45

748.03

753.46

749.81

?43. 09

735.80

732.66

732.75

72L .30

725.99

729.60

731.86

731.36

733. 53

735.44

7 4t .23

Obs. Gravity
9?B

-8. ?

-6. 3

-?. 0

-4. 1

+2.2

+2.L

-L .4

-2.5
-0.4
-2.6

-4.7

-7 .l
-5. 4

-6. 7

-8. 1

-9. 4

-10. Q

-17.1

-14.9

-15. 3

-14.1

-L2.3

-13.8

-10.6
-L4.7

-L4.2

D 1.9

BOUGUER

-11. B

-9. 5

-10.1

-7 .3

-L.2
-6. 4

-4.4
-5. 3

-3.4
-5. 8

-7. I
-10.3

-8. 7

-9. 7

-LL.2

-L2.8

-13. I
-20.5

-18. 7

-18.8

-17. 6

-15.7

-1?.8

-13.9

-t7.7
-1?.1

D 2.2

-13. I
-r1.5
-L2.1

-9.4

-3. 3

-4.7

-6.4
-7. 0

-5.3

-7 .9

-10.0

-r2.4
-10.8

-11.6

-13.3
-15.1

-L6.2

-22.7

D2. 4

-2L.3

-21.1
-19.8

-1?.9

-19.3

-16.1

-19. 6

-18.9

-



Appendix 1 (iii)

GRAVITY VALUE S

o

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

,t

31.6

33 .2

32.3

32.3

31. 8

26

26.4

26 .4

22

22

22

22

22

22

22

22

22

,t

22

26.3

28.9

23

25.4

26.6

26.6

26.6

25 .7

26

26

18.9

20.2

t9.7
19. 5

20. L

19. 8

19.9

20.2

19.9

340

D339

D338

D337

D336

D335

D334

D333

332

331

D352

D353

D354

D355

D356

D3 5?

D349

D350

D3 51

D346

D347

D3IB

D341

D342

D343

D344

D345

Station

HeIi

Heli

HeIi

HeIi

Heli
Heli
HeIi

Heli

Heli

Heli

Heli

Heli

Heli

HeIi

Heli
Heli

Heli

Heli

Heli
Heli

HeIi

Heli

HeIi

He1i

Heli

Heli

Heli

Type I-atitude
South

7L7

728

723

678

633

620

622

647

654

683

684

706

707

787

BO2

942

993

1019

940

857

913

850

802

729

696

664

627

feet )

lev.

7 43 .64

748.89

?50.13

755.80

?56.66

?96.37

?51.01

799.8

799.68

747.09

74I.04

736.25

731. 60

727.LL

726.7t

715. 07

714.40

7 2I .16

703. 60

708.69

706.23

736 .7 4

?17.81

728.07

727.35

730.90

a

978
Gravity

-11.6

- ?.3

- 5.4

- 2.9

-: 4.6

- 9.7

- 5.3

- 2.6

- 5.9

- ?.6

- 7.4

-L3.2

-19.0

-17.9
-17.3

-L8.2

-15.6

- 7.0

-22.6
-24.7

-22.7
-15.3

- 9.1

-14.6
-13. 4

-11.1

-L2.4

D 1.9

-14.4

-10.1

- 8.2

- 5.5

- ?.0

-L2. T

- 5.1

- 8.4

-10.0

-15.9
-2L .7

-20.9

-20.4

-2L.8
-19.4

-10.9

-26 .2

-28.0

-26!2
-18.6

-L2.2

-L7 .4

-16.1

-13. ?

-14. 8

-10.2

D 2.2

-L6 .2

-11.9

-10.0
- 7.2

- 8.6

-13.6
- 9.3

- 6.7

-10.1

-11. I
-11.8

-L7 .7

-23.5

-22.9

-22.4
-24.2
-2L.9

-13.5

-28. 6

-30.2

-28. 5

-20.7

-I4.2
-19. 3

-17. B

-15.3

-16. 4

D2.4

BOUGUER



Appendix 1 (iv)

GRAVITY VALUES

D358

D359

D360

D3 61

,D362
D363

D364

D365

D366

D367

D36B

D369

D3? 0

D3? 1

D372

D37 3

D374

D375

D376

D377

D378

D37 9

D380

D3 81

D382

D383

D384

Station

Heli

He1i

Heli
HeIi

Heli

Heli

HeIi

Heli

Heli

Heli
Heli
HeIi

Heli

HeIi

Heli
He1i

Heli

HeIi

He1i

Heli

HeIi

Heli

Heli

Heli
Heli

Heli

Heli

Type

Io

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

17.8

22

2r.7
13.3

13.6

13.9

t4.2
14.2

L4. L

13.7

14.6

14. 0

13.9

14.5

14.7

14. B

14. B

7.6

8.9

8.0

t. t

7.8

8.5

8.0

l.l

7.8

8.2

Latitude
South

645

598

630

578

582

623

687

706

666

681

703

732

760

787

817

851

985

890

85?

832

?90

761

762

718

710

7L4

687

Elev.
(f eet)

790,7

?95.13

736.32

?85.9?

786.28

786.6

7 86 .92

726.75

724.83

725.20

733. 00

732. OO

7 20.52

708. 04

713 . 48

721.88

708.98

708.14

725.26

722.34

?09.90

716 . 43

719. 60

720. t5

718. 41

7L9.24

730.88

Obs. Gravity
978

-11.3

-2.7

- 4.5

-18.6

-16. 7

-10.5

-ro.2
- o.4

-15. B

-13.6

- 5.3

- 3.6

-13. 0

-24.2

-16.9

- 6.2

- 9. B

- 9. ?

+ 3.8

0.0

-15.0

-10.6

- 8.8

-10.1

-r2.7
-11.1

- 1.8

D 1.9

BOUGUER

-13.8

- 5.0

-16.9
-20.8

-18.9

-L2.9
-t2.9
- 3.1

-18.4

-L6 .2

- 8.0

- 6.4

-15.9

-27.2

-20. r

- 9.5

-13.6

-13.1
+ 0.4

- 3.2

-18.1

-13.5

-11.7

-L2. I
-14. B

-73. I
- 4.4

D 2.2 D2.4

-15. 4

- 6.5

-18. 5

-22.3

-20.4

-14.5

-14.6

- 4.9

-20.0

-17.9

- 9.8

- 8.3

-17. I
-29.2

-22. L

-11.6
-16.1

-15.4

- 1.6

- 5.3

-20.0

-15.4

-13. 6

-L4.7

-16.6

-15. 6

- 6.2
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Appendix 1 (V)

GRAVITY VALUES

D3B5

D386

D387

D3B8

D3B9

D3 90

D3 91

D3 92

D3 93

D394

D395

D3 96

D3 97

D3 98

D399

D400

D401

ù402

61-1

6L-2

61-3

61 -4
'61-5

61-6

61 -?

61 -8

Station

Heli

Heli

Heli

Heli

Heli

Heli

Heli

Heli

Heli

Heli
HeIi

Heli

Heli
HeIi

Heli

Heli

Heli

Heli

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Type

20.5

23. O

26.7

29.7

31.7

35.5

39.7

44.0

o
22

22

22

22

22

22

22

22

22

22

22

22

t,

,,

22

22

22

22

8.2

8.3

8.2

7.3

2.2

1.8

0.8

1.5

1.8

2.5

2.2

2.5

1.8

1.8

1.9

1.6

2.2

1.6

22

22

22

22

22

22

22

22

Latitude
South

645

671

620

616

673

697

676

735

7t2
799

749

785

779

852

850

872

954

940

573. 0

582.3

599.6

6L4.4

638.1

675. 0

773.9

803.8

Elev.
If eet)

736.07

729.37

727.L4

72t.17

7L8.7L

?13.33

705.19

711.61

7 29 .32

716.36

774.67

795.98

7L3.2L

705.58

707. 09

710.76

677.2r

680.94

746.78

7 52.24

754.52

754. BB

75?.15

7 57 .37

758. 80

7 65 .23

Obs. Gravity
978

- 0.5

- 4.5

-10.2
-15.5

- 8.6

-11.9

-20.5

-10. ?

+ 5.1

- 2.5

- 7.4

- 3.9

-6. 3

- 8.9

- 7.6

- 2.L

-30.5

-27.r

- 6. B

- 3.3

- 3.7

- 4.9

- 3.7

- 4.9

- 1.1

+ 2.9

- 2.0

- 7.7

-L2. 6

-17.9

-tr .2
-14.6

-23. I
-13.5

t,

- 5.6

- 2.9

- 6.9

- 9.3

-t2.2
-10.9

- 5.5

-34.2
-30.7

- 9.0

- 5.2

- 6.0

- r.J

- 6.2

-7 .5

- 4.r
+ 0.2

- 3.6

- 8. B

-14.1

-19. 4

-L2.9

-16. 3

-24.8

-75.4
+ 0.5

- ?.6

-72.2

- 8.9

-11.3

-14.3

-13. 0

- 7.7

-36.6
-33. 1

-10. 4

- 7.0

- 7.5

- B. B

- 7.8

- 9.2

- 6.0

- 2.2

BOUGUER

D 1.9 D 2.2 D2. 4

a
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Appendix 1 (V1)

GRAVITY VA I,UES

D2.4

+ 3.6

- 2.4

- 2.8

+ 1.8

+ 1.1

+ 3.3

+ 4.6

+ 4.4

-13.0
-72. 4

-72. 4

-10.7

- 8.7

- 5.7

-16.5

-14.6
- 7.7

- 5.0

- 1.3

- 6.5

- 6.5

- 7.7

- 3.4

- 9.9

-r2.9
-15.0

-I5.2

- 0.7

- 0.4

+ 0.1

- 0.7

- 1.9

+ 0.5

- 2.9

- r.2
-16.3

-15.7

-15.6

-13. B

-11. 9

- 8.7

-18.6

-16. B

- 9.9

-7t

- 3.6

- B. B

oo

-10.10

- 5.9

-72.5

-15.4

-I7.7
-17.9

- 1.1

- 2.3

- 1.6

- 2.4

- 3.8

- 1.3

- 0.3

- 0. ?

-18.4

-17. B

-I7.7
-15.9
-13.9

-10.6

-2r.4
-78.2

-11.3

- 8.6

-50.5
-10.3

-10.3

-11.63

- 7.4

-r4.2
-17.1

-19.4
-19.5

61-9

61-10

61-11

67 -12

43-6

43 -7

43-8

43-9

62-7

62-2

62-3

62-4

62-5

62-6

60- 1

60-2

6 0-3

60-4

60- 5

60-6

60-7

60-B

60- I
60-1ó

60-11

60-12

60-1 3

Station I'ype

o

22

22

,,

22

22

,t

22

22

22

t2

22

22

22

,,
22

22

22

22

,t

22

22

22

22

22

22

22

,t

46. 9

49. B

54. 0

5B

57 .4

57 .7

54. 3

51.0

43. B

48. 6

52.2

55. 0

56. 6.

59. 3

I7 .7

18. 6

18. I
19.0

20 .2

20.3

20. B

23. 0

24.6

27 .2

28. T

28.9

31.0

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Latitude
South

744.6

734.0

687. 6

658.0

763. 6

720.3

773. O

800.3

845.5

B4B .2

831.8

815. B

819. 5

777.9

559.7

561.2

556.8

572.0

585. 5

593. 7

603. 2

6t4.4

669. B

682.6

690.0

713.6

4635

E lev.
(f eet )

773-16

775.85

783. 99

789.57

780.68

786.22

780.17

77 4.47

746.31

751. 7B

?66. B7

7 62.60

766.06

77 5.25

734.99

?37. 80

7 44.62

746.99

751. 03

7 45 .39

7 45 .28

745.59

750.07

743. 93

74I.77

7 39 .28

739.61

Obs . G ravity
978 f) 1.9 D 2.2
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Appendix t (Vii)

GRAVITY VALUES

60 -14

60-15

60-16

60-17

60-18

60-1I
60 -20

60-21

60 -22

60-23

60-24

2607

2608

2609

26rO

26Lt

26L2

261 3

2755

2756

Station Type

Ground

Ground

Ground

Grou nd
a

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

27

2l

27

2L

2l
2t

2t

2L

2t

o

22

22

22

22

22

22

22

22

22

22

22

59. 3

54. 0

56.8

57 .4

58. 0

57. 6

57. 9

58.2

5?. 6

33. 6

36. 1

35. 9

35. I
35. I
37.8

39. ?

42.5

40.2

37 .4
35.2

Latitude
South

7L9.7

146.9

776.8

831. 5

961. 7

938.2

859.0

870. 4

892.5

914. 5

945.4

963

017

820

780

732

727

694

752

727

feet)
lev.

743. 88

746. 39

743 .29

738.42

729.42

731.13

738.18

74t . 09

?35. 36

728 .22

727 .86

684. 45

68?.69

768.73

715. 58

713.33

7t6 . 07

?06. 01

700.73

716.07

s
978

Gravity
D I I

-13. 5

-11.5
-L2.3

-13.3

-t3.2
-L5.2

-15.8

-15. 0

-16.8

-19. 4

-15.2

-16. 3

-14.4

-15.3

-16.5

-16. I
-18.8
-19.1

-18.4

-20.2

-22 .9

-18.9

- 4.3
+ o.7

- 5.5

- 2.1

-15.4

-16. I

-7. 5

-2. 3

-8. 3

-4. I
-18.1

- 9.7

D 2.2

-18.1

-16.2

-17.2

-18. 6

-19.3

-21 .2

-21.3

-20 .5

-22.5

-25.2

-27.2

- 9.5

- 5.7

-LD.2

- 6.7

-20 .2

-11.6

D2.4

BOUG UER

I



Appendix I (Viii)

GRAVITY VALUES

2644

2645

2646

2647

2648

2649

2650

2657

2652

2653

2654

27 13

2656

Station 'f ype

Ground

Ground

o

1 40.5

r 39.2

Ground 1

Ground 1

Ground 1

Ground 1

Ground 1

Ground 2I

Ground 1

Ground 1

Ground 2l

Ground 2t

Ground 1 40. 1

40. 1

39. 7

40.2

39. 9

39. 7

40. I
37 .9

39. 5

40.4

38. 5

I-atitude
South

670

706

BB2

827

806

785

B?O

856

BB1

936

892

922

910

feet )

lev.

695. 00

682. 83

674.36

676.98

676. 35

674.6r

672.49

675.1B

676. B6

674.34

678. 30

678.42

676.65

a . G ravity
978 D 1.9

- 9.7

-19.3

-15.1

-16. B

-18.6

-27 .6

-19.0

-r4.2
-r2 .4

-72.0

- 9.2

-r2. 3

-22. O

-18. 5

-20.0

-27.7

-24. 6

-22.4

-17.5

-15. B

-15.6

-12. 7

- 9.1

-10.9

-12.7

-74. 4

D 2.2

-14. 0

-23.8

-20.7

-22.7

-23.7

-26. 6

-24. 5

-t9.7
-18.0

-18. 0

-14.9

-15.0

-16.7

D2.4

BOUG UER
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DEPTH DETERMINA TIONS AEROMAGNETIC SURVEY Appendix , (i)
\ \( )MALY

Fig 7 1 (a)

(b)

2 (a)

(b)

3 (a)

(b)

are)

(b)

5 (a)

(b)

6 (a)

(b)

7 (e)

(b)

I (a)

(b)

e (a)

(b)

DEPTH
(fèet)

line 106 2x4 N N-E (?) .9 xK I .ss

line 106 2x4 N N-E (?) 1.5xKl.ss

line 106 2x4 N N-E (?)

.2 xK I .ss

.1xK I .ss

,1xK I .gs

.2 xK I .ss

2273

4446

11114

5557

11114

2223

27786

6669

3334

2223

4446

2223

2222

4444

.15 x L

,38xL

.3 x L

.77xL

.t2){L

.15 x L

1 2000

20000

1980

1980

10 50

4000

1650

'1980

20000 9xL

334 73 1.5 x L

line 104 2x4 Nth

line 103 2x4 N N.E

line 103 2x4 Nth

line 101 2x4 N N-E

line 102 2x4 N

.1xK I .gs

.2 xK I .gs

.5xK l.ss
.25 xK l.ss
.5xK l.ss
.1xK I ,gs

25 xK I .ss
.3xK l.gs

1

.r5 xK I
10xK/

.95

,95
t

LOCATION NxM N AZIMUTH

(K =5280x4)

DEPTH INDEX MAP
MODEL DEPTH

(feet)
PETERS

(L=5280x4)
1.5

line I 01 2x4 N
15 x L 1 980



DE PTH
(feet)

N AZIN{UTH
DEPTH INDEX MAP

MODE I-
(K =5280x4)

LOC A-f ION NxM

Iine 100

line 9I

Iine I I

Bx4

Bx4
Bx4

2x4

2x4

2x4

Bx4

8x4

N N.\M

N N-W

N N-E

N

N

N N.E

N N-E

N

.1

.1

.1

.1

,1

.1

.15

.15

.1

,2

.1

.15

.1

.15

xK
xK

xK
xK

xK
xK

xK
xK

xK
xK

xK
xK

xK
xK

,95

.95

.95

.95

1,3

1.3

1.3

1.3

1.3

1,3

1.3

1.3

.95

,95

2222

2222

2222

2222

1 625

32 50

2438

2438

L625

32 50

t625

2438

2222

3334

.1xL

.1xL

1xL

15 x L

15 x L

12xL

12xL

DEP'f H DETERN{INA'TiONS AEROMAGNETIC SURVEY
Appendix 2. (ii)

75xL

.25 x L
1.8 x L

F'ig 7

Fis I

,.\ \OMA LY

10 (a)

(b)

11 (a)

(b)

12 (a)

(b)

13 (a)

(b)

1a.(a)

(b)

15 (a)

(b)

16 (a)

(b)

1 (a)

(b)

2 (a)

(b)

I ,s5

I .e5

22200

20000

111 14

40011

DEPTH
(feÊt)

133 3

1333

1 4?0

1 460

1 460

t222

1 658

1 0560

352 0

25344

line 106 2x4 N N.W 1

.5xK I .95

1.8 x K I .95

Kx

9xK

e 103 2x4 N N.W
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DEPTH DETERMINATIONS AEROMAGNETIC SURVEY Appendix 2. ( iii)

.\ \OMAT-\ DEPTH
(fe€t)

Fig 8 3 (a)

(b)

a (a)

(b)

5 (a)

(b)

6 (a)

(b)

7 (a)

(b)

B (a)

(b)

e (a)

(b)

l0 (a)

(b)

line 97 2x4 N 1.0 x Ki . 95

1.0 x K I .95

.7xK I .95

.7xK 1.95

.9xK l.ss

.5xK I .ss

.8 x K I .95

22000

22000

15560

15560

20000

11114

17?80

BxL r7264

line 97 2x4 N 5xL 7040

line 10 0 2x4 N 8xL tt264

line 100 .75xL 10560

line 92 .8 x K I .95

.?xK I .ss

1.1xK/.95
1.1xK I .95

1 x K I .95

.6 x K I .gs

lxK l.s5
1. ? x K I .95

.B x K I .95

.5xK I,gs

17?80

1 5560

2445r

2445L

22230

13 340

22230

3?789

1?783

11114

65xL 91 52

line 93 2x4 N N-W 9xL t2672

liñe 94 2x4 N N-W 9xL t2672

line 94 2x4 .85 x L 11968

fa)

lor
.7 x L
.7 x L

(L=5280x4)
PETERS

1.5

DE PTH
(feet)

DEP'fH INDEX MAP
NTODE L

(K =5280x4)
N AZIMUTHNxl\{I ,OC A-IIO \

11

t2
Iine 94 2x4 N N.\M 98 56



L=5280x4ì(

1.5

PETERS

,35xL

9xL

1.5 x L

7 xL

1.0 x L
1.0 x L

1.1x L

DE PTH
(feet )

I 892

889 2

2230

T7783

26670

22230

22230

22230

15560

17?83

33343

35566

DEPTH INDEX MAP
MODEL

(K =5280x4)

.4xK 1.95

.4xK 1.95

1 x K I .9s

.BxK I .s5

1.2 xK I .95

1.0 x K I .95

1.0 x K I .95

1.0 x K I .9s

.7xK l.9s

.8 xK I .ss

1.5xK1.95
1.6xK1.95

N AZIMU'| H

N

N

N

N

NW

NE

NxM

2x4

2x4

2x4

2x4

2x4

2x4

t,OCA'f ION

line 94

line 9 6

line I6

Iine 92

line I3

line 92

t

DEPTH DETERIVIINATIONS AEROMAGNETIC SURVEY Appendix 2.

4xL

5xL

DEPTH
(feet)

4928

14080

1 4080

1 5488

r2672

98 56

2rL20

56 32

7040

(iv)

A NO !\1A T-Y

Fig I 13 (a)

(b)

14 ta)

rb)

1l (a)

ru)

16 ra)

{b)

1? (a)

(b)

18 (a)

(b)

F'ig 9 1 (a)

(b)

2 (a)

(b)

3 (a)

(b)

line B 5 4x4

line 84 4x4

N

N

.5xK lt.o

.4xK lt.q

.?xK lr.0

.5xK lr.4
.45 xK I I.s
.4 x K I 1.3

10560

6034

r4784

7543

731 0

6500

Iine I6 6x4 N 4xL 56 32



1.5

PETERS
(L=5280x4)DE PTH

(fet:t)

21 000

42000

15560

B 891

1 6896

2TI2O

2L720

31 680

22222

22222

22222

33343

22222

1 6896

DEPTI{ INDEX MAP
\{ODE L

(K =5280x4)

.1xK lt.o

.2 xK I 1.o

.7xK 1.95

.4 xK I .ss

.8xK lt.o
l xK lt 0

1 x K I t.0
1.5 x K I 1.0

1xK I 95

1 x K I .ss

1 x K I .gs

1 x K I .95

1.0xK/1.0
.8xKlt.o

\ AZINTU'| H

N

N

N

N

N

N

N

N

\xi\I

4x2

2x4

4x2

6x4

2x4

2x4

6x2

I OCA-rt()\

line B 6

line B 6

Li.ne B 7

Iine B 7

Iine I B

line B 5

Iine 82

DEP'f II DE'f ERMINATIONS AEROMAGNE-f IC ST,TRVEY
Appendix 2.

9xL

55xL

7 xL

7.4 x L

1.05 x L

5xL

7 xL

25xL

DEPTH
(fe€t)

L2672

71 44

98 56

797t2

74784

7040

98 36

3520

(v)

A )iO \1A T-\

Fig 9 a (a)

(b)

s (a)

(b)

6 (a)

(b)

7 (a)

(b)

B (a)

(b)

e (a)

(b)

l0 (a)

(b)

Fig 10 1 (a)

(b)

2 (a)

(b)

rtne I ¡ 2x4 N

N

.5xK I.gs
45xK I.ss
a xK I
L xK I

11114

1 0000

649 I
I6246

Iine 78 4x4 95

95

4xL 56 32



1.5

PETERS
(L=5280x4

35xL

.3xL

.9 x L

.B x L

7xL

5xL
5xL

7xL

7.4 x L
1.4 x L

1.0 x L
1.0

DEPTH
(feet)

7 780

6669

8892

11114

6669

B892

1 5560

13337

15560

2222

1??83

B89 1

16896

16896

1 5840

1 6896

10002

22220

INDEX MAP
MODEL

(K =5280x4)

DE PTHN AZIMUTHNxMLOCATION

DEPTH DETERMINATIONS AEROMAGNETIC SURVEY Appendix 2 (vi)
ANOMALY

DEPTH
(fiÞt)

Fig 10 3 (a)

(b)

4 (a)

rb)

S (a)

(b)

6 (a)

(b)

7 (a)

(b)

I (a)

(b)

e (a)

(b)

t0 (a)

(b)

line 77 2x4 N .35xK1.95
.3xK I .ss

.4xK l.ss

.5xK l.ss

.3xK l.ss

.4 x K I .gs

.7xK I .ss

.6xK l.gs

.7xK l.gs

.1 x K I .gs

.BrK I .ss

.4 x K I .gs

.8 x K I t.o

.BxK lt.o
.75 xK I 1.o

.BxK lt.0
.45xKl.95
1.0 x K I .95

I9772

line 73 2x4 N

4928
line 74 2x4 N

4224
line 73 2x4 N

Iine 74 2x4 N
98 56

7040

7040

9B 56

line 76 2x4 N

Iine 76 4x2 N N-W
1 4080 I

line 78 4x2 N N-W
72672

1l (a)

(b)

line ?? 2x4 N
LL264

¡



PETERS
(L=5280x4

1.5

.6xL

.5xL

1.0 x L

4xL

DEPTH
(fect)

13373

13373

10003

BB91

11373

7 310

B892

BB92

DEPTH INDEX MAP
MODEL

(K =5280x4)

.6xK I .95

.6xK 1.95

.45 xK I .95

.4xK 1.95

.7 xK I 1.3

.45xKlr.g

.4 x K I .ss

.4xK l.ss

N AZIMUTH

N

N

N

N

NxM

2x4

4x4

2x4

2x4

LOCATION

Iine ?B

line 79

Iine B1

line 76

DEpTH DETERMINATIONS AEROMAGNETIC SURVE' Appendix 2. (vii)

ANOMALY

Fig 10 12 (a)

(b)

1:l (a)

(b)

ta (a)

(b)

tõ (a)

(b)

F'ig I 1

N

N N-W

.5xK 1.95
1.2 xK I .95

.BxK l.gs

. xK I .ss

.9xK I.gs

.9xK 1.95

.65xKlL.s
.3 x K I 1.3

.7xK l.ss

.4xK I.ss

DEPTH
(fGEt)

8448

7040

14080

5632

8448

4224

10560

12672 
I

I

I (a)

(b)

2 (a)

(b)

3 (a)

(b)

{ (a)

(b)

5 (a)

(b)

line 72 2x4

Iine 72 2x4

line 72 2x4

Iine 72 4x4

N

N

11140

26675

17783

7 780

20005

20005

1 0560

4874

1 5560

889 1

6xL

.3 x L

9xL

75xL
!
j

I

I
(Iine 71 4x4 N N-W .3xL 4224



DEPTH
(fàEt)

7040

5632

98 56

8448

16896

7040

77264

11264

7040

1.5

PETERS
(L = 5280 x4t

.5xL

.5xL

.8 x L
8

.4 x L

5xL

.7 x L

DEPTH
(fect)

15560

15560

11140

I7783

17783

8 891

77740

11140

15560

13337

PTH INDEX MAP
MODEL

(K =5280x4)

DE

.7xK I gs

.7 x K I .ss

.5xK l.gs

.BxK l.gs

.BxK 1.95

.4 x K I .gs

.5xK l,ss

.5xK l.ss

.7xK I.SS

.6xK l.gs

N AZIMUTH

N

N

N

N

N

NxM

2x4

2x4

2x4

2x4

x4

LOCATION

Line 70

ine ?1

ne 71

ne 70

ine 70

DEPTH DETERMINATIONS AEROMAGNETIC STJRVEY Appendix 2 (vÍii)
ANOMALY

Fig 1t 6 (a)

(b)

I e

'b)

B ra)

rb)

e (a)

(b)

10 (a)

rb)

Fig 12 I (a)

(b)

, 2(a)
(b)

3 (a)

(b)

a (a)

(b)

ine 68 x4 w

w

w

w

.6 xK I .gs

.5xK I.ss
1.5 x K I .95

.7 x K I .gs

1.1 r K I .9s

1.0 x K I .ss

.4xK l.Ss
1.0 x K I .95

13337

11140

33 384

15560

24480

22228

BB9 1

22228

.6 x L

ine 6B x4 L.2xL

ine 68 x4
.B x L

.5 x L

.5xL

ine 68 x4



77264

1B 30

56 32

7040

4646

2534

9856

56 32

9B 56

DEPTH
(fàet)

(L = 5280 x4)
PETERS

1.5

DEPTH
(feet)

MODEL
(K =5280x4)

DEPTH I EX MAPNDN AZIMUTHNxMLOCATION

DEPTH DETERMINATIONS AEROMAGNETIC SURVEY Appendix 2. (ix)
ANOMALY

Fig 12 5 (a)

(b)

6 (a)

(b)

? (a)

(b)

B (a)

(b)

9 ta)

(b)

lo (a)

(b)

tl (a)

(b)

rz (a)

(b)

13 (a)

(b)

line 6 7 2x4 w

w

w

w

w

w

w

\4/

w

.7xK I.gs
1.1rK I .s5

.7xK l,ss
.55xKl.ss

.15 x K I .9s

.25 xK I .9s

.15 x K I .95

.15xKl.s5

.5xK l.ss
1.2 xK I .9s

.8xK l.ss
1.0 x K I .9s

.4xK l.ss

.5 xK I .ss

.8 xK I .ss

.8xK l.Ss

.BxK l.gs
1.0 x K I .gs

1 5560

24450

15560

72223

3 334

5557

3 334

3334

11140

26615

17783

22228

889 1

11140

17783

17783

5xL

llfl€ b r 2x4
.8 x L

line 6 7 2x4
.18 x L

lllle b r 2x4
13 x L

Iine 66 2x4
4xL

line 66 2x4
.4xL

line 66 2x4
33xL

line 66 2x4
.7 xL

L7783

22228

line 66 2x4
.7 x L



DEPTH DETERMINATION S AEROMAGNETIC SURVEY Appendix 2. G)
ANOMALY

Fig 12 14 (a)

(b)

Fig 13 I ía)

(b)

2 (a)

(b)

3 (a)

(b)

4 (a)

(b)

5 (a)

(b)

6 la)

(b)

? (a)

(b)

8 h)
(b)

line 99 2x4

line 9 7 2x4

Iine 98 2x4

line 98 4x4

line 99 4x4

line 91 4x4

line 89 2x4

N .7 xK I
.3xK/

.B xK I

.7 xK I

95

95

95

95

DEPTH
(fert)

9B 56

7040

7040

1 4080

4928

14080

8448

8448

N

N

N

N

.7 x K I .ss

1 x K I .Ss

.6 x K I t.s
.45xKl1.B

1.3 x K I t.B
. ? x K I 1.8

.B x K I t.g

.8 xK lt.s

.7 x K I .ss

,8xK I .ss

.BxK lt.S
1.0xKlL.g

N

N

N

PETERS
(L=5280x4

1.5

7xL

5xL

1.0 x L

35xL

1.0 x L

.6 x L

-6 x L

.9 x L

5xL
5xL

DEPTH
(feet)

13337

6 669

15560

6669

17783

15560

15560

22228

9748

731 1

21t20

11372

12996

12996

15560

17783

12996

t6248

MODEL
(K =5280x4)

NDEX MAPDEPTH I

.6 xK I

.3 xK I
95

95

N AZIMUTHNxM

2x4

LOCATION

line 69

line 89 4x4
t2672



1.5

PETERS
(L.= 5280 x4)DEPTH

(feet)

DEPTH INDEX MAP
MODEL

(K =5280x4)
N AZIMUTHLOCATIO NxM

DEPTH DETERMINATIONS AEROMAGNETIC SURVEY Appendix 2. (xi)

.75'x L

6xL

1.1x L

1.0xL

ANOMALY

I,'ig 13 s (a)

ib)

10 ¿a)

{b)

1l la)

(b)

12 (a)

(b)

13 (a)

(b)

Iine 89 2x4

Iine B3 4x4

l-ine 89 4x4

Iine 90 2x4

line 91 2x4

45N

N

.4xK I .95

.4xK I .95

.7xK 11.3
1.35xK1r.3

.?xK lt.s

.7xK 11.3

1xK I .95

.8xK l.s5
1.1xK / .95

1.4xK/.95

889 1

889 1

It372

21932

11372

7L372

22222

17783

24452

31120

DEPTH
(f¿iet)

63 36

10560

8448

1 5488

14080

N

N

N



I"^ -'RIt

F,4ù% à

t

z
o
F-.t

14J
f'l

n
I

I

I

I

I

l

I

,
I

I
I

I
l
I

BOUGUER DENSIIY AGAINST HEIGHT
Scale I miles to an inch.

ouguer Curve 1..9

Bouguer Curve 2.9

Elevation

/

\
\
\
\
\
I
I
I
I
I
\
\
\

I
I
I

,
I
I
I
l
I
I
I

\
\
I
\

100

900

5

\

trl)
J

I
I

d
t'l
Þ

Þ
o
m

5l
I

I

0

I
I

01

2-t I)

--- - /
a

- --lþ

'./
\
I
I

./<
\

I

I

ì

zI
Er

rã
I

I

I
I
I
I
I
I
I
I

I

I
I
I
I

ì
I

00

\
t

\ \/
\

\ I
\

f

\
/

Bouguer Density
1.9 Bouguer Density

2. 9 DIS TANCE

BOUG

-15 \
\

\

02




