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P0_SHE _CHIBF GEOLOGISTS

Grovity and [iasmetig Trpverses in the ¥or
 Horiheiash outh Australis.

Resubpitted herewith ic Assistant Ceophysicist,
V.H. Rnapmant's report on this areas, with additions and
mnodifications. These avre concerned only with the evaluation
and pyecentation of the gravity resulte vhich are now
presonted for the first time in the forn 0of a contour plan.

When the gravity resulte gere computed by
Knapnan, it wes known thoat the scale factor used for the
Cartor Gravity [Meter was in error, dut it hod been determined
accurnkely rmith respect %o tuyo stand-vd yeforonce stations
near Adelaide. The gravity intorval Detuveen these two
reference stations wns redstermined by feedoman and myself
in nid=1954 and an a Tesult 8 new scale factor has been
adopted for +thn Carter Heter on this ocurvey of 0,835 gravisy
units pery division.

Knanman also obtained a closure error of aluost
200 feet in the barometric levellins between the known levels
at the railvay sidinge st Codnsdatdo and Abminga. On
checking the resalts last yesr no obviocus reason for this
erroy was appavent and it was theught to be due to orrors
arisins from taking base readings at the dase canp over
100 miles from the observing stations, or possidbly to
inaccurate readings by the oyemator. who was the canp cook,

However a recheck of the wrlues shows o surprising
ditfarence of level of apparenily about 240 feet between
stations o 4 and a,5 about two niles apart on the Tieyon
Abningn Traverss. Such o change of level chould be
accomvanied by & change in obhserved gravity of 145 gravity
unitc if thers 49 no change in ths reduced gravity value.
The observed chaenge in gravity betweon a 4 and g 5 is only 13
gravity units ond therefore unless there is a 4opographic
scarp 0f 240 feet ond in amddition a sudden anomaly of over
10 milligals, thore nust he o discrenancy in levelling hero.
This may be either due to misrending the instrument or else
to a sudden zere shift. To correet for this apparent
- discrepancy the apparent readings from A 5 to o 10 have
been incyeased by 200 Leet.

The velues arve dbased on the value of “g" at
Ooénzdattn sirrort obtained by Liuckenfuss vis. 979.102)
gals, From this the value ot Abzinga siding is deduced as
978 9618 gals,.

Narain in a sﬁrvev along the Horth-South rafilway
found the following values (Regional Gravityd Invaauigations
in the Eastern and Central Commonweslth.)

Oodnedntta Railway Siding 979.0992 gals.
Abninga Railway Siding 978.9618 gals,
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The closey agraement betveen Hnopman'‘s end
Narain'e wvalues at Abmings is perhaps fortuitous. Although
Narain's Oocdnedgtta value wasc taken at the railway siding
and lLiuckenfuss' at the aserodrore, the latter is only lesas
a mile from the foraer and it se¢ems unlikely thnt thare
should be a difforence of three milligals betwgcen thege two
statiens. %2hic discrepancy, however, has no effect on the
genersl character of the results.

It was hopsd during the middle of 4his year
to have the levels on the traversee Qodnndatta to Zanbina
and Tieyon to Admings checked dy J.B.S. HeCahon, who was due
to carry out a gravity survey in this area on hehalf of
Geosurveys. Yoy this purpose he was lent o microbarometsr
by the Deyqrmmant but unfortunetoly this inmediately hecsaus
unserviceable from mm intornal foult (vhich had bveon
previously noticed, but liad not given sericus trouble),

"hg unusually wed season prevented a return %o thiec ares by
lcCahone.

o put the results of this survey on a nounder
basis the following additionsl work is desirshblese

(a) BRslevelling of Oodnadatta - Iambine and Vieyon -
Abminga travarsosy also if possidble Leabing -
Tieyon on which the results asre sozevhat
nncertain.

(b) Grnvity md leval tigg between 0odnadatta airpord
- and siddng.

A difference of nearly 80 milligals, as found by
Knapman, exists between Granite Nowns and Oodnadatte. The
Bouguer anomaly at Granite Downs, on rocompuiation, now turns
out to be over 100 milligele negative. Ec icontadtie corrections
have heen coaputed Por the aren. MInapnan's suggastion that the
anonaly may be due to'a thicknning of the sialic c¢rust is
acceptod. .

SENI0R SEOPHYSICIST.

CEGIAGK
21/11/55
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| ~ Almost six'weéké.@ere_Spent with ﬁhe Far North
West party at Granite Downs stafion in conductiﬁg magnetic
. and gravity tra;erses.f | ' A .

Work was curtailed before sufficient results
could be obtainedifdr an‘acggrate picture of subsurface
structures Gravity}ca;culations have been hampered and
are incomplete due ﬁo.ihaccuréte base maps.

The magnetic work would-suggest shallow>bedrock
" between Granite Downsnge Rose Hill station gnd Tieyqn;
between De Rose Hill station and ¥t. Cavanagh and between
-Umbiarraﬁwell ané Tieyén&

. The gravity work has‘revealed a large negafive
:Bouéér anomaly of -85 miiligals-at'Granite D0wnsgfand some
suggestlons as to bedrock configuratlon between Tleyon and
Abminga can be made on the gravity resultsd |

INTRODUCTION’

The geophy31cal survey was orlglnally 1ntended
as a guide to bedrock structure and its relation to the
younger beds of tbe Great Artesian basin with special
referencelto limits of the artesian waters.’ Field work was
begun on May 25rd 1953 and ended on July 1st, when the
survey was transferred to the Peake Denison Rahges& ‘

Traverses weré run aiong réads and tracks'in the
area_between the ral%ggy line and the main Alice Sprlngs -

o dagrow) Qo
AFS far north as the S+A. - N.T. border and as far

-Adelaid
" south as Oodngdatta. 'This.area is inciuded almost entirely
in the Abminga 4 mile éﬁeet.
PREVIOUQ_QQQEEXSILAL wogg
Very little geOphy31ca1 work had been done prlor
to phis survey. A graV1ty traverse was made in 1951 by

Narain along the commonweal th railway for the Sydney

University;
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A gravity station established at the Oodnadattg girport in a
.world wide gravity tie was used as a ﬁaee for gravity
measurements in the present survey:
_ GEOLOGY: o

_ Granite Downsvefefien and Tleyon station 1ie on
"ithe-eastern edge of the Archean land mass which extende
westwards eS'fa; as the W.Af - S.A. border. Around Granite
Downs the Archean Cowplex is“in'the main g?anite gneiss
intruded extensiveiy by bas;c dykes. . Aeelaide system sediments
are represented in this area and outcrops to the north and
to the south of the Archean rocks.’ - ) \

_ ‘Massive sandstones and quartz1tes of Ordovician
age lie to the south of Granite Downs at Mt. Johns.

' North of Granite Downs\oﬁtcrqps of Archean rocks
occur diseentinuously as.fa£ north as the NoTo - SeAe borderl
Between these outcrOps 1ateritised sands of Tertlary ‘age are
cemmon, Numerous outlier mesas with hard porcellanlte
ceppings are_common in this areae.

| Between De Rose Hill and Tieyon large, areas
are intruded by granltes of Pre Lambrlan ages |

east .
In the area/pgé% of the Archean outcrop lie the

beds of the Great Artesian Basin. ‘Cretaceous shales outcrop
in some areas and Tertiary hesas are common. However gibber
plains of recent ofigin cover a major portion ef the area
east of‘the bedrock outcrop.:
METHODS USED'

Traverses were run along tracks and roads . in the
area; using Land Rover as transport. - -

Magnetlc readlngs were taken on % mile to 3 mile

stations dependlng on the amount of information required,  and

gravity readings were taken at one mile to 3 m11e intervalss
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The Hilger & Watts vertical force variometer
was used in thélmagnerio:survey;f

Gravity readiﬁgs were;read with~the Carter”Y Type
~meter on losh from the University of Adelaide. Levels were
determined using micro barometers; daily variation in .
oarometric pressure was:read/on}a second micro barometer
left at the main camp. This introduced some error in levels
since at times the moving snd stationary barometers were up
" to 150 miles aparti Levels were tied to railway lines and
traverses closed axeyery opportunity.

No photographs were avallable at the tlme of the
survey and positions of_statlons were determined from the
Rover Speedometers These too were tied to river crossings
and roed‘jupctions as often as possible. To date accurate .
maps on photo scale are not available over the entire area
and gravity calculations are incomplefe.

RESULTS & INTERPRETATION.

The results of the magnetlc and grav1ty surveys will
be dealt with separately.

Magnetic .
| | ‘Magﬁefic traverses were run between -
. ae Granite bowns - Tieyon via De Rose ﬁill
é& be Tieyon -ﬁGranite-Downs via Lembina

N ce De Rose Hill station - Mt. Cavanagh station.
de Umbiarra Well - Tleyon
es Granite Downs - Sailors Well
f. Lambina - Oodnadafto
g ‘Oodnadatts.- Abminga .
h. Tieyon - Abmlnga
The rapld and 1rregu1ar changes in the inten51ty

of the vertical magnetic field as obtained on traverses between |

Granite Downs, De Rose Hill and Mte. Cavanagh, De Rose Hill to

-

Tleyon and again on the Umbiarra Well - Tleyon run 1ndlcate a

_shallow bedrock which varies.considerably in magnetic compositione
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Between Granlte Downs and De Rose H111, the area
is granitlc between GO and 615 andqverylng magnetic field
is the result. From 615 to 630, Adeleide system sediments
are traversed and e more stable magnetic field is illustrated
on the profile. Thereafter the near surface grenitic.gggiss isl
accompanied by an'extremely irfegular and variable magnetic‘
fielde! Similef irregular profiles are obtained between
De Rose Hill and Mt. Cavanagh (along this traverse large
magnetic anomalies up to 4,500 gammas - are/bbtained over
~ the basic intrusive dykes);, Umbiarra Well and Tieyon end
De Rose Hill and Tieyon. “' ‘ |
~ 1 The magﬁetic profile along the remaining magnetometer
traverseetgenerally assume a more even and flat appearence‘
which would indicate a more deep seated bedrock than on any
of the prev1ous traverses.

These magnetometer proflles yield llttle in the
eluc1dat10n of bedrock structure or its depth from the
surface |

_ RESULTS.

The magnetic high 1ocated % m11e of Lembina is
encountered again 10 miles east and probably represents a
.dyke of higher magnetic contentd - N |

The Granite Dewns Lamblna magnetic profile is very
flat and bedrock beglns +to become deeper a few miles east of
Granite Downs.' ' | | .

" The gradual decreeee in vertical megnetic intensity
 which begihs 32 miles from Oodnadatta.and which persists for
30 miles obtained on the Oodnadatta - Abminga traverse ’
could possiclywindicate a.deepening of bedrocl. -~
| .The Oodnadatta - Lambina traverse is.almost |

'featureless 1ndlcating deep basement.

Some correlation between the magnetic and grav1metric
profiles between Tieyon =nd Abminga is shown.

4
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' Generally increases in”3oué§r anomaly are accompanied
by increases in vertical magnetic intensity.! |

| . GRAVIMETRIC:

Only two traverses have been computed owing to

- lack of accurate base maps on large scale.

Tleyon - Abm;ng____gverse 4
~ The per31stence of hlghlBouger anomaly from

Tieyon eastwards for 18 miles (station a9) indicate a
shallow lying bedrock. - East of a9 where theIBouger‘anomaly
decreases the bedrock would seem to deepen; This eastward
fall of bedrock is quite steep for some way;f'At_station_
al3 the first of two increases in bouger anomaly occurs;
these suggest_huried ridges of bedrock. The second, larger
than the first extends for 8 miles east of a20. The
eastward éeeoening of bedrock continues after_theisecond ridge.

It is unlikely that westward extension of the
artesian waters would be affected by- the two buried ridges
although it would be unlikely that these ;:z;;s would be
found west of a9 where the“bedrOCk originally begins to
deepen; | |

Qe Rose_ﬂ;ll__tat;_n - gggg;_e Qow

| | A large negatlve:Bouger anomaly of --84 milligals
at Granite Downs was disclosed in the gravity surveys The
'30ué§r anomaly is +8 milligels at De Rose Hill-station
“but becomes'rapidlv negative a fewfmiles south of the.De
Rose Hill mesa.: This rapid decrease continuous to a point
where'the traverse 1eavas the main Alice Springs*- Adelaide
road and swings westward. ‘

The fall becomes less rapid and reaches a minumum
at'Granite.Downs. The'Bouger anomaly then beglns to rlse about
4 miles cast of Granlte Downs.

The explanation of such a large negative anomaly

must lie in a thickening of the lighter sialic crust which
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is apparently assoclated W1th the edge of the old Archean

land masse

CONCLUSIONS & RECOMMENDATIONS:

The premature termination 6f-tﬁ{§‘éﬁf#éy has
limited ité_value in deferﬁining limits of artesian_waﬁeré.
Sufficiént‘resulté have been obtained to indicate the
desirability of furthé?_w§rk in the near future. s

On the production of an accurate Abminga 4 mile
sheet on photo,scale;-the gravity'computatidns'can.be
completed. | o ‘ N

The large negatlve anomaly at Granite Downs is an
;intéresting phenomena., and_its limits should be ascertained
should time be available at Q‘later déte}‘

The Abmlnga - Tleyon gravity travarse shows
the value of the survey 1n tracing the edge of the artesian

basin, and the necessity of a continuation of the work

begun.!
W. ENAPMAN _
ASSISTANT GEOPHYSICIST.
WK:BK
8/2/54

‘Agsociated Drawigg_ _
54~-47 Tocality Plan
54-45 Vertical Magnetic PrOflleS (a) to (g)

54-~43 Gravity Traverses -
Tieyon - Abminga
De Rose _Hill -~ Granlte Downs

S 817 Gravity Base- Statlon, Abminga .o
S 818 Gravity Base Statlon, Granite Downs H S.
5819 . Gravity Base Station, Tleyon H.S.

58- 373 Teh*o‘ﬁv& @.oujvb\/‘ Anomalies N Wl of © dwed 11
A . . Cadngda Q .
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