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Tool Description O.D. I.D. 

TICKET NO. 

Length 

014739 
O. 

Depth 

DRILL PIPE 5.00" 4.276" 10770.17' 

DRILL COLLARS 6.50" 2.8125" 406.01' 

REVERSING SUB 6.50" 3.00" 1.00' 

DRILL COLLARS 6.50" 2.8125" 31.2' 

X OVER 6.50" 2.50" .83' 

DUAL CIP VALVE 5.00" .87" 4.92' 
t 

HYDROSPRING TESTER 5.00" .75" 5.02' 11217.32' 

AP RUNNING CASE 5.00" 2.25" 4.14' 11218.32' 

HYDRAULIC JAR 5.00" 1.75" 5.00' 

VR SAFETY JOINT 5.00" 1.00" 2.78' 

PACKER ASSEMBLY 7.75" 1.75" 6.00' 11235.24' 

DISTRIBUTOR 5.00" 1.68" 2.00' 

PACKER ASSEMBLY 7.75" 1.75" 6.00' 112432.4' 

ANCHOR PIPE SAFETY JOINT 5.00". 1.50" 4.30' 

FLUSH JOINT ANCHOR 5.00" 2.50" 36.40' 

BLANKED-OFF BT RUNNING CASE 5.00" 2.44" 4.06' 11284.94' 

TOTAL DEPTH 11289.00' 

EQUIPMENT DATA SHEET ? 
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OQO't 

F L U I D S A M P L E DATA Date 3-10-81 Ticket ?G7()?7 
Number 

Sampler Pressure 
Recovery: Cu. Ft. Gas 

cc. Oi l 
cc. W a t e r 
cc. M u d 
Tot. L iquid cc. 

Gravity 
Gas/Oil Ratio 

-P.S . I .G. at Surface Kind 
of D.S.T. OPEN HOLE 

Hall iburton c | ftTnc 

Locatlon ADELAIDE 

Tester BRENT HOOVER WitneS5 0Z0LINS 
RIGHTER DRILLING CO/RIG # 10 SM-BC-< r 

A P I ° F . 
_cu, ft./bbl. 

Recovery W a t e r 

Recovery M u d 

RESISTIVITY 1 

•_2_7 ' @ 78 ° F . 

F. 

CHLORIDE 
CONTENT 

Formation Tested 
Elevation 

E Q U I P M E N T & H O L E D A T A 
iQOUchfee' 

1421 KB" 
" W " 

1.0 a 72 
Recovery M u d Filtrate j — ^ — @ — j y - ° F . . 

J @ ° F , . M u d Pit Sample 

M u d Pit Sample Filtrate - " F , . 

_ppm 

- P P m 

-pplti 

_pprn 

_ppm 

M u d Weioht 9.6 . v i s . -sec, 

r ^ S ^ S t ^ s n o i e s S L -

r S S U i s . ^ i a ^ H - 9 S / B - a i i j , 
Drill Collar L e n g t h -
Drill Pipe Length 
Pact er Depth(s) 
Dept.S Tester Va l ve— 

-Ft . 
-Ft . 

-Ft. 

~343'?? . rn 2 15/16" 
9874' ?? m 4.2 11 
10360-10369' 
10343' 

-Ft . 
-Ft . 

TYPE AMOUNT 
cushion 1480' Water 

Depth Back 
Ft. Pres. Va l ve 

Surface . . 0 M 
Choke 1 / 2 

Bottom 
Choke 3/4" 

Recovered 1 2 5 0 

Recovered 3 0 0 

FPet of gas cut muddy water 

Feet of gas cut watery mud 

Recove ed 8 0 0 Feet of g a s c u t m u d 

Recuvei 'd Feet of 

Recovered Feet of 

Remorks Surface indications were that tool did not ful ly shut in on bottom. Clock 

o o o T3 m 
TO 

V3 > 
00 

on B.T. gauge 6184' was stairstepping. No second flow period recorded. DCIP valve 

cycled from f i r s t to second shut in position directly. Charts indicate plugging in 

the early part of the in i t i a l flow period. 
> c= 

TEMPERATURE 

Est. 

Actual 2 5 0 ° F . 

Gauge No. 6 1 8 5 

Depth! 10347 Ft. 

Blanked Off NO 
2 4 Hour C lock 

Pressures 

Gauge No." 6 1 8 4 

Depth t 10502 Ft. 

Blanked Off Y e ? " 
2 4 Hour Clock 

Gauge No. 

Depth; Ft. 

TIME 
(00:00-24:00 hrs.) 

Hour Clock 
Blonked Off 

Pressures Pressures 

Tool 
Opened 7 : 2 5 
Opened 
Byposs 1 2 : 3 0 

Initial Hydrostatic 

Field 
~ m r 

Flow 
Init ia l 960 
F ina l 960 

Closed In 1238 
Flow 

Init ia l 960 
F ina l 960 

Closed In 1252 
"SS Flow 
U -

In i t ia l 
F ina l 

Closed In 
Final Hydrostatic 4992 

Offite Field 

4977.5 5021 
512.5 1032 
982.4 1032 
1261.2 1275 

1032 
1032 

1260.4 1275 

4978.6 JM2.. 

Office Field 

5019.6 
994.6 
1052.7 
1259.7 

1303.0 

M l 

Office Reported 

Minutes 

TZ5~ 
Tocr 

I r 
w 

Computed 

Minutes 

CO o 

> cr 
CO 

FOIM 1IUIJ - MtNttO IN U.I.A. FORMATION TEST DATA r 

"'0, • • „ tr—-ff~ 
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% 
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Ccsing perfs. 
Gas gravity. 95% 
Spec, gravity-

_3ottom choke. 
-Oil gravity 
—Chlorides-

1.08" -Surf, temp. 
-GOR 

65 ° F Ticket Nn 25 7037 
m o I 

IND ICATE TYPE AND S IZE OF GAS M E A S U R I N G DEVICE USED-
_ppm Res.. 

Date 
Time a.m 

p.m 

Choke 
Si7e 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate BPD Remarks , 

0010 Made up tools 
0200 Started in hole 
0645 Made up head and lines 
0721 Set packer 25.000# wpinht 
0725 .78" Opened t O O l W i t h a WPa l f h"lni«/ i n r x n a r i n . 

0735 .78" Increasing to qood blow 
0800 .78" Blow decreasinq 
0810 .78" Stronq blow 
0815 .78" u Stronq bl ow 
0819 .78" 2.# Gas to surface 
0826 .78" 5 # Gas increasinq 
0843 .78" 7# Gas 
0845 1/2" 7# Change choke to 1/2" 
0 8 a . 1/2" 4 Gas decreasing 
0925 1/2" 4# Stable flow 
0920 1/2" Closed tool 11 turns tn >"inht in 

DCIP 
0945 J/2" Tool not closed ful lv additional 9 

turns in DCIP 
1005 1/2" 3# 1 more turn in DCIP 
1020 1/2" 3# 

• 

1 more turn in DCIP 
1110 1/2" .. 3# Attempted-to1 rot.atp nnp fi'nai rinco î 

position 25 turns tn Hnh + 
1130 J/2" 2# 

11:45 1/2" 2# — — ! : 

right ' ' 0 

PRODUCTION TEST DATA 
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Casing perfs.. 
Gas gravity— 
Spec, gravity. 

.Bottom choke. 

.Oil gravity 

.Chlorides-Spec, gravity Chlorides — 
IND ICATE T Y P E A N D S IZE OF GAS M E A S U R I N G DEV ICE USED. 

: Surf, temp-
GOR 

_ppm Res 

- ° F Ticket N o / 2 5 7 0 3 7 aooG 

Dote 
T ime a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psl 

Gas 
Rate 
M C F 

Liquid 
Rate 
B P D 

Remarks 

12:30 1/2" Pulled tool loose 

1215 Broke out head and surface equipment 

1250 Customer requested not to reverse out 

1610 Pulled out of hole with test tools 

1735 • Broke out and laid out tools 

= 

ro»M ie*.m—printed in u.s.a. PRODUCTION TEST DATA 8 
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T 
•3 " mm> m .1"' 

DELHI/SANTOS 2 5 7 0 3 7 
Lease Owner/Company Name 

B.T. 6 1 8 5 B.T. 6 1 8 4 

Depth 1 0 3 4 7 ' Depth 10502 

Ticket Number 

B.T 

Depth 

<11)07 

Time 
(minutes) m j " " 

PSIG 
Temp. 
Con. 

Time 
(minutps) 

I n , 1 ' " 
PSIG 
Temp. 
Con. 

Time 
(minutes) 

I n , 1 ' <1 PSIG 
Temp 
Corr. 

Time 
(minutes) 

PSIG 
Temp. 
Con. 

Time 
(minutps) I I 

PSIG 
Temp. 
Con. 

Time 
(minutes) I I 

PS IG 
Temp 
Corr. 

F I R S T F'.OW FISLST FLOW 
0 5 1 2 . 5 0 9 9 4 . 6 
1 5 1 0 1 2 . 2 1 5 1 0 3 8 . 4 
3 0 9 6 6 . 4 3 0 1 0 2 0 . 0 
4 5 9 7 1 . 7 4 5 1 0 2 7 . 0 
6 0 9 7 5 . 5 6 0 1 0 3 0 . 3 
7 5 9 7 5 . 5 7 5 1 0 3 0 . 5 
9 0 9 7 6 . 3 9 0 1 0 3 2 . 7 
1 0 5 9 7 6 . 3 1 0 5 1 0 3 8 . 4 
1 2 0 9 8 2 . 4 1 2 0 1 0 4 4 . 6 
1 2 4 . 1 9 8 2 . 4 1 2 5 . 3 1 0 5 2 . 7 

F I R S T : I P F I R S T C I P 
0 9 8 2 . 4 0 1 0 5 2 . 7 
1 0 1 0 6 3 . 6 1 0 1 1 0 4 . 6 
2 0 1 1 2 0 . 7 2 0 1 1 3 5 . 7 
3 0 1 1 5 0 . 8 3 0 1 1 5 7 . 0 
4 0 1 1 7 7 . 4 4 0 1 1 7 6 . 5 
5 0 1 1 9 3 . 9 5 0 1 1 9 3 . 5 
6 0 . 1 2 1 0 . 4 6 0 1 2 1 1 . 9 
7 0 1 2 2 2 . 9 7 0 1 2 2 4 . 9 
8 0 1 2 3 6 . 2 8 0 1 2 3 8 . 6 
9 0 1 2 4 7 . 6 9 0 1 2 5 3 . 5 
1 0 1 . 5 1 2 6 1 . 2 9 7 . 4 1 2 5 9 . 7 

NO SECO \|D FLOW RECORDED NO S E C bND FLOK REC0RDE 

SECOND1 : I P SECOND C I P A 

0 9 8 5 . 9 0 1 0 6 0 . 8 
8 1 1 1 4 . 9 8 1 1 5 7 . 6 
1 6 1 1 5 5 . 1 1 6 1 1 9 4 . 6 
2 4 1 1 7 3 . 9 2 4 1 2 1 3 . 8 
3 2 1 1 9 0 . 4 3 2 1 2 3 1 . 6 

1 

4 0 1 2 0 6 . 4 4 0 1 2 4 7 . 0 
4 8 1 2 2 1 . 3 4 8 1 2 6 1 . 1 ; ! 

5 6 1 2 3 3 . 0 5 6 1 2 7 3 . 2 

-
6 4 1 2 4 1 . 8 6 4 1 2 8 2 . 4 -
7 2 1 2 5 2 ; . 1 7 3 , 1 2 9 3 . 2 

-
8 0 1 2 6 0 . 4 8 2 . 5 1 3 0 3 . 0 -

• 

{ * 

• \ 
' J 
c 

o% 
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£ 1 

X 3 

e 

D'ill Pipe or Tubing 
Drill Collars 
Reversing Sub 
Water Cushion Valve 
Drill Pipe 
Drill Collars 
Handling Sub & Choke Assembly . 
Dual CIP Valve 
Dual CIP Sampler 
Hydro-Spring Tester 

Multiple CIP Sampler 

Extension Joint 

AP Running Case 

Hydraulic Jar . 

VR Safety Joint 
Pressure Equalizing Crossover . , 

Packer Assembly 

Distributor . 

Packer Assembly 

Flush Joint Anchor 
Pressure Equalizing Tube , . 

Packer ^sembly 

Distributor 

Tacker Assembly 

Anchor Pipe Safety Joint 

Side Wa l l Anchor 

Drill Collars 

Flush Joint Anchor . . . . . . 

Blonked-Off B.T. Running Case 

Total Depth 

IO»M Ml - MtNHD IN U.S.A. 

O. D. 

675^ 
TBI1" -

Q.W 

0.42" 

0.42" 

0.42" 

0.42" 

0.65" 

0.42" 

0.65" 

Blanked-Off B.T. Running Case , , 

r g Drill -.Jllors 
Anchor Pip.- Safety Joint , , . , , , . 0.42" 

" f f y 
6.5" 
0.51" 

0.42?' 

0.42" 

TICKET NO. 2 5 7 0 3 7 

I.D. 
4.2 Y? 

2 1 3 / 1 6 " 

" o n " — 
0.14" 

0.06 

0.25" 

0.14" 

0.09 

0.25" 

0.13" 

JL22! 

0.13' 
"OTF" 

0.2" 

0.2' 

0.2" 

LENGTH 
9874 7T 

DEPTH 

0003 
10240.361 

3 4 3 ' VV 

0.93' CHange over 
4788 

5.31' 10340.72' 

4.15' 10346.03" 

4.99' 

2.31' 

6.16' 10360 

2.0 ' 

6 .2 ' 10369' 

0.66' Change over 
2 13/16" 93.56' Dri l l Collars 

0.65' Change over 

30.00' 

4.051 10500.95' 

EQUIPMENT DATA 3 
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n 
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E a c h H o r i z o n t a l L i n e E q u a l t o 1 0 0 0 p . s . i . 

N O M E N C L A T U R E 

b 

b • • ? • • • • s • . 

D R . - Dn^nr , , P .• 

El ~ Elevation r 
G O — B T Gay } . - Depth F-om Surfar, R. f, •• r ; . . f, 

h — Interval Tested F. .'t 

h i = Net Pay Thickness Feet 

K = Pe rmeab iK f/ m c ) 

K t • Permeabi l i t y (From Net P a y Zone h ) md 

r n = S iope Extrapolated Pressure Plot (Psi :/cycle Gas". ps-/cycle 

O F , = M a x i m u m indicated F low Rate MCF/D 

O F "2 = M in imum Indicated F low Ra le M C F / D 

O F 3 = Theoretical Open F low Potential w i t h / D a m a g e Removed M a x . MCF/D 

O F j = Theoretical Open F low Potent ia l w i t h / D a m a g e Removed M i n MCF/D 

P s = Ext rapo la ted Stat ic Pressure Psig 

P f ~ F ina l F low Pressure . . Psig. 

P „, = Potentiometric 5urface (Fresh W a t e r " ) Feet 

Q = A v e r a g e Adjusted Production Rate Dur ing Test bbls/day 

Q 1 = Theoretical Production w / D a m a g e Removed bbis . 'day 

Q 9 = Measu red G a s Production Rate MCF/D 

R = Corrected Recovery bbls 

r w = Rad ius of W e i l Bore Feet 

t = F low T ime Minutes 

t „ = Total F low Time Minutes 

X ~ Temperature Rank ine ° R 

Z = Compressibi l i ty Factor . . . 

j j =r Viscosity G a s or l i q u i d . . CP 

L o q ~ Common Log 

* Pr^e^f^mefr'c S l ' M e .. *; ~ - * ' . : i r e f e v N - G v c " . 
Fresh W a t e r C o r r e - J e i ?. 



F L U I D S A M P L E D A T A 

Sampler Pressure- P.S.I.G. at Surface 
Recovery: Cu. Ft. Gas 

cc. Oil 
cc. Wa te r 
cc. Mud 
Tot. Liquid cc. 

Gravity AP I 
Gas/Oil Ratio. 

°F . 
.xu. ft./bbl. 

Recovery Water 
Recovery Mud 
Recovery Mud Filtrate 
M u d Pit Sample 
Mud Pit Sample Filtrate 

RESISTIVITY 
@ 

@ 

CHLORIDE 
CONTENT 

° F , . 

° F . . 

° F . . 

"F , . 

° F . . 

_ppm 

_ppm 

_ppm 

-ppm 
_ppm 

M u d Weight . vis . M . 

Date 8-18-81 7?ela? 256898 Number 

$nD.s.T. OPEN HOLE Halliburton . , r , n . , n „ 
Location MOOMBA 

Tester MR. GOETJENS Witness MR. SLATER 

Contractor RICHTER RIG #10 be 

Forme lion Tested. 
Elevation : 

E Q U I P M E N T & H O L E 
I oo I acTne 

DATA 
TWI 

Net Productive Intervol , 
All Depths Measured From R O ^ f f K e T T j T B U S h i ng_ 
Total Depth 

-Ft. 
_Ft. 

10632' 
Main Hole/Casing Size-
Drill Collar Length 

8k" 
-Ft. 

468.62' m 2 13/16" 
10076.14' n — W 7 H W 

: l o t f r w 
Depth Tester Valve- 10555.58' -Ft. 

• c t . 
TYPE AMOUNT 

Cushion WATER 1500 Depth Back 
Ft. Pres. Valve 

Surface 
Choke .5" Bottom 

Choke .75" 

Recovered 140 Feet of Gas cut mud 

Recovered 1260 Feet of Sliqhtlv qas cut muddy water 

Recovered 200 Feet of Slightly tjas cut watery mud 

Recovered Feet of 

Recovered Feet of 

Remarks Charts indicate possible partial plugging of anchor perforations during 

in i t i a l flow period. SEE PRODUCTION TEST DATA SHEET. 

TEMPERATURE 
Gcuge No. 6 1 8 5 

Depth: 10556.58* Ft. 

Gauge No. 6 1 8 4 
DnDth: 10627.94 Vt. 

Gauge No, 

Depth! Ft. 
TIME 

<00:00-24:00 hrs,) 

Est. "F. 
24 Hour Clock 2 4 Kour Clock Hour Clock Tool 

Opened 1 721 Est. "F. Blanked Off NO Blanked Off Y e S Blanked Off 
Tool 
Opened 1 721 

A , 2 6 5 „ 
Actual F. Pressures Pressures Pressures 

Opened ^ 
Bypass 

, „ Field Office Field Office Field Office Reported 

Minutes 

Computed 

Minutes Initial Hydrostatic 5019 5002.8 b 103 5128.1 
Reported 

Minutes 

Computed 

Minutes 

•o Initial 427 449.0 8/1 899.4 — 
Flow n . . 

i? S Final 907 902.0 926 932.9 60 
Closed In 1066.5 1076.3 1088 1143.4 120 

-o-n n Initial — — 
Flow 

Sfc Final 
Closed In 

-•9 C1 Initial 
1.2 Flow fi fe Fin-vl 

Closed In 
Final Hydrostatic 5019 Rnn?.R 5103 5121.8 — — . — _ 

Hydrostat io pressnr =><; av^P qu ;stionable 
fORM IIUI] . PIINTIO IN U.S-A FORMATION TEST DATA 
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Casing perfs— 
Gas gravity 
Spec, gravity-

-Botrom choke-
-Oil gravity 
-Chlorides 

.Surf, temp-
-GOR 

_°F Ticket No.. 
256898 

flOll 

_ppm Res.. 
INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USEB-

Date 
Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

1120 Loaded clocks 

1230 Made up tools 

1350 Tools made up, ran in hole 

1700 Made up h=ad 

1709 Packer set 

1721 

1726 

1731 

Tool opened with a very weak blow 

Moderate to stong blow 

1741 Decreasing 

1751 Weak blow 

1801 Nearly dead 

1810 Dead 

1821 Closed tool 

2021 

2030 

2040 
8"19"81~ 
0430 

Hydrospring closed 

Packer pulled free, pulled out of hole 

Broke out head, pulled out of hole 

Tools out and laid down 



TICKET NO. 256898 0 0 1 

Tool Description O.D. I . D . Length Depth 
DRILL P I P E 

DRILL COLLARS 

IMPACT SUB 

DRILL COLLARS 

X OVER 

DUAL C I P VALVE 

HYDROSPRING TESTER 

AP RUNNING CASE 

HYDRAULIC JAR 

VR SAFETY J O I N T 

PACKER ASSEMBLY 

D I S T R I B U T O R 

PACKER ASSEMBLE 

ANCHOR P I P E SAFETY J O I N T 

X OVER 

DRILL COLLARS 

X OVER 

FLUSH J O I N T ANCHOR 

BLANKED-OFF B . T . RUNNING CASE 

TOTAL DEPTH 

5" 

6.5" 

6 " 

6.5" 

6.25" 

5" 

5" 

5" 

5" 

5" 

7.75" 

5" 

7.75" 

5" 

6.5" 

5" 

5" 

4.276" 

2 13/16" 

3" 

2.4" 

2.4" 

.87" 

.75" 

2.25" 

1.75" 

1 " 

1.75" 

1 . 6 " 

1.75" 

1.5" 

2 13/16" 

2.37" 

2.44" 

10076.14' 

437.32' 

1 ' 

31.30' 

. 9 3 " 

4.87' 

5.021, 

4.12' 

5' 

2 .78' 

6 ' 

2 ' 

6 ' 

4 ' 

. 7 3 ' 

17.91 ' 

.82' 

22 ' ' 

4.06' 

10555.58' 

10556.58' 

10573.48' 

10581.48' 

10627.94* 

10632' 

EQUIPMENT DATA SHEET 



N O M E N C L A T U R E 

b « r • : 

D R. ri'. -:: H . * 
El - ei. 
G D — B T G o u q e Dep.h r ' o - S„ '<«J ' " » I 

h — Interval Te-.ti-d c., , 

h , = Net Pay Thickness 

K = Permeabi l i t y m t j 

K t = Permeabi l i t y (From Net P a y Zone h i md 

m = S lope Extrapolated Pressure Plot P s i / c yc l e Gas? psi cycle 

O F , — M a x i m u m Indicated F low Rate MCF/D 

O F 2 = M i n ' m u m Indicated F low Rote MCF>L» 

O F 3 = Theorttrcal Open F low Potential w i t h / D a m a g e Removed M a x . MCF/D 

O F j = Theoret ical O p e n F low Potent ia l w i t ' i / D a m a g e Removed M in MCF/D 

P s = Extrapolated Static Pressure p s i g 

P F = F ina l F low Pressure p s ; g 

P o t = Potentiometric Surface (Fresh W a t e r ' ) Fee* 

Q = A v e r a g e Adjusted Production Rate During Test bb ls/day 

Q , = Theoretical Production w / D a m a g e Removed bb ls/day 

Q g = Measu red G a s Production Rate MCF/D 

R = Corrected Recovery 

r w = Rad ius of W e l l Bore p e e f 

t = F low Time Minutes 

t . = Total F low Time Minutes 

T ~ Temperature Rank ine 

Z = Compressibi l i ty Factor 

p — Viscosity G a s or L iquid CP 

L o g ~ Common Log 

' P3»er«cmeMc Su"a::e - 9-,% Wre- te.j-':- N" GVe» Fresh Water Correct:: •<- " 



F L U I D S A M P L E D A T A 

Sampler Pressure- -P.S.I.G. at Surface 
Recovery: Cu. Ft. Gas 

cc. Oil 
cc. Water 
cc. Mud 
Tot. Liquid cc. 

Gravity API 
Gas/Oil Ratio. 

"F. 
-cu. ft./bbl. 

RESISTIVITY CHLORIDE 
CONTENT 

Recovery Water 
Recovery Mud 
Recovery Mud Filtrate 
Mud Pit Sample 
Mud Pit Sample Filtrate 

. @ . 

•F.. 
° F . . 
" F . . 
°F._ 
°F. -

_ppm 
_ppm 
_ppm 
_ppm 
_ppm 

Mud Weight Q.4 _4L 

Date 8-21-81 
Ticket 
Number 256900 

Kind 
Of D.S.T. o p e n HOLE Halliburton 

Location M00MBA PR 

Tester MR. GOETTENS Witness MR. SLATER 
Drilling 
Contractor RTCHTER RIG. .#10- PW/ic 

E Q U I P M E N T & H O L E D A T A 
Formation Tested-
Elevation 

Tnnlar.liPff 
-1A2.1 

Net Productive Interval 
All Depths Measured From. 
Total Depth 

-Ft. 
-Ft. 

Main Hole/Casing Size-
Drill Collar Length , 
Drill Pipe LengSh 
Packer Depth(s) 
Depth Tester Valve 

R n t a r y K p l l y R i K h i n g 
1 0 , 7 4 6 1 - : ; Ft. 
8 1 / 2 1 1 
4 3 7 . 3 2 ' J . P . 2 1 3 / 1 6 " 
1 0 , 2 3 9 . 9 I ' . d — 4 . 2 7 6 " 
1 0 , 7 0 5 . 9 4 ' 

- 1 0 , 6 8 8 . 0 4 ' 

1 0 a 7 1 3 . 9 4 i — F t , 
Ft. 

TYPE AMOUNT 
Cushion 1 5 0 0 ' WATER Depth Back 

Ft, Pres. Valve 
Surface 
Choke *5!L 

Bottom 
Choke . 7 5 " 

Recovered 1300 Feet of Gas cut muddy water 

Recovered 100 Feet of Gas cut watery mud 

Recovered 300 Feet of Gas cut mud , 

Recovered Feet of Recovery includes water cushion. 

>3 
n " 

o o o -o m 
TO 

OJ 3=> OO. 
Recovered Feetof Gas to surface in 1 hour. 

Remarks SEE PRODUCTION TEST DATA SHEET. 

**Time given, and time recorded does not agree. 

9 C 3 
.Z 

TEMPERATURE 
Gauge No. 
Depth: 

6185 
in,fi«Q OA' 

Gauge No. 6184 
Depth: 1 0 . 741 . 94t! 

Gauge No, 
Depth: Ft. 

TIME 
(00:00-24:00 hrs.) 

3SL 2£fi_lL. 
24 Hour Clock 24 Hour Clock Hour Clock 

Blanked Off Blanked Off Y E S Blanked Off 
Tool 
Opened nQ; 1 7 

Actual Pressures Pressures Pressures 
Opened 
Bypass 1 3 ; Rfi 

Field 
Inlt'nl Hydrostatic 5347 

2 Flow ' Initial MZ. 
Final - 6 4 2 . 

Offlce Field 
5 3 5 0 . 3 NO READINGS.. 
6 8 4 . 0 
•657,2 

CLOCK F MLURE 

Office Flold Office Reported 

Minutes 

q3** 

Computed 

Minutes 

Closed In 4488 4519,4 JLM. 
Flow 

Stl 

Initial 
Final O) O 

cz Closed In 

•E? Flow Initial 
(E «. Final 3> c: oo Closed In 

Final I- ydrostatic 5291 5280.Q 

FOIM liuit . PKINIED IN U.S.A. FORMATION TEST DATA 
•H > 



0015 

Casing perfs.. 
Gas gravity— 
Spec, gravity-

-Bottom choke-
-Oil gravity 
-Chlorides 

-Surf, temp-
_GOR 

•F Ticket No.. 256900 

-ppm Res.. 
INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED, 

Date 
Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

m- nn ..Loaded clocks. 

mi. nn Made up tools. 

Ran in hole. 

na-in Made up head. 

nq-17 Opened tool. 

na-iR Closed choke. 

nq-?T Verv weak bubble. 
ii 

nq-/n Dead. 

nq-̂ if) Very weak bubble. 

nq- Weak increasing. 

DQ* R? Strong blow - opened choke. 

na> en Strong blow. 

nq,(i7 n 

ii 

i n«nn , I I 

in-n7 

Tn-T7 Gas to surface. 

i n • ̂ n 3 

in-Rn Closed tool. 

Rfi Hvdrosprihq closed and packers releasei 

l Rft Rrnke nut, head and Pill led out of hole. 

i;> in Tools out and laid down. 

• 

FORM I H . R I — R N I N T I D IN U . I , A . PRODUCTION TEST DATA V 

dP 

\i 
J 

r 



SANTOS LIMITED 
Lease Owner/Company Name _ 2 5 M L 

Ticket Number 

o o i f i 

•• I 

B.T. 6185 B.T. 6184 B.T. 

Depth _10,689.04'-24 Hr. Depth in r741 q/t'-PA \\r. Depth 

Remarks: __ 

Time 
(minutes) 

Inj " " PSIG 
Temp. 
Corr. 

Time 
(minutes) 

t • O PSIG 
Temp. 
Corr. 

Time 
(minutes) l«0 1 + 1 1 

PSIG 
Temp. 
Cprr. 

Time 
(minutes) (> 

PSIG 
Temp. 
Corr. 

Time 
(minutes) ii 

PSIG 
Temp. 
Corr. 

Time 
(minutes) II 

PSIG 
Temp. 
Cprr. 

. First, low... NO R F A r iTMRS. . .1 
n 684.0 F A T I I IRF 
15 660.1 
30 660.4 
45 653.2 
60 653.2 
75 653.2 
Tw.fi 657.2 

Ini t ia l CIP... 
0 657.2 
1? 2408.5 
?4 2727.0 
36 3204.3 
48 3558.4 
60 3861.3 
72 4005.9 
84 4121,2 „ 
96 4208.2 
108 4271.3 4 

120 4327.4 
132 4372.8 
144 4418,2 
156 4460.3 
168 4497.9 
180 4519.4 
186.0 4519.4 

" 

, 

stwsso 

0 <+• 

" J 

C) .» 

0 ° - • : 

" ^ r a n ^ T " ' 

o 

o 



TICKET NO. 256900 

Tool Description O.D. I.D. Length Depth 

Drill Pipe 5" 4.276" 10,239.9' 
Drill Collars 6.5" 2 13/16'" 406.02' 
Impact Sub 6" 3" 1' 
Drill Collars 6.5" 2 13/16'" 31.30' 
XO 6.25'" 2.4" .93' 
DUAL CIP valve 5" • .87" 4.87' 
Hydrospring Tester 5" .75" 5.02' 10,688.04' 
AP Running Case 5" 2.25" .4.121 10,689.04' 
Hydraulic Jar 5" 1.75" 5.0' 
VR Safety Joint 5" 1" 2.78' i, 

Packer 7.75" 1.75" 6.0' 10,705.94' 
Distributor 5" 1.6" 2.0' 
Packer 7.75" 1.75" 6.0' 10,713.94' 

j; 
Anchor Pipe Safety Joint 5" 1.5" 4.0' 1 ' 
Flush Joint Anchor 5" •2.37" 23' 1 
Blanked Off BT Running Case 5" 2.44" 4,06' 10,741.94' 

• j . 

TOTAL DEPTH 
. 5 

10,746' 

18 

t\ 

w. • 

EQUIPMENT DATA SHEET 

. o 

M 



E a c h H o r i z o n t a l L i n e E q u a l t o 1 0 0 0 p . s . i . 

| 

N O M E N C L A T U R E 

b . • • • . . . 

t* A pp •' . • • • 2 • . 

D . R . - Dnmaq. P;:l 

E l - El" v. citi o i 

GD - BT Gauge Death. froi Su'fa:.. R. f. f. f.£f 
h — Interval Te-iteci 

h i = Net Pay Thickness 

K = Permeabil ity 

K , = Permeabil ity (From Net Pay Zone h I 

m = Slope Extrapolated Pressure Plot (Ps i/cycle Gas ! 

O F ] = Max imum Indicated Flow Rate 

O F j = Minimum Indicated Flow Rate 

O F 3 = Theoretical Open Flow Potential w i th/Damage Removed Max. 

O F j = Theoretical Open Flow Potential w i th/Damage Removed Min. 

P s — Extrapolated Static Pressure 

P f = Final Flow Pressure 

P „ , = Potentiorr.etrjc Surface sFresh W a t e r " ) 

Q = Average Adjusted Production Rate During Test 

Q , = Theoretical Production w/Damoge Removed 

Q g = Measured Gas Production Rate 

R = Corrected Recovery 

r w = Radius of We l l Bore 

t = Flow Time 

f 0 Total Flow Time 

T ~ Temperature Runkine 

Z = Compressibility Factor 

p — Viscosity Gas or Liquid 

L o g = Common Log 

t-. . • 
F. 
Feet 

md 

md 

psi/cycle 

MCF/D 

MCF/D 

MCF/D 

MCF/D 

Psig. 

Psig. 

Feet 

bbls/day 

bbls/day 

MCF/D 

bbls 

Feet 

Minutes 

. Minutes 

"R 

CP 



F L U I D S A M P L E D A T A 

Sampler Pressure 
Recover/: Cu. Ft. Gas 

cc. Oil 
cc. Water 
cc. Mud 
Tot. Liquid cc. 

Gravity — 

-P.S.I.G. at Surface 

API 
Gas/Oil Ratio. 

°F. 
_cu. ft./bbl. 

Recovery Wate r 
Recovery Mud 
Recovery Mud Filtrate 
Mud Pit Sample 
Mud Pit Sample Filtrate 

RESISTIVITY 
@ 

CHLORIDE 
CONTENT 

"F , . 
° F . . 
° F . . 
"F.. 
"F.. 

-ppm 
_ppm 
_ppm 
-ppm 
-ppm 

Mud Weight _ Vis . -see, 

Date 8-25-81 M e r 014551 
" l i / i r-ps ' E 

ofinD.s.T. OPEN HOLE 
Halliburton 
Location ADELAIDE 

Tester I . GOETJENS witness MR- SLATER 

Contractor RICHTER RIG #10 PWbc 
E Q U I P M E N T & H O L E D A T A 

- — ~ — r p a t c n a w a r r a 
Formation Tested 
Elevation-
Net Productive Interval _ D , > 
V, r, , ii j c Rotary Kelly Bushing 
All Depths Measured From— — 
Total Depth— « 

_Ft. 
-Ft, 

_Ft. 
8k" 
406.01' m 2 13/16" Main Hole/Casing Size-

Drill Collar Length 

Depth Tester Valve I Q B b B . ^ , . . 

10451.46'in 4.276" 

Cushion T ^ t e r W T 
Depth Back 

Ft. Pres. Valve 
Surface 
Choke .5" 

Bottom 
Choke .75" 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

) 

? 

7 p 

t — ~ A 
Z 0 

Sa 
o 
O 
O -o 
73 
CO 
c/> 
z 

Remarks Gas to surface in 32 minutes,. SEE PRODUCTION TEST DATA SHEET. 

Unable to scribe 6000# line on both charts. 

TEMPERATURE 

Est. 

Actuol 2 6 8 'F. 

Initlui Hydrcstotlc 

s i F l o w n ^ r 
Closed In 

Flow 
Initial 
Final 

Closed In 
Initial 

Flow _, , 
jE 5 Final 

Closed In 
Flnol Hydrostatic 

Gauge No. 2147 
n-pth. 10869.29' Ft. 

24 Hour Clock 
Blanked Off NO ~ 

Gauge No. 2"T46 
Dcn.h, 10961 .94 Ft. 

4 8 Hour Ciock 
Blanked Off Y S S 

Gauge No, 
Depth; 

TIME 
(00:00*24100 hrs.) 

Hour Clock 

Pressures Pressures 

Field 
5233 
804 
836 
1167 

•̂ See atta 

W 

Office 
521/.b 
798.4 
IBZHTT 
1 1 5 4 . 0 

Field 
"5TT5~ 
TO" 
W 

1 1 7 7 . B 

cFTecj speci jatl reading sheet. 

5156.3 

Office 
"b2b/.3 
- m r r 

8 5 3 . 6 

1173.1 

TT70~ 5215.0 

Blonked Off 

Pressures 
Field Offlco 

Tool 
Opened 1333 
Opened ] J ] 3 

Bypass 
Reported 

Minutes 

W 

Computed 

Minutes 

0013 

o oo vo 4=-

I 
O to CTl CTl 

CO 

o 
tn 

fOtM 111—H - M INT ID |N I l.A. FORMATION TEST DATA iimii 

s 

p 

1 

A 

/ 
i 

o 

r 
i! -
Ii- > 

a;, 

12 
•Hi 

r 

O O A 

9 ^ 

O 

v * ' 

; 



0 1 * 4 6 5 1 

Casing perfs Bottom choke Surf, temp ° F Ticket No 
Gas gravity Oil gravity GOR 
Spec, gravity Chlorides ; —ppm Res @ ° F 
INDICATE T Y P E AND SIZE OF GAS MEASUR ING DEVICE USED ! 

Dote 8-25-8' 
Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

0655 Loaded clocks 

0750 Made up tools 

0915 Tools made up, ran in hole 

1321 - Made up head 

1330 Packer set 

1333 Tool opened with a very weak bubble 

1336 Died 

1353 Very weak bubble 

1356 Increasing to strong 

1357 .5" 4 Strong blow 

1400 5 

1401 8 

1404 10 

1405 10 Gas to surface 

1408 9 Decreasing 

1409 8 

1411 7 v 

1415 6 

1418 5 

1425 4 

1440 4 

1443 4 Closed tool 

1713 Hydrospring closed, packer pulled free 

1725 Broke out head, pulled out of hole 

2300 Tools out and laid down 
1 
( 

ponM tei-ni—PRINTED IN u.a.A. PRODUCTION TEST DATA 

I - , ' 

\ 

•wSwwMifraifc. i&n miw'ft t«a,»'i<ilF i 
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SANTOS, LIMITED 014651 QOZl 

Lease Owner/Company Name 

2147 B.T. __ 

Depth _ 
FLOW 

B.T, 2146 

Ticket Number 

B.T.. 

10869.29' Depth 10961.94' Depth. 

Remarks: 

V.. ft 

Time 
(minutes) lo 9 " " 

i l 
PSIG 
Temp. 
Con. 

Timo 
(minutes) Log " « 

I I 

PSIG 
Temp, 
Corr. 

Tlmo 
(minutes) Log , 1 * " 

I I 
PSIG 
Temp, 
Corr, 

0 798.4 0 809.3 
10 804.0 10 824.4 
20 818.5 20 845.7 

-30 828.8 30 852.5 -

40 828.8 .40 854.2 
50 828.8 50 852.3 
60 828.8 60 850.9 
70.1 " 828.8 71.0 853.6 

CLOSED IN PRES SURE 
0 828.8 0 853.6 
15 896.9 15 920.6 
30 945.4 30 969.8 
45 982.7 . 45 1.010.4 

-60 1016.2 60 1043.0 -

75 1044.3 75 1072.0 
90 1070,8 90 1094.8 
105 1093.9 105 1116.5 
120 1114.9 120 1136.1 
135 1134.4 135 1155.6 
150.6 1154,0 r 150.0 1173.1 

-

, i 

--

" ' " V 

mm 

•T 

4V 0 
V •• * 

S" 

O • ; 

\ 
il O 



TICKET NO. 014551 0 0 2 

Tool Description O.D. I.D. Length Depth 

DRILL PIPE 5" 4.276" 10451.46' 

DRILL COLLARS 6.5" 2 13/16" 374.71" 

REVERSING SUB 6" 3" 1' 

DRILL COLLARS 6.5" 2 13/16" 31.30' 

X OVER 6.25" 2.4" .93' 

DUAL CIP VALVE 5" .87" 4.87' 

HYDROSPRING TESTER 5" .75" 5.02' 10868.29' 

AP RUNNING CASE 5" 2.25" 4.12' 10869.29" 

HYDRAULIC JAR 5" 1.75" 5' 

VR SAFETY JOINT 5" 1" 2.78' 

PACKER ASSEMBLY 7.75" 1.75" 6' 10886.19' 

DISTRIBUTOR 5" 1.6" 2' 

PACKER ASSEMBLY 7.75" 1.75" 6' 10894.19' 

ANCHOR PIPE SAFETY JOINT 5" 1.5" 4' 

X OVER 6.25" 2.125" .75' 

DRILL COLLARS 6.5" 2 13/16" 31.20' 

X OVER 6.25" 2.25" .80' 

FLUSH JOINT ANCHOR 5" 2.37" 30' 

BLANKED-OFF B.T. RUNNING CASE 5" 2.44" 4.06' 10961.94' 

TOTAL DEPTH 
' "vv 

10966' 

EQUIPMENT DATA SHEET 

T , \ . • " » , " - i 

O J t • o 

s 



g a c h H o r i z o n t a l L i n e E q u a l t o T 0 0 0 p . s . 

NOMENCLATURE 

b A P [ I T . e : • - . • . • 

b A p p - O . -r:< R . : r ! . . _ • " . • • . • , r • • \ . • 1' • , 7 

D . R . - Do-rnq.' Re* o 

E I ~ E I e ^ cj' o n c . . . 

G D — B T G a u g e D« p t h F r o m S u r f a c e R e ' , - r e n t e f . . . . 

h — Interval Tested Feet 

h i = Net Pay Thickness Feet 

K = Permeabil ity m d 

K j = Permeabil ity (From Net Pay Zone h • md 

m = Slope Extrapolated Pressure Plot (Psi :/cycle Gas) psi/cycle 

O F , = Max imum Indicated Flow Rate MCF/D 

O F 2 = Minimum Indicated Flow Rate MCF/D 

O F j = Theoretical Open Flow Potential w i th/Damage Removed Max. . MCF/D 

O F 4 = Theoretical Open Flow Potential w i th/Damage Removed Min. MCF/D 

P s = Extrapolated Static Pressure Psig. 

P f — Final Ffow Pressure . . Psig 

P „ , = Potentiometric Surface IFresh W a t e r * ) Feet 

Q = Ave rage Adjusted Production Rate During Test bbls/day 

Q 1 = Theoretical Production w/Damage Removed . . . . . . . bbls/day 

Q g = Measured Gas Production Rate MCF/D 

R = Corrected Recovery . . . . . . bbls 

r „ = Radius of We l l Bore Feet 

t = Flow Time . . Minutes 

t 0 = Total Flow Time . Minutes 

T ~ Temperature Rankine °R 

2 = Compressibility Factor 

j i = Viscosity Gas or Liquid CP 

L o g = Common Leg 

F'iKh C c " ' ? •<•: ' -e. 

- - - - - * • -



* " J ' v - j h H * m 

F L U I D S A M P L E D A T A 

Sampler Pressure-
Recovery: Cu. Ft. Gas 

cc. Oil 
cc. Water 
cc. Mud 
Tot. Liquid cc. 

Grnvity 

-P.S.I.G. at Surface 
Date 8 - 2 9 - 8 1 

Ticket 
Number 

Gas/Oil Ratio. 
API "F. 

-cu. ft./bbl. 
RESISTIVITY CHLORIDE 

CONTENT 
Recovery Water 
Recovery Mud 
Recovery Mud Filtrate 
Mud Pit Sample 
M d Pit Sample Filtrate 

"F,. 
°F , . 
° F , , 

° F , . 

-ppm 
-ppm 
-ppm 
-ppm 
-ppm 

Mud Weight JL5_ . vis . -sec. 

Kind 
of D.S.T. Q P E N H 0|_. E 

0 1 4 7 3 9 
Halliburton 
Location AUSTRALIA 

Tester RED SKINNER Witness 
Drilling T^I I IH I l y 
Contractor RECTOR DRILL TNG COMPANY RIG #10 hi 

E Q U I P M E N T & H O L E D A T A 

OOZ'i 

Formation Tested. 
Elevation 

"Patchawarra 
142' 

Net Productive Interval -
Atl Depths Measured From Kelly 
Total Depth I I P R Q . n n 1 

Main Hole/Casing Size-
Drill Collar Length 
Drill Pipe Length 
Packer Depth(s). 

-Ft. 
-Ft. 

ft. 5.0 '1 
-Ft. 

...437 7 1 ' i.p.. 
1 0 7 7 0 . 1 7 '| i i 

2 1 3 / 1 6 " 

Depth Tester Valve-
-11235.24'-Tl?43.74' 

-4,276". 

TYPE AMOUNT 
Cushion Water 1480' 

-11217 r 32.' 
-Ft. 
-Ft. 

Depth Back 
Ft. Pres. Valve 

Surface 
Choke . 5 0 " 

Bottom 
Choke . 7 5 " 

Recovered 1 3 6 5 Fefttof water cushion 

Recovered 2 1 0 Feet of mud. 

Recovered Feet of 

Recovered Feet of 

Recovered Feet of 

Remarks SEE PRODUCTION TEST DATA SHEET... 

UNABLE TO SCRIBE 6Q00* I INE ON BT'*2147..-. 

TEMPERATURE 

Est. 268 

Actual 

Initial Hydrostatic 

•jjlj Flow Initial 
Final 

Closed In 
•o-o ., Initial c s Flow 

Final 
Closed In 

1 Flow Initial 
Final 

Closed In 
Flnol Hydrostatic 

Gauge No. 
Depth: 

2147 
11218.32W 
24 Hour Clock 

Blanked Off NO 

Pressures 
Field Offleo 

5 4 8 8 . 8 
6 7 1 . 3 
6 8 2 . 3 
3 5 8 4 . 3 

5457.1. 

Gauge No. 
Depth; 

2 1 4 6 
1 1 2 8 4 . 9 4 A . 
4 8 Hour Clock 

Blanked Off YF.S 

Pressures 
Field 

5 6 1 2 . 2 
8 0 7 . 1 
7 1 0 . 6 
3 5 9 2 . 7 

.5484,11 

Offleo 
5 5 2 5 . 6 
7 9 4 . 2 

m 
. 3 6 1 3 . 4 

-5514.:L 

Gouge No. 
Depth; Ft. 

Hour Clock 
Blanked Off 

Pressures 
Fluid Offleo 

TIME 
(00:00-24:00 hrs,) 

Tool 
Opened 1404 
Opened 
Bypass 

RO«M 111-13 _ NTTNTFD IN U.I.A. 

Reported 

.'̂ Minutes 

75 
.IN-

FORMATION TEST DATA 

634 
Computed 

Minutes 

3=-CV CO -I 33 
S 

s: i—i 

5> 

=tfc 

stb 
CO 

t-> ro 
to H 2 ro o 10. 4a 

a 
rt CT 

O O 
M ro 
00 <X> 
o o 

CO 
s -1 o co 

t-H -f m a 

1 
/ 

\ 
\ / 

ii f 
h P 

f 

jer y. 
<3? 



** Ct 

Cosing perfs— 
Gas gravity— 
Spec, gravity-

-Bottom chake-
-Oil gravity— 
-Chlorides 

-Surf, 'temp-
-GOR 

-°F Ticket No. 0 1 4 7 3 9 

_ppm Res.. 
INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED-

Date 
Time a.m. 

p.m. 

Choke 
Size 

Surface 
Pressure 

psi 

Gas 
Rate 
MCF 

Liquid 
Rate 
BPD 

Remarks 

0730 Loaded clocks. 

0930 Made up tools arid started in hole. 

1345 Made up control head. 

1400 Set packers. 

1404 Hydrosprinq opened with no blow. 

1406 Closed flare line in. 

1408 Very Weak blow. 

1409 ii 

1414 ii 

1419 1! 

1421 Well dead. 

1427 Very weak blow, increasina. 

1429 Moderate blow, increasina. 

1430 Opened flare line with a strona blow. 

1434 • II 

1439 II 

1444 II 

1449 Gas to surface, rate loo small" to 

1459 
measure. H 

1504 ii 

1514 Closed flare line to take gas sample. 

n . . ' • 

1519 
• Closed tool for closed in pressure. 

1634 Pulled packers and closed hydrospr_ing.. 
2230 Tools out ar.d laid down. 
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Tool Description O.D. I.D. Length Depth 

'JILL PIPE 5.00" 4.276" 10770.17' 

DR"' L COLLARS 6.50" .2.8125" 406.01' 

REVERSING SUB 6.50" 3.00" 1.00" 

DRILL COLLARS 6.50" 2.8125" 31.2' 

X OVER 6.50" 2,50" .83' 

DUAL CIP VALVE 5.00" .87" 4.92' 

HYDROSPRING TESTER 5.00" .75" 5.02' 11217.32' 

AP RUNNING CASE 5.00" 2.25" 4.14' 11218.32' 

HYDRAULIC JAR 5.00" 5.00' 

VR SAFETY JOINT 5.00" 1.00" 2.78' 

PACKER ASSEMBLY 7.75" 1.75" 6.00' 11235.24" 

DISTRIBUTOR 5.00" 1.68" 2.00' 

PACKER ASSEMBLY 7,75" ' 1.75" 6.00' 112432.4' 

ANCHOR PIPE SAFETY JOINT 5.00". 1.50" 4.30' 

FLUSH JOINT ANCHOR 5.00" 2.50" 3 M 0 ' ' i'1 

BLANKED-OFF BT RUNNING CASE 5.00" 2.44" 4.06' 11284.94' 

TOTAL DEPTH 11289.00' 
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WIMMA NO. 1 

O r g a n i c P e t r o l o g y of a s u i t e o f s a m p l e s 

f r o m Wimma No. 1 

A r e p o r t p r e p a r e d f o r 

DELHI PETROLEUM PTY. LTD. 

b y 

K e i r a v i l l e K o n s u l t a n t s P t y . L t d . 

K e i r a v i l l e K o n s u l t a n t s P t y . L t d . , 

7 D a l l a s S t . , 

K e i r a v i l l e , N . S . W . , 2 5 0 0 , 

A u s t r a l i a . 

A p r i l 1985 

( 3 k e c e i v e o % 
H Y 

® i B r § 



0028 

C o p i e s , o f t h i s r e p o r t h a v e b e e n s e n t t o M. Z w i g u l i s of D e l h i P e t r o l e u m 

P t y L t d , i n A d e l a i d e , S o u t h A u s t r a l i a . 

Any q u e s t i o n s r e l a t e d t o t h i s s t u d y may b e d i r e c t e d t o D r . A l a n Cook of 

K e i r a v i l l e K o n s u l t a n t s P t y L t d , l o c a t e d i n K e i r a v i l l e , New S o u t h W a l e s . 

A l l d a t a and i n t e r p r e t a t i o n s g i v e n h e r e i n a r e p r o p r i e t a r y t o D e l h i 

P e t r o l e u m P t y L t d , and a r e c o n s i d e r e d a s h i g h l y c o n f i d e n t i a l m a t e r i a l by 

a l l K e i r a v i l l e K o n s u l t a n t s p e r s o n n e l . 

T h e s e a n a l y s e s , o p i n i o n s o r i n t e r p r e t a t i o n s a r e b a s e d on o b s e r v a t i o n s 

a n d m a t e r i a l s s u p p l i e d by t h e c l i e n t t o whom, a n d f o r w h o s e e x c l u s i v e 

a n d c o n f i d e n t i a l u s e , t h i s r e p o r t i s m a d e . The i n t e r p r e t a t i o n s o r 

o p i n i o n s e x p r e s s e d r e p r e s e n t t h e b e s t j u d g e m e n t of K e i r a v i l l e K o n s u l t a n t s 

P t y L t d ( a l l e r r o r s and o m i s s i o n s e x c e p t e d ) ; b u t K e i r a v i l l e K o n s u l t a n t s 

P t y L t d a n d i t s o f f i c e r s and e m p l o y e e s , a s s u m e no r e s p o n s i b i l i t y a n d 

make no w a r r a n t y o r r e p r e s e n t a t i o n s , a s t o t h e p r o d u c t i v i t y , p r o p e r 

o p e r a t i o n s , o r p r o f i t a b l e n e s s of a n y o i l , g a s o r o t h e r m a t e r i a l w e l l o r 

s a n d i n c o n n e c t i o n w i t h w h i c h s u c h r e p o r t i s u s e d o r r e l i e d u p o n . 
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O r g a n i c p e t r o l o g y of a s u i t e of s a m p l e s 

f r o m Wimma No. 1 

I n t r o d u c t i o n 

T h i r t y t h r e e s a m p l e s of d i t c h c u t t i n g s w e r e e x a m i n e d i n p o l i s h e d s e c t i o n ' 

i n n o r m a l l y i n c i d e n t w h i t e l i g h t and i n r e f l e c t e d U V / v i o l e t l i g h t f l u o r e s -

c e n c e - m o d e . The s a m p l e s i n c l u d e e i g h t ' f r o m t h e C r e t a c e o u s , e i g h t f r o m 

t;he J u r a s s i c , f i v e f r o m t h e T r i a s s i c , e l e v e n f r o m t h e P e r m i a n and o n e 

f r o m t h e p r e - P e r m i a n s e q u e n c e . The o i l window i s r e a c h e d i n t h e J u r a s s i c 

s e c t i o n , b u t t h e m a i n o i l g e n e r a t i o n z o n e i s p r e s e n t i n t h e T r i a s s i c 

s e c t i o n . The P e r m i a n s e q u e n c e i s l a t e m a t u r e t o o v e r m a t u r e a n d l i e s 

w i t h i n t h e m a i n g a s g e n e r a t i o n z o n e . The c u t t i n g s s a m p l e s w e r e r e c e i v e d 

w a s h e d a n d d r i e d . The l o c a t i o n of Wimma No. 1 i s shown i n F i g u r e 1 ( p 3 ) . 

S h o r t d e s c r i p t i o n s of t h e o r g a n i c m a t t e r i n e a c h s a m p l e , t o g e t h e r w i t h 

v i t r i n i t e r e f l e c t a n c e d a t a and d e s c r i p t i o n s o f r o c k - t y p e s , a r e g i v e n i n 

A p p e n d i x 1 (PP 2 9 - 3 4 ) . T h i s r e p o r t d r a w s t o g e t h e r t h e o b s e r v a t i o n s made on 

t h e s u i t e o f s a m p l e s a n d d e v e l o p s a n i n t e r p r e t a t i o n of t h e o r g a n i c p e t r o l o g y 

i n t e r m s of h y d r o c a r b o n m a t u r a t i o n , s o u r c e - p o t e n t i a l , a n d t h e t h e r m a l 

h i s t o r y o f t h e s e q u e n c e s a m p l e d a t t h e l o c a t i o n of Wimma No. 1 . 

E x p e r i m e n t a l Me thods 

S a m p l e s w e r e m o u n t e d i n c o l d - s e t t i n g r e s i n and p o l i s h e d " a s r e c e i v e d " , 

s o t h a t w h o l e - r o c k s a m p l e s r a t h e r t h a n c o n c e n t r a t e s of o r g a n i c m a t t e r 

w e r e e x a m i n e d . T h i s m e t h o d i s p r e f e r r e d t o t h e u s e of d e m o r a l i s e d 

c o n c e n t r a t e s b e c a u s e of t h e g r e a t e r e a s e , w i t h w h o l e - r o c k s a m p l e s , o f 

i d e n t i f y i n g f i r s t g e n e r a t i o n v i t r i n i t e a n d of r e c o g n i s i n g c a v i n g s . The 

m a j o r p a r t o f t h e o r g a n i c m a t t e r i n t h e T r i a s s i c s e q u e n c e was i d e n t i f i e d 

a s c a v i n g s f r o m t h e C r e t a c e o u s and J u r a s s i c s e c t i o n s . Minor c a v i n g s 

w e r e a l s o d e t e c t e d i n t h e l o w e r p a r t of t h e P e r m i a n s e c t i o n . 

V i t r i n i t e r e f l e c t a n c e m e a s u r e m e n t s w e r e made w i t h a L e i t z MPV1 p h o t o -

m e t e r u s i n g i m m e r s i o n o i l o f r e f r a c t i v e i n d e x 1 . 5 1 8 a t 546 nm and s p i n e l 

a n d g a r n e t s t a n d a r d s o f 0 . 4 2 % , 0 .917% and 1.726% r e f l e c t a n c e . F l u o r e -

s c e n c e mode o b s e r v a t i o n s w e r e made on a l l s a m p l e s and p r o v i d e s u p p l e m e n -

t a r y e v i d e n c e c o n c e r n i n g o r g a n i c m a t t e r t y p e , a n d e x i n i t e a b u n d a n c e a n d 

m a t u r i t y . F o r f l u o r e s c e n c e - m o d e , a 3mm BG 3 e x c i t a t i o n f i l t e r was u s e d 

w i t h a TK400 d i c h r o i c m i r r o r and a K490 b a r r i e r f i l t e r . The p h o t o g r a p h s 

w e r e t a k e n u s i n g a L e i c a c a m e r a m o u n t e d on a n O r t h o p l a n m i c r o s c o p e . 
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Vi t r i n i t e R e f l e c t a n r p 

T a b l e 1 ( p l i , s u m m a r i z e s t h e d e p t h s t o s t a t e d v i t r i n i t e r e f l e c t a n c e s a n d 

g i v e s t h e p r e s e n t w e l l t e m p e r a t u r e s a t t h e s e r e f l e c t a n c e s . T a b l e 1 a l s o 

i n c l u d e s d a t a f r o m a n u m b e r o f o t h e r w e l l s i n t h e C o o p e r a n d E r o m a n g a ' 

B a s i n s f o r c o m p a r i s o n . R e f l e c t a n c e g r a d i e n t d a t a a r e g i v e n i n T a b l e 2 

(Pi 2 ) . ihe m o d e l t e m p e r a t u r e s . , T . ^ a n d T a r e d e r i v e d f r o m t h e 

r e f l e c t a n c e d a t a a n d a r e g i v e n i n T a b l e 3 ( P , 3 - 1 4 ) . They a r e d i s c u s s e d 

m t h e s e c t i o n on T h e r m a l H i s t o r y , a n d t h e s e d a t a a r e s u m m a r i z e d i n a 

g r a p h i c a l f o r m i n F i g u r e s 3 t o 5 ( p p 1 5 - 1 7 ) . 

The s a m p l e s p r o v i d e g o o d c o n t r o l o v e r t h e v a r i a t i o n o f t h e v i t r i n i t e 

r e f l e c t a n c e a s a f u n c t i o n o f d e p t h o v e r t h e s e c t i o n . F i g u r e 2 ( P 5 ) s h o w s 

t h e mean maximum r e f l e c t a n c e a n d t h e r a n g e o f r e f l e c t a n c e a t t r i b u t e d t o 

e a c h o f t h e h o r i z o n s s a m p l e d . The s o l i d l i n e i s t h e m o s t p r o b a b l e 

a v e r a g e t r e n d . 

The r e f l e c t a n c e p r o f i l e i n F i g u r e 2 s h o w s a v i t r i n i t e r e f l e c t a n c e g r a d i e n t 

i n c r e a s i n g f r o m a b o u t 0 . 0 2 % / k m f r o m t h e t o p o f t h e s e c t i o n s a m p l e d t o a b o u t 

0.>20%/km a t a d e p t h o f a b o u t 2 0 0 0 m ( 6 5 6 2 ' ) . A r a p i d i n c r e a s e i n t h e 

c u r v a t u r e o f t h e p r o f i l e i s s e e n a t a b o u t 2 2 0 0 m (7218- ) , w i t h a t r a n s i t i o n a l 

v i t r i n i t e r e f l e c t a n c e g r a d i e n t o f 0 . 4 4 % / k m . The r e f l e c t a n c e g r a d i e n t 

r i s e s c o n t i n u o u s l y t o a b o u t 2 . 8 6 % / k m i n t h e d e e p e r p a r t o f t h e P e r m i a n 
s e c t i o n . 

The mean maximum v i t r i n i t e r e f l e c t a n c e v a l u e s i n p a r t o f t h e C r e t a c e o u s 

s e c t i o n a r e s l i g h t l y a b o v e t h e g e n e r a l t r e n d a n d t h i s i s a t t r i b u t e d t o 

t h e t y p e v a r i a t i o n s . The v a l u e s b e l o w t r e n d i n t h e Triassic s e c t i o n may 

P a r t l y b e d u e t o t y p e b u t a r e v e r y l i k e l y t o b e i n f l u e n c e d b y t h e p r e s e n c e 

o f c a v i n g s f r o m t h e o v e r l y i n g C r e t a c e o u s F o r m a t i o n s . The p o s s i b l e 

c a u s e s o f t h e r a p i d i n c r e a s e i n t h e c u r v a t u r e o f t h e m a i n p r o f i l e w i t h i n 

t h e T r i a s s i c / P e r m i a n a r e d i s c u s s e d i n t h e s e c t i o n on d e r m a l H i s t o r y . 

The v i t r i n i t e r e f l e c t a n c e d a t a i n d i c a t e t h a t Wimma No. 1 e n t e r e d t h e l i q u i d s 

w i n d o w a t 2 1 0 0 m ( 6 8 9 0 ' ) ( 0 .5% R ^ a x ) a n d t h a t t h e b a s e o f t h e s e c t i o n s a m p l e d 

i s w e l l b e l o w t h e f l o o r o f t h e o i l w i n d o w . The m a i n g a s g e n e r a t i o n 

z o n e i s e n t e r e d a t a b o u t 3 4 4 0 m ( 1 , 2 8 7 - ) (1 .3% R ^ a x ) . The z o n e o f p e a k o i l 

g e n e r a t i o n i s e s t i m a t e d t o l i e b e t w e e n 2 7 0 0 m ( 8 8 5 9 - ) a n d 3 0 2 0 m ( 9 9 0 9 - ) ( d e p t h s 

t o 0 .70% a n d 0 .90% i y n a x r e s p e c t i v e l y , . The r e f l e c t a n c e g r a d i e n t a t t h e 
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0.5% r e f l e c t a n c e l e v e l i s low ( 0 . 2 0 % / k m ) . The r e f l e c t a n c e g r a d i e n t s a r e 

h i g h a t t h e 0 .7%, 0 .9%, 1 .1%, 1.3% and 1.5% l e v e l s ( 0 . 5 0 % / k m , 0 .74%/km, 

1 .17%/km, 1.90%/km and 2.86%/km r e s p e c t i v e l y ) . 

The d a t a i n T a b l e 1 and F i g u r e 5 show t h a t i n Wimma No. 1 t h e o i l window 

i s r e a c h e d a t much g r e a t e r d e p t h s t h a n i n w e l l s f r o m t h e s o u t h e r n C o o p e r 

B a s i n . However , t h e d e p t h s t o r e f l e c t a n c e l e v e l s a r e s i m i l a r t o d a t a -

f r o m w e l l s i n t h e P a t c h a w a r r a _ T r o u g h s u c h a s T i r r a w a r r a N o r t h No. 1 and 

W o o l k i n a No. ' 1 . 

E x i n i t e i s p r e s e n t i n a l l s a m p l e s f r o m t h e C r e t a c e o u s , J u r a s s i c a n d 

T r i a s s i c s e q u e n c e s . The u p p e r p a r t o f t h e P e r m i a n s e c t i o n c o n t a i n s ' 

common e x i n i t e , w h e r e a s i t i s v e r y r a r e o r a b s e n t i n t h e d e e p e r p a r t of 

t h e s e q u e n c e . E x i n i t e i n dom i s a b u n d a n t o n l y i n t h e Upper C r e t a e c o u s 

T r a n s i t i o n Beds and t h e b a s a l J u r a s s i c . E x i n i t e f l u o r e s c e n c e i s i n t e n s e 

i n t h e C r e t a c e o u s and J u r a s s i c and m o d e r a t e t o d u l l i n t h e T r i a s s i c . 

E x i n i t e f l u o r e s c e n c e i s d u l l o r a b s e n t i n t h e P e r m i a n s e c t i o n . The 

f l u o r e s c e n c e c o l o u r s and i n t e n s i t y a r e c o n s i s t e n t w i t h t h e v i t r i n i t e 

r e f l e c t a n c e s f o u n d . 

F l u o r i n i t e i s p r e s e n t i n m o s t o f t h e s a m p l e s f r o m t h e C r e t a c e o u s s e c t i o n 

a n d r a r e i n t h e J u r a s s i c . No e x s u d a t i n i t e was o b s e r v e d . Weak g r e e n 

f l u o r e s c i n g o i l c u t s w e r e f o u n d i n s a m p l e s f r o m t h e T o o l a c h e e and P a t c h a -
w a r r a F o r m a t i o n s . 

O r g a n i c M a t t e r Type 

C a v i n g s and r e c i r c u l a t e d c u t t i n g s g e n e r a l l y a p p e a r t o c o m p r i s e a m i n o r 

p a r t o f t h e s a m p l e s e x c e p t i n t h e T r i a s s i c s e q u e n c e w h e r e a s u b s t a n t i a l 

a m o u n t of c a v i n g s f r o m t h e o v e r l y i n g f o r m a t i o n s was d e t e c t e d . The 

f o l l o w i n g s a m p l e d e s c r i p t i o n s a r e c o n s i d e r e d t o r e l a t e r e l a t i v e l y a c c u r a -

t e l y t o t h e n o m i n a t e d h o r i z o n s . 

Two s a m p l e s w e r e e x a m i n e d f r o m t h e U n d i f f e r e n t i a t e d L a t e C r e t a c e o u s 

s e c t i o n . The o r g a n i c m a t t e r c o m p r i s e s s p a r s e dom a n d r a r e c o a l i n o n e 

s a m p l e f r o m 754 m ( 2 4 6 0 ' ) a n d common dom a n d s p a r s e c o a l i n t h e d e e p e r 

s a m p l e f r o m 1001 m ( 3 2 7 0 1 ) . S p a r s e t o common i n e r t i n i t e i s t h e d o m i n a t i n g 

m a c e r a l i n dom f o l l o w e d by s p a r s e t o common e x i n i t e and r a r e v i t r i n i t e . 

V i t r i t e and i n e r t i n i t e a r e t h e m i c r o l i t h o t y p e s o f t h e c o a l . E x i n i t e 

m a i n l y c o m p r i s e s t h e m a c e r a l s s p o r i n i t e , c u t i n i t e , l i p t o d e t r i n i t e and 

f l u o r i n i t e . R a r e r e s i n i t e i s p r e s e n t i n t h e t o p s a m p l e . 



S p a r s e dom and r a r e v i t r i t e and i n e r t i t e a r e p r e s e n t i n t h e t o p s a m p l e 

f r o m t h e A l l a r u M u d s t o n e . S p a r s e i n e r t i n i t e p r e d o m i n a t e s o v e r e x i n i t e 

a n d v i t r i n i t e i n t h i s s a m p l e , w h e r e a s a b u n d a n t e x i n i t e i s t h e m a j o r 

m a c e r a l i n dom i n t h e d e e p e r s a m p l e f r o m 1468 m. I n e r t i n i t e i s s p a r s e 

i n t h i s s a m p l e and v i t r i n i t e r a r e . S p o r i n i t e , c u t i n i t e , l i p t o d e t r i n i t e 

and f l u o r i n i t e . a r e t h e t y p i c a l e x i n i t e m a c e r a l s . A d d i t i o n a l l y , s p a r s e 

d i n o f l a g e l l a t e s and a c r i t a r c h s w e r e o b s e r v e d i n t h e d e e p e r s a m p l e . 

Two s a m p l e s w e r e e x a m i n e d f r o m t h e W a l l u m b i l l a F o r m a t i o n . One s a m p l e 

f r o m 1742 m ( 5 7 0 0 ' ) c o n t a i n s common dom c o m p r i s i n g s p a r s e e x i n i t e and 

i n e r t i n i t e and v e r y r a r e v i t r i n i t e . A b u n d a n t dom was o b s e r v e d i n t h e 

d e e p e r s a m p l e f r o m 1894 m ( 6 2 1 0 ' ) . H e r e , a b u n d a n t i n e r t i n i t e i s t h e 

d o m i n a n t m a c e r a l , f o l l o w e d by common t o a b u n d a n t e x i n i t e a n d r a r e v i t r i n i t e . 

S p o r i n i t e , c u t i n i t e and l i p t o d e t r i n i t e a r e t h e m a j o r e x i n i t e m a c e r a l s . 

D i n o f l a g e l l a t e s and a c r i t a r c h s , b i t u m e n and r e s i n i t e a r e i n t h e r a r e t o 

s p a r s e c a t e g o r i e s . 

A b u n d a n t dom was f o u n d i n two s a m p l e s f r o m t h e T r a n s i t i o n B e d s . A b u n d a n t 

e x i n i t e and i n e r t i n i t e a r e t h e d o m i n a t i n g m a c e r a l s and v i t r i n i t e i s i n 

t h e r a r e c a t e g o r y . E x i n i t e ( P l a t e s 1 and 2) m a i n l y c o m p r i s e s s p o r i n i t e , 

c u t i n i t e and l i p t o d e t r i n i t e . A b u n d a n t d i n o f l a g e l l a t e s w e r e o b s e r v e d i n 

o n e s a m p l e f r o m 1940 m ( 6 3 6 0 1 ) and s p a r s e B o t r y o c o c c u s - d e r i v e d a l g i n i t e 

i s p r e s e n t i n t h e d e e p e r s a m p l e f r o m 2004 m ( 6 5 7 0 ' ) . R a r e r e s i n i t e and 

f l u o r i n i t e w e r e f o u n d i n b o t h s a m p l e s . The u p p e r m o s t s a m p l e c o n t a i n s 

r a r e v i t r i t e . 

The a b u n d a n c e of d i s p e r s e d o r g a n i c m a t t e r i n t h e f o u r s a m p l e s f r o m t h e 

Namur Member i s c l e a r l y r e l a t e d t o t h e l i t h o l o g y . The s a m p l e f r o m 

2208 m ( 7 2 4 0 ' ) i s c h a r a c t e r i z e d by a c l a y s t o n e and s i l t s t o n e l i t h o l o g y 

a n d c o n t a i n s common dom w i t h a l l m a c e r a l s i n t h e s p a r s e c a t e g o r y . Dom 

i s r a r e t o s p a r s e and r e s t r i c t e d t o t h e m i n o r s i l t s t o n e and c l a y s t o n e 

l i t h o l o g i e s i n s a m p l e s c h a r a c t e r i z e d by s a n d s t o n e l i t h o l o g i e s . I n a l l 

s a m p l e s e x i n i t e i s d o m i n a t e d by s p o r i n i t e , c u t i n i t e and l i p t o d e t r i n i t e . 

D i n o f l a g e l l a t e s and a c r i t a r c h s w e r e o b s e r v e d i n t h e s a m p l e s f r o m 2135 m 

( 7 0 0 0 ' ) and 2312 m ( 7 5 8 0 ' ) and r a r e r e s i n i t e and f l u o r i n i t e a r e p r e s e n t 

i n t h e d e e p e s t s a m p l e f r o m 2312 m ( 7 5 8 0 1 ) . R a r e t o s p a r s e c o a l was 

o b s e r v e d i n t h e two d e e p e s t s a m p l e s w i t h v i t r i t e , i n e r t i t e and v i t r i n -

e r t i t e b e i n g t h e m a i n m i c r o l i t h o t y p e s . 
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The s a m p l e f r o m t h e B i r k h e a d F o r m a t i o n c o n t a i n s r a r e d i s p e r s e d o r g a n i c 

m a t t e r w i t h e x i n i t e a s t h e d o m i n a n t m a c e r a l . E x i n i t e c o m p r i s e s s p o r i n i t e , 

c u t i n i t e , l i p t o d e t r i n i t e and d i n o f l a g e l l a t e s and a c r i t a r c h s . C o a l 

( v i t r i t e and c l a r i t e ) i s s p a r s e i n t h i s s a m p l e . 

The b a r r e n s a n d s t o n e l i t h o l o g i e s of t h e H u t t o n S a n d s t o n e c o n t a i n r a r e 

dom w i t h v i t r i n i t e a s t h e " d o m i n a t i n g m a c e r a l . S p o r i n i t e , c u t i n i t e and 

l i p t o d e t r i n i t e a r e t h e t y p i c a l e x i n i t e m a c e r a l s i n t h e two s a m p l e s 

e x a m i n e d . A b u n d a n t c o a l was o b s e r v e d i n t h e d e e p e r s a m p l e - 2565 m 

( 8 4 1 0 ' ) - c o m p r i s i n g v i t r i t e and d u r o c l a r i t e . 

A b u n d a n t dom and a b u n d a n t c o a l w e r e o b s e r v e d i n t h e s a m p l e f r o m t h e 

b a s a l J u r a s s i c . The dom c o m p r i s e s a b u n d a n t e x i n i t e , common v i t r i n i t e 

a n d s p a r s e i n e r t i n i t e . S p o r i n i t e , c u t i n i t e ( P l a t e s 3 a n d 4) a n d l i p t o -

d e t r i n i t e a r e t h e d o m i n a n t e x i n i t e m a c e r a l s . R e s i n i t e / f l u o r i n i t e and 

t e l a l g i n i t e a r e i n t h e s p a r s e t o r a r e c a t e g o r i e s . V i t r i t e i s t h e m a j o r 

m i c r o l i t h o t y p e i n t h e c o a l ( a b u n d a n t ) , b u t s m a l l e r q u a n t i t i e s of c l a r i t e , 

c l a o r d u r i t e , d u r i t e and i n e r t i t e a r e a l s o p r e s e n t . 

The r a r e dom and v i t r i t e f o u n d i n two s a m p l e s f r o m t h e Upper T r i a s s i c 

a r e c o n s i d e r e d t o be c a v i n g s f r o m t h e J u r a s s i c s e q u e n c e . The r a r e e x i n i t e 

i n t h e s e s a m p l e s c o m p r i s e s c u t i n i t e , s p o r i n i t e and l i p t o d e t r i n i t e a s 

t y p i c a l m a c e r a l s . M i n o r o c c u r r e n c e s o f r e s i n i t e , t e l a l g i n i t e and d i n o -

f l a g e l l a t e s / a c r i t a r c h s w e r e a l s o o b s e r v e d . 

T h r e e s a m p l e s w e r e e x a m i n e d f r o m t h e N a p p a m e r r i F o r m a t i o n . I n t h e t o p 

s a m p l e - 2937 m ( 9 6 3 0 1 ) - t h e r a r e dom r e p r e s e n t s a c a v i n g s p o p u l a t i o n 

f r o m t h e C r e t a c e o u s s e q u e n c e . The r a r e t o s p a r s e dom i n t h e two d e e p e r 

s a m p l e s may r e p r e s e n t a c a v i n g s p o p u l a t i o n f r o m t h e J u r a s s i c s e q u e n c e , 

b u t c o u l d p o s s i b l y o r i g i n a t e f r o m t h e N a p p a m e r r i F o r m a t i o n . I n e r t i n i t e 

a n d v i t r i n i t e a r e t h e d o m i n a n t m a c e r a l s i n t h e d i s p e r s e d o r g a n i c m a t t e r . 

R a r e s p o r i n i t e , c u t i n i t e and l i p t o d e t r i n i t e a r e t h e o n l y e x i n i t e m a c e r a l s 

p r e s e n t i n t h i s u n i t . 

The o r g a n i c m a t t e r i n t h e T o o l a c h e e F o r m a t i o n i s d o m i n a t e d by a b u n d a n t 

c o a l . C l a r o d u r i t e , v i t r i n e r t i t e ( P l a t e s 5 a n d 6 ) , d u r o c l a r i t e , i n e r t i t e 

a n d v i t r i t e a r e t h e t y p i c a l m i c r o l i t h o t y p e s of t h e c o a l . A m o d e r a t e t o 

s t r o n g o i l c u t f r o m v i t r i t e and some i n t e r m e d i a t e m i c r o l i t h o t y p e s was 



o b s e r v e d . Dom i s r a r e i n t h e s a m p l e s f r o m 3171 m ( 1 0 4 0 0 1 ) a n d ' 3 2 7 5 m 

( 1 0 7 4 0 ' ) a n d i s s p a r s e t o common i n t h e t h i r d - 3208 m ( 1 0 5 2 0 ' ) . I n e r t i n i t e . 

i s t h e d o m i n a n t m a c e r a l i n dom, f o l l o w e d by v i t r i n i t e and e x i n i t e . 

E x i n i t e i s r a r e i n dom a n d t h e o c c u r r e n c e of s p a r s e t o common, d u l l 

o r a n g e f l u o r e s c i n g s p o r i n i t e , c u t i n i t e q a n d l i p t o d e t r i n i t e i s m a i n l y 

r e s t r i c t e d t o c o a l . Y e l l o w i s h f l u o r e s c i n g l i p t o d e t r i n i t e i n t h e d e e p e s t 

s a m p l e i s a t t r i b u t e d t o c a v i n g s . 

S i x s a m p l e s w e r e e x a m i n e d f r o m t h e P a t c h a w a r r a F o r m a t i o n . M a j o r c o a l 

a n d a b u n d a n t d i s p e r s e d o r g a n i c m a t t e r was f o u n d i n a l l s a m p l e s . A b u n d a n t 

i n e r t i n i t e i s t h e d o m i n a n t m a c e r a l i n dom. V i t r i n i t e i s common o v e r a l l 

a n d e x i n i t e i s r a r e t o v e r y r a r e . No e x i n i t e f l u o r e s c e n c e was n o t e d i n 

t h i s s e q u e n c e . The c o a l i s d o m i n a t e d by i n e r t i t e - r i c h v i t r i n e r t i t e , b u t 

g e n e r a l l y v i t r i n i t e i s t h e m a j o r m a c e r a l i n c o a l . V i t r i n e r t i t e , v i t r i t e 

a n d i n e r t i t e , i n t h i s o r d e r , a r e t h e t y p i c a l m i c r o l i t h o t y p e s of c o a l . 

Howeve r , t h e s h a l y c o a l l i t h o l o g i e s a r e d o m i n a t e d by i n e r t i t e w i t h v e r y 

m i n o r q u a n t i t i e s o f d u r o c l a r i t e . A v e r y weak o i l c u t f r o m v i t r i n i t e was 

o b s e r v e d i n t h e two u p p e r m o s t s a m p l e s . 

O r g a n i c m a t t e r i n o n e s a m p l e f r o m t h e T i r r a w a r r a S a n d s t o n e i s c h a r a c t e -

r i z e d by a b u n d a n t c o a l and dom. The dom c o m p r i s e s a b u n d a n t i n e r t i n i t e 

a n d s p a r s e t o common v i t r i n i t e . No e x i n i t e was o b s e r v e d i n t h i s s a m p l e . 

The c o a l i s a l s o d o m i n a t e d by i n e r t i n i t e w i t h i n e r t i n i t e - r i c h v i t r i n e r -

t i t e , i n e r t i t e and v i t r i t e a s t h e t y p i c a l m i c r o l i t h o t y p e s . The r e f l e c t a n c e s 

m e a s u r e d s u g g e s t t h a t m o s t , o r a l l , o f t h e o r g a n i c m a t t e r i n t h i s s a m p l e 

r e p r e s e n t s c a v i n g s f r o m t h e P a t c h a w a r r a . 

One s a m p l e f r o m t h e M e r r i m e l i a F o r m a t i o n c o n t a i n s m a j o r c o a l and a b u n d a n t 

dom.. As i n t h e T i r r a w a r r a S a n d s t o n e v i t r i n e r t i t e , i n e r t i t e and v i t r i t e 

a r e t h e t y p i c a l m i c r o l i t h o t y p e s o f t h e c o a l , b u t some c l a r o d u r i t e was 

a l s o o b s e r v e d . A b u n d a n t i n e r t i n i t e and v i t r i n i t e a r e d o m i n a n t i n 

d i s p e r s e d o r g a n i c m a t t e r w i t h e x i n i t e i n t h e r a r e c a t e g o r y . E x i n i t e i n 

dom a n d c o a l c o m p r i s e s d u l l o r a n g e t o f a i n t brown f l u o r e s c i n g s p o r i n i t e 

a n d c u t i n i t e and y e l l o w t o f a i n t brown f l u o r e s c i n g b i t u m i n i t e . However , 

t h e r e f l e c t a n c e s f o u n d . s u g g e s t t h a t t h e o r g a n i c m a t t e r i n t h i s s a m p l e 

s h o u l d be a t t r i b u t e d t o c a v i n g s w h i c h a r e p r o b a b l y f r o m t h e P a t c h a w a r r a 

F o r m a t i o n . 
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A b u n d a n t dom and m a j o r c o a l w e r e o b s e r v e d i n t h e s a m p l e f r o m t h e 

P r e - P e r m i a n s e q u e n c e . B o t h c o a l and dom a r e i n e r t i n i t e - r i c h . V i t r i n e r -

t i t e and i n e r t i t e a r e t h e r e l a t e d m i c r o l i t h o t y p e s of t h e c o a l . Mos t of 

t h e c o a l i s l i k e l y t o be c a v i n g s f r o m t h e t o p of t h e P a t c h a w a r r a F o r m a t i o n 

a n d i s p r o b a b l y t h e same p o p u l a t i o n a s - t h a t f o u n d i n t h e s a m l e s f r o m t h e 

T i r r a w a r r a S a n d s t o n e and t h e M e r r i m e l i a F o r m a t i o n . The dom c o m p r i s e s 

a b u n d a n t i n e r t i n i t e , s p a r s e v i t r i n i t e and r a r e e x i n i t e and a l s o r e p r e s e n t s 

c a v i n g s . No e x i n i t e f l u o r e s c e n c e was o b s e r v e d . 

T h e r m a l H i s t o r y 

O b s e r v e d and c a l c u l a t e d d a t a r e l a t i n g t o t h e t h e r m a l h i s t o r y o f Wimma 

No. 1 a r e g i v e n i n F i g u r e s 2 , 3 , 4 a n d 5 ( p p 5 , 1 5 - 1 7 ) a n d T a b l e s 1 , 2 

and 3 ( p 1 1 - 1 4 ) t o g e t h e r w i t h d a t a f r o m some o t h e r w e l l s i n t h e s o u t h e r n 

C o o p e r B a s i n . The M e s o z o i c r e f l e c t a n c e g r a d i e n t i s v e r y low t o h i g h i n 

Wimma No. 1 . The l o w e r l i m i t of t h e M e s o z o i c r e f l e c t a n c e g r a d i e n t i n 

Wimma No. 1 i s c o m p a r a b l e w i t h t h a t f o r s u c h s e c t i o n s a s N a p p a c o o n g e e 

No. 2 and Y a p e n i No. 1 and i s s i g n i f i c a n t l y l o w e r t h a n t h e l o w e r l i m i t s 

o f t h e M e s o z o i c g r a d i e n t f o r w e l l s s u c h a s Moomba S o u t h No. 1 and T o o l a c h e e 

No. 9 . The P e r m i a n r e f l e c t a n c e g r a d i e n t of Wimma No. 1 i s v e r y h i g h 

( T a b l e s 1 and 3) a n d i s c o m p a r a b l e w i t h t h a t i n Moomba XXVII. 

The r e f l e c t a n c e p r o f i l e f o r Wimma No. 1 i s s u g g e s t i v e of s e d i m e n t a t i o n 

u n d e r a h i g h g e o t h e r m a l g r a d i e n t i n t h e P e r m i a n . The s h a r p c u r v a t u r e i n 

t h e r e f l e c t a n c e p r o f i l e i n t h e T r i a s s i c a n d Lower J u r a s s i c s e c t i o n s i s 

i n d i c a t i v e o f ' t h e r a p i d d e c l i n e d u r i n g t h e e a r l y M e s o z o i c of t h e m a g n i t u d e 

o f a P e r m i a n t h e r m a l e v e n t . T h i s r a p i d d e c l i n e i s r e f l e c t e d i n t h e v e r y 

low r e f l e c t a n c e g r a d i e n t s i n t h e C r e t a c e o u s s e c t i o n i n d i c a t i n g t h a t t h e 

i n f l u e n c e of t h e P e r m i a n t h e r m a l r e g i m e c e a s e d d u r i n g t h e L a t e J u r a s s i c . 

The d e p t h - p r e s e n t d a y t e m p e r a t u r e r e l a t i o n s h i p s a t d i f f e r e n t r e f l e c t a n c e 

l e v e l s a r e g i v e n i n T a b l e 1 and F i g u r e 4 . T e m p e r a t u r e s f o r Wimma No. 1 

a r e m o d e r a t e a t a n y g i v e n r e f l e c t a n c e l e v e l f o r t h e w e l l s i n T a b l e 1 a n d 

F i g u r e 4 . High t e m p e r a t u r e s ( s u c h a s 140°C) a r e . r e a c h e d a t much g r e a t e r 

d e p t h s i n Wimma No. 1 t h a n i n w e l l s f r o m t h e s o u t h e r n C o o p e r B a s i n s u c h 

a s Corkwood No. 1 and B ig Lake No. 1 . The p r e s e n t - d a y g e o t h e r m a l 

g r a d i e n t a t Wimma No. 1 i s i n t h e l o w e r p a r t of t h e r a n g e f o r w e l l s f r o m 
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T a b l e 1 

P r e s e n t - d a y t e m p e r a t u r e s a t v a r i o u s r e f l e c t a n c e l e v e l s 

W e l l Name 0.5% R 0.7% R 0.9% R 1.1% R 
v v v v 

D e p t h Temp. D e p t h Temp. D e p t h Temp. D e p t h Temp. 
m m m 

Wimma-1 

Moomba S o u t h - 1 

Moomba XXVII 

Y a p e n i - 1 

Corkwood-1 

N a p a c o o n g e e - 2 

M u r t e r e e - 1 

T o o l a c h e e - 9 

P e l k e t a - 1 

B i g L a k e - 1 

D u l l i n g a r i - 1 1 

D e l l a - 1 

2100 90 2700 110 

1300 73 1950 100 

.1200 65 1700 85 

1750 89 1950 97 

( 1 7 5 0 89 

1400 98 1750 116 

1200 80 1550 98 

1650 93 1900 104 

1300 83 1700 102 

1550 88 1750 97 

1650 112 1800 120 

840 64 1450 97 

850 54 1650 86 

3020 121 

2300 115 

2000 95 

2150 106 

- ) 2150 106 

1900 128 

1750 

2050 

1900 

1950 

1950 

108 

115 

112 

106 

128 

3260 129 

2150 105 

2050 

1900 

135 

115 

2100 121 

2050 134 

1850 94 2000 100 

1 M o s t p r o b a b l e r e f l e c t a n c e p r o f i l e 

A l t e r n a t i v e r e f l e c t a n c e p r o f i l e 

t O c c u r s a t b r e a k i n p r o f i l e 



T a b l e 2 

R e f l e c t a n c e g r a d i e n t d a t a 

W e l l Name 

Wimma-1 

Moomba S o u t h - 1 

Moomba XXVII 

Y a p e n i - 1 

Corkwood-1 

N a p p a c o o n g e e - 2 

M u r t e r e e - 1 

T o o l a c h e e - 9 

P e l k e t a - 1 

B ig L a k e - 1 

D u l l i n g a r i - 1 1 

D e l l a - 1 

Temp.Grad . 
°C/km " 

36 

41 

38 

40 

57 

51 

45 

48 

45 

55 

55 

40 

M e s o z o i c 
R e f l . G r a d . 

%R y k m 

0 . 0 2 - 0 . 8 3 

0 . 2 3 - 0 . 9 6 

0 . 1 5 - 0 . 7 2 

0 . 0 9 - 0 . 9 2 1 

( 0 . 0 9 - 0 . 4 3 ) ' 

0 . 2 5 - 1 . 0 6 

0 . 0 8 - 0 . 0 3 

0 . 1 3 - 0 . 6 6 

0 . 2 3 - 0 . 7 8 

7 - 0 . 7 9 

1 . 2 0 - 1 . 6 5 

0 . 2 4 - 0 . 5 0 

0.10-1.21 

P e r m i a n 
R e f l . G r a d 

%R y k m 

1 . 0 4 - 2 . 8 6 

3 . 0 3 3 

1 . 2 0 - 3 . 8 3 

1 . 1 4 

( 0 . 4 1 - 0 . 6 5 ) 

1 . 1 8 - 1 . 7 3 

0.60 

0 . 9 0 - 1 . 2 1 

1.00 

0 . 9 3 

2 . 3 0 

1 . 4 2 

1 Most p r o b a b l e r e f l e c t a n c e p r o f i l e 

A l t e r n a t i v e r e f l e c t a n c e p r o f i l e 

I n s u f f i c i e n t d a t a t o d e t e r m i n e a c c u r a t e l y t h e s h a p e 

of t h e p r o f i l e w i t h i n t h e P e r m i a n s e c t i o n 
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T a b l e 3 004 

P r e s e n t w e l l t e m p e r a t u r e s c o m p a r e d w i t h i s o t h e r m a l 

D e p t h V i t r i n i t e V i t r i n i t e P r e s e n t W e l l C a l c u l a t e d T e m p e r a t u r e 
m - R e f l e c t a n c e 

% R^max 
R e f l e c t a n c e 

g r a d i e n t 
Rvmax%/km 

T e m p e r a t u r e 
°C 

I s o t h e r m a l 
°C 

G r a d t h e r m a l 
°C 

WIMMA-1 

2100 0 . 5 0 0 . 2 0 90 - _ 

2700 0 . 7 0 0 . 5 0 110 44 64 

3020 0 . 9 0 0 . 7 4 121 62 92 

3 2 6 0 1 . 1 0 1 . 1 7 129 70 105 

3 4 4 0 1 . 3 0 1 . 9 0 134 76 114 

3 5 3 0 1 . 5 0 2 . 8 6 137 83 1 25 

3590 1 . 7 0 2 . 8 6 140 90 136 

MOOMBA SOUTH-1 

1 300 0 . 5 0 0 . 2 6 73 — 

1950 0 . 7 0 0 . 3 8 100 55 88 

2300 0 . 9 0 0 . 9 6 115 66 106 

MOOMBA XXVII 

1200 0 . 5 0 0 . 3 4 65 -

1 700 0 . 7 0 0 . 4 9 85 60 96 

2 0 0 0 0 . 9 0 0 . 6 8 95 70 112 

2150 1 . 1 0 0 . 9 5 105 70 112 

YAPENI-1 

1750 1 0 . 5 0 0 . 7 1 89 - _ 

( 1 7 5 0 ) 2 ( 0 . 3 2 ) (89) ' - ) 

1 9 5 0 1 0 . 7 0 0 . 9 7 97 42 67 

( - > 2 t ( - ) ( - ) ( - ) ( - ) 

2 1 5 0 1 0 . 9 0 1 . 1 1 106" " 58 93 

( 2 1 5 0 ) 2 ( 0 . 6 0 ) ' 1 0 6 ) ' 5 8 ) ' 9 3 ) 

CORKWOOD--1 

1400 0 . 5 0 0 . 5 1 98 -

1750 0 . 7 0 0 . 8 0 116 50 80 

1900 0 . 9 0 1 . 2 2 128 62 
t 

99 

2050 1 . 1 0 1 . 6 6 135 65 104 



T a b l e 3 c o n t i n u e d 

14 004 

Dept^i V i t r i n i t e V i t r i n i t e P r e s e n t W e l l C a l c u l a t e d T e m p e r a t u r e 
m R e f l e c t a n c e 

% R max 
V 

r e f l e c t a n c e 
g r a d i e n t 

R^maxt /km 

T e m p e r a t u r e 
°C 

I s o t h e r m a l 
°C 

. G r a d t h e r m a l 
°C 

NAPPACOONGEE-2 - • 

1 200 0 . 5 0 0 . 4 1 80 - -

1550 0 . 7 0 0 . 7 0 98 55 88 

1750 0 . 9 0 1 . 1 6 108 70 112 

1900 1 . 1 0 1 . 4 6 115 70 112 

MURTEREE- 1 

1650 0 . 5 0 0 . 6 5 93 - -

1900 0 . 7 0 1 . 0 4 104 40 64 

2050 0 . 9 0 1 . 2 5 115 60 96 

TOOLACHEE ; -9 

1 300 0 . 5 0 0 . 3 6 83 - -

1700 0 . 7 0 0 . 7 2 102 54 86 

1900 0 . 9 0 0 . 9 4 112 60 96 

2100 1 . 1 0 0 . 9 4 121 65 104 

PELKETA-1 • 

1550 0 . 5 0 0 . 9 0 88 - -

1750 0 . 7 0 0 . 9 8 97 52 83 

1950 0 . 9 0 0 . 9 8 106 60 96 

BIG LAKE- 1 

1650" 0 . 5 0 1 . 1 9 112 - -

1800 0 . 7 0 1 . 5 4 120 62 99 

1950 0 . 9 0 1 . 5 4 128 74 118 

2050 1 . 1 0 1 . 6 3 136 78 125 

DELLA-1 

8 5 0 0 . 5 0 0 . 1 8 54 - -

1650 0 . 7 0 0 . 5 0 86 56 90 

1850 0 . 9 0 1 . 2 7 __ 94 65 104 

2000 1 . 1 0 1 . 4 2 100 70 112 

Mos t p r o b a b l e r e f l e c t a n c e p r o f i l e 

A l t e r n a t i v e p r o f i l e t O c c u r s a t b r e a k i n p r o f i l e 
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WIMMA NO. 1 

FIGURE 3 
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WIMMA NO. 1 

FIGURE 4 
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0 0 4 5 

WIMMA NO. 1 

Figure 5 
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t h e C o o p e r B a s i n b u t i s s t i l l a b o v e t h e w o r l d s e d i m e n t a r y b a s i n a v e r a g e 

( T a b l e 2 ) . 

The p l o t o f T v s T , ( F i g u r e 3 and T a b l e 3) shows Wimma No. 1 p r e s g r a d 
l y i n g i n t h e u p p e r l e f t h a n d s i d e of t h e , f i e l d and t h e t i e l i n e t e n d s t o 

c o n v e r g e s t r o n g l y t o w a r d s t h e T = T l i n e a t g r e a t e r d e p t h s . 
p r e s g r a d 

T h i s i n d i c a t e s t h a t t h e p r e s e n t — d a y t e m p e r a t u r e s a r e n e a r e r e q u i l i b r i u m 

w i t h t h e l o w e r p a r t of t h e s e q u e n c e a s c o m p a r e d w i t h t h e u p p e r p a r t . 

The r e l a t i o n s h i p T >> T , i n t h e u p p e r p a r t of t h e s e c t i o n c o n f i r m s 
p r e s g r a d 

t h e r a p i d d e c r e a s e i n t h e i n f l u e n c e of t h e P e r m i a n t h e r m a l e v e n t , b u t 

a l s o s u g g e s t s a s e c o n d t h e r m a l e v e n t i n t h e L a t e T e r t i a r y t o R e c e n t . 

The m a t u r a t i o n d a t a a r e i n d i c a t i v e of a h i g h h e a t f l o w d u r i n g t h e P e r m i a n . 

The r e f l e c t a n c e g r a d i e n t s i n t h e P e r m i a n s u g g e s t t h a t e a r l y c o a l i f i c a t i o n 

was r a p i d a n d was s i g n i f i c a n t by t h e end of t h e T r i a s s i c p e r i o d . The 

l o w e r p a r t o f t h e P e r m i a n may h a v e a l r e a d y b e e n i n t h e p e a k z o n e of o i l 

g e n e r a t i o n d u r i n g t h e L a t e J u r a s s i c . D u r i n g t h e C r e t a c e o u s , t h e s e l o w e r 

P e r m i a n u n i t s p r o b a b l y moved i n t o t h e z o n e of g a s g e n e r a t i o n . O i l 

g e n e r a t i o n i n t h e l o w e r M e s o z o i c s e c t i o n s h o u l d h a v e commenced in.' t h e 

L a t e C r e t a c e o u s t o T e r t i a r y t i m e s . At p r e s e n t m o s t of t h e J u r a s s i c 

s e c t i o n , t h e e n t i r e T r i a s s i c s e c t i o n and t h e u p p e r p a r t of t h e P e r m i a n 

s e c t i o n a r e w i t h i n t h e z o n e of o i l g e n e r a t i o n . The C r e t a c e o u s s e c t i o n 

i s i m m a t u r e t o m a r g i n a l l y m a t u r e and t h e l o w e r p a r t of t h e P e r m i a n i s 

o v e r m a t u r e f o r o i l b u t i s w i t h i n t h e c a t a g e n i c g a s w i n d o w . 

S o u r c e P o t e n t i a l and H y d r o c a r b o n G e n e r a t i o n 

S o u r c e p o t e n t i a l and t h e p r o b a b l e h y d r o c a r b o n g e n e r a t i o n c h a r a c t e r i s t i c s 

o f t h e m a j o r u n i t s a r e s u m m a r i z e d i n T a b l e 4 ( p 1 9 ) . E x c e p t f o r t h e 

W i n t o n and Mackunda F o r m a t i o n s , t h e C r e t a c e o u s s e c t i o n i s s u f f i c e n t l y 

t h e r m a l l y m a t u r e t o g e n e r a t e l i q u i d h y d r o c a r b o n s . The dom i n t h e m a r g i -

n a l l y m a t u r e t o m a t u r e C r e t a c e o u s s e c t i o n i s g e n e r a l l y e x i n i t e r i c h a n d 

shows a f a i r t o good s o u r c e p o t e n t i a l p r o b a b l y r e s u l t i n g i n t h e g e n e r a t i o n 

o f m i n o r l i q u i d h y d r o c a r b o n s f r o m t h e e a r l y p h a s e of g e n e r a t i o n . G e n e r a l l y , 

t h e m a t u r e J u r a s s i c s e c t i o n d o e s n o t c o n t a i n s u f f i c i e n t o r g a n i c m a t t e r 

f o r g e n e r a t i n g s i g n i f i c a n t a m o u n t s of l i q u i d h y d r o c a r b o n s . Howeve r , 

c o a l i s a b u n d a n t i n t h e H u t t o n S a n d s t o n e and b a s a l J u r a s s i c and e x i n i t e 
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T a b l e 4 Summary of s o u r c e p o t e n t i a l a n d h y d r o c a r b o n g e n e r a t i o n 

SOURCE POTENTIAL PROBABLE RESULTANT 
UNIT/ 
FORMATION TYPICAL 

WIMMA-1 
MATURATION 

LEVEL 
HYDROCARBON GENERATION/ 

MIGRATION 

WINTON/ 
MACKUNDA 

FAIR TO 
GOOD 

POOR TO 
GOOD 

IMMATURE MINOR BIOGENIC METHANE 

OODNADATTA/ 
ALLARU 

FAIR TO 
POOR 

FAIR TO 
GOOD 

IMMATURE TO 
MARGINALLY 
MATURE 

SOME HYDROCARBONS FROM 
THE EARLY PHASE OF 
GENERATION 

WALLUMBILLA/ 
TRANSITION 

FAIR GOOD MARGINALLY 
MATURE TO 
MATURE 

SOME HYDROCARBONS FROM 
THE EARLY PHASE OF 
GENERATION 

MURTA GOOD N.A. N . A . N . A . 

NAMUR POOR TO 
FAIR 

POOR TO 
FAIR 

MARGINALLY 
MATURE 

MINOR OIL ^ 

BIRKHEAD FAIR TO 
GOOD 

POOR TO 
FAIR 

EARLY 
MATURE 

MINOR HYDROCARBONS 

HUTTON POOR TO 
FAIR 

POOR BUT 
COAL 
ABUNDANT 

EARLY 
MATURE 

MINOR HYDROCARBONS 

BASAL 
JURASSIC 

GOOD BUT 
COAL 
ABUNDANT 

MATURE SOME LIQUID 
HYDROCARBONS 

UPPER TRIASSIC/ 
NAPPAMERRI 

POOR POOR MATURE NEGLIGIBLE HYDROCARBONS 

TOOLACHEE GOOD BUT 
COAL 
ABUNDANT 

GOOD BUT 
COAL 
ABUNDANT 

MATURE TO 
LATE MATURE 

SIGNIFICANT OIL AND . 
CONDENSATE ^ 

EPSILON/ 
MURTEREE 

GOOD TO 
VERY GOOD 

N.A. N . A . N . A . 

PATCHAWARRA GOOD GOOD BUT 
COAL 
MAJOR 

LATE MATURE. 
TO OVER-
MATURE 

LIGHT OIL, CONDENSATE 
AND GAS 

TIRRAWARRA FAIR TO 
GOOD BUT 
COAL 
ABUNDANT 

OVERMATURE GAS 

MERRIMELIA GOOD BUT 
COAL MAJOR 

OVERMATURE GAS 

PRE-PERMIAN GOOD OVERMATURE GAS ^ 

N.A. - n o t a p p l i c a b l e , n o t s a m p l e d i n Wimma No. 1 
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r i c h 'dom i s p r e s e n t i n t h e b a s a l J u r a s s i c . The s o u r c e p o t e n t i a l f o r 

t h i s u n i t i s a s s e s s e d t o b e g o o d . The T r i a s s i c s e q u e n c e c o n t a i n s v e r y 

l i t t l e o r g a n i c m a t t e r and h y d r o c a r b o n s g e n e r a t e d f r o m t h i s s e c t i o n a r e 

l i k e l y t o be n e g l i g i b l e . 

The P e r m i a n s e c t i o n i s r i c h i n c o a l and dom, b o t h d o m i n a t e d by i n e r t i n i t e . 

The s o u r c e p o t e n t i a l o f t h e T o o l a c h e e F o r m a t i o n i s c o n s i d e r e d t o b e good 

w i t h s i g n i f i c a n t r e s u l t a n t h y d r o c a r b o n g e n e r a t i o n . Weak g r e e n o i l c u t s 

w e r e o b s e r v e d i n t h e T o o l a c h e e and P a t c h a w a r r a F o r m a t i o n s . The r e s t of 

t h e P e r m i a n s e c t i o n a l s o shows a good s o u r c e p o t e n t i a l , b u t m a t u r a t i o n 

l e v e l s a r e l a t e m a t u r e t o o v e r m a t u r e . Some l i g h t o i l and c o n d e n s a t e , 

b u t more s i g n i f i c a n t a m o u n t s of g a s h a v e p r o b a b l y b e e n g e n e r a t e d f r o m 

t h i s s e q u e n c e . A l l o f t h e P e r m i a n s e q u e n c e i s l i k e l y t o h a v e g e n e r a t e d 

o i l d u r i n g e a r l i e r p h a s e s of i t s m a t u r a t i o n . The e a r l y o i l c o u l d b e 

f l u s h e d by t h e l a t e r g e n e r a t i o n of a b u n d a n t c a t a g e n i c m e t h a n e . 

C o n c l u s i o n s 

Wimma No. 1 p e n e t r a t e d a s e c t i o n w h i c h i s i m m a t u r e down t o t h e m i d d l e of 

t h e A l l a r u M u d s t o n e . The r e s t o f t h e C r e t a c e o u s s e c t i o n i s m a r g i n a l l y 

m a t u r e t o m a t u r e . A l t h o u g h a s u b s t a n t i a l a m o u n t of e x i n i t e r i c h o r g a n i c 

m a t t e r i s p r e s e n t , i t i s l i k e l y t h a t o n l y m i n o r h y d r o c a r b o n s h a v e b e e n 

g e n e r a t e d f r o m t h i s s e c t i o n d u e t o t h e r e l a t i v e l y l o w m a t u r a t i o n l e v e l s . 

The J u r a s s i c s e c t i o n l i e s w i t h i n t h e z o n e of o i l g e n e r a t i o n and t h e 

b a s a l J u r a s s i c h a s a good s o u r c e p o t e n t i a l . The T r i a s s i c s e c t i o n l i e s 

w i t h i n t h e p e a k z o n e of o i l g e n e r a t i o n , b u t h a s a p o o r s o u r c e p o t e n t i a l 

a c c o r d i n g t o t h e low o r g a n i c m a t t e r c o n t e n t . The t o p o f t h e P e r m i a n 

s e c t i o n i s m a t u r e t o l a t e m a t u r e , c o a l r i c h and c o n t a i n s a b u n d a n t d i s p e r s e d 

o r g a n i c m a t t e r . T h i s s e c t i o n h a s good p o t e n t i a l f o r o i l , c o n d e n s a t e a n d 

g a s . O i l c u t was n o t e d d u r i n g e x a m i n a t i o n of s a m p l e s f r o m t h e T o o l a c h e e 

a n d P a t c h a w a r r a F o r m a t i o n s . The m a j o r p a r t of t h e P e r m i a n s e c t i o n i s 

o v e r m a t u r e f o r o i l g e n e r a t i o n , b u t t h e a b u n d a n c e of o r g a n i c m a t t e r 

s u g g e s t s t h a t t h i s s e c t i o n h a s b e e n a good s o u r c e f o r g a s . D e p t h s t o 

a n y g i v e n r e f l e c t a n c e l e v e l f o r Wimma No. 1 a r e s i g n i f i c a n t l y g r e a t e r 

t h a n t h o s e f o u n d f o r w e l l s f r o m t h e s o u t h e r n C o o p e r B a s i n , b u t c o r r e s p o n d 

t o t h o s e f r o m t h e P a t c h a w a r r a T r o u g h . Howeve r , t h e r e f l e c t a n c e l e v e l s 

r e a c h e d n e a r T . D . i n Wimma a r e much g r e a t e r t h a n t h o s e t y p i c a l f o r t h e 

P a t c h a w a r r a T r o u g h . 
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PLATES 

The P l a t e s h a v e b e e n p r i n t e d f r o m p h o t o m i c r o g r a p h s u s i n g 35 mm 

t r a n s p a r e n c i e s . A l l t h e p h o t o m i c r o g r a p h s w e r e t a k e n u s i n g o i l i m m e r s i o n , 

e x c e p t w h e r e i n d i c a t e d . O b j e c t i v e s h a v i n g n o m i n a l m a g n i f i c a t i o n s of 2 0 , 

3 2 , 50 o r 125 a r e a v a i l a b l e . T h i s i s i n d i c a t e d by t h e f i e l d w i d t h 

g i v e n i n t h e P l a t e c a p t i o n s . P o l a r i z e d l i g h t was n o t u s e d f o r t h e 

p h o t o g r a p h s . T h i s r e s u l t s i n a l o s s of c o n t r a s t i n t h e p h o t o g r a p h s of 

c a r b o n a t e s b u t h a s l i t t l e o r no e f f e c t on t h e a p p e a r a n c e of t h e ~ o r g a n i c — 

m a t t e r . The p h o t o g r a p h s a r e o r i e n t e d t o w a r d s t h e e x i n i t e g r o u p of 

m a c e r a l s , f o r w h i c h f l u o r e s c e n c e mode i s e s s e n t i a l . M a t c h i n g p a i r s of 

r e f l e c t e d l i g h t and f l u o r e s c e n c e - m o d e p h o t o g r a p h s a r e i n c l o s e r e g i s t r a t i o n 

t h e p l a n e - s l i p and d i c h r o i c i l l u m i n a t o r s b e i n g i n t h e same i l l u m i n a t o r 

h o u s i n g . 

CAPTIONS 

V - v i t r i n i t e 

E - e x i n i t e S - s p o r i n i t e 

C - c u t i n i t e 

A - a l g i n i t e 

I - i n e r t i n i t e 

O - o i l 

M - m i n e r a l m a t t e r 

R . L . 

F l . 

- R e f l e c t e d w h i t e l i g h t 

- f l u o r e s c e n c e - m o d e 



23 
00 

TRANSITION BEDS 

P l a t e 1 

S p o r i n i t e , a l g i n i t e and v i t r i n i t e i n s i l t s t o n e . 

C t g s 2004 m 

R max 0 . 5 3 % . F l . , f i e l d w i d t h 0 . 3 4 mm v 

P l a t e 2 . 

As f o r P l a t e 1 , b u t i n r e f l e c t e d l i g h t . 

R max 0 . 5 3 % . R . L . , f i e l d w i d t h 0 . 3 4 mm v 

C t g s 2004 m 



0 0 5 1 
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33 

BASAL JURASSIC 

P l a t e 3 . c t 9 s 2 6 5 6 m 

C u t i n i t e and v i t r i n i t e i n s i l t s t o n e . 

R max 0 . 6 4 % . F l . , f i e l d w i d t h 0 . 3 4 mm v 

C t g s 2656 m 
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TOOLACHEE FORMATION 

P l a t e 5 . C t g s 3171 m 

V i t r i n e r t i t e s h o w i n g o i l c u t . N o t e b r i g h t l y f l u o r e s c i n g i r r e g u l a r 

t o o v a l a r e a s a r e m i n e r a l m a t t e r p r e s u m a b l y i m p r e g n a t e d w i t h 

d i f f u s e f l u o r e s c i n g b i t u m e n s . V i t r i n i t e shows weak brown f l u o r e s c e n c e 

R max 1 .02%. F l . , f i e l d w i d t h 0 . 3 4 mm 

P l a t e 6 . C t g s 3171 m 

As f o r P l a t e 5 , b u t i n r e f l e c t e d l i g h t . Some of t h e m i n e r a l 

m a t t e r shows i n t e r n a l r e f l e c t i o n s . 

R max 1 .02%. R . L . , f i e l d w i d t h 0 . 3 4 mm 



0055 
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29 Al/2 
WIMMA NO. 1 

K.K. Depth 
NO. (m) 

17518 754 
Ctgs 

R max 
V 

Range 

0 . 3 3 0 . 2 7 - 0 . 5 1 

17519 1001 
Ctgs 

0 .42 0 . 3 9 - 0 . 6 4 

17520 1266 
Ctgs 

0 . 4 1 0 . 3 2 - 0 . 5 1 

17521 1468 
Ctgs 

0 .52 0 . 4 4 - 0 . 5 9 

17522 1742 
Ctgs 

0 .54 0 . 5 2 - 0 . 5 8 

E x i n i t e F l u o r e s c e n c e 
N (Remarks) 

U n d i f f e r e n t i a t e d 

18 S p a r s e s p o r i n i t e , g r e e n i s h y e l l o w t o o range y e l l o w , 
s p a r s e l i p t o d e t r i n i t e , g r e e n i s h y e l l o w t o y e l l o w , 
s p a r s e c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w , r a r e 
r e s i n i t e , o r a n g e , r a r e f l u o r i n i t e , b r i g h t g r e e n . 
( C l a y s t o n e > s i l t s t o n e > > s a n d s t o n e > s h a l y c o a l >ca rbona t e> 
c o a l . Rare c o a l , v i t r i t e . D.o .m. s p a r s e I>E>V. 
I n e r t i n i t e s p a r s e , e x i n i t e s p a r s e , v i t r i n i t e r a r e , 
p y r i t e r a r e . ) 

25 Common c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w , common 
l i p t o d e t r i n i t e y e l l o w t o o range y e l l o w , s p a r s e t o 
common s p o r i n i t e , y e l l o w t o o range y e l l o w , s p a r s e 
f l u o r i n i t e , b r i g h t g r e e n . ( C l a y s t o n e > s i l t s t o n e > c o a l > 
s a n d s t o n e > s h a l y c o a l = c a r b o n a t e . Coal common, v i t r i t e > 
i n e r t i t e > d u r i t e > d u r o c l a r i t e . Coal i s r i c h i n f l u o r i n i t e . 
D.o.m. common I>E>V. I n e r t i n i t e and e x i n i t e common. 
V i t r i n i t e r a r e t o s p a r s e . P y r i t e and m a r c a s i t e s p a r s e . ) 

Mackunda Format ion 1159m ( 3 7 9 8 ' ) 

A l l a r u Muds t o n e 1261m (4136 1 ) 

25 S p a r s e s p o r i n i t e and c u t i n i t e , g r e e n i s h y e l l o w t o 
o range y e l l o w , s p a r s e l i p t o d e t r i n i t e , g r e e n i s h y e l l o w 
t o y e l l o w , r a r e f l u o r i n i t e , b r i g h t g r e e n . ( C l a y s t o n e > 
s i l t s t o n e > s h a l y c o a l = s a n d s t o n e > c o a l > c a r b o n a t e . Coal 
r a r e , v i t r l t e > i n e r t i t e . D.o .m. s p a r s e , I>E>V. I n e r t i n i t e 
r a r e t o s p a r s e , e x i n i t e r a r e t o s p a r s e , v i t r i n i t e r a r e , 
p y r i t e common.) 

8 Common s p o r i n i t e , y e l l o w t o y e l l o w o r a n g e , common 
c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w , common l i p t o d e t r i n i t e , 
g r e e n i s h y e l l o w t o y e l l o w o r a n g e , s p a r s e d i n o f l a g e l l a t e s / 
a c r i t a r c h s , g r e e n i s h y e l l o w , r a r e f l u o r i n i t e , medium 
g r e e n . ( C l a y s t o n e > > > s i l t s t o n e > c a r b o n a t e . D.o.m. 
a b u n d a n t , E>l>v. E x i n i t e a b u n d a n t , i n e r t i n i t e s p a r s e , 
v i t r i n i t e r a r e . Forams p r e s e n t i n c l a y s t o n e . S t rong 
m i n e r a l m a t t e r f l u o r e s c e n c e . P y r i t e a b u n d a n t . ) 

Toolebuc Format ion 1486m ( 4 8 7 6 ' ) 

H a l l u m b i l l a Format ion 1505m (4938*) 

3 S p a r s e s p o r i n i t e , y e l l o w t o o r a n g e , s p a r s e l i p t o d e t -
r i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , r a r e c u t i n i t e , 
g r e e n i s h y e l l o w t o y e l l o w , r a r e d i n o f l a g e l l a t e s / 
a c r i t a r c h s , g r e e n i s h y e l l o w t o o r a n g e , r a r e b i t u m e n , 
y e l l o w . ( C l a y s t o n e > > > s i l t s t o n e > c a r b o n a t e . D.o .m. common, 
E>l>v. E x i n i t e s p a r s e , i n e r t i n i t e s p a r s e , v i t r i n i t e v e r y 
r a r e . Medium m i n e r a l m a t t e r f l u o r e s c e n c e , p y r i t e 
a b u n d a n t . ) 
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30 
Al/2 

WIMMA NO. 1 

K.K. 
NO. 

Depth 
<m) R max 

V 
Range 

17523 1894 
Ctgs 

0 . 5 5 0 . 4 2 - 0 . 6 5 

E x i n i t e F l u o r e s c e n c e 
N (Remarks) -

10 Common s p o r i n i t e , g r e e n i s h y e l l o w t o o r a n g e , common 
c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , s p a r s e 
d i n o f l a g e l l a t e s / a c r i t a r c h s , g r e e n i s h y e l l o w , s p a r s e 
l i p t o d e t r i n i t e , y e l l o w t o o r a n g e , r a r e r e s i n i t e , 

• — o r a n g e , r a r e b i t u m e n , y e l l o w . ( C l a y s t o n e > > > s i l t s t o n e . 
D.o.m. a b u n d a n t , I>E>V. I n e r t i n i t e a b u n d a n t , e x i n i t e 
common t o a b u n d a n t , v i t r i n i t e r a r e , p y r i t e a b u n d a n t . ) 

T r a n s i t i o n Beds 1937m ( 6 3 3 5 ' ) 

17524 1940 
Ctgs 

0 .54 0 . 4 5 - 0 . 6 5 14 

17525 2004 
• Ctgs 

0 . 5 3 0 . 3 9 - 0 . 6 2 

17526 2135 
Ctgs 

17527 2208 
Ctgs 

0 .58 0 . 4 6 - 0 . 6 6 

17528 2278 
Ctgs 

14 

0 . 5 0 0 . 4 1 - 0 . 6 0 18 

27 

0 .52 0 . 4 6 - 0 . 5 9 11 

Abundant c u t i n i t e , g r e e n i s h y e l l o w , y e l l o w t o o r a n g e , 
abundan t s p o r i n i t e and d i n o f l a g e l l a t e s , g r e e n i s h y e l l o w 
t o y e l l o w o r a n g e , a b u n d a n t l i p t o d e t r i n i t e , g r e e n i s h 
y e l l o w , y e l l o w t o o r a n g e , r a r e r e s i n i t e , y e l l o w t o 
o r a n g e , r a r e f l u o r i n i t e , medium g r e e n . ( C l a y s t o n e > 
s l l t s t o n e > 8 a n d s t o n e > c a r b o n a t e > c o a l . Coal r a r e , v i t r i t e . 
D.o.m. a b u n d a n t , E>I>v. E x i n i t e a b u n d a n t , i n e r t i n i t e 
a b u n d a n t , v i t r i n i t e r a r e , p y r i t e a b u n d a n t . ) 

Abundant c u t i n i t e , g r e e n i s h y e l l o w , ye l l ow t o d u l l 
o r a n g e , abundan t s p o r i n i t e , y e l l o w t o o r a n g e , a b u n d a n t 
l i p t o d e t r i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , 
s p a r s e B o t r y o c o c c u s - d e r i v e d a l g i n i t e A, b r i g h t y e l l o w , 
r a r e r e s i n i t e , y e l l o w t o o r a n g e , r a r e f l u o r i n i t e , medium 
g r e e n . ( S i l t s t o n e > > c l a y s t o n e > s h a l y c o a l . D.o .m. 
a b u n d a n t , E>I>V. E x i n i t e a b u n d a n t , i n e r t i n i t e a b u n d a n t , 
v i t r i n i t e r a r e , p y r i t e and m a r c a s i t e s p a r s e , r a r e 
i r o n o x i d e s . ) 

Murta Member 2013m ( 6 6 0 4 ' ) 

Namur Member 2069m (6787 1 ) 

Rare s p o r i n i t e and c u t i n i t e , y e l l o w t o o r a n g e , r a r e 
l i p t o d e t r i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , 
r a r e d i n o f l a g e l l a t e s / a c r i t a r c h s , g r e e n i s h y e l l o w . 
( S a n d s t o n e > > s i l t s t o n e > c l a y s t o n e > c a r b o n a t e > s h a l y c o a l . 
D.o.m. s p a r s e , I>E>V. I n e r t i n i t e s p a r s e , e x i n i t e 
and v i t r i n i t e r a r e , p y r i t e and m a r c a s i t e s p a r s e . 

S p a r s e s p o r i n i t e , y e l l o w o r a n g e t o o r a n g e , s p a r s e 
c u t i n i t e , y e l l o w t o o r a n g e , s p a r s e l i p t o d e t r i n i t e , 
g r e e n i s h y e l l o w t o o r a n g e . ( C l a y s t o n e > s i l t s t o n e > 
s a n d s t o n e > c a r b o n a t e . D.o .m. common, v>E>I. v i t r i n i t e , 
e x i n i t e and i n e r t i n i t e s p a r s e , p y r i t e and m a r c a s i t e 
s p a r s e . ) 

Rare s p o r i n i t e , y e l l o w t o y e l l o w o r a n g e , r a r e c u t i n i t e , 
g r e e n i s h y e l l o w t o y e l l o w , r a r e l i p t o d e t r i n i t e , 
g r e e n i s h y e l l o w t o y e l l o w . ( S a n d s t o n e > > > s i l t s t o n e > 
c l a y s t o n e > c o a l . Coal r a r e , v i t r i t e > v i t r i n e r t i t e . 
D.o.m. r a r e E=v=l. E x i n i t e , v i t r i n i t e and i n e r t i n i t e 
r a r e , p y r i t e r a r e . ) 
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30 Al/2 
WIMMA NO. 1 

K.K. Depth 
No. (m) 

17529 2312 
Ctgs 

R max 
V 

Range 
E x i n i t e F l u o r e s c e n c e 

N (Remarks) 

0 . 5 5 0 . 4 4 - 0 . 6 8 26 

17530 2364 
Ctgs 

0 .58 0 . 4 9 - 0 . 7 0 

Rare s p o r i n i t e , y e l l o w t o o r a n g e , r a r e c u t i n i t e and 
l i p t o d e t r i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , 
r a r e d i n o f l a g e l l a t e s / a c r i t a r c h s , g r e e n i s h y e l l o w , 
r a r e r e s i n i t e , y e l l o w o r a n g e , r a r e f l u o r i n i t e i n s h a l y 
c o a l , medium g r e e n . ( S a n d s t o n e > > c l a y s t o n e > s i l t s t o n e > 
c o a l > s h a l y c o a l . Coal s p a r s e , v i t r i t e > i n e r t i t e . D.o .m. 
r a r e , V>I>E. v i t r i n i t e , i n e r t i n i t e and e x i n i t e r a r e . 
P y r i t e and m a r c a s i t e r a r e . I r o n o x i d e s common as c e m e n t . ) 

Bi rkhead Format ion 2303n ( 7 5 5 6 ' ) 

24 Rare s p o r i n i t e and c u t i n i t e , y e l l o w t o o r a n g e , r a r e 
l i p t o d e t r i n i t e , y e l l o w t o o r a n g e , r a r e d i n o f l a g e l l a t e s / 
a c r i t a r c h s g r e e n i s h y e l l o w t o y e l l o w . ( S i l t s t o n e > > > 
8 a n d s t o n e > c l a y s t o n e > c o a l > s h a l y c o a l . Coal s p a r s e , 
v i t r i t e > i n e r t i t e . D.o .m. r a r e E>V>I. E x i n i t e , v i t r i n i t e 
and i n e r t i n i t e r a r e . Mine ra l m a t t e r f l u o r e s c e n c e , 
y e l l o w o r a n g e , p y r i t e s p a r s e . ) 

Hut ton Sands tone 2406m ( 7 8 9 5 ' ) 

17531 2489 
Ctgs 

17532 2565 
Ctgs 

0 . 6 1 0 . 4 9 - 0 . 7 4 10 

0 .64 0 . 5 1 - 0 . 7 4 26 

17533 2656 
Ctgs 

0 .72 0 . 5 9 - 0 . 8 2 27 

17534 2763 
Ctgs 

0 . 6 1 0 . 5 0 - 0 . 7 1 
c a v i n g s 

Rare s p o r i n i t e and c u t i n i t e , y e l l o w t o o r a n g e , r a r e 
l i p t o d e t r i n i t e , g r e e n i s h y e l l o w t o y e l l o w . (Sandstone>>> 
s i l t s t o n e > c l a y s t o n e > 8 h a l y c o a l . D.o .m. r a r e , V>E>I. 
V i t r i n i t e , e x i n i t e and i n e r t i n i t e r a r e , p y r i t e and 
m a r c a s i t e common.) 

S p a r s e s p o r i n i t e and l i p t o d e t r i n i t e , y e l l o w t o y e l l o w 
o r a n g e , s p a r s e c u t i n i t e , g r e e n i s h y e l l o w , y e l l o w t o 
o r a n g e . ( S a n d s t o n e > > > c o a l > c l a y s t o n e > c a r b o n a t e > s i l t s t o n e > 
s h a l y c o a l . Coal a b u n d a n t , v i t r i t e > d u r o c l a r i t e . 
D.o.m. r a r e , v>I>E. v i t r i n i t e r a r e , i n e r t i n i t e r a r e , 
p y r i t e s p a r s e . ) 

Basa l J u r a s s i c 2612m ( 8 5 7 1 1 ) 

Abundant s p o r i n i t e , y e l l o w t o o r a n g e , a b u n d a n t c u t i n i t e , 
g r e e n i s h y e l l o w , y e l l o w t o o r a n g e , common l i p t o d e t r i n i t e , 
y e l l o w t o o r a n g e , s p a r s e r e s l n i t e / f l u o r i n i t e , g r e e n i s h 
y e l l o w t o o r a n g e , r a r e t e l a l g i n i t e , b r i g h t y e l l o w . 
( S i l t s t o n e > c l a y s t o n e > c o a l > s a n d s t o n e > 8 h a l y c o a l . 
Abundant c o a l , v i t r i t e > c l a r i t e > c l a r o d u r i t e > d u r i t e = 
i n e r t i t e . D.o .m. a b u n d a n t , E>V>I. E x i n i t e a b u n d a n t , 
v i t r i n i t e common, i n e r t i n i t e s p a r s e . P y r i t e a n d " 
m a r c a s i t e s p a r s e t o common. 

UPPER TRIASSIC 2687m ( 8 8 1 4 ' ) 

18 Rare s p o r i n i t e a n d _ l i p t o d e t r i n i t e , y e l l o w t o o r a n g e , 
r a r e c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w o r a n g e , 
r a r e r e s i n i t e , ye l l ow t o o r a n g e . ( C l a y s t o n e > s a n d s t o n e > 
s i l t s t 6 n e > c a r b o n a t e > s h * a l y c o a l . D.o .m. r a r e , I>E>v. 
I n e r t i n i t e , e x i n i t e and v i t r i n i t e r a r e . Coal and d . o . m . 
p r o b a b l y p r e s e n t o n l y a s c a v i n g s , P y r i t e s p a r s e t o common. 
Abundant i r o n o x i d e s . ) 



30 
Al/2 60 

WIMMA NO. 1 

K. K. 

NO. 

Depth 
'(m) R max 

V 

E x i n i t e F l u o r e s c e n c e 
Range N (Remarks) 

17535 2861 
Ctgs 

0 .64 0 . 5 7 - 0 . 6 5 
Cavings 

17536 2937 
Ctgs 

0 .49* 0 . 3 8 - 0 . 6 0 

* Cav ings f rom C r e t a c e o u s F o r m a t i o n 

14 Rare c u t i n i t e and l i p t o d e t r i n i t e , g r e e n i s h y e l l o w 
t o y e l l o w o r a n g e , r a r e s p o r i n i t e , y e l l o w t o o r a n g e , 
r a r e d i n o f l a g e l l a t e s / a c r i t a r c h s , g r e e n i s h y e l l o w , r a r e 
t e l a l g i n i t e , d u l l y e l l o w . ( S a n d 8 t o n e > > > c l a y s t o n e > s i l t s t o n e > 
c o a l > c a r b o n a t e , r a r e c o a l , v i t r i t e . D .o .m. r a r e , E>V>I. 
E x i n i t e r a r e , v i t r i n i t e r a r e , i n e r t i n i t e r a r e . Coal 

- — a n d d . o . m . p r o b a b l y p r e s e n t o n l y a s c a v i n g s . 
Abundant i r o n o x i d e s . ) 

Nappamerr i F o r m a t i o n 2890m ( 9 4 8 0 ' ) 

4 Rare c u t i n i t e , g r e e n i s h y e l l o w t o y e l l o w , r a r e s p o r i n i t e , 
y e l l o w t o o r a n g e . ( S a n d s t o n e > s i l t s t o n e > c l a y s t o n e > 
c a r b o n a t e . D .o .m. r a r e , I>V>E. I n e r t i n i t e , v i t r i n i t e 
and e x i n i t e r a r e , p y r i t e s p a r s e . D .o .m. and c o a l 
p r e s e n t o n l y a s c a v i n g s . I r o n o x i d e s common.) 

17537 3031 
Ctgs 

0 . 7 8 0 . 7 3 - 0 . 8 5 

17538 3138 
Ctgs 

0 . 7 8 0 . 7 0 - 0 . 8 5 

17539 3171 
Ctgs 

1 . 0 2 0 . 9 3 - 1 . 1 1 

17540 3208 
C tgs 

1 . 0 5 0 . 8 9 - 1 . 1 4 

- 6 - Rare s p o r i n i t e , y e l l o w o r a n g e , r a r e c u t i n i t e , y e l l o w 
t o o r a n g e , r a r e l i p t o d e t r i n i t e y e l l o w t o o r a n g e . 
( S i l t s t o n e > s a n d s t o n e > c a r b o n a t e > c l a y s t o n e . D.o .m. r a r e , 
V>I>E. D.o .m. may r e p r e s e n t a c a v i n g s p o p u l a t i o n 
b u t may be f rom N a p p a m e r r i . v i t r i n i t e , i n e r t i n i t e 
and e x i n i t e r a r e , p y r i t e s p a r s e . I r o n o x i d e s common.) 

10 Rare s p o r i n i t e , y e l l o w o r a n g e t o o r a n g e , r a r e c u t i n i t e , 
y e l l o w t o o r a n g e . ( S i l t s t o n e > c l a y s t o n e > c a r b o n a t e > 
s a n d s t o n e . D .o .m . s p a r s e , I>V>E. I n e r t i n i t e and 
v i t r i n i t e s p a r s e , e x i n i t e r a r e . D .o .m. may be f rom 
Nappamerr i b u t may be c a v i n g s . p y r i t e and m a r c a s i t e 
s p a r s e . S p a r s e i r o n o x i d e s . ) 

T o o l a c h e e F o r m a t i o n 3169m ( 1 0 3 9 8 ' ) 

29 C o m m o n . s p o r i n i t e and c u t i n i t e , d u l l o r a n g e , common 
l i p t o d e t r i n i t e , d u l l o r a n g e , r a r e r e s i n i t e , o r a n g e . 
( C o a l > s h a l y c o a l o c l a y s t o n e > c a r b o n a t e . Abundant c o a l , 
c l a r o d u r i t e > v i t r i n e r t i t e > d u r o c l a r i t e > i n e r t i t e > d u r i t e . 

Common m o d e r a t e g r e e n o i l c u t f rom c r a c k s i n c o a l , 
i n t e r m e d i a t e m i c r o l i t h o t y p e s a s w e l l a s v i t r i t e . 
M i n e r a l m a t t e r i n c o a l f l u o r e s c e s s t r o n g l y , y e l l o w 
o r a n g e t o o r a n g e . D.o .m. r a r e , I>v>E. I n e r t i n i t e r a r e , 
v i t r i n i t e r a r e , e x i n i t e r a r e . ) 

28 Common s p o r i n i t e and c u t i n i t e , d u l l o r a n g e , s p a r s e 
t o common l i p t o d e t r i n i t e , d u l l o r a n g e . ( C o a l > s h a l y c o a l > 
c l a y s t o n e = 8 i l t s t o n e . Abundant c o a l , c l a r o d u r i t e > 
v i t r i n e r t i t e > d u r o c l a r i t e > i n e r t i t e > v i t r i t e . S t r o n g 
o i l c u t i s o b s e r v e d i n v i t r i n i t e . D .o .m. s p a r s e t o 
common, I>V>E. Weak g r e e n o i l c u t f rom c r a c k s i n 
c o a l . I n e r t i n i t e s p a r s e t o common, v i t r i n i t e s p a r s e , 
e x i n i t e r a r e . Rare p y r i t e . 
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HIMMA NO. 1 

K. K. 
NO. 

Depth 
(m) R max 

V 
Range 

E x i n i t e F l u o r e s c e n c e 
N (Remarks). 

17541 3275 
Ctgs 

1 .02 0 . 9 0 - 1 . 1 2 20 Rare s p o r i n i t e , d u l l o r a n g e , r a r e c u t i n i t e , o r a n g e t o 
d u l l o r a n g e , r a r e l i p t o d e t r i n i t e , y e l l o w t o o r a n g e . 
( C a l c a r e o u s s i l t s t o n e > s a n d s t o n e > c l a y s t o n e > c o a l > c a r b o n a t e > 
s h a l y c o a l . Coal a b u n d a n t , i n e r t i n i t e r i c h . v i t r i n e r t i t e > 
c l a r o d u r i t e > v l t r i t e . D .o .m. r a r e , I>V>E. I n e r t i n i t e 
r a r e , v i t r i n i t e r a r e , e x i n i t e r a r e . Rare s h a l y 
c o a l , i n e r t i n i t e r i c h . Y e l l o w i s h f l u o r e s c i n g e x i n i t e i s 
a r e p r o b a b l y c a v i n g s . M a r c a s i t e and p y r i t e s p a r s e . ) 

E p s i l o n F o r m a t i o n 3276ra ( 1 0 7 4 8 ' ) 

M u r t e r e e S h a l e 3282m ( 10768*) 

p a t c h a w a r r a F o r m a t i o n 3313m ( 1 0 8 7 1 ' ) 

17542 3333 
Ctgs 

1 .24 1 . 1 2 - 1 . 3 4 23 

17543 3370 
Ctgs 

1 .24 1 . 1 2 - 1 . 3 1 23 

17544 3431 
C tgs 

1 .37 1 . 2 2 - 1 . 5 1 

17545 3495 
Ctgs 

17546 3565 
C tgs 

20 

1 .58 1 . 5 0 - 1 . 7 5 22 

1 .64 1 . 5 1 - 1 . 9 3 13 

No e x i n i t e f l u o r e s c e n c e . ( C o a l > s h a l y c o a l > s i l t s t o n e » 
c l a y s t o n e . Abundant c o a l . I n e r t i n i t e r i c h b u t 
V>I>E. v i t r i n e r t i t e > i n e r t i t e > v i t r i t e . D .o .m. a b u n d a n t . 
I>V>E. i n e r t i n i t e a b u n d a n t , v i t r i n i t e s p a r s e , e x i n i t e 
r a r e . Weak o i l c u t s o b s e r v e d i n v i t r i n i t e . M i n e r a l 
m a t t e r i n s h a l y c o a l f l u o r e s c e n c e , o r a n g e t o d u l l 
o r a n g e . S i d e r i t e p r e s e n t , p y r i t e and m a r c a s i t e 
r a r e . ) 

No e x i n i t e f l u o r e s c e n c e . ( C o a l > s i l t s t o n e > c l a y s t o n e > 
s a n d s t o n e > 8 h a l y c o a l > c a r b o n a t e . Abundant c o a l . 
I n e r t i n i t e r i c h . v i t r i n e r t i t e > v i t r i t e > i n e r t i t e . 
D.o .m. a b u n d a n t , I>V>E. I n e r t i n i t e a b u n d a n t , v i t r i n i t e 
s p a r s e , e x i n i t e r a r e . M i n e r a l m a t t e r f l u o r e s c e n c e 
y e l l o w o r a n g e t o d u l l o r a n g e , v e r y weak o i l c u t s 
i n v i t r i n i t e . P y r i t e r a r e . ) 

No e x i n i t e f l u o r e s c e n c e . ( S i l t s t o n e > c o a l > s h a l y c o a l > 
c a r b o n a t e = c l a y s t o n e > s a n d s t o n e . Abundant c o a l . 
I n e r t i n i t e r i c h , v i t r i n e r t i t e ( I ) > v i t r i n e r t i t e ( v ) > v i t r i t e . 
D.o .m. a b u n d a n t , I>V>E. I n e r t i n i t e a b u n d a n t , 
v i t r i n i t e s p a r s e e x i n i t e r a r e . M i n e r a l m a t t e r 
f l u o r e s c e n c e , y e l l o w o r a n g e t o d u l l o r a n g e , p y r i t e 
and m a r c a s i t e r a r e . ) 

No e x i n i t e f l u o r e s c e n c e . ( S i l t s t o n e > c o a l > c l a y s t o n e > 
c a r b o n a t e > s h a l y c o a l . Abundant c o a l . I n e r t i n i t e and 
v i t r i n i t e r i c h , v i t r i n e r t i t e ( i ) > v i t r i t e > i n e r t i t e > 
v i t r i n e r t i t e ( V ) . D .o .m . a b u n d a n t , I>V>E. I n e r t i n i t e 
and v i t r i n i t e a b u n d a n t , e x i n i t e r a r e . M a r c a s i t e s p a r s e . ) 

No e x i n i t e f l u o r e s c e n c e . ( S i l t s t o n e > s h a l y c o a l > c o a l > 
c l a y s t o n e > c a r b o n a t e . - Coal a b u n d a n t , v i t r i n i t e and 
i n e r t i n i t e r i c h . v i t r i t e > v i t r i n e r t i t e ( I ) > v i t r i n e r t i t e 
( V ) > i n e r t i t e . D .o .m. a b u n d a n t , l>v>E. i n e r t i n i t e 
a b u n d a n t , v i t r i n i t e a b u n d a n t , e x i n i t e v e r y r a r e . 
M a r c a s i t e r a r e t o s p a r s e . ) 
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A1/6 
WIMMA NO. 1 

K.K. D e p t h E x i n i t e F l u o r e s c e n c e 

No . (m) R^max Range N ( R e m a r k s ) 

1 7 5 4 7 3 6 0 7 1 . 7 1 1 . 5 2 - 1 . 8 9 25 No e x i n i t e f l u o r e s c e n c e . ( C o a l > s i l t s t o n e > s h a l y c o a l > 

c t g 8 c l a y s t o n e > c a r b o n a t e s s a n d s t o n e . C o a l a b u n d a n t . 

V i t r i n e r t i t e ( i ) > v i t r i t e > v i t r i n e r t i t e ( v ) > i n e r t i t e . 

D . o . m . a b u n d a n t , I > V . I n e r t i n i t e a b u n d a n t , v i t r i n i t e 

a b u n d a n t , n o e x i n i t e f o u n d . 1.41% r e f l e c t a n c e r e c o r d e d 

~ f o r d e s m o c o l U n i t e 7 c a v i n g s . M i n e r a l m a t t e r 

f l u o r e s c e n c e , y e l l o w o r a n g e t o b r i g h t o r a n g e . R a r e 

m a r c a s i t e . ) 

T i r r a w a r r a S a n d s t o n e 3615ra ( 1 1 8 5 9 ' ) 

1 7 5 4 8 3 6 5 5 1 . 6 7 1 . 4 8 - 1 . 9 1 29 No e x i n i t e f l u o r e s c e n c e . ( S i l t s t o n e > > c l a y s t o n e > 
C t g s c o a l > s a n d s t o n e > c a r b o n a t e > s h a l y c o a l . C o a l common 

t o a b u n d a n t , v i t r i n e r t i t e ( i ) = i n e r t i n i t e = v i t r i t e . 

D . o . m . a b u n d a n t , I > V . I n e r t i n i t e a b u n d a n t , v i t r i n i t e 

s p a r s e t o common, n o e x i n i t e f o u n d . M i n e r a l m a t t e r 

f l u o r e s c e n c e , o r a n g e t o medium o r a n g e , p y r i t e a n d 

m a r c a s i t e c o m m o n . ) 

M e r r i m e l i a 3657m ( 1 1 9 9 8 ' ) 

1 7 5 4 9 3 6 6 8 1 . 6 8 1 . 4 8 - 2 . 0 9 25 R a r e s p o r i n i t e a n d c u t i n i t e , d u l l o r a n g e t o f a i n t 
c t g 8 b r o w n . F a i n t b i t u m i n i t e , y e l l o w t o f a i n t b r o w n . 

( C o a l > 8 i l t 8 t o n e > s a n d s t o n e > c l a y s t o n e > s h a l y c o a l » c a r b o n a t e . -

A b u n d a n t c o a l , v i t r i n e r t i t e ( I ) > v i t r i n e r t i t e ( v ) > 
i n e r t i t e > v i t r i n i t e = c l a r o d u r i t e . Some e x i n i t e f l u o r e s c e n c e 

i n c o a l may b e f r o m c a v i n g s p o p u l a t i o n . D . o . m . a b u n d a n t , 

I>V>E. Wide r a n g e o f r e f l e c t a n c e i s d u e t o c a v i n g s . 

The v e r y h i g h r e a d i n g s i n d i c a t e t h a t v i t r i n i t e 

r e f l e c t a n c e s n e a r t h e b a s e of t h e T i r r a w a r r a a r e 

p r o b a b l y 1 . 8 5 4 t o 2 . 0 9 % . I n e r t i n i t e a b u n d a n t , v i t r i n i t e 

a b u n d a n t , e x i n i t e r a r e . M i n e r a l m a t t e r f l u o r e s c e n c e , 

medium o r a n g e t o b r i g h t o r a n g e , p y r i t e s p a r s e t o 

common. S i d e r i t e r a r e . ) 

PRE—PERMIAN 3698m ( 1 2 1 3 2 ' ) 

1 7 5 5 0 3699 1 . 6 0 1 . 4 9 - 1 . 8 0 25 No e x i n i t e f l u o r e s c e n c e . ( S i l t s t o n e > c o a l > s a n d 8 t o n e > 
C t g a c a r b o n a t e > c l a y s t o n e > s h a l y c o a l . ( C o a l a b u n d a n t . 

i n e r t i n i t e r i c h , v i t r i n e r t i t e ( I ) > i n e r t i t e > v i t r i n e r t i t e 
( V ) . D . o . m . a b u n d a n t , I>V>E. I n e r t i n i t e a b u n d a n t , 
v i t r i n i t e s p a r s e , e x i n i t e v e r y r a r e . M o s t of c o a l 
a p p e a r s t o be c a v i n g s f r o m t h e t o p o f t h e p a t c h a w a r r a . 
M i n e r a l m a t t e r f l u o r e s c e n c e d u l l o r a n g e t o medium 
o r a n g e . M a r c a s i t e s p a r s e . ) 

T . D . 3710m ( 1 2 1 7 2 ' ) 
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ABUNDANCE TERMS FOR VISUAL ESTIMATES BY VOLUME 

ABUNDANT 2%< x <10% 

COMMON 0.5%< x <2.0% 

SPARSE 0.1%< x <0.5% 

RARE <0.1% 
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MOD DATA 
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Silts-teas wit -• xia®2? 
CLayetGaa end SsHdat-
CWs. 
Hthologles as abovs» 

Kpa aym 
W-9.1 ?»*7 
Vi»»33 axS-3/4% 
W>40+ 00*10000 

mtSTOSSlaa above + 
dsn ga-gy-ba, 
gLATSTOKgtaa show +" 
das bc,oec I s t 
3082^36^3' 
adltstoae ultb also? 
GUyatcse sad S«n&«> 

Hfeologies as abovs® 

-.a 

gy» 

lWo3 Sbdsi? 
YU»37 CKL-llpSO 

AM ea*b la»s« 
g^YSTOHBi&s above 4-
ooo crm ôec fra. 

P* 

.c 



L 

8 

•V 

i f 

34PO 1" 

"t= 
1 -
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4200 

sS 
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i m . 

T I 
r f 

8.7 .a i 

± : 

tf=9*3 Sadata? 
19.0=57 GhX»11,2[S> 
«L»39 
p5=S»5 

gTLT.STOMEiaji &bova + 
m s earb l a s a . 
fiLAYSTOHEias above + 
ooc ca»,ooo ft®. 

^00'-3840? 
l i l t a t ane with tsiaar 

- SInyetoae and Sands t» 
ifsna and minor Coal* 

LTSTONBi 2 typasi 
>S9d-dk gjHa»flai» 
kysoarb»a2go 

(ii)gy~gn,frs,fcaky? 
|Xauo,grad to vfg Sodst 
S^gSTOHEtlt gyssffc-Eod 

ftfflDSTOHgs v f - f e ^ f f vh, 
atd„ gubfing^zubasidj 

4sl-*od o i le s gl ia ic s t i to 
pos-^kaol8no fits* 

: 2^jbl3c,£ia,blfcy9arg. 
1.3680'* &.J810* apptox® 

I ilus email scads t h r a -
>ut. 

LIMSSTOHEi t r a o s i l t toa 
Jm»br±ttlo,ffiierMctt2a 

m u m , • 

«J"9.3 Ou«11(2GO 
V1B=37 & a * t r „ 
WD*39 ®aap=42 

•pB-8.5 

384Q,-444P* 
SUtstoao v i th minor 
Sandstone j t race CLay» 
Btooe and Coal* 

•ffPQH&aa above •+ 
$erb laaso 

iSfOHEtas a 
pLAY§TOSgias above* 

above* 

J u-

MUD DATA 
(3j1="11 j 200 «=9.3 

Vis»37 &d=tr 
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Jit-ji 
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•^00 i ^ 

'.5300 -- —-"• 
• I — ) ' 

mt-

^gg-scs I t 
sffcases "Slkyjel cal'a 

$s@ a'bo^fe. 

Zjoooananas 

HDD DATA 

MP 

-(BO-MftS1 

-SUt s i c s* u t tb Kins? 
I idjmtcste. 

: y & S S I E i & s aSsevma 

r 

klscstcae- *£8sl"~trBi03" 
?yrlts* . ' • 
iAtholagies as abovs^ 

I I J L 

_! L 

CV 

"K 

:4680'-4890» 
: Si l te tee* iatajp-
-bcddad CLaysteaass 
I ilno? Lis«0tc&s» 

_ uggreas essb aatav" 
gy» 

4890»-496Q« 
Si l ts tooe Kith a i a s r 
GLayetene eae Liases® 
oo»|txass Pyj?4t»o 

; IBM gfrrisg B8 
- t K l f U t a r . 
- ag 

b s a i i Iaaessssas 
frags* 
Traoss Pys i t s . 

Vis=42 
ML=17 
pH=9 

<311=12,500 
£ad=l/4# 
Tsjap=53 

496O'-5340' 
Si l t s tce* with E i n n f f 
CLaystoaa and i r aca 
Liaeatoiiej t raes pgr« 

^XLTSTOSEigsd gyjs 

texttn.oa—c—rbj r ! gsIsb 
arg^grad to QyaW" 
ffiftiCSTOHBi as abstf®* - . 

as eis*a» 

GLAYSTOSS; ? gusey, -
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I 

i n & s x : 

m-

F ' I 

5 

5 

6100 

6200 

r S r 

^ 6300 ~ 

• r 

n o r 
H?* $00-

TT 

1-

P 

6 4 0 0 

6500 

6700 

6800 

t2 j 

& 

1BBLS_ COjffiiip 

5 

6500 V- -

U T U 

7000 -

-1- -f-

17100 • 
'•' ! - U 

I: " HI .1 I I 

.*-• M -

-tf 

i p j -

16190 '-6296' 
Si l ta taae egg CLayataai 
with sotse interbedded 
Sandstone (10-30?) 
ainor Lio*sttttas 

SaXSJOJigigy^oac dk gy. 
£ntWeyt3ra& t® (£#st> 
Ip jnae-s i l* . 

flBjilliSy Ĵ UBS^ 

u d v -
Todff&g xx+gzsA to S t " 
a t i p , e a l e cat ip soeo -
^ E i i a j t i t e ^ n o £ b i 8 ! a $ a » 

eral ^JLaite f i n ealy® 

m m 

Yl#-38 m m i 
# 

3^50'-6500'Intarbsddad 
and inter laulaat^d 
Light gray,quart a i t i a , 
raolini t iejand l igh t -e s I 
jwsy bsojia asrgill s l a t 5 
Mth blocky,sof t -£i rs s 
sl-sod solo ipso?®a £p» 
i r c a r b arsa orgasic — 
iat©rial , t r pyf atemd 
ibita l i t h i s s . l i g h t 
jrey variety grades to 
rf f r i a b l e sat," 

S500!>-6D04' S i l t s t o n e 
idth 2stisrbsdd«d 
s lays 
SILTSTOSBtAs above, 
prvdoa l i g h t gray type, 
grades to claysten9 s 
ind baeoEBs eufcfiss. 
Jrowa typa-sicaesous, 
vLA?STO?jS}vfalte-P3la 
grey-aoo daifc grey9

1 

l isparsive vary so f t t 
br psr. 

ess vdth 

fi^&TBfMiff* ®e 

es sfems 

xadjarg nxgj^td t a 
S l t a t ip ,oe lo iefc i p 9 • 
H » glaae gnajt&iaj, 
c* 21a (Riser telsit-s 
flOa) 

sera bata 
.1 3cd» t r 

6604* SUtetOM 
with eley-
atess esS lisssstanse 
I t testae abara^frs 
bdsps®d sals* 

baf f 9 as abs¥0» • 
slta&E 

f»*aarg5ainsi £/gj4sX 
Kith 

istsrtoddsd esE&otsas 
ssA Bissr elaysio 
aapaaE ias < 0̂9®. 
oeo ere«fa£d sMs®!-®^ 
jared lae grasagga 
of flcay w/ksa 
Bts»«sle 
to edy «ilts45tig5it ta 
p p6r ea& Saf^Tsed Soil 
POP i /p* 

^ '-S^ fe ' S i l s t . aifcfe 
iatarbsddoS dsyst 
siasr svtis^sSX m s3», 
6432s- 6752' , ., 
assSsi &i.th iales^oSS^ 
ftiltet and alar/e%9a0» 
S f i B S S M ' W v f - o e a f } 

abtm kas . to Bi^f 
gtse®ala ssfcjadga i /P? 
ass t r feas'b ss& 
livijiagire wiyi ~ 

[las' aJsbg&s -

S i i ^ ^ ' a B d (EaadBtsas® 

highly^sioa i / p , ' 

sarstjiE»d l a a . f B S f 
"—&5sg. fess Sfc 
s u . ca t i a l i as r ' sggf i j 
tl^htwia^md $ gae 4| 

gasa? top 679S* 
STfsMsie 1 . 

i t ^ ^ ^ g S "sdS 

gPSTOHgi as 
bcnrô prsdca flus-^S 
leoss qaartsssa £1«6?» 

HUD DATA 
Iff 9 . 3 V I S 37 
«L 7 .5 9 
FC 2/32 Solids trao^ 

I SSJA.'^^'Iatarbaddid 
I aandsteaft and eiltstssi 
- SSSgSSSS' vSit^olears 
- paredoa cslsarjtecoaing 
I i £ £ v U i t s - c l e a r - l t 

pounaaprffioa' orw 
I aod' sort«d,sil eat ip 
bat pre-ioa looBSy 

poorMsod porag > 
Ity . 
ylfrTSTONS 6«hite-lt bro«3 

- fero«asBiet 
1 rary i^eacdy 
- Lp g n d i s g t o vf s a t j 
»«a argil! in ssey sla 
jredisig to silty elayt 

- 9 0 f t to sod firsjblosis 

idth ainor siltotons>. 

1 

Qneso«o xisuadsd bat 
p r e d o a ang°>3al»ag» 

dean gralns^ith 
^Vod poroaity»z» Slwor.' 

j T L T S T Q S I l t A a a b o v s o 

: aa.famnt.Bafg.ife 
lt-ooe dk ggr aajtr ss^ > 
atrl i/Psgde to wS 

aa»tee pred vf t a s i d -
die (,£ sU 
g»>Brsfsl-f7s,5il ffii 
i / p , t r Ins a t s j p 
be« i a« le« ff*e «Jth 
daptfeipaer-fair 

K98 BAH 
Wt 9*a Via 38 
•£-7,4 pS 9 . 3 
90 2/J2 StO. 

7106• »72971Scad® tig© 
v i tb in ta rb^dcd s i l t -
S t a » . 
g i y g ^ ^ i ^ - a a s - a V f -
98« a tea era towards 
tiM bawjpssd vf-fjp-
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i V -

I 
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7600 

1 - 4 -
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7S00 

8000 
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r i r 

I 

Ifc-ess £k gg? as*!? 
c a t r l i /ptgSs t o sf s s 

aa^saeprad vf to Edd-
die e? iat8F5®l»g-s 
ea-sr i j e i l est 

: i / p» t? fees s t s f p popj 
bso ine lea f - s ©ifch 

r -

XSO 2ASA 
tft 9.2 ¥i* S3 
ie> 7*4 9.3 
70 2/22 &s3, far. 

7106<-729?<SuidBt«M 
aitfa interb$4d*i gilt-

oca s bas ffl?o toaas&s 
the bessfp<sd 
pr®d e Btd»sa«oee r53.s< 
ta firi i s v? aggs»fcp 
oi l «it & iy kao etsg 
p per ixi;agg3(g-iaite£fe. 
sad lbs lea 
gzss»Bl68 Q63 It fesa$ 
Tf8dirty ai?g sstgsM-

stataicgs 
•IflKftr «Grb E&t?l5g€s 
to si ltst. 

eadaat easb Bats,l»ag§« 
highly ssggsdes i / p 9 
SSK3 « M & £al3 & litfe-
itte 

Maltese & 
•tinor olayetssse 

OM • r&mly gys»82.t> 
I t gink 

i a h b r o « » 9 q a a r t s 3 g a s 

earb s&twdal aad l i ^ i 
ie t faie& in pajFt-aeg&s 
to vf eaodstsaspaleo 

&*£»£&s to elaystaaen __ gy» 
gutoficaiis - SLae^yj 
firs^od MjEi^lesjts^ 
steadact eaa?b sa t s s i s i , 

7476 »-7604» Sandstone 
-,?ith Intasrbadded s i l t -
Stoas. 
SfiBSSS, 
oee era jpradcalaaatly 

fin® 
tesaz^s tfc» bass9 sag-

loogsjfglabla uisys t r 
s i l t o gssd 
i a f a r f s d Esd 

tea 
asd o«8 dk 
060 BUhfiesSiS t s s f v 
ssd f irajais&gssgiessb 
sp®eke asd l s s f ^ i t s 
l i t k i S S c 

26, 

®B B12& 

Ht 9.3 37 
IS. 9*4 ?S 9*0 
10 2/J2 S d W 

. A S aVS^AM 

• ssd faraea of es«2 

Lt bFov% v£«®e39 ps?2s5cj3 

jhsaa-abu&d toil s teg 
Lt brava a r g i l l a t s 
oesa sale 

L 

- iard, j&eo eayb 
ti^ht pojosi^oSull 
sracga a i secs i flii£r« 
ilsag f r ea 7690' -

gal igbt 
- slear^vf-fjaiJc E3dgsa« 
-ssf pesy sortsdjoosa 
I teal s t a g e s calo cat} 
- al l ty ipjtsvacsas oa?b 
- flacsko ssd vsath folaenj 
I tight poreaity8&p dull 
: aranga e i o s n l Slupv, 

grsy-
3Ligh.t grey Taroai-broMa" 
^ a s ^ brovn$soft»sod 

i r g i l l ipgoicgsarb 
jpjatscs asd IsMnaSg 
jt&ite H t h i o j s o a S red-
Ijbsrown flecksjasen ij! 

"" to vf »Stc 
ftYSTOMBttewa^UFJiat 

_ very darfc grsy s aaf t -
lra»iiooky~subfisa; 
sai£at»d ipfcarb-vsry 
arbtgeadss t o a r g l l l 

t t t l a j a r g l l l i p e 

// 

KU3 DATA 

® 9.2 
t& 8.0 
PC 2/32 

VIS 39 
gB "9*5 
Solids Tr 

Lth siaop iatarbedded 
slltStetse-BftJ daystofea^ 
?f»fjPEs4oa 7f»oea 

r 3 j f P 0 0 r * a 3 i ! » 2 9 r t 3 4 E 

l o o a i i p , B i e : 

ieato sl l tstonSfRles 
i t b r o a n , e r g i l l a s 

atcira. • 

brotm as abovs« 
Ej^^Jtoown-grsy 

abovojalao l i g h t 
brsuB(8dftgdiaps7sivs» 

irdstsms 6 Biltetorea 
tt i i Binor eslaystsae a? 

â g ests i /^ 

iTgroy to 

Leo I t bssjhl^ly g£sa t 
Bft-^SBsasg^aSy^gd^-' 

HUD DATA 
yf 9*2 fig 43 

gB 9.5 
2/32 gol fer 

7384'--
fesdstcno with edSSOT ' 
iatspfcaddsd stltstoiiis 
asd s inor eoal. 

I I t breKi i , f in@® v c ? g e 
; px«d s»A-gtb , altera r»t«-
Jly predea ooe grain 
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ftfcTCTT 2&7j8l 
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I 
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8700 
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_rTT7 

rjefcfl: 5 
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1 

8900 

-V 

HDD 2A2A 
Hf 9»2 ?ts 43 
a 3*0 pS 9.5 
HO 2/32 Sol te 

7gg4'~,\ 
fesdatoae «rf.th aino?' 
iatarbadded eiltstona 
sad ainor coal. 

i\Aits»ales2v» 
I t broisi>fin9» v oras 

3jW»d a*d-or«s,altesfiaQt«-
ly predos eas grsia 
lice, poorly-sod fftdtsa-
er»occ angular,prsd^a 
loose qtBfcgge are f r i 
te oee hard,trsce=afea-
Sant kao stx i/pj'to-assd 
®ale» finer and argil 
i/p»tight-infterae& ffcii 
-gd poroeiiya Xraea 
dull orange einaral 
Huorssseaesa 

ten 

oarb(«ica,white lithist 
argil i/p. 
QOALihlaafe. sabritrsooe j 
b&ec2sy6eona fraatara, 
brittle,herd. 

'7906«-7990i 
SAKPSTPCTtsa above tet 
deminanily asd gro uii l 
eale oa iuhare aggs. 

799Q*-ao«0' 
SAgPSTOSSiag abovo but 
do^iaantly f.'ins grain 
with l«m oalo eat 
«biers aggregates* 

M B D ^ A J A r -. 

tft 9.3 Vis"38 
- VL 8 pa 9.0 

IC 2/32 SjI- ,tr-. 

8e40«-8250« 
SASBSTpEEiaa abow but 
aad -teoew grain s 
doaiaaatly n s gta< 

3250'-85191 
SWfDyroSGiae above bat 
daa a gra,orily fcr-sl 
ealc cat bse sil io 
whare aggg,doB unoana 
as above bat percentage 
fina-^ed gat agga iner, 

MUD DATA 
St 9.2 Vie 38 
VL 7.5 pH 9.5 
IC 2/32 Sol t r 

•5® 
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— - f 

KOS DATA. 
Iff 9.3 VIS 37 
t& 9.0 pa 9q5 
JO 2/32 Solids ts 

8510'-8634.«fcn£atena 
Kith ainor interbsddad 
eiltatone aad elayetcski 
r I t byovm,vf»cr3sEa-
»?»ooo aagipaor^eod 
eorbad ̂ doainaatly imscd 
with intavba&ded agg^ei » 
etsdBaBda,agg» friafalej 
-osc hardjkaol ats^sil 
and tr oale oatfpoor tc 
in fsrrad porosity9ooo 
tr dull oraago flsor 
«ith alov pale silky 

slo a£«*s*r» lithica® 

orofiSi aat. 
SII33?9M»lE-g*d Uzow.i 
asws,aie,KLodEy-aabfia4} 
CS3 lithios and carb 
apaoiuisaoa^oals. 
CLAYSTO îflE btrovap 
bloaky-cabflsa^T eai*b 
gndas to elst ipgv 

abm, 
sad-era f l a f g o o d 
porosity. 
g64O«-8674!Sacdaten0L 
jiith intartede of siltH 
rtoa* asd aisor elay-

ecal at 
top of oeotictis 
^JCSfOHElAs abovefbat 
BM« I t liSOiEî fsaggc, 
bsesaiag pndos uaoons 
with depth ao fluor. . 
m s s m s B m m . ^ ^ 
beois««MR csarb flasks 

se above 

£L£ntQ2XQ ip-aie sis-, 
eca lithiae® 
8674,-3696«Silt8tcssa 
with aiior interbsddsd 
senfiatoae* 

ipBgtAs ab0V3s 
earb flssfcjj 

land laninafie 
^.pSfflpsAs abov^fbat 
doa I t b?o^»wbi.t9s 

yf 

pels orangc-^«lloH| 
pia veai 
cmh eat, 

eeadsWxa^oMgiltst^id,' 
SaESEBln&ite-at taaji-
f «geatfeaocaiafj imssas 
asd iptBE-cy^wcll sorts 
friable-v hard ipfsxg£c 
sts»aisor oarb 
as £U2os»$go trsiUBll4-
yallotfjpatsbyjauos1 
vdth v el oŝ ah mte 

ipe 

MBS 

10© 

se^m'Ls^mzy iSseŜ r-
aiscMBssaZsa $ i l t 
I t 

las Bfeoifa 
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ft; 
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9800 

% 
i 

3 
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501 

2SD-

9g 
flasl? 

i t 
L. 

sas afcsva 

S930'-9110tasadetme 
sLth *inor ist«rfesd/iB2 
elltrtaa* fjpd 

jhiaad gaetaostiLy fe 
w l l Kortade^U. @at» 
bur i | im lssas^ssg 

qtc (SBSfPeo? po^ssit? 
ae flour. 

^ S l i E\its-£1®S 
aidaesiiSj 

£ dlcptr^lvs elay» 
•tnaftly aslecxlas 

S M S E g p a t grey-It 
teom^Hedey ceo eafe 
Acs*** sttsfejsa&a? I s 
pu t grig t» Tof&.asts 

J L 
ahita-elear, 

B T « g S B S y P O O F 
garttng}loes9 gsB» sab 
oaf t© asggii&ft grn© 
p « b ? a d f a i l spst bas&9 
e m a i l posy porosity^ 
BO fls»s«aoe&fiso 

- 9200»«9504*SsBdet®aef 
aitfc-ig^soa iaterbsds 
at e l l t s t e i s . 
gAIBatOHglfe, abova,, 
dosiii&nfc tf-ssdjaggsrag-* 
atedsswbs>©Hads4iglit~ 
v psar visual porosity 
SUflBIPBRiAa absva. 

6/ 

mO DATA 
W 9*2 VIS ifi 
K. 7*5 |B 8,5 
PC 2/32 Salide t r 

: 9304»-9i66'S«eUtoBffl, 
' tdLtb Bi&of intorbedg 
of *lltstes«» 

sob orSfprsdoa f«aed 
bteoBlng Tf-f agge 
towels ha»9ssod eortsef, 

2 sa-iWsfires-irery hard, 
atx asd g i l i o cat-

ty earb arterial 4p?tr 
i i i yello»»pdak loegs tare 

touartMfti£brt>«>oo poos 
r viaual pogoaJ.tyia asd 
iSBtjEO flUSTfc 

- SILTSTOHEiHaht gvey» 
I bpo«a-fr«y bret3t|b&o@iQj, 
- k c f t ^ f l ^ e ^ g i l l ip 9 
ioce nlt»tr«c faldsp 
•arb'gpctim and leaiaai 
gndos to vf set ip« 

' 1—1—'(1)light g?ey-ts> dark 

r«ss\>ais t e s t a ra f t ? 

(2)dosiaaat sed biwaij 
fir&»hardg,teittle &p, 
biccfey ,o«a f»csii l&oss 
qiiarts(di2pareivt)-

g 

P 

•txrog oolttozlag of 
mid returns* 
9506*«958B*8iltst©asg 
with Jxttsrbedded 
sandoteao* 

absvoj, 
grades to alayetsas £p< 
2)As-'abo»fl 

aod «»11 sorted rEod. 
hudasilifl aaijargill 

poo? 
poroaity^ao fiue?« 

KTO-33A?A 
« 9 ,4 VIS m 
a 9 9o5 
PC 2/32 SaUda t r 

5© 

958S»-9656« -
JgAgg^Mt^ite-taaa? 
os<5 pals 
BSd-s^al l SSPSSd jS f f iM^j 

ass ao .3 
ity9Diill 
S.S11V 
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