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     Geology and Shows


GEOLOGY AND SHOWS
Formation Evaluation for Beardie - 1 commenced from below the 13.375” casing shoe at 849.1m MDRT to the well’s Total Depth of 1905m MDRT. Sampling rates were dependent on rate of penetration. Washed and lightly washed (Palynology) cuttings samples were collected at the following intervals: 

	From

(m)
	To

(m)
	Sampling

Interval (m)

	863
	890
	27

	890
	920
	30

	920
	1430
	5

	1430
	1500
	10

	1500
	1905
	5


During the course of the well, all gas equipment was checked and calibrated before drilling. 
The lithological units observed during the drilling of Beardie – 1 are described below. For more detailed descriptions, see Appendix-1, Formation Evaluation Log.

36” HOLE SECTION

Seabed to 123.5m: 
Returns to Seabed

17.5” HOLE SECTION

123.5m to 863m: 
Returns to Seabed

12.25” HOLE SECTION
863m to 1065m: 
ARGILLACEOUS CALCILUTITE 

ARGILLACEOUS CALCILUTITE: White to very light grey, light grey, medium light grey to medium dark grey, light olive grey to olive grey, brown grey.  Soft to moderately hard, occasionally friable, subblocky to blocky, occasionally amorphous with abundant argillaceous matrix, trace glauconite, trace pyrite, trace carbonaceous material, trace recrystallised calcite, trace crystalline calcite, trace echinoid spines and trace Foraminifera.  Grading to CALCAREOUS CLAYSTONE in places.

There were no oil shows in this interval.
1065m to 1195m: 
ARGILLACEOUS CALCILUTITE, ARGILLACEOUS CALCISILTITE,                   SANDSTONE with minor CALCILUTITE and CLAYSTONE

ARGILLACEOUS CALCILUTITE: White, very light to light grey, medium to medium dark grey, olive grey to brownish grey.  Soft to firm, amorphous to subblocky with abundant argillaceous matrix, rare glauconite pellets, trace carbonaceous material, trace recrystallised calcite, trace glauconite, trace disseminated and nodular pyrite, trace Foraminifera.  Grading to CALCAREOUS CLAYSTONE in places.

CALCILUTITE: White to very light grey.  Soft to firm, amorphous to subblocky with trace glauconite. 

ARGILLACEOUS CALCISILTITE: White to light grey, medium grey to medium dark grey.  Soft to moderately hard, amorphous to subblocky with common glauconite, trace carbonaceous material and trace crystalline calcite.

SANDSTONE: White to light grey.  Translucent, occasionally clear quartz grains, loose, occasionally moderately hard to hard aggregates.  Fine to coarse, predominantly medium to coarse, trace very coarse grains, subangular to rounded, predominantly subrounded, subelongate to spherical, poorly to moderately well sorted.  Trace pyrite cement, trace calcareous cement and trace carbonaceous material.  Fair to good inferred porosity, poor visual porosity.

CLAYSTONE: White, very light grey, light olive grey, pale yellowish brown.  Soft, amorphous to subblocky, common siderite staining, minor green and dark green moderately coarse grained glauconite, rare fine quartz grains and trace disseminated pyrite.

There were no oil shows in this interval.

1195m to 1405m:

Interbedded SANDSTONE, COAL and minor SILTSTONE

SANDSTONE: White to light grey, medium light grey.  Clear to translucent quartz grains, predominantly loose, common fine grained hard aggregates, fine to very coarse grained, predominantly moderately coarse, occasionally granular, rare pebbles, subrounded to rounded, occasionally subangular, subelongate to spherical, trace fractured grains, poor to moderately well sorted with trace to abundant slightly calcareous argillaceous matrix. Rare disseminated and nodular pyrite, rare to trace pyrite cement, trace to common mica, trace glauconite pellets, trace carbonaceous material, trace coal and trace Foraminifera.  Poor to fair visual porosity, poor to good inferred porosity.

COAL: Medium brown, dusky brown, brownish black, olive black, greyish black to black.  Subvitreous to vitreous, brittle to moderately hard, occasionally hard, blocky, angular to sub-conchoidal, conchoidal in places with trace disseminated pyrite.  Grades to CARBONACEOUS SILTSTONE in places.

SILTSTONE: Medium light grey to light grey, light olive grey.  Soft, amorphous to subblocky with common very fine quartz grains, trace pyrite and trace glauconite. 

There were no oil shows in this interval.

1405m to 1555m

SANDSTONE with interbedded COAL, SILTSTONE and minor 

CARBONACEOUS SILTSTONE

SANDSTONE: Clear to translucent and occasionally grey  and orange stained quartz grains, fine to coarse grained, predominantly medium to coarse, rare pebbles, loose, angular to subrounded, occasionally rounded, subelongate to subspherical, rare to trace fractured grains, moderately well sorted containing trace white argillaceous matrix, rare to trace pyrite cement and trace glauconite. Poor to good inferred porosity. 

COAL: Greyish black to black, brownish black to olive black.  Firm to moderately hard, vitreous, blocky, sub-conchoidal to conchoidal fracture.  Grading to a CARBONACEOUS SILTSTONE in places. 

SILTSTONE: Moderate yellowish brown to light pale brown, greyish orange pink, pale yellowish orange, greyish brown, mottled texture in places.  Soft to firm, occasionally moderately hard, subblocky to subfissile with carbonaceous microlaminations, common carbonaceous material, trace nodular and disseminated pyrite and trace mica. Grading to a CARBONACEOUS SILTSTONE. 

CARBONACEOUS SILTSTONE: Brownish grey to dark yellowish brown, moderate yellowish brown.  Soft, subfissile, subblocky to blocky, with carbonaceous microlaminations and trace disseminated pyrite. Grading to SILTSTONE in places.

There were no oil shows in this interval.

1555m to 1625m: 

SANDSTONE and CONGLOMERATIC SANDSTONE with Interbedded 

COAL and SILTSTONE
SANDSTONE: Clear to translucent quartz grains, loose, common very hard aggregates, fine to very coarse grained, subrounded to subangular, common to abundant fractured grains, subspherical, poorly sorted with common hard dolomite cement, trace pyrite, trace glauconite. Poor visual porosity. Dolomite fluorescence: light yellowish green.

CONGLOMERATIC SANDSTONE: Clear to translucent quartz grains, loose, fine to very coarse with occasional granules, predominantly medium to coarse, subangular occasionally subrounded, common fractured grains, subelongate to subspherical, poorly sorted. Contains common hard, dolomite cement, which is medium grey to dark grey, greyish orange in colour, trace pyrite cement, trace nodular pyrite and trace glauconite pellets.  Poor visual porosity.  Dolomite fluorescence: Bright greenish yellow. 

COAL: Greyish black to black, brownish black to olive black.  Firm to moderately hard, vitreous, blocky, sub-conchoidal to conchoidal fracture.  Grading to a CARBONACEOUS SILTSTONE in places. 

SILTSTONE: Moderate yellowish brown to light pale brown, greyish orange pink, pale yellowish orange, greyish brown, mottled texture in places.  Soft to firm, occasionally moderately hard, subblocky to sub- fissile with carbonaceous microlaminations, common carbonaceous material, trace nodular and disseminated pyrite and trace mica. Grading to a CARBONACEOUS SILTSTONE. 

There were no oil shows in this interval.
1625m to 1780m: 

Interbedded SANDSTONE, SILTSTONE and COAL

SANDSTONE: Clear to translucent quartz grains, loose, trace hard aggregates, fine to very coarse, angular to subrounded, subelongate to subspherical, poor to moderate sorting with rare pyrite cement, trace argillaceous matrix, trace mica flakes, trace pyrite nodules and trace glauconite.  Poor to fair inferred porosity, poor visible porosity. 

COAL: Dusky brown to black, greyish black.  Subvitreous to vitreous, firm to moderately hard, blocky, angular to sub-conchoidal with trace disseminated pyrite.

SILTSTONE: Dusky brown to dusky yellowish brown, light brownish grey, medium light grey to light grey, light olive grey, yellowish grey, occasional moderate yellowish brown, occasional medium grey.  Soft to moderately hard, amorphous to subblocky, occasionally subfissile, with trace to minor carbonaceous laminations, trace to minor carbonaceous specks and trace disseminated pyrite. Grading to CARBONACEOUS SILTSTONE and CLAYSTONE in places.

CLAYSTONE: Pale yellowish brown to dusky yellowish brown, occasional light brown.  Soft, amorphous to subblocky. Grading to a SILTSTONE in places.

There were no oil shows in this interval.

1780m to 1905m: 

SANDSTONE and CLAYSTONE with minor interbedded SILTSTONE 

and COAL
SANDSTONE: Clear to translucent quartz grains, rare medium light grey to medium grey opaque grains.  Loose, with trace hard aggregates, fine to coarse grained, predominantly medium to coarse, angular to subrounded, subelongate to subspherical, minor to abundant fractured grains, moderately sorted containing trace dolomite cement, trace to rare pyrite cement, trace pyrite nodules, trace glauconite and trace mica flakes. Fair to good inferred porosity, poor visible porosity.

CLAYSTONE: Pale yellowish brown, light olive grey, very light grey to medium grey, occasionally brownish grey, occasionally greyish brown to dusky brown.  Soft to firm, amorphous to subblocky with trace pyrite, and trace carbonaceous specks. Grades to SILTSTONE in places.

SILTSTONE: Light brownish grey, medium light grey to light grey, light olive grey, yellowish grey, light brown to moderate brown. Soft to firm, subfissile to fissile, subblocky, with trace disseminated pyrite, trace carbonaceous specks and trace of carbonaceous microlaminations.

COAL: Black to brownish black, olive black, dusky yellowish brown.  Subvitreous to vitreous, firm to moderately hard, subblocky to blocky, sub-conchoidal fracture with trace to common disseminated pyrite.

There were no oil shows in this interval.

	Drilling Rate Summary for All Lithology Intervals on Beardie-1

	Depth Interval (m)
	RATE OF PENETRATION (m/hr)

	
	Minimum
	Maximum
	Average

	 863 -  1065
	8.6
	64.3
	27.9

	 1065 -  1195
	11.5
	139.5
	29.9

	 1195 - 1405
	1.7
	160.0
	53.7

	  1405 – 1555
	10.3
	168.2
	56.1

	1555 - 1625
	0.8
	56.3
	18.3

	1625 – 1780
	4.7
	63.3
	25.2

	1780 - 1905
	2.1
	55.9
	15.2


	Summary of Gas Readings Recorded for All Lithology Intervals on Beardie–1

	Interval (m)
	Total Gas (%)
	
	Chromatograph Analysis (percent %)

	
	
	   Range
	    Max Gas
	     Av. Total
	
	
	
	
	
	
	
	

	From
	To
	From
	To
	    at (m)
	Gas
	
	C1
	C2
	C3
	iC4
	NC4
	IC5
	nC5

	0
	863
	Returns to Seabed
	Min
	-
	-
	-
	-
	-
	-
	-

	
	
	
	Max
	
	
	
	
	
	
	

	863
	1065
	0.0
	0.03
	    997-998,1006
	0.02
	Min
	0.0027
	-
	-
	-
	-
	-
	-

	
	
	
	
	1012-1018
	
	Max
	0.280
	
	
	
	
	
	

	1065
	1195
	0.01
	0.26
	1192
	0.05
	Min
	0.0054
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	0.2031
	0.0182
	0.007
	
	
	
	

	1195
	1405
	0.04
	0.92
	1236
	0.24
	Min
	0.0190
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	0.6559
	0.0610
	0.0250
	0.009
	0.0057
	0.0095
	0.003

	1405
	1555
	0.10
	1.14
	1413
	0.22
	Min
	0.0180
	-
	0.0019
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	0.1534
	0.0390
	0.0265
	0.0111
	0.0253
	0.0250
	0.0223

	1555
	1625
	0.03
	0.22
	1625
	0.08
	Min
	0.0095
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	0.0907
	0.0235
	0.0144
	-
	0.0014
	0.0010
	0.0015

	1625
	1780
	0.04
	4.57
	1676
	0.35
	Min
	0.0180
	0.0060
	0.0049
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	3.4004
	0.4665
	0.1110
	0.0181
	0.0295
	0.0081
	0.0089

	1780
	1905
	0.01
	0.23
	1792-1793
	0.06
	Min
	0.0125
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	Max
	0.2551
	0.0279
	0.0101
	0.0006
	0.0022
	-
	-
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