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,COMPLETION HEPORT 

I B.M. R. No.13 WELL, SANDOVER, NORTHERN TERRITORY 

by 

A.R. Lloyd and M. Bell 

Sffi\QvIARY 

The Bureau of Mineral Resources stratigraphic well B.K.R. No. 
13 (Sandover) was drilled in the Elkedra 1:250,000 Sheet area 
'of the Georgina Basin, Northern Terri tory. The well site is 
190 miles north-east of Alice Springs and 4 miles east of ,the 
turn-off to Ooratippra Homestead on the Alice Springs-Lake 
'Nash-Queensland Road. The objectives of the well were to 
assist petroleum search in the Georgina Basin by determining 
the depth to economic basement, reservoir characteristics, 
and lithologies and thicknesses of sedimentary units of .the 
Palaeozoic sequence which have been mapped elsewhere in the 
Basin; and to provide seismic velocity data. 

The well spudded on 15th January, 1964, and reached 
a total depth of 3330 feet on 6th July, 1964. A Failing 
2500 Holemaster rig, equipped to drill with both air and mud', 
was used. The hole was drilled with air from surface to 352 
feet, and from 352 feet to total depth using bentonite-fresh 
water mud. 

The following sequence was penetrated in the well: 

Formation Lithology 

o - 40 Quaternary quartz sand 
dolomite, shale, 
quartz sandstone 

40 -2235 Upper Cambrian Arrinthrunga 

and siltstone 
2235-3097 Middle Cambrian Arthur Creek 

ErIal.41 nt 
limestone, dolomite 
and siltstone; 
sponge spicules, 

3097-3304 

3304-3328 
3328-3331 

phosphatic brachi
opods and the tril
obites Pagetia 
significans and 
Xystridura sp. 

?Lower Cambrian ?Mount Baldwin dolomite, quartz 
sandstone, phosph
atic brachiopods 

?Archaean ?Arunta Complex gneiss 
?' grani te 

A fragmentary, ~hosphatic brachiopod was found at 
2574-2579 feet; Core 11 (2579-2582i feet) contained sponge 
spicules and fragmentary brachiopods; Core 12 (2817-2827 feet) 
contained the trilobites Pagetia significans and ~stridura 
sp; fragmentary brachiopods and fragments of Pagetia sp. were 
found in cuttings between 2660 and 2820 feet and brachiopod 
fragments at 3320-3230 feet. 

" .' 
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A show of oil and gas was obtained from a calcareous, 
argillaceous and bituminous dolomite between 2952 and 2975 
feet. A drill stem test carried out over this interval 
recovered 22 cu. ft. of gas cut mud at 61 lbs/cu.ft; salinity 
800 p~p.m. NaCl. (see Appendix 10 to this report). Tests were 
also carried out on unwashed cuttings, core and mud samples 
from this interval (see Appendires 8,9, and 11 to this report). 
From the unwashed cuttings, an extraction with toluene 
produced 0.31~ by weight of oil. A sample of mud taken during 
the drilling of the interval 2952-2960 feet yielded about 
1.5~ by weight of a black, highly mobile fraction with a 
strong naphthenic odour. 

During air-drilling operations from surface to 352 
feet, the supplies from the various aquifers were measured by 
air-lifting the water. Fresh water was first encountered at 
85 feet but the supply was too small to be measured. A supply 
of 900 gallons per hour was obtained from dolomite at 242 feet. 
The main aquife~ is in a quartz sandstone between 325 and 340 
f~et, which provided an additional 1600 gallons per hour. 

INTRODUCTION 

B.M.R. No.13 is sttuated 190 miles north-east of 
Alice Springs, Northern Territory and 4 miles east of the 
turnoff to Ooratippra Homestead on the Alice Springs-Lake 
Nash-Queensland road, in the south-east of the Elkedra 
1~250,000 Sheet area. It is the second of three stratigraphic 
wells drilled by the Bureau of Mineral Resources in the 
Georgina Basin. 

The objectives of B.M.R. No.13 were -
1. to determine the stratigraphic sequence beneath sand cover; 
2. to determine the depth to and nature of economic 'basement; 
3. to gain information on the permeability and porosity of 

the rocks penetrated in the well; 
4. to gain information on the underground water and oil 

potential of the area, and 
5. to provide basic information for aeromagnetic and seismic 

surveys. 

A water bore was drilled to supply water for 
drilling and domestic purposes. A supply of 1900 gallons 
per hour of fresh water was obtained from a quartz sandstone 
between 310 and 333 feet and 200 gallons per hour from 
dolomite at 253 feet. 
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The contractor's Failing 2500 rig was used through-
out the operation. 

Well-Site Geologists were: 
A.R. Lloyd 8/1/64 to 25/3/64 
R.D. Shaw 18/3/64 to 27/5/64 
R.A.H. Nichols 27/5/64 to 10/7/64. 

Petroleum Technologists at the well-site were: 

B.A. McKay 8/1/64 to 10/2/64 
M. Bell 15/2/64 to 1/4/64-
P. Duff 13/6/64 to 16/6/64 and 3/7/64 to 17/7/64. 

In the lithological descriptions of the cuttings 
(Appendix 1) minor is taken as being <,1%; and where no per
centage is shown it is understood to be 100%. The dolomite 
is mostly calcareous to some degree but this VIas omitted to 
save repetition. 

WELL HISTORY 
GENERAL 

Well Name and Number 
Location 

Tenement Holder: 
(at time of drilling) 

Petroleum Tenement: 

Area: 
Total Depth: 

Date Drilling Commenced: 
Date Drilling Completed: 
Date Well Abandoned: 
Date Rig Released: 
Drilling Time to T.D.: 
Elevations: 

,. . . 
• ,<',,' •• ,.,' 

status 
Total Cost: 

B.M.R. No.13 (Sandover) 
Long. 136009' 06" East 
Lat. 21 0 51' 25" South 
Smith Australian Oil Company 
~ty Ltd., 

Suite 605, 80 Ricl~ond Street 
West, 

Toronto. Ontario. Canada. 

Oil Permit No.41, N.T. 
7211 sq. miles. Expired 29.5.64. 

Georgina Basin, N.T. 
Driller 3330' 
Schlumberger 3331'. 
15th January, 1964' 
6th July, 1964. 
21 s t July, 1964- . 
21st July, 1964. 
173 days. 
Rotary table 1063 feet a.s.l. 
Ground level 1055 feet a.s.l. 

Plugged and 'abandoned. 
Drilling £54,000 
Consumables£10,665 
Logging £ 4,795 

£69,460 



DRILLING DATA: 

Drilling Contractor: 

Drilling Plant 

Rig Mast: 

Pumps: 

Compressors: 

B.O.P.: 

Hole Sizes: 

Casing Strings: 

Casing Cement: 

Drilling Fluid: 

Interval 
Drilled 
ft (R. T. ) Wei,ht 3 Ibs ft 

352- 750 69 
750-1250 70 

1250-1750 70 
1750-2250 66 
2250-2750 65 

.L 2750-3330 67! 

rfr 
¥ 

4. 

W.L. Sides & Son Pty Ltd, 
9th Floor, Temple Court, 
422 Gollins Street, 
Melbourne. C.1. Victoria. 
Make and Type: Failing 2500' 

Holemaster 
Rated Ca.pacity: 4000' with 3i" 

drill tubing 
Motors: 2x4/71 G.M. 

110 H.r.-
Make and type: Failing 75'tubular 

(including 17' 
extension) 

Rated capacity: 45,000 lbs. with 
extension to mast. 

Make: Gardner-Denver Wheatley 
Type: FOFXO WED 
Size: 7t" x 10" 5" X 10" 
Motors: 6/71 G.M~ Rig. 
Make: Cbnsolidated-

Pneumatic 
Type: Reciprocating 
Model: CoP. 500 
Motors: Lincoln-

Ruston 
Make: Baash~Ross 

Holman-
Howden 

Rotary 
'Rotair 600' 
Rolls-Royce 

Size and model: 6t 'Autolock' 
Working pressure: 3000 p. s. i. 
12t" sfc. 
8t" 4 2' 
6t" 1620 I 

to 42' 
to 1620' 
to 3330 t (T • D. ) 

Size: 9i" 
Grade: J-55 
Weight: 36 lbs. 
Set at: 42 ft 

7" 
J-55 
20 lbs. 
1615 ft. 

S i z e : 9i" 7" 
Sks.cmt.14 65 
Cmt.rise: to sfc. to 1315 ft (calq) 
ftethod: single stage, plug, in . 

both cases. 
Sfc. to 352' air 
352' to T.D. fresh wate~' 

bentoni te mud. 

Average Mud Properties 

Viscosity W.L. P.C. pH Sand 
secs/1000c. c. 1/32" % c.c. 

39 21 3 1 1 ~ 
4 

40 15 21s 10 ),. 
2 

36 13 2t 10 .J.. 
4 

37·~· 12 2 9 .l. 
4 

371 14 2·~ 9t 1 
38 13 2 813 3 

4 
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Water Supply: 

Perforation and 
Shooting Record: 
Side-Tracked Hole: 

Plug Back Jobs: 
1) Bottom Plug: 

1st Job: 

2nd Job: 

" 

From water bore drilled to supply 
the domestic and drilling require
ments at the site. 
Nil 

Nil 

to give seat for anchor to test 
interval 2950'-2990' 
with open ended drill pipe at 3330' 
equalized 52 sacks of construction 
cement mixed to 105.5 Ibs/cu.ft. 
L, ,cated top of cement at 3216' and 
drilled out to hard cement at 3221'. 
with open ended drill pipe at 3210' 
equalized 42 sacks of constrcution 
cement mixed to 105.5 Ibs/cu.ft. 
Located top of cement at 3004' and 
drilled out to hard cement at 3013'. 

2) Plug Above Test Zone 2950'-2990' 

3) Plug at 7" casing 

4) Top Plug 

Squeeze Cement Jobs: 

Fishing Operations: 
Date Depth' Hrs.Lost 
21.3.64 1887' 12t 

15.4.64 2607' 181~ 

16. 5. 64 2639' 

With open ended drill pipe at 2900' 
equalized 8 sacks of construction 
cement mixed to 105.5 Ibs/cu.ft. 
Located top of cement at 2845'. 
Tested satisfactorily with full 
weight of string. 

shoe (1615') 
With open ended drill pipe at 1600' 
mixed and equalized 8 sacks of con
struction cement mixed to 105.5 Ibs/ 
cu. ft. Located top of hard cement 
at 1569' and -tested wi th full weight 
of string. 
4 sacks cement placed in top of 7" 
casing at st~face. 
Nil 

Fishing Job 
Pin failure 
caused 98' D. C. 
to be left in 
hole. 
Tool jt. failure 
caused 188' D.C. 
to be left in 
hole. 

D. P. twi st-off 
due to tool jt. 
failure. 

rEethod Recovered 
]'ished out with 
tapered tap. 

Collars and bit 
recovered in stages 
using over-shot, 
diesel spot & 
working free. Cones 
recovered singly 
\lvi th magnet & junk
basket. 
String fished out 
wi th Baash-Ro s s 
OVGr-shot. 
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Date Depth 
20.5.64 2732' 

26.5.64 2830' 

30.5.64 2896' 

17.6.64 3091' 

2.7.64 3326' 

16.7.64 3330' 
(T. D. ) 

6. 

Hrs.Lost 
18 

8~ 4 

17 

pin. 

72-f 

42i 

Time Distribution 

Fishing Job 
Twist-off at 
tool jt. leaving 
322' D.C. in 
hole. 

D.P. twist-off 
at pin end of 
tool j t. above' 
D. C. ' s. 
D.P. twist-off 
at tool jt. 
above Do C. ' s. 

90' of D.P. 
twisted off' at 

Bit cones left 
in hole after 
trip out due to 
worn bearings 
& pin. 
55t tail pipe 
sheared off 
leaving pressure 
recorder & 
carrier in hole 
during DoSoT. 

Method Recovered 
String fished out 
with Baash-Ross 
over-shot. Cones 
with magnet & junk
basket. 
Fished out with 
Bowen over-shot. 

Fished out with 
Bowen over-shot; 
cones & bearings 
out with magnet. 
Recovered with 
over-shot. 

Recovered with 
junk-basket & core
catcher. 

Fishing job unsucc
essful and called 
off after expiry of 
time limit. 

The following is a time analysis of the drilling 
operations at the well. The period covers the 27 weeks from 
12.01 am. 15th January to 11.59pm 21st July, 1964. 

Drilling Operation 

To als 

Total 
Hours 

44t 
1457 

45i 
135i 
324-~ 

33i 
17t 

2 

2J~ 
400 
72t 
26 
31 

187t 
15i 

753 
398! 
568-;} 

4536 

% of 
Time 
0.98 

32.12 
1.01 
3.00 
7.15 
0.74 
0.39 
0.04 
0.52 
8.82 
1.59 
0.57 
0.68 
4.13 
0.35 

16.60 
8.78 

12.53 
100.00 
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LOGGING AND TESTING 

Di tch Cuttings. 

Coring 

; 

Samples were collected from the shale 
shaker at ten foot intervals. Cuts w~re 
distributed to the Geological Branch, B.M. 
R., Canberra the RGsident Geologtst, B.M.R., 
Alice Springs, and a cut was collected for 
the tenement holder. 
The original programme called for routine 
cores to be cut at convoniGnt bi"tj changes 
to give a coring interval of about 300 feet 
between successive cores. This was main
tained except where other cores were 
required by the well-site geologist for 
additional information. 
The table below lists the 16 cores taken at 
the well. They were all cut with a 6" Reed 
K-500 'barrel using HF coreheads, and all 
have a diameter of 2i". 

Core No. DeEth Interval Footage Re~overx ' 
From to Feet % 

1 325' 345' 20 4'6" 221i 
2 630' 640' 10 2'7" 26 
3 717' 723i' 6i 2'5 11 37 
4 1050' 1060' 10 4'6 11 45 
5 1340' 1350' 10 7'0" 70 
6 1530' 1540' 10 1'10" 18 
7 1820! ' 182-4'1 4 2'8 11 67 
8 1932' 1938' 6 1 ' 511 24 
9 2228' 2238' 10 9'6 11 95 

10 2368' 2380' 12 1 ' 5 II 12 
1 1 2579' 2582t' 3i 2'2" 62 
12 2817' 2827' 10 8' 2-;\-" 82 
13 2960' 2980' 20 1" 

3 . 7-"ij; II 
14 3117~" 3127-~' 10 ~t" 8 
15 3305' 3310t' 5t 5 1" 92 
16 3328' 3330' 2 1 ' 1 " 54 

The total footage cored was 149i and of this 55' 9i", 
or 37% was recovered. 

Side-Wall Sam121in.g 

It was the intention to take Schlumberger side-wall 
cores over the potentially productive interval but the caliper 
log showed the hole to have too large a diruaeter for the tool 
to be effective. 

Well Logging 

The well v~as logged by Schlumberger on two occasions: 
prior to running the 7" surface casing and after reaching 
total depth. All the logs are on scales of both 2" and 5" to 
100', and they are summe~ized below. 
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Log Type: Run No. 

Electric 1 
2 

Microlog 1 
2 

Sonic 1 
2 

Radioactivity 1 
2 

Depth Interval 

1676' - 42' 
3330' -1615' 
1630' - 42' 

3331 ' -1615' 
1665' - 42' 
3326! -1614' 
1670 i - 30' 
3326' -1614' 

Curves 

S.P. & Resistivity 
S.P. & Resistivity 
rilicrocaliper 
Miprocaliper 
S.P. & Sonic 
Gamma & Sonic 
Gamma 

;. 
Gamma 

The sonic log was integrated on the 2nd run. No 
mic~Q~res~stiYit~ p'~YQ~were obtained on either run due to 
malfunctions in the tool. 

Drilling ~ime and Gas Log ,--

There was no automatic device on site to detect the 
presence of gas, but the minutes taken to drill every five 
feet were recorded by the drillers. These formed the basis 
of the penetration rate log on the Composite Well Log 
attached to this RGcord. 

Deviation Surveys 

All deviation surveys were taken with a Totco 
Double Recorder tool and they are listed below. The readings 
have been plotted on the Composite Well Log. 

DeQth Drift DeQth Drift Depth Drift 

45' 10 1100 30 1850' 1tO 
2- "4 

95' 30 1200' 10 1950 1tO 
"4 "2 

195' 10 1295' 10 2050' 30 
"4 

300' 30 1400' 10 2250' 10 
"4 

395 ' 
:;.0 1490' 1tO 2400' 10 
"2 
10 10 

1*° 500' "2 1600' 2550' 
590' k O 1635 10 2700' 1tO 

4 

710' 10 1670' 1-ttO 2850' 1io 

790' 10 1700' k O 2930' 1~10 
4 ::: 

900' 10 1750' 30 3020' 1tO 
"2 "4 

1000' _~o 1800' 20 3300' £.0 
4 4 

3320' 30 
"4 

Other Well Surveys: Nil 

Formation Testing: 
D.S.To No.1 
Test Interval: 
Test by: 

Date: 15th July, 1964 
2950' - 2990' (R.T.) 

P.Go Duff, Bureau of Mineral Resources 

, 

Witnessed by: Go Birkensleigh, W.L. Sides & Son, Pty Ltd. 
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The testing tools were run ,into the hole, the mud 
pressure was balanced, the packer was set, the equalizing 
valve was closed and the retaining valve opened. After waiting 
one hour for the pressure to build up, the gO-devil was 
dropped and the disc broken; a blow to surface resulted. 

The mud level began to drop in the annulus after 
8 minutes but remained steady after setting the paclcer with 
an additional 5,000 Ibs weight. Six minutes later the pipe 
dropped 4 to 5 feet bending and fracturing the tail-pipe. 
This forced the end of it into the test zone cavity allowing 
the packer to reset. The test resumed with the level of mud 
in the annulus steady. 

The surface plow commenced at a rate of 120 cu. ft./ 
/hr. and decreased to zero flow after a period of 31 minutes. 
Prior to pulling the packer the well was allowed to sit for an 
additional 30 minutes, and on pulling out it was discovered 
that the 1tll Humble subsurface pressure gauge and 56 ft of 
3*" line-pipe used as tail-pipe had been left in the hole. 

Further details of the test may be found in 
Appendix 10 to this Record • 
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GEOLOGY 

Summary of previous work 

Geological The Elkedra and all surrounding 1:250,000 Sheet 
areas have been mapped by field parties from the Gt30logical 
Branch of the Bureau of Mineral Resources. Mest of this work 
was done during a programme of regional mapping in the 
Georgina Basin, but some of the work in areas of Precambri~~ 
outcrop, formed part of the Bureau's metalliferous surveys. 
Ths principal authors on the geology of the Elkedra Sheet 

" area are Op.ik (1956), Smith, Stewart & Smith (1961), and 
Smith & Milligan (1963); others are listed in the 
References. 

In 1962 the Bureau. augmented its knowledge of the 
Georgina Basin by coring 19 shallow wells, of which four were 
situated in the. Elkedra Sheet area and four inthe Huckitta 
Sheet area (Milligan 1963). Additional subsurface information 
was obtained in Farmout-Place Ammaroo Nos. 1 and 2 wells, 
both in the Elkedra Sheet area. 

Geophysical. The Geophysical Branch of the Bureau conducted 
a gravity survey of the ]Ukedra Sheet area in 1960 (Map 
G69-75-3) and an aeromagnetic survey in 1963 (Wells & Milsom, 
1964). The gravity contours and preliminary depth contour.s 
on magnetic basement in the vicinity of B.M.R. 13 are shown 
on Figure 3. 

Summary of regional geology 
The regional geology of the south-west part of the 

Georgina Basin is shown on the Geological Map of this area 
enclosed with this Report. Precambrian basement rocks crop 
out on the north-western and southern margins of this part of 
the Basin, and a thick sequence of Uppar Proterozoic, Cambrian, 
Ordovician and Devonian sediments in the south is separated 
by a cover of Quaternary sand from a thin Cambrian sequence 
in the north. The following tables (summarised from Smith, 
Stewart & Smith (1961), Smith & Milligan (1963); and Smith 
(1964a) show the Precambrian 2~d Palaeozoic stratigraphy in 
each of the Huckitta and Elkedra 1:250,000 Sheet areas. 
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(a) Huckitta Sheet area 

Age Map Rock Unit 
Symbol 

Upper- Dud 
Devon-
ian 

Dulcie ~reBfle 

Middle Omn Nora Forma-
Ordovi- tion 
cian 
Lower Q-ot Tomahawk Beds 
Ordovi-
cian -
Upper 
Cambrian 
Upper Qua Arrinthrunga 
Cambrian Formation 

Upper gu~~Eurowie 
Cambrian Sandstone 

Member 
Middle Qma Arthur Creek 
Cambrian Beds 

Lower Glb Mount Baldwin 
Cambrian Formation 

Upper Bug Grant Bluff 
Protero- Formation 
zoic 
Upper Bue Elyuah 
Protero- Formation 
zoic 
Upper Buc Mount 
Protero- Cornish 
zoic Formation 

Lower 
Proterozoic 
?Archaean Aa Arunta 

Complex 

Max. Lithology 
'llhick-
ness 
(feet) 

2300 Quartz sand
stone with 
pebble bands. 

400 Siltstone, 
Dolomite 

650 Dolomite, 
siltstone, 
limestone, 
qUI3..rtz sand
stone. 

3500 Dolomite, 
limestone, 
oolite lime
stone,silt
stone,quartz 
sandstone 

50 Quartz sand
stone 

1000? Limestone, 
siltstone, 
shale, sand
stone,dolo
mite 

Stratigraphic 
Relationship 

Disconformable 
on Nora Fo1lllltiort 
and Tomahawk 
Beds 

Disconformable 
on Arrinthrunga 
Formation. 

Conformable on 
Arthur Creek 
Beds 

Member in 
Arrinthrunga 
Formation 
Disconformable 
on Mount Baldwin 
Formation 

1300? Quartz,sand- Conformable on 
stone,silt- Grant Bluff 
stone, grey- Formation 
wacke,dolomite 

525 Quartz,sand- Conformable,on 
stone, silt- Elyuah Forma
stone, dolomite tion 

300- Siltstone, Disconformable 
3500 arkose on Mount Corn

ish Formation 
40- Siltstone, 

boulder 
beds 

Granite 

? Gneiss, schist 

Unconformable 
on Lower Prote
rozoic and on 
?Archaean meta
morphic rocks 
Intrudes Arunta 
Complex 

metaquartzite Crystalline 
amphibolite basement 

( b) Elkedra Sheet area (excluding Devonian, Cambro-Ordovician 
and Upper Cambrian units which are mappable continuations 
of formations exposed in the northern part of the 
Huckitta Sheet area). 
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Upper Qua Arrinthrunga 30C Dolomite, Contact with 
Cambrian Formation siltstone, Sandover Beds 

quartz sand- not exposed. 
stone 

Middle Gms Sandover 800? Limestone, Unconformable 
Cambrian Beds shale, silt- on Hatches 

stone,quartz Creek Group 
sandstone, pe bbJ.e 
conglomerate 

Lower B granite Intrudes 
Proterozoic Hatches Creek 

Group 
Lower B Hatches Creek 20,000 Quartz sand- Underlying 
Proterozoic Group stone,grey- rocks not 

wacke, shale, exposed 
siltstone, 
acid lavas 

The Arrinthrunga Formation was divided into four qroad 
units in the eastern and north-eastern part of the Huckitta 
Sheet area (Smith, 1964a). These are, in descending order: 

Unit 4 

Unit 3 

Unit 2 

Unit 1 

Hard, brown dolomite; thin quartz sandstone; brown 
dolomite grading laterally to quartz sandstone; 
green siltstone; soft, buff, fine-grained dolomite. 

Quartz sandstone with ripple-marks and halite 
pseudomorphs - the Eurowie Sandstone Member. 

Blue oolitic limestone; blue algal limestone; thin 
quartz sandstone; numerous concealed beds (blue
grey siltstone has been obtained from water bores in 
this unit). 

Hard brown and. yellow dolomite with chert nod.ules; 
thin quartz sandstone. 

Two core holes, B.NI.R. Grg 7 and 8 were drilled in the 
Arrinthrunga Formation by the Bureau of Mineral Resources 
(Milligan 1963, p.10). 

Grg 7 penetrated the following sequence-; 

6 - 465 feet 
465 - 520 feet 
520 - 755 feet 

limestone and siltstone 
aphanitic dolomite 
aphanitic dolomite with 
dolarenite and pebbly dolomite. 

Grg 8 penetrated the following sequence : 

12 - 88 feet 

88 - 295 feet 

, 

limestone and calcilutite and 
siltstone 
limestone and siltstone with 
calcarenite, sandy, oolitic, 
pink and grey. 

Milligan considered that Grg 7 spudded in Unit (2) 
and penetrated Unit (1) of the Arrinthrunga Formation at 465 
feet; and that Grg 8 penetrated a part of Unit (2) 
stratigraphically above that in Grg 7. 

Three shallow wells were cored to the north of B.M.R. 
No.13 in the Elkedra 'Sheet area, of which Grg 4 penetrated 

/ 
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the following sequence (Milligan 1963, p.21) • 

o· - 420 feet pellet dolarenite and dololut1te 

420 - 590 feet pellet calcarenite and dolaren1te 

590 - 620 feet chiefly aphanitic limestone 
620 - 739 feet chiefly aphanitic dolomite. 

Milligan (1963) states "The top 600 feet of section 
penetrated in Gr~ 4 reveals a number of lithologic similar
ities to unit (2) of the Arrinthrunga Formation". 

The Farmout-Place Ammaroo No.1 and 2 Wells penetrated 
sequences in the Sandover Beds consisting of grey argillaceous 
limestone with chert and fossil fragments; black bituminous 
limestone and shale with fossil fragments; grey dolomitic 
shale, white sandstone or quartz siltstone and quartzite. 
Ammaroo No.1 penetrated chloritic mica schist and ~mnaroo 
No.2 penetrated granite basement (Farmout Drillers N.L. 1963) 
Farmout Drillers N.L.considered the basement rocks belong to 
the Hatches Creek Group. Garnets were recorded in the schist 
from Junmaroo No.1~ which indicate a higher degree of meta
morphism than has been found in the Hatches Creek Group. It 
is possible that the schist does not belong to the Hatches 
Creek Group but to the ?Archaean Arunta Complex which crops 
out to the south in the Harts Range area. The granite in 
Amrnaroo No2 may be Lower Proterozoic in age. 

Casey and Gilbert-Tomlinson (1956~ p.66) recorded 
three fossil horizons in the Arthur Creek Beds - (a) Dinesus -
~ystridura; (b) Ptychagnostus atavus and (c) Leiop~ge 

aeVigt ~a whi ch are lower, middle and upper llIiddle ambrian 
respec lvely. 

" Opik (1956, p.43) recorded a list of trilobites from 
the Sandover Bens. It included species of ~ystridura and 
numerous agnostids which indicate a lower Middle Cambrian age. 

Gilbert-Tomlinson (1963) records a number of fossils 
collected from outcrops in the vicinity of Ammaroo Wells Nos. 
1 and 2. They include Pagetia sp. and Xystridura sp. 
She concludes that this fauna is characteristic of the Sand
over Beds and the lower part of the Arthur Creek Beds and that 
the age is early (but not earliest) ~iddle Cambrian (Xystridura 
time). 

Tectonics Smith (1964) recorded that the strongest Palaeozoic 
orogeny in the south-western part of the Georgina Basin 
occurred in post Upper Devonian time. It was severe in the 
southern part of the Huckitta Sheet area but its effects were 
much milder to the north and north-west where the Sandover 
Beds are not folded and are only very weakly faulted. 
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Stratigraphy 

Section Penetrated (R.T. 1063') 

Unit No. Lithology Thickness Age 
(feet) 

1 Quartz sand 32 Quaternary 

2 Dolomite 40 +1023 163+ 

3 and 

4 Dolomite and Shale 

203 + 860 2~ lJPPER 
451 612 489 + 

5 Siltstone, Quartz, 
Sandstone, Dolomite, 
and Limestone 940 + 123 524 

• • 
CAMBRIAN 

ttl 6 Dolomite, Quartz t"i') 
,-- Sandstone Shale 1464 - 401 771 

fIi and Siltstone 
----------------

7 Siltstone and Dolomite 2235 -1172 203 MIDDLE 

8 Dolomite and Limestone 2438 -1375 144 CAMBRIAN 

9 Limestone 2582 -1519 515 
I----------r-----------------------~r_--~--r_------_r------------~---.-------~----

10 DQlQIl!j,~~ and Quartz 3097 -2034 207 ?Lower Cambrian 

1 1 Gneiss 3304 -2241 24 ?Archaean 

12 Granite 3328 -2265 2+ ? 

T. D. 3330 -2267 

Formation 
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<Xl 
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ARTHUR 
CREEK 
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Complex 



Quaternary 
Unit 1 
Lithology: 

14. 

Surface to 40 feet (32 feet) 
Quartz sand; 100%, red and brown, fine to medium
grained, rare coarse-grained, rounded to sub
rounded; rare chert. 

Arrinthrunga Formation 
Unit 2 40 to 203 feet (163+ feet) 
Lithology: 

Unit 3 
Lithology: 

Unit 4 
Lithology: 

Unit 5 
Lithology: 

Dolomi te; 98%, light brown wi th r~,re green-brown, 
red-brown, grey-brown, yellow and mediurn grey, 
microcrystalline, hard. 
Claystone; 1%, yellow-green, soft. 
Chert: 1%~green, aphanitic. 
203 to 4:1 feet (248 feet) 
Dolomite: 40%, light grey, medium grey, white, 
green-grey and light brown, microcrystalline, hard; 
quartz sand in parts; rare vughs, rare pyrite. 
Shale: 30%, light to medium-grey,green grey, dark 
green, purple and red-brown, moderately hard, 
slightly calcareous, grading into a Siltstone in 
parts; interbedded with dolomite above. 
Quartz Sandstone: 28%, white, rare pink and yellow, 
fine-grained, medium to coarse-grained in parts, 
well-sorted, rounded to subrounded, porous, 
friable, some calcareous cement. 
Claystone: 1%:yellow-green, soft. 
Chert: 1%, green aphanitic. 

451 to 940 feet (489 feet) 
Dolo~ite: 90%, white, light, medium and dark grey, 
light green, green-grey, light brown, creamy and 
brown-grey, microcrystalline, medium and coarsely
crystalline in parts; sandy, silty and argillace
ous in parts; rare dolomite and calcite euhedra. 
Shale: 10%, medium to dark grey, black, green-grey, 
red-brown, moderately hard, soft in parts; sligh~ 
calcareous; rare mica and quartz, grading into a 
siltstone in parts; present as thin interbeds in 
the dolomite. 
940 to 1464 feet (524 feet) 
Siltstone: 50%, light brown, light to medium grey, 
red, brown, white, pink and green-grey, calcareous, 
quartz abundant to rare in parts; rare parts 
sandy; soft, becoming hard in parts; rare vughs; 
mica, pyrite and ?glauconitic in parts; some red 
limonite staining. 
Quartz Sandstone: 25%, white, light grey, minor 
pink, green, fine-grained, coarse-gratned in parts, 
rounded to subrounded, well-sorted, some calcare
ous and dolomitic cement, porous, friable; rare 
pyrite, mica and glauconite; grading into a sandy 
q.9_1.~!I!J:.~_~ in part s • 
Dolomite: 15%, medium and light grey, white, light 
green, green-grey and pink, mtcrocrystalline, 
rarely medium to coarsely-crystalline, saccharoidal, 
hard, rarely soft; some quartz sand, pyrite and 
?glauconite; rare euhedral rhombs. 
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Unit 6 
Lithology: 

15. 

Shale: 5%, medium to dark grey, black and green
grey, moderately soft to hard; slightly calcare
ous; rare pyrite. 
Limestone: 5%, pale pink to white, light grey and 
light green, microcrystalline, hard, rexely soft; 
rare pyrite and quartz sand. 
1464 to 2235 feet (771 feet) 
Dolomite: 85%, light brown, pink, white, light 
-grey, dark grey to black, grey-brown and green, 
finely-cryatalline, rarely microcrystalline, and 
medium to coarsely-cryatalline, saccharoidal, hard; 
rare quartz silt and sand; rare pyrite and ' 
?bitumen; small vughs in parts; rare calcite 
euhedra. 
~uartz Sandstone: 13%, light grey, white and brown, 

ine-grained" .. :" rarely medium and coarse-grained, 
rounded, weI1-8orted, some dolomitic cement; rare 
pyrite and mica; rare chert pebbles. 
Shale: 1%, black, dark grey, medium grey and dark 
green, soft; rare mica and quartz silt. 
Siltstone: 1%, green-grey, white, pink, green and 
black, soft, rarely hard; rare pyrite and mica; 
some quartz in parts. 
Chert: 11).1%, light brown, pink, green and whi te, 
aphani tic. 

Arthur Cree~ B~e~d~sL]~i~~~~ , 
Unit 7 2235-2438 feet (203 feet) 
Lithology: 

Unit 8 

Lithology: 

Unit 9 
Lithology: 

Siltstone: 50%, medium and light grey, brown, 
dolomitic, grading into a silty dolomite in parts; 
mica, quartz and ?magnetite in parts, grading into 
a fine-grained sandstone; massive with thin 
laminations of clayey material; rare vughs with 
euhedral rhombs; hard. 
Dolomite: 50%, light grey, light brown and grey -
brown, rare white, finely-crystalline to micro
crystalline, hard, silty in parts, grading into a 
dolomi tic siltstone; rare styloli tea 7 sacch.?ro:i_r..gJ, 
fn"--p""arts ;"-----rare·'"~?b"i tumen. 

2438-2582 feet (144 feet) 
Dolomite: 65%, white, light brown, light grey 
and grey-brown microcrystalline, rarely finely
crystalline and saccharoidal, hard; rare quartz 
silt and pyrite; rare vughs with euhedral rhombs; 
rare ?bi tumen. 
Limestone: 34%, white, pale brown, grey-brown, 
medium to finely -crystalline, rarely microcrysta
lline, soft to moderately hard, speckled with 
coarse blacks flecks; rare fossils - brachiopods 
sponge spicules. " 
Siltstone: 110, black, grey, fine laminae. 
2582-3097 feet (515 feet) 
Limestone: 95%, grey-brown, medium and dark grey, 
pale grey, microcrystalline, rarely finely-cryst
alline, hard, relatively soft in parts; quartz 
silt, argillaceous and carbonaceous in parts, 
sometimes grading into a calcareous siltstone; 
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Unit 10 

Lithology: 

1.J • 

speckled with black flecks, laminated friable and 
platey in parts; rare white chalcedony; rare 
calcite eill1edra and veins; fossiliferous with 
trilobites and brachiopods. 
Siltstone: 2%, dark grey, grey-brown, raro light 
grey and black, calcareous, carbonaceous, argill
aceous and quartzose, hard; finely disseminated 
pyrite in parts; sometimes fissile; grading into 
a fine-grained quartz sandstone in parts; rare 
calcite euhedra and veins; present as fine 
laminae in the limestone. 
Shale: 2%, dark gre~-black, argillaceous, carbon
aceous (?bituminous) calcareous, hard; forms 
thin le1l1inae (0.5 mm~ between limestono bands 
( 1.00 rom). 

Dolomite: 1%, brown and dark grey, microcrystall
ine, soft; bituminous, porous, calcareous and 
argillaceous; laminated, fissile; pale green 
fluorescence, amber-yellow globules of oil. 
3097-3304 feet (207 feet) 
Dolond te: 90%, whi te, light grey, light brown, 
dark grey to black, blue grey, microcrystalline 
to medium-crystalline, hard, mainly tight, 5% 
porosity in parts; slightly calcareous; rare 
glauconite, pyrite and carbonaceous flakes; quartz 
silt in parts, grains angular to subangular; rare 
vughs with rhombic euhedra; rare fossils; rare 
chert. 
Quartz Sandstone: 5%, light to medium brown, white, 
rare red and grey, mottled white and red-brown, 
fine to medium-grained, angular to subangu.lar; 
some scattered medium to coarse-grained, sub
rounded; average to well-sorted, hard; no 
porosity; rare mica and pink-orange ?feldspar; 
slightly calcareous, ferruginous, ?clay matrix. 
Shale: 5%, interpreted from E-Iog. 

Arunta Complex 
Unit 11 3304-3328 feet (24+ feet) 
Lithology: 

Uni t 12 

Gneiss: pink. well-rounded, fine bands of light 
and dark matLrial; quartz, microcline, biotite, 
altered sericitic and chloritic material, carbon
ate, ?plagioclase, muscovite and scapolite; veins 
of coxbonate and scapolite medium-crystalline, 
rarely coarsely-crystalline. 
3328-3330 feet (2+ feet) 
Granite: orange and white mottled, coarsely
crystalline, quartz and feldspar with rare 
muscovite, biotite, ?phlogopite and ?haematite; 
green talc or chlorite along oblique fractures. 
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REASONS FOR DISTINGUISHING THE UNITS 1-12 

The twelve units into which the succession has 
been divided are purely lithological. The fossil evidence is 
meagre but does give some control, indicating definite lower 
Middle Cambrian strata between 2710 and 2927 feet. 

CORRELATION 
The well entered Unit (2) of the Arrinthrunge.. 

Formation of Smith, Vine & Milligan (1961b) at 40 feet and 
penetrated Unit (1) of this formation at about 1480 feet. There 
is no palaeontological control over the lower boundary and it 
is placed tentatively at 2235 feet, based on lithological 
similarities with the basal unit of the Arrinthrunga Formation. 

The sequence from 40 to 451 feet in the well is 
lithologically similar to the carbonate sequence which crops 
out in a ridge running north-east to Annitowa Homestead from 
a point 12 miles north of B.M.R. 13. This outcrop sequence, 
mapped as ?Arrinthrunga Formation by Smith and Milligan (196), 
p.g) can now be placed confidently in Unit (2) of the 
Arrinthrunga Formation. 

The sequence between 2235 and 2097 feet is 
regarded as the lateral equivalent of the Arthur Creek Beds. 
The boundaries are defined purely on lithology, as there is no 
palaeontological control, however, early Middle Cambrian 
fossils were found vii thin the interval. 

Gatehouse (Appendix 5 to this report) recorded a ,. 
fragmentary brachiopod at 2574-2579 feet which Dr Jpik believes 
is almost certainly I/~iddle Cambrian in age. He recorded the 
trilobite Pagetia sp. from 2750 to 2800 feet; Pagetia 
significans alone at 2800-2810 feet and in association with 
J{ystridura sp. in Core 12 (2817-2827 feet). This permits a 
correlation with tho basal unit of the Arthur Cree~ Beds and 
the Sandover Beds which are lower ~iddle Ca~brian in age. 

Gatehouse concluded that the stratigraphic 
position of the interval 2750-2830 feet is not conclusive 
because the specific identity of the !ystridura is not 
determinable. However, in a personal communication from 

" Dr Opik, he states that I!in the Sandover Beds, :?;ystridura sp. 
and Pagetia significans are associated with agnostid 
trilobites which indicate an age about Ptychagnostus gibbus 
Zone of the Middle CPJnbrian for these beds. The fossiliferous 
horizons between 2710-2827 feet are considered to be high in 
the lower Middle Cambrian. II 
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Unit 10 (3097-3304 feet) is defined purely on 
lithology. The fra~nentexy brachiopods at 322?-3230 feet 
indicate a Lower or Middle Ca.rnbrian age (A . .A. Opik pors. comm.). 
The age of Uni t 10 is therAi'oX"tol possible Middle or possible 
Lower Cambrian. It J'Y:.:J.Y bo 10\:~...;.l'Eloot M~,dil13 0cl.,j~hrian 'b('~ause 

the fossiliferol1-:i horizon at 23?7 feet is thought to be high 
in the LO'l'.rer Middle Cambrian, leaving considerable timo for 
more Middle Cambrian, below th:i..;::; depth. K. G. Smith (pers. comn.). 
considers the lithologies of Ul~:l.t 10 to be similar to the 
1.i thologies of tho Mount Baldwin ]'ormation which is mapped as 
Lower Cambrian on the Huckitta Sheot area. In this deeper 
part of the basin, Lower Cam.brian sediments could quite 
conceivably be present but on the other hand there could be 
thickening of the Middle Cambrian sequence and Unit 10 could 
belong to the lowermost :Middle Cambrian. On Figure 4 and the 
Composite Well Log this unit is shown as ?Lower Cambrian. 

The basement gneiss (3304-3328 feet) is similar to 
the gneiss of the iU'Unta Complex to the south of B.M.R. 13 
(Joklik 1955; Smith 1964a) and is of a much higher degrce of 
metamorphism than that found in the Lower Proterozoic Hatchos 
Creek Group. It is therefore considered to be ?Archaean in 
age . 

If the granite (3328-3330 feet) intrudes the gneiss, 
the relationship may be the same as that in the southern part 
of the Huckitta Sheet area where Lower Proterozoic granite 
intrudes the Al"'unta Complex. However, the E,t')'act relationship 
of the granite and gneiss could not be ascertained in tho well 
and the age is in doubt. 

Structure 
B.M.R. No.13 was not sited on a surface structural 

feature, although it is sited close to a positive gravity 
anomaly. Dip meaSlU'ements from the cores showed the beddir..g 
was horizontal or sub-horizontal throughout tho Cambrian 
sequence. There was nc evidence of faulting in the well. 

Porosity and permeabili~f sediments penctrateq 
The porosity of the carbonate is v2,riable; the 

porous horizons are vughy, fractured or cavernous and in some 
instances, intergranular porosity was noted. The sandstones 
are mainly porous and neax the top of the well, they constitute 
the main aquifer. The strongly cemented dolomitic and 
calcareous sandstones are impermeable. 
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Hydrology 
Information on the l~drology of the region gathered 

from the numerous water bores is set out in the ve,ric)'l)s 
reports by K.G. Smith and co-workers. 

In B.M.R. No.13, the first w~ter was struck at 85 
feet but the supply was too small to measure. A supply of 
900 gallons per hour was measured at 242 feet from dolomite. 
The main aquifer is in quartz sandstone at 325-340 feet which 
provided an additional 1600 gallons per hour. The well was 
making considerable water around 1680 feet but -the supply WCi,S 

not measured. The standing water level was measured at 85 
feet. 

In the water bore drilled to supply the drilling 
needs for B.M.R. No.13 a supply of 200 gallons per hour was 
obtained at 253 feet in dolomite and 1900 gallons per hour from 
quartz sandstone at 310-330 feet. An analysis of a water 
sample from this bore showed it to be good fresh water suit
able for domestic purposes (see Appendix 7to this Report). 

Hydrocarbons 
Small qUDnities of a bituminous material were 

observed in the cuttings from various depths between 1210 
feet and 2570 feet. An analysis of some of this material 
may be found in Appendix 9 to this Report. 

A show of gas and oil was obtained from a soft 
calcareous, argillaceous and bituminous dolomite between 
2952 and 2975 feet. The penetration rate increas~d consider
ably in this interval. The dolomite effervesced' and 
contained amber-yellow globules of oil which gave a strong 
pale green fluorescence. The mud contained small globules 
of oil and gave off minute bubbles of gas. 

A drill stem test was carried out by P.G. Duff and 
laboratory tests were carried out in the Petr'Jleum Technology 
Laboratory of the Bureau of Mineral Resources on mud samples 
and core and cuttings from this interval (see Appendices 8,9, 
10 and 11 to this Report). 

Previous reports of hydrocarbons in the Middle 
Cambrian strata of this region were made by Mackay and Jones 
(1956); Milligan (1963, p.11) and Farmout Drillers N.L. 
(1963). 

Significant Results from B.M.R. No.13 
(a) The presence of a crystalline basement rock of ?Archaean 
age was established. It is about 800 feet shallower than the 
interpretation of 3000 feet below sea level of magnetic 
basement by Wells & IvIilsom (1964 p.9) and also shows that the 
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south-east trending Hatches Creek Group does not extend from 
the Davenport Range to B.Itl.R. No.1) • 
(b) Upper Proterozoic sediments are not present beneath the 
Middle Cambrian strata. 
(c) Lower Cambrian sediments may bo present. 
(d) The presence of Middle Cambrian sediments is proven 
beneath the Arrinthrunga Formation which lies beneath the 
sand covered areas. 
(e) On lithological grounds, a good correlation is possible 
between the Upper Cambrian l~rinthrunga Formation in the well 
and the carbonate sequence which crops out 12 miles north of 
the well at the south-west extremity of a ridge trending north
east to Annitowa Homestead (Smith and Milligan 1963 p.9). This 
outcropping sequence, previously mapped as ?J~rinthrunga 
Formation, can now be placed confidently in the lxrinthrunga 
Formation. 
(f) The Tomahawk beds which crop out to the south of the 
well site and the top two units of the Jxrinthrunga Formation 
are not present in the well. They may have been removed by 
erosion. K.G. Smith (pers.comm.) has suggested that the 
Tomahawk Beds transgressed over an eroded surface of the 
Arrinthrunga Formation in the vicinity of B.MoR. No.13. This 
would confirm a similar stratigraphic relationship suspected 
in Lucy Creek Homestead area (Smith, Vine & Milligan, 1961). 
(g) The presence of gas and oil in the Middle Cambrian strata. 
(h) The presence of good supplies of fresh water in quartz 
sandstone and dolomite aquifers in the il.I'rinthrunga Formation 
in this area. 
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APPENDIX 1 

Sample Descriptions - B.M.R. 13 
~ 

/' 

Quartz Sand 9 red f .f'.inc and medi urn grained, ro~d€d to sub
rouncl'ea.;· -minor red and yoilow, C02X'SQ grained, rounded to 
sub angular , frostod. 

As above, grading to brown at base, rare Chert pebbles, 
yellow. 
As above with rare chert chips; grading to bro1'ID at basc. 
Quart'z Sand, brown, medium grained, minor coarse grained, 
rounded to subrounded; rare mica. 

Dolomite, light brown, green-brmvn, microcrystallino, hard; 
rare dendritic manganese. 

Dolomite, as above. 

Dolomite, light brovvn, red-brown, blue-grey, microcrystalline, 
hard. 

Dolomi to, l;ght brown, red-brmm, grey-brown, microcrystalline, 
hard. 

Dolomite, light brOwn, microcrystalline, hard. 

Dolomite, as above. 
Minor Chert, green. 
Minor Claystone, green, soft. 

Dolomite, as above. 
~linor Chert, light green. 

~olomite as above. 
rUnor Chert, light b'Teen. 

Dolomite, light brown, yellow-brown, microcrystalline, hard; 
rare dendritic manganese. 
Minor Chert, light green. 
Dolomite light brown, yellOW-brown, microcryst.allinn, Rnooc5tb:Old/ 
texture in parts, hard, vughy. '.. . " 
Minor Shale, groon-;' slightly c~~lca.roous, hard. 
Minor Chert, green. 
Dolomite, brorm to yellow-brovm, microcrystalline, hard. 
Minor Chert, groen. 

Dolomite, light brovffi, microcrystalline, hard. 

Dolomite as above. "'7~ "1~.~~1'J.1lI, ·~.~7P~'';;~;1 ~~. 
MlnI:e ~tj'tOl~t';;V~llo11-gTcen, soft. 
Minor Chert, green. 
Dolomi te, light brown, [lediun grey, TI:j.crocryctcllinc, 'herd; 
rare dendritic manganese. 

Dolomite as above. 
Minor C19.,ystone, medium gTey, calcareous, soft. 

95% Dolomi to, medium grey, light brown, microcrystl.'.lline, 
oolitic and argillaceous in parts, hard. 
5% Shale, medium grey, slightly calcareous, hard. 
~1linor Ch0rt, light {~T..;;.;ri, dOnc1.ri tic mCllgcnese. 
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80% Dt10mi te, medium grey to green-grey. light brown, 
microcrystalline, hard; argilla.ceous impurities in 
parts; rare quartz gre.ins, rounded. 
2a;~ Sha.le, medium grey to green-grey, slightly oaloareous, 
moderately hard • 

Dolomi te, lisht to medium grey, light brown, microorystalline, 
hard. 

Dolomi te, light brown, modium grey, microcrystalline., hard, 
vughy. 
Minor Shale, medium grey, calcareous, moderately hard. 

Dolomite as between 220-230 feet. 
Minor ClaystonG, yellow, soft. 

8~~ Dolomit~ light brovm to dark brown, green 2~d white, 
microcrystalline, hard, vughy. 
20% Shalo, dark grey, groen, calcexeous, moderately hard. 

50% Shale, dexk grey to green-grey, calcareous, hard. 
5~/o Sandy Dolomite, light brown and light grey, microcrystalline, 
sugary texture in parts, hard; 25% quartz grains, rounded, 
scattered. 

80% Shale, red-brown, light grey, calcareous, ferruginous, 
rare manganese, hard. 
2Co/~ Dolomite grey-brown and light grey, microcrystalline, 
hard. 

50% Dolomite, white, microcrystalline, hard. 
50% Shale, dark grey, red-brown and green-grey, calcareous, 
ferruginous, hard. 

90% " Shale as between 270-280 feet. 
10% Dolomite as between 270-280 feet with minor light brown • 

70% ~artz Sandston~, white, fine grained, rounded, well 
SO.L·ted, friablo, porous. some dolomitic cement. 
2~fo Dolomite, white to pinkish-grey, light brovm, micro
erystalline, hard. 

5% Shale dark grey and green-grey, slightly calcareous, 
moderatly hard. 

60% Quartz Sandstone as between 290-300 feet. 
40% Shale green and red-brown, ferruginous, moderately hard. 
Minor Dolomite, light brown, microcrystalline, hard. 

Shale, green, to green-grey and red-brown as above. 
Minor Quartz Sandstone as between 290-300 feet. 
Minor Dolomite as above. 

90% Qu~tz San~~, white, fine to medium..grained, rounded 
to subrounded, well sorted, porous, friable, some dolomite 
cement. 
10% Shale, green-grf:JY, light grey and red-brovm as between 
300-310 feet. 

t;,luartz Sandstone, white, yellow and pink, as a.bove, moderately 
hard. 
Minor Shale as between 320-330 feet • 
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8~~ Quartz Sandstone as above. 
10% Chert, white. 
10% Dolomite, medium grey and green-grey, microcrystalline, 
hard. 
Minor Shale, medium grey, green-grey and red-brown, ferruginous, 
moderately he.rd. 

90% She.le, red-brovm, medium grey, green-grey as between' 
335-340 feet. 
10% Dolomi to vlhite, light grey and light brovm, microcrystalline, 
hard. 

6CJ'/o Shale light grey, green-grey and purple, slightly calcareous, 
ferruginous, moderately hard. 
40% Dolomite, white and light grey, microcrystalline, hard. 

80% Dolomite, white as above. 
10% Q,uartz Sandston,2" white and medium grey, fine-grained, 
rounded to subrounded, well sorted, friable, porous, some 
dolomite cement. 
10% Shale, purple and medium to light grey, slightly calcareous 
and moderately hard. 

70110 Do lomite as a.bove. 
30% Quartz Sandstone as above. 

90% Dolomite, white, light grey, microcrystalline, haxd. 
10% Shale, red-brown, slightly calcareous, ferruginous, moderatoly 
hard. 
Minor Quartz Sandstone as between 350-360 f~et. 

401~ Q,uartz Sandstone, white and light grey, fine grained, 
rounded, well sorted, friable, porous, some dolomite cement. 
60% Shale, grey, slightly calcareous, moderately hardi rare 
mica. 
Hinor Dolomite as between 370-380 feet. 

1007~ Dolomite, white and green-grey, microcrystalline, hard. 
Minor Quartz Sands"tjone as between 380-390 feet. 

95% Dolomite, white to light grey, microcrystalline, hard, 
with 5;'~ quartz grains, sand size, rounded, scattered. 
5% Quartz Sandstone as between 380-390 feet. 
Minor Shale, grey, moderately hard. 
Wanor Calcite, white. 

50% Dolomite, white to light grey, microcrystalline, hard. 
50% Shale, medium grey to green-grey, calcareous, moderately 
hard. 
Minor Q,uartz Sandstone white, otherwiso as between 380-390 feet. 

50% Q,uartz Sandstone as between 410-420 feet 
25% Dolomite, brown-grey and light grey, microcrystalline, 
hard. 
25% Shale, brown-grey and medium grey, otherwise as betwoen 
410-420 feet. 

80% Quartz Sandstone as between 410-420 feet 
l51~ Dolomite as between 420-430 feet 
5% Shale, brown-grey and blUe grey, otheI'\vise as between 
420-430 feet • 
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20% Quartz Sandstone as between 410-420 feet. 
4C1J& Dolomite, light broYffi and light to medi urn grey, 
microcrystalline, hard. 
40% Shale, medium grey, strongly calcareous, moderatoly hard • 
Trace Calcite, white and pyrited. 

90'fo Dolomite, whi t.~J light ,grey 'and medium grey, miorocrystal
line, pelletal, oolitic, hard. 
10% Shale, green-grey to dark grey, otherwise as between 440-
450 feet. 

95% Dolomite dark grey and white to light grey, microcrystalline, 
oolitic, pelletal, hard. 

5% Shale, dark grey, othorv:ise as between 440-450 feet. 

80% Dolomite, white to light grey, medium e~d dark grey, 
microcrystalline, oolitic, hard. 
20% Shale,de~k grey, culcareous, moderately hard; rare mica. 

Dolomite, white to light grey, medium grey, microcrystalline, 
hard, oolitic; rare glauconite, rare quartz grains, send size. 
1tlnor Shale, black, slightly calcareous, hard. 

Dolomite, medium grey, microcrystalline, hard; rare oolites, 
rare glauconite. 
~!Iinor Shale, dark grey to black, otherwise as between 480-490 
feet. 

Dolomite, light and medium grey, othe~vise as between 480-
490 feet. 

Dolomite, creamy, light and medium grey, green-grey, micro
crystalline, hard; rDxe glauconite, oolitic 8~d pelletal. 
Minor Shale as between 480-490 feet. 

80% Dolomite, medium to dark grey,grcen-grey, crerun arid 
light grey, microcrystalline, hard,rare glauconite and quartz 
grains, rounded, scattered. 
20% Shale, dark groy, calcareous, modorately hard. 

9~ Dolomite, modium and light grey, green-erey, micro
crystalline, hard; rare glauconite. 
5% Shale as between 520-530 foetI 

95% Dolomite as ~bove. 
5% Shale as between 520-530 foetI 

Dolomite, white to light grey, medium and dark grey,green
grey, microcrystalline, hard, rare glauconite and quartz 
grains, rounded. 
Minor ~_~ as between 520-530 feet. 

80% Dolomite as between 550-560 feet. 
20% Shale as between 520-530 feet, with rare mica. 

6~b Shale, dark grey to black, othe~1ise as between 520-530 
feet. 
20% Siltstone, medium to green-grey, rare quartz and glauconite, 
moderately soft to soft. 
2~fo Dolomite, light end medium gray, groen-grey, white, micro
crystalline, hard, rare glauconite. 



590-600 

600-610 

610-620 . 

620-630 

630-635 

635-640 

.. 
640-650 

650-660 

660-670 

670-680 

680-690 

690-700 

.. I, 

5. 

Do1omitG, light to medium grey, green-groy, IDicrocrY'S,t$llino to 
finely-crystalline, hard to moderately hard, (Rare «~ite) • . . . 
Minor Shale as between 570-580 feot 
Minor Siltstone as between 570-580 foot. 
Minor Calcite, white. 

80% Dolomite, white, microcrystalline to finely crystQlline,hard to 
moderately hard; rare oolites, rare glauconite. 
20% Siltstone as betweon 570-580 feet, harder in parts. 
Minor Calc:!. te, \7hi te, 

80% Dolomite as between 570-580 feet, rare oolites. 
2~fo Shale as between 570-580 feet. 
Minor Siltstone as between 570-580 feet. 

Limestone, dolomitic, white to light grey,grcort-grey, medium to 
coarsely-crystalline, rare microcrystalline, moderately 60ft 
wi th rare parts moderately hard; rare oolites, r[~re glnuconi to 
and quertz gr~ins, sand size. 
Minor Shale, dark grey to black, calcareous, moderately hard. 
Minor Siltstone as between 570-580 feet (? caving). 
Minor Calcite, pink. 

eofo Limestone, dolomitic, light to medium grey, microcrystalline, 
hard; rare glauconite. 
2ryfo Shale as between 610-620 feet. 
Minor Calcite, white. 

Dolomite, white, light and medium grey,green-grey, microcrystalline, 
hard; rare glauoonite. 

90% Dolomite as above. 
10% Shale as between 610-620 feot • 

95~~ Dolomite whi to, light grey, green-grey, medium to dt'Xk grey, 
microcrystalline and medium-crystalline, hard; rare gle.uconi te, 
oolitic. 
5% Shale as between 610-620 feet, minor red-bro~~, rare mica. 
Minor Siltstone, white and green-grey, rare quartz and 
glauconite, moderately hard. 

Dolomite as between 640-650 foet, rare grey-brm7n. 
Minor Shale as between 640-650 feet. 

Dolomite as between 640-650 feet, light bro\vn end moderately 
soft in parts. 
lUnor Shale as between 640-650 feet. 

Dolomite, light grey, green-grey , nottled dark grey and pink, 
white, microcrystalline with 5% coarsely crystalline, moder
ately hard; rare glauconite and quartz grains end P,yrite~. 
Minor Shale, green and blue-grey, calcareous, moderatoly soft. 
Minor Calcite, white, soft. 

90% Dolonite medium and light grey, oicrocrystalline to mediUfl
crystalline, hard; rare glauconite, rare stylolites. 
lor~ Shale,medium to dark grey, calcareous, rare mica, Dodcr~t~ly 
herd. 

95% Dolooite light grey, medium grey, palo green and green-grey, 
medium to coarsely-crystalline, minor microcrystalline, hard, 
glauconitic; rare white calcite veins. 
5% Shale as between 680-690 foet • 
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Dolomit(~,light to medium grey, pink, green-grey and lig~t green, 
mottled piruc and grey in parts, 6~~ microcrystalline, 4afo coarsoly
crystalline, moderately hard, glauconitic, pyritic. 
r;linor !~, green, blue-grey, calcareous, moderately soft. 

Dolom:i.te, white to light grey, pink, groen-grey, mottled in parts, 
50% m~ocrystalline, 5~S coarsely-crystalline, moder2tely hard 
to v( rry hard, oolitic, glauconitic; rare pyrite. 
Minc~ Shale, green-grey, slightly calcareous, moderately soft. 

Do) omi te as between 710-717 feet. 
Mi~or Shale as between 710-717 feet. 
}.ti.nor Calcite, white, pink. 

'Jolomi te, white, light grey, green-grey and light pink, micro
crystalline, minor medium-crystalline, hard; oolitic, glauconitic; 
rare pyrite, rare quartz grains, rounded. 
Minor Shale, dark green, clacareous, moderately soft. 
r;Iinor Calci to, white and pink. 

95% Dolomite, light grey, green-grey, light groen and dark grey, 
mi9rocrystalline, hard; glauconitic and oolitic. 
5% Shale, black, slightly calcareous, modorately hard. 
Minor Calcite, white and pink. 

95% Dolomite light green-grey, light grey pink to pinkish brown, 
microcrystalline, hard; rare glauconite, oolites and pyrite. 
5% Shale, black to dark grey, slightly calcareous, moderately hard. 

95% Sandy Dolomite, white, light green-grey, light and medium 
grey, pink, microcrystalline, hard; oolitic, rare glauconite, 
rare pyrite; 4o-;r; quartz grains, rounded; vughy with 'olew)t.eUhodral 
Calcite crystals. 
5% Shale, medium grey and green-grey, calcareous, moderately soft. 

Dolomite, dark grey, white, light green-grey, light e~d medium 
grey, pink, microcrystalline, hard; l~/o quextz grains, rounded, 
scr.tterea; rare glauconite, rare oolites; vughy with clear 
euhedral Calci to crystals; rare black micaceousL;ycrs. 
Minor Shale as bet\veen 750-760 feet with rare mica. 

Dolomite, green-grey, pink and light green, microcrystalline, 
minor coarsely-crystalline and sugary texture, hard; rare 
glauconite; oolitic; vughy with rare clear euhedrn.l calcite 
crystals; rare black micaceous laminae. 

Dolomite, dark grey, medium grey and dark 6Tcen-grey, micro
crystalline with minor coarsely-crystalline and s2.cchar6idt"1, ' 
moderately hard; rare glauconite, rare pyrite; vughy with 
white calcite crystals and veins. 
Minor Shale, black, moderately hard. 

Dolomite, cream, light and dark green, light grey, mottled in 
parts, microcrystalline, moderately hard; rare oolites and 
glauconite. 
Minor Shale, dark grey, hard and green, moderately soft. 

Dolomi to, vfhi to to light grey, green-grey, microcrystalline, 
hard; rare glauconite; rare calcite, ~hite and pink • 

. Minor Shale as between 790-800 feet • 
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Dolomi te, medium to dark grey, greenish and U'ght grey in parts, 
microcrystalline, hard; rare glauconite. 
Minor Shale, dark grey to black,moderately hard, slightly 
calcareous. 

Dolomite, medium and dark grey, brown-grey, microcrystalline, 
herd; rare glauconite. 
~!Iinor Shale as bet,1Gcn 810-820 feet. 

Dolomite, light to medium grey, microcrystalline, hard; rare 
glauconite. 
Minor Shale as between 810-820 feet. 

95% Dolomite, light brown, light and dark grey, light green, 
microcrystalline, hard; rare glauconite. 
5% Shale as between 810-820 feet. 

Dolomite' light and dark brovrn, green, white, microcrystalline, 
hard; rare glauconite. 
Minor Shale, dark brown, slightly calcareous, hard; rare mica. 

90% Dolomite, light brown, medium grey, green-grey, microcrystalline, 
hard; rare glauconite. 
10% Shale dark brown, slightly calcareous, moderately hard; 
and green, moderately soft. 

Dolomite, dark grey, light grey, light brown, microcrystalline, 
herd; rare glauconite, vughy vd th calcite crystals. 
Minor Shale, dark green-grey, slightly calcereous, moderately 
hard. 

Dolomite, white to light grey, medium grey, light brown and 
light green, microcrystalline, hard; re~e glauconite, vughy; 
rcre white'calcite veins. 
lfinor Shale, black, otherwise as between 810-880 feet. 

90% Dolomite, white to light grey, light green, dark grey and 
light brown, microcrystalline, sa.9charoidal in perts, herd, rare 
glauconite, rere pyrite, vughy with calcite crystals, rare 
reddish-yellow iron staining. 
10% Shale cs between 190-800 feet. 

95% Dolomite, white and dark grey, otherwise es between 890-900 
feet. 
5r; Shale as between 81-0 ... .820 feet 

95% Dolomite; as between 890-900 feet. 
5% Shale black~ slightly calcareous, moderately hard and green, 
moderately soft. 

95% Dolomite medium and light grey, white and green-grey, 
microcrystalline, hard, rare glauconite. 
5?~ Shale as between 910-920 feet. 

95% Dolomite light and medium grey, white, microcrystalline, 
hard, rare glauconite. 
5% Shale medium grey, slightly calcareous, moderately hard. 

60% Quartz Siltstone, light brown, strongly calcareous, soft. 
40% Dolomite medium grey to brown grey, microcrystalline, hard. 
Minor Shale, dark grey and green-grey, calcareous, moderately 
hard. 



Feet -
950-960 

960-970 

970-980 

980-990 

990-1000 

1000-1010 

• 

1010-1020 

1020-1030 

1030-1040 

1040-1050 

1050-1055 

-. 
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70% Dolomite, light to medium grey, light brown, then as 
bGtween 940-950 feet. 
30% Siltstone as between 940-950 feet. 

607~ Dolomite, white, light brown, light to medium grey and 
green-grey, microcrystalline, trace medium-crystalline, hard, vughy. 
307~ Shale, medium grey, green-grey and brownish-grey, slightly 
calcareous, moderately hard. 
l~~ Siltstone, as between 940-950 feet, medium grey in parts. 

75~~ Dolomite, vihite, light grey, gTeen-groy, light brown, 
microcrystalline, rare medium-crystalline, hard; rare glauconite, 
rare pyrite. 
25~~ Shale, medium grey and green-gTey slightly calcareous, 
moderately haxd. 
Minor Siltstono as between 940-950 feet. 
Minor Calcite crystals, white. 

4010 Siltstono as botween 940-950 feet, medium grey in p<1rts, rare 
glauconite, rare pyrite. 
4~/v Shale groen-grey, medium grey, slightly calcareous, rare pyrite, 
moderately soft. 
2Of~ Do lomi te, whi to, light brown, modi urn grey, green-grey and 
pi~~ish, microcrystalline, hard; rare glauconite, rare pyrite. 
Minor Calci to as bet',veen 970-980 feet. 

45% Siltstone as between 980-990 feet, moderately hard. 
451~ Dolomite light brown, white and green-grey, then as between 
980-990 feet. 
10% Shale as between 980-990 feet. 

90% Dolomite, white, light brown, light green and light grey, 
microcrystalline, coarsely crystalline and sugary textured in 
parts, moderately hard; rare glauconite, raxe pyrite, vughy 
with calcite crystals • 
10% Siltstone as between 940-950 feet but modorately hard in 
ptU'ts. 
Minor Shale, dark green-grey, slightly c(1.lcareous, soft. 

7ot~ Siltstone as between 1000-1010 feet, re.re pyrite. 
30lG Dolomite, light to medium grey, green-gray, microcrystalline, 
coarsely-crystalline and sugary textured in parts, hard; rare 
pyrite, vughy with calcite crystals. 
Minor Sh~le as betwoen 1000-1010 feot. 

60% Siltstone as above. 
40% Dolomite, light brown, then as between 1010-1020 feet. 

90% Siltstone as above. 
lQ10 Dolomite as between 1010-1020 feet. 
Minor Shale as between 1010-1020 feet. 

8or~ Siltstone as above. 
2~/o Dolomite91ight brown, light grey and gTeen, then as between 
1010-1020 feet. 
Minor Shale as between 1010-1020 feet. 

907; Quartz Siltstone, light brovVll and light grey, calcareous, 
moderately hard; iron stained in parts. _ 
10.% Shale, dark green-grey, slightly calcareous, moderately 
hard; abundant finely-disseminated pyrite. 



Feet 

1055-1060 

, .. 

1060-1070 

1070-1080 

1080-1090 

1090-1100 

1100-1110 

1110-1120 

1120-1130 

1130-1140 

• 1140-1150 

1150-1160 

1160-1170 

1170-1180 

1180-1190 

... 

.. 

70% Quartz Siltstone as above. 
20% Shale as above. 
l~~ Dolomite, light grey, coarsely-crystalline, hard; rare 
glauconite, rare ca.lcite crystals. 

90% Siltstone as between 1050-1055 feet; ? oolites in parts. 
10% Shale, light grey and green, calcareous, moderately soft. 
Minor Calcite crystals, white and pink. 

80.(0 Quartz Siltstone, light grey, light brown, white and green
grey, then as bet~een 1050-1055 feet; rare pyrite. 
20/0 Dolomite, white, medium to coarsely-crystalline, sdQcharoidal, 

moderately hard; rare pyrite; vughy with white 
calcite crystals. 

Quartz Siltstone, light brown, light grey, white and green-grey, 
then as between 1050-1055 feet; rare pyrite. 

Siltstone, light brown, light to medium grey and green, slightly 
calcareous, moderately hard.; minor quartz gre.ins, some of 
sand size; rare glauconite; limonite staining in parts. 

Siltstone as above. 

Siltstone as above. 

Siltstone as between 1090-1100 feet. 
1tinor Dolomite, light grey and light gTeen, microcrystalline, 
hard. 

Sil tstone, Vlhi te and light green-grey, other,lise as above. 
Cavity between 1136-1137 feet 6 inches. 

7~S Siltstone, light grey to gTGen grey, strongly calcareous, 
moderately hard; rare pyrite, rare glauconite and quartz. 
30% Que.rtz Sandstone, white'to light grey, fine grained, well 
sorted, rounded, friablo, dolomite cemcmt, raro glauconite, 
pyrite 2.n.d mica; rare ?bi tumen. 
Minor Dolomite, light grey to white, microcrystalline, hn.rd; 
rare glauconite and pyrite; rare white calcite veins. 

70% Quartz Sandstone as above. 
307; Siltstone as above. 
Minor Dolomite as above. 

60% Quartz Sandstone, white to light grey, fine-grained, minor 
coarse-grained, fairly well sortod, rounded, dolomite cemont, 
argillaceous in parts, modere.tely hard; rare red-yellow 
limonite staining. 
40% Siltstone as between 1140-1150 feet. 
Minor Dolomite, light grey, microcrystalline, hard. 

50% Quartz Sandstone as above. 
5~b Siltstone as between 1140-1150 feet, moderately hard in 
parts. 
Minor Dolomite, light grey to whito, microcrystalline, hard; 
vugby; rare pink and white calcite vein@'" 

Dolomite, white, light grey and groen-grey, microcrystalline 
and coarsely-crystalline, s~ccharoidal, ' hard; vughYi r~o 
calcite crystals, white to creamy. 
lvtinor Quertz Sandstone as betweon 1160-1170 feet • 
Minor Shale, green-grey, calcareous, pyritic, moderately hard' 
to moderately soft • 



If' 

1190-1200 

1200-1210 

1210-1220 

1220-1230 

1230-1240 

1240-1250 

1250-1260 

1260-1270 

• 
1270-1280 

1280-1290 

1290-1300 

1300-1310 

1310-1320 

• 
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45% Siltstone, red-brown, green-grey, slightly calcareous, 
moderately soft to moderately hard. 
45% Quartz Sandstone as between 1160-1170 fect. 
lCYt~ Dolomite as between 1180-1190 feet. 

60% Siltstone as above. 
30% Quartz Sandstone as betweon 1160-1170 feet. 
l07b Dolomite as above. 

95% Quartz Sandstone as between 1160-1170 feet, rare bitumen. 
5% Siltstone, green-grey and red-brown, otherwise as between 
1190-1200 feet. 

70% Quartz Sandstone as between 1160-1170 feet, rare bitumen. 
2010 Siltstone, as between 1190-1200 feet. 
101'; Dolomite, light green-grey, microcrystalline, hard. 

90% Quartz Sandstone, white , fine-grained, minor coarse-grained, 
fairly well-sorted, rounded, moderately soft. 
10% Siltstone as between 1190-1200 feet. 

90% Quartz Sandstone as between 1230-1240 feet. 
10% Siltstone as between 1190-1200 feet. 
Minor Chert, pale green. 

607~ Q.uartz Sandstone as between 1230-1240 feet. 
4Of~ Siltstone, white, light red-brown and green-grey, calcareous, 
moderately soft. 
Minor Chert, pale green. 

Quartz Sandstone, light grey, white and dark brown, fine grained, 
well-sorted, rounded, dolomitic cement, friable, rare mica. 
Minor Shale, green, slightly calcareous, soft, rare quartz • 

Quartz Sandstone as above, rare calcite crystals. 
~linor Siltstone, green and red, otherwise as between 1250-1260 feet. 

7Cf)~ Quartz Sandstone, white, rare pink, fine-grained, well-sorted, 
rounded, dolomitic cement, moderately hard. 
20% Siltstone, red and green, moderately soft. 
10% Dolomite, light grey and green, microcrystalline, hard. 
1Unor Shale, green, soft. 

6~/o Quartz Sandstone as above, rare pyrite. 
4~/o Siltstone, red, as between 1280-1290 feet, micacoous. 

80% Siltstone, red and green, micaceous, pyritic, moderately hard. 
20% Quartz Sandstone, white, pink, and light green, fine grained, 
.well-sorted, rounded, micaceous, friable, dolomitic cement; 
rare pyrite. 
M~inor Shale, green and light grey, soft. 

60% QU2~tz Sandstone as above. 
25% Siltstone as abovo. 
107~ Dolomite, light green, green-grey and white, microcrystalline, 
hard; finely disseminated pyrite in parts; rare quartz grains; 
rare glauconite. 
5% Shale ~s between 1300-1310 feet • 



1320-1330 
~ 

1330 ... 1340 

1340-1345 

1345-1350 

1350-1360 

1360-1370 .. 
1370-1380 

1380-1390 

1390-1400 

1400-1410 

11. 

siltstone, light grey, green-grey, white, pale pink and red, 
soft, rare pyrite. 
tlinor 'Quartz Siltstone, light grey and white, then as between 
1300-1310 feet. 
Minor Dolomite as between 1310-1320 feet. 

Siltstone, red and green, rare pale pink and white,micaceous, 
soft, rare pyrite. 
Minor QuartzSandstone as between 1300-1310 feet. 
Nun~r Dolomite, light grey, microcrystalline, hard. 
Minor Chert, yellow. 

Siltstone, red, pink, light grey and green-grey, micaceous, 
moderately hard. 
Minor Dolomite medium grey and light green, microcrystalline, 
hard. 
lunor Quartz Sandstone, white, then as between 1300-1310 feet. 

60% Quartz Sandstone, light green, fine grained, well-sorted, 
rounded to sub-rounded, dolomite cement, hard; grading into 
a Sandy Dolomite, light green, microcrystalline, hard, 4oro 
quartz grains, rounded, scattorod. .L_ ' 

20% Dolomite, white to light green, microcrystalline, hard. 
2~/o Siltstol},~ green, calcareous, hard; rare quartz sand, mica. 
Minor Shale, black moderately hard. 

50% Limestone, light grey, white and light green, microcrystalline, 
hard; rare quartz grains.' . .....;~:. 

40% Siltstone, red and green, slightly calcaroous, micaceous, 
moderately hard. 
10% Quartz Sandstone as between 1}45-1350 feet. 

60,% Limestone, pale pink, white, light grey and light green, 
microcrystalline, hard; rare ?bitumen. 
4Of~ 8il tstone as between 1350-1360 feet. 

9CY1~ Siltstone red, pink and green, then as between 1350-1360 
feet; pyritic. 
10% Limostone as between 1360-1370 feet, finely disseminated 
pyrite. 

801~ Siltstone white, pale pink and green, then as between 1370-
1380 feot. 
10% Limestone as between 1360-1370 feet, quartz grains in parts, 
grading into a calcareous quartz sandstone. 
101~ Quartz Sandstone, white and pale pink, fine to medium 
grained, rounded, fairly well-sorted, calcareous cement, moder
ately hard in parts; grading into a sandy limestone in parts; 
rare mica; friable and porous in parts. 

50% Siltstone as between 1380-1390 feet. 
50% Limestone, pink, microcrystalline, hard; silty in parts. 

95% Quartz Siltstone, light grey and green, strongly calcareous, 
moderately soft, raro mica, grading into a fine grained Quartz 
Sandstone.in ports. J j 

5~; Limostone t pale green, microcrystalline, hard, ._ .. __ 
~Unor Quart~· Snncl.stono9 light grey to -whi te, mpdiuiU=:-g;r:ained, 
lTCll",so:rtocl~ rouno.8o., strongly caloareous c;:;meont, httrd;.· l'eSe, 
uhite.calcito veins. 



   

12.

 

Feet

  

1410-1420 95% Siltstone, red to chocolate, white, light grey, green and
dark grey, calcareous, moderately hard; rare mica.
5% Limestone, light to medium grey, light green, microcrystalline,
hard.

1420-1430^90% Siltstone, as between 1410-1420 feet.
10% Limestone, light to medium grey, light green, microcrystalline,
hard.

1430-14 50

1450-1460

1460-1470

Quartz Sandstone, white, fine grained, well-sorted, rounded,
friable, porous, slight calcareous cement.
Minor Siltstone, red, green and grey as between 1430-1440 feet.
Minor Limestone as between 1430-1440 feet.

Siltstone, red to brown,^white and blue-green, calcareous,
moderately soft; micaceous, rare pyrite.
Minor Quartz Sandstone as between 1440-1450 feet.
Minor Limestone as between 1430-1440 feet.

60% Dolomite, light brown, dark grey and black, microcrystalline,
hard; rare bitumen; fine white calcite veins.
40% Siltstone, red, dark grey, black, white and light grey,
calcareous, moderately hard.

^

1470-1480^Dolomite, medium grey, light brown and dark grey, microcrystalline,
hard; rare bitumen; rare qaartZ grains,croundcd.. •
Minor Siltstone, light grey, calcareous, soft.

^

1480 ,-1490^Dolomite , light to medium grey and light green; microcrystalline,
hard; rare pyrite; rare silty layers; vughy with rare calcite
crystals.
Minor Siltstone, pink, light grey and green, calcareous, soft;
rare mica.

1490-1500

1500-1510

1510-1520

Dolomite, light brown, medium grey and light green, microcrystalline,
hard; rare pyrite; rare quartz grains, rounded, 'scattered; vughy
with rare calcite crystals.
Minor Shale, dark grey, rare pyrite.

40% Dolomite as above.
50% Quartz Sandstone, white, fine grained with minor medium to
coarse-grained, fairly well_sorted, rounded, dolomite cement,
moderately hard.
10% Shale, green, calcareous, moderately soft.
Minor Siltstone, black, slightly calcareous, moderately soft.

95% Dolomite as above except quartz absent.
5% Siltstone brown and green, calcareous, moderately soft; rare
mica.

1520-1530^90% Quartz Sandstone, white and light brown, fine-grained,
medium-grained in parts, fairly well-sorted, rounded, dolomite
cement, moderately hard.
1 °Dolomite, light brown, light green, microcrystalline, hard%
rare quartz grains; rare pyrite.
Minor Siltstone, white and green, then as between 1510-1520 feet.

7.4

1410-1420 

1420-1430 

1430-1450 

1450-1460 

1460-1470 

1470-1480 

1480-1490 

1490-1500 

1500-1510 

1510-1520 

1520-1530 

:'" 
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95% Siltstone, red to chocolate, white, light grey, green and 
dark grey, calcareous, moderately hard; rare mica. 
~ Limestone, light to medium grey, light green, microcrystalline, 
hard. 

90% Siltstone, as between 1410-1420 feet. 
10% Limestone, light to medium grey, light green, microcrystalline, 
hard. 

Quartz Sandstone, white, fine grained, well-sorted, rounded, 
friable, porous, slight calcareous cement. 
Minor Siltstone, red, green and grey as between 1430-1440 feet. 
Minor Limestone as between 1430-1440 feet. 

Siltstone, red to brown, white and blue-green, calcareous, 
moderately soft; micaceous, rare pyrite. 
Minor Quartz Sandstone as betwoen 1440-1450 fe8t. 
r,~inor Limestone as between 1430-1440 fuet. 

60% Dolomite, light bro~vn, dark grey and black, microcrystalline, 
hard; rare bitumen; fine white calcite veins. 
4Of~ Siltstone, red, dark grey, black, white and light grey, 
calcareous, moderately hard. 

Dolomite, medium grey, light brown and dark grey, microcrystalline, 
hard; ro..re bit1!lI!len; raro que.rU grains ,c rounded.' . ·~.":.·;:Ci. 
Minor Siltstone, light grey, calcareous, soft. . . . , 

Dolomite , light to medium grey and light green~ microcrystalline, 
hard; rare pyrite; rare silty layers; vughy with rare calcite 
crystals. 
Minor Siltstone, pink, light grey and green, calcareous, soft; 
rare mica. 

Dolomite, light brown, medium grey and light green, microcrystalline, 
hard; rare pyrite; rare quartz grains, rounded, 'soatto;rod; vughy 
with rare calcite crystals. 
Minor Shale, dark grey, rare pyrite. 

40% Dolomite as above. 
50% Quartz Sandstone, white, fine grained with minor medium to 
coarse~ained, fairly well-sorted, rounded, dolomite cement, 
moderately hard. 
10% Shale, green, calcareous, moderately soft. 
Minor Siltstone, black, slightly calcareous, moderately soft. 

95% Dolomite as above except quartz absent. 
5% Siltstone brown and green, calcareous, moderately soft; rare 
mica. 

90% Quartz Sandstone, white'and light brown, fine-grained, 
medium-grained in parts, fairly well_sorted, rounded, dolomite 
cement, moderately hard. 
10% Dolomite, light brown, light green, microcrystalline, hard;. 
rare quartz grains; r8.l'c; pyrite. 
Minor Siltstone, white and green, then as between 1510-1520 feet. 



1530-1535 

1540-1550 

1550-1560 

1560-1510 

1510-1580 

1580-1590 

1590-1600 

1600-1610 

1610-1620 

1620-16ao 

1630-1640 

13· 

90% Delomite, light brown to pink, finely-crystalline, rarely 
medium-crystalline, sacchart>iua·l;·· moderately soft; rare 
calcite crystals. 
10% Siltstone, medium to daxk grey, red and green, calcareous, 
moderately soft; rare mica. 
llIinor Chert , grey-brown. 

9~ Dolomite as above. 
~ Quartz Sandstone, medium and dark grey, fine-grained, well_ 
sorted, rounded, dolomite cement, moderately hard; rare mica 
and ? magnetite. 
Minor Siltstone, light to medium grey, micaceous, soft. 
Minor Chert, light brown to pink. 

90% Dolomite as between 1530-1535 feet. 
10% Siltstone green-grey, micaceous, moderately hard. 
Minor Chert; light brown. 

9~ Dolomite as between 1530-1535 feet. 
51~- Chert 0.S between-1540 ... 1~50 feet~. -
5% Siltstone,green-grey, white, pink and light brown, soft; rare 
pyrite. 

Dolomite as between 1530-1535 feet. 
1nnor Chert as between 1540-1550 feet. 
Minor Siltstone as between 1550-1560 feet. 

10% Siltstone light and dark grey, moderately hard; rare mica, 
pyrite and quartz. 
30% Dolomite white, medium to dark grey, light green and brown· 
red, microcrystalline with rare' coarsely-crystalline, sugary 
texture, hard. 

40% Dolomite, light brown, finely_crystalline, sugary texture, 
. hard. 

60% Siltstone, white, light brovm, light and dark grey, soft; 
micaceous, rare pyrite, rare quartz. 
Minor Chert, light brovm. 

95% Limestone, dolomitic, light brown, pink, microcrystalline 
and finely-crystalline, s~cb.aroicta1:,. hard; rare soft pink 
calcite veins and calcite crystals. 
5% Shale, black, dark green, soft. 

9~/o Dolomite, light brown to pink, dark brown, medium grey, 
finely-crystalline, coarsely-erystalline in the dark brown 
fraction, sn.cc4aroidal, moderately hard. 
10% Shale, medium grey, rare mica and quartz grains, slightly 
calcareous, moderately hard. 

10% Shale, black, daxk grey, slightly calcareous, moderately hard. 
30% Dolomite, light brown, pink, red-brovnl and grey, finely 
crystalline, 3accharoidal; moderately hard. 

Dolomite, 50% pink, finely-crystalline, sugary· texture, hard; 
5010 dark brown, coarsely-crystalline, hard, vughy with calcite 
crystals. 

Dolomite, pink as between 1620-1630 feet. 
Minor Shale, black, hard. 



-.. ~ 

-

1640-1650 

1650-1660 

1660-1670 

1670-1680 

1680-1690 

1690-1700 

1700-1710 

1710-1720 

1720-1730 

1730-1740 

1740-1750 

1750-1760 

1760-1770 

1770-1780 

1780-1190 

1190-1800 
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Dolomite, pink and light grey as between 1630-1640 feet. 
Minor Chert, light brown. 
Minor Shale, black, moderately hard. 

Dolomite 50% pink, 5or~ dark brown, as between 1620-1630 feet. 

Dolomite 95% pink, 51~ dark brown, as between 1620-1630 feet. 
Minor Shale, green, soft. 
Minor Chert, brown. 

Dolomite, pink \vith rare dark bro~n, as between 1620-1630 feet. 
Minor Shale, dark grey, moderately soft. 
Minor Chert, brown. 

Dolomite as above. 

Dolomite as between 1620-1630 feet. 

Dolomite as between 1670-1680 feet •. 

Dolomite pink, rarely dark brown, vughy, yellow iron staining 
in parts; rare quartz grains, sand size, rounded, scattered. 
Minor Chert, dark green. 

Dolomite as above except quartz grains absent; rare :?manganese. 
Hi nor Chert, brown, light green, with lenses of bitumen. 

DolOmite, pink to white, rare brown, fine to medium-crystalline, 
saQ.ch~oidal~· rare pyrite, rare bitumen, rare stylolitee, hard, 
small vughs. 

Dolomite, white to pink, light grey, finely-crystallinc, sugary 
hard, rare bitumen, small wughs. 

Dolomite as between 1730-1740 feet. 
Minor Quartz Sandstone, light grey, fine grained, well-sorted, 
rounded, with rare mica, rare bitumen; dolomite cement, 
moderately hard. 

Dolomite as above, rare quartz sand. 
Minor Chert, light grey. 

Dolomite, pink, finely-crystalline, sugary texture, hard, vughy. 

90% Dolomite pink to light brown, light grey, finely-crystalline, 
sugary texture, hard; rare quartz grains, sand size; rare small 
vughs. 
10% Quartz Sandstone, light grey, fine-grained, minor coarsc
grained, well-sorted, rounded, micaceous, dolomitc cement; hard; 
small light brown chert pebbles in coarse grained section. 
Minor Chert, white. 
Minor Calcite, whitE~. 

Dolomite, white, pink and grey-brown, finely-crystalline, 
saccharoidal, hard, rare bitumen; rare small vughs; red and 
yellow-red iron staining in parts; rare white calcite crystals. 
Minor Quartz Sandstone, light grGY, fine grained, well-sorted, 
rounded, rare mica, dolomite cement, hard; with black micaceous 
laminae. 



1800-1810 

1810-1824 

1824-1830 

1830-1840 

1840-1850 

1850-1860 

1860-1870 

1870-1880 

1880-1890 

1890-1900 

1900-1910 

1910-1920 

• 

50% Dolomite as above. 
5ry/o Quartz S8~dstone as between 1790-1800 feet with rare bitumen. 

75~~ Dolomite, pink to light brown, finely crystalline, sugary 
texture, hard; rare small vughs. 

25% Quartz Sandstone, light grey, fine grained, woll-sorted, 
rounded, micaceou~ rare bitumen, dolomite cement, hard. 

7afo Dolomite, white to light groy, finely-crystalline, minor coarsely
crys talline, #5.'~1i~ht-L!o:td!t[", hard; rare small vughs. 
3aJo Quartz Sandstone, light grey, fine-grained, well-sorted, rounded, 
rare mica, r~re pyrite and .?bitmnen; dolomitic cement, hard, rare 
laminae of black, micaceous silt. 

80% Dolomite, white to pink, grey-brown, finoly-crystalline, rare 
medium-crystalline, s;:'.CCh;':"I'oio.C'.l, hard; rare pyrite; rare vughs. 
207~ Quartz SGlldstone as between 1824-1830 feet. 
Minor Chert, white, 

85% Dolomite white, grey, sometimes mottled, microcrystalline, hard; 
rare vughs. 
15% Quartz Sandstone as between 1824-1830 feet, rare bitumen. 

95% Dolomite, white, grey-brown, microcrystalline with minor fine 
to medium-crystalline and s~"',9ch;'U'oidal., hard. 
5% Quartz Sandstone as between 1834-1830 feet. 

Dolomite, light grey, white, grey-brown, finely-crystalline, rare 
medium to coarsely-crystalline, s~-,~charoidal, hard; rare pyrite, 
rare mica. 
l':linor Quartz Sandstone as betvveen 1824-1830 feet. 
Minor Shale, black. 

Dolomite, light grey, white, green-grey and grey-brown, finely
crystalline,rare medium crystalline, s .. ,9charoidal, .. hard; rare 
clay impurities, rare bitumen; rare black laminae with pyrite. 

Dolomi te, light grey, white and grey-brown, 601b finely-crystalline, 
40% medium to coarsely crystalline, moderately hard; numerous 
vughs; rare black layers or films. 

8~{ Quartz Sandstone as between 1824-1830 feet, except pyrite and 
silty layers absent. 
2(Jjo Dolomi te, Vlhi te and grey-brovm, finely-crystalline with rare 
medium to coarsely-crystalline, hard; rare white calcite. 
Minor Siltstone, black, micaceous, soft. 

Dolomite, white to pale grey, grey-bro\~ and pink, microcrystalline, 
rare medium-crystalline, hard; rare bitumen; vughy; intcrgralgular 
porosity in medil~crystallino part. 
Minor Quartz Sandstone as between 1890-1900 feet. 
Minor Siltstone as between 1890-1900 feot. 

5(Jjo Quartz Sandstone, pale grey, fine-grained, well-sorted, 4~/o 
dolomite cement, hard; very rare bitumen; highly micaceous 
grey lnrninae in par·ts. 
5afo Dolomi te,grey-brown and white, medium crystalline, rure finely
crystalline, saccharoick~l, hard vii th moderately soft parts; rare 
quartz grains of sand size; rare vughs, intergranular porosity • 



... 

1920-1930 

1930-1932 

1932-1937 

1937-1940 

1940-1950 

1950-1960 

1960-1970 

1970-1980 

1980-1990 

1990-2000 

2000-2010 

2010-2020 

2020-2030 

2030-2040 

2040-2050 

2050-2060 

16. 

85%. Quartz Sandstone as between 1910-1920 feet. 
15% Dolomite as between 1910-1920 feet. 
Minor Siltstone, black. 

85% Quartz Sandstone as between 1910-1920 feet. 
15% Dolomite as between 1910-1920 feet. 

90% Dolomite, white, microcrystalline, hard; 5% quartz sand, 
scattered. 
10% Quartz Sandstone, pale brown, fine-grained, well-sorted, 
rounded, dolomite cement, hard; rare ?bitumen. 

95% Dolomite as between 1932-1937 feet with minor light grey 
'idth rare ?bitumen. 

Dolomite, white, pale brown and light grey, then as between 
1932-1937 feet; rare clear dolomite crystals. 

75% Dolomite white to paie brown then as between 1932-1937 feet; 
rare clear dolomite crystals. 
25% Quartz Sandstone, light grey, as between 1932-1937 feet, ex
cept ?bitumen absent, grading into a grey Sandy Dolomite. 

Dolomite as between 1950-1960 feet. 

80% Siltstone, pale grey, moderately hard; minor quartz sand, 
with micaceous layers and rare ?bitumen. 
2afo Dolomite, white and pale brown, microcrystalline, hard; rare 
dolomite crystals. 

Dolomite, white, rare pale brovnl and light grey, 9~~ microcrystalline, 
10% medium-crystalline, s2.cch,:aroida:l;.} hard; rare quartz sand, 
rare vughs; intergranular porosity in medium-crystalline part. 
Minor Quartz Sandstone, blue grey, fine-grained, well sorted, 
rounded, dolomite cement, hard; micaceous. 

75% Dolomite, white, as bE:tween 1980-1900 feet. 
25% Siltstone, palo grey, dolomitic matrix, grading into a silty 
dolomite, moderately hard; with thin black micaceous layers. 

Dolomite, white to pale grey, finely-crystalline, rare medium
crystalline and s2-ccharoio.c,l, rare quartz sand, grading 
into a dolomitic quartz sandstone in parts; rare bitumen, 
moderately hard; intergranular porosity and vughy in mediun 
crystalline part; rare thin black micaceous l'ay.or.9. 

Dolomite as betwoen 2000-2010 feet. 

Dolomite as between 2000-2010 foet, pelletal in parts. 

Dolomite, white, pale grey, as between 200-2010 feet, rare 
?bitumen. 

Dolomite, white, brown and pale grey, mottled in parts, othe~1ise 
as between 2000-2010 foet. 

Dolomite, white as between 2000-2010 feet, rare stylolites. 
Minor Shale, black, soft • 
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!. 

Feet 

2060-2010 

2010-2080 

2080-2090 

2090-2100 

2lO0-2101 

2101-2108 

2108-2115 

2115-2120 

2120-2130 

2130-2140 

2140-2150 

2150-2160 

2160-2110 

2110-2180 

2180-2190 

2190-2200 

2200-2210 

2210-2220 

11. 

Dolomite as between 2000-2010 feet. 

Dolomite as between 2000-2010 feet. 
Minor Shale black, soft. 

Dolomite, as between 2040-2050 feet. 
Minor Quartz Sand§ltone,.pa1e grey, as between 1980-1990 feet. 

Dolomite, white and pale grey, as between 2000-2010 feet. 
Minor Quartz Sandstone as between 2080-2090 feet. 

Dolomite as between 2000-2010 feet; rare bitumen. 

Cavity. 

No returns. 

Dolomi te, white, rare grey, finely-crystalline, sc~ccharoidc:;1,:. 
moderately hard; grey parts argil1aceous~ rare galena; rare 
vughs. 

Dolomite, white, rare pale grey and pale brown, finely-crystal
line, rare medium and coarsely-crystalline, sacchf'.:coicl.H.,: '. 
moderately hard; rare small vughs. Cavity between 2125-2126 
feet. 

Dolomite as between 2120-2130 feet, rare bitumen. 

Dolomite white, rare pale grey and pale brown, microcrystalline, 
rare medium-crystalline, s~ccharoidal, moderately hard; 
argillaceous in grey parts, rare mica, rare bitumen; rare vughs; 
intergranular porosity in medium-crystalline part. 
Minor Chert, yellow. 
Minor Quartz Siltstone, grey. 

Dolomite as between 2140-2150 feet. 

Dolomite as between 2140-2150 feat, rare white calcite veins. 

Dolomite as between 2140-2150 feet, rare calcite veins. 
Minor Shale, black. 

Dolomite as between 2140-2150 feet, rare pyrite. 
Minor Quartz Sandstone, pale grey, fine grained, well sorted, 
rounded, dolomitic cement, moderately hard, laminated. 

Dolomite, light brown, grey brovrn and white, microcrystalline, 
moderately hard; 3~fo quartz grains of silt size and argillaceous 
impurities; grading into a quartz siltstone in parts; rare 

?bitumen very finely disseminated. 

Dolomite, light brown, pale grey and white, microcrystalline, 
moderately hard; rare quartz grains of silt size; rare 

?bitumen finely disseminated. 

60% Dolomite, white and pale grey, microcrystalline, rare ':.:; 
medium to coarsely-crystalline, moderately hard; rare vughs. 
40% Quartz Siltstone, grey, moderately hard, grading into a 
silty dolomite; argillaceous in parts; rare ?bitumen finely 
disseminated. 



r-

Feet 

2220-2228 

2228-2230 

2230-2235 

2235-2238 

2238-2240 

2240-2250 

2250-2258 

2258-2260 

2260-2270 

2270-2280 

2280-2285 

2285-2295 

2295-2300 

2300-2310 

2310-2320 

2320-2330 

18. 

60% Dolomite, white, microcrystalline, moderately hard. 
4or~ Quartz Sandstone, grey, fine grained, well sorted, rounded, 
dolomite cement, moderately hard; argillaceous in parts. . 

Quartz Sandstone as between 2220-2228 feet; rare mica; rare 
limonite staining; rare? bitumen finely disseminated. 
Minor Dolomite as between 2220-2228 feet. 

95% Q,uartz Sandstone as between 2228-2230 feet. 
5% Dolomite as between 2220-2228 feet; rare pale brown. 

80:jb Siltstone, medium grey, moderately hard; rare dark grey films. 
2~fo Dolomite as between 2220-2228 feet; rare vughs. 

95?0 Siltstone as botween 2235~2238 feet. 
5% Dolomite as between 2220-2238 feet, rarely medium-crystalline. 

757~ Sil tstono as bet,mon 2235-2238 feet, rare mica. 
25~; Dolomite as between 2220-2228 feet, rare pale brown, mediwil;.. 
crystalline. 

7Cf;~ Siltstone as betwl::on 2235-2238 feet, rare; mica. 
307S Dolomi to as botwoon 2240-2250 feet. 

9~/o Siltst~ne as between 2235-2238 feet. 
2i~ Dolomi te a.s between 2240-2250 feot. 

95% Siltstone as between 2235-2238 feet. 
5~ Dolomite as between 2240-2250 feet. 

Siltstone as between 2235-2238 feot, minor 
Dolomite as botwwen 2240-2250 feet. 

Siltstone as between 2235-2238 foot, rare mica. 
Minor Dolond to as botween 2240-2250 feet 

Very few returns, Dolomite and Siltstone as abovo. 50% of .each. 

60:/0 Dolomite as between 2240-2250 f8et. 
4ry;/o Siltstone as between 2235-2238 feet, rare black, argille.cGous. 

Dolomi te;, light grey, light brovm, white, l5)~ microcrystalline, 2CYf~ 
medium to coarsely-crystalline, 65% finely-crystalline, s~,ccharoidal 

... _ ., moderately hard with minor modGrately soft; 300fo que..rtz 
grains of silt size and argillaceous impurities in a finoly-crystalline 
matrix, grading into a dolomitic siltstone; rE\re ?bi tumen finuly 
disscminatod, rare mica; rare vughs. 

30}0 Dolomite, pale grey, palo brovm, grey-brovm, white gnd rare 
dark grey; 60fo microcrystalline, 4~/a medium to coarsely-crystalline, 
hard; quartz grains of silt siZG and argillaceous i~puriti~s in 
grey parts grading into ,1 dolomitic siltstone. 
7Cf;~ Siltstone mediUICl grey, dolomitic, moderately soft to 1l10doratoly 
hardi rare finoly-disseminated ?bit~en, rare mica. 

95~~ Dolomite, whi to, rc..rG brown to grey-brown and pale grc::on, nicro
crystalline, rare nodium to coarsely crystalline, s~1.cch:.'..roidal, 
moderately hard; rare clear dolomito crystals. 
576 Siltstone as betw·eon 2310-2320 foet. 
Minor Chert. orc..nge. 
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2330-2340 

2340-2350 

2350-2360 

2360-2368 

2368-2370 

2370-2375 

2375-2380 

2380-2390 

2390-2400 

2400-2410 

2410-2420 

2420-2430 

2430-2440 

2440-2450 

2450-2460 

2460-2470 

Dolomite, white, pale grey, pale brown, mottled in parts, 7Cf/o 
finely-crystalline, 30% medium to coarsely-crystalline, moderately 
soft; 10% quartz grains of silt size in the grey parts, grading 
into a dolomitic siltstone; rare ?bitumen. 

Dolomite, white, and pale brown, microcrystalline and finely
crystalline, moderately hard; rare small vughs; rare ?bitumen. 

Dolomite as between 2340-2350 feet 

Dolomite as between 2340-2350 feet, rare light grey, argillaceous. 

Dolomite, pale grey, pale brown and white, fine to medium
crystalline, rare coarsely-crystalline, SQ9charoidal, moderately 
hard; rare ?bitumen finely disseminated; rare vughs. 

Dolomite as between 2368-2370 feet. 

Dolomi te as betwe(m 2368-2370 feet. 

Dolomite, pale brown, r~re grey-brown and white, mGdium to coarsely
crystalline, rare finely-crystalline, moderately soft; rare 
argillaceous impurities. 
Minor Shale, black. 

Dolomite as between 2380-2390 feeti rare ?bitumcn. 
Minor She.1e, black, rare mica. 

Dolomite, pale brown, grey brown and white, fine to medium crystal
line, soft; rare argillaceous impurities. 
Minor Chert, white, 
Minor Shale, black. 

Do1omi te as between 2400..:2410 feet; re..re 7bi tumen. 

Siltstone, medium grey, rare black, soft, micaceous; grading 
into a silty dolomite. 
1linor Dolomite as betwoen 2400-2410 feet. 

Siltstono, as between 2420-2430 feet, grading into a Silty Dolomite, 
finely_crystalline, pale brown. 
Minor Dolomite, white end pele brovm, medium to finely-crystalline. 
Minor Limestone, light brmm, medium crystalline, dolomitic, 
l!loderetely hard; rare finely disseninc,ted ?hi tumen. 

65jb Limestone, whi to end pe.le brown, medium to finoly-crystelline, 
soft; finely dissGDineted ?bitumon. 
25% Dolomite, white and pa.le brovm, translucent, medium to finely
crystalline, moderatGly soft. 
10% Q,uartz Siltstone, grey-brovm, pp.1e brown, calcareous, soft; 
finely-disseminated ?bitumen. 

75% Limestone as between 2440-2450 feet. 
20% Dolomite as botween 2440-2450 foet. 
5% Siltstone as between 2440-2450 feet. 
Minor Shale, black. 

65% Limestone, grey-brovm, pale brmm, white, microcrystellinc, 
moderately hard to hard, argill2.ceous in parts, rp,ro black 

?bitumen flecks. 
251~ 8i1 tstone as between 2440-2450 feet but gre.ding into a silty 
dolooito. 
10% Dolomite as betwoen 2440-2450 foot. 



2470-2480 

2480-2490 

2490-2500 

2500-2510 

2510-2520 

2520-2530 

2530-2540 

2540-2550 

2550-2560 

2560-2570 

2570-2574 

2574-2579 

30% Limestone grey-brown, pale brown and white" microcrystalline 
in brown parts, medium to finely-crystalline, moderately ha.rd; 
argillaceous in parts, black ':?bitumen flecks in parts. 
300/0 Siltstone as between 2460-2470 feet. 
40% Dolomite, white, pale grey, then as between 2440-2450 feet. 
Minor Shale, black. 

80% Siltstone as between 2460-2470 feet. 
10% Limestone, grey-brown, white and pale bro\vn, medium to finely
crystalline, moderately hard, black ?bitumen flecks in parts. 
10% Dolomite, white to pale brovnl, microcrystalline, moderately 
hard, white and clear crystals of dolomite. 

5% Limestone as between 2480-2490 feet. 
30% Siltstone as between 2460-2470 feet. 
65% Dolomite as bet"'-I'een 2460-2470 feet, and 3~S pale brown, moder
ately hard, silty, finely disseminated ?bitumen. 

Dolomite, white to pale brown and pale grey, finely-crystalline, 
rare medium-crystal1ine, moderately hard; argillaceous in parts; 
rare finely-disseminated :' ?bi tumen. 
Minor Shale, black, grey. 
Minor Limestone as between 2480-2490 feet. 

Dolomite as between 2500-2510 feet, rare pyrite. 
Minor Shale, black, grey, rare mica. 
I~nor Limestone as between 2480-2490 feet. 

70% Dolomite as between 2500-2510 feet with 25% microcrystalline, 
rare translucent. 
15% Quartz Siltstone, grey, grey-brown and black, moderately hard; 
micaceous, rare ?bitumen. 
15% Limestone, white, then as between 2480-2490 feet. 

857; Dolomite, pale brown, whi to, rare translucent, finely-crystalline: 
rare medium-crystalline and microcrystalline, rare sugarY texture; , 
hard. 
15% Limestone, white, dark grey, mottled, medium to finely
crystalline, moderately soft. 
1linor Quartz Si1tston~, medium grey, micaceous, moderately hard. 

90% Dolomite as between 2530-2540 feet, rare pyrite, rare 
?bitumen. 

10% Limestone as between 2530-2340 feet. 
Minor Siltstone as between 2530-2540 feet. 

95% Dolomite as between 2530-2540 feet with 5~h dark grey-brown, 
argillaceous. 
5% Limestone as between 2530-2540 feet, rare bitumen. 
Minor Shale, black, grey, rare mica. 
Wanor Siltstone, blue-grey, soft. 

95% Dolomite as above ,vith rare ~itumen flakes. 
5% Limestone as between 2530-2540 feet. 
Minor Chert, pale brown. 
:Minor Shale, dark grey. 

Dolomite as above. 
Minor Shale, da:rk grey, micaceous. 

8~fo Dolomite as above. 
207~ Siltstotlc3 as bet'lt1?~m 2550-2560 feet but hard with euhedra 
of do1onite. 



." 2519-2590 

2590-2600 

2600-2601 

2607-2612 

. 2612 ... 2620 

2620-2630 

2630-2640 

2640-2650 

2650-2660 

• 
2660-2610 

2610-2680 

2680-2690 

2690-2100 

21(1).)-2710 

2710-2120 

2720-2730 

2730-2740 

2740-2750 

2750-2760 

2760-27ftO 

2170-2180 
'..\ 

... 

90'/0 Limestone, medium grey to brown grey, rare dark grey and 
pale grey, microcrystalline to cryptocrystalline, h~:.rq.; r&ra 
black flecks sparsely disseminated; argillaceous and carbon
aceous in parts; rare quartz grains of silt size; rare 
chalcedony, whites and chert. 
10'/0 Siltstone as between 2574-2579 feet. 

95% Limestone as above. 
5% Siltstone as between 2574-2579 feet; rare pyrite; grading 
into a silty limestone. 

75% Limestone as above. 
2~ Siltstone as between 2590-2600 feet. 

85% Limestone, brown, pale to medium grey, sometimes grey-bro.rn, 
microcrystalline to crj~toc~ystcllinQ, hard; silty, minor sparsely 
disseminated fine black flecks; minor chalcedony, white. 
l~ Siltstone, dark grey-brown grading into 1imestone above. 
Minor Dolomite, white, medium to finely-crystalline • 

Limestone, medium grey-brown, dark grey and pale grey, finely
crystalline to microcrystalline, hard; silty and argillaceous 
in dark grey parts, grading into a siltstone with rare mica and 
calcite Qrystals; rare black flecks i . rarer .;.' 
ohalcedony. 

Limestone as between 2612-2620 feet. 

Limestone as between 2612-2620 feet. 

90% Limestone as between 2612-2620 feet. 
lq% Dolomite (?cavings) 

90'/0 Limestone as between 2612~2620 feet. 
10'/0 Dolomite (? cavings) 

Limestone as between 2612-2620 feet. 
Minor Shale, black. 

75% Limestone as between 2612-2620 feet 
25% Dolomite (oavings) 

eO'/o Limestone as between 2612-2620 feet. 
20% Dolomite (cavings) 

70% Limestone as above. 
30'/0 Dolomite (cavings) 

As above. 

As above. Rare fossil fr";.gments 

As above. 

As above. R,::.ro fossils i':ragments. 

As above. Rare fos.8ir f:r::c.o1fCnts. 

As above. Rare fossil fragments. 

As above. 

As above. 



Feet -
2780-2190 

2790-2800 

2800-2810 

281()"'!817 

2817-2820 

2820-2827 

2827-2830 

28)0-2840 

2840-2850 

285<)-2860 

2860-2810 

2870-2880 

2880-2890 

2890-2900 

2900-2910 

22. 

As above. Rare brachiopod fragments. 

As above. Rare fossil fragments. 

Limestone, m.ed:iUlIl grey-bro-wn, pale grey, dark grey, 
cryptocrystalline to finely-crystalline, hard to moderately sofy; 
slightly argillaceous; rare caloi te, white; rare chalcedony , white; 
brachiopod and ?trilobite fragments. 

95% Limestone as between 2800-2810 feet; with silt :in dark grey 
part, sometimes laminated with pale grey limestone, sometimes 
fissile, rare mica; brachiopod and trilobite fragments. 
5% Siltstone, pale brown, rare grains of quartz and white 
chalcedony. 

Limestone as between 2810-2817 feet, 3% grading into a dark grey 
Siltstone; rare shell fragments. 

Limestone, medium to pale grey-brown, pale grey, dark grey, micro
crystalline to finely crystalline, hard; silty :in grey parts, 
grading into dark grey Siltstone, sometimes fissile, with euhedra 
of calcite; rare fossil fragments. 

Limestone as between 2820-2827 feet; rare black flecks; rare 
calcite and chalcedony; rare fossil fragments. 
Minor Siltstone. 
80% Limestone, medium grey-brown, rare pale grey; microcrystalline, 
hard; rare quartz silt and sand; argillaceous in parts; rare 
calcite veining; tight. 
10% 311 tstone, dark grey, calcareous, carbonaceous, rare quartz, 
friable. 
10% Dolomite (?caving). 

As above. 

80% Limestone as above; slightly carbonaceous. 
15% Siltst,one as above; pyritic. 

5% Dolomite (?caving). 

80% Lime.stone as above~ 
10% Sil t.stone as above. 
10% Dolomite (?caving) 

70% Limestone, medium grey-brown, microcrystalline, hard, tight; 
silty, argillaceous. 
20% Siltsto~e dark grey-black as between 2830-2840 feet. 
10% Dolomite, light grey, microcrystalline, hard, tight (?caving). 

70% Limestone as between 2870-2880 feet. 
20% Siltstone as between 2870-2880 feet. 
10% Dolomite as between 2870-2880 feet (?eaving). 

65% Limestone, 5t'% light grey, micr o cry stal1:ine , silty and sandy, 
containing 5-10% scattered quartz and carbonaceous grains, slightly 
friable; some intergranular porosity. ry.::;% medium grey-broV/Xl 
microcrystalline., hard, tight; with clay minerals, slightly 
carbonaceous. 
25% Siltstone as above. 
10% Dolomite, white, light grey, microcrystalline, hard, tight 
(?caving). 

70% Limestone, 70% medium grey-brown as above; 30% light grey as 
above. 
25% Siltstone as above. 

5% Dolomite as above (?caving). 
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Feet -
2910-2920 

2920-29.30 

2930-2940 

2940-2950 

2950-2960 

2960-2970 
2970-2975 

2975-2980 

2980-2990 

2990-3000 

3000-3010 

3010-3020 

3020-3030 

23. 

'T5~ Limestone, ;!J% light grey as abOV'eJ 10% medium grey-brown 
as a'15ove. ~ 
25% Siltstono as above. 
Minor Dolomite as above (?caving). 

70% Limestone, 80% medium brown-grey as above, 20% light grey 
as above with some cl~ minerals. 
20% Siltstone as above. 
10% Dolomite as above. 

80% Limestone as between 2920-2930 feot. 
10% Siltstone as above. 
10% Dolomite as above; rare ?bitumen (?caving). 

70% Limestone, 90% medium brown-grey, 10% light grey as above; 
some calcite veins. 
15% Siltstone as above. 
15% Dolomite as above; some quartz silt. 

75% Dolomite, 90% brown and dark grey, microcrystalline, soft; 
bituminous; porous; calcareous and argillaceous; laminated, 
fissile; contained amber-yollo'il globules of greasy oil; foamed in 
HCI and gave strong, pale green fluorescence under ujv light. 
Commencod at 2952' 6". 10% white, as above (?caving). 
25% Limestone as between 2940-2950 feet. . 

Dolomi to, brolm, grey, soft porous, bituminous? as above. 
Dolomite, bituminous, as between 2960-2970 feet. 

95% Limestone, medium to dark grey-brown, miorocrystallino, hard; 
argiJlaceous in parts; possibly some intergranular porosity. 

5% DolOmite, white, and brown, microcrystalline; soft and hard; 
slight patchy pale green fluorescence, considored contamination 
(?caving) • 

60% Limestone, 90% medium grey.,..brown, microcrystalline, hard, 
tight; slightly argillaceous. 10% light grey, microcrystalline, 
rare quartz, silt, slightly friable. 
30% Sha1e, dark grey-black, argillaceous, carbonaceous 
(?bituminous), calcareous, hard. Forms thin laminae (0.5 rom.) 
between limestone bands (1.0 rom.). 
10% Dolomite, 1'1hite and brown as above (?caving). 

70% Limestone, 80% medium grey, microcrystalline, hard; slightly 
argillaceous; some intergranular porosity; rare calcite veins. 
20% light grey, micr o cry stallino, rare quartz ail t, slightly 
fl.-iablej possibly intergranular porosity. 
20% Shale as between 2980-2990 feet. 
10% Dolomite, white and brown as above (?ca.ving). 

60% Limeston..2,J 90% medium to dark grey, microcrystalline, hard, 
tight; argillaceous, possibly carbonaceous. 10% light grey, 
microcrystallineJ some quartz silt, slightly friable. Some 
intergranular porosity. 
40% Shale as between 2980-2990 feet. 
minor Dolomite as above (?caving) 
Some fluorescence; possibly contamination. 

80% Limestone as between 3000-3010 feet. 
10% Shale as above. 
10% Dolomite as above (?cav1ng). 

70% Limestone as above. 
20% Shale as above. 
10% Dolomite as above (? caving). 



Feet -
3030-3040 

304C-3050 

3050-3060 

3060-3010 

3010-3080 

3080-309~, 

... 3090-3100 

• 

3100-3110 

3110-3117' ~" 

3111 t 5 "-3122 

3122-3121 1 5" 

31211 5"-3130 

3130-3140 
-.., 

24. 

50% Limestone as above. 
50% Shale as above. 
minor, polomite as above (?caving) 

10% Limestone as above; porous; some calcite veining. 
30% Shale as above. 
minor Dolomite as above (?caving) 

15% Limestone, 90% medium grey as above. 10% light grey, 
microcrystalline, silty (mica, carbonaceous and rare quartz 
grains), slightly friable. Porous. Some calcite veins. 
25% Shale as above~ 
minor Dolomite as above (?caving) 

10% Limestone as between 3050-3060 feet. 
30% Shale as above. 

80% Limestone, 60% medium grey, 40% light grey as bet"N9en 
3050-3060 feet. 
20% Shale as above. 

15% Limestone, 40% medium grey, microcrystalline, hard, tight, 
argillaceous; rare specks blue opaline? silica in 20% of chips. 
60% light grey-white, microcrystalline, silty to fine sandy, 
with distinct rounded carbonaceous grains. Opaline silica in 
5% of ohips, blue to purple in patches. (Possibly spicules). 
25% Shale as above. 
minor Dolomite as above (?caving). 

55% Shale, dark grey, argillaceous, carbonaceous, slightly 
oalcareous, hard, tight; rare pyrite. 
33% Dolomite, white, microcrystalline to medium - crystalline, 
hard, tight, slightly calcareous; raro quartz silt and scattered 
?glauconite (pale green, granular, in small grains and patches), 
5% • 
12% Limestone, 50% medium grey, microcrystalline hard; 
argillaceous. 50% light grey, microcrystalline, silty ('lrTith 
carbonaceous grains). Minor blue silica specks. 
$1arP !unotlon at 3091 feet. 

90% Dolomite, white to light brown, microcrystalline to medium -
crystalline, hard, tight, slightly calcareous; 5% with minute 
patohes of ?glauconite; some dark grey-black carbonaceous 
material; 2% intergranular porosity. 
5% Shale as above (?caving). 
5% Limestone, medium-grey as between 3090-3100 feet. (?caving). 

99% Dolomi to as above y some wghs with euhedral rhombs. 
1% Shale as above (?caving). 

Dolomite, white, light brown-grey, microcrystalline to medium 
crystalline, hard, tight, slightly calcareous. Some rhombic 
euhedra with black carbonaceous material along rhomb boundaries; 
minor pyrite; 20% porosity. 
minor Shale as above (?caving). 

Dolomite as above. 
minor Shale as above (?caving). 

Dolomite as above; 10% porosity. 
minor Shale and Limestone as above (?caving). 

Dolomite as above; 30% porosity. 
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3140-3150 

3150-3160 

3160-3170 

3170-3180 

3180-3190 

3190-3200 

3200-3210 

3210-3220 

3220-3230 

3230-3240 

3240-3250 

3250-3200 

3260-3270 

25 • 

Doload te as above; :p% porosity, very rare pyrite and specks 
of carbonaceous material. 

Dolomite as between 3140-3150 feet. 

Dolomite as between 3140-3150 feet; 20% porosity. 

Dolomite, white, light grey and brown, microcrystalline to med:ium
crystalline, hard; partly tight, some parts with 20% porosity, ~ 
vughs with rhombic euhedra; rare pyrite. " 
Minor Limestone, light grey, silty (?caving). 
Minor, Shale as above (?caving). 

Dolomite as between 3170-3180 feet. 
~1inor Limestone as a.bove (?caving) 

Dolomite as between 3170-3180 feet; 10% porosity; rare 
unidentified light blue mineral. 
Minor Limestone, light gre¥-brown, microcrystalline, 
carbonaceous silt (?cav1ng). 

98% Dolomite, light to medium Pr0wn and grey, white, micro
crystalline to medium-crystalline, hard, tight; slightly 
argillaceous; rare rhombic euhedra and pyrite. 
2% Limestone, light grey, microcrystalline,carbonaceous 
silt (?caving). 
Minor sn;le, black, argillaceous, carbonaceous, calcareous 
(?caving • 

98% Dolomite, light to medium grey-brown, 40% dark grey, rare 
white, microcrystalline to medium-crystalline, hard, tight; 
argillaceous, oarbonaceous in dark grey part; some blaok 
oarbonaceous flakes or grains; rare pyrite and yellow crystals; 
some dolomite veining. 
1% Limestone as above (?caving). 
1% Shale as above (?caving). 

Dolomite as above; rare fossils. 

98% Dolomite as above. 
1% Limestone as above (?caving). 
1% Shale as above (?caving). 

Dolomite, light to medium brown-grey and white with 
approximately 20% blue-grey to green-grey admixture, 
microcrystalline to mediwn-crystalline, hard, tight; 
brown-grey, partly argillaceous and carbonaceous; blue-green
grey, partly ?glauconitic, also microcrystalline with pyrite 
specks (up to 5%) and rare quartz silt. ' 
i~ Sba~9 and tiDoatano as above (?caving). 

Dolomite, white, brown, blue-grey and dark grey, microcrystalline, 
rare medium-crystalline; argillaceous; pyrite (5%) in white 
and blue-grey dolonute; rare quartz silt; possibly carbonaceous 
in dark grey dolomite; rare rhombic euhedra in vughy parts; 
5% porosity. 

Dolomite, brown, dark grey, blue-grey and white, microcrystalline; 
argillaceous, possibly carbonaceous; rare quartz silt; rare 
pyrite as above; ~10% porosity. 



Feet -
.t 3270-3280 

.. 

.. 

3280-3290 

3290-3300 

3300-3305 

3305-3310~6" 

3310'6"-3320 

332')-3328 

3328-3330 

Dolomite, 85% white, light brown, dar~ b~ey and blue-grey, 
microcry'sta.J.J..ina and medium-crystalline, argillaceous, possibly 
oorbonaceous. 15% silty and fine sandy, wbi te and bluo-gT0Y, . 
microcrystalline; angular quartz ail t and sand, poorly sorted; 
some white pellets and round quartz, some caloareous oement; 
rare rhombio euhedra; rare ohert and pyrite; 10% porosity. 

Dolomite, brown, white, dark grey, blue-grey, mottled brown 
-and white (possibly algal pellets or recrystallisod), micro
crystalline, hard; 15% with quartz silt; calcareous III white 
part s; very rare gla uooni te; pyrite and quartz silt in some 
white and blue-grey dolomite. Some oarbonaoeous bands and 
white patohes. Some parts appear fissile; 10% porOSity. 

40% Dolomite, white, brown, dark grey, blue-grey, mottled 
white, microcrystalline to medium-crystalline, hard; rare 
rhombic euhedra; 10% silty with soattered angular quartz 
grains; no porosity. 
60% ~tz Sandstone, light to medium brown, white and rare 
grey; some mottled white and red-brown, fine-grained, angular 
to subangular some scattered medium to coarse-grained, subrounded, 
average to well-sorted, hard; no porosity; rare pink-orange ' 
?feJdsp&:r in one or two grey chips; matrix slightly calcareous, 
possibly dolomitic in white part, ferruginous and with white 
clay material (possibly from decomposed feld~~); rare mica. 
Boundary at 3294 feet. 

70% Quartz Sandstone, medium brown, dark red, fine to medium 
grained, angular to subane,'"Ular, average sorting; possibly 
feldspathic, slightly calcareous ferruginous, cl~? matrix. 
30% Gneiss, orange and black, medium-crystalline, quartz, 
biotite, feldspar, subhedral, hard; no porosity • 
Cccaido::s.blG Dol,omi te caving. 

No Returns - see core 15 description. 

Gneiss as above, some greon chloritoid? f,lineral. 
Considerable Dolomite caving. 

Gneiss as above. 
Considerable Dolomite caving. 

Granite orange, white, medium crystalline, quartz and feldspar, 
rare biotite and muscovite, rare green ?chlorite. 
(Small amount of Dolomite and Sandstone caving). 
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Core No, 1 

C.Q!'e ~No T 2 

1 ft. 5;ins. 

1 ft. 2 ins. 

Core No, 3 
2 ft. l~;~c ins. 

~' 

3it ins. 

Core NO j ....4... 
9. ins. 

7 ins. 

3 ft. 2 ins. 
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APPENDIX 2 

Core Descriptions - B.M.R. 13 

325 - 345 feet. Recovered 4 feet 5 inches. 

Quartz Sandstone, white, medium to coarse grained, 
well sorted, rounded to svbrounded, . SOlll'O',], cal
careous cement, s0!IleJ~.o7.°prtKble; with 2 inch band 
Chert, green-grey, near base. 

630 - 640 feet. Recovered 2 feet 7 inches. 

Dolomite, dark grey, green-grey, medium to coarsely 
crystalline, very hard; rare glauconite; argillaceous 
in parts; rare quartz grains, sand size, rounded, 
scattered; rare thin veins white calcite; with very 
thin Shale interbeds, . grading" and lenticular, 
black to dark grey, micaceous, calcareous, moderately 
hard; bedding horizontal; rock very tight, porosity 
nil. 

Dolomite, medium to light grey, greGn~grey, finely 
crystalline to microcrystalline, very hard; rare 
glauconite; rare stylolites; rare small vughs 
lined with white and pink calcite crystals; rare 
thin veins white calcite; rare Shale as above; 
thin lenticular band of Siltstone at top, white to 
light green-grey, calcareous, moderately hard at top; 
bedding horizontal; rock very tight, porosity nil 
except for vughs and stylolites. 

717 - 723 feet 6 inches. Recovered 2 feet 5 inches. 

Dolomite, pale green-grey, microcrystalline, hard; 
rare glauconite and quartz grains of sand size; rare 
stylolites, rare white and pink calcite veins; laminae 
of Silt, blue-green, micaceous, pyritic; bedding 
horizontal in top 2 inches, remainder contorted, 
slumped. 

Dolomite, m~diura grey, microcrystalline, very hard; 
oolitic, stylolitic; rare small vughs lined with 
euhedral calcite crystals. 

1050 - 1060 feet. Recovered 4 feet 6 inches. 

Quartz Siltstone, light grey with thin light green 
and pink bands, dolomitic, hard; red limonite 
staining along fractures and in patches; rare vughs. 

Shale, dark green-grey, calcareous, modorately hard 
but soft in parts; abundant finely disseminated 
pyrite. 

Quartz Siltstone as at top of core; rare pyrite; 
vughy and fractured; infilled with dolomite crystals; 
argillaceous at top, with small lenses green clay in 
parts; thin band intr c:iormational breccia 4 ,inches 
from from top with cream angular dolomite pebbles 
up to i inch; thin bed black Shale 18 inches' from 
top of siltstone. 
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Core No, 2-
2 ft. B:ins. 

1 ft. 2' ins. 

1 ft. 7 ins. 

5 ins. 

4 ins. 

2 ins. 

Core NOr 6 
8'ins. 

4 ins • 

10 ins. 

Core No.7 

1 ft. 10 ins. 

10 ins. 

Core No.8 

6 ins. 

7 ins. 
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1340 • 1~0 feet. Recovered 7.0 feet. 

Siltstone, interbeds of red and light grey to green-grey 
up to lt inches thick, dolomitic, moderately hard; bedding 
horizontal with some convolute; ~ i~ch band Dolomite, 
medium grey, microcrystalline hard, ~ inch above base. 

Dolomi te as above intorbedded VIi th and lensing into 
Siltstone, dark grey to black, rare mica, finely dissemi: 
nated pyritu; bedding convolute, slumped in parts, 
boudinage and pull-apart structures. 

Siltstone, pale green strongly calcareous, hard; with 
thin interbeds of a ligtter green Siltstone, micaceous, 
strongly calcareous.!:. Thin bede, he inches from top and 
a -~' inch bed 3 inches above base, of Quartz Sandstone, 
white, rare green, fine grained, well sorted, rounded, 
ha~d, rare mica, rare ?m~6t1te; thin band black Shale 
at base. 

Dolomite, light grey to light green-grey, microcrystalline, 
hard; interbedded with a similar Sclndy Dolomite with 
about 40% quartz grains of sand size,rounded. 

Quartz Sandstone, light green, fine grained, rounded, 
well sorted, dolomite cement, hard, grading into a saafty 
Dolomite, light green, microcrystalline, hard, with 4 0 • 

quartz grains of send size; laminae of black micaceous 
Silt towards top. 

Dolomite, pale green, microcrystalline, hard; massive, 5% 
pelletal; fractured and stylolitic in last l-~" inches. 

1530 - 1540 feet. Recovered 1 foot 10 inches. 

Quartz Sendstone, medium grey, fine grdned at top, 
becoming medium grained throughout, rounded, vmll sorted, 
dolomi te. cement, hard; small lenses ,md grains of pinlc 
Chert and numerous Imainae of dark grey, micaceous Silt. 

Dolomite, light brown to p~nk, finely crystalline with rare 
medium crystalline, sugary texture, modert'..tly hard; sulEl.ll 
lenses and bands of Chel:t, pink. 

Quartz SCJ:ldstone as at top of core; snaIl vugh noar 
base. 

1820 - 1824 feet. Recovered 2 feet 8 inches. 

Dolomi te, pink to light brown, finely crystalline, ~8~ft11 
texture, hard; numerous small vughs; I!1assive with 
semblance of horizontal bedding in parts; rare laminae 
of black oicaceous silt. 

Q,uartz Sandstone, light grey, fine grainGc1, well sorted, 
rounded, dolomite cemont, very hard; rare mica, rare 
pyri to and rare ?bi tumen ; rare vughs lined with cloax 
doloI!1ite crystals; rare Chert lenses, light brown. 

1932 - 1938 feet. Recovered 1 foot 5 inches. 

Doloni t(:J, pale grey, finely crystalline, hard; 4o;~ 
quartz grains of sand size; rare pyri to and ? magnetite; 
massive; poorly develoPGd stylolites; vughs lined with 
?bi tumm"." 

Dolomite, white, microcrystalline, hard; rcre quartz 
grains of sand size;vugby in pcrts, sonotimes vuehs lined 
1I1i th "?bi tuman, sOr:1otimes with dolomite crystals; rr.IXtJ 
limoni te staining; rare black ?bi tur.lon layers; rare 
snp,ll Chert lensos; rp.re Ce.lci te. 



Core No. 8 continuod. 
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Quartz Sandstone, pale bro~n, mediwJ to fine-grainod, 
\"lell sorted, clolomi tc cG£cnt, harcl, r.lassi ve. 

2228 - 2238 fect. Recovered 9 feet 6 inchos. 

g,uartz Sil tstono gr8.c'l.:i.ngi.nto Quartz Sllndstonc, vory 
fino-gTained in upper half, medium grey, violl sorted, 
rounded, dolonitic cenent, r.loderately hard; rare 

?magneti to, 'anicacoous, massive; \1i th discontinuous, 
wavy, de..rk grey argillaceous leJ!linations, bifurce.ting 
p...nd paper thin, sonetir:les concentrated in Gomains; ? 
lanunations suggest near horizontal bedding; bottom 
81t inches somewhat "flaGbY"; sne.ll vue;hs in lower 
half, especially in bottom 2 feet, sOI:lctines filled 
with doloni te cryste.ls. 

2368 - 2380 feot. Recovered 1 foot 5 inches. 

Dolof.1ito, palo grey, minor pale brown, f:lott10d in 
parts, r.licrocrystallino, coarsely crystalline in 
bro\T.n parts, moderately hard; intorgr,~1ular porosity, 
vughy with ?bitumen lining the vughs; massive to . 
flaggy; rare p~tings possibly reflecting bedding, 
near horizontal; raro white Chert lenses. 

Doloni to, palo gr(;y, rare grey-brmT.n, nottled in 
pe~ts, microcrystalline to cryptocrystnlline, rarely' 
medium-crystalline, modorately soft; numerous vughs 
in parts, somotines lined with Golomite crystals; 
rare irregular partings and stylolites lined with 
dark grey clay, sometimes micaceous. 

2514 - 2582t feet. Recoverod 2 feet ~2 inches. 

Limeston6, ~edium grey to brovnn-grey, rare dark ~Tey 
rule. palo grey, oicrocrystl1l1ine to crypt.ocrystnllino, 
hard to very herd in parts; rare blnck flocks sparsely 
dissoI:1in.?-tod ~ very fine dark grey carbonacoous e.nd 
c..rg:i.ll8.COOUS lnminee alterna.ting with pale grey 
oryp~oorysta.l~ine limestone with rare quartz grains of 
silt size; the laminae oftGn irregular and wavy, 

? slumpod; rare irrcf,JUlar pntches end frc.cture veins 
of white, rarely transpo.rcnt che.,lccd0n,y throughout 
coro; rare white trnnslucent dolonite; rare Chert; 
rarely flnggy; bedding near horizontcl • 
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Core No. 12 

Core No. 1 J , 

2960-2975' 

2975-2980' 

Core No. 14 

Core No. 15 

Core No. 16 

Recovered 8 feet ~ inches .. 
I 

Limestone, medium grey-brovm, cryptocrystalline to micro
crystalline, hard, slightly argillacoous; laminated with 
minor limestone, very pale grey, cryptocrystalline, slightly 
sil ty, more abundant in lower tl'10 thirds. 

Minor Silty Limestone, dark grey to blaCk, cryptocrystalline, 
hard, bTading into Siltstone. Limestone is laminated, rarely 
flaggy, with wavy laminae; rare load oasts, near-horizontal dj,p; 
rare lineation on parting surfaces. Rare irregular veins, 
patches and thin irregular bands of oalcite, white; rare veins 
and patches of chalcedony, bluish-white, occasionally transparen~ 
both throughout core. 

2960-2980 feat. Recove~:2i 7i inches. 

Nil. See Cuttings descriptions. 

Limestone: . medium to dark &ray, micr0 cry stall ino, slightly 
argillaceous, possibly some ~uartz silt, hard, tight, but may 
be intergranular porosity. Uniform texture. No bedding 
discernable. Unfossiliferous. Patchy fluorescence, pale 
green under U/V; may be contamination from bitundnous dolomite 
in section above. 

3117' 5"-3127' 5". R0covered % inches 

Dolomite light brown, grey, microcrystalline, often uniform 
texture, some medium crystalline patches; occt::.sional vlhi te 
patches slightly calcareous. Generally hard and tight, but 
with 30% vughs lined with medium to coarse euhedral rhombs, 
translucent. BlaCk, oarbonaceous material along rhomb 
boundaries (asphaltic ?). Unfossiliferous. Rare pyrite 
granules. Fractured in parts; some carbonaceous material 
along slickonsides. Appears horizontally bedded. 

33e5-331~ feot 6 inches. Recovered 5 feet 1 inch 

Feldspathio Gneiss, pink, ''lOll-banded, consisting of fine 
alternating bands of light and dark material, \-Thich t;radl3 latera.lJy 
and vertically into eaoh other. Tho rock is cut by thin 
veinlets and patches of oarbonate and soapolite. 

Minerals present8 QMartz, microcline, biotite, altered serioitic 
and ohloritio material, ?plagioolase, carbonate, musoovite and 
soapolite. 

The quartz is evenly distributed, fine globular crystals. The 
microoline occurs mostly in bands together with quartz and minor 
biotite. The biotite is present as sub-parallel flakes, often 
in oluster s and bands. 

3328-3330 feet. Reoovered 1 foot 1 inch 

Granite, orange and white mottled, ooarsely crystalline, quartz 
and folda~th rare muscovite, biotite, ?pblogopite (light 
grey mica) and ?haematite. Grean talc or ohlorite along 
fractures and veins of ?chlorito. Fraotures run obliqUE:) to 
vertical axis. 
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APPENDIX 3 

Petrographic dGscription of Cuttings from B.M.R. No.13, 
interval 2952-2975 feet. 

by 

L.V. Bastian 

Cuttings from the interval 2952-2975 feet of B.M.R. 
No.13 were Gxamined by means of thin sGction and chGmical 
tests. 

In the hand specimen, the material is a rather dark 
brown rock in which fine laminae can be faintly discGrned. 
Thin Section: 

The lithology is made up for the most part of an 
aggregate of dolom.ite rhombs, which range in size from under 
0.01mm., to about 0.08 ~~. They appear to be rather loosely 
arranged at random but bedding is apparent is some of the 
fragments and is marked by variation in the abundance and size 
of dolomitG cryste~s. One piece has many lobate, dark brown, 
opaque filaments, which appear to be coagulated bi tlmlinous 
mattGr. The dolomite crystals lie in a matrix of brown 
translucent matter with many spots and irregular patches of 
dark brown opaque matter. In reflected light the whole matrix 
appears simply a non-reflocting dark brown. Tne translucent 
part is isotropic, with a moderate relief (R.I. Canada Balsam), 
and may include collophane. It lacks cellular structures, 
nor does it have any distinctive patterns. The dark opaque 
matter is likewise featuroloss. In some chips there are minor 
amounts of quartz silt, with grains ranging up to about 0.06 
mm. in size, but at most this is much subordinate to the brown 
matter. 

i'~ phosphate test was made on powdered material, and 
gave a positive result. 

A calcimeter tGst was also ru.n on material that had 
been ground and passed through a 30 mesh screGn according 
to the same general procedure as ~sGd on other Georgina Basin 
holes, using 10% HCI. It gave the following results for 
carbonate percentage -

after 1 minutG reaction - 14% 
aftGr 10 minuets rGaction - 60% 

The 10 minute figure accords reasonable well with 
the impression obtained of the proportion of dolomite to othef 
material in the thin section. The 1-minute figurG probably is 
due to reaction on dolomite, rather than calCite, because the 
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the reaction began rather slowly, unlike the way it would 
be~in if calcite were present in significant amounts. Hence 
I consider that all the carbonate mineral in the rock is 
dolomite. After reaction with the Hel the sample gave off a 
strong tarry smell. This suggests that the darker material 
in the matrix may be bituminous. 

The appearance of the lithology does not resemble 
normal dolomite, but dolomite mineral is certainly the major 
constituent, and it must be named a "dolomite" accordingly. 

The approximate composition may be taken as follows: 

70% 
isotropic matter (?collophane 

and bitwninous matter) 20% 
?bituminous matter, opaque 5% 
quartz 5% 
N~ffi: ?Phosphatic, bituminous DOLOMITE 
An assay for P205 gave the following results: 
1. Before extraction 2.1%. 
2. After extraction 1.8%. 



APPENDIX 4 

P~TROGRAPHIC DESCRIPTION OF SM~PLE FROM CORE 15, 
3308 feet, B.M.R. No. 13 

by 

J.M. Rhodes 

Pink well-banded FELDSPATHIC GNEISS consisting of , 
fine alternating irregular bands of light and dark material, 
which grade laterally and vertically into each other. The 
rqck is cut by thin veinlets and patches of carbonate. 

Q~artz 

Minerals present are:-
Quartz, microcline, biotite, altered sericitic 
and chloritic material, ?plagioclase, carbonate, 
muscovite and scapolite. 

Fairly even distributed, fine globular crystals. 
K-Feldspar 
Microcline, mostly occurring in bands together with quartz 
and minor biotite. The typical "grid iron" twinning is fairly 
well developed. 
Biotite 
Sub-parallel flakes, often in elongate clusters and bands. 
Pleochroic from greyish yellow to moderate brown. Contains 
broad well developed pleochroic haloes around small inclusions. 
Small amounts of muscovite are frequently associated with 
biotite. 
Altered Material 
Irregular masses of iron-stained chloritic and sericitic 
materia"l···which texturally resembles pinnite, an alternation 
product of cordierite. However, there are possible vague 
remnants of plagioclase which are also strongly soricitised. 
Distinction between the two is not easy and much of the 
altered material could be due to plagioclase as well as 
cordierite. Neither mineral could be identified positively. 
The rock is cut by veins of carbonate, which also contain 
tabular crystals of strongly birefringed scapolite (identified 
by x-ray diffraction). The R.I. is about 1.54 suggesting 
that the --,scapoli te is closer to the mariali te (3 NaAISi 308 -
NaCI) end of the solid solution series. The carbonate and 
scapolite are of presumably metasomatic origin. Scapolitized 
rocks have been described by Edwards from the Mt. Isa region. 
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APPEI~DIX 5 

REPORT ON P.l'l.LAEONTOLOGICAL WORK CARRIED OUT ON B.M.R. 
NO.13 STRATIGR1~HIC WELL 

by 

C.G. Gatehouse 

SUMMARY 
Core 11 (2579-2582! feet), Core 12 (2817-2827 feet) 

and cuttings from several intervals between 2660 and 3230 
f~et were examined for macrofossils. Sfunples from both cores 
were also treated with 10% formic acid and the residues 
examined for microfossils. 
OBSERVATIONS 
Cuttings 2574-2579 

Core 11 2579-2582i 

Cuttings 2660-2670 

" 2710-2720 

" 2730-2740 

" 2750-2760 

" 2760-2770 

" 2780-2790 

II 2790-2800 

" . 2800-2810 

II 2820-2817 

" 2817-2820 

" 2820-2830 

" 3220-3230 

feet 

" 

II 

" 
" 
II 

II 

" 

" 
" 

II 

" 
,I 

" 

Inarticulate brachiopod (identified 
II 

by A.A. Opik) 
lithistid desmas, phosphatic 
brachiopods, lyssakid sponge spicules. 
Inarticulate brachiopod (identified 

II 

by A.A. Opik) 
No fossils observed. 
Inarticulate brachiopods, sponge 
spicules. 
Pagetia sp., indeterminate phosphatic 
brachiopods, sponge spicules. 
indeterminate phosphatic brachiopods. 
Pagetia sp., indeterminate phosphatic 
brachiopods, lyssakid spon~ spicules. 
~tia sp .. 
Pagetia significans, Lingulella, 
obolids. 
Pagetia significans, Xystridura sp., 
lithistid desrnas, lyssakid spicules, 
indeterminate phosphatic brachiopod 
fragments 
Pagetia significans, pho~phatic 
brachiopods, lyssakid spon~spicules. 
Pagetia significans, indeterminate 
phosphatic brachiopods, fluorite 
crystalS. 
indeterminate phosphatic brachiopods 
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DISCUSSION & CONCLUSIONS , 

A fragment of a phosphatic brachiopod in cuttings 
t~ken from the interval 3220-3230 feet with a circular hole 
suggesting the base of a hollow spine. The limestone in which 
i~ occurs is dark grey and bituminous; on lithological 
g~ounds it may be Middle Cambrian, there are no reasons for 
a~suming a Lower Cambrian age. 

Core and cuttings from the interval 2750 feet to 
2830 feet contain Pagetia significans (Etheridge Jr) (specific 

II 

identity by A.A. Opik) and Xystridura sp. indeterminate. 
Spicules belonging to two orders of sponges, the Lithistida 
arid Lyssakida are common. 

The specific identity of the ~idur.JLfragment is 
not determinable, therefore the precise position of the 
interval 2750-2830 feet is stratigraphically inconclusive 
within early Middle Cambrian time. However, in the Sandover 
beds Xystridura spp. and Pagetia significans are associated 
with agnostid trilobites which indicate an age about 
Ptychagnostus gibbus zone of the Middle Cambrian for these 
beds. The fossiliferous horizons between:rc2710-2827 feet are 

LiaJn ian It 

considered to be high in the lower Middl (A.A. Opik, pers. 
comm. ) • 

Core 11 and cuttings from the interval 2590 feet to 
2740 feet contain phosphatic brachiopods and lithistid sponge 
spicules. It is above and somewhat younger than the interval 
2750 to 2830 feet. 

A fragmentary phosphatic brachiopod found at 2574-
2579 feet is thought to be almost certain Middle Cambrian in 

II 

age (A.A. Opik pers. comm.). 
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APPENDIX 6 
i 

SPECTROGRAPHIC ANALYSIS OF SAN.PLES FROM BoMoR. No.13 
P, ( SANDOVER) 

by 

A.D. Haldane 

This report gives the results of analysis of dark 
grey and black shale from the stratigraphic hole B.Th:. R. No. 
1~ being drilled near Ooratippra. The samples were submitted 
by D. Woolley from the Resident Geologist's Office, Alice 
Springs. 

All results are expressed in parts per million. 

B.M.R. NO.1) Ni Co Cu V Pb Remarks 

250' - 260' 10 20 25 150 a 
270' - 280' 12 20 5- 500 a 
280' - 290' 12 20 10 300 a 
440' - 450' 5 12 10 100 a 
470' - 480' 15 30 25 300 10 
520' - 530' 15 20 20 300 5 
5pO' - 570' 15 20 15 50 10 (Mo, 50) 

... , 570' - 580' 5 12 15 50 a 
600' - 610' 5 12 15 50 10 

620' - 630' 10 20 100 200 a 
1010' - 1020' 10 30 50 300 5 
1030' - 1040' 20 60 50 300 5 
1055' - 1060' 15 15 10 300 a 
1140 ' - 1150' 20 30 10 50 5 
1610' - 1620' 5 20 20 200 10 
1620' - 1630' 5 12 15 50 50 (Mo, 50) 

Sn, Zn and P were sought but not detected in any sample 

Plate No. 789 

• 
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APPENDIX 7 

ANALYSIS OF SAMPLE FROM WATER BORE FOR B.M.R. No.13, 

by 

* L.R. Murray 
Animal Industry Branch, N.T.A., Alice Springs 

ANALYSIS 

Hardness Total 
Hardness Temporary 
H~dness Perman~nt 

Free Alkali 

Chloride 
Sulphate 
Fluoride 
Calcium 
Bicarbonate 
Carbonate 
Sodium 
Potassium 
Magnesium 
Nitrate 

* 

pH 8.4 

Total Salts 

(RESULTS IN p.p.m.) 

254 
248 
:.·6 

NIL 

22 
7 
0.2 

30 
291 

6 

10 

10 

43 
1 

420 

With permission of the Director of Animal Industry, 
N. T. A., Darwin • 
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APPENDIX 8 

Petroleum Technology Laboratory 
Bureau of Mineral Resources, Geology and Geophysics 

MUD TESTS - B.M.R. NO.1) (SANDOVER) 

Oil was extracted chemically from a 630 gm. sample of mud 
t~ken during the drilling of the interval 2952'-60'. The 
sample yielded about 1.5~ by weight of a black, highly mobtle 
fraction with a strong naphthenic odour. In addition, it 
yielded about 0.3~ by weight of a light brown, soft, odourlese 
solid. There was an insufficient amount of the lighter 
fr.action to determine its viscosity. 

The following results were obtained by qualitative 
are only approximate. f~actionation and 

Density 0.93-0.98 gm./ml. i.e. 20.5 0 A.P.I. -
o 12.7 A.P.I. 

Distillation below 1700 0 

1700 -2500
0 

above 2500 0 

40~ by weight 
35~ by weight 
25~ by weight 

A sample of mud in circulation two days after 
penetrating the potentially productive interval was also 
tested. The extracted oil occupied 0.(9% of the mud volume, 
i·t fluoresced an orange-yellow colour and proved to be 
similar to the extracts from the cuttings. 

A sample of slightly gas cut mud was obtained 
during D.S.T. No.1 from the drill collars immediately above 
the retaining valve. It yielded an oil which was sluggish to 
flow at room temperature, deep orange-brown 
with a bright greGnish yellow fluorescence. 
0.104~ by volume of oil. 

in colour and 
The mud contained 
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APPENDIX 9 

Petroleum Technology Laboratory, Bureau of Mineral 
Resources 

TEST OF BITUMINOUS MATERIAL 1140'-50' and 1365 1 -70 1 

AND SEALED UNWASHED CUTTINGS 2955'-60' FROM B.M.R. 
No.13 ( S.ANDOVER) 

1. TEST 'BITUMINOUS' MATERIAL 1140'-59' & 1365'-70' 

Test Cuttings 
1140'-1150' 

W~ight of sample as received 
Fluorescence as received 
Carbonaceous material 
present 

Aqetone solubility 
AQetone colour 
AQetone fluorescence 
Aq~one precipitate 
Toluene solvent colour 
Toluene solvent fluorescence 
Chromatographic strip under 
ultra violet light 

0.3 gms. 
Not discernable 

Yes 
Inappreciable 

Nil 
Trace 

Nil 
Yellow 
Fair 

Bright orange 

Cuttings 
1365'-1370' 

0.2 gms, 
Nil 

Yes 
Inappreciable 
Nil 
Trace 
Nil 
Trace 
Fair 

Bright orange 

The chromatographic strips obtained compare well with a chrom
atographic strip obtained from Core No.61 at 63~ feet in the 
GRG. No.14 hole drilled by the Bureau of Mineral Resources. 

Because of the lack of reaction with acetone it may be said 
that no free oil exists in the samples as received and that 
acetone would not dissolve any fractions from the black 
material. Posi ti ve acetone tests were obtained with GRG. 
No.14, core 61, however. 

Because of the solubility at 1100 C in toluene and 
the insoluble black material remaining, it may be 
the cuttings contained an asphaltic hydrocarbon. 

because of 
said that 
The GRG. 

No.14, core 61, retained an insoluble black material in the 
vugs of the core. 

2. TEST OF SEALED UNWASHED CUTTINGS 2955 1 -60' 

The sample consisted of mud and cuttings sealed at 
the rig site; and an 'oily' smell was noted on breaking the 
seal in the laboratory. The sample fluoresced; mainly a 
bright whitish yellow colour; a strong fluorescence of the 



.. 

40. 

acetone solution and a precipitate described as trace to 
fair. 

Extraction with toluene for 8 hours produced 0.31% 
by weight of oil which Was not readily soluble in cold 
acetone. The oil was a dark orange-brown colour with a 
b~ight whitish yellow fluorescence; it was just m6bile at 
500 F and was sluggish at 600 F. , 

Gravi ty determination on a very small s~:'.mple was 
0.99 at 800 C (or about 11 0 A.P.I.) but an accurate temperature 
was hard to obtain. However the S.G. of the oil is 
certainly below 0.93 (about 20.5 0 A.P.I.). 

The residue after 24 hours extraction with toluene 
was also a dark-orange brown and had an orange fluorescence. 
But the sample was too small to determine flow characteristics 
or gravity. 
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APPENDIX 10 

FORMATION TEST - D.S.T. No.1 B.M.R. No.13 (SANDOVER) 

by 

P.G. Duff 

General Data: 
Date: 15th July, 1964 
Interval tested~ 2950 1 -2990 1 

Plugged back to: 3013 1 

Casing size: 7" 

Mud Details: 
Type: bentonite 
Weight: 64 Ibs/cu.ft 
Viscosity: 39 secs./946 c.c. 

Tqst and Tool Data: 
Tester size and type: 
Packer size and type: 

Packer set at: 2930' 
Packer set initially with 

20,000 lbs; subsequently 
Air Chamber: length 120' 
Sump volume: 22 cu.ft 

with 

Humble; 

Total Depth: 3330' 
Main hole size: 6{~" 
Rat hole size: none 
Liner size: none 

Fluid loss: 18 c.c. 
Filter cake: 2/32" 
Salinity: 600 p.p.m. NaCl 

3i" Johnson Formation Tester 
5t" Straight Hole Packer 
without shear pin 
Reset at: 2935 I 

25, 000 Ibs~ 
1. D. 2.25" 
Vol. air chamber Volume 
3.25 cu. ft sump: 14.8~ 
B.R. Choke size: tn packer Cushion: ~il 

Pressure Recorder 1t" 
Type 96; subsurface; 

Clock range: 10 brs. 
Anchor Perforations: 

range 5,000 p.s.i.g • 
Recorder depth: 3010' 

60 x i" dial over 21.4 ft (Approx.3/ft) 

Diary of Events 
Recorders started (installed) at: 
Opened Tool at: 
Recorder in carrier in tail pipe 

at: 
Finished running collars at: 
Inserted trip valve: 
running pipe at: 

Sitting for mud pressure at: 
Packer set at: 
Dropped Go-Devil at:" 
facker re-set as annulus started 
'to drop at: 
Pipe dropped, tail pipe in cave, 

packer set at: 
Pulled packer free at: 
Out of hole at: 

Time Data: 
First flow period: 
First shut-in: 

68 mins 
62 mins 

Temperature and Pressure: 

Time Pressure 
0740 
1312 

0743 
0900 

1020 
1140 
1210 
1312 

1320 

1326 
1426 
1750 

Sfc.choke 

Open flow 

Second flow period: mins. 
Second (Final) shut in:Nil 

Well temperature and pressures not obtained as recorder left 
in hole as unrecovered fish. Test inconclusive. 



• 
N 
...t-

APPENDIX 11 

Petroleum Technology Laboratory, Bureau of Mineral Resources, Geology and Geophysics 

RESULTS OF OORE AND CAVINGS jll~ALYSIS B.M.R. No.n (SMJJX)VER) 

Notes;- (i) Unless otherwise stated, the porosities and permeabilities were determined on two small plugs (V & H) cut at right angles from the 
core or sample. Ruska porosililetor and permeameter were used, vTith air at 30 p.s.i.g. and dry nitrogen, respectively, as the saturating and 
flo,ung 111edia. (ii) Residual oil and .. rater saturations were determined using Soxhlet type apparatus. (iii) Acetone test precipitates and 
fluorescence of solvent after extraction are recorded as, nil, trace, fair, strong or very strong. N.D. means not determined. 

Dat£; 22nd July? 1964 -
Well Core Depth Lithology Effective Absolute 
or or From~- forosi ty P ermea bi li ty 
A:~ea Sample To:- in % by in 

No. Vol. Millidarcys 

V H V H 

. _. __ ~ .... _ ... ~ __ = .. - ...... .:o'~ .............. _. 

B.lvl.l:. 2975 l -80 1 Lil1".;sione 2 Nil 
13 13 

" 13 2975 1-801 Lim,;:o;tone 2 Nil 

1. Jte: Poroci ties weT-a conf:"r~~i,':.:'L::~sing the f$3S expansion method. 

l).:lte 3rd August, 1964 

:V.riLE. Cavings Circa. DoloE:ite 37 N.D. 6 
13 1 2950'-80· 

D.LR. Cavings Circa. Dolomite 33 N.D. 8 

Avg.density Fluid Acetone Solvent 
in Saturation Test after 

gms./ cc. in % fore Extraction 
SJlJ.ce 

Dry Appanxffi v~~ Oil Colour Pre- Colour Fluor. 
Bulk Grc'.in dp..1ate 

2.63 2.69 84 16 Trace Fair Yellow Fair 

2.64 2.70 91 9 Pale Trace Bright Fair 
Yellow Yellow 

1.78 2.83 Nil 1 N.D. N.D. Golden strong 

Remarks 

Fluorescence of 
freshly broken rock • 

Nil 

Nil 

Extracted oil 

Colour: light 
orange brovm. 

Fluorescence: 
bright greenish 
yellow. 

1.81 2.80 12 2 N.D. N.D. Golden Strong As above. 

Note: Acid solubility on above sample, 19%. Only tho very central pieces of core were used for test. 

• 
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Surface Information: 

Well flowed: no formation fluid to surface 
Reversed out: nil 
Fluids recovered: 

Max.sfc. pressure: 

22 cu.ft gas cut 
salinity 
800 p. p. m. NaCl. 
ilot recorded 

mud at 61 lbs/cu.ft 
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FIG.5 SKETCH OF TESTER ASSEMBLY 
(P~S.T·. f\o. I ) 
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+ I 
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o 0 + 83 I be/ow pock er I II 0 
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I 

21-4 

3/~ " 

O· -+ L t'ne Pipe 13·/ I 
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To occompon Record No 1964/127. 

Bureou of Minerol Resources I Geology ond Geophysics. December 1964 F 53/A?/5 
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APPENDIX 12 

Geophysical Branch, Bureau of Mineral Resources 

Magnetic Susceptibility and Specific Gravity of 
Samples of ?Archaean Gneiss, ,Core 15, 3305 feet, 

B.M.R. No.13 

The magnetic susceptibility and specific 
gravity of a sample of the basement ?Archaean gneiss 
from Core 15,.3304 feet, B.M.R. No.13 (Sandover) . 
spratigraphic well, Georgina Basih, Northern Territory, 
were measured in the laboratory of the Geophysical 
B~anch, Bureau of Mineral Resources. 

The results of the measurements were as 
fOllows:-

Magnetic Susceptibility: O.079X10-3 C.G.S. units. 
Specific Gravity 2.69. 
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APPENDIX 1..1 

WIRELINE LOG INTERPRETATION, B.M.R. No. 13 

by 
M. Gahan 

Schlumberger Seaco, Inc. 

From the logs run, a number of interesting point$ 
~e indicated in this well, which appears to be water saturated 
throughout except for the zone from 1950 to 2980 where gas was 
recovered. This zone cannot be interpreted as it is extremely 
caved and none of the logging tools read accurately with such 
enlarged hole size. 

A plot Was made of the Sonic log readings compared 
to the readings from the 64" normal corrected for bore hole 
effect. The plot was made on an inverse squared resistivity 
scale compared to the linear Sonic reading (see attached 
chart) and it was found that the readings fallon two 
parallel lines, one being for Dolomite and one for Limestone. 
There was some scatter due perhaps to shalincss or Dolomite/ 
Limestone mixtures. 

From the close agreement of the results over all 
depths of the well with the results from the Cutting log, it 
vl/ould 8eem that the connate water resistivity is constant over 
all the formations traversed. The few differences between the 
Cutting log and the interpretation results could be due to a 
variation in the depths recorded by the driller and 
Schlumberger. 

Porosities on the chart attached wore obtained from 
the value of the resistivity and not from the Sonic, as the 
variation in Matrix velocities which occur greatly affect the 
Sonic porosity values obtained. 

Note that the technique of Lithological identifica
tion shown is generally carried out by comparing two porosity 
tools rather than one porosity and one resistivity device~ .. 

Interesting Point: 
occurs with a Gamma Ray count 
that normally found in shale. 

At 3092 a very radioactive zone 
considerably more than double 
In fact, we are unable to say 

what the radioactivity was as our recording device has gone 
completely off scale. 
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INTERPRETATION OF: B.MoR. No.13 

• 
Cuttin~s Log 

• De12th Sl R64 ~ R64 Corr. Identifi- Identifi-

1. 3260 49 1500 4 1000 Dol Dol 

2. 3235 41 2500 3 1600 Dol Dol 

3. 3190 45 0 Dol Dol 
4. 3150 48 0 Dol Dol 

5. 3100 51 4000 2 4000 l.~t/Dol Lst 
6. 2990 54 2500 3 1600 Lst Lst 
7. 2948 52 2500 3 2600 Lst 1st 
8. 2820 53 2500 3 1600 Lst Lst 
9. 2800 54 1500 3 1300 Lst Lst 

. ·10. 2135 54 1400 4 1200 Lst Lst 
11. 2520 54 1300 4 1100 Dol Lst 
12. 2440 58 100 6 450 Lst Lst 
13. 2380 55 1000 4 950 Dol Lst 
14. 2120 41 2500 2 3000 Dol Dol 
15. 2150 41 3300 2 4000 Dol Dol 
16. ~120 49 2000 3 1600 Dol Dol 
17. 2102 54 800 6 550 Dol DOl/1st 
18. 2050 53 2500 3 2000 Dol Lst 

.\. 19. 1990 52 1300 4 1100 Dol Dol/Lst 
20. 1960 55 100 7 400 Dol Dol 

i 
21. 1935 51 1000 5 600 Sand Dol r 

22. 1835 62 500 8 360 Dol Lst 
23. 1120 64 300 10 180 Dol Lst 
24. 1600 55 600 1 390 Dol Dol 
25. 1496 50 1300 4 900 Dol Dol 
26. 100 50 2000 3 1900 Dol Dol/Lst 

• 
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FIG. b . 

8M R. N° 13. (SANDOVER). 

SONIC vs RESISTIVITY. 
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