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          Geology and Shows


GEOLOGY AND SHOWS
Formation Evaluation for East Pilchard-1 commenced from below the 13.375” casing shoe at 873.0m MDRT to the well’s Total Depth of 3138m MDRT. Sampling rates were dependent on rate of penetration. Washed cuttings samples were collected at the following intervals: 

From

(m)
To

(m)
Sampling

Interval (m)

885
895
10

895
1525
30

1525
3135
5

3135
3138
3

During the course of the well, all gas equipment was checked and calibrated before drilling. Carbide tracers were run at 1449m, 1816m and 2999m to ensure lag times were correct. Cuttings samples were analysed for calcimetry data as requested by the ESSO Wellsite Geologists.
The lithological units observed during the drilling of East Pilchard-1 are described below. For more detailed descriptions, see Appendix-1, Formation Evaluation Log.

36” HOLE SECTION

Seabed to 163m:
Returns to Seabed

17 ½” HOLE SECTION

163m to 885m:

Returns to Seabed

12 ¼” HOLE SECTION
885m to 955m:

ARGILLACEOUS CALCILUTITE 

ARGILLACEOUS CALCILUTITE: Light grey to medium light grey, olive grey. Soft, occasionally firm, subblocky, sticky in places, trace carbonaceous material and trace Foraminifera. 

There were no oil shows in this interval.
955m to 1200m:
ARGILLACEOUS CALCILUTITE and MARL 

ARGILLACEOUS CALCILUTITE: Light grey to light medium, grey light olive grey, olive grey.  Soft to firm, subblocky to blocky, sticky in parts, trace carbonaceous material, trace fine quartz grains, trace Foraminifera, trace fossil fragments.

MARL: Medium light grey, medium grey, olive grey, light olive grey.  Soft to firm, occasionally hard, subblocky to blocky, trace subrounded, fine and occasionally orange stained quartz grains, trace carbonaceous specks, trace fossil fragments.

There were no oil shows in this interval.

1200m to 1535 m:
MARL AND CALCAREOUS CLAYSTONE

CALCAREOUS CLAYSTONE: Light grey to medium light grey, light olive grey, olive grey. Soft to firm, subblocky to blocky, sticky in parts, trace carbonaceous material, trace fine quartz grains, trace glauconite, trace Foraminifera, trace fossil fragments. 

MARL: Medium light grey, medium grey, olive grey, light olive grey.  Soft to firm, occasionally hard, subblocky to blocky, trace fine, subrounded and orange stained quartz grains, trace carbonaceous specks, trace glauconite, trace pyrite nodules and disseminated pyrite, trace Foraminifera, trace fossil fragments. Grading to CALCAREOUS CLAYSTONE in places.

There were no oil shows in this interval.

1535m to 1645m:
CALCAREOUS CLAYSTONE

CALCAREOUS CLAYSTONE: Light medium grey, light grey to greenish grey, light olive grey, brownish grey. Soft to firm, subblocky to blocky, waxy, rare to trace glauconite, occasionally abundant glauconite, trace carbonaceous specks, trace pyrite, trace Dolomite, trace burrows, trace fossil fragments.  

There were no oil shows in this interval.

1645m to 1795m:
SILTSTONE, SANDSTONE, COAL and minor CLAYSTONE

SILTSTONE: Pale yellowish brown, yellowish brown, light brown, light olive grey, dark greenish grey, moderate brown, greyish brown, brownish grey, medium dark grey.  Firm to hard, dispersive, subblocky to blocky, platy, laminated, trace carbonaceous lamination, trace glauconite, trace nodular and disseminated pyrite.

SANDSTONE: Translucent to opaque quartz grains, very fine to medium, occasionally coarse grains, subangular to subrounded, subspherical, moderate to well sorted.  Rare to abundant white argillaceous matrix and trace silt matrix, well cemented in parts with trace to rare pyrite cement, weak silica cement.  Trace pyrite nodules, trace to glauconite, poor inferred porosity. Grading to SILTSTONE in places. 

COAL: Bituminous to subbituminous. Greyish black to black, brownish black. Firm to moderately hard, subconchoidal fracture, blocky, vitreous lustre, trace pyrite.  Grading to CARBONACEOUS SILTSTONE in places.

CLAYSTONE: Light grey to light olive grey, brownish grey. Firm, subblocky to blocky, waxy in parts, abundant glauconite, trace carbonate specks, trace pyrite, trace dolomite.

There were no oil shows in this interval. 

1795m to 1895m:
SILTSTONE, SANDSTONE and minor COAL

SILTSTONE: Dark greenish grey, dark grey, greenish grey, brownish grey, olive grey, medium grey to medium dark grey. Firm to hard, subblocky to blocky, trace to rare carbonaceous laminations, trace glauconite, trace nodular and disseminated pyrite.

SANDSTONE: Translucent to opaque, occasionally yellowish brown stained, occasionally frosted quartz grains.  Predominantly loose, fine to very coarse grained with occasional pebbles, subangular to rounded, subelongated to subspherical, poor to moderately sorted, weak siliceous cement, trace pyrite cement, rare argillaceous matrix, trace disseminated pyrite and coal fragments, fair inferred porosity.

COAL: Subbituminous. Greyish black to black, brownish black. Firm to moderately hard, subconchoidal fracture, blocky, vitreous lustre, trace pyrite. Grading to CARBONACEOUS SILTSTONE in places.

There were no oil shows in this interval

.

1895m to 2100m:           SANDSTONE, SILTSTONE, COAL with minor CARBONACEOUS SILTSTONE 

SANDSTONE: Translucent to opaque, occasionally grey, occasionally frosted, quartz grains. Predominantly loose, fine to very coarse grained with occasional pebbles, subangular to subrounded, subelongated to subspherical, poor to moderately sorted, trace to rare pyrite cement, rare weak siliceous cement, trace pyrite nodules, good inferred porosity.

SILTSTONE: Dark yellowish brown, dusky yellowish brown to brownish grey, olive grey, light grey.  Firm to moderately hard, subblocky to blocky, trace to rare disseminated pyrite, trace carbonaceous laminations. Grading to CARBONACEOUS SILTSTONE in places.

COAL: Subbituminous, greyish black, brownish black, black to dusky brown.  Firm to moderately hard, subconchoidal, subblocky to blocky.  Grading to CARBONACEOUS SILTSTONE in places.

CARBONACEOUS SILTSTONE: Dusky brown to dark yellowish brown, olive black. Firm to moderately hard, subblocky to blocky, laminated. Grading to COAL in places.

There were no oil shows in this interval.

2100m to 2200m:
SILTSTONE interbedded with SANDSTONE

SILTSTONE: Brownish grey to olive grey. Soft to firm, occasionally hard and pyritic, amorphous to blocky, rare coal fragments, trace to abundant glauconite, trace disseminated pyrite, trace pyrite nodules, trace carbonaceous material, trace carbonaceous laminations. Grading to CARBONACEOUS SILTSTONE in places.

SANDSTONE: Light olive grey to light grey, clear to translucent quartz grains.  Loose, very fine to medium grained, angular to subrounded, subelongated to subspherical, poorly to well sorted, trace to rare disseminated pyrite, trace pyrite cement, , trace fine pyrite aggregates, trace nodular pyrite, trace metallic green micromicaceous flakes, trace black carbonaceous material, trace glauconite, trace dolomite, trace Foraminifera, fair inferred porosity.

There were no oil shows in this interval.

2200m to 2440m:
SILTSTONE interbedded with SANDSTONE and minor COAL

SILTSTONE: Light grey, light brownish grey, light olive grey, olive grey, dark greenish grey, pale yellowish brown, dark yellowish brown. Very soft to firm, sticky in places, subblocky to blocky, trace to common carbonaceous specks, trace carbonaceous laminations. Grading to CARBONACEOUS SILTSTONE in places and ARGILLACEOUS SANDSTONE in places.

SANDSTONE: Clear to translucent, occasionally medium light grey, pale blue green, light red, opaque, frosted and milky quartz grains. Predominantly loose, fine to very coarse grained, subangular to subrounded, subspherical, poorly to moderately sorted, trace to common pyrite cement, trace siliceous cement, trace nodular pyrite, trace micromicaceous and mica flakes, poor to fair inferred porosity.

COAL: Greyish black to black, brownish black. Bituminous to subbituminous, fissile to conchoidal, brittle in places, vitreous to subvitreous. Grading to CARBONACEOUS SILTSTONE in places.

There were no oil shows in this interval.

2440m to 2517m:
VOLCANICS

BASALT: Black, dark brown black, greenish black, firm to hard, mafic, abundant anhedral pyroxene, common olivine and biotite, feldspar, minor quartz, mottled texture, glassy groundmass, rare quartz or minor carbonate minerals filled amygdales.

TUFF: Red to brown. Soft argillaceous microlaminated remnant pyroxenes in microcrystalline glassy/ash groundmass, common biotite, occasional emerald green serpentine phenocrysts.

ALTERED VOLCANICS: Greenish brown, light grey, greyish red, pale reddish brown, mottled texture, some relict crystalline texture, predominantly weathered feldspars, white to pale green clays (chlorite, kaolinite, serpentine), soft to very soft.

There were no oil shows in this interval.

2517m to 2570m:
SANDSTONE with minor SILTSTONE 

SILTSTONE: Yellowish brown, pale yellowish brown, very light grey, very pale or pale yellowish brown, very soft to soft, subblocky, occasionally amorphous, minor carbonaceous specks, minor carbonaceous laminations, trace rounded silica concretions, argillaceous in places.  Grading to CLAYSTONE in places.

SANDSTONE: Clear to translucent quartz grains, fine to medium, predominantly medium, minor fine grains, trace coarse, subangular  to subrounded, subspherical, moderately sorted, predominantly loose, occasionally hard, , trace friable aggregates with trace weak argillaceous cement, rare pyrite cement, trace siliceous cement, trace calcite cement, trace coal fragments, fair to poor inferred porosity, trace fluorescence.

FLUORESCENCE: 

2525m to 2530m:Trace. Dull yellowish green, spotted fluorescence in fine grey aggregates, slow weak direct cut, weak slow cream diffuse crush cut, thin dull yellow film residue.

2570m to 2590m:
VOLCANICS

BASALT: Black, dark brownish black, greenish black, brownish grey, red brown, firm to hard, mafic, trace anhedral pyroxene, trace olivine and biotite, trace feldspar, trace quartz, trace secondary calcite and quartz veins.

ALTERED VOLCANICS: pale olive to greyish olive, light greenish grey to greenish grey, white to very light grey, very soft to soft, trace rounded silica concretions, trace remnant crystal structure.

There were no oil shows in this interval.

2590m to 2675m:
SANDSTONE interbedded with SILTSTONE
SILTSTONE:  Dark yellowish brown, dusky yellowish brown, olive grey, brownish grey, light brownish grey, soft, firm in places, subblocky to blocky, amorphous in places trace carbonaceous specks, trace carbonaceous laminations, trace coal fragments. Grading to CARBONACEOUS SILTSTONE in places.

SANDSTONE: White to light brown. Translucent, clear, opaque quartz grains, predominantly loose and clean, fine to coarse, occasionally very coarse, subangular, locally subrounded, subspherical, fine to medium aggregates with white argillaceous matrix, abundant argillaceous matrix, trace weak silica cement, trace pyrite cement and pyrite nodules, trace hard calcite cemented aggregates. Poor visible porosity.

FLUORESCENCE:

2590m to  2595m Trace. Dim pinkish yellow spotted fluorescence, very weak direct cut slow weak cream diffuse crush cut, thick greenish yellow ring residue.

2595m to 2605m Trace to 10%. Dim pale blue spotted fluorescence, weak direct cut, slow weak bluish yellow diffuse crush cut, thick pale greenish yellow ring residue.

2610m to 2619m Trace. Dim pinkish yellow spotted fluorescence, trace weak direct cut, trace very slow weak dim pale blue crush cut, trace residue.

2620m to 2630m 5%. Dull pale green, no direct cut, trace very slow pale yellow cream crush cut, thin moderately solid greenish yellow residue ring.

2635m to 2640m 10%. Dull, light green, no direct cut, trace very slow pale blue-cream crush cut, thin broken light blue green residue ring.

2665m to 2670m Trace. Dim yellowish green spotted fluorescence, slow bleeding cream direct cut, instant dark cream crush cut, thin pale yellow residue ring.

2675m to 2745m:
Interbedded SANDSTONE and SILTSTONE 

with minor COAL and DOLOMITE
SILTSTONE: Dark yellowish brown, dusky yellowish brown, olive grey, brownish grey, light brownish grey, soft, firm in places, subblocky to blocky, amorphous in places, trace carbonaceous specks, trace carbonaceous laminations, trace coal fragments. Grading to CARBONACEOUS SILTSTONE in places.

SANDSTONE: Light grey. Translucent to clear, occasionally opaque quartz grains, loose, very fine to medium, occasionally coarse to very coarse, trace granule, subangular to subrounded, minor fractured grains, locally strong pyrite cement, rare pyrite nodules, trace fine to medium aggregates with white to pale pinkish grey argillaceous matrix, trace grey chert, trace argillaceous matrix, trace moderately hard silica cement, trace hard calcite cemented aggregates. Poor to moderate inferred porosity, very poor to poor visual porosity, trace fluorescence 

COAL: Greyish black to black, brownish black.  Bituminous to subbituminous, fissile to conchoidal, brittle in places, vitreous to subvitreous. Grading to CARBONACEOUS SILTSTONE in places.

DOLOMITE: Dark yellowish brown, dusky yellow brown. Cryptocrystalline, very hard block and flinty.

FLUORESCENCE:

2690m to 2695m Trace. Dim yellowish green spotted fluorescence, slow bleeding bluish green direct cut, moderate bluish green crush cut.

2745m to 2835m:
SANDSTONE interbedded with SILTSTONE and minor COAL
SILTSTONE: Dusky yellowish brown, light greenish grey, light brownish grey, soft to firm, subblocky to blocky, trace carbonaceous specks, trace chalcedony. 

SANDSTONE: Translucent to clear, white, trace milky quartz grains, loose, occasional aggregates, fine to medium, occasionally coarse to very coarse, subangular to subrounded, trace to 5% yellowish brown very hard DOLOMITE with trace pyrite, trace fractured grains, locally trace pyrite cement and nodules, trace fine to medium aggregates with white to pale pinkish grey argillaceous matrix, trace argillaceous matrix, trace moderately hard silica cement, trace mica flakes. Poor to fair inferred porosity, very poor to poor visual porosity, trace fluorescence. 

COAL: Greyish black to black, brownish black. Bituminous to subbituminous, fissile to conchoidal, brittle in places, vitreous to subvitreous. Grading to CARBONACEOUS SILTSTONE in places.

FLUORESCENCE:

2755m to 2765m Trace. Dim pale bluish yellow spotted fluorescence no direct cut, trace thick pale yellowish green residue.

2790m to 2795m Trace. Dim pale greenish yellow spotted fluorescence, no direct cut, very weak very slow pale cream diffuse crush cut, trace residue. 

2835 to 2875m:
SILTSTONE 
SILTSTONE:  Light brownish grey to brownish grey, light greenish grey, dusky yellowish brown, soft to firm, subblocky to blocky, dispersive in places, trace carbonaceous specks, trace carbonaceous specks, trace carbonate laminations, trace pyrite. 

There were no oil shows in this interval.

2875m to 2980m:
SANDSTONE interbedded with SILTSTONE and minor COAL
SILTSTONE: Dusky yellowish brown, light greenish grey, brownish grey to light brownish grey. Soft to firm, dispersive in parts, subblocky to blocky, trace carbonaceous specks and laminations, trace pyrite nodules. Grading to CARBONACEOUS SILTSTONE in places.  

SANDSTONE: Dark yellowish brown to pale yellowish brown. Translucent to clear, occasional opaque quartz grains, loose, fine to medium, occasionally coarse to very coarse and very fine, subangular to subrounded, trace fractured grains minor to abundant fine aggregates with abundant kaolin matrix, locally trace pyrite cement and nodules, trace fine to medium aggregates with white argillaceous matrix, trace argillaceous matrix, trace weak dolomite to silica cement, trace lithic fragments, trace mica flakes.  Poor to good inferred porosity, very poor to poor visual porosity, trace to 10% flouresence. Grading to SILTSTONE in places.

COAL: Black to brownish black. Bituminous to subbituminous, dull, soft to firm, subblocky, irregular fracture. 

FLUORESCENCE:

2910m to 2915m 10%. Dull light yellow peach, no direct cut, no crush cut, no residue.

2915m to 2920m 35%. 2920m to 2925m 10%. Dominate dull yellow to light red green, peach, no direct cut, very weak crush cut, trace broken light cream residue ring.

2930m to 2940m 5%. 2940m to 2945m Trace. Dull bluish white spotted fluorescence, no direct cut, pale yellow bleeding direct cut, moderate yellowish white diffuse crush cut, thick residue ring

2980m to 3020m:
SILTSTONE
SILTSTONE: Pale yellowish brown, dusky yellowish brown, greenish black, brownish black, brownish grey. Soft to moderately hard, dispersive in parts, blocky, trace carbonaceous specks and laminations. Grading to ARENACEOUS SILTSTONE in places.

3020m to 3090m:
SANDSTONE interbedded with SILTSTONE 
SILTSTONE: Dusky yellowish brown, greenish black, brownish black, brownish grey. Soft, occassionally firm, subblocky to blocky, argilaceous in places, trace carbonaceous specks and laminations. Brownish black. Firm to moderatley hard, occassionally hard, predominantly argilaceous, arenaceous in places, trace mica, trace pyrite.

SANDSTONE: Translucent to clear, occasional opaque quartz grains, loose, fine to medium, occasionally coarse, subangular, minor to abundant white argillaceous matrix, trace fractured grains, trace flouresence. Off white to light brown, fine aggregates with abundant kaolin matrix, trace weak argillaceous to silica cement, trace mica flakes. Poor to good inferred porosity, very poor to poor visual porosity, trace to 5% flouresence. 
FLUORESCENCE:

3040m to 3060m 5%- trace. Dull yellow spotted fluorescence, slow pale yellow bleeding direct cut, moderate fast light yellow crush cut, moderate yellow/green residue ring

3065m to 3090m 5%- trace. Dull yellow spotted fluorescence, no direct cut, slow cream bleeding crush cut, moderate blue residue ring.

3090m to 3138m:          SANDSTONE interbedded with SILTSTONE and minor COAL and

                                      VOLCANICS

SILTSTONE: Dusky yellowish brown, greenish black, brownish black, brownish grey. Soft, occassionally firm, subblocky to blocky, argilaceous in places, trace carbonaceous specks and laminations. Brownish black. Firm to hard, predominantly argilaceous, arenaceous in places, trace mica, trace pyrite.

SANDSTONE: Translucent to clear, occasional opaque quartz grains, loose, fine to coarse, subangular to subrounded, minor to abundant white argillaceous matrix, trace argillaceous cement, trace fractured grains, trace pyrite, trace chlorite, trace coal framents, trace flouresence. Off white to light brown, fine to medium aggregates with abundant kaolin matrix, trace weak argillaceous to silica cement, trace weak dolomite cement, trace mica flakes. Poor to good inferred porosity, very poor to poor visual porosity, trace to 10% flouresence. 
COAL: Black to brownish black. Bituminous to subbituminous, dull, soft to firm, subblocky, irregular fracture. 

VOLCANICS: Yellowish grey, mottled green/white, light green, white and black speckled, predominantly quartz, yellowish grey weathered feldspars, Black to dark brownish black pyroxene and olivine, altered in parts to white and pale green clays (chlorite, kaolinite, serpentine).

FLUORESCENCE:

3090m to 3115m 5%- trace. Moderate yellowish blue spotted fluorescence, slow bleeding direct cut, moderate diffuse light blue/cream crush cut, thin cream residue ring.

3115m to 3130m 10%- 5%. Moderate yellowish blue spotted fluorescence, slow bleeding direct cut, thin diffuse pale blueish white crush cut, thin residue ring.

Drilling Rate Summary for All Lithology Intervals on East Pilchard-1




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




Minimum
Maximum
Average

 885 -  955
5.7
97.1
42.4

 955 -  1200
8.4
93.0
32.9

 1200 - 1535
9.2
128.6
53.2

  1535 - 1645
14.6
167.5
69.1

1645 - 1795
3.9
90.8
23.2

1795 - 1895
4.9
113.5
29.4

1895 - 2100
1.8
84.8
19.8

2100-2200
0.4
29.8
8.5

2200-2440
1.7
23.1
7.2

2440-2517
1.6
9.4
5.1

2517-2570
1.8
9.4
5.4

2570-2590
3.0
8.9
5.3

2590-2675
2.2
6.1
4.0

2675-2745
1.6
10.1
4.1

2745-2835
1.6
25.2
6.3

2835-2875
1.8
21.1
6.1

2875-2980
1.6
25.5
6.5

2980-3020
2.0
5.8
3.5

3020-3090
1.9
13.7
4.8

3090-3138
2.4
16.0
7.9

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














Interval (m)

Total Gas (gas units)




Chromatograph Analysis (percent %)









   Range

    Max Gas
     Av. Total









From
To
From
To
    at (m)
Gas

C1
C2
C3
iC4
NC4
IC5
nC5

0
885
Returns to Seabed
Min
-
-
-
-
-
-
-




Max








885
955
0.6
4.5
931
2.4
Min
-
-
-
-
-
-
-







Max
0.061







955
1200
1.4
5.7
1117
3.9
Min
0.006
-
-
-
-
-
-







Max
0.063







1200
1535
1.6
6.4
1405
3.9
Min
0.005
-
-
-
-
-
-







Max
0.081







1535
1645
2.0
5.9
1619
4.6
Min
0.017
-
-
-
-
-
-







Max
0.125
0.008






1645
1795
1.7
12.1
1728
4.8
Min
0.018
-
-
-
-
-
-







Max
0.191
0.015
0.007
0.002
0.002



1795
1895
1.5
6.5
1868
2.7
Min
0.011
-
-
-
-
-
-







Max
0.071
0.011
0.004





1895
2100
0.8
14.8
1995
3.2
Min
0.007
-
-
-
-
-
-







Max
0.200
0.092
0.093
0.094
0.095
0.098
0.095

2100
2200
1.0
3.3
2196
1.8
Min
0.009
-
-
-
-
-
-







Max
0.040
0.006
0.003

0.001



2200
2440
1.2
10.3
2368
3.3
Min
0.012
0.002
0.001
-
-
-
-





2378

Max
0.138
0.012
0.005

0.001
0.001


2440
2517
1.0
2.0
2482
1.5
Min
0.011
-
-
-
-
-
-





2484

Max
0.028
0.009
0.003





2517
2570
1.1
6.1
2520
2.3
Min
0.011
0.001
-
-
-
-
-







Max
0.083
0.010
0.05
0.02
0.02



2570
2590
0.5
2.0
2588
1
Min
0.010
-
0.001
-
-
-
-







Max
0.032
0.05
0.002





2590 
2675
1.2
20.2
2662
8.25
Min
0.013
0.003
0.001
-
-
-
-







Max
0.384
0.020
0.008
0.002
0.002
0.001
0.001

2675
2745
1.8
32.3
2725
10.25
Min
0.015
0.003
0.002
-
-
-
-







Max
0543
0.019
0.009
0.003
0.004
0.001
0.001

2745
2835
1.65
25
2790
6.2
Min
0.014
0.002
0.001
-
-
-
-







Max
0.422
0.018
0.007
0.003
0.003
0.001
0.0.00111

2835
2875
1.5
7
2864
3.4
Min
0.016
0.003
0.002
-
-
-
-







Max
0.112
0.010
0.004

0.002



2875
2980
1.46
61
2923
7
Min
0.016
0.003
0.002
-
-
-
-







Max
1.097
0.030
0.017
0.005
0.010
0.003
0.003

2980
3020
1.5
6
2991
4
Min
0.028
-
0.001
-
-
-
-







Max
0.072
0.007
0.004
0.003
0.005
0.002
0.001

3020
3090
2.45
53
3079
8.4
Min
0.027
0.004
0.002
-
-
-
-







Max
0.715
0.014
0.006
0.002
0.003



3090
3138
1.5
40.8
3120
13.9
Min
0.012
0.004
0.002
-
-
-
-







Max
0.640
0.019
0.009
0.002
0.005
0.001
0.003
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