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1. SUMIMARY

The Kulgera asrea has been investigated, and in particular,
proposed “uarry 5ite 1A has received detailed attention.

Reserves of dolerite within Quarry Site 1A are estimated at

between 270,000 cubic yards (207,000 cubic metres) and 318,000 cubic
vards (243,000 cubic metr@s).

2. INTRCDUCTION

The Kulgera Ballast Site Areas have been included in Mining
neserve Nwiber %42 which lies within the Kulgera 1:250,000 Sheet S5I 5325,
and is approximately bounded by zrid references 656797, 669797, 656737
and A69787. The area is about 148 miles south-~south-west from Alice
Springs and commences three miles from the Xulgera Township (plute 1).
The area iz covered by the following aerial photographs (tak@n in 1950):
iulmera Run 1%; numbers 5205, 5206, 5207.

The area is reached by first travelling south along the Stuart
Hichway for 169 miles from Alice Springs to Kulgera. At Kulgera, the
MHnke Romd is followed for sbout four miles., At this point, the southern
boundary of the area is reached (Plate 1).

4 fTew miles of the Stuart lipghway are sealed near Alice uprings.
“he remainder of the Stuart Highvay and the winke Koad are uns»aled and
sometines impacsable during wet weather.

There is an airstrip at Kulgera.

In general, the fulgera irea consists of a flat, alluviunm
covered plain containing some low scrub and stunted trees, many of which
are dead. In addition, there are a few low rounded granitic hills and
a few, somewhat nore angular hillg consisting of granitic gneisses
gverlain by dolerite.

The alluvium, which grades into weathered granitic gneisses,
vrovides firm suprort and this, combinced vith the flat nature of the
terrain among the hills, enables easy access during dry weather to
2=wheel-~drive vehicles,

A

Repional (eology

The Kulgera irca may be divided into two regions. The western
rogion, oceunying about one-fifth of the total area, consists largely of
nediun to coarse-grained, hichly weathered sranitie rock which forw a

comples of low, rounded hills. The remainder of the Kulgera Area consists
of alluviwa surrounding isolated low hills of granitic, and dolerite-

capned grenitic rocks.

The wnost widespread rock type in the Kulgera Area is granite-
adamellite gneiss, This gnelss is medium to fine grained with an avernge
biotite content of about 10/, The foliation generally dips towards the
vent.,  Structurally, the rock is guite weak due to the weathering of
feldaspar to clay and planes of veslmess caused by the biotite. The
;meilss is unsuitable for ballast,
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Small amounts of amphibolite and quartz diorite gneiss . are
present in diamond drill cores. These rocks are also unsuitable for
hallast due to the weathering and the foliation,

A coarse-grained pegmatitic granite outcrops extensively in
the western region., It has also been intersected in several of the
drill holes. Thisg rock is mechanically weak due to the weathering of
the feldspar, and is unsuitable as ballast. However, it is stronger
than the granite-adamellite gneiss.

Dolerite occurs as gently-dipping sills which cut across all
other rocks. The gills strike north-east and dip to the south-~east in
the south. In the north, the sills strike north-west and dip to the
north-east, The dolerite is medium-grained, non-gneissic and shows very
little evidence of fracturing. In outcrop, thg dolerite 8ills are up to
four yards thick and have dips from 109 - 15 . The dolerite would be
an excellent sowrce of ballast.

Granite-—adamellite gmeiss occurs beneath the sills, proftected
from weathering to some extent by the overlying dolerite. The dolerite
outcrops are surrounded by alluvium which overlies granite-adamellite
gneiss,

The regional geology is shown on Plate 2, A summary of rock
types is given in Appendix I,

Detailed Geology

Site 1B

One deolerite gill with a thickness of 9-12 feet outcrops at
this site (Plate 2). Surface dip is approximately 130 to the south-east.
A diamond drill hole (D.D.H.2) was sited 150 feet from the outcrop, and
dolerite was intersected from down hole depths 32-65 feet. BSubsurface
dip of the sill was measured at 12 degrees and the true thickness was
calculated at 30-%5 feet.

The dolerite at Site 1B has excellent potential as a source of
ballast,

Site 2

There are two dolerite sills at this site (Plate 2). The south-
eastern sill was tested in D,D.H.3 which was sited 100 feet from the out-
crop. Dolerite was intersected at 49-66 feet (downhole depths). Sub-
surface dip of the sill wus measured at 26 degrees and the true thickness
was calculated at 15 feet.

The north-western sill was tested in D,D.H,4, drilled 150 feet
from the outcrop. . Dolerite was intersected at 35-57+ feet (downhole
depths). The subsurface dip was measured at 13 degrees, and true thick—
ness was calculated at 20 feet. This site does not have the potential
of 3ites 1A and 1B.

Site 3

There are at least three sills at this site (plate 2). The
south=eastern 211l was intersected in D.D.H.5 from 29% to 62 feet. Dip
of the 2ill is 18 degrees, and the true thickness is %0 feet.
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The north~-western sills were intersected in D.D.H.6 at 1-12
feet and 67%-88 feet. A fair quantity of dolerite is present at this
site, However, it is a relatively complex area and considerable
investigation would be required to estimate reserves,

Site 4

One major sill, with a minor sill immediately to the south,
outcrops at this site, Dip is about 10° to the south~east., At the
south-west end of the major sill, thickness is about 9 feet, but this
decreases to 3-6 feet to the north-east. This site is the least
promising of the four. -

- 4, SITE 1A

Geology and Structure

The dolerite at Site 1A consists of a single sill which
varies in dip from 10-12° in outcrop to about 5° beneath the surface,
The subsurface thickness of the dolerite sheet is 18 feet., In outcrop,
the thickness decreases to 9-12 feet at the north-western edge. The
structure of the area, as indicated by surface mapping and diamond
drilling, is shown in the geological sections on Plate 4,

The dolerite sill has been intruded into granite-adamellite
gneiss,

Calculation of Dolerite Reserves

As shown in Plate 5, the area has been divided into several
. zones, which are described in detail under their respective headings.\
These zones (1-3) cover a single dolerite outerop and its subsurface
extension. Adjacent outcrops have not been evaluated, since a large
number of diamond drill holes would hive been Necessary.

Zone 1 includes the subsurface extension of the outcrop. As
this area has been well explored by diamond drilling it is 7 possible
to make an accurute estimate of contained reserves. The zone covers an
area of about 31,000 square yards., Using an average dolerite thickness
of six yards, reserves from this zone are calculated at approximately
186,000 cubic yards.

Insufficient drilling was available to test zone 2 (outcrop
area). However, the thickness of dolerite in the outcrop appears to be
six yards at the south-eastern edge and three to four yards at the north-
western edge. A probable averuge thickness is about five yards. In
addition, a large amount of dolerite ig present as acree at the base of

. the outcrop., The zone covers an area of about 21,000 square yards.
Using an average thickness of four yards (conservative figure.) the
reserves of dolerite are estimated to be 84,000 cubic yards.,

4one 3 includes the two border areas. No'drilling was allocated
for these arers. It is likely that dolerite is present and that its
thickness is approximately six yards. The area contained is approximately
8,000 square yards, Assuning a six yard thickness, the estimated reserve
is 48,000 cubic yards,
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Reserves in Zones 1 and 2 total approximately 270,000 cubic
vards, This is a conservative estimate and is regarded as the minimum
avalluable reserve,

With the inclusion of Zone 3,the reserve totals 318,000 cubic
yards of dolerite. This total is taken as the maximum availuble reserve.

In addition, there arec small outcrops and scree nearby {rom
which dolerite may be obtained.

5. CONCLUSIONS AND RECOMMENDATIONS

Site 1A is recommended as the most suitable for the initial
supply of railway ballast from the Kulgera area., The site was chosen
for the following reasons: '

(a) The outecrop is relatively high; at its highest point, it rises
some 50 feet above the surrounding plain. There is a considerable
quantity of exposed dolerite.

(b) The structure, consisting of one dolerite sill, is simple compared
to thot of Site 3, This allows a fairly comprehensive exploration
program while remaining within the drilling quota.

(c) The dolerite sill, while only six yards thick, appears to be
y
consistent over a width of at least 700 feet and a down-dip
length of at least 350 feet.

(d) The dolerite is accessible, Agcording to drill hole data, the
subsurface dip is only about 50. Thus, at a distance of %50
feet dowm—dip from the outcrop, the dolerite lies only 30 feet
beneath the surface. Above the dolerite there iz about 15-20
foet of alluvium, grading into highly weathered granite-
adamellite gneiss. AL JSite 2, although the dolerite is wbout
ten yards thick, it has a subsurface dip of 13 degrees.

(e) Ahccess is easy: A road or railway spur could be constructed
from the proposed railway line with 1little difficulty as the
intervening countryside is flat and {irm,

Minimum dolerite reserves have been calculated at 270,000 cubic
vards (207,000 cubic metres) and maximum reserves at 318,000 cubic yards
(243,000 cubic metres).

6, REFERENCE

3tewart, A.J., 1967 Kulgera, Northern Territory -
1:250,000 Geological Leries.
Bur. Min. Resour., Aust. lixplan.
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APITENDIX 1
ROCK DESCRIPTIONS
(Based on hand-specimen ezamination only)
DCLERITE: :
Very fine grained at contacts, varying to coarse-grained;
dark greenish-grey; very little fructuring and no gneissosity.
Yatimated Composition:
. pyroxene plus minor amphiboles 5065
- olivine 205
plagioclase 157
magnetite 1056
pyrite 1“/»_
others : 450
This rock should provide excellent ballast material,
GUANTITE:
Course grained; pink; pegmatitic; mechanically weak
due to coarse grain size.
figtimated Compozition:
orthoclase 45%
plagioclase. S
. auartz 2050
eom e T
biotite 15%
hornblende ’7}’5
X tournaline 70
nagnetite 150
ol
others 4%
GRANTIDD GNEISS:
Hedium to medium~fine graired; pink;
mechanically weall due to biotite alignment.
Batinated Composition:
orthoclase 25%
plagioclase 107
quarts 25%
. . e
. biotite 157
- hornblende 15%
. - ~ . i
others including trace of sulphide 1070




¥ _Z._.
ANPHIBOLITE GNBEISS:
fine grained; dark grey; mechanically weak due to
biotite alignment.
Zetimated Composition:
amphiboles including hornblende 4055
biotite 2058
quartz 15%
. -7
magnetite 1050
cordierite 107
others including trace of sulphide 5o
ADANMBLLITE GUEISS:
" Medium-fine grained; 1ight grey; mechanically weak.
Lestimated Composition:
quartz A0%
plagioclase ' 350
orthoclage 10/
biotite D7
nagnetite He
others 5
DUARTYL DIORITH GNEISS:
ine grained; dark grey; mechanically weak due to
biotite alipgnment. ‘
Bstimated Composition:
e pyroxenes pluz amphiboles 3070
quartz (generally iron-stained) 3070
biotite 2050
< magnetite 107
others 10,0
It appears that the oldest rock type in the area is an alkali granite
which contains minor intrusions of intermediate to basic- igneous rocks.
after the above-mentioned rocks were transformed into gneisses, coarse
grodned pegmatitic granite was introduced parallel to the gneissosity.
The yvoungest igneous ovent was the intrusion of dolerite which cuts
across the gneicsogity of the older rocks.
|3




APPENDTZL 14
LOG3 FOR DIAMOND DRILL HOLES
Note (1) A1l holes are vertical,
(2) Angles are given relative to core axis.
Depth Core Remarks
lecovered
D, DL,
o' - 6 0!  Alluvium
6' - 247! 183" Dolerite: Medium-grained except for
very fine-grained zones at contacts.
Rare sulfide spcecks,
285" - Bh%" 10" ieathered Cranite (neissg: Medium-
grained. Pink, Gneissosity approx.
0
FEIE
Ghet - 560 14! Granite: Pink, Cgarsemgraincd.
Contacts 55 - 607,
761~ 52y 167! Adamellite Gneiss: Minor hands of
. ' coarse grained (;raniteoparallel to
= gneissosity at 55 - 607,
< 525 - 647! 12! Granite Gneiss: Contains bands of
' coarse—-grained granite and adamellite
gneiss. Gneissosity approx. 607,
64%' - 697 5! Granite: Coarse grained, pink,
Contains agamellite gmeiss bands
at 55 - 607,
693" - 75! _ B! Granite Gneigs: Contains bands of
adamellite gneiss parallel to gneissoslty
)
at 60°.
75" - 85! 10! Cranite: Coarse grained, pink.
. 85" - 100! 15! Ad;mellite Gneiss: Gneissomity approx
- 607,
. 100"~ e —-— END OF HOLE.
-~
-~
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Depth Core Remarks
Recovered

i D.D.H, 2

d G LI Z21 28" feathered Sranite Uneis Feldnpars

1 altercd to clay., dighly ructured.

8 Shear zones at 147 = 16" and 235" -

i 251,

[

i - I . X - . .

i - 65 55k Dolerite: lare random silica-—

Lo, fi%led fractures. Contocts ot

| ™ a

- 65" - 84" 191 Granite Cneins: Gnelssosity approx

i - oy 0) A s .

607 . edivwn=Tine grained.
a4' - e —~— END O HOLE.
D04 3

i oY - 207! 16! Granite Gneiss: Hdighly vcathered,

‘ Finor bands of coarge grained ranite.
Gneissosity 5% - 0607, lany small
shear zones.

20wt - 497 195! uartz Dorite Oneins: Contains
numerous bandes ol very-fine groined
. . i -0 e
dolerite at 70 -~ 757, parallel to
contacts and gmeiszsogity.,
] .
i . . . . ; -~ O
i 49" -~ 66’ 17t Dolerite: Contacts 75 — €07,
Very fine grained at contacts,
i varying to coarsc—grained within
S-S rock unit.
66t - 8h! 19! : Lmphibolite Cneisg: Cneissosity 6% -
" (8] . - oy - .
707 . From 66' - 72" conltains bands
of coarse grained granite eneiss.
gt - et 31 Granite Gneiss: Hedium grained.
: Pinlk. Contains bands of coarses
grained granite. Gneissosity
approx 60,
83' - e — oD OF HOLE,

13

veens)




Depth . Core Remarks
Recovered
D.D.H.
or - 24! 10" o Granite Gneiss: Jeathered. Gneissositly

approximately 570.

24 - 25! 1 ‘ Dolerite: Very fine to fine grained.
| Contacts 75 - &0°,

25' - 357 6" © Granite Gneiss: As for O' - 24',
) 351 577" 21! Dolerite: Medium grained to very

| , fine grained at contacts. gontacts
sharp, at approximately 80 .

57z = 90! 52! ~ Granite Gneiss: Contains bands of
coarse grained granite and adamellite.
Cneissosity 55 - 607,

90" - - —— END OF HOLE.

UebJH. 5

o' - 24%Y BEA Gronite Gneigs: Medium-grained.
Pink, Gneissosity approx 707,

24" - 29%! 5' Granite: Coarse-grained. Pink,

‘ Angle of contact with granite gneiss
variable,
|- 294 - 62! %0%" Dolerite: Very- fine--grained at

contacts varying to medium-grained.
Contacts approx. 807 .

62' - 653! %! Granite: Pinl, coarseuggained.
Lower contact approx. 75 .

655" ~ 8! 205! Granite and Adamellite Gneisseg:

. Alternating bands. Rure pyrrhotite
stringers at 81'. Gneilssosity approx.
107 ‘ '
90! - — — “ END OF HOLL

-undo/4‘
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Depth Core Remarks
Recovered
D.D.H. 6
oY - 1 4" Alluvium: Weathered Granite.
A -2 F5! Dolerite: Fine to medium grained.
Rock is broken but fresh,
12! - 595 30! Granite CGneiss: Medium -- grained,
. pink. Ggeissosity varies from
70 - 90 L
. 505! -~ 61" 15 Amphibolite Gneiss: gpper contact
60°, lower contact 80 . Gneissosity
paralle% to contacts, varies from
60 ~ 807,
61' - 674 65"  Granite Cneiss: Pink. Medium
grained, Gneissosity 80 - 857,
675" - 88" 203" | Dolerite: Very -fine -grained at
\ contacts varying to coarse .grained.
Contacts approx., 837,
gg' - 97! 9 Granite Gneigss: Pink. Medium .
grained., Gneilssosity approx. 83 .
AN - : LND OFf HOLE.
iy DD,
o' - Tt 11 ' Alluvium: Uighly Yeathered Granitic Rock.
3
7' - 10! 1t Weathered Granite Gneigs: lMedium-
fine grained. Pink. Highly friable..
10" -~ 28! 18" o Dolerite: Mine grained at contactsj
grades to medium grained. Contacts
broken but approx. at right-angles
to core axis, o
13" = 14! : Fracturing at approx %07.
28" - 44! 11%‘ Granite Gneiss: Grading into adamellite
gneigs, fine to mediumafine grained.
Gneissosity approx, 507, Weak, friable
very broken.

At o~ — END OF HOLE.

eeess/5




Lepth

337" -

120 -

Z2t -

46" -

32!

46"

Core
Recovered

1'

19",

6|

13;

Remarks

Alluvium: Highly Weathered Granitic
Rock-

Dolerite: Medium grained. Broken
contacts.

Fracturing:

155" - 163"
28" - 29!
30 - 52!
350 = 335

Fractures at approx. right angles
to core and calcite-healed.

Granite-Adamellite Cneisgs
Gradational (on % orthoclase visible)
but grain size is constant; medium-
fine grained. The rock is weak,
friable and somewhat weathered,
Gneissosity is at 60 - 657,

END OF HOLE.

Alluvium: Highlv Weathered Granitic
Rock,

Granite Gneisg: Pink. Medium' grained.
Invaded at random angles by coarse-
grained granite. CGneissosity is

at 30°. ‘

Doleriter Upper contact is approx.
407, Lower contact broken. Very
fine grained at contacts grading
to medium grained.

Granite-Adamellite Gneisg: Mediwmn-

fine grained., Variable pink to light
grey. Structurally weak, friable.
Approx. 10 ~ 15% biotite in bands.
Cneisgosity 50 - 55°. Partially
weathered,

END OF HOLE.




Depth

D.DJI. 10,

o' - 14
14' - 265!
265" - 43
430 = 53!
53! - —-
:D.Dol'ln 110
o' - 10!
10" - 34!
34" - 5%
51z' - 55
55' - -

Core
Recovered

lesgs

10!

155"

10!

than 1°

than 1!

Remarks

Adluvium: Highly Weathered Granitic
Rock,

Granite-Adamellite Gneigs: Medium~
fine grained. Structurally weak due
to partial weathering and approx.
10% biotite.

Gneissosity 50 - 55°.

Dolerite: Fine grained at contacts

grading to medium grained. Upper
o
contact approx 90,

Granite-Adamellite Cneiss: As for

14' - 263", (neissosity is approx.
55°.

END OF HOLE.

Allyvium: Hishly Weathered Granitic
Rockn ’

Granite-Adamellite Gneissg: Gradational
betwecn pink and light grey. Hediume
fine grained. Approx. 10/% biotite.
Structurally weak, somewhat geathered;
friable. Gneissosity 50 - 557,

Dolerite: i"ine grained at contacts

grading to medium~f%ne grained.
Contacts approx. 907,

Uremite Gneilgs—Granite: Pink granite
gneiss, Medium-fine grained and as
described under 10' -~ 34' eucept for
colour. Llso partly invaded by coarse=
grained granite. Structurally weak.
Gneisgogity 50 ~ 557,

END OF HOLE.
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Depth Core U Remarks
~ Recovered

D H. 12,

§ or - 19! U © Alluvium: Highly ‘eathercd Granitic
ﬁ‘ ; Rock,

u \ |

5} 19" - 26" A" Granite-Adamellite Gneigs: Variable

fron pink to light grey. Structurally
weak, Medium—fine grained.

| . . . . 0
| Somewhat vweathered. Gneissosity 50-557,
{
|
i 1 - . 4 . .
4 26'  ~ 443! 181 Dolerite: Medium to medium-Tine

= grained except fine grained at

. O
contacts which are approx. 90 .

44zt - 50" 5% Gronite-idamellite Gneiss: As Tor
19' -~ 26', Also somewhat invaded
by coarse -grained gran%t@.
Gneissosity approx. 55,

50" - —— —_ END OF HOLE,

D.D.ut,

o' - 141 2%‘ o Alluvium: Highly Weathered Granitic
Rock.
14'  ~  19%! 51 Weathered (Granite Gneiss: FPink in
& un-weathered arecas. Extensively:
} invaded by coarse grained granifte.
. Yieak structurally.
195! = 405! 2! Dolerite: Contacts approx 85 - 90°
Hedium-fine grained.
405" - 425! 2" Granite Gneiss: AS for 14' - 193!
but only minor weathering.
/e L — . — END O HOLE,
at - l\l . 0/8
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Depth

D.D.H.

14!

19"

38!

46"

14.

14!

19!

38!

46"

v

-8~

‘Core.
Recovered

Remarks

Alluvium: Highly YWeathered Granitic
Rock.

Highly Weathered Granite Gneiss.

Dolerite: Mediumafine grained.
Contacts 85 - 90

Granite CGneisg-Uranite: Mixture of

granite gneiss, medium-fine grained
and coarse grained granite (both
pink). Gneissosity 60 = 70 .

END OF HCLE.
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1. SUMMARY

The Kulgera irea has been investigated, and in particular,
rroposed Quarry Site 1A hag received detailed attention.

Reserves of dolerite within Quarry Site 1A are estimated at

between 270,000 cubic yards (207,000 cubic metres) and 318,000 cubic
yards (243,000 cubic metres).

2, INTRODUCTION

The Kulgera Ballast Site Areas have been included in Mining
Reserve Number 342 which lies within the Kulgera 1:250,000 Sheet SF 53-5,
and is approximately bounded by grid references 656797, 669797, 656787
and 669787. The area is about 158 miles south-south-west from Alice
Springs and commences three miles from the Kulgera Township (plate 1).
The area is covered by the following aerial photographs (taken in 1950):
Kulgera Run 13%; numbers 5205, 5206, 5207.

The area is reached by first travelling south along the Stuart
Highway for 169 miles from Alice Springs to Kulgera. At Kulgera, the
Finke Road is followed for about four miles. At this point, the southern
boundary of the area is reached (Plate 1).

A few miles of the Stuart Highway are sealed near Alice Springs.
The remainder of the Stuart Highway and the Pinke Road are unsealed and
sometimes impassable during wet weather.

There is an airstrip at Kulgera.

In general, the iulgera Area consists of a flat, alluvium
covered plain containing some low scrub and stunted trees, many of which
are dead. In addition, there are a few low rounded granitic hills and
a few, somewhat more angular hills consisting of granitic gneisses
overlain by dolerite.

The alluvium, which grades into weathered granitic gneigsses,
provides firm support and this, combined with the flat nature of the
terrain among the hills, enables easy access during dry weather to
2-wheel-drive vehicles.

3. GEOLOGY

Regional Geology

The Kulgera Area may be divided into two regions. The western
region, occupying about one~-fifth of the total area, consists largely of
medium to coarse-grained, highly weathered granitic rock which form a
complex of low, rounded hills. The remainder of the Kulgera Area consists
of alluvium surrounding isolated low hillg of granitic, and dolerite-
capped granitic rocks.

The most widespread rock type in the Kulgera Area is granite-
adamellite gneiss. This gneiss is medium to fine grained with an average
biotite content of about 10%. The foliation generally dips towards the
west. Structurally, the rock is quite weak due to the weathering of
feldspar to clay and planes of weakness caused by the biotite. The
gneiss is unsuitable for ballast,
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Small amounts of amphibolite and quartz diorite gneiss: . are
present in diamond drill cores. These rocks are also unsuitable for
ballast due to the weathering and the foliation,.

A coarse-grained pegmatitic gramite outcrops extensively in
the western region. It has also been intersected in several of the
drill holes, This rock is mechanically weak due to the weathering of
the feldepar, and is unsuitable as ballast. However, it is stronger
than the granite-~adamellite gneiss.

Dolerite occurs as gently-dipping sills which cut across all
other rocks. The sills strike north-east and dip to the south-east in
the south. In the north, the sills strike north-west and dip to the
north-east. The dolerite is medium~grained, non-gneissic and shows very
little evidence of fracturing. In outcrop, the dolerite sills are up to
four yards thick and have dips from 10° - 15 + The dolerite would be
an excellent source of ballast,

Granite—adamellite gneiss occurs beneath the sills, protected
from weathering to some extent by the overlying dolerite., The dolerite
outcrops are surrounded by alluvium which overlies granite-adamellite
gneiss,

The regional geclogy is shown on Plate 2, A summary of rock
types 1ls given in Appendix I,

Detailed Geology

Site 1B

One dolerite sill with a thickness of 9-12 geet outcrops at
this site (Plate 2). Surface dip is approximately 13~ to the south-east.
A diamond drill hole (D D. H.2) was sited 150 feet from the outcrop, and
dolerite was intersected from down hole depths 32-65 feet. Subsurface
dip of the sill was measured at 12 degrees and the true thickness was
calculated at 30-35 feet.

The dolerite at Site 1B has excellent potential as a source of
ballast.

Site 2

There are two dolerite sills at this site (Plate 2). The southe-
eastern sill was tested in D.D.H.% which was sited 100 feet from the out-
crop. Dolerite was intersected at 49-66 feet (downhole depths). Sub-
surface dip of the sill was measured at 26 degrees and the true thickness
was calculated at 15 feet.

The north-~western sill was tested in D.D.H.4, drilled 150 feet
from the outcrop. Dolerite was intersected at 35-57% feet (downhole
depths). The subsurface dip was measured at 13 degrees, and true thick-—
ness was calculated at 20 feet. This site does not have the potential
of Sites 1A and 1B,

Site 3
There are at least three sills at this site (plate 2). The

south-eastern sill was intersected in D.D,H.5 from 29% to 62 feet. Dip
of the sill is 18 degrees, and the true thickness is 30 feet.
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The north~western sills were intersected in D.D.H.6 at 1-12
feet and 674-88 feet. A fair quantity of dolerite is present at this
site. However, it is a relatively complex area and considerable
investigation would be required to estimate reserves.

Site 4

One major sill, with a minor gill immediately to the south,
outcrops at this site. Dip is about 10° to the south-east., At the
south-west end of the major sill, thickness is about 9 feet, but this
decreases to 3-6 feet to the north-east. This site is the least
promising of the four,

4, SITE 1A

Geology and Structure

The dolerite at 3ite 1A consists of a single sill which
varies in dip from 10-12~ in outcrop to about 5° beneath the surface.
The subsurface thickness of the dolerite sheet is 18 feet. In outcrop,
the thickness decreases to 9-12 feet at the north-western edge, The
structure of the area, as indicated by surface mapping and diamond
drilling, is shown in the geological sections on Plate 4.

The dolerite sill has been intruded into granite-adamellite
gneiss.

Calculation of Dolerite Reserves

As shown in Plate 5, the area has been divided into several
zones, which are described in detail under their respective headings.
These zones (1-3) cover a single dolerite outcrop and its subsurface
extension. Adjacent outcrops have not been evaluated, since a large
number of diamond drill holes would have been necessary.

Zone 1 includes the subsurface extension of the outcrop. As
this area has been well explored by diamond drilling it is i.ipossible
to make an accurate estimate of contained reserves. The zone covers an
area of about 31,000 square yards. Using an average dolerite thickness
of six yards, reserves from this zone are calculated at approximately
186,000 cubic yards.

Insufficient drilling was available to test zone 2 (outerop
area). However, the thickness of dolerite in the outcrop appears to be
six yards at the south-eastern edge and three to four yards at the north-
western edge. A probable average thickness is about five yards. In
addition, a large amount of dolerite is present as scree at the base of
the outecrop. The zone covers an area of about 21,000 square yards.

Using an average thickness of four yards @onservative figure) the
reserves of dolerite are estimated to be 84,000 cubic yards.

Zone 3 includes the two border areas. No drilling was allocated
for these areas. It is likely that dolerite is present and that its
thickness is approximately six yards. The area contained is approximately
8,000 square yards. Assuming a six yard thickness, the estimated reserve
is 48,000 cubic yards.
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Reserves in Zones 1 and 2 total approximately 272,000 cubic
yards, This is a conservative estimate and is regarded as the minimum
availuble reserve,

With the inclusion of Zone 3,the reserve totals 318,000 cubic
yards of dolerite, This total is taken as the maximum available reserve.

In addition, there are small outcrops and scree nearby from
which dolerite may be obtained,

5« CONCLUSIONS AND RECOMMENDATIONS

Site 14 is recommended as the most suitable for the initial
supply of railway ballasgt from the Kulgera area., The site was chosen
for the following reasons:

(a) The outcrop is relatively high; at its highest point, it rises
some 50 feet above the surrounding plain. There is a considerable
quantity of exposed dolerite.

(b) The structure, consisting of one dolerite sill, is simple compared
to that of Site 3. This allows a fairly comprehensive exploration
program while remaining within the drilling quota.

(¢) The dolerite sill, while only six yarde thick, appears to be
congistent over a width of at least 700 feet and a down-dip
length of at least %50 feet.

(d) The dolerite is accessible. Agcording to drill hole data, the
subsurface dip is only about 5 . Thus, at a distance of 350
feet down-dip from the outcrop, the dolerite lies only 30 feet
beneath the surface. Above the dolerite there is about 15-20
feet of alluvium, grading into highly weathered granite-
adamellite gneiss, At Site 2, although the dolerite is about
ten yards thick, it has a subsurface dip of 13 degrees.

(e) Access is eagy: A road or railway spur could be constructed
from the proposed railway line with little difficulty as the
intervening countryside is flat and firm,

Minimum dolerite reserves have been calculated at 270,000 cubic
yards (207,000 cubic metres) and maximum reserves at 318,000 cubic yards
(243,000 cubic metres).

6, REFERENCE

Stewart, A.J., 1967 Kulgera, Northern Territory -
1:250,000 Geological Series,
Bur., Min, Resour. Aust, Explan.
Notes SG/53-5.




APPENDTX 1

ROCK DESCRIPTTONS

(Based on hand-specimen examination only)

DOLERITE:
Very fine grained at contacts, varying to coarse~grained;
dark greenish-grey; very little fracturing and no gneissosity.
listimated Composition:
pyroxene plus minor amphiboles 50%
olivine 20%
plagioclase 15%
magnetite 10%
pyrite 1%
others 4%
This rock should provide excellent ballast material.
GRANITE:

Course grained; pink; pegmatitic; mechanically weak
due to coarse grain size,

Bstimated Composition:

orthoclasge 45%
plagioclase 5%
quartz 20%
biotite 15%
hornblende 7%
tourmaline %%
magnetite 1%
others 47

GRANITE GNEISS:
Modium to medium-fine grained; pink;
mechanically weak due to biotite alignment.

Estimated Composition:

orthoclase 25%
plagioclase 1&%
quartz 25%
biotite 15%
hornblende 15%
others including trace of sulphide 10%
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AMPHIBOLITE GNEISS:
Fine grained; dark grey; mechanically weak due to
biotite alignment.

Bstimated Composition:

amphiboles including hornblende 4066
biotite ZQ%
quartz 155%
magnetite 10%
cordierite 10%
others including trace of sulphide 5%

ADAMELLITE GNBEISS:
Medium-fine grained; 1ight grey; mechanically weak,

Gstimated Composition:

quartz 40%
plagioclase 35%
orthoclase 10%
biotite 5% -
magnetite 5%
others 5%

QUARTZ DIORITH GNEISS:
Pine grained; dark grey; mechanically weak due to
biotite alignment.

Estimated Composition:

pyroxenes plus amphiboles 30%
quartz (generally iron-stained) 30%
biotite 20%
magnetite 10%
others 10%

It appears that the oldest rock type in the area is an alkali granite
which contains minor intrusions of intermediate to basic igneous rocks.
After the above-mentioned rocks were transformed into gneisses, coarse
grained pegmatitic granite was introduced parallel to the gneissosity.
The youngest igneous event was the intrusion of dolerite which cuts
across the gneissosity of the older rocks.




APPENDIX 11

LOGS FOR DIAMOND DRILL HOLES

Note (1) 411 holes are vertical.
(2) Angles are given relative to core axis.

Depth Core Remarks
Recovered
D.D.H, 1
OL 6! o) Alluvium
6! -~ 247! 185" Dolerite: Medium-grained except for

very fine-grained zones at contactas.
Rare sulfide specks.

245" = 343! 10" iieathered Granite Gneiss: Medium-
gr%ined. Pink, Gneissosity approx.
55

345" - 36! 15! Granite: Pink. Coarse-grained.

Contacta 55 -~ 607,

\L. .

36" - 525 163 Adamellite Gneigg: Minor bands of
coarse grained granite parallel to

gneigsoaity at 55 - 60°.

525! - 647" 12! Granite Gneiss: Contains bands of
coarse—grained granite and adamgllite
gneiss. Gneissosity approx. 60°.

64%' - 693" 51 Granite: Coarse grained, pink.
Contains agamellite gneiss bands
at 55 - 607,

695" - 75" 541 Granite Gneiss: Contains bands of
adame%lite gneiss parallel to gneissosifty
at 607,

75' -  85' 10! Granite: Coarse grained, pink.

85"

100! 15! Aggmellite Gneiss: Gneissosity approx
607,

100"~ e - END OF HOLE.




—o-

Depth Core Remarks
Recovered
D.D.H., 2
o' - 32! 28! ieathered Granite Gneisg: Feldspars

altered to clay. Highly fractured.
Shear zones at 14' - 16' and 23' -
251,

z20 ~ 65! 531 Dolerite: Rare random silica-
filled fractures. Contacts at
757

65' - 84! 19! Granite Gneigs: Gneissosity approx

60". Medium~fine grained.

84" -~ - —- END OF HOLE.
D.D.H. 3
o' -  29% 16" Granite Cneiss: Highly weathered.

Minor bands of coarge grained granite.
Gneissosity 55 = 607. Many small
shear zones.

295" = 49! 197" Cuartz Diorite Gneisg: Contains
pumerous bands of very-fine grained
dolerite at 70 - 750, parallel to
contacts and gneissosity.

49' - 66 17! Dolerite: Contacts 75 - 80°.
Very fine grained at contacts,
varying to coarse-grained within
rock unit.,

66! - 85! 19! Amghibolite Cneigs: Gneissosity 65 -

707, From 66' ~ 72' contains bands
of coarse grained granite gneiss.

85' - 88! bl Granite Gneisg: Medium grained.
Pink. Contains bands of coarse-
grained granite. Gneissosity
approx 60°.

88' - - — END OF HOLE.
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Depth Core Remarks
lecovered
D.D.H, 4
oY - 24! 10! Granite Gneigs: Jeathered. Gneissosity

approximately 570.

24 -~ 251 1! Dolerite: Very fine to fine grained.
Contacts 75 - 80°.

25' - 35! 6! Granite Gneiss: As for O' - 24'.
35' - 577 21! Dolerite: Medium grained to very

fine grained at contacts. gontacts
gharp, at approximately 807,

575" - 90" 32! Granite Gneiss: Contains bands of
coarse- -grained granite and adamellite.
Gneissosity 55 - 607,

A - END OF HOLE.

DD H. 5
0' = 247! 17! Granite Gneiss: Medium-grained.
Pink, Gneissosity approx 707,

245" - 293" 5! Granite: Coarse-grained. Pink.
Angle of contact with granite gneiss
variable.

295! - 62! B! Dolerite: Very- fine--grained at
contacts varying to medium-grained,
. o)

Contacts approx. 80 .

62' - 653 by Granite: Pink, coarse-grained.
Lower contact approx. 75 .

655! - 88! 205! Granite and Adsmellite Gneisses:
Alternating bands. Rare pyrrhotite
stgingers at 81', Gneissosity approx.
707,

90' - - - END OF HOLL
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Depth Core Remarks
Recovered
D.D.H, 6
o' - 1! 4" Alluvium: Weathered Granite.
A - 12 Tt Dolerite: ¥Fine to medium-grained.

Rock is broken but fresh.

12" - 597 30! Granite Gneiss: Medium - grained,
pink. Ggeissosity varies from
70-90.

59" - 61! 14! Amphibolite Gneigs: Upper contact

60", lower contact 80°, Gneissosity
paralle% to contacts, varies from
60 - 80",

61' - 6TH! 65! Granite Gneisg: Pink. MNedium,
grained., Gneissosity 80 - 857,

67 - 88! 205! Dolerite: Very -fine .grained at
contacts varying to coarse-grained.
Contacts approx. 83 .

g8' -~ 97! 9! Granite Gneiss: Pink. Medium- o
grained. Gneissosity approx. 83,

97' - — — END OF HOLE,

D.D.H., T
ot - 7! 1 Alluviums Highly Weathered Granitic Rock.
7' - 107 11 Weathered Granite Gneisg: Medium-

fine grained. Pink. Highly friable,.
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