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FIG6, 1 Plan showing location of TRENCO area,.

Fla, 2 Plan showing location of bores TEECO area.

FIG, 3 TENCO bore sections and msgnetic profiles.
6ASVe1]l and 18A = Soilabs 1,

Fic. 4 TEMCO bore sections and magnetic profiles,
FIG. 5 TEMCO bore sections and megmetic profiles.
6A=10 and 6ASW-18A,

Fig, 6 Seetion along Soilabs Bores lei and masgnetic
profile.

FIG. 7 Contours of the vertical magnetic intensity.

FiGc, 8 Variation of the magnetic intensity with depth
to top of basalt flow.
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i = INIRODUCTION

In April 1960, Soil Engineering Laboratories of Adelaide
(Soilabs) drilled four bores to test the streta beneath the land
at Bell Bay, Tasmania, purchased by The Tasmenisn Electro Metall-
urgical Co. Pty. Ltd, (TEMCO) for the erection of a ferro-alloy
plante

These four bores intersected hard basalt at the follow-
ing depthe:-

Bore Noe 1 from 28'2" to 58'0" - 2910
Bore No. 2 from 15°0" to 420" - 27'0"
Bore No. 3 from 33'0" to 72'6¢" - 39'6"
Bore No. &4 from 15'0" to 59'0" - L4'O"

Bores los, 1 and 3 were the only bores to intersect the
full thickness of basslt, the other two holes being stopped in
basalt. (In the Soilabs boves the basalt is called dolerite).

Bore No, 1, vhich proved a thickness of at least 29'10"
of hard basalt was drilled only 4O' from the proposed site of
TENCO Noe. 1 furnace.

The information from these four bores, together with
that the TENCO site was underlain by a layer of basalt approximate-
1y 4O feet thick and within reascnable piling distence from the
surface.

The site was favoured by good shipping facilities and
cheap electric power,.

On 15th November 1960, Goldfields Diamend Drilling Co.
Ptye. Ltd. (Goldfields) commenced drilling TENCO Bore No. 1 which
was the first bore in a programme of six or seven bores designed
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This bore was taken to a depth of 65'0", and although
it intersected decomposed basalt and a 10 ft. section of weathered
basalt, 1t did not chow a satisfactory thickness of hard basalt.

The Broken Hill Pty. Cos Ltd.'s Raw Naterials and
Exploration Department was requested to assist in finding a more
suitable site within the boundaries of TENCO's area, and on 17th
Novenber geologist ir, N, McLaren arrived at Bell Bay,

Hr, C.P. Taylor, the Department's geophysicist, arrived 5
at Bell Bay on 24th logvember to ecarry out a growund megnetometer
survey of the proposed furnace sprese

Thirty-mne bores vere drilled by Coldfields, their
primorily to probe for basalt and were not designed to produce
geological information, Only two bores, Nos, 6 and 9, intersected
the full thickness of basalt.
be of aseistance to the engineers concerned with the ereetion of
the TEMCO plants
) All drill cores have been left at Bell Bay so that they

may be referred to by the construction staff,

- " s " " e
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The specifications require that each furnace, weighing
1,200 tons, be founded on solid rock, The furnaces vhen in
operation rotate on cireular rails and these rails must not vary
more then 1/50" frem a horizentsl plane, nor may the diemeter of
the rails vary more then 1/50",

It is the writer's opinion that normal earth movements
would make it extremely difficult to provide foundations to meet
these requirements, perticularly in northem Tasmania vhere there

In the last six months there have been two earth tremors
both of vhich have caused movement in parts of Tasmania, these
movements being detectable by unaided humen senses.

be no differe;tial movement at the furnace sites,

Each furnage occupies an avea 41 ft. by 65.5 ft. and
fumace centres are 90 ft. apart, TENCO wish to make provision
for four furnaces so it is necessary for the foundation area to
be 311 ft. by 65.5 fte

As a matter of interest the weight of a column of basalt
L1 fte by 65,5 £te and 45 £t. thick is approximately 11,000 tons,

* % 8 8 8 8 0 0
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Bell Bay is approximately six miles south of the north-
ern coast of Tasmenis on the eastern side of the Tamer River,

The oldest rocik type outepopping in the Bell Bay area
is a Jurassic dolerite which attains a thickness of approximately
300 £t This dolerite, vhich is o similar rock type to basalt,
outerops aleng the eastern shore of the Tamar River over a length
of five miles from a point one mile south of Bell Bay southerly
to the Fast Arm, The width of thic dolerite outerop is three
milese

In the vieinity of Bell Bay the dolerite is overlain by
Tertiary sediments with intraformational basalt flows,

At the TENCO site the basalt is covered by Recent sedi-
nents consisting of clay and send, and is wnderlain by unconsolid-
ated Tertiary sediments, These sediments are of an estuarine
nature and rapid variation in type ecan be expected,

The Tertiary sequence is virtually horizantal on a
regional seale,

The basalt is a normal fine grained basalt with rect-
angular jointing. Some joint plsnes in the bore cores are polished
indicating slight movement, An unusual feature in the basalt is
the presence of pyrite along some joint plemes,

The basalt is exposed in the cliffs bordering the Tamar
River snd here its thickness is approximetely 50 feet. A similar
thickness was shown by Soilabs Bore Nos 3 and TENCO Bores Nos. 6
and Se

lir, T.Ds Hughes, Chief Geologist of the Tasmanisn lMines
Department has recognised at least four separate penecontemporan~—
eous basalt flows in the Bell Bay area, end this has been verified
to 2 limited extent by verying grain size in the basalt cores
from our drilling and by the presence of vesicles in the core from
below the top basalt surface.
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The sediments wnderlying the basalt are unconsolidasted
and water saturated, The sand referred to in the logs is similar
in every way to the sand on lelbourne beaches snd the earbanaceous
siltstone is virtually an ooze.

: The Soilsb beres snd TENCO bores Nos, 6 and 9 indieate
that there hins been no locsl post basalt faulting of eny megnitude,
(minor fault movement would not be discemnible from the drilling),
but the genersl area is a block down thrown by pre-basalt faulting
and it is possible that post basalt movement has occurred along
the pre-basalt faults, Such movement would not be detected by
the boring at Bell Bay. The basalt exposed along the banks of the
Tamar River is strongly jointed and it is posaible that some of
these joints interseet the full basalt thicimess. It is thought
that 2 recent land slip near the Aluminium Production Commission's
vharf is attributable to such a joint,

L
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AV = DRILLING RESULIS.

With the exeception of the four bores drilled by Sollabs,
all bores were drilled by Goldfields using sn English Drilling
Equipment Co, lMark VI machine, The various sneillary equipment
used during the drilling is shown on the descriptive bore logs.

Under the drilling contract no core was required from
the surface to 18 feet, Below 18 feet 95¢ core recovery was
stipulated but it became necessary to waive this clause in the
interests of speed., lowever, core recovery was sufficient to
enable positive identification of the rock types intersected.

Core recovery is shown on the descriptive logs which
accompany the graphic logs in the Appendix,
ed results were Nos. 1, 4y 5 and 6,

Seilasbs Bore No. 1 struck solid basalt from 31'6" to
56'0", and it was expected that TENMCO No. 1 Bore would give similar
results, As can be seen from the Section 18A - Soilabs Noe 1, this
was not the case, Although TENCO No. 1 Bore intersected 23'6" of
decomposed basalt (blue clay) with a ten foot section of badly
weathered basalt the bottom 14 feet of the basalt horizen in
Soilabs No. 1 Bore was represented by unconsolidated sand in TENCO
Noe 1 Bore.

Similar results were obtained in Bores 4 and 5, and the
first 13 feet of Bore 6 cored ssnd and clay. Bore 6 was stopped
at this depth but it was later continued to strike o good thickness
of basalte

In the sbsence of evidence of faulting Dores 1, 4, 5 and
6 (to 13') were interpreted by the writer as being drilled adjacent
to the bank of an old streanm or estuary with an easterly trend,
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end it was recommended that future drilling be to the south,

Accordingly Bores 7, 8, 9, 10, 11 and 12 were drilled, sll of
them striking goo? basalt,

The preliminary results of the magnetometer survey were
then received snd they indicated a line of wealmess coinciding
with grid line 1000, making 1t necessery to drill weet of this
line, The order of Arilling was them contimmation of Noe 6, bA

- Bin north, 64 Nel.y GA S.¥., BA S.Eey BA NeEey 13, Iy 15, 27,

basalt,

After a conference at leweustle the site bounded by
Bores 13, 7, 8, and 14, veferred to ns zite 4A revised, was
selected as the site for the first fumace. Bores 19, 20, 21 and
22 were then drilled for piling informetion en the furnace ring.

The eight bores at this sfte showed the following thick-
ness of hard weathered and/or hard fresh basslt,

Noe 13 19'0" - 3'0" 15%"
25'Y" - 496" 2nt2¢
27'3" - h2's"  15%"
21'0" - 30%0" g
19" - 22%" | 320
20'9" - 23"30 "1
206" - 28'5" 7'
2110 - 2410 3%
each bore being stopped in basalt,

In each of the eight bores the material immediately
above the basalt is a soft clay either blue or brown in colour snd
resulting from the in situ decomposition of the basalt, It cam
also be expected that in the top few feet of the veathered basalt
there will be patches of decomposed basalt erratically distributed
end localised to small areas. This is illustrated by the poor
core recovery in Bere 21 from 23'F to 24'10", the loss of core
being attributed to a small clay pocket.

REBEFaow




0i1

319012

'._ MELBOURNE OFFICE

Another feature shown by the drilling is the varying
depths to vhich the basait has been weathered. There is no
constant parallelism between the top surface of the weathered
basalt and the top surface of the fresh basalt, nor is the top
of the weathered basalt a plane surface, This means that it is
not possible to predict the depth to the weathered basalt by
correlating between bores, .

As previously indicated the THICO bores were not sited
to give purely geological evidence nor were they taken to suff-
icient depth for this purpose, However, from the geclogieal
evidence that was obtained it would appear that the basalt "want"
area has been caused by the formation of a southerly trending
estuary during = 1ull in the effusion of the basalt, the estuery
then being covered by a later basalt flows This theory explains
both the drilling and megnetometer results,

® % & " " @0
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The histery of the previous work dene at the TENCO
area together with the foundation recuirements, general geology,
and drilling results are included in Part I of this report.

Ceslogleally, the area consists of a dasalt flow both
mderlain and overlain by sediments, BPasalt, because of its
magnetite content, is normally more mognetic than sediments,
and 1t was coneidered that a ground magnetometer curvey of the
area in conjunction with some drilling control would enable the
depths to the top and bottom of the basalt flow to be ecaleulated.

. & 0 "2
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= JNETHOR

Readings of the vertical megnetic intensity (Z) were
taken en 2 100 foot grid with infill readings at 50 feet or 25
feet in the vieinity of the proposed furnace sites,

An arbitrary zevo value for 7 was chosen to simplify
ealeulations, and no attempt wasz made to relate this teo the
absolute value for the ares.

Diurnal corrections were made but, as the area being
investigated was small, and no information on the loeal magnetism
was availasble, regional variations were ignored.

Care was taken to read the magnetic intensity at such
distances from extraneous megnetic material that their effects
would be negligible. Oeceasiocnally thie was not poesible, especially
when it wes not vieible or its magnetic properties difficult to
evaluate, An example is the magnetic "low' near Bore 4, which was
determined from readings which have probably been influenced by
iron objects in the vicinity., There almost certainly is a large
negative enomsly as shown but its megnitude may be smaller with a
maximum of, say, ~1000 gamnas.

The survey commenced cn 25th November, 1960, and was
completed on 1lst December, all grid lines having been previously
pegged by Utsh (Australia) Ltd, The instrument used for the

.8 0
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I = _RESULTS.

The contovrs of Z at 250 gamma intervals, together
- with all beres and proposed furnace sites, are shown on Pige. 7.
The depths te the top of the weathered and unweathered
bagalt as intersseted in eaeh bore have been plotied against the
correspending velue of Z in Pig. 8.
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= INTERERETATION

The basalt sheet at any peint can be represented as

Surfoice

S5 olale of magrnehc
moiteria |

_mu-mumdwm

Db = depth to bottom of megnetic souree
E = susceptibility of magnetic source.

The following sssumptions are medes-
Within the ares of the survey, the earth's magnetic fleld
is constant. This is 2 reascnsble assumpiion aos the
magnetice, There are come slightly magnetie pebbles of
laterite~beuxite (at LOON/S00W) snd ferrugincus grit (at
900N/900E) but these are minor cccurrences only.
The suseeptibility (K) of the baselt is constent, There
is no information available on this point snd the suscept-
ibility could vary considerably.
An empirical exiets between Z, Dt and Db of
the form 2 =

e
It follows that:=
The variation in the vertical megnetic intensity in the area
depends on Dt and Dbe maa:mmanm
mmmmu-nmm-h
Db muuliuw
imperical reluotionehip between Dt and Z is
Fig. 8, and 1t can also be seen on the plans showing the
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24 By measuring 7 at the surface and using the graophs of
Fig, 8, the depth to the top of the basalt at any point
can be estimated.

e The depth to the bottom surface of the basalt flow is
virtually impossible to estimate using the magnetic results
alones uummmagm that is when
the basalt sheet is very thin, 7 approaches zero.

The graphs of Fig, 8 show that Dt probably corresponds
to a horizon in the weathered basalt, As there is no sharp
dividing line between the weathered and unweathered basalt, but
a gradual chenge from one to the other, the values used for
drawing these grophs would depend on the observer, This could
account for some of the irregular readings. The fact that the
weathered basalt can still be moderately magnetic explains why
zu“mmmxmmhuk

m.ammmumammum
to 4O feet, but within these limits it can vary considerably.
This variation is probably caused by differential weathering of
the basalt,

Bores 4 and 5, vhich did not intersect basalt, are
within the =500 gamma contour, =nd from the empirical relationship
between Dt and Z this walue indicates either no basalt or basalt
over 35 feet from the surface.

As shown on the geological section from Bore 18A to
Bore SL1, there is an abrupt change in the basalt sheet between
Bores 5 and 63 within a horizaontal distance of 95 feet the thick-
ness of the basalt flow changes from 36 feet to zero. The effect
of this on 7 is clearly shown on the magnetic profile along this
section, It is an "edge effect"” with the edge at 150V,

The distinctive magnetic variation between Bores 5 and
summummmmu-m
grid north-south line at least to 13001 and, to the south, to
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approximately 4OON, This structure is distinctive on Fig. 7.
Any 7 profile across this line is similar to that between Bores
5 end 6 and represents a continuation of the break in the basalt
sheet, There has been no drilling to confirm this although Bore
LA Bin North intersected basslt as expected.

South of LOON the magnetic variation along the line
described above is not so pronounced: the =500 gamma contour
swings sharply to the grid east at about LOON as does the =250
gamma contour, although this forme a distinctive narrow "chamnel”
from 100W to 150%, On the western side of the line the 500, 750
and 1,000 gamma contours do not follow the 0 and 250 gamma contours

This indicates that the break in the basalt sheet swings
sharply to the grid east at asbout LOON although there is a narrow
"echannel” in the top of the basalt along a line through Bores 12
and BASE, These structures are well shown on the corresponding
geological sections,

The break in the basalt sheet swings to the north again
on the eastern side and then probably continues to the grid northe-
west, follewing the -500 gamna contour. Bore 1 is probably on
the basalt sheet proper but is very close to the edge and most of
the basalt has either been weathered or decomposed to blue clay.

Bore SL1 intersected 30 feet of basalt compared with
39 feet in SL3 and 4l feet in SI4 (SI2 was etill in basalt vhen
drilling stopped). This aspparent decreace in the thickness of the
basalt at SL1 suggests that the bore is near the edge of the flow.

Another hole in the basalt near 900N/LOOE is indicated
by the magnetic contours, It appears similar to that in which
Bores 4 snd 5 sre located.,

In the area covered by the survey it is almost certain
that except for the areas deseribed sbove (i.e. vhere Z is less
than =500 gammas) there is a continuous basalt flow.

The proposed furnace sites are shown on Fig. 7. Bores
have been drilled either on or very near each site and these
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provide informetion on the depth to the basalt within each site.
The magnetic contours show more clearly than the drilling results,
however, that all sites (1, 1A = 6A and 4A revised) are in areas
in vhich the depth to basalt changes rapidly in distances which
are short compared with the size of the furnace site. In the
A" gite line between LOOW snd 700W the top surface of the basalt
could be flatter, at a depth of about 15 feet.

. & 8 " 8
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= _CONCLUSIONS

The ground magnetic survey shows that the depth to
the basalt which underlies the TENCO area is irregular end that
from the corners of a 41 feet by 65.5 feet rectangle it could
be expected to vary by several feet no matter where the reetangle
is located.

The contour plan of the vertical magnetic intensity
can be taken as an indication of the variation in the top surface
of the basalt flow and, if used in conjunction with the drilling
results, should provide valusble information for the engineers in
their considerations of the foundations in the TENCO area,

Along a grid north-south line at approximately 150W,
and between LOON and 1300N, the magnetic results indiecate a con—-
tinuous break in the basalt sheet, It is considered that, while
the nature of this hreask and the "hole” in the basalt near Dores
i end 5 are not clearly understood, the furnaces should be as far
away from these as economically possible.

Suitable alternative sites would be the equivalent of
7A, 8A and 9A vhere the depth to the basalt could be expected to
be constant at sbout 15 feet.

* " " 8 s
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