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INTRODUCTION

Gas concentrations are reported on a percent by volume
basis.

Datalog was mobilized on April 20, 1999 and services were
completed on September 7, 1999. A two man logging unit
commenced logging at 432 meters and terminated at 3383
metres.

* * *

DATALOG SYSTEM

detection was provided to evaluate any
of interest and determine any oil/water

Hydrocarbon gas
potential zone
contacts.

Datalog Technology Inc. was contracted to provide mudlogging
for CDN FOREST et al NORTH LIARD N-61, N61-60-40-123-30.
Continuous data acquisition ,with both database and real-time
monitoring was provided via the QLOG system. This system was
interfaced with a high speed chromatograph to monitor,
collect and evaluate hydrocarbons.

To ensure accurate data, a number of field tests were
performed periodically by the mud logger while drilling the
well. The chromatograph was calibrated on a regular basis to
ensure and maintain its optimum performance. Checks were
made on the lag time at regular intervals, and hole depth
was checked against the driller's pipe tally at each
connection.

The monitoring and analysis of gases in the drilling fluid
was undertaken using an electric degasser mounted in thG
shaker box. By stirring the mud with a high-speed rotating
agitator and thus reducing its surface tension, the gas was
released from the drilling mud and drawn to the logging unit
with a sample pump.

Gas compositional determination was made with the gas
chromatograph, which permitted continuous high speed
resolution of C1 to CS and C02 every 30 seconds, accurate
to 10 ppm. Water vapour was removed from the incoming gas
stream by using glycol, calcium chloride and magnesium
perchlorate as drying agents. These chemicals have no effect
on the hydrocarbons, C02 or H2S content of the analyzed gas.

In addition to the recording of background and liberated gas
shows, any trip and connection produced gases were also
monitored for use in safety evaluation.
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WELL SUMMARY

Mudlogging Personnel: Darren Pearson
Kurt Coonfer
Doug Haugen

Mud Type: Gel Chem 0 to 736m
K-polYdler 736m to 3147m
Polyml9r 3147m to 3384m

185.0 m
736.0 m

3147.0 m

425 m to 3380 m

o m to 185 m
185 m to 736 m
736 m to 3147 m

3147 m to 3384 m

503.0 nun @
339.0 nun @
244.0 mm @

Company: CANADIAN FOREST OIL LTD.

Well Name: CDN FOREST et al NORTH LIARD N-61

Surface Location: N61-60-40-123-30

Target Location: N61-60-30-123-42

K. B. : 610. 7 m

GRD.: 604.0 m

Mudlogging Commenced: April 20, 1999 @ 432 m

Mudlogging Completed: September 11,1999

Casing:

Drilling Foreman:

Geologist: Bill Godwin
Doug McKenzie
Rob Kelly

Sample Description:

Hole Size: 660 rom
444 mm
311 mm
216 nun

Driller Depth: 3384 m

Spud Date: March 21, 1999

Date Completed: September 7,1999

Drilling Contractor: AKITA

Rig No: 58

________________ CDN FOREST et al NORTH LIARD N-61-------------­
N61-60-40-123-30
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BIT NO SIZE TYPE JETS DEPTH DEPTH MADE HOURS CONDo
IN OUT OUT

(mm) (mm) (m) (m) (m) hrs T/B/G

lA 660 Western R3 22.0 22.0 22.0 00.0 70.0 39 14.00

2A 660 RBI 3CJ'C 17.5 17.5 17.5 70.0 128.0 !i8 62.00

3A-RR 660 HW R3 25.0 25.0 25.0 126.0 134.0 7 18.25

4A 660 HW RJ4 25.0 25.0 25.0 134.0 137.0 3 11.25

SA 660 Smith 2JS 25.0 25.0 25.0 137.0 153.0 16 43.50

6A 444 RBI C5 25.0 25.0 25.0 153.0 185.0 33 37.00

7A-RR 660 Smith 2JS 25.0 25.0 25.0 153.0 185.0 33 35.25

8-1B 444 Smith 3JS 22.0 22.0 22.0 185.0 267.0 82 40.50

19-2BRR 444 Smith 3JS 22.0 22.0 22.0 267.0 335.0 68 59.25
r
10-3B 444 Smith 3JS 28.0 28.0 28.0 335.0 442.0 87 75.50

11-4B 444 Smith 3JS 28.0 28.0 28.0 442.0 493.0 71 80.50

12-5B 444 Smith 4JS 28.0 28.0 28.0 493.0 601.0 108 121.2

13-6B 444 Smith 4JS 28.0 28.0 28.0 601.0 678.0 77 88.75

14-7B 444 RBI C5 28.0 28.0 28.0 678.0 722.0 44 68.75

15-8B 444 RBI-RR C5 open open open 722.0 727.0 5 18.75

16-9B 444 Smith 3JS 28.0 28.0 28.0 727.0 736.0 9 10.75

17-1C 311 HW ATJ-33 11.9 11.9 11.9 736.0 756.0 20 13.75

18-2RR 311 HW ATJ-33 11.9 11.9 11.9 756.0 840.0 84 52.25

19-3C 311 RBI C-4 12.7 12.7 12.7 840.0 892.0 52 41. 75

20-4C 311 RBI C-45 12.7 12.7 12.7 892.0 933.0 41 29.00

21-5C 311 Reed HP-63 12.7 12.7 12.7 933.0 992.0 59 49.25

22-6C 311 Smith F57 12.7 12.7 12.7 992.0 1057.0 65 46.75

23-7C 311 Reed HP-63 12.7 12.7 12.7 1057.0 1146.0 89 59.25

24-8C 311 HC GT-28 12.7 12.7 12.7 1146.0 1258.0 112 80.25

25-9C 311 Reed HP53A 14.3 14.3 14.3 1258.0 1305.0 47 27.75
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--..------ C:DJf FOREST ot ill NORTH LIARD N-61-------­
N61-60-40-123-30

BIT RECORD

BIT NO SIZE TYPE JETS DEPTH DEPTH MADE HOURS CONDo
IN OUT OUT

(mm) (mm) (m) (m) (m) hrs T/B/G

26-10C 311 Reed RR HPS3 12.7 12.7 12.7 1305.0 1391.0 86 71.00

27-11C 311 Sec M44NG 12.7 12.7 12.7 1391.0 1406.0 15 18.25

28-12C 311 Reed EHP53A 12.7 12.7 12.7 1406.0 1487.0 81 68.00

29-13C 311 Sec FM2743 7 x 10.3 1487.0 1550.0 63 48.00

30-14C 311 HC ATJ-S33 14.3 14.3 14.3 1550.0 1693.0 143 74.75

. 31-15C 311 Reed HP-63 14.3 14.3 14.3 1693.0 1852.0 159 123.2

32-16C 311 Reed EHP53A 15.9 15.9 15.tl 1852.0 1884.0 32 16.75

33-17C 311 Reed RR a/a 15.9 15.9 15.9 1884.0 2076.0 192 115.0

34-18C 311 Reed EHP53A 15.9 15.9 15.9 2076.0 2284.0 208 138.3

35-19C 311 Reed EHP51H 15.9 15.9 15.9 2284.0 2422.0 138 45.0

36-20C 311 HC GT28D 15.9 15.9 15.9 2422.0 2479.0 57 40.5

37-21C 311 HC GS884F 15.9 15.9 15.9 2479.0 2579.0 100 57.0

38-22C 311 HC GT28D 15.9 15.9 15.9 2579.0 2757.0 178 102.5

39-23C 311 Reed EPH53A 15.9 15.9 15.9 2757.0 2916.0 159 120.0

40-24C 311 Reed EHP53A 15.9 15.9 15.9 2916.0 2968.0 52 66.75

41-25C 311 Sec GS86F 15.9 15.9 15.9 2968.0 3050.0 82 58.50

42-26C 311 Reed HP61A 15.9 15.9 15.9 3050.0 3115.0 65 57.75

43-27C 311 Smith F4 15.9 15.9 15.9 3115.0 3147.0 32 18.50

44- lD 216 HC J7 9.5 9.5 9.5 3147.0 3380.0 233 100.5

45- 2D 216 Reed EPH53A 9.5 9.5 9.5 3380.0 3384.0 4 2
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--------- CDN FORlEST et a1 NORTH LIARD N-61,--------­
N61-60-40-123-30

FORMATION TOPS

KB = 610.7 m

PROGNOSIS SAMPLE
FORMATION

SUBSEA M.D. T.V.D. SUBSEA
(m) (m) (m) (m)

Mattson +611 0.0 0.0 610.7

Flett +375 1051.5 1048.5 - 437.8

Flett Lime Marker N/A N/A N/A N/A

Besa River Shale -754.9 1366.• 7 1363.0 - 752.3

Besa River Seismic Mkr -1404.0 N/A N/A N/A

First Black Shale -1546.5 216~.0 2157.2 -1546.5

Lower Besa River -1852.5 2470.0 2463.2 -1.852.5

Horn River/Sec Bk Sh ··2176.0 2951.5 2944.5 -2333.8

Nahanni -2256.0 3141.5 3134.7 -2530.8



BACKGROUND GAS VALUES (min/max)

1048.5 m TVD

;'/ '

(top at 1048.5 m TVD)

":'. . I,,' '.~..:~ " f".-

MUDLOGGING REPORT

1051.5-1366.7 m M.D.

Start logging in Mattson @ 432.0 m M.D. to 1051.5 m MD

BACKGROUND GAS VALUES (min/max)

FLETT

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m min lis lis lis % lis lis lis lis

432- 630 0.0062 0.0037 0.0007 0.0000 0.0001 0.0007 0.0003 0.0007
0.0737 0.0229 0.0074 0.0116 0.0060 0.0149 0.0047 0.0063

630-1056 0.0071 0.0008 0.0001 0.0009 0.0026 0.0014 0.0005 O.OOOS
0.4028 0.3492 0.0182 0.0219 0.0034 0.0066 0.0025 0.0010

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m min lis % lis % lis % % %

1056-1393 0.0399 0.0313 0.0046 0.0018 0.0007 0.0008 0.0003 0.0004
0.4581 0.3643 0.0514 0.0221 0.0059 0.0088 0.0027 0.0029

There were no significant FORMATION or PRODUCED gas responses from this
interval.

NOTE**Mud density was very high (1600 kg/m3) to hold back formation water
from surface to 736 m where surface casing was set.

----------------~CDN FOREST et al NORTH LIARD N-61---------=-==­
N61-60-40-123-30

The FLETT formation includes the Flett Lime Marker at 1393.3 m TVD and
Seismic Marker One at 1426.0 m TVD

There were no significant FORMATION or PRODUCED gas responses from this
interval.
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---------------- CDN FOREST et a1 NORTH LIARD N-61u----,--------­
N61-60-40-123-30

~. . ~

. .' ,
, • I .... '."

(top at 10.8.5 m TVD)1051.5-1366.7 m M.D. cant.FLETT

SIGNIFICANT GAS RESPONSES (max/background)

PRODUCED GAS

Depth ROP Hyde Cl C2 C3 lC4 nC4 lC5 nC5
m min SIs SIs % SIs SIs III III III

1109-1109 2.2422 2.0484 0.1441 0.0319 0.0055 0.0079 0.0021 0.0023
0.1140 0.0930 0.0105 0.0045 0.0015 0.0022 0.0008 0.0015

1155-1156 0.9296 0.8040 0.0793 0.0269 0.0060 0.0085 0.0022 0.0027
0.0602 0.0456 0.0076 0.0029 0.0015 0.0013 0.0005 0.0008

1192-1193 0.4581 0.3643 0.0514 0.0221 0.0059 0.0088 0.0027 0.0029
0.1561 0.1213 0.0177 0.0079 0.0029 0.0035 0,,0013 0.0015

N,ature Bit depth Hyde/background Pumps off
of ~roduced gas m SIs hh:mm

Trip 1057 1.0706/ 0.0822 07:50

Survey Gas 1077 0.2179/ 0.1130 00:25

Trip 1146 0.3476/ 0.0977 06:30

Trip 1305 0.3779/ 0.1030 08:00

DTG 1341 0.3072/ 0.0977 00:05

Survey Gas 1352 0.2539/ 0.0930 00:26

Survey Gas 1363 0.2431/ 0.0760 00:25
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------- CDN FOREST et al NORTH LIARD N-61.-'---a::-=--­
N61-60-40-123-30

The BESA RIVER FORMATION could have an economically significant
hydrocarbon bearing zone at 1611 m. Pixler plots indicate a producable
light oil.

BACKGROUND GAS VALUES (min/max)

Depth ROP Hyde Cl C2 C3 iC4 nC4 iC5 nC5
m min , , , , ,

" " "
1393-1426 0.1344 0.1047 0.0154 0.0057 0.0024 0.0028 0.0017 0.0017

0.6523 0.5312 0.0694 0.0295 0.0069 0.0093 0.0035 0.0025

1426-1611 0.1389 0.1144 0.0143 0.0049 0.0017 0.0018 0.0011 0.0007
0.9095 0.7696 0.0840 0.0307 0.0077 0.0095 0.0045 0.0035

1612-1690 4.1197 3.6152 0.2855 0.0971 0.0347 0.0377 0.0302 0.0193
13.6179 11.8983 0.9912 0.3420 0.1242 0.1237 0.0879 0.0506

1691-1829 0.6090 0.5857 0.0156 0.0031 0.0013 0.0013 0.0012 0.0008
1.1440 1.0587 0.0450 0.0137 0.0052 0.0073 0.0080 0.0061

1830-1902 0.5011 0.4811 0.0124 0.0037 0.0012 0.0013 0.0007 0.0007
1.0831 1.0258 0.0410 0.0094 0.0021 0.0027 0.0012 0.0010

1903-2046 0.1183 0.1149 0.0023 0.0004 0.0005 0.0001 0.0000 0.0001
1. 0667 1.0485 0.0138 0.0024 0.0015 0.0003 0.0001 0.0001

2047-2051 0.5121 0.4822 0.0100 0.0005 0.0002 0.0001 0.0000 0.0000
0.2412 0.2311 0.0100 0.0004 0.0001 0.0001 0.0000 0.0000

2051-2080 1.0324 0.9872 0.031 0.0006 0.0002 0.0001 0.0000 0.0000
0.4523 0.4411 0.010 0.0002 0.0001 0.0001 0.0000 0.0000

2080-2097 0.4710 0.4595 0.0076 0.0019 0.0006 0.0005 0.0004 0.0004
0.3074 0.2957 0.0072 0.00l7 0.0005 0.0004 0.0003 0.0003

2097··2108 0.2448 0.2408 0.0030 0.0005 0.0004 0.0001 0.0000 0.0000
0.1661 0.1636 0.0019 0.0003 0.0003 0.0000 0.0000 0.0000

2108-2145 0.5464 0.5404 0.0049 0.0008 0.0001 0.00(\0 0.0000 0.0000
0.2172 0.2135 0.0025 0.0003 0.0001 0.0000 0.0000 0.0000

2145-2185 0.6310 0.6240 0.0055 0.0009 0.0004 0.0001 0.0001 0.0001
0.3711 0.3664 0.0036 0.0006 0.0004 0.0001 0.0001 0.0000

2185-2192 4.2265 4.1884 0.0346 0.0020 0.0012 0.0001 0.0001 0.0001
2.5684 2.5466 0.0196 0.0010 0.0005 0.0001 0.0001 0.0001

2192-2205 3.4059 3.3731 0.0295 0.0020 0.0009 0.0002 0.0001 0.0001
2.3085 2.2862 0.0199 0.0013 0.0007 0.0001 0.0001 0.0001

(top at 1363.0 m TVD)

2157.2 m TVD
2463.2 m TVD

THE BESA RIVER CONSISTS OF:
- FIRST BLACK SHALE (EXSHAW) @ 2164.0 m md
- LOWER BESA RIVER @ 2470.0 m md

BESA RIVER SHALE 1366.7-2951.5m M.D.
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--------- CDN FOREST et al NORTH LIARD N-6l------­
N61-60-40-123-30

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m min 'Is lis SIs lis lis lis lis ,

2209-2219 2.8023 2.7713 0.0214 0.0014 0.0002 0.0001 0.0001 0.0001
1.4'185 1.4668 0.0109 0.0006 0.0002 0.0000 0.0000 0.0000

2219-2244 5.3742 5.3352 0.0362 0.0082 0.0002 0.0002 0.0002 0.0001
3.3241 3.3000 0.0203 0.0014 0.0001 0.0001 0.0001 0.0000

2244-2256 2.1296 2.1143 0.0127 0.0003 0.0001 0.0001 0.0001 0.0001
0.8540 0.8475 0.0050 0.0001 0.0001 0.0001 0.0001 0.0001

2257-2270 5.8441 5.7952 0.0475 0.0050 0.0002 0.0002 0.0002 0.0001
3.7543 3.7240 0.0299 0.0010 0.0001 0.0001 0.0001 0.0001

2270-2312 3.5076 3.4694 0.0353 0.0020 0.0002 0.0003 0.0002 0.0001
1.8839 1.8709 0.0121 0.0005 0.0002 0.0001 0.0001 0.0001

2312-2335 9.6151 9.5657 0.0480 0.0010 0.0002 0.0001 0.0001 0.0000
4.1064 4.0805 0.0248 0.0007 0.0002 0.0001 0.0001 0.0000

2335-2350 11.506~ 11.4471 0.0576 0.0012 0.0002 0.0001 0.0001 0.0001
7.9731 7.9291 0.0427 0.0010 0.0002 0.0001 0.0001 0.0000

2350-2370 18.4024 18.302-1 0.0947 0.0018 0.0003 0.0001 '0.0001 0.0001
14.9349 14.8649 0.0681 0.0014 0.0002 0.0001 0.0001 0.0001

2370-2403 10.2049 10.1615 0.0422 0.0008 '0. 0004 0.0000 0.0000 0.0000
6.5667 6.5338 0.0321 0.0005 0.0002 0.0000 0.0000 0.0000

2403-2411 17.7010 17.6003 0.0984 0.0021 0.0002 0.0001 0.0000 0.0000
12.5523 12.4889 0.0610 0.0014 0.0001 0.0000 0.0000 0.0000

-
2411-2419 12.0470 11.9912 0.0541 0.0013 0.0004 0.0000 0.0000 0.0000'

9.2025 9.1579 0.0430 0.0012 0.0003 0.0000 0.0000 0.0000

2419-2478 9.8807 9.8307 0.0388 0.0016 0.0005 0.0002 0.0001 0.0000
6.4306 6.3967 0.0316 0.0015 0.0004 0.0002 0.0001 0.0000

2478-2491 1.2275 :L2173 0.0085 0.0012 0.0004 0.0000 0.0000 0.0000
0.5361 0.5276 0.0074 0.0008 0.0002 0.0000 0.0000 0.0000

-
2491-2527 3.4635 3.4362 0.0232 0.0028 0.0003 0.0005 0.0003 0.0002

1.5576 1.5444 0.0112 0.0013 0.0003 0.0002 0.0002 0.0001

2527-2546 6.6616 6.6328 0.0254 0.0017 0.0010 0.0004 0.0002 0.0001
1.2277 1.2086 0.0076 0.0005 0.0003 0.0001 0.0001 0.0000

2546-2580 2.1838 2.1734 0.0093 0.0006 0.0002 0.0001 0.0000 0.0000
1.2277 1.2186 0.0076 0.0005 0.0003 0.0002 0.0001 0.0001

2580-2632 10.2100 10.1726 0.0325 0.0027 0.0007 0.0006 0.0004 0.0003
6.2664 6.2362 0.0253 0.0028 0.0007 0.0005 0.0004 0.0003

I
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BESA RI'YER SHALE 1366.7-2951.5 m M.D. cont.

BACKGROUND GAS VALUES (min/max)

(top at 1363.0 m TVD)



BESA RIVER SHALE 1366.7-2951.5 m M.D. cont. (top at 1363.0 mTVD)

BACKGROUND GAS VALUES (min/max)

Depth ROP Hyde Cl C2 C3 iC4 nC4 iC5 nC5
m min , , , , , , , ,

2632-2671 6.8944 6.6852 0.0250 0.0019 0.0007 0.0007 0.00C)4 0.0003
4.1938 4.1706 0.0200 0.0016 0.0004 0.0005 0.00()4 0.0003

2671-2774 2.9270 2.9067 0.0173 0.0017 0.0003 0.0004 0.0003 0.0003
1.2841 1.2760 0.0069 0.0007 0.0003 0.0003 0.0003 0.0003

2774-2789 1.1906 1.1735 0.0118 0.0029 0.0010 0.0007 0.0004 0.0003
0.7002 0.6915 0.0060 0.0013 0.0005 0.0004 0.0002 0.0002

2789-2854 1.7760 1.7666 0.0081 0.0007 0.0003 0.0003 0.0002 0.0002
1.1935 1.1856 0.0062 0.0008 0.0003 0.0003 0.0002 0.0001

2854-2859 2.3619 2.3508 0.0099 0.0006 0.0004 0.0001 0.0000 0.0000
2.1474 2.1326 0.0122 0.0014 0.0004 0.0003 0.0003 0.0001

2859-2871 2.3241 2.3124 0.0104 0.0007 0.0004 0.0001 0.0003 0.0001
1. 2127 1.2002 0.0042 0.0003 0.0001 0.0000 0.0003 0.0001

2871-2890 1.8821 1.8128 0.0079 0.0007 0.0003 0.0001 0.0002 0.0001
1.3437 1.3378 0.0050 0.0003 0.0003 0.0000 0.0002 0.0001

2890-2904 2.9645 2.9528 0.0103 0.0006 0.0005 0.0001 0.0002 0.0000
2.1524 2.1432 0.0082 0.0006 0.0003 0.0000 0.0001 0.0000

2904-2925 2.2659 2.2539 0.0102 0.0009 0.0005 0.0001 0.0002 0.0001
1.6888 1.6801 0.0073 0.0007 0.0004 0.0000 0.0003 0.0000

2925-2937 3.0563 3.0449 0.0092 0.0009 0.0007 0.0002 0.0003 0.0001
1.7853 1.7740 0.0080 0.0017 0.0007 0.0004 0.0003 0.0002

2937-2950 3.7072 3.6946 0.0106 0.0011 0.0004 0.0002 0.0002 0.0001
2.5817 2.5725 0.0074 0.0007 0.0007 0.0001 0.0002 0.0001

-------- CDN FORESTet a1 NORTH LIARD N-61------­
N61-60-40-123-30

Depth ROP Hyde Cl C2 C3 iC4 nC4 iC5 nC5
m min % , % !Is , % !Is !Is

1391-1392 1.9250 1.7155 0.1439 0.0468 0.0086 0.0023 0.0046 0.0033
0.1407 0.1120 0.0164 0.0067 0.0016 0.0023 0.0010 0.0007

1399-1400 4.0601 3.3050 0.4455 0.2085 0.0061 0.0646 0.0189 0.0145
0.3913 0.3103 0.0437 0.0206 0.0031 0.0078 0.0032 0.0026

1406-1407 1.4077 1.1949 0.1098 0.0488 0.0141 0.0219 0.0102 0.0080
0.1890 0.1355 0.0235 0.0135 0.0018 0.0069 0.0040 0.0038

,
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(top at 1363.0 m TVD)BISA RIVER SHALE 1366.7-2951.5 m M.D. cont.

SIGNIFICANT GAS RESPONSES (max/background)

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m min Its , Its Its Its Its Its Its

1464-1465 2.5531 2.2654 0.1862 0.0624 0.0146 0.0149 0.0063 0.0033
0.4842 0.4005 0.0486 0.0188 0.0049 0.0062 0.0031 0.0021

1485-1487 1.7113 1.6243 0.1010 0.0264 0.0073 0.0074 0.0029 0.0020
0.1210 0.1012 0.0116 0.0041 0.0012 0.0014 0.0008 0.0007

1508-1509 1.4249 1.3067 0.0817 0.0227 0.0056 0.0051 0.0021 0.0011
0.1752 0.1467 0.0163 0.0065 0.0022 0.0019 0.0010 0.0006

1524-1526 1.1094 0.9751 0.0908 0.0280 0.0050 0.0058 0.0030 0.0017
0.6357 0.5412 0.0513 0.0321 0.0020 0.0044 0.0029 0.0018

"

1552-1553 2.6487 2.4662 0.1317 0.0323 0.0058 0.0068 0.0035 0.0028
0.6917 0.6175 0.0487 0.0140 0.0037 0.0040 0.0023 0.0015

1593-1594 1.3907 1.1615 0.1337 0.0473 0.0159 0.0162 0.0105 0.0056
0.5512 0.4748 0.0499 0.0146 0.0036 0.0041 0.0025 0.0017

1610-1611 25.9418 22.3562 2.3885 0.7178 0.1937 0.1692 0.0792 0.0368
0.7167 0.6042 0.0675 0.0237 0.0070 0.0075 0.0044 0.0024

1696-1698 2.7584 2.6231 0.0837 0.0202 0.0069 0.0089 o. O'O~)O 0.0066
0.4140 0.3458 0.0273 0.0119 0.0050 0.0081 0.0091 0.0068

1713-1714 4.1022 3.9469 0.1028 0.0368 0.0043 0.0056 0.0034 0.0027
1.1030 1.0445 0.0408 0.0080 0.0017 0.0031 0.0027 0.0022

1838-1841 5.5535 5.2422 0.2436 0.0493 0.0049 0.0090 0.0023 0.0022
1.1722 1.1253 0.0340 0.0082 0.0009 0.0019 0.0010 0.0009

....
1878-1890 1. 3639 1.2985 0.0492 0.0104 0.0016 0.0022 0.0010 0.0010

0.7312 0.7092 0.0162 0.0034 0.0006 0.0010 0.0004 0.0004

1956-1959 3.0094 2.9692 0.0342 0.0055 0.0000 0.0001 0.0002 0.0002
0.7815 0.7587 0.0176 0.0037 0.0008 0.0004 0.0001 0.0002

2205-2208 6.1648 6.1122 0.0479 0.0031 0.0012 0.0003 0.0001 0.0000
2.6449 2.6222 0.0200 0.0014 0.0012 0.0001 0.0000 0.0000

2404-2412 17.7010 17.6003 0.0984 0.0021 0.0001 0.0001 0.0000 0.0000
10.1304 10.0819 0.0472 0.0011 0.0002 0.0000 0.0000 0.0000

2626-2627 13.5092 13.4631 0.0413 0.0026 0.0009 0.0006 O.OOot 0.0003
7.24';7 7.2:l80 0.0260 0.0019 0.0007 0.0005 0.0003 0.0003

-------------,-~~--CDN FOREST et a1 NORTH LIARD N-61------------­
N61-60-40-123-30

I'
I
-I
I

>1
il

',I
j;1

:fl

I
I
I
I
I
,I

I
I
vi



r '. . I • •
9 . I ...

(top at 1363.0 m TVD)BESA RIVER SHALE 1366.7-2951.5 m M.D. contI

PRODUCED GAS

Nature Bit depth Hyde/background Pumps off
of produced gas m , hh:mm

Survey Gas 1458 1.17/0.62 00:25

Trip Gas 1487 1.77/0.43 24:25

Conn Gas 1487 1.34/0.27 00:05

Trip Gas 1550 2.11/0.56 20:45

Conn Gas 1579 2.22/0.73 00:03

Conn Gas 1655 13.90/12.50 00:02

Conn Gas 1664 13.40/11.50 00:03

Conn Gas 1673 17.20/11.20 00:10

Survey Gas 1675 17.30/11.40 00:03

Wiper Trip 1689 33.35/8.09 02:00

Wiper Trip 1692 12.75/1.62 02:00

Trik) Gas 1693 29.22/1.63 10:10

Survey Gas 1741 2.10/0.81 00:10

Survey Gas 1759 1.71/0.58 00:10

Survey Gas 1798 1.20/0.70 00:14

Survey Gas 1817 1.48/0.87 00:10

Repair Gas 1830 7.90/0.55 n/a

Recycled Gas 1831 3.68/0.79 n/a

Survey Gas 1836 6.94/1.03 00:07

Wiper Trip 1852 23.59/1.70 01:50

DTG 1860 1.68/0.98 00:03

Survey Gas 1864 1.78/0.56 00:13

Conn Gas 1874 1.67/0.82 00:03

Trip Gas 1884 7.28/0.95 08:30

,,-" e;"'I,:•• ~)fl1!v~;!",:,,:-~,~t!~H\"'"?' ,:,.;~

"'1'",.-------- CDN FOREST et al NORTH LIARD N-61-------
N61-60-40-123-30
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-
Nature Bit depth Hyde/background Pumps off

of produced gas m , hh:llDl

Survey Gas 1979 0.9~10.64 00:07

Conn Gas 1991 0.88/0.50 00:03

Survey Gas 1999 1.08/0.73 00:11

Conn Gas 2037 1.15/0.68 00:15 ,_.
Survey Gas 2047 1.64/0.54 00:16

Wiper Trip 2051 4.09/0.66 01:50

Repair Gas 2076 0.71/0.33 n/a

Trip Gas 2076 7.78/0.54 13:30

Trip Gas 2284 4.28/2.59 10:50

Trip Gas 2422 18.25/10.50 46:00

Trip Gas 2479 15.57/7.50 14:00

TI'ip Gas 2579 16.43/2.55 19:00

Trip Gas 2757 24.77/2.44 17:30

Recycled Gas 2739 6.13/2.20

Recycled Gas 2761 2.91/7.57

(top at 1363.0 m TVD)cant.

- CDN POUST et al NORTH LIARD N-61,------­
N61-60-40-123-30

PRODUCED GAS

r,'·''''''''i'<'',

I BESA RIVER SHALE 1366.7-2951.5 m M.D.

I
I
'"I
-I
:1
-I
-I
~I

I
'I
I
I
I
I
I
I
JI
~-.--~~-.-..--.~~-.-..j



There were no significant FORMATION or PRODUCED gas responses from this
interval.

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m min " III " III III III " III

2950-2955 6.6914 6.6789 0.0110 0.0009 0.0003 0.0001 0.0001 0.0001
3.4130 3.4012 0.0100 0.0010 0.0004 0.0002 0.0001 0.0001

(top at 2944.5 m TVD)HORN RIVER 2951.5-3141.5 m M.D.

BACKGROUND GAS RESPO~SES (max/b~ckground)

Depth Hyde Cl C2 C3 iC4 nC4 iC5 nC5
m "

, 51; " " % " III

2955-3050 8.2201 8.2073 0.0112 0.0008 0.0007 0.0000 0.0001 0.0000
4.6984 4.6872 0.0098 0.0008 0.0004 0.0001 0.0001 0.0000

3050-3143 4.5038 4.4923 0.0067 0.0007 0.0040 0.0001 0.0000 0.0000
2.4809 2.4733 0.0062 0.0008 0.0002 0.0001 0.0002 0.0001

SIGNIFICANT GAS RESPONSES (max/background)

e;"

;~JI -=-------- CDN FOREST et a1 NORTH LIARD rf-61----..---­
N61-60-40-123-30
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SIGNIFICANT GAS RESPONSES (max/background)

The NAHANNI FORMATION FORMATION could be an economically significant
gas bearing zone. Pixler plots and chromatograph analysis indicate a
producable very dry gas composed of predominatly METHANE.

BACKGROUND GAS RESPONSES (max/background)

_N_AHAN__N_I__3,_1_4_1_._5-_3_3_8_0_._0_m_M_._D_. \ (top at 3134.7 m TVD)

Depth Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m !Ii !Ii !Ii !Ii !Ii !Ii !Ii !Ii

3142-3215 9.3473 9.3268 0.0105 0.0018 0.0032 0.0001 0.0005 0.0001
3.6642 3.6479 0.0110 0.0018 0.0030 0.0001 0.0003 0.0001

3215-3236 9.3473 9.3268 0.0105 0.0018 0.0032 0.0001 0.0005 0.0001
3.6642 3.6479 0.0110 0.0018 0.0030 0.0001 0.0003 0.0001

3236-3319 0.7031 0.7022 0.0006 0.0000 0.0003 0.0000 0.0000 0.0000
0.3250 0.~214 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000

3319-3380 0.1820 0.1811 0.0007 0.0000 0.0002 0.0000 0.0000 0.0000
0.1111 0.1104 0.0005 0.0000 0.0001 0.0000 0.0000 0.0000

Depth ROP Hydc Cl C2 C3 iC4 nC4 iC5 nC5
m mill !Ii , lis !Ii , !Ii !Ii ,

3142-3143 17.3263 17.3058 0.0140 0.0022 0.0034 0.0002 0.0006 0.0001
3.6102 3.5976 0.0080 0.0011 0.0032 0.0000 0.0002 0.0001

3153-3154 20.1999 20.1939 0.0052 0.0000 0.0008 0.0000 0.0000 0.0000
2.0146 2.0132 0.0005 0.0000 0.0009 0.0000 0.0000 0.0000

3170-3171 17.5213 17.5163 0.0042 0.0000 0.0009 0.0000 0.0000 0.0000
3.7815 3.7587 0.0006 0.0000 0.0008 0.0000 0.0000 0.0000

3180-3181 18.2326 18.2273 0.0045 0.0000 0.0008 0.0000 0.0000 0.0000
5.7069 5.7047 0.0014 0.0000 0.0008 0.0000 0.0000 0.0000

3189-3190 13.7088 13.7055 0.0026 0.0000 0.0008 0.0000 0.0000 0.0000
4.6131 4.6114 0.0009 0.0000 0.0008 0.0000 0.0000 0.0000

3230-3231 12.7397 12.7373 0.0018 0.0000 0.0006 0.0000 0.0000 0.0000
3.0812 3.0799 0.0007 0.0000 0.0006 0.0000 0.0000 0.0000

]11" .-----------.... CDN FORESTN:i_:~_~g~I~3:~~ N-61-------------
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SYMBOLS

Siltstone

Sandstone

Shale

I Co..-",

mirY'""m
100

Chert Light

Chert DarK

Feld.spar

FerrugInous

Glauconite

Rnhydrite

Dolomitic

Gypsi ferous

(;t>~A:t.:l>:4 Cher t

Rop
a (->

~ Cos Ing

Comment
- Mud Motor RPM .....mIn
500 (-) 0

LEGEND

---DRILLINB DATR--­
BC bit condit ion
as bH size
CB eo bit
CBR co bit "£-"un
CR "0 ..
CSS casing
DC depth correction
OIR dlrQotlonol ~uru..y
OS d~ulation suru~v
OST drill stem test
FOB (o .. ee on bit
LC lo!:t' ct,..eu lat ton
LeM lost ci ... c mote ... iol
MM mud motor
NB new bit
PO pump output
PP pump pressure
RPM rotary speed
RR re-run bi t
5PM pump strokes
TVO true vertical depth
WLL wireline log
-----MUO DAT~-----

C6 connection gas
CL clo .. ides
FC filta.. cake
LRT logged after trip
MO mud density
NR no reading
P6 produced gas
pH mud pH
56 sur uey gas
T6 trip gas
V:IS vis cos ity
WL water loss
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FINAL WELL REPORT - Cont'd
CDN FOREST at 81 NORTH LIARD N-61

(A) INTRODUCTION:

(I) SUMMARY:

The N-61 well was spudded utilizing Akita Rig #58E on March 21,1999 to test the middle
Devonian Nahanni formation for gas. Surface hole was drilled to 185mKB where 508mm
casing was set and cemented. A water flow requiring 180n kg/m3 mud density was
encountered. Intermediate hole was drilled to 736mKB where 339.7mm casing was set
and cemented. After drilling to 1550mKB, directional tools were run to control deviation
and drilling continued to 3147mKB. After setting and cementing 244.5mm intermediate
casing at 3147mKB, 215.9mm main hole was drilled to 3383mKB. The Nahanni formation
was encountered at 3141.5mKB. The open hole was plugged back to 3253mKB and tested.
Test results were disappointing with water recovered from the open hole interval.
Operations were shut down October 6, 1999 to enable demobilizing the drilling rig,
completion equipment and camp prior to the end of the barging season.

(Ii) LOCALITY MAP:

The Cdn Forest et al North Liard N-61 location is located approximately 17 kilometres north
from the Amoco plant site.

See Attachment #1 and Attachment #2.

L.-------------------------PAJAKENGINEERING LTD.
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(II) WELL LOCATION:

(vII) SUPPORT CRAFT:

FINAL WELL REPORT - Cont'd
CON FOREST at 81 NORTH LIARD N-61

CON FOREST ET AL NORTH LIARD

N-61
600 30' 46.69" NORTH
1230 42' 3t!.512" WEST

WELL NAME:

WELL NUMBER:
SURFACE LOCATION:

BOTTOM HOLE LOCATION: 600 30' 49.33" NORTH
1230 42' 24.514" WEST

EXPLOftATION AGREEMENT NUMBER: EL-263
WID: 1863

The Global Position System (GPS) was llsed as the survey system to determine the final
well position. The well position was baseel on geological and seismic Information.

Land based drilling unit using anchor and guy wire system.

Not applicable.

(I)

(III) UNIQUE WELL IDENTIFIER: 300N61604012300

(Iv) OPERATOR AND DRILLING CONTRACTOR:

OPERATOR: Canadian Forest 011 Ltd.
#600, 800 - Sixth Avenue S. W.
Calgary, Alberta
T2P3G3

DRILLING CONTRACTOR: Akita Drilling Ltd.
1110,505· Third Street S. W.
Calga!)r, Alberta
T2P3E6

(v) DRILLING UNIT:

NAME: AKITA RIG #58E
TYPE: NATIONAL 80UE
REGISTRY: Not Applicable
YEAR BUILT: 1978
SHIPYARD: Not Applicable

(vi) POSITION KEEPING:

(B) GENERAL DATA:

l------------------------PAJAKENGINEERING LTD.
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$17,180,187.00
$ 1,205,000.C'0
$ 2.398.514.0Q
$19,578,701.00

DRILLING UNrr PERFORMANCE:

Not appliC2ble. Land based drilling unit.

TOTAL WELL COST:

DIFFICULTIES ,~ND DELAYS:

None

Drilling:
Completion:
Clean-Up:
Total:

(vJII)

(Ix)

(bt)

L--------------------·----PAJAKENGINEERING LTD.

'cil FINAL WElL REPORT· coni'; . - ' . . . .' ,
CDN FOREST et II NORTH L~~RD N·61
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L...------------------------PAJAKENGINEERING LTD.

See Attachment #3, Bit Record.

(viii) CASING & CEMENT RECORD:

Hole Depth (mKB)

23.7
185.0
735.6

3147.0
3384.0

610.7m
610.6m
604.0m

914.4
660.4
444.5
311.2
215.9

Hole Size (mm)

Kelly Bushing:
Casing Flange:
Ground:

Conductor:
Conductor:
Surface:
Intermediate:
Production:

See Attachment #4, Casing &Cement Record.

(i) ELEVATIONS:

(II) TOTAL DEPTH:

Drilled Depth: 3384.0mKB
Logged Depth: 3379.0mKB
Plugged-Back Depth: 3253.0mKB

(III) SPUD DATE:

1999.03.21 @ 18:00 hours.

(Iv) COMPLETED DRILLING DATE:

1999.09.07 @ 08:45 hours.

(v) RIG RELEASE DATE:

1999.10.07 @ 00:01 hours.

(vi) WELL STATUS:

Suspended.

(vII) HOLES SIZES & DEPTHS:

FINAL WELL REPORT - Cont'd
CON FOREST et al NORTH LIARD N-61

(C) SUMMARY OF DRILLING OPERATIONS:
I
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'[-;'1'< FINAL WELL REPORT -Cont;d' . ". . ...•.

CON FOREST et al NORTH LIARD N-61

L- PAJAK ENGINEERING LTD.

None.

SIDETRACKED HOLE:

DRILLING FLUID:

.~
I

Spider pin dropped in well
17
1999.04.01
137mKB
Fished out with magnet.
21.5 hours (Including trip time)

Remark's:

1999.0:t22 @ 00:00 Hours:
Drilled 660mm hole and surveyed as required to 70mKB.
Tripped out bit #1A. Ran in bit #2A. Drilled 660mm hole
and surveyed as required to 71 mKB at 24:00 hours
2000.03.22.

Not(~ 1: Formation very hard from 58-71mKB.
Note 2: At approximately 06:00 hours 1999.03.23 at a

depth of 74mKB, had a 1.0 metre flow of 2-3m3

water per minute. Mixing barite to 1250 kg/m3

density to control water flow.

1999.03.23 @ 00:00 Hours:
Drilled 660mm hole and surveyed as required to a depth
76mKB. Had drilling break and well began to flow water at
a rate of 2m3/minute. Diverter line was opened and 300m3

of water ran off location. Mixed weight material and
increased density to 1200 kg/m3

• Kill fluid was pumped
and well was static. Drilled 660mm hole to 78mKB. Well
was losing fluid and then started to flow and make water.
Diverter line was opened and flowed 150m3 of water off
location. Mixed weight material and pumped a 1185 kg/m3

kill mud. Well was static for 2 hours while mud was being
mixed. Well then started to flow. Another 1185 kg/m3 pill
was pumped. Well was flowing. Mixed 1210 kg/m3 pill
and pumped it. When weighted mud reached surface, the
pump was stopped. Fluid in annulus dropped 2m and was
static for 20 minutes. Well began to flow. Mixed mud to
24:00 hours 1999.03.23.

778

7 71 32

8

See Attachment #5, Drilling Mud Properties Record.

FISHING OPERATIONS:

Problem:
Day:
Date:
Depth:
Solution:
Time:

WELL I(ICKS AND WELL CONTROL OPERATIONS:

Day Depth Progress

(Ix)

(x)

(xl)

#1

(xII)

I
I
I
I
I
I
I
·1
I
I
I
I
I
I
I
I
I
I
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L.- PAJAK ENGINEERING LTD.

FINAL WELL REPORT - Cont'd
CON FOREST et al NORTH LIARD N-61

(xiii) WELL KICKS· Cont'd

1999.03.26 @ 00:00 Hours:
Drilled 660mm hole and surveyed to a depth of 103mKB.
Density of drilling fluid: 1345 kg/m3

• Well started flowing.
Had a 4m3 influx of fluid. Mixed barite and increased
density to 1420 kg/m3

• Flow checked. Well was dead.
Mixed barite and increased density to 1440 kg/m3

• Drilled
660mm hole and surveyed to a depth 111 mKB. Density of
drillinp fluid 1420 to 1440 kg/m3

• Well started to flow. Had
a 7m influx of fluid. Mixed barite and increased density to
1520 kg/m3

• Flow checked. Well was still flowing. Mixed
barite and increased density of drilling mud to 24:00 hours
1999.03.27.

1999.03.25 @ 00:00 Hours:
Mixed barite and gel, increased mud density to 1345
kg/m3• Flowed 720m3 of clear water off location. Pumped
kill mud and stopped water flow. Mixed barite and gel in
Zeta pre-ml~ tank and built volume in surface system,
density of 1370 kg/m3

• Drilled 660mm hole to 87mKB.
Fluid loss to hole 7.5m3/hour. Lost a total of 45m

3
• Mixed

barite, gel and lost circulation material and built volume to
24:00 hours 1999.03.25.

1999.03.26 @ 00:00 Hours:
Mixed loss circulation material and barite, built volume.
Drilled 660mm hole to 87.75mKB, lost 10m

3
of drilling mud

In 35 minutes. Mixed loss circulation material and built
volume. Drilled 660mm hole to 100mKB at 24:00 hours
1999.03.26.

Note 1: Experienced drilling break from 83-84mKB. This
is where water flow requiring higher mud density
was encountered.

Note 2: Earlier water flows at 74 and 78mKB were
contained by 1250 kg/m3 density.

1999.03.24 @ 00:00 Hours:
Mixed barite and gel, increased mud density to 1250
kg/m3. Flowed 250m3 of clear water off location. Pumped
1250 kg/m3 density mud to mud. Monitored well. Mixed
loss circulation pilI. Pumped 4-3m3 LCM pills. Pre-mixed
mud in Wadeco process tank. Well static. Cleaned to
bottom. Drilled 660mm hole to a depth of 84mKS. Ran
survey. Well began to flow. Attempted to mix barite on.
the fly and kill water flow, but flow was too great. Caught
drilling mud In surface tanks and diverted clean water flow
off location. Mixed barite and gel to Increase density to
24:00 hours 1999.03.24.
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L- PAjAK ENGINEERING LTD.

FINAL WELL REPORT - Cont'd
CON FOREST et al NORnl LIARD Noo61

(xiv) WELL KICKS· Cont'd

1999.03.29 @ 00:00 Hours:
Mixed loss circulation material. Drilled 660mm hole and
surveyed as required to 128mKB. Worked on top drive.
Changed hydraulic mud saver valve. Cleaned out mud
pumps. Repaired valves damaged with LCM. Attempted
to break circulation. Jets were plugged. Tripped for
plugged jets to 24:00 hours 1999.03.29.
Note 1: Well started flowing while out of hole.
Note 2: Buttons broken on outside rows on all cones (bit

#2A).

1999.04.12 @ 00:00 Hours:
Drilled 444.5mm hole from 221-234mKB. Surveyed at
232mKB, misrun. Rig serviced. Drilled 444.5mm hole
from 234-243mKB with top drive. Rough drilling from 242·
243mKB. Increase in mud volume. Flow checked. Well
was static. Shut down centrifuges. Pumped weighted
premix to mud system. Drilled 444.5mm hole from 243­
252mKB. Rig serviced. Surveyed at 250mKB, .875
degrees. Well flowed with pump shut off. No inciease
while pumping with 1170 kg/m3 density. Increased density
to 1220 kg/m. Well static. Drilled 444.5mm hole from
252-262mKB to 24:00 hours 1999.04.12.

1999.03.30 @ 00:00 Hours:
Tripped in hole with bit #3A (RR1). Had 5m

3
influx of

water on trip. Density of mud dropped on trip from 1700
kg/m3 to 1430 kg/m3

• Circulated and mixed barite.
Increased density to 1750 kg/m3

• Drilled 660mm hole to a
depth 135mKB at 24:00 hours 1999.03.30.
Note 1: No Kicks, water flows while drilling or lost

circulation zones experienced since 121mKB.
Note 2: Water influx while tripping bit #2A due to

swabbing caused by inability to circulate, created
by plugged jete.

1999.03.28 @ 00:00 Hours:
Mixed barite and Increased density to 1610 kg/m3

• Flow
checked. Well was dead. Cleaned out sand traps with
vacuum truck. Worked on both rig mud pumps. Repaired
valves and cleaned out pumps. For 105 minutes the well
remained dead. It then began to flow. Mixed barite and
Increased density to 1710 "g/m3

• Flow checked. Well was
dead. Worked on rig pumps, cleaned sand trap and
settling tank. Drilled 660mm hole and surveyed as
required to 121mKB. Lost 15m3 fluid to formation. Density
while drilling 1780 kg/m3

• Stopped drilling. Mixed loss
circulation material to 24:00 hours 1999.03.28.
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1999.04.14 @ oo:no HOllrs:
Reamed 444.5mm hole from 264-267mKB. Drilled
444.5mm hole from 267-293mKB. Flow checked well at
269mKB. Transferred 15m3 1500 kg/m3 mud to active
system and pumped It down hole. Returned 1260 kglm

3
,

32 socllitre viscosity at surface. Flow checked well. Well
flowetd at 0.5m3'minute. Shut well in. Rotated drill string at
3 RPM. Mixed mud in tanks to 55 sec/litre and a density of
1420 kglm3• Displaced to hole. Hole remained static for
0.5 hour, then began to flow. Shut well in. Mixed mud In
tanks to 56 secllitre and a density of 1410 kg/m3

• Opened
well and circulated mud system. Returned a density of
1370 kglm3 at surface. Drilled 444.5mm hole from 293­
298mKB at 24:00 hours 1999.04.14.
Note 1: Increase of mud density from 1370 kglm

3
to 1390

kglm3 decreased the well flow from 3.25m
3
lhour

to 2.5m3Ihour.
Note 2: Well seems to be controlled, static, with a mud

density of 1430 kg/m3
•

1999.04.25 @ 00:00 Hours:
Tripped in bit #5B, 4JS. Reamed hole from 467-493mKB.
Drilled 444.5mm hole, surveying as f';.quired, to 505mKB
at 24:00 hours 1999.04.25.
Note: Had 5.6m3 influx of fluid on trip, density came out

of hole at 1580 kg/m3
, ;prior to trip. 1615 kg/m

3
•

Increased density to 1630 kg/m. No further
increase while reaming or drilling.

1999.04.15 @OO:OO Hours:
Drilled 444.5mm hole from 298mKB, surveying as
required, to 317mKB at 24:00 hours 1999.04.15.
Note 1: Raised and controlled mud density at 1530 kg/m

3
•

Note 2: Transferred 15m3 1500 kglm3 premix mud to
active system which raised density from 1450
kg/m3 to 1490 kglm3 then increased system to
1530 kglm3

•

Note 3: Increased mud density to control water flow Into
system. If water flow is not curtailed, the mud
gets water cut, density drops and water ilow
increases. This further dilutes mud and
increases water flow.

1999.l>4.13 @ 00:00 Hours:
Drilled 444.5mm hole from 262·267mKB. Flow checked.
Rig so3rvlced. Pumped weighted lost circulation pili, at
1225 kglm3

, while drilling. Circulated bottoms up.
Weighted up to 1250 kglm3

• Well stili flowing. Circulated
and weighted up mud to 1305 kglm3

• Survey at 262mKB,
0.50 degree. Tripped out of hole. Picked up 2-3 point
reamers, 1 string stabilizer and 1 shock sub for total of 2
shock subs. Ran In hole to 213mKB. Reamed from 213­
222mKB. Stuck for 0.50 hour. Jarred free. Reamed from
222-264mKB at 24:00 hours 1999.04.13.
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L PAJAK ENGINEESUNG LTD.

Note 1: Drilled with 15000-16000 daN, 52 RPM, to control
deviation from 1146-1160mKB.

Note 2: Very erratic torque from 1151-1160mKB.
Formation streaked with limestone, dolomite and
chert to 25%.

Note 3: Had to keep RPM low to not break outside row of
inserts off cones.

Note 4: Penetration rate varied widely from 10 metres per
hour to 1 metre per hour.

1999.05.31 @ 00:00 Hours:
Flow checked well 15 stands off bottom. Well waR static
for 18 minutes and then began to flow. Flowed 0.10m

3
•

Tripped back to bottom. 0.50m3 influx (water). Drilled
311 mm hole to 1146mKB. Increased density te· 1220
kg/m3• Hoisted to change bit and BHA. Made up new bit
and BHA. Tripped in hole. Washed 15m to bottom. No
fill. Drilled 311mm hole, surveying as required, to
1160mKB at 24:00 hours 1999.05.31.

1999.05.16 @ 00:00 Hours:
Drilled 311 mm hole to 756mKB. Circulated hole clean.
Surveyed at 752mKB, 1.8 degrees, azimuth 47. Tripped
bit #1. Flow checked at 5, 10 and 15 stands. Well flowed.
Returned to bottom. Shut well In. Annulus stabilized at
1000 kPa. Circulated hole. Increased viscosity and
density with barite and barite recovery. Shut well In due to
water Influx affecting mud properties. Circulated mud
tanks, increased viscosity and density to 1210 kg/m

3
•

(AnnulUS p-ressure at 600-650 kPa.) Displaced hole to
1210 kg/m3 mud. Monitored well, static. Increased density
in mud tanks to 1210 kg/m3

• Circulated and conditioned
mud. Flow checked well, static. Pumped pill and tripped
bit #1. Flow checked at 5, 10, 15 stands, HWDP, drill
collars and out of hole. Trippod out to 24:00 hours
1999.05.16.
Note: Conducted BOP drill and discussion of kicks with

Akita's night shift.

1999.05.30 @ 00:00 Hours:
Drilled 311 mm hole, with surveys as required, from 1114­
1142mKB. Circulated bottom hole sample. Hoisted to
change bit and BHA to 24:00 hours 1999.05.30.
Note 1: Drilled with 16000-17000 daN to control

deviation, RPM 72 from 1114-1142mKB.
Note 2: New BHA: Bit, dog sub, bit sub, short drill collar,

3 pt roller reamer, nonmagnetic drill collar, 3 pt
roller reamer, shock sub, 3·228mm drill collars,
jars, 5-228mm drill collars, XO, 6-178mm drill
collars, XO, 9 HWDP.

Note 3: New BHA is a slight pendulum with:!: 5m bl! to 3
pt slight dropping assembly.
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(xvi) WELL KICKS· Cont'd
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L. PAJAK ENGINEERING LTD.

FINAL WELL REPORT - Cont'd
CON FOREST at al NORTH LIARD N·61

(xvII) WELL KICKS· Cont'd

1999.06.19 @ 00:00 Hours:
Drilled 311 mm hole with mud motor and MWD, surveying
as required and with rig services, from 1571-1634mKB at
24:00 hours 1999.06.19.
Note 1: Peak of 25.94% gas from zone at 1610-1611mKB.

Influx continued, raised density to 1270 kg/m3
•

Gas down to 12% prior to connection at 1645mKB,
up to 21 % after connection. Raised density to
1280 kg/m3

•

Note 2: Sliding 3 metres per single.

1999.09.02 @ 00:00 Hours:
Circulated and increased mud density to 1025 kg/m3

, flow
checked, slight flow. Circulated and increased mud
density to 1040 kg/m3

, flow checked, well static. Drilled
215.9mm hole with surveys and rig services as required, to
3195mKB at 24:00 hours 1999.09.02.
Note 1: Hole Drag: 6,000 daN up, 9,000 daN down.
Note 2: Torque: 9,000-11,500 Nm.
Note 3: Bottom Hole Temperature MWD - 78 degrees C.
Note 4: Conducted BOP drill and discussion with day

crew.

1999.09.01 @ 00:00 Hours:
Made up BHA. Tripped in bit #20 to 285mKB. Function
tested MWD tool, no results. Slipped and cut drilling line.
Function tested MWD tool, OK. Tripped bit #20 to
3146mKB. Circulated and conditioned mud. Conducted
BOP drill and SOS safety meeting prior to drill out. Drilled
tout float shoe and 215.9mm hole to 3150mKB. Flow

. checked well, slight flow. Circulated bottoms up. Shut in
well and monitored pressures. Pressure too small to
measure. Opened up well. Well flowed. Circulated,
increasing mud density with calcium carbonate to 24:00
hours 1999.09.01.
Note 1: Hole Drag: 10,000 daN up, 6,000 daN down.
Note 2: Torque: 9,500-10,500 Nm.
Note 3: Mud Density: 1025 kg/m3 - slight flow. 1040

kg/m3 - well static. Current Mud Density: 1040
kg/m3.

Note 4: Decided not to run leak off test as potential to
break down fractured carbonate and loss
circulation existed.
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FINAL WELL REPORT· Cont'd
CDN FOREST et al NORTH LIARD N-61

(xvIII) FORMATION LEAK-OFF TESTS (FLOT):

One Formation Leak-off test was conducted on drill out of conductor casing on 1999.05.15.

See Attachment #6 for test results.

(xix) TIME DISTRIBUTION:

See Attachment #7 and #8.

(xx) DEVIATION SURVEY:

See Attachment #9, Subsurface Directional Survey Report.

(xxi) ABANDONMENT PLUGS:

Type of Plug Interval (mKB) Felt Cement (m3
)

Plug Back #1 3333.0-3383.0 3328.6 2.03
Plug Back #2 3290.0-3328.0 3300.7 1.58
Plug Back #3a 3300.7-3255.0 Circulated out 1.88
Plug Back #3b 3300.7-3255.0 3300.3 1.88
Plug Back #4 3300.0-3255.0 3280.0 1.88
Plug Back #5 3280.0-3255.0 3280.0 1.50
Plug Back #6 3280.0-3255.0 3253.0 1.50

(xxII) COMPOSITE WELL RECORD:

See Attachment #10, Lithology Strip Leg, and Final Geological Well Report.

L- . PAlAKENGINEEllINGl1D.~
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(D) GEOLOGY:

(I) DRILL CUTTINGS:

(a) Sample frequency: 5m samples from 30m to 3380mKB.

(b) Distribution of samples: 4 sets of 7 ml vials, 1 set of bagged unwashed cuttings.

(c) Location of stored suites of samples:

2 sets of 7 ml vials and 1 set of bagged unwashed samples were shipped to the
Geological Survey of Canada, Core and Sample Depository, 3303 - 331d Street N. W.,
Calgary, Alberta T2L 2A7. Telephone 403·284·0110.

1 set of 7 ml vials was delivered to the Calgary office of Ranger Oil Ltd., #900, 311 ­
Sixth Avenue S. W., Calgary, Alberta T2P 3H2. Telephone #403-232·5200.

1 set of 7 ml vials was retained by the operator, Canadian Forest Oil Ltd., and stored
at Kestrel Data (Canada) Limited, 4221 - 23 B Street N. E., Calgary, Alberta T2E 7V9.
Telephone 403-250-1119.

(i1) CORES:

No cores were cut.

(iii) LITHOLOGY:

See Attachment #10, Lithology Strip Log, and Final Geological Well Report (by DAX
Consulting Ltd.). Scale of Strip Log: 1:240.

L-------------------------PAJAKENGINEERING LTD.
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FINAL WELL REPORT - Cont'd
CON FOREST et 81 NORTH LIARD N-61

(Iv) STRATAGRAPHIC COLUMN:

rn~- Formation General KB Depth
--=-- ---:0- Thickness··lKB Depth Elevation

Name Age Lithology (Measured) (TVD) (Subsea) (TVD) i

IKB 0 0 610.7

~~ound ~.7 6.7
_.

604.0
--_._.~

I
;Mattson Upper Miss. Sandstone Samples 6.7 604.0 1048.5

~«
and Shale caught from

30m
Lower Miss. Shale and 1051.5 1048.5 -437.5

--
314.5 I

I Limestone I
I

'seSa. River
---<

Lower Miss. Shale, 1366.7 1363.0 -752.3 794.2 I

Limestone I
and Marlstone I

~haw Upper Black Shale 2164.0 2157.2 -1546.5 306.0 1
I

Devonian !

Lower Besa Upper Shale 2470.0 24632 -1852.5 481.3 :

River Devonian !
I
I

Horn River Middle Shale and 2951.5 2944.5 -2333.8 190.0 i
Devonian Marlstone .J

Nahanni Middle Dolomite 3141.5 3134.5 -2523.8 242.6 I

Devonian Marlstone i
I

and Shale i
=-=----

Middle 3384.0 3377.-1- -2766.4
~ ... _._-_... iT.O. I

Devonian I
I

'---_.. -~-----_I-._~--_.- .J

See Attachment #10 for detailed Lithology.

(v) alOSTRATAGRAPHIC DATA:

See Attachment #10.

---------------PAJAKENGINEERING LTD.



t..•YI"····:, .'
' .
.' . .."

..
I
I
I
I
I
I
I

•
I
I
I
I
I
I

~.
I
II



FINAL WELL REF'i)RT - Cont'd
CON FOREST et al NORTH LIARD N-61

I.- PAJAK ENGINEERING LTD.

WELL EVALUATION:

OPEN HOLE LOGS:

See Attachment #11 for Open Hole Logs

OTHER LOGS:

See Attachment #12 Cased Hole Logs and Attachment #9 Deviation Drift Survey,

SYNTHETIC SEISMOGRAMS, VELOCITY SURVEYS, VERTICAL SEISMIC PROFILES:

1999.08.18 Run # One, Velocity Survey, Check Shot Calibration Report, from 3140.2mKB
to 735.5mKB.

See Attachment #13.

(I)

(Ii)

(iii)

Date Run Number Log Type Interval (mKB) Service Company

1999·08-18 One STI-SP-GR 3144.8-735.5 Computalog
to SPO-CNS-UGR-OAC 3122.2-735.5

MOA-Sonic 3136.2-735.5

1999·08-23 Two SEO-UGR-Olpmeter 3146.8-1250.0 Computalog
Three VSP-Velocity Survey 3141.5-500.0 ColT,,'utalog

1999-09-10 Four STI-SP-GR 3376.9-3148.0 Computalog
to SPO-CNS-UGR-OAC 3154.6-3148.0

MOA-Sonlc 3368.3-3148.0

1999-09-12 Five EMI-UGR 3379.0-3148.0 Computalog
Six VSP-Velocity Survey 3379.0-3142.5 Computalog

Date Run Number Log Type Interval (mKB) Servic!; Company i

1999-09-19 One Ultra Sonic 3140.0-4.0 Schlumberger
Cement Imager Log

1999-09-19 One Compensated 3140.0-4.0 Schlumborger
Cement Bond Log

1999·09-19 One Ultrasonic Casing 3140.0-4.0 Schlumberger
Imager Log

(E)

M~s~;~-~_t1~~~~~J~t,< >;to~\7 -~-;;t-~r\F~~)(;:r';zz-,fr~-;;7 ';~r,; :'~!~i_~~!<?: -.-,
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FINAL WELL REPORT - Cont'd
CON FOREST et al NORTH LIARD N-61

(Iv) FORMATION STIMULATION:

See Attachment #14.

(v) FORMATION AND PRODUCTION TEST RESULTS:

See Attachment #15 for clean up and test data.

(vi) DETAILED TEST PRESSURE DATA READINGS:

See Attachment #16 for pressure data.

L.. PAJAK ENGINEERING LTD.
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FINAL WELL REPORT - Cont'd
CON FOREf»T at al NORTH LIARD N-61

(F) ENVIRONMENTAL WELL REPORT:

Not Applicable. As the well is currently suspended, pending evaluation of possible testing of
additional zones. It is important to note however, that no sumps for drilling were required as a
closed mud system was used to drill the well. The wellsile and campsite have been cleaned up,
including mix, cover and bury of campsite sumps.

PLEASE NOTE: THIS WELL HAS BEEN TAKEN OVER BY RANGER OIL LTD.

L __. PAJAk ENGlNEERING LTD.
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FINAL WELL REPORT - Cont'd
CON FORES'.. et 81 NORTH LIARD N-61

(G) APPENDIXES TO WELL HiSTORY REPORT:

(I) OIL, GAS AND WATER ANALYSIS:

See Attachment #17 analysis.

(II) RESERVOIR ENGINEERING DATA ON CORES AND CUTIINGS, POROSITY,
PERMEABILITY, FLUID SATURATION, DENSITY MEASUREMENTS, ETC.:

See Attachment #17 for cuttings analysis.

(III) PHOTOGRAPHIC RECORD OF CORE UNDER NATURAL AND ULTRA-VIOLET LIGHT:

No cores were cut.

(Iv) DETAILS OF FORMATION & PRODUCTION TESTING:

See Section (E) (v), Attachment #15.

(v) PETROLOGICAL REPORTS:

Not Applicable.

(vI) PALEONTOLOGICAL REPORTS:

Not Applicable.

(vII) PALYNOLOGICAL REPORTS:

Not Applicable.

(viii) GEOCHEMICAL REPORTS:

Not Applicable.

(IX) AGE DETERMINATIONS (K1AR, ETC.):

Not Applicable.

(x) PROCESSED COMBINATION OF WELL LOGSi:

Not Applicable.

l- PAJAK ENGINEERING LTD.
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FINAL WELL REPORT· Cont'd
CON FOREST at al NOR'fH LIARD N·61

(xl) DEVIATIOi\J AND DRIFT RECORDS:

See Section (C) (xv), Attachment #9, Final Deviation Survey.

(xII) GAS DETECTOR LOGS OR MUD LOGGING RECORDS,

See Section (C) (xvii), Attachment #10, Final Mud Logger's Report.

(xIII) COMPLETION DATA SUCH AS PERFORATED INTERVALS, DOWNHOLE
EQUIPMENT, TUBING & STIMULATION RECORDS:

See Attachment #18, Wellbore Schematic and Attachment #19 for SUI~ace Equipment.

See Section (E) (iv), Attachment #16, Formation Stimulation Records.

(xlv) COMPOSITE WELL RECORDS:

See Section (C) (xvii), Attachment #10, Lithology Strip Log.

(xv) FINAL SURVEY PLAN:

See Attachment #20 for Final Survey plan,

(xvi) MUD DATA LOGGER'S REPORT:

See Section (C) (xvii), Attachment #10, Final Geological Well Report

L- PAJAK ENGINEERING LTD.
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----------------~--

...••• R 0 P .........•••• W0 B······· _. RPM·' AVG
MIN MAX AVG MIN MAX AVG MIN MAX AVG MUD

B'G'O'R (m/hr) (m/hr) (m/hr) daN daN daN DEN

o 0 0 0

o 0 0 0 1042

o

o

o

o

1.0 28000 35rJOO 31500 35 40 37 1621

1.0 18000 ~OOOO 24000 20 38 29 1621

RIG: 58E

1.8 1.5 1000 27000 14000 30 80 55 14921.1

0.0 0.0 0.0

2.8 4.6 3.7 4000 8000 6000 40 65 52 1071

2.0 3.2 2.6 10000 17000 13500 25 80 52 1146

0.0 0.0 0.0 1000 6000 3500 40 50 45

2.4 2.4 2.4

1.5 2.8 2.1 4000 14000 9000 40 60 50 1047

0.7 1.3 1.0 8000 15000 11500 35 135 85 1633

1.1 1.3 1.2 18000 25000 21500 35 50 42 1605

0.9 1. 1

0.4 0.4 0.4 10000 12000 11000 85 100 92 1464

0.4 0.7 0.6 13000 32000 22500 35 50 42 1609

0.3 0.3 0.3 12000 15000 13500 35 45 40 1802

0.4 0.5 0.5 14000 20000 17000 30 SO 40 1784

0.8 0.9 0.9 23000 31000 27000 45 55 50 1694

0.0 0.0 0.0 8000 22000 15000 35 50 42 1694

0.9 0.9 0.9 30000 3501130 32500 35 45 40 1605

0.9 1.1

0.6 0.7 0.6 28000 30000 29000 30 38 34 1621

0.3 0.3 0.3 29000 30000 29500 30 38 34 1629

0.8 0.8 0.8 28000 32000 30000 30 40 35 1217

Wed Dec 15 13:33:54 1999

AFE: A983003 SPUD OATE: 99/03/21

BIT R E COR D

CONTRACTOR: Akita Drilling Ltd.

o 0.00 0 0.00

7 18.2~ 0 0.00 7·7·YT·A F'I 'YT'PR

3 1.25 0 0.00

3 11.25 0 0.00 6'6'YT'A E'I ·BT·PR

33 47.75 0 0.00

9.5 9.5 9.5 3147 3147 0 2.00 0 0.00 1·1· 'A 1'1' 'BHA

0.0 0.0 0.3 722 727 5 18.75 0 0.00 5-6'FC'A 4'1 ·FC-PR

WELL NAME: CDN FOREST ET AL FLETT N·61

I.OCATION: 300·N61·6040·12330·0

CF863

FH243 25.0 25.0 25.0 134

HW

RBI PR-243 25.0 25.0 25.0 153 185 33 37.00 0 0.00 5-5-YT'A E'I 'YT-TD

1D 215.9 J7

2A 444.5 3JS Smith NB 3915 22.0 22.0 20.0 185

4 4A 660.0 R4J HY

1A 660.0 N·3 Wester KM110 22.0 22.0 22.0 31 70 39 14.00 0 0.00 3·3·WT·A E'I 'WT'PR

1B 444.5 3JS Smith NB 3915 22.0 22.0 20.0 185 267 82 40.50 0 0.00 1·2·FC-A 1·1 ·WT·BHA

1 26RR 444.5 3JS Smith NB 3915 22.0 22.0 20.0 267 335 68 59.26 54 5.25 6·6·FC·A E·I ·CT-PR

2D 215.9 F3R Smith LG0661 9.5 9.5 9.5 3147 3380 233100.50 0 0.00 4·4·WT·A 3'1 'CT'PR

2 2A 660.0 C3JC RBI BJ201 17.5 17.5 17.5 70 128 58 62.00 0 0.00 2·7-BT·H E·! ·WT·PR
12.7

2 3B 444.5 3JS Smith XJ 4681 28.0 28.0 28.0 335 422 87 75.50 0 0.00 6·8·BT·G E'I 'FC'PR

2 30 215.9 EHP53A REED TC1149 9.5 9.5 9.5 3380

3 3ARR 660.0 R-3 H.Y KM110 25.0 25.0 25.0 128

3 4B 444.5 3JS smith NB3936 28.0 28.0 28.0 422

5 SA 660.0 2JS smith KS7075 25.0 25.0 25.0 137 153 16 43.50 0 0.00 2·2·YT·H E'I 'YT'~R

6 6A 444.5 C5

7 7ARR 660.0 2JS smith KS7075 25.0 25.0 25.0 153 185 0 0.C3 32 35.25 3'7-FC-A 3-1 -BT'TD

11 4B 444.5 3JS Smith NB3936 28.0 28.0 28.0 422 493 71 80.50 0 0.00 6-8-BT-A E-4 -YT'PR

12 58 444.5 4JS Smith SAT5~2 28.0 28.0 28.0 493 601 108121.25 0 0.00 5-7-YT'A F'I -BT'PR

13 6B 444.5 4JS Smith WB8223 28.0 28.0 25.0 601 678 77 88.75 0 0.00 6·8·BT·H E·I -WT-PR

14 7B 444.5 C·5 RBI PR244 28.0 28.~ 7.8.0 678 722 44 68.75 0 0.00 6-7'fC-A 8-1 'BT'PR

16 9B 444.5 3JS saith XC6176 28.0 2S.0 28.0 727 736 9 11.25 0 0.00 2·2·FC-A 1'1 -NO-TO

15 88RR 444.5 C-5 RBI PR243

.... 0 N BIT ....
SIZE SERIAL NOZZLE SIZE(mm) ··DEPTH·· DRILL+CORE REAMING

RUN BIT' (mm) TYPE MAKE NUMBER #1/4 #2/5 #3/6 IN OUT (m) (hr) (m) (hr) I'O'G'L



-------------------
BIT R E COR 0

WELL NAME: CON FOREST ET AL FLETT N·61 AFE: A983003 SPUD DATE: 99/03/21

LOCATION: 300·N61-6040·12330·0 CONTRACTOR: Akita Drilling Ltd. RIG: 58E

--" 0 N BIT -•..
SIZE SERIAL NOZZLE SIZE(mm) "DEPTH" DRILL+CORE REAMING

RUN BIT# (mm) TYPE MAKE NUMBER #1/4 #2/5 #3/6 IN OUT (m) (hr) (m) (hr) I'O'G'L

Wed Dec 15 13:33:55 1999

...... R 0 P ; - W0 B _ - -- RPM'- AVG
MIN MAX AVG MIN HAX AVG MIN MAX AVG MUD

B·G·O·R (m/hr) (m/hr) (m/hr) daN daN daN DEN
=== ==== ===== ====== ====== ======== ==== ==== ==== ==== ==== ==== ===== ==== ===== ========= =========== ====== ====== ====== ====== ====== ====== === === === ====

33 17RR 311.0 EHP53A Reed MM9061 15.9 15.9 15.9 1884 2076 192115.00 0 0.00 2-2'FC-N 8·1 -CD'PR

34 18 311.0 EHP53A REED MM9062 15.9 15.9 15.9 2076 2284 208138.25 37 2.00 2-3'YT'A F·I 'NO-TQ

35 19 3~1.0 EHP51H REED KC5671 15.9 15.9 15.9 2284 2422 138 45.00 0 0.00 6-8-BT'A E-2 -RG-TQ

o 0 0 0oo0.0 0.0 0.0

1.5 1.5 1.5 8000 12000 10000 30 40 35 1160

1.6 1.8 1.7 12000 22000 17000 30 40 35 1208

1.0 1.3 1.1 5000 22000 13500 30 40 35 1227

1.4 1.4 1.4 20000 22000 21000 35 40 37 1220

1.3 2.2 1.8 15000 22000 18500 25 38 31 1215

1.4 1.6 1.5 19000 20000 19500 35 38 36 1217

1.3 1.7 1.5 16000 20000 18000 40 72 56 1207

1.2 1.4 1.3 15000 24000 19500 50 52 51 1222

1.7 1.8 1.8 20000 21000 20500 50 65 57 1732

1.0 1.2 1.1 17000 18000 17500 50 70 60 1211

0.8 0.8 0.8 15000 19000 17000 65 70 67 1215

1.0 1.4 1.2 10000 10000 10000 55 70 62 1219

1.3 1.5 1.4 5000 18000 11500 50 75 62 1215

1.9 2.7 2.3 19000 24000 21500 70 105 87 1295

0.7 1.4 1.0 19000 26000 22500 70 105 87 1375

1.9 2.0 1.9 25000 26000 25500 70 105 87 1389

1.7 1.8 1.8 25000 36000 30500 70 105 87 1405

0.6 1.7 1.1 12000 36000 24000 35 105 70 1408

2.0 3.1 2.5 24000 35000 29~OO 70 105 87 1437

1.4 2.3 1.8 22000 28000 25000 70 105 87 1452

o 0.00 0 0.00

15.9 15.9 15.9 2422 2478 56 40.50 0 0.00 5-8-BT'H E·2 -WT-TQ

BP6171B 12.7 12.7 12.7 840 892 52 41.75 0 0.00 6·8·BT·H E·4 -WT'TQ

F99BD 11.9 11.9 11.9 736 756 20 13.75 0 0.00 2·2·NO·A E'I 'NO'BHA

F99BD 11.9 11.9 11.9 756 840 84 52.50 0 0.00 7'8-BT'A F·7 ·WT·PR

F99BD 11.9 11.9 11.9 756

C44DP 12.7 12.7 12.7 1146 1258 11280.25 0 0.00 2-6·BT-H 3-1 'CT'PR

E83YS

17 1 311.0 ATJ 33 HW

18 2RR 311.0 ATJ 33 HW

18 2RR1 311.0 ATJ 33 HW

19 3 311.0 C4LRGS RBI

24 8 311.0 GTM28 HW

20 4 311.0 C45ALR RBI BP487B 12.7 12.7 12.7 892 933 41 29.00 0 0.00 6·S-BT·H E-8 ·FC·TQ

21 5 311.0 HP63 Reed DU2568 12.7 12.7 12.7 933 992 59 45.25 0 0.00 6-7-WT·A E-7 -RG'PR

22 6 311.0 F57 Smith LR2975 12.7 12.7 12.7 992 1057 65 46.75 0 0.00 8·6·BT·H E-3 -FC-PR

23 7 311.0 HP63 RE'~J MM9038 12.7 12.7 12.7 1057 1146 89 59.25 0 0.00 2'2-FC-A E-I 'FC'BHA

25 9 311.0 EHP53A REED BW1535 14.3 14.3 14.3 1258 1305 4727.75 0 0.00 1-2·NO·A E'I 'NO'BHA

26 10RR 311.0 EHP53A REED BW1535 12.7 12.7 12.7 1305 1391 86 76.00 0 0.00 4-5-WT·A E'I 'BT'BHA

27 11 311.0 M44NG SEC 544826 12.7 12.7 12.7 1391 1406 15 18.25 0 0.00 6-6'WT'A E-I -WT'PR

28 12 311.0 EHP53A REED KT2949 12.7 12.7 12.7 1406 1487 81 68.00 0 0.00 2-3-YT·A E'I -BT'SHA

29 13 311.0 FM2743 SEC 5995957 10.3 10.3 10.3 1487 1550 63 49.00 0 0.00 2-3-ct·
10.3 10.3 10.3

30 14 311.0 ATJ-33 HW M52YL 14.3 14.3 14.3 1550 1693 143 74.75 0 0.00 6-8-BT-A E-I 'HC'PR

31 15 311.0 HP63 Reed MM9024 14.3 14.3 14.3 1693 1852 159123.25 0 0.00 2'3-WT-A E-1 -YT-hr

32 16 311.0 EHP53~ Reed MM9061 15.9 15.9 15.9 1852 1884 32 16.75 0 0.00 1'1-PN-A 1-1' 'DTF

36 20 311.0 GTP28U HW

• . . - -~ ••.. " I



=== ==== ===== ====== ====== ======== ==== ==c= ==== ecce ==== e=== ===== ==== ===== ========= =========== ====== ====== ====== ====== ====== ====== === === === ====

-------------------
..•••. R 0 P _- W0 B --_....•. RPM·- AVG

MIN MAX AVG MIN MAX AVG MIN MAX AVG MUD
B·G·O·R (m/hr) (m/hr) (m/hr) daN daN daN DEN

o 0 0 0 1042

o 0 0 0

o 0 0 0o

o

o

o

o

o

RIG: SSE

1.6 1.8 1.7 22000 25000 23500 70 10S 87 1461

1.5 1.7 1.6 27000 31000 29000 70 lOS 87 1456

1.3 1.4 1.4 30000 31000 30S00 70 10S ~7 1453

0.6 0.8 0.7 1S000 32000 23500 70 lOS 87 1459

1.4 1.8 1.6 25000 28000 26500 70 lOS 87 1477

C.9 1.S 1.2 25000 30000 27500 70 lOS 871491

1.7 1.9 1.8 15000 40000 27500 70 lOS 87 1076

2.3 2.3 2.3 8000 10000 9000 0 0 0 1047

2.4 2.4 2.4

0.0 0.0 0.0

0.0 0.0 0.0

Wed Dec 15 13:33:56 1999

AFE: A983003 SPUD DATE: 99/03/21

BIT R E COR D

CONTRACTOR: Akita Drilling Ltd.

o 0.00 0 0.00

o 0.00 0 0.00 4-1·BT-M3 E-I -NO-BHA

32 18.50 0 0.00 2-3·WT·A E-I ·WT-TO

LOCATION: 300·N61·6040·12330·0

YELL NAME: CON FOREST ET AL FLETT N·61

CF863 11.0 11.0 11.0 0HW

43 27311.0 F4P Smith LK8869 15.9 1S.9 lS.9 3115

37 21 311.0 GS84F Sec. 729282 15.9 15.9 15.9 2478 2579 101 57.00 0 0.00 1·2·RG·H E·I ·NO-PR

38 22 311.0 GT28 HWJL L72CT 15.9 15.9 15.9 2579 2757 178102.50 0 0.00 2-3·BT·H3 6·1 ·WT-PR

39 23 311.0 EHP53A REED LX8273 15.9 15.9 1S.9 2757 2916 159120.00 0 0.00 4·3-WT·A 8-1 -BT·TO

40 24 311.0 EHPS3A REED KT2950 1S.9 1S.9 15.92916 2968 S266.75 0 0.00 8·8-BT-A 8·2 -Wl·TO

41 2S 311.0 GS86F SEC 726647 1S.9 15.9 15.92968 3050 82 58.50 0 0.00 8-8-BT-A F-3 -wr·TO

42 26 311.0 HP61A Reed MM9264 1S.9 15.9 1S.9 30S0 311S 6S S7.75 0 0.00 8-8·BT·A F·2 ·WT-TO

4S 20 21S.9 F3R Smith LG0661 9.S 9.S 9.S 31473380 233100.S0 0 0.00 4-4·WT-A 3-1 -CT·PR

46 3D 21S.9 EHP53A REED TC1149 9.S 9.S 9.S 33803383 3 1.2S 0 0.00 1-1·WT-A E-I ·No-BHA

47 4RR3 21S.9 EHPS3A Reed TC1149 0.0 0.0 0.0 3383

48 RR1D 21S.9 J7

•••• 0 N BIT •...
SIZE SERIAL NOZZLE SIZE(mm) ··DEPTH·· ORILL+CORE REAMING

RUN BIT# (mm) TYPE MAKE NUMBER #1/4 #2/5 #3/6 IN OUT (m) (hr) (m) (hr) I·O·G·L
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(tonnel) (m3)
762.0 147.2 A252 Cam 3 PE 99'()3-14 23.7 20.00 7.40 0:1:0 "G" + 3.0% CaCI2
508.0 139.87 K-55- LIS Sleal 15 BT&C 99.Q4.Q8 185.0 40.00 ZO.44 0:1:0 "G" + 1.0% CsCI2
339.7 101.19 K·55 Tamsco sa BT&C 9S.Q5-1? 735.6 65.00 44.40 0:1:0 "G" +0.5% CFR +0.25% LTR

25.10 19.10 0:1:0 "G" + 0.5% CFR +0.25% LTR
244.5 79.62 HCL-80 Csntak 26 BT&C 99.()8·2ij 3147·2765.im Stalle #1: 33.00 23.21 Thermal 40 +0.7% CFR +0.9% CFL-2 +0.15% LTR
244.5 69.94 C·95 Tamsa 74 BT&C 99.08-29 2785.1 - 1712.99m
244.5 84.74 L-80 Csntal: 107 BT&C 99.08-29 1712.99 - 286.11
244.5 79.62 L-80 Cantak 21 BT&C 00.08-29 286.11 - 10.81 Stage #2: 71.00 57.12 0:1:0 "Go + 0.5% CFR + 0.4% CFL·1 prydraled H2O

Callng & Cemenl Record.

Callng Size (mm) Welghl (kglm) Grade

----

Cement Blend.

----

CeMenl Volume

--
Attachment #4

Depth Sel (m)

----

Make No. Joints Thread Dale Sel

----
End Well Report
Canadian Forest 011 Ltd.
CON Forest et al Flett Rapids N-61

-
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-------------------
DRILLltlG MUD PRO PER TIE S R E COR D

WELL NAME: CON FOREST ET AL FLETT N-61 AFE: A983003 SPUD DATE: 99/03/21

LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita Drilling Ltd. RIG: 58E

Wed Dec 15 13:34:31 1999

TOTAL
DEPTH WATER TEMP C SAND SOLIDS SOLIDS OIL ALKALYDE

DAY (m) MUD TYPE DENSITY VIS GELS pH PF/NF PV YP LOSS FC in/out kg/m3 kg/m3 kg/m3 X MBT POLY BENT LCM CA++ CL- NFl MFa
=== ==== ============ ========= === ========= ====== ======== === === ====== ====== ======= ===== ======= ======= ====== ===== ====== ===== ===== ===== ===== ===== =====

1 39 K2 + 1055/1055 43 0.0/ 0.0 10.5 0/ 0 0 0 13.0 0.0 0/ o 0.000 0.00 0.00 0.000 a 0 0 0 0 0 0.0 0.0
2 70 K2 + 1070/1080 45 0.0/ 0.0 10.5 0/ a a a 30.0 2.5 0/ a 0.000 0.00 0.00 0.000 0 0 0 a 0 0 0.0 0.0
3 78 Gel-Chem 1220/1220 63 11.0/20.0 10.5 0/ a 12 16 15.0 2.0 0/ o 0.002 0.00 0.00 0.0011 0 a 70 a 140 250 0.3 0.6
4 80 Gel-Chem 1270/1270 54 2.0/35.0 10.5 0/ 0 14 16 14.0 2.0 0/ a 0.065 0.00 0.00 0.000 a 0 70 0 100 200 0.3 0.6
5 85 Gel-Chem-LCM 1300/1300 85 15.0/35.0 10.5 0/ 0 20 20 14.0 2.0 0/ a 0.000 0.00 0.00 0.000 a 0 85 0 180 200 0.1 0.5

6 85 Gel-Chem-LCN 1300/1300 85 15.0/35.0 10.5 0/ a 20 20 14.0 2.0 . 0/ a 0.000 0.00 0.00 0.000 a 0 85 0 180 200 0.1 0.5
7 111 Gel-Chem-LCN 1600/1600 100 20.0/40.0 9.6 0/ a 40 25 13.0 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 85 0 120 250 1.0 3.1
8 111 Gel-Chem-LCN 1750/1750 115 20.0/40.0 9.6 0/ a 50 25 12.0 2.0 0/ a 0.000 0.00 0.00 '3.000 a 0 90 a 160 250 0.7 2.3
9 128 Gel-Chem-LCN 1790/1790 120 20.0/45.0 9.0 0/ a 50 28 9.0 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 90 0 160 250 0.7 2.1

10 134 Gel-Chem-LCN 1400/1420 130 20.0/45.0 9.0 0/ a 50 25 12.0 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 100 a 120 250 0.8 2.4

11 136 Gel-Chem-LCN 1800/1800 132 19.0/46.0 9.6 0/ a 52 26 13.0 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 95 0 120 250 0.9 2.1
12 136 Gel-chem-LCN 1790/1790 136 20.0/46.0 9.6 0/ 0 50 25 11.8 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 95 0 140 250 \J.~ 1.7
13 141 Gel-Chem-LCN 1840/1840 132 23.0/61.0 9.6 0/ a 60 23 13.0 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 90 0 120 250 0.5 1.6
14 141 Gel-chem-LCN 1825/1825 149 21.0/48.0 9.6 0/ 0 51 26 11.4 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 90 0 120 250 0.5 2.1
15 156 Gel-Chem-LCN 1770/1770 121 18.0/36.0 9.7 0/ 0 41 23 11.6 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 90 0 100 250 0.6 2.1

16 174 Gel-Chem-LCN 1780/1780 97 18.0/39.0 9.7 0/ a 41 22 12.1 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 85 0 100 250 0.4 2.0
17 158 Gel-Chem 1775/1775 82 18.0/36.0 9.7 0/ a 38 22 12.1 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 80 0 100 250 0.5 2.1
18 181 Gel-Chem 1810/1800 97 17.0/36.0 9.8 0/ a 37 23 11.4 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 85 0 100 250 0.5 2.1
19 181 Gel-Chem 1810/1800 97 17.0/36.0 9.8 0/ 0 37 23 11.4 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 85 0 100 250 0.5 2.1
20 185 Gel-Chem 1810/1800 100 18.0/37.0 9.8 0/ 0 39 24 11.3 2.0 0/ o 0.000 0.00 0.00 0.000 a 0 85 0 100 250 0.5 2.1

21 185 Gel-chem 1055/1055 36 3.0/ 5.0 9.8 0/ 0 11 4 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 40 0 20 250 0.0 0.0
22 203 Gel-Chem 1080/1080 43 2.0/ 4.0 11.0 0/ 0 10 3 0.0 0.0 0/ a 0.000 0.00 0.00 0.000 0 0 45 0 120 300 0.3 0.6
22 221 Gel-Chem 1030/1030 41 0.0/ 0.0 11.0 0/ 0 0 0 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0
23 260 Gel-Chem 1200/1200 39 2.0/ 3.0 9.9 0/ a 9 3 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 35 0 100 300 0.5 2.3
24 267 Gel-Chem 1310/1310 46 3.0/ 5.0 9.7 0/ 0 15 6 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 40 0 80 350 0.3 1.8

25 296 Gel-Chem 1370/1410 65 8.0/15.0 9.7 0/ 0 27 14 10.0 3.0 0/ 12 0.000 0.00 0.00 0.000 0 0 100 0 200 250 0.2 0.8
26 310 Gel-chem 1520/1530 53 6.0/15.0 9.4 0/ 0 30 14 9.4 2.0 0/ 38 0.000 0.00 0.00 0.000 0 0 90 0 40 300 1.0 2.0
27 333 Gel-chem 1570/1610 70 8.0/18.0 10.0 0/ 0 36 18 9.0 2.0 0/ 40 0.000 0.00 0.00 0.000 0 0 110 0 60 300 0.9 2.0
28 349 Gel-Chem 1600/1610 80 8.0/22.0 10.2 0/ 0 40 18 8.8 2.0 0/ 39 0.000 0.00 0.00 0.000 0 0 100 0 60 300 0.9 2.0
29 377 Gel-Chem 1600/1610 109 10.0/25.0 9.7 0/ 0 52 26 9.6 2.0 0/ 41 0.000 0.00 0.00 0.000 0 0 100 a 60 300 0.6 1.7

29 389 Gel Chem 1610/ 0 90 0.0/ 0.0 0.0 0/ 0 0 0 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0
30 412 Gel-Chem 1600/1605 88 5.0/30.0 10.1 0/ 0 60 20 7.0 3.0 0/ 40 0.000 0.00 0.00 0.000 0 0 90 0 80 300 1.0 2.7
31 422 Gel-Chem 1600/1605 90 8.0/30.0 9.7 0/ 0 55 25 7.0 2.0 0/ 30 0.000 0.00 0.00 0.000 0 0 100 0 80 300 0.9 2.3
32 432 Gel-Chem 1610/1610 90 6.0/18.0 9.7 0/ 0 60 20 7.0 2.0 0/ 30 0.000 0.00 0.00 0.000 0 0 90 0 60 300 1.0 2.6
33 449 Gel-Chem 1610/1610 100 10.0/25.0 10.0 0/ 0 70 21 7.0 2.0 0/ 35 0.000 0.00 0.00 0.000 0 0 90 0 60 300 0.9 2.3
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34 470 Gel-Chem 1605/1605 101 10.0/25.0 10.0 0/ 0 60 23 8.0 2.0 0/ 38 0.000 0.00 0.00 0.000 0 0 90 0 60 3UO 1.0 2.5
35 493 Gel-Chem 1600/1600 84 8.0118.0 10.0 0/ 0 55 20 8.5 2.0 0/ 38 0.000 0.00 0.00 0.000 0 0 90 0 60 300 0.9 2.3
36 496 Gel-Chem 1630/1630 85 6.0/24.0 10,0 0/ 0 45 18 8.5 2.0 0/ 34 0.000 0.00 0.00 0.000 0 0 80 0 240 350 1.4 3.5
37 525 Gel-Chem 1615/1620 92 6.0/22.0 10.0 0/ 0 48 20 8.5 2.0 0/ 38 0.000 0.00 0.00 0.000 0 0 90 0 80 350 1.2 3.3
38 541 Gel-Chem 16101\620 81 6.0/30.0 10.0 0/ 0 40 18 8.6 2.0 0/ 35 0.000 0.00 0.00 0.000 0 0 80 0 100 ~50 1.1 3.3

39 564 Gel-Chem 1620/1620 86 6.0/31.0 10.0 0/ 0 39 16 8.4 2.0 0/ o 0.000 0.00 0.00 0.000 0 0 80 0 100 350 1.2 3.0
40 589 Gel-Chem 1630/1630 101 6.0/33.0 10.0 0/ 0 40 19 8.0 2.0 0/ 38 0.004 0.00 0.00 0.000 0 0 80 0 100 350 1.1 2.8
41 601 Gel-Chem 1620/1620 104 7.0/30.0 10.0 0/ 0 39 19 8.0 2.0 0/ 38 0.004 0.00 0.17 0.000 0 0 80 0 120 350 1.1 2.9
42 625 Gel-Chem 1620/1620 98 7.0/30.0 10.0 0/ 0 40 18 8.4 2.5 0/ 38 0.003 0.00 0.17 0.000 0 0 75 0 100 350 1.1 2.9
43 644 Gel-Chem 1620/1620 97 6.0/29.0 1Q.0 0/ 0 37 18 8.8 2.5 0/ 38 0.003 0.00 0.18 0.000 0 0 75 0 100 350 1.0 2.1

44 665 Gel-Chem 1625/1625 97 6.0/28.0 10.0 0/ 0 38 18 8.1 2.5 0/ (6 0.003 0.00 0.17 0.000 0 0 80 0 120 350 0.9 1.7
45 676 Gel-Chem 1620/1620 101 7.0/31.0 10.0 0/ 0 40 19 8.3 2.5 0/ 46 0.003 0.00 0.17 0.000 0 0 80 0 100 350 1.1 2.3
46 690 Gel-Chem 1620/1620 92 7.0/33.0 10.0 0/ 0 38 21 8.3 2.5 0/ 46 0.004 0.00 0.17 0.000 0 0 80 0 120 350 1.1 2.7
47 705 Gel-Chem 1620/1620 91 6.0/32.0 10.0 0/ 0 38 18 8.6 2.5 0/ 46 0.004 0.00 0.18 0.000 0 0 80 0 160 350 1.2 2.3
48 715 Gel-Chem 1620/1620 91 6.0/30.0 10.0 0/ 0 38 18 8.2 2.5 0/ 41 0.004 0.00 0.18 0.000 0 0 80 0 120 350 1.0 2.2

49 723 Gel-Chem 1625/1625 93 7.0/31.0 10.0 0/ 0 41 22 8.1 2.5 0/ 39 0.004 0.00 0.18 0.000 0 0 80 0 100 350 1.2 2.5
50 730 Gel-Chem 1630/1630 87 6.0/32.0 10.0 0/ 0 42 18 8.3 2.5 0/ 39 0.004 0.00 0.18 0.000 0 0 80 0 120 350 1.0 2.2
51 736 Gel-Chem 1620/1620 90 6.0/31.0 10.0 0/ 0 39 17 8.1 2.5 0/ 28 0.004 0.00 0.18 0.000 0 0 80 ~, 100 350 1.0 2.3
52 736 Gel-Chem 1610/1610 62 4.0/21.0 10.0 0/ 0 32 9 8.8 2.5 0/ 26 0.003 0.00 0.17 0.000 0 0 70 0 120 350 1.0 ? 1
53 736 Gel-Chem 1610/1610 62 4.0/21.0 10.0 0/ 0 32 9 8.8 2.5 0/ 26 0.003 0.00 0.17 0.000 0 0 70 0 120 350 1.0 L.1

54 736 Gel-Chem 1610/1610 62 4.0/21.0 10.0 0/ 0 32 9 8.8 2.5 0/ 26 0.003 0.00 0.17 0.000 0 0 70 0 120 350 1.0 2.1
55 736 Gel-Chem 1010/ 0 29 0.0/ 0.0 10.0 0/ 0 0 0 0.0 0.0 0/ o 0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0
56 742 K-Minus 1060/ 0 37 0.0/ 0.0 12.0 0/ 0 0 0 0.0 0.0 0/ o 0.000 0.00 0.00 15000.000 0 0 0 0 360 400 0.0 0.0
57 756 K-Minus 1200/1205 45 4.0/ 9.0 11.2 0/ 0 9 14 0.0 0.0 0/ o 0.000 0.00 0.00 13000.000 0 0 23 0 360 400 0.6 2.7



-------------------
D R ILL I N G MUD PRO PER TIE S R E COR D

~ELL NAME: CDN FOREST ET AL FLETT N-61 AFE: A983003 SPUD DATE: 99/03/21

LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita Drilling Ltd. RIG: 58E

~ed Dec 15 13:34:33 1999

TOTAL
DEPTH ~ATER TEMP C SAND SOLIDS SOLIDS OIL ALKALYDE

DAY (m) MUD TYPE DENSITY VIS GELS pH PF/MF PV YP LOSS FC in/out kg/m3 kg/m3 kg/m3 " MBT POLY BENT LCM CA++ CL- MFI MFO

=== ==== ============ ========= === ========= ====== ======== === === ====== ====== =c:=::: e==== ======= ======= ====== ===== ====== ===== ===== :c==: ===== ===== =====
58 n8 "-Minus 120011205 45 6.0/ 9.0 11.2 0/ 0 8 14 22.0 1.5 0/ o 0.000 0.00 0.00 15000.000 0 0 23 0 360 400 0.8 2.6

59 815 K-Minus 1200/1205 46 7.0/10.0 10.8 0/ 0 9 14 12.2 1.5 0/ o 0.000 0.00 0.00 15000.000 0 0 23 0 440 350 0.7 2.3

60 841 K-Minus 1220/1220 45 6.0/12.0 10.4 0/ 0 10 13 13.1 1.5 0/ o 0.000 0.00 0.00 14000.000 0 0 24 0 400 380 0.1 0.2

61 864 K·Minus 1230/1230 52 7.0/13.0 10.7 0/ 0 11 16 12.8 1.5 0/ o 2.500 0.00 135.00 18000.000 0 0 28 0 480 380 0.3 2.1

62 892 K-Minus 122511225 49 7.0/12.0 9.9 0/ 0 9 14 11.4 1.5 0/ o 2.500 0.00 130.00 22000.000 0 0 24 0 400 700 0.1 0.2

63 913 K-Minus 1230/1210 52 6.0110.0 9.9 0/ 0 11 16 12.4 1.5 0/ o 2.500 0.00 135.00 22500.000 0 0 25 0 400 700 0.1 0.2

64 934 K-Minus 1230/1210 54 7.0/11.0 10.2 0/ 0 12 16 12.2 1.5 0/ o 2.500 0.00 135.00 20000.000 0 0 25 0 400 1000 0.2 0.6

65 967 K-Minus 1220/1210 51 6.0/ 8.0 10.3 0/ 0 9 15 11.9 1.5 0/ o 5.000 0.00 130.00 22500.000 0 0 25 0 400 900 0.2 0.6

66 992 K-Minus 1220/1210 52 7.0/10.0 10.3 0/ 0 10 16 11.1 1.5 0/ o 5.000 0.00 130.00 22500.000 0 0 25 0 400 1000 0.3 0.8

67 1016 K-Minus 1210/1210 52 7.0/ 9.0 10.3 0/ 0 10 16 10.8 1.5 411 o 5.000 0.00 130.00 0.000 0 0 25 0 400 1000 0.2 0.6

68 1048 K-Minus 1220/1220 53 7.0110.0 10.5 0/ 0 12 16 10.5 1.5 34/ o 0.008 0.00 135.00 0.000 0 0 25 0 400 1000 0.3 1.0

69 1070 "-Minus 1235/1210 54 7.0/13.0 10.5 0/ 0 13 16 10.9 1.5 33/ o 0.012 0.00 120.00 0.000 0 0 25 0 380 1000 0.3 0.8

70 1112 K-Minus 1200/1210 51 6.5/10.0 10.2 0/ 0 10 15 10.2 1.5 33/ o 0.007 0.00 130.00 0.000 0 0 25 fJ 400 1100 0.2 0.6

71 '.138 "-Minus 1200/1200 50 6.0/ 8.0 10.5 0/ 0 9 15 10.3 1.5 34/ o 0.010 0.00 130.00 0.000 0 0 23 0 320 1000 n.3 0.7

72 1161 K-Minus 1225/1225 54 7.0/ 9.0 10.5 0/ 0 10 16 10.3 1.5 34/ o 0.008 0.00 135.00 0.000 0 0 25 0 380 1000 0.3 0.7

73 1161 K-Minus 1215/1220 54 7.0/11.0 10.5 0/ 0 11 18 10.0 1.5 34/ o 0.010 0.00 135.00 0.000 0 0 28 0 240 1200 O.~ 0.7

74 1210 K-Minus 1220/1220 56 11.01l1.0 10.5 0/ 0 11 18 9.5 1.5 38/ o 0.050 0.00 146.00 0.000 0 0 36 0 200 1200 0.3 1.2

75 1258 K-Minus 1225/1225 5i. 14.0120.0 10.0 0/ 0 12 17 11.0 1.5 39/ o 0.055 0.00 140.00 0.000 0 0 25 0 200 1100 0.4 1.4

76 1283 K-Minus 1230/1230 56 12.0/22.0 10.5 0/ 0 12 17 9.5 1.5 37/ o 0.053 0.00 143.00 0.000 0 0 25 0 160 1100 0.3 1.4

n 1305 "-Minus 1235/1235 56 12.0/21.0 10.5 0/ 0 13 16 10.5 1.5 38/ o 0.052 0.00 146.00 0.000 0 0 22 0 140 1100 0.3 1.2

78 1324 K-Minus 1210/1205 54 17.0/23.0 10.5 0/ 0 12 16 11.0 1.5 36/ o 0.027 0.00 128.00 0.000 0 0 25 0 120 1100 0.2 1.1

79 1347 K-Minus 1210/1210 54 14.0/18.0 10.1 0/ 0 12 15 10.1 1.5 36/ o 0.025 0.00 128.00 0.000 0 0 25 0 100 1000 0.3 1.3

80 1366 "-Minus 1210/1210 63 17.0/24.0 10.0 0/ 0 12 22 10.5 1.5 39/ o 0.025 0.00 131.00 0.000 0 0 32 0 120 1100 0.2 1.3

81 1391 K-Minus 1210/1220 62 16,0125.0 10.2 0/ 0 14 22 11.0 1.5 0/ 39 0.025 0.00 135.00 0.000 0 0 32 0 120 1100 0.2 1.1

82 1404 K-Minus 1210/1220 64 14.0/21.0 10.5 0/ 0 14 21 10.1 1.5 0/ 39 0.025 0.00 135.00 0.000 0 0 30 0 200 1100 0.5 2.0

83 1420 K-Minus 1210/1215 60 12.0/16.0 10.0 0/ 0 12 20 10.9 1.5 0/ 39 0.025 0.00 135.00 0.000 0 0 28 0 380 1100 0.4 2.1

84 1460 "-Minus 1215/1220 65 13.0/18.0 10.3 0/ 0 13 23 10.4 1.5 0/ 41 0.025 0.00 135.00 0.000 0 0 28 0 320 1000 0.3 2.0

85 1480 K-Minus 1220/1230 67 13.0/19.0 10.5 0/ 0 14 22 11.8 1.5 0/ 44 0.025 0.00 140.00 0.000 0 0 27 0 320 1100 0.4 2.1

86 1487 "-Minus 1230/1220 65 12.0/17.0 10.3 0/ 0 13 20 10.3 1.5 0/ o 0.025 0.00 135.00 0.000 0 0 28 0 320 1100 0.4 2.0

87 1500 "-Minus 1210/1215 67 11.0/16.0 10.3 0/ 0 11 20 10.8 1.5 0/ 41 0.025 0.00 13S.00 0.000 0 0 30 0 320 1100 0.3 2.0

88 1535 "-Minus 1210/1215 105 13.0/21.0 9.9 0/ 0 15 26 10.8 1.5 0/ 43 0.025 0.00 135.00 0.000 0 0 30 0 280 1100 0.2 1.9

89 1550 K-Minus 1225/1225 94 12.0/16.0 10.3 0/ 0 14 28 10.5 1.5 0/ 43 0.025 0.00 135.00 0.000 0 0 30 0 320 1100 0.3 2.1

90 1561 K-Minus 1225/1225 81 13.0/18.0 10.5 0/ 0 13 28 11).0 1.5 0/ 44 0.025 0.00 135.00 0.000 0 0 30 0 320 1100 0.4 2.2

91 1630 "-Minus 1270/1270 74 13.0120.0 10.5 0/ 0 16 23 10.2 1.5 0/ 42 0.025 0.00 140.00 0.000 0 0 30 0 260 1100 0.3 1.8

92 1668 K-Minus 1320/1320 n 16.0120.0 10.3 0/ 0 14 28 11.8 1.5 0/ 42 0.030 0.00 143.00 0.000 0 0 30 0 160 1350 0.4 2.3
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93 1689 K-Minus 1350i1350 70 14.0/20.0 10.6 0/ 0 15 27 10.0 1.5 0/ 44 0.025 0.00 180.00 0.000 0 0 30 0 280 1300 0.4 2.2

94 1696 K-Minus 1375/1375 65 13.0/17.0 10.6 0/ 0 15 24 11.4 1.5 0/ 43 0.025 0.00 180.00 0.000 0 0 28 0 240 1400 0.4 2.6
9S 1no K-Minus 1375/1375 65 13.0/19.0 10.6 0/ 0 14 25 9.0 1.5 0/ 43 0.025 0.00 180.00 0.000 \I 0 28 0 240 1350 0.4 2.4
9S 1727 K-Minus 1360/1360 65 0.0/ 0.0 10.5 0/ 0 0 0 10.3 1.0 0/ o 0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0
96 1752 K-Minus 1370/1370 77 13.0/20.0 10.4 0/ 0 13 28 ".9 1.5 0/ 47 0.025 0.00 180.00 0.000 0 0 30 0 320 1300 0.4 2.2
96 1758 K-Minus 1360/1360 73 0.0/ 0.0 10.5 0/ 0 0 0 10.3 1.0 0/ o 0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0

"

97 1790 K-Minus 1360/1360 74 0.0/ 0.0 10.5 0/ 0 0 0 10.8 1.0 0/ o0.000 0.00 0.00 0.000 0 0 0 0 0 0 0.0 0.0
97 1783 K-Minus 1365/1365 75 16.0/23.0 10.3 0/ 0 15 30 10.4 1.5 0/ 47 0.030 0.00 180.00 0.000 0 0 30 0 320 1350 0.4 3.1
98 181'" K-Minus 1370/1370 n 13.0118.0 10.6 0/ 0 14 26 11.4 1.5 0/ 47 0.025 0.00 180.00 0.000 0 0 30 0 320 1350 0.4 2.6
99 1814 K-Minus 1380/1380 77 14.0/19.0 10.2 0/ 0 14 28 12.0 1.5 0/ 47 0.018 0.00 195.00 0.000 0 0 30 0 400 1300 0.4 2.1

100 1852 K-Minus 1390/1390 88 16.0/24.0 10.2 0/ 0 16 31 10.8 1.5 0/ 47 0.011 0.00 200.00 0.000 0 0 30 0 400 1300 0.2 2.1

101 1873 K-Minus 1380/1380 84 16.0/22.0 10.2 0/ 0 15 28 10.2 1.5 0/ o 0.010 0.00 190.00 0.000 0 0 30 0 200 1450 0.2 2.6
102 1884 K"Minus 1405/1405 82 16.0/24.0 10.2 0/ 0 16 30 12.2 1.5 0/ 46 0.010 0.00 190.00 0.000 0 0 30 0 240 1400 0.2 2.3
103 1920 K-Minus 1410/1410 92 17.0/24.0 10.1 0/ 0 17 31 10.1 1.5 0/ 46 0.010 0.00 190.00 0.000 0 0 33 0 240 140·') Q.5 3.0
104 1963 K-l4inus 1400/1400 100 18.0/26.0 10.1 0/ 0 19 32 10.6 1.5 0/ 46 0.010 0.00 210.00 0.000 0 0 38 0 320 1400 0.3 2.6
105 2003 K-Kinus 1410/1410 98 17.0/24.0 10.5 0/ 0 18 30 10.5 1.5 0/ 54 0.010 0.00 215.00 0.000 0 0 32 0 320 1450 0.3 3.0

106 2043 K-Mlnus 1405/1405 110 19.0/24.0 10.5 0/ 0 20 30 10.0 1.5 0/ 54 0.010 0.00 200.00 0.000 0 0 35 0 .:80 1450 0.3 2.9
107 2069 K-Mi.,us 1400/1400 102 19.0/25.0 10.4 0/ 0 19 31 10.5 1.5 0/ 54 0.010 0.00 200.00 0.000 0 0 35 0 280 1450 0.3 3.1
108 2076 K-Mir,tls 1405/1405 91 18.0/24.0 10.3 0/ 0 18 29 11.1 1.5 0/ 48 0.010 0.00 200.00 0.000 0 0 33 0 240 1400 0.3 3.0
109 2105 K-MirnJs 1405/1400 87 17.0/23.0 10.6 0/ 0 17 28 11.0 1.5 0/ 52 0.015 0.00 200.00 0.000 0 0 33 0 280 1450 0.4 3.0
110 2145 K-Minus 1390/1400 90 18.0/25.0 10.5 0/ 0 18 25 10.8 1.5 0/ 52 0.015 0.00 195.00 0.000 0 0 33 0 240 1400 0.3 3.0

111 2183 K-Minull 1400/1410 85 17.0/24.0 10.4 0/ 0 17 30 12.1 1.5 0/ 54 0.075 0.00 200.00 0.000 0 0 30 0 240 1400 0.3 3.1
112 2215 K-Minus 1410/1420 87 17.0/23.0 10.2 0/ 0 17 28 10.8 1.5 0/ 55 0.015 0.00 200.00 0.000 0 0 30 0 320 1400 0.2 2.1

II ".' :~\ ~ ~. • •..• •. • '. .' ,
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o R ILL I N G MUD PRO PER TIE S R E COR 0

WELL NAME: CON FOREST ET AL FLETT N-61 AFE: A9B3003 SPUD DATE: 99/03/21

LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita DriLling Ltd. RIG: 58E

Wed Dec 15 13:34:35 19~

TOTAL
DEPTH WATER TEMP C SAND SOLIDS SOLIDS OIL ALICALYDE

DAY (m) MUD TYPE DENSITY VIS GELS pH PFmF PV YP LOSS FC in/out kg/m3 kg/m3 kg1m3 X MBT POLY ~cNT LCM CA++ CL- MFI MFO

=== ==== =====:====== ========= === ========= ====== ======== === === ====== ====== =====:= ===== ======= ======= ====== ===== =====: ===== ===== ===== ===== ===== =====
113 2247 K-Minus 1410/1420 77 16.0/23.0 10.4 0/ 0 17 30 10.4 1.5 0/ 53 0.015 0.00 200.00 0.000 0 0 30 0 320 1400 0.3 3.1
114 227G K-Minus 1415/1420 68 17.0/22.0 10.4 01 0 17 24 11.9 1.5 0/ 55 0.015 0.00 200.00 0.000 0 0 25 0 320 1250 0.4 3.6
115 2287 K-Mlnus 1415/1420 77 16.0/23.0 10.0 0/ 0 17 29 10.2 1.5 0/ 51 0.015 0.00 200.00 0.000 0 0 25 0 280 1200 0.2 3.0

116 2354 K-Minus 1420/1425 72 20.0/25.0 10.5 0/ 0 18 43 11.6 2.0 0/ 53 0.015 0.00 200.00 0.000 0 0 30 0 280 1200 0.2 3.0
117 2421 K-Minus 1452/1452 73 25.01i!7.0 10.5 0/ 0 17 28 10.4 1.5 0/ 54 0.015 0.00 200.00 0.000 0 0 28 0 300 1200 0.5 3.5
118 2422 K-Minus 1450/1450 72 15.0/25.0 10.5 0/ 0 18 25 10.8 2.0 0/ o 0.015 0.00 200.00 0.000 0 0 26 0 300 1200 0.3 3.4
119 2422 K'Minus 1450/1450 70 17.0/24.0 10.0 0/ 0 17 27 11.0 1.5 0/ o 0.015 0.00 200.00 0.000 0 0 25 0 280 1200 0.3 3.0
120 2452 K-Minus 145211457 73 26.0/28.0 10.5 0/ 0 16 27 11.0 1.5 0/ o 0.015 0.00 180.00 0.000 0 0 25 O· 280 1200 0.4 3.8

121 2478 K-Mlnus 1450/1450 72 26.0/28.0 10.5 0/ 0 17 27 11.0 2.0 0/ o 0.015 0.00 180.00 0.000 0 0 24 0 280 1200 0.4 3.8
122 2493 K-Minus 1457/1451 73 25.0/27.0 10.5 0/ 0 16 28 11.8 2.0 0/ o 0.015 0.00 200.00 0.000 0 0 25 0 320 1000 0.3 3.4
123 2535 K-Minus 1450/1450 73 22.0/25.0 10.5 0/ 0 16 27 12.2 1.5 0/ 56 0.015 0.00 200.00 0.000 0 0 28 0 320 1000 0.3 3.2
124 2574 K-Minus 1455/1455 77 23.0/25.0 10.5 0/ 0 17 28 12.2 1.5 0/ o 0.015 0.00 200.00 0.000 0 0 28 0 240 1000 0.3 3.2
125 2574 K-Minus 1475/1475 78 22.0/26.0 10.5 0/ 0 18 30 10.5 1.5 0/ 55 0.015 0.00 200.00 0.000 0 0 38 0 200 1100 0.3 3.2

126 2614 K-Minus 1455/1455 78 21.0/24.0 10.3 0/ 0 17 27 11.4 1.5 0/ 56 0.010 0.00 200.00 0.000 0 0 30 0 200 1100 0.3 3.2
127 2650 K-Minus 1455/1455 86 21.0/26.0 10.3 0/ 0 17 31 11.2 1.5 0/ o 0.010 0.00 200.00 0.000 0 0 30 0 240 1100 0.5 4.1
128 2692 K-Minus 1450/1450 80 21.0125.0 10.3 0/ 0 17 30 11.8 1.5 0/ o 0.015 0.00 200.00 0.000 0 0 30 0 240 1100 0.4 4.1
129 2735 K-Minus 1460/1460 80 22.0/26.0 10.3 0/ 0 17 31 12.1 1.5 0/ 57 0.015 0.00 200.00 0.000 0 0 33 0 280 1100 0.4 3.9
130 2757 K-Minus 1460/1465 80 21.0/25.0 10.5 0/ 0 17 30 11.2 1.5 0/ 57 0.015 0.00 293.00 0.000 0 0 31 0 240 1100 0.4 4.1

131 2776 K-flinus 1460/1460 80 19.0/24.0 10.1 0/ 0 17 29 12.8 1.5 0/ 58 0.010 0.00 293.00 0.000 0 0 30 0 2/,0 1100 0.4 3.9
132 2805 K-Minus 1450/1450 87 22.0/27.0 10.2 0/ 0 18 32 11.8 1.5 0/ 60 0.008 0.00 293.00 0.000 0 0 32 0 ,40 1100 0.3 3.1
133 2835 K-Minus 1450/1450 87 23.0/27.0 10.5 0/ 0 17 33 11.5 1.5 0/ 63 0.008 0.00 293.00 0.000 0 0 32 0 360 1100 0.4 4.0
134 2864 K-Minus 145011450 82 23.0/26.0 10.5 0/ 0 18 29 11.9 1.5 0/ 63 0.008 0.00 293.00 0.000 0 0 30 0 340 1100 0.4 4.0
135 2890 K-Minus 1450/1450 77 19.0/23.0 10.5 0/ 0 17 27 11.9 1.5 59/ 68 7.250 0.00 290.00 0.000 0 0 30 0 320 1100 0.5 4.5

136 2916 K-Minus 1460/1460 76 19.0/24.0 10.5 0/ 0 16 27 10.9 1.5 671 69 10.950 0.00 292.00 0.000 0 0 28 0 320 1100 0.3 4.0
137 2922 K-Minus 1460/1465 74 20.0/26.0 10.5 0/ 0 16 28 10.8 1.5 69/ 68 10.980 0.00 293.00 0.000 0 0 27 0 320 1200 0.4 4.0
138 2934 K-Minus 1458/1460 70 26.0/30.0 10.5 0/ 0 15 28 10.2 1.5 68/ 65 10.950 0.00 292.00 0.000 0 0 28 0 280 1100 0.5 4.2
139 2949 K-Minus 1457/1452 72 28.0/31.0 11.4 0/ 0 16 27 10.0 1.5 68/ 65 10.890 0.00 290.40 0.000 0 0 28 0 300 1200 0.6 4.4
140 2968 K-Minus 1451/1468 67 27.0/31.0 10.5 0/ 0 16 27 10.6 1.5 68/ 63 11.010 0.00 322.96 0.000 0 0 28 0 300 1100 0.6 5.2

141 2988 K-Minus 1468/1474 68 29.0/32.0 10.5 0/ 0 14 28 10.4 1.5 65/61 11.050 0.00 324.28 0.000 0 0 30 0 300 1100 0.6 5.6
142 3017 K-Minus 1475/1470 74 27.0/34.0 10.5 0/ 0 14 32 11.4 1.5 64/ 58 7.350 o.no 323.40 0.000 0 0 28 0 360 1100 0.4 4.6
143 3044 K-Minus 1475/1490 70 27.0/34.0 10.0 0/ 0 14 27 10.b 1.5 64/ 58 7.450 0.00 327.80 0.000 0 0 30 0 360 1100 0.6 4.8
144 3051 K-Minus 1485/1490 70 26.0/30.0 10.5 0/ 0 16 28 12.4 1.5 58/ 64 7.450 0.00 327.80 0.000 0 0 30 0 360 1100 0.5 5.2
145 3073 K-Minus 1490/1490 66 26.0/30.0 10.0 0/ 0 16 25 10.4 1.5 0/ 66 7.450 0.00 327.80 0.000 0 0 30 0 380 1100 0.5 4.8

146 3085 K-Minus 1490/1490 67 24.0/27.0 10.0 0/ 0 16 26 10.4 1.5 0/ 66 7.450 0.00 327.80 o.oeo 0 0 30 0 360 1100 0.5 4.2
147 3110 K-Minus 1490/1490 62 25.0/28.0 10.0 0/ 0 14 28 12.6 1.5 0/ 68 7.450 0.00 327.80 0.000 0 0 35 0 360 1100 0.5 5.2
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148 3119 ie-Minus 1500/1500 62 25.0/28.0 10.0 0/ 0 16 28 10.6 1.5 0/ 68 7.450 0.00 327.80 0.000 0 0 :S5 0 380 1100 0.5 4.6
149 3147 Ie-HIBJS 1490/1490 63 25.0/27.0 10.5 0/ 0 14 25 10.8 1.5 0/ 70 7.450 0.00 327.80 0.000 0 0 38 0 360 1100 0.5 5.2
150 3147 K-MIBJS 1500/1500 75 26.0/29.0 10.5 0/ 0 16 32 10.4 1.5 0/ 70 7.450 0.00 327.80 0.000 0 0 38 0 360 1100 o.~ 5.4

151 3147 ie-Minus 1500/1500 75 26.0/29.0 10.5 0/ 0 16 32 10.4 1.5 0/ 70 7.450 0.00 327.8a 0.000 0 0 38 0 360 1100 0.5 5.4
152 3147 K-MIBJS 1505/1505 80 25.0/29.0 10.5 0/ 0 15 36 9.8 1.5 a/ 65 7.525 0.00 346.00 0.000 0 0 33 0 320 1100 0.4 4.0
153 3147 Ie-MIBJS 1570/1570 85 26.0/30.0 10.5 0/ 0 20 34 6.6 1.5 0/ 65 7.850 0.00 395_00 0.000 0 0 32 0 320 1100 0.4 4.0
154 3147 K-MIBJS 1650/1650 91 24.0/29.0 10.5 0/ 0 24 36 6.0 1.5 0/ o 8.250 0.00 437.00 0.000 0 0 JO 0 320 1100 0.4 4.0
155 3147 K-MIBJS 1640/1640 91 24.0/29.(\ 10.5 0/ 0 21 36 6.0 1.5 0/ o 8.250 0.00 437.00 0.000 0 0 30 0 320 1100 0.4 4.0

156 3147 K-MIBJS 1640/1640 91 24.0/29.0 10.5 0/ 0 21 36 6.0 1.5 0/ o 8.250 0.00 437.00 0.000 0 0 30 0 320 1100 0.4 4.0
157 3147 K-Miru; 1640/1640 91 24.0/29.0 10.5 0/ 0 21 36 6.0 1.5 0/ o 8.250 0.00 437.00 0.000 0 0 30 0 320 1100 0.4 4.0
158 3147 K-Mlnus 1640/1640 92 25.0/29.0 10.5 0/ 0 21 35 6.2 1.5 0/ 70 8.250 0.00 437.00 0.000 0 0 30 0 340 1300 0.4 4.3
159 3147 K-Minus 1640/1640 92 25.0/29.0 10.5 0/ 0 21 35 6.2 1.5 0/ 70 8.250 0.00 437.00 0.000 0 0 30 0 340 1300 0.4 4.3
160 3147 K-Minus 1640/1640 89 23.0/28.0 10.5 0/ 0 23 35 6.0 1.5 0/ 48 8.250 0.00 0.00 0.000 0 0 30 0 340 1300 0.4 4.3

161 3147 K-Minus 1500/1500 77 21.0/27.0 10.5 0/ 0 21 33 5.9 1.5 0/ 48 8.250 0.00 22.00 0.000 0 0 30 0 340 1200 0.4 4.3
162 3147 K-Mlnus 1500/1500 77 21.0127.0 10.5 0/ 0 21 33 5.9 1.5 0/ 48 8.250 0.00 22.00 0.000 0 0 30 0 340 1200 0.4 4.3
163 3147 K-Minus 1500/1500 77 21.0/27.0 10.5 0/ 0 21 33 5.9 1.5 0/ 48 8.250 0.00 22.00. 0.000 0 0 30 0 340 1200 0.4 4.3
164 3147 Polymer 1015/1015 43 2.0/ 3.0 9.5 0/ 0 10 9 9.3 1.0 0/ 48 0.000 0.00 0.00 0.000 0 0 0 0 160 450 0.2 1.0
165 3150 Polymer 1000/1010 45 2.0/ 3.0 10.0 0/ 0 14 7 10.2 1.0 0/ 48 0.000 0.00 0.00 0.000 0 0 0 0 180 450 0.2 1.0

166 3176 Polymer 1040/1040 44 2.0/ 3.0 10.5 0/ 0 12 8 6.2 1.0 0/ 50 0.728 0.00 0.00 0.000 0 0 0 0 180 900 0.5 1.2
167 3255 Polymer 1040/1048 50 2.0/ 3.0 11.0 0/ 0 18 12 6.2 1.0 51/ 55 0.250 0.00 62.88 0.000 0 0 0 0 160 1000 0.5 1.2
168 3294 Polymer 1048/1050 49 2.0/ 3.0 10.5 0/ 0 18 12 7.0 1.0 53/ 56 2.620 0.00 41.92 0.000 0 0 0 0 100 1100 0.5 1.5

, 169 3339 Polymer 1048/1050 54 3.0/ 4.0 10.5 0/ 0 19 13 6.4 1.0 54/ 58 2.620 0.00 36.75 0.000 0 0 0 0 80 1200 0.6 1.7
170 33&0 Polymer 1058/1053 53 3.01 4.0 10.5 0/ 0 20 12 6.8 0.5 54/ 58 5.265 0.00 42.12 0.000 0 0 0 0 60 1200 0.6 1.6

• .' " • \' \, '. • I •
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o R ILL I NG MUD PRO PER TIE S R E COR D

WELL NAME: CDN fOREST ET AL FLETT N·61 AFE: A983003 SPUD DATE: 99/03/21

LOCATION: 300·N61-6040·12330-0 CONTRACTOR: Akita Drilling Ltd. RIG: SSE

Wed Dec 15 13:34:38 1999

TOTAL
DEPTH WATER TEMP C SAND SOLIDS SOLIDS OIL Al.KALYDE

DAY(rn) MUD TYPE DENSITY VIS GELS pH PF/MF PV YP LOSS FC In/out kg/m3 kg/m3 kg/m3 X NBT POLY BENT LCM CA++ CL- MFI MFO
=== ==== =e==:======: ========= === ========: ==::__ =.====~= am: Da_ a=ca== ._a=== ===c==. _m:a: ===:::= a_.=a:= c.a:=: _._=s ====:= _.=a: ==••= _==== ==::= a==c: •••••
171 3381 Polymer 1030/1040 68 4.0/ 4.5 9.5 0/ 0 23 14 5.4 0.5 40/ 4/. 0.000 0.00 20.60 0.000 0 0 0 0 160 1000 0.4 1.3
175 3383 Polymer 1035/1040 50 3.0/ 4.0 10.0 0/ 0 18 12 7.0 0.5 38/ o 0.000 0.00 30.00 C'.OOO 0 0 0 0 160 900 0.3 1.4
176 3383 Polymer 1040/1040 45 3.0/ 4.0 10.0 0/ 0 18 11 7.4 0.5 0/ o 0.000 0.00 30.00 0.000 0 0 0 0 160 900 0.3 1.2
1n 3383 Polymer 1045/1045 45 2.0/ 2.5 10.0 0/ 0 11 9 7.8 0.5 0/ o 0.000 0.00 30.00 O.COO 0 0 0 0 160 850 0.3 1.3
178 3383 Polymer 1045/1045 41 2.0/ 2.5 10.5 0/ 0 10 10 7.8 0.5 0/ o 0.000 0.00 30.00 0.000 0 0 0 0 180 900 0.2 1.2

179 3353 Polymer 1045/1045 43 2.0/ 2.5 10.0 0/ 0 10 9 7.1 0.5 0/ o 0.000 0.00 20.90 0.000 0 0 0 0 200 900 0.2 1.1
180 3353 Polymer 1045/1045 47 2.0/ 3.0 10.8 0/ 0 12 12 7.0 0.5 52/ o 0.000 0.00 20.90 0.000 0 0 0 0 200 900 0.3 1.5
181 3279 Polymer 1050/1050 48 2.0/ 3.0 10.8 0/ 0 13 13 7.2 0.5 52/ o 0.000 0.00 21.00 0.000 0 0 0 0 220 900 0.2 1.5
182 3254 Pol)mer 1045/1045 45 2.0/ 3.0 10.8 0/ 0 11 12 7.2 0.5 54/ o 0.000 0.00 20.90 0.000 0 0 0 0 220 900 0.2 1.4
183 3254 Polymer 1045/1045 46 2.0/ 3.0 10.8 0/ 0 11 12 7.1 0.5 54/ o 0.000 0.00 20.90 0.000 0 0 0 0 220 900 0.2 1.4

184 3254 Polymer 1045/1045 46 2.0/ 3.0 10.8 0/ 0 11 12 7.1 0.5 54/ o 0.000 0.00 20.90 0.000 0 0 0 0 220 900 0.2 1.4
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Attachment #6

End Well Report
Canadian Forest Oil Ltd.
CDN Forest et al Flett Rapids N-61

Formation Leak-off Test (FLOT):

Test No. Depth
(mKB)

Fluid Density
(kg/m3)

Applied Pressure
(kPa)

Leak-off Gradient
(kPa/m)

Mud Welght.Equlvalent
(kg/m3)

Last Casing Depth
(mKB)

1)
2)
3)

Leak off test not conducted due to aquifer flow problems.
741 1060 8226.5 21.5 2192.3
3150 Was not run due to potential to break down fractured carbonate and possible loss circulation.

729



'I·

..
I
I
I
I
I
I

(

I

•
I
I
I
I
I
I

~
I



I
I Attachm~nt #7

I End Well Report
Canadian Forest 011 ttd.

I
CDN Forest et al Flott Rapids ~~·\l1

TIm. DlltrlbuUon

I
I)peraUon Typ. Hours P.rcengg.

BOP Drill 5.75 0.13%
Cementing 29.50 0.67%

I
Circulate 99.50 2.27%
Clean Pumps 8.75 0.20%
Clean Sub 2.00 0.05%
Clean To BoUom 22.00 0.50%
Conduction Mud 284.75 6.49%

I Casing Bowl 16.50 0.38%
Cut casing 1.00 0.02%
DC Inspect 6.75 0.15%
Drilling 2513.00 57.28%

I
Drilling Out 5.75 0.13%
Fishing 1.50 0.03%
Flare Tank 2.50 0.06%
Flow Check 2.50 0.06%

I
Handle Tools 144.75 3.30%
Logging 108.25 2.47%
Lost Circulation 2.25 0.05%
Manifold 0.50 0.01%
Orient 0.75 0.02%

I POL Plug 0.50 0.01%
Pressure Test 37.00 0.84%
PuJLD Pipe 14.25 0.32%
Reaming 51.50 1.20%

I
Repairs 53.25 1.21%
Rig Move 26.00 0.59%
Rig Service 78.25 1.78%
Rig Spud 11.00 0.25%

I
Rig Up/Down 33.00 0.75%
Run casing 48.50 1.11%
S·lnlwell 1.50 0.03%
Safety Meetings 5.25 0.12%
Sand Trap 0.75 0.02%

I Set Slips 4.00 0.09%
Shut In 1.50 0.03%
Slip & Cut 12.25 0.28%
Special 8.50 0.19%

I
Surveying 92.50 2.11%
Swivels 3.50 0.08%
Top Drive 1.00 0.02%
Tripping 497.25 11.33%

I
W.N.U.BOP 17.00 0.39%
Walt On Cement 58.25 1.33%
Walt On Orders 21.50 0.49%
Wall On Tools 6.75 0.15%
W/N.U. BOP 43.00 0.98%

I Total Hours 4387.00 100.00%

I
I
I

,.,,:,
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Attachment #8

Time Distribution

.BOP Drill • Cementing oCirculate 13 Clean Pumps • Clean Sub • Clean To Bottom

• Conduction Mud IS Casing Bowl .CutCasing .DC Inspect IBDrllllng • Drilling Out

• Fishing • Flare Tank • Flow Check • Handle Tools [I Logging [] Lost Circulation

III Manifold oOrient lBPOL Plug iii Pressure Test DPu/LD Pipe mReaming

• Repairs • Rig Move • Rig Service mRig Spud 11 Rig Up/Down _Run Casing

1_,<;-lnJwell 11 Safaty Meetings .Sand Trap .SetSlips .Shut In • Slip & Cut

• Special .Surv:..:/ing • Swivels .Top Drive • Tripping DW.N.U. BOP

• ~ait On Cement • Wait On Orders .Wait On Tools ElW/N.U. BOP
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27.01
.00
.00

185.00
.00
.00

79.05
123.81

E ( +) /W ( -) (deg ) ••••• =
N(+)/S(-) (m) ••••••• =
E(+)/W(-) (m) ~

TVD (m) II •••• II' -

N(+)/S(-) (m) ••••••• =
E(+)/W(-) (m) ...•... m

N(+)/S(-) (m) ••••••• lOt

E(+)/W(-) (m) ••••••• =

***** MINIMUM CURVATURE METHOD *****

MAGNETIC VARIATION .••.•••
TIE-IN CO-ORDINATE •..•••.
TIE-IN CO-ORDINATE .••••••
TIE- IN DEPTH ••••••..•••••
SURFACE CO-ORDINATE ..••••
SURFACE CO-ORDINATE ••••••
LAST SURVEY CO-ORDINATE ••
LAST SURVEY CO-ORDINATE .•

1999 SEPTEMBER 13

WELL NAME: CDN FOREST et al FLETT N-61

SURVEY PARAMETERS:

TABLE OF SURVEY RESULTS:

MEAS'D DEV. TRUE TRUE. CO-ORDINATES VERTICAL DOGDEPTH ANGLE AZIM- VERTICAL LATITUDE DEPARTURE SECTION LEG(DEG) UTH DEPTH (o/30m),
185.00 .00 .0 185.00 .00 .00 .00 .00193.00 .60 43.0 193 .. 00 .03 N .03 E .04 2.25300.00 1.10 48.0 299.99 1.13 N 1.17 E 1.60 .14395.00 2.00 36.0 394.95 3.08 N 2.83 E 41.04 .30501.00 .2.20 37.0 500.88 6.20 N 5.14 E 7.67 .06
597.00 2.00 49.0 596.82 8.77 N 7.51 E 11.05 .15701.00 2.00 41.0 700.75 11.33 N 10.07 E 14.59 .08752.00 1.80 47.0 751.73 12.55 N 11.24 E 16.23 .17767.00 1.70 53.0 766.72 12~84 N 11.59 E 16.68 .42777.00 1.80 47.0 776.71 13.04 N 11.82 E 16.98 .153

788.00 2.10 53.0 787.71 13.28 N 12.11 E 17.35 .99797.00 2.30 56.0 796.70 13.48 N 12.39 E 17.70 .77806.00 2.40 55.0 805.69 13.69 N 12.70 E 18.07 .36816.00 2.30' 53.0 815.68 13.93 N 13.03 E 1P..48 .38823.00 2.60 57.0 822.68 14.10 N 13.27 E 18.78 1.4\8

833.00 2.80 60.0 832.67 14.35 N 13.68 E 19.25 .7·\
842.00 2.80 57.0 841.66 14.58 N 14.05 E 19.69 .49'
852.00 2.60 62.0 851.65 14.82 N 14.46 E 20.16 .93861. 00 3.00 55.0 860.63 1.5.05 N 14.83 E 20.60 1. '75871.00 3.30 52.0 870.62 15.37 N 15.27 E 21.14 1.03

881. 00 3.30 56.0 880.60 l~l. 71 N 15.74 E 21.72 .69890.00 3.30 57.0 889.59 16.00 N 16.17 E 22.24 .20900.00 3.30 56.0 899.57 16.32 N 16.65 E 22.81 .18

,~ug~t?~0'r;<:'"T~':?~:-;.<<..fi.i-t/?} :".~J:1:" >',f?"-'-?~f;~ ---'?/~1(~,· -, .. ""._-~__£;Wi"X'._::'tr·:tt"~· ,t! !;~\f~;'-' .;;~'-;:t;~~' ,.,~ :~, \: -'; ,~- .~. "';
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WELL NAME: CDN FOREST et a1 FLETT N-61

I MEAS'D DEV. TRUE TRUE CO-ORDINATES VERTICAL DOGDEPTH ANGLE AZIM- VERTICAL LATITUDE DEPARTURE SECTION LEG(DEG) UTH." DEPTR (o/30m)1 1453.00 7.70 56.0 1449.95 45.60 N 60.73 E 7!L72 1. 681462.00 7.60 60.0 1458.87 46.24 N 61. 74 E 76.92 1. 81

I 1472.00 8.00 58.0 146fL78 46.94 N 62.91 E 78.28 1.45

1482.00 8.30 57.0 14'78.68 47.70 N 64.10 E 79.70 1.001492.00 8.30 56.0 1/1188.57 48.50 N 65.30 E 81.14 .43I 1501. 00 8.80 57.0 J..497.47 49.23 N 66.42 E 82.48 1.741511.00 8.70 56.0 1.507.36 50.07 N 67.69 E 84.00 .551521. 00 9.40 59.0 1517.23 50.92 N 69.02 E 85.57 2.53

I 1530.00 9.10 58.0 1526.12 51.67 N 70.25 E 87.02 1.131535.00 9.20 57.4 1531.05 52.10 N 70.92 E 87.81 .831544.20 9.10 57.1i 1540.3.3 52.89 N 72.15 E 89.28 .33I 1554.20 9.00 58.0 1550.01 53.73 N 73.48 E 90.85 .411563.60 9.00 58.2 1559.29 54.50 N 74.73 E 92.32 .09

I. 1572.70 8.60 58.8 1568.29 55.23 N 75.92 E 93.71 J..351582.90 8.40 58.0 1578.38 56.0.2 N 77.20 E 95.22 .681592.60 8.40 59.3 1587.97 56.76 N 78.41 E 915.63 .581601.60 8.40 59.8 1596.87 57.412 N 79.55 E 9'7.95 .24I 1612.10 8.40 59.5 1607.26 58.20 N 80.87 E 9:9.48 .ll
1621.90 8.10 58.7 1616.96 58.92 N 82.1)8 E 10:D.89 .9a

I 1630.50 7.80 59.3 16.25.48 !S9 ~53 If 8::S.1.0 '~ 102. or~ 1.08...
1640.10 7.60 58.4 16:J4.99 60.20 N 94 .~lO I~ 10:3.315 .731649.40 7 •.2fJ 58.7 16~i4.21 60.82 N 85.22 P 10·'.5tl; 1.30..1658.10 6 .l~O 59.7 1652 .. 85 61.37 t~ 86.13 f.~ 1015. 6~1 1.441 1668.09 6.6'0 59.2 166;;".77 61.96 N 87.1.1 IE, .1.0'5. '78 .631678.30 6.,30 61.1 167~1.92 62.53 N 88.1:1 l~ ,10'7.93 1.0&

I
16137.60 5.910 63.2 16IJ2~.,16 62.99 N 89.0(1 n :lOI3. 9 1 1.~816!)6 .90 ~j .90 62.9 1691.41 1~,3.43 N 89.8~ 1: ltO!}.87 .091706.90 6.20 65.1'> 17(11. 36 l:i3.89 N 90.80 E: 111~.gl 1 .. 12

I 1716.60 6.20 66.0 1711. ()O 154.32 N 91. 75 E 111.95 .341725.90 6.00 65.8 1720.~!S 154.73 N 92.66 E 11:L93 .651736.10 5.60 66.7 1730.,Hl G5.14 N 93.60 E 11.'3.95 1.21

I
1745.40 5.30 65.6 1739.lHi 155.50 N 94.41 E l)~jl. 82 1.031755.00 5.10 64.1 1749.A12 65.87 N 95.19 E 11l5. 68 .76
1764.8'J 5.10 63.7 1758.9.9 66.25 1'4 95.98 l~ 111). 55 .10

I 1774.2.0 5.10 60.2 17613. ';)1\\ fiG.64 N 96.71 l~ 11" .. 38 .991783. "0 5.00 61.3 1777.f30 C)7. OS N 97.44 E~ !1l).21 .441793.20 4.90 61.6 178'7.27 «)7.44 N 98.16 E 119.03 .32

I
1802,.80 4.50 64.8 1791&.84, 6'7.80 N 98.8G E 11!) .81 1.50

181'.• 60 4.30 6".0 180f$.61 Eit~.11 N 99.55 E 120.56 .80

I
__f"'I'.I~•....-u_IFAI ._.- ~.rnR..........I"J!I!--.."
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WELL NAME: CDN FOREST at a1 FLETT N-G1

I MEASIO DEV. TRUE TRUE CO-ORDINATES VERTICJU, DOG
DEPTH ANGLE AZIl\f- VERTICAL LATITUDE DEPARTURE SECTION LEG

I
(DEG) UTH DEPTH (o/30m)

1822.20 4.00 72.3 181G.18 68.35 N 100.20 E 121. 24 1.52
1831.10 3,60 75.1 1825.66 68.53 N 100.81 E 121.84 1.39

I 1841.20 3.40 74.9 1835.14 68.68 N 101.37 E 122.39 .63
1850.30 3.60 72.5 1844.23 68.83 N 101.90 E 122.93 .82

1860.00 4.10 68.3 1853.90 69.05 N 102.51 E 123.56 1. 78

I 1869.80 4.70 65.2 1863.67 69.35 N 103.20 B 124.30 1.98
1879.40 5.20 63.6 1873.24 69. '11 N 103.95 E 125.13 1. 62
1889.10 5.50 62.5 1882.90 70.jl2 N 104.15 E 126.03 .98

I
1898.80 5.60 61.9 1892.55 70.S6 N 105.58 E 126.96 .36

1908.50 5.60 59.5 1902.20 71.02 N 106.41 E 127.91 .12
1918.20 5.60 59.9 1911. 86 71. 50 N 107.23 E 128.85 ,12

I 1927.70 5.40 63.6 1921.31 71.93 N 108.03 E 129.76 1.29
1937.10 5.60 69.3 1930.67 72.29 N 108.85 E 130.65 1.86
1946.60 5.70 72.9 1940.13 72.59 N 109.74 E 131. 56 1.16

I 1956.2n 5.40 75.3 1949.68 72.84 N 110.63 E 132.45 1.19
l!)i~5.80 4.70 76.9 1959.24 73.05 N 111.45 E 133.25 2.23
19"6.00 3.90 77.9 1969.41 13.22 N 112.20 E 133.97 2.36

I 191J5.30 3.40 76.7 1978.70 73.35 N 112.77 E 134.52 1.63
19!~4.50 3.10 B1.8 1987.88 73.44 N 113.29 E ·135.01 1.36

I
201)4.00 2.50 85.6 1997.37 73.50 N 113.75 E 135.42 1.98
20;13.60 2.00 87.3 2006.96 73.52 N 114.12 E 135. "15 1.58
20:~2 .40 2.10 84.8 2015.76 73.54 N 114.44 E 136.03 .46
20:~2.70 2.40 80.5 2026.05 73.60 N 114.84 E 136.40 1.00

11 20"1. 70 2.40 73.7 2035.04 73.68 N 115.20 E 136.75 .95

20!S2.00 2.60 67.6 2045.33 73.83 N 115.63 E 137.19 .97

11
20150.70 2.60 6.5.4 2054.02 73.99 N 115.99 E 131.58 .35
20'72.60 2.30 60.7 2065.91 i.J4.22 ~ 116.44 E 138.08 .91
20192.10 1.80 69.4 2075.40 74.36 N 116.75 E 138.42 1.86
20!~1.60 1.70 87,,5 2084.90 74.42 N 117.03 E 138.69 1. 77

I 2101.00 1.70 105.2 2094.30 14.39 N 117.30 E 138.90 1.67
21;LO.70 1.90 110.9 2103.99 74.29 N 117.59 E 139.09 .83

I
21:~0.00 1.60 129.6 2113.29 74.16 N 117.84 E 139.22 2.07
21:Z9.20 1.70 122.8 2122.48 14.00 N 119.05 E: 139.32 .72
21~i8.60 1.70 136.6 2131.88 73.82 N 118.26 E 139.41 1.30

I 21<~8. 00 1.50 165.6 2141.28 73.60 N 118.39 E 139.39 2.63
21~j7 •60 1.60 186.9 21.50.87 73.35 N 118.40 E 139.27 1.82
2IEi7.30 1.70 '-93.8 2160.57 73.01 N 118.35 E 139.08 .69

I
21i'6.90 1.60 197.9 2170.16 72.81 N 118.28 E 136.87 .48
218:6.60 1.20 203.2 2179.86 72.59 N 118.20 E 138.68 1.30

I
• - - -t-••
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WELL NAME: CDN FOREST at al FLETT N-61

MEAS'D DEV. TRUE TRUE CO-ORDINATES VERTICAL DOG
DEPTH ANGLE AZIM- VERTICAL LATITUDE DEPARTURE SECTION LEG

I (DEG) UTH DEPTH (o/30m)

2196.30 .80 206.3 2189.56 72.43 N 118.13 E 138.54 1.25

I
2205.80 .60 206.6 2199.06 72.33 N 118.07 E 138.44 .63
2215.40 .50 208.0 2208.66 72.25 N 118.03 E 138.36 .32
2225.10 .50 192.7 2218.36 72.17 N 118.00 E 138.30 .41
2234.80 .50 191.9 2228.06 72.08 N 117.99 E 138.24 .00

I 2244.60 .50 201. 7 2237.86 72.00 N 117.96 E 138.17 .26
2254.10 .50 194.5 2247.36 71.92 N 117.93 E 138.11 .20

I
2263.80 .40 195.4 2257.06 71.85 N 117.92 E 138.05 .31
2273.40 .40 169.5 2266.66 71.79 N 117.91 E 138.01 .56
2282.90 .40 168.5 2276.16 71.72 N 117.93 E 137.99 .00

I 2292.60 .30 126.0 2285.06 71.67 N 117.95 E 137.99 .84
2302.20 .40 117.0 2295.46 71.64 N 110.00 E 138.01 .36
2311.50 .50 112.9 2304.76 71.61 N 118.07 E 138.05 .34

I
2321.10 .40 83.1 2314.35 71.60 N 118.14 E 138.11 .78
2330.50 .50 68.7 2323.75 71.62 N 118.21 E 138.18 .48

.' . 2339.90 .70 62.9 2333.15 71.66 N 118.30 E 138.27 .67

I 2349.30 1.00 58.6 2342.55 71.73 N 118.42 E 138.41 .98
2358.90 .80 65.4 2352.15 71.80 N 118.55 E 138.56 .70
2368.10 1.00 67.0 2361.35 71.86 N 118.69 E 138.71 .65
2377.70 .80 61.2 2370.95 71.92 N 118.82 E 138.86 .69

I 2387.30 .70 55.1 2380.55 71.99 N 118.93 E 138.98 .40
2396.70 .80 52.0 2389.95 72.06 N 119.03 E 139.10 .34

I 2406.30 .90 33.7 2399.55 72 .. 17 N 119.12 E 139.24 .90
2415.30 1.00 27.1 2408.55 72.30 N 119.20 E 139.37 .4~

2424.90 1.20 23.1 2418.14 72.46 N 119.28 E 139.53 .67

I 2434.30 1.10 24.9 2427.54 72.63 N 119.35 E 139.68 .35
2444.00 .40 31.8 2437.24 72.75 N 119.41 E 139.79 2.18
2453.70 .40 156.4 2446.94 72.75 N 119.44 E 139.82 2.19

I 2463.00 .80 185.1 2456.24 72.65 N 119.45 E 139.77 1.58
2472.60 .90 le2.6 2465.84 72.51 N 119.44 E 139.69 .33

2482.30 1.00 198.5 2475.54 72.35 N 119.41 E 139.58 .87

I 2491.9Q .90 202.8 2485.14 72.20 N 119.35 E 139.45 .39
2501. 60 .80 188.9 24~4.84 72.07 N 119.31 E 139.34 .71
2511.30 .60 IBO.3 2504.54 71.95 N 119.30 E 139.27 .70

I
2520.40 .40 171.6 2513.64 71.B7 N 119.31 E 139.23 .71

2529.80 .50 162.8 2523.04 71.80 N 119.32 E 139.21 .39
2539.~O .40 146.5 2532.63 . 71.73 N 119.35 E 139.20 .51

I- 2548.90 .30 186.S 2542.13 71.68 N 119.37 E 139.18 .81
2558.00 .30 143.0 2551.23 71.64 N 119.38 E 139.17 .73
2569.30 .10 157.6 2562.53 71.60 N 119.40 E 139.17 .55

I
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WELL NAME: CDN FOREST et al FLETT N-61

I MEAS'D DEV. TRUE TRUE CO-ORDINATES VERTICAL DOG
DEPTH ANGLE AZIM- VERTICAL LATITUDE DEPARTURE SECTION LEG

I
(DEG) UTH DEPTH (o/30m)

2578.70 .30 187.8 2571. 93 71.57 N 119.40 E 139.15 .70
2588.10 .20 195.0 2581~33 71.53 N 119.39 E 139.13 .33

',I 2597.80 .20 332.1 2591.03 71.53 N 119.38 E 139.11 1.15
2607.30 .10 120.0 2600.53 71.54 N 119.38 E 139.12 .92
2616.90 .20 310.0 2610.13 71.55 N 119.38 E 139.12 .94

··,1 2626.50 .10 313.7 2619.73 71.56 N 119.36 E 139.11 .32
2636.10 .30 9.6 2629.33 71.59 N 119.36 E 139.13 .81
2645.60 .10 346.4 2638.83 71.63 N 119.36 E 139.15 .67

,I 2655.20 .30 52.2 2648.43 71.65 N 119.38 E 139.17 .86
2664.80 .30 58.7 2658.03 71.68 N 119.42 E 139.22 .11

I
2674.50 .30 79.9 2667.73 71.70 N 119.46 E 139.27 .34
2683.50 .40 42.9 2676.73 71.72 N 119.51 E 139.32 .80
2693.00 .10 73.9 2686.23 71.75 N' 119.54 E 139.36 1.01
270'.60 .40 46.6 2695.83 71.77 N II!). 57 E 139.41 .98

,I 2711.70 .10 53y8 2704.93 71.80 N 119.60 E 139.44 .99

2721.30 .20 18.7 2714.53 71.82 N 119.61 E 139.47 .41

I
2730.90 .10 80.8 2724.13 71.84 N 119.63 E 139.49 .55
2740.20 .30 75.2 2733.43 71.85 If 119.66 E 139.52 .65
2749.80 .40 39.8 274:l.03 71.88 N 119.70 E 139.57 ~73

2759.40 .40 15.9 275&:.63 71.94 N 119.73 E 139.63 .52

I 2767.90 .50 23.4 2761.13 72.00 N 119.76 E 139.68 .41
2778.20 .40 7.8 2771.43 72 .. 08 N 119.78 E 139.74 .46
2787 .. 80 .60 9.7 278J:.03 72.16 N 11~.79 E 139.80 .63

I 2797.40 .80 9.2 2790.63 72.27 N 119.81 E 139.88 .62
2807.00 .80 7.9 2800.23 72.41 N 119.83 E 139.97 .00

I
2816.60 1.00 14.7 2809.83 72.55 N 119.86 E 140.07 .70
2826.30 1.10 7.9 2819.53 72.73 N 119.90 E 140.19 .49
2836.00 1.10 353.8 2829.23 72.91 N 119.90 E 140.30 .84
2845.50 1.10 340.7 2838.72 73.09 N 119.86 E 140.36 .79

I 2855.00 1.20 324.8 2848.22 73.26 N 119.77 E 140.37 1.05

2864.60 1.20 317.0 2857.82 73.41 N 119.65 E 140.35 .51

I 2874.10 1.00 315.4 2867.32 73.54 N 119.52 E 140.32 .64
2883.70 .70 316.8 2876.92 73.65 N 119.42 E 140.29 .94
2893.50 .50 321.2 2886.72 73.72 N 119.35 E 140.27 .63
2901. 40 .50 335.5 2894.62 73.78 N 119.32 E 140.27 .48

I 2912.50 .50 346.0 2905.72 73.87 N 119.29 E 140.29 .25
2922.20 .70 344.0 2915.42 73.97 N 119.26 E 140.32 .62

I
2931.60 .70 2.1 2924.81 74.08 N 119.24 E 140.37 .70
2941.30 .80 1.2 2934.51 74.21 N 119.25 E 140.44 .31
2950.90 .70 .8 2944.11 74.34 N 119.25 E 140.51 .31

I



WELL NAME: CDN FORES~ et al FLETT N-61

.32

.88

.17

.86

.85

.97

.00
1.25
2.41

.49

.78

.16

.34

.24

.34

.75
1.01
1.24
2.33
2.35

.37
'.61
.39
.37
.32

.37

.50

.24

.54

.23

DOG
LEG

C O /30m)

.21

.31

.29

.00

.31

.45

.42

.33

.17

.32

140.59
140.66
140.75
140.85
140.94

141.03
141.11
141.19
141.29
141.39

141.50
141.61
141.73
141.86
142.02

142.84
142.86
142.95
143.12
143.40

143.76
144.09
144.39
144.68
144.96

145.21
145.46
145.69
145.92
146.14

142.22
142.44
142.63
142.72
142.85

142.86
142.86
142.66
142.85
1~2.84

VERTICAL
SECTION

120.67 E
120.98 E
121.27 E
121.54 E
121.80 E

122.03 E
122.27 E
122.49 E
122.73 E
122.97 E

119.26 E
119.27 E
119.30 E
119.33 E
119.36 E

119.39 E
119.44 E
119.49 E
119.55 E
119.62 E

119.69 E
119.76 E
119.83 E
119.92 E
120.03 E

120.16 E
120.31 E
120.43 E
120.46 E
120.39 E

120.34 E
120.20 E
120.14 E
120.06 E
119.98 E

119.93 E
119.92 E
119.96 E
120.10 E
120.35 E

74.46 N
74.58 N
74.71 N
74.84 N
74.96 N

75.07 N
75.15 N
75.22 N
75.30 N
75.39 N

75.47 N
75.57 N
75.69 N
75.80 N
15.92 N

78.72 N
78.81 N'
78.87 N
78.92 N
78.95 N

77.00 N
77.19 N
77.30 N
71.41 N
77.51 N

77.59 N
77.66 N
77.74 N
77.84 N
77.98 N

78.14 N
78.27 N
78.38 N
78.49 N
78.6J. N

76.08 N
76.26 N
76.43 N
76.55 N
76.90 N

WHIPSTOCK sri's

2953.91
2963.41
2972.91
2982.61
2992.21

3001. 91
3011.51
3021.11
3030.61
3040.21

3049.41
3059.00
3068.60
3078.20
3087.70

3097.20
3106.70
3116.29
3123.19
3145.19

3152.69
3170.69
3180.29
3189.89
3199.47

3209.18
321S.88
3228.58
3238.08
3247.38

3257.47
3267.19
3276.86
3286.56
3296.25

3305.65
3315.69
3325.38
3335.14
3344.34

6.4
7.2

13.8
13.7
14.1

23.3
32.6
35.5
40.4
38.1

46.1
25.8
30.1
47.5
37.1

65.2
70.2
67.9
65.7
64.6

66.8
72.1
75.4
81.1
83.9

~RUE TRUE CO-ORDINATES
AZIM- VERTICAL LATITUDE DEPARTURE
UTH DEPTH

333.2
13.9
43.1
56.15
63.2

326.3
325.5
328.8
323.1
319.9

40.4
40.9
28.6

358.5
337.7

.70

.80

.80

.80

.70

.60

.50

.60

.60

.70

.80

.70

.80

.80

.70

.70

.80

.80

.90
1.10

2.00
1.90
1.80
1.70
1.60

1.50
1.40
1.40
1.50
1.50

.50

.40

.70
1.40
2.10

1.40
1.40
1.10
1.00

.90

DEV.
ANGLE
(DEG)

MEAS'D
DEPTH

2960.70
2970.20
2979.70
2989.40
2999.00

3264.30
3274.02
3283.70
3293.40
3303.10

3216.00
3225.70
3235.40
3244.90
3254.20

3008.70
3018.30
3027.90
3037.40
3047.00

3312.50
3322.54
3332.24
3342.00
3351.20

3056.20
3065.80
3075.40
3085.00
3094.50

3104.00
3113.50
3123.10
3130.00
3152.00

.3159.50
3177.50
3187.10
3196.70
3206.28

tl""W"" :';[",,"?n<"'~;~~;"\ '\"~;'"
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WELL NAME: CDN FOREST at al FLETT N-61

MEAS'D DEV. TRUE TRUE CO-ORDINATES VERTICAL DOGDEPTH ANGLE AZIM- VERTICAL LATITUDE DEPARTURE SECTION LEG(DEG) UTH DEPTH
(°/3001)

3360.82 1. 60 84.6 3353.95 7B.98 N 123.23 E 146.37 .313370.97 1. 50 83.2 3364.10 79.01 N 123.51 E 146.61 .313383.00 1.41 81.9 3376.13 79.05 N 123.81 E 146.89 .24

TOTAL CALCULATED HORIZONTAL DISPLACEMENT IS: 146.89 m.
ON A AZIMUTH OF: 57.4430°, FROM THE SURFACE LOCATION.

VERTICAL SECTION WAS CALCULATED USING THE LAST SURVEY COORDINATES:
N(+)/S(-) ~ 79.05 AND E(+)/W(-) = 123.81

WHIPSTOCK srrs.. _--..,;.e403 2615827, 10: 57~i;;1f;e',,;'" ",
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fil'l ~ PAJAK ENGINEERING LTD.

SUR V E Y R E COR D (Minimum curvature method)

I WELL NAME: CON FOREST ET AL FLETT N- 61 APE: A983 003
RIG: 58E

IL-..L_O_CA_T_I:_ON_:_3_0_0_-_N_6_1_-_6_04_0_-_1_2_3_3_0_-_0 C_O_NTRA__CT_O_R_:_Ak_i_t_a_D_r_i_l_l_i_n.g__L_td_.__----I

Wed Dec 15 13:38:27 1999

lTarget not specified.

--DEFLECTION (m)- TRUE DLS
N+ S- E+ W- DEPTH (m) (d/30m)

======== ======== ========= =======

TRUE BEARING V. SECT .

I \~ DEPTH (m) DRIFT(m) (deg) (m)
==:,= ========= ======== ======== ----------------

1 37.00 0.25

'I 6 46.00 0.25
7 57.00 0.50
8 72.00 0.25

"I
9 78.00 0.50

12 97.00 0.50
13 106.00 1.50
14 118.00 1.00

'I 16 134.00 0.75
19 139.00 0.75
20 148.00 0.50

;'1 21 148.00 0.50
22 164.00 0.75
23 171.00 0.50
24 181.00 0.75

I 25 164.00 0.75
26 181.00 1.00
29 207.00 0.50

I 30 232.00 0.00
31 250.00 0.88
32 262.00 0.50

I
33 300.00 1.13
34 319.00 1.13
35 331.00 1.00
36 351.00 1.88

I 37 362.00 1.00
37 362.00 1.00
38 371.00 1.50

I
39 381.00 3.00
40 389.00 2.13
40 389.00 2.13
41 399.00 2.13

I 42 409.00 1.88
43 419.00 2.13
44 430.00 2.75

I 45 439.00 1.25
46 430.00 0.75
47 430.00 0.75

I
48 419.00 0.50
49 439.00 0.25
50 449.00 0.25
51 459.00 0.25

I
I



co,,,,,,

i(I"l~ PAJAK ENGINEERING LTD.

SUR V B Y R B COR D (Minimum curvature method)

I WELL NAME: CON FOREST ET AL FLETI' N-61 AFE: A983003
RIG: 58E

I,--L_O_CA_T_I_O_N_:_3_.0_0_-_N_6_1_-_6_0_40_-_1_2_3_3_0_-_0 C_O_NT_RA_CT_O_R_:_Ak_i_ta_D_r_J._·l_l_i_n_g_L_td_.__--I

Wed Dec 15 13:38:28 1999

Ifarget not specified.

TRUE BEARING V.SECT. --DEFLECTION (m)- TRUE DLS
DEPTH (m) DRIFT(m) (deg) (m) N+ S- E+ W- DEPTH (m) (d/30m)

-------- ---------------- -------- ======== ========

0.093
0.142
0.301
0.058
0.15J.
0.080
0.166
0.417
0.626
0.989
0.769
0.360
0.388
0.000
1.479
0.734

--------------

193.00
299.98
394.95
500.88
596.81
700.75
751.72
766.72
776.71
787.70
796.70
805.69
815.68
815.68
822.68
832.66

=========

0.69
1.83
3.49
5.80
8.17

10.73
11.90
12.25
12.48
12.77
13.05
13.36
13.69
13.69
13.93
14.34

0.74
1.84
3.79
6.91
9.48

12.04
13.26
13.55
13.75
13.99
14.19
14.40
14.64
14.64
14.81
15.05

1.01
2.60
5.15
9.02

12.52
16.13
17.82
18.27
18.57
18~94

19.28
19.64
20.04
20.04
20.33
20.79

43.00
48.00
36.00
37.00
49.00
41.00
47.00
53.00
47.00
53.00
56.00
55.00
53.00
53.00
57.00
60.00

0.50
0.50
0.50
0.75
0.50
1.00
1.40
1.30
1.10
1.70
1.70
1.80
1.40
1.70
1.90
1.80
1.40
1.70
1.80
1.75
1.65
1.65
2.20
1.80
1.80
1.70
0.60
1.10
2.00
2.20
2.00
2.00
1.80
1.70
1.80
2.10
2.30
2.40
2.30
2.30
2.60
2.80

========
468.00
478.00
487.00
495.00
503.00
513.00
523.00
532.00
542.00
552.00
552.00
561.00
571.00
580.00
599.00
610.00
620.00
638.00
648.00
657.00
676.00
685.00
695.00
704.00
713.00
732.00
193.00
300.00
395.00
501.00
597.00
701.00
752.00
767.00
777.00
788.00
797.00
806.00
816.00
816.00
823.00
833.00

=========
#

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
78
79
80
81
82
€3
84
87
88
89
90
91
92
93
93
94
95

====I
I
I

°1
,I

I
I
I
I
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I
I
I
I
I
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!illl~ PAJAK ENGINEERING LTD.

g U R V E Y R E COR D (Minimum curvature method)
';1.--------------------.

WELL NAME: CON FOREST ET AL FLETT N-61 AFE: A983003
RIG: 58EI L..-L_O_CA:_T_I_ON_:_\3_·0_0_-_N_6_1_-_6_04_0_-_1_2_3_3_0_-_0 C_O_NT_RA_CT_O_R_:_Ak_i_ta_D_r_i_l_l_i_n_g_L_t_d_. --l

Wed Dec 15 13:38:29 1999

'ITarget not specified.

TRUE BEARING V.SECT. --DEFLECTION (m) - TRUE DLS

I # DEPTH (m) DRIFT (m) (deg) (m) N+ s- r E+ W- DEPTH (rn) (d/30m)
==== ========= ======== ======== ======== -------- ======== ========= --------------- -------

96 842.00 2.80 57.00 21.21 15.28 14.71 841.65 0.488

I 97 852.00 2.60 62.00 21.67 15.52 15.12 851.64 0.926
98 861.00 3.00 55.00 22.09 15.75 15.49 860.63 1.752
99 871.00 3.30 52.00 22.64 16.08 15.93 870.62 1.027

I
100 881.00 3.30 56.00 23.20 16.42 16.40 880.60 0.691
101 890.00 3.30 57.00 23.71 16.71 16.83 889.58 0.192
102 900.00 3.30 56.00 24.28 17.02 17.31 899.57 0.173
103 910.00 3.70 60.00 24.87 17.35 17.83 909.55 1.405:>1 104 919.00 3.80 53.00 25.45 17.67 18.32 918.53 1.561

, 105 939.00 3.70 57.00 26.74 .....; 18.42 19.39 938.49 0.420
106 958.00 3.70 57.00 27.95 19.09 20.41 957.45 0.000

"I
107 978.00 4.30 40.00 29.33 20.01 2.1.44 977.40 1.983
108 987.00 4.50 53.00 30.01 20.49 21.94 986.37 3.383
109 997.00 4.50 51.00 30.80 2").97 22.55 996.34 0.471

I
110 1016.00 5.10 53.00 32.38 21.95 23.81 1015.28 0.983
111 1016.00 5.10 53.00 32.38 21.95 23.81 1015.28 0.000
111 1026.00 rL10 50.00 33.27 22.50 24.50 1025.24 0.800
112 1040.00 5.40 54.00 34.54 23.29 25.51 1039.18 1:.014

I 112 1044.00 5.40 54.00 34.92 23.51 25.82 1043.16 O"~ 000
113 1064.00 5.80 50.00 36.86 24.71 27.35 1063.06 0.838
114 1084.00 6.10 51.00 38.93 26.03 28.95 1082.96 0.476

I
115 1103.00 6.20 49.00 40.97 27.34 30.51 1101.85 0.373
116 1122.00 6.40 51.00 43.05 28.68 32.11 1120.73 0.469
117 113.1.00 6.30 49.00 44.05 29.32 32.87 1129.68 0.809
118 1151.00 6.30 55.00 46.23 30.67 34.60 1149.56 0.987

I 119 1160.00 6.10 51.00 47.20 31.25 35.38 1158.50 1.586
120 1169.00 6.00 56.00 48.15 31.81 36.14 1167.45 1.787
121 1179.00 5.80 .. 55.00 49.17 32.40 36.98 1177.40 0.675

I 122 1198.00 5.90 57.00 51.09 33.48 38.59 1196.30 0.358
123 1218.00 5.70 53.00 53.10 34.64 40.24 1216.20 0.676
124 1234.00 5.80 56.00 54.69 35.57 41.55 1232.12 0.594

I
125 1247.00 5.40 59.00 55.95 36.25 42.62 1245.06 1.144
126 1267.00 5.80 57.00 57.88 37.28 44.27 1264.96 0.668
127 1277.00 5.80 56.00 58.88 37.84 45.12 1274.91 0.303
128 1297.00 5.80 61.00 60.88 38.90 46.84 1294.81 0.758

I 129 1319.00 6.00 63.00 63.10 39.96 48.83 1316.69 0.391
130 1329.00 5.60 63.00 64.09 40.42 49.73 1326.64 1.200
131 1347.00 5.70 67.00 65.80 41.16 51.34 1344.55 0.677

I
132 1357.00 5.40 66.00 66.74 41.55 52.23 1354.51 0.946
133 1367.00 5.40 66.00 67.65 41.93 53.09 1364.46 0.000
133 1367.00 5.40 63.00 67.65 41.93 53.09 1364.46 0.000
134 1378.00 6.50 64.00 68.77 42.44 54.11 1375.40 3.013

I
'1



Wed Dec 15 13:38:31 1999

I[arget not specified.

1.337
1.200
1.565
3.024
2.768
2.891
5.345
1.679
1.806
0.000
1.450
0.995
0.000
0.433
1.739
0.000
0.546
2.532
1.134
1.014
2.784
0.413
0.100
1.353
0.683
0.587
0.243
0.125
0.983
1.086
0.730
1.296
1.442
0.631
1.048
3.645
1.477
0.099
1.137
0.301
0'.64.9
1.206

=======
1383.35
1393.29
1402.24
1411.19
1421.13
1431.09
1440.03
1449.94
1458.86
145~.86

1468.77
1478.67
1478.67
1488.56
1497.46
1497.46
1507.35
1517.22
1526.11
1535.98
1540.13
1550.01
1559.29
1568.29
1578.37
1587.97
1596.87
1607.26
1616.96
1625.48
1634.99
1644.21
1652.85
1662.68
1672.02
1672.91
1682.16
1691.41
1701.36
1711.00
1720.25
1730.39

------------------
54.92
55.89
56.71
57.55
58.47
59.30
60.16
61.26
62.27
62.27
63.43
64.63
64.63
65.83
66.95
66.95
68.22
69.54
70.78
72.10
72.66
73.99
75.24
76.42
77.71
78.92
80.05
81.38
82.58
83.60
84.70
85.72
86.63
87.63
88.55
88.64
89.51
90.37
91.31
92.27
93.17
94.11

========
42.86
43.40
43.89
44.36
44.80
45.31
45.88
46.58
47.21
47.21
47.91
48.67
48.67
49.47
50.21
50.21
51.05
51.89
52.65
53.46
53.81
54.65
55.42
56.15
56.94
57.68
58.34
59.12
59.84
60.45
61.12
61.74
62.29
62.87
63.40
63.45
63.91
64.34
64.81
65.24
65.64
66.06

========
69.66
70.76
71.71
72.66
73.66
74.63
75.65
76.95
78.15
78.15
79.49
80.91
80.91
82.35
83.68
83.68
85.20
86.77
88.21
89.76
90.41
91.98
93.45
94.83
96.34
97.75
99.06

100.58
101. 98
103.17
104.45
105.65
106.70
107.85
108.91
109.01
109.99
110.93
111.97
113.00
113.97
114.98

========
61.00
61.00
57.00
65.00
63.00
54.00
59.00
56.00
60.00
60.00
58.00
57.00
57.00
56.00
57.00
57.00
56.00
59.00
58.00
59.00
57.40
58.00
58.20
58.80
58.00
59.30
59.80
59.50
58.70
59.30
58.40
58.70
59.70
59.20
61.50
61.10
63.20
62.90
65.10
66.00
65.80
66.70

R E COR D (Minimum curvature method)

========
6.60
6.20
6.00
6.30
5.40
5.80
7.30
7.70
7.60
7.60
8.('0
8.30
8.30
8.30
8.80
8.80
8.70
9.40
9.10
8.80
9.10
9.00
9.00
8.60
8.40
8.40
8.40
8.40
8.10
7.80
7.60
7.20
6.80
6.60
6.40
6.30
5.90
5.90
6.20
6.20
6.00
5.60

----------------
1386~00

1396.00
1405.00
1414.00
1424.00
1434.00
1443.00
1453.00
1,462.00
1462.00
1472.00
:1482.00
1482.00
1492.00
1501.00
1501.00
1511.00
1521.00
1530.00
1540.00
1544.20
1554.20
1563.60
1572.70
1582.90
1592.60
1601.60
1612.10
1621.90
1630.50
1640.10
1649.40
1658.10
1668.00
1677.40
1678.30
1687.60
1696.90
1706.90
1716.60
1725.90
1736.10

=========

TRUE BEARING V. SECT. - -DEFLECTION (m) - TRUE DLS
DEPTH (m) DRIFT(m) (deg) (m) N+ S- E+ W- DEPTH (m) (d/30m)#

135
136
137
138
139
140
141
142
143
144
144
145
145
146
147
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
J.68
169
170
171
172
173

=:===

WELL NAME: CON FOREST ET AL FLETT N-61 AFE: ~..983003
RIG: 58E

LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita Drilling Ltd.
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I
I
I
I
I
I
I
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I I~ PAJAK ENGINEERING LTO.

(Minimum curvature method)
~

SURVEY RECORD

I WELL NAME: CON FOREST ET AL FLE'l"T N- 61 AFE: A983003
RIG: 58E

I LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita Drilling Ltd.

Wed Dec 15 13:38:33 1999

Irarget not specified.

TRUE BEARING V.SECT. --DEFLECTION (m) - TRUE DLS

I # DEPTH (m) DRIFT(m) (deg) (m) N+ s- E+ W- DEPTH (m) (d/30m)
---- ========= ======== -------- -------- =::====== ======== ========= =======-------- --------

174 1745.40 5.30 65.60 115.85 66.41 94 .. 92 1739.65 1.025

I 175 1755.00 5.10 64.10 116.71 66.78 95.71 1749.21 0.756
176 1764.60 5.10 63.70 117.55 67.16 96.47 1758.77 0.111
177 1774.20 5.10 60.20 118.40 67.56 97.23 1768.34 0.972

I
178 1783.70 5.00 61.30 119.23 67.97 97.96 1777.80 0.440
179 1793.20 4.90 61.60 120.u4 68.36 98.68 1707.26 0.326
180 1802.80 4.50 64.80 120.82 68.72 99.38 1796.83 1.494
181 1812.60 4.30 67.00 121.56 69.02 100.06 1806.60 0.801

lie 182 1822.20 4.00 72.30 122.23 69.27 100.72 1816.18 J..521
183 1831.70 3.60 75.10 0.00 0.00 0.00 185.00 0.000
184 1841.20 3.40 74.90 0.58 0.15 0.56 194.48 0.633

I 185 1850.30 3.60 72.50 1.14 0.31 1. 09 203.57 0.817
186 1860.00 4.10 68.30 1.79 0.53 1.71 213.24 1.774
187 1869.80 4.70 65.20 2.53 0.82 2.40 223.01 1.975

I
188 1869.80 4.70 65.40 2.53 0.82 2.40 223.01 0.000
189 1869.00 4.70 65.40 2.47 0.80 2.34 222.22 0.000
190 1879.40 5.20 63.60 3.36 1.18 3.15 232.58 1.510
191 1889.10 5.50 62.50 4.26 1.59 3.95 242.24 0.981

I 192 1894.40 5.60 62.00 4.77 1.83 4.41 247.51 Q.629
193 1898.80 5.60 61.90 5.20 2.03 4.78 251.89 0.067
194 1908.50 5.60 59.60 6.14 2.50 5.61 261.54 0.694

I
195 1918.20 5.60 59.90 7.08 2.97 6.43 271.20 0.091
196 1927.60 5.40 63.60 7.98 3.40 7.22 280.55 1.299
197 1937.10 5.60 69.30 8.89 3.76 8.05 290.01 1.836
198 1946.60 5.70 72.90 9.82 4.07 8.94 299.46 1.163

I 199 1956.20 5.40 75.30 10.74 4.32 9.83 309.02 1.185
200 1965.80 4.70 76.90 11.57 4.52 10.65 318.58 2.231
201 1975.90 3.90 77.90 12.32 4.69 11.39 328.65 2.387

I 202 1985.20 3.40 79.70 12.90 4.81 11.97 337.93 1.655
203 1994.50 3.10 81.80 13.41 4.89 12.4.9 347.22 1.041
204 2004.00 2.50 85.60 13.86 4.94 12.~5 356.71 1.982

I
205 2013.60 2.00 87.30 14.22 4.97 13.33 366.30 1.576
206 2022.40 2.10 84.80 14.53 4.99 13.64 375.10 0.457
207 2032.70 2.40 80.50 14.92 5.04 14.04 385.39 1.002
208 2041.70 2.40 73.10 15.29 5.13 14.41 394.38 1. 032

I 209 2052.00 2.60 67.60 15.74 5.28 14.83 404.67 0.909
210 2060.70 2.60 65.40 16.14 5.44 15.19 413.36 0.344
211 2063.00 2.50 61.90 16.24 5.48 15.29 415.66 2.413

I
212 2072.60 2.30 60.70 16.64 5.67 15.64 425.25 0.644
212 2082.00 1.80 69.40 16.97 5.82 15.94 434.64 1.875
213 2091.60 1.70 87.50 17.26 5.88 16.22 444.24 1.748
214 2101.00 1. 70 105.20 17.50 5.85 16.50 453.64 1. 669

I
I
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1';1~ PAJAK ENGINEERING LTD.

(Minimum curvatulre method)SURVEY RECORD

·1 WELL NAME: CON FOREST ET AL FLETT N-61 AFE: A983003
RIG: 58E

I LOCATION: 300-N61-6040-12330-0 CONTRACTOR: Akita Drilling Ltd.

Wed Dec 15 13:38:34 1999

target not specified.

TRUE BEARING V.SECT. --DEFLECTION em) - TRUE DLS

I # DEPTH (1\1) DRIFT(m) (deg) (m) N+ S- E+ w- DEPTH (m) (d/30m)
==== ========= ======== ======== ======== =====::::= ======1:1_ .......... 311••••••

214 2101.10 1.70 105.20 17.51 5.85 16.50 453.74 0.000

I 215 2110.40 1.90 110.90 17.74 5.76 16.78 463.03 0.865
216 2120.00 1.60 129.60 17.93 5.61 17.03 472.63 2.003
217 2129.10 1.70 122.80 18.08 5.46 17.24 481.72 0.724

I
218 2138.60 1.70 136.60 18.24 5.28 17.46 491.22 1.290
219 2148.00 1.50 165.60 18.30 5.06 17.58 500.62 2.630
220 2157.60 1.60 186.90 18.24 4.81 17.60 510.21 1.816
221 2167.30 1.70 193.80 18.12 4.53 17.55 519.91 0.687

I 222 2176.90 1.60 .197.90 17.99 4.27 17.47 529.50 0.483
223 2186.60 1.20 203.20 17.05 4.04 17.39 539.20 1.299
224 2196.30 0.80 206.30 17.75 3.89 17.32 548.90 1.248

I
225 2205.80 0.60 206.60 17.68 3.79 17.27 558.40 0.632
226 2215.40 0.50 208.00 17.62 3.70 17.23 568.00 0.315
227 2225.10 0.50 192.70 17.58 3.62 17.20 577.70 0.412
228 2234.60 0.50 191.90 17.54 3.54 17.18 587.20 0.022

I 228 2234.60 0.50 191.90 17.54 3.54 17.18 587.20 0.000
229 2244.60 0.50 201.70 17.S0 3.46 17.15 597.20 0.256
230 2254.10 0.50 194.50 17A6 3.38 17.13 606.70 0.198

I 231 2263.80 0.40 195.40 17.43 3.31 17.11 616.40 0.310
231 2263.80 0.40 195.40 17.43 3.31 17 . .11 616.40 0.000
232 2273.40 0.40 169.50 17.41 3.24 17.11 626.00 0.560

I
233 2282.90 0.40 168.20 17011 3.18 17.12 635.50 0.029
234 2292.60 0.30 126.00 17.43 3.13 17.15 645.20 0.831
233 2282.90 0.40 168.20 17.41 3.18 17.12 635.50 0.000
23£.\ 2292.60 0.30 126.00 17.43 3.13 17.15 645.20 0.831

I 235; 2302.20 0.40 117.00 17.47 3.10 17.20 654.80 0.356
236 2311.50 0.50 112.90 17.53 3.07 17.26 664.10 0.339
237 2321.10 0.40 83.10 17.60 3.06 17.34 673.70 0.784

I
238 2330.50 0.50 68.70 17.68 3.08 17.41 683.09 0.479
239 2340.00 0.70 62.90 17.77 3.12 17.50 692.59 0.659
240 2349.30 1.00 58.60 17.90 3.19 17.62 701.89 0.989
241 2358.90 0.80 65.40 18.04 3.26 17.75 711.49 0.707

I 242 2368.10 1.00 67.00 18.19 3.32 17.88 720.69 0.657
243 2377.70 0.80 61.20 18.33 3.38 18.02 730.29 0.686
244 2387.30 0.70 55.10 HL45 3.45 18.12 739.89 0.399

I 245 2396.70 0.80 52.00 18.56 3.52 18.22 749.29 0.344
246 2406.30 0.90 33.70 18.67 3.62 18.32 758.89 0.899
248 2415.30 1.00 27.10 18.77 3.75 18.39 767.89 0.494

I
249 2424.90 1.20 23.10 18.88 3.92 18.47 777.48 0.669
250 2434.30 1.10 24.90 18.99 4.09 18.55 786.88 0.339
251 2444.00 0.40 31.BO 19.07 4.20 18.60 796.58 2.179
252 2453.70 0.40 156.40 19.10 4.20 18.63 806.28 2.191

I
I
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I I~ PAJAK EIIIGIIIIEEIlIIIG lTD.

SUR V B Y R 8 COR D (Minimum curvature method)

I WiLL NAME: CON FOREST BT AL FLETI' N-61 APE: A983003
RIG: 58B

~~~~~T_I~~_:~3_0_0_-_N_6_1_-_60_4_0_-_1_2_3_3_0_-_0~~~~~O~~OR:~ita Drilli~ Ltd.

Wed Dec 15 13:38:36 1999

lTarget not specified.

TRUE SHARING V. SECT . --DEFLECTION (m) - TRUE DLS

I It DBPTH (m) DRIPT(m) (deg) \41) N+ S- B+ W- DBPTH (m) (d/30m)
•••a ••••c ••a. ••IIZ.==== ====::=:= .======:u =a====== ._===:.:: ========= =======

253 2463.00 0.80 185.10 19.09 4.11 18.64 815.58 1.576

I 254 2472.60 0.90 182.60 19.05 3.97 18.63 825.18 0.333
255 2482.30 1.00 198.50 18.99 3.81 18.60 834.88 0.869
256 2491.90 0.90 202.80 18.90 3.66 18.55 844.48 0.384

I
257 2501.60 0.80 188.90 18.84 3.52 18.51 854.18 0.706
258 2511.30 0.60 180.30 18.81 3.41 18.50 863.87 0.697
259 2520.40 0.40 171. 60 18.80 3.33 18.50 872.97 0.703
260 2539.40 0.40 146.50 '-8.82 3.21 18.55 891.97 0.274

I 261 2548.90 0.30 186.50 18.83 3.15 18.56 901.47 0.812
262 2558.00 0.30 143.00 18.83 3.11 18.57 910.57 0.733
263 2569.30 0.10 157.60 18.85 3.08 18.59 921.87 0.544

I
264 2578.70 0.30 187.80 18.84 3.05 18.59 931.27 0.700
265 2588.10 0.20 195.00 18.83 3.01 18.59 940.67 0.334
266 2597.80 0.20 332.00 18.82 3.00 18.57 950.37 1.151
267 2607.30 0.10 120.00 18.82 3.01 18.57 959.87 0.915

I 268 2617.00 0.20 310.00 10.81 3.02 18.57 969.57 0.925
269 2626.40 0.10 313.70 18.80 3.04 18.55 978.97 0.320
270 2636.20 0.30 9.60 18.eO 3.07 18.55 988.77 0.789

I 271 2645.60 0.10 346.40 18.81 3.10 18.55 998.17 0.676
272 2652.20 0.30 52.20 18.82 3.12 18.56 1004.77 1.248
273 2664.80 0.30 58.70 18.88 3.15 18.62 1017.37 0.081

I
274 2674.50 0.30 79.90 18.93 3.17 18.66 1027.07 0.341
275 2683.50 0.40 42.90 18.98 3.20 18.71 1036.07 0.805
276 2693.00 0.10 73.90 19.01 3.23 18.74 1045.57 1.006
277 2702.60 0.40 46.60 19.05 3.25 18.77 1055.17 0.983

I 278 2711.70 0.10 53.80 19.08 3.28 18.80 1064.27 0.992
279 2721.30 0.20 18.70 19.10 3.30 18.81 1073.P""' 0.411
280 2730.90 0.10 80.80 19.12 3.32 18.83 1083.4"7 0.553

I
281 2740.20 0.30 75.20 19.15 3.32 18.86 1092.77 0.647
282 2749.90 0.40 39.80 19.20 3.36 18.90 1102.47 0.721
283 2759.40 0.40 15.90 19.24 3.41 18.93 1111.97 0.523

I
284 2768.90 0.50 23.40 19.28 3.48 18.96 1121.47 0.366
285 2778.90 0.40 7.80 19.31 3.56 18.98 1131.47 0.472
286 2787.80 0.60 9.70 19.34 3.63 18.99 1140.37 0.676
287 2797.40 0.80 9.20 19.38 3.75 19.01 1149.97 0.625

I 288 2807.00 0.80 7,40 19.42 3.88 19.03 1159.57 0.079
289 2816.60 1. 00 14.70 19.48 4.03 19.06 1169.17 0.719
290 2826.30 1.10 7.90 19.55 4.20 19.10 1178.87 0.494

I
291 2836.00 1.10 353.80 19.60 4.39 19.10 1188.56 0.835
292 2845.50 1.10 340.70 19.60 4.57 19.06 1198.06 0.792
293 2855.00 1.20 324.80 19.55 4.73 18.97 1207.56 1.052
294 2864.60 1. 20 317.80 19.47 4.89 18.85 1217.16 0.458

I
I



I I~ PAJAK ENGINEERING LTD.

SURVEY RECOR.D (Minimum curvature method)

I WELL NAME: CON FOREST ET AL FLETT N-61 APE: A983003
RIG: 58EI L-..L_O_CA_T_I_ON_:_3_0_0_-_N_6_1_-_6_04_0_-_1_2_3_3_0_-_0__. C_O_~ftJ'_RA_CT_O_R_:_Ak_i_ta_D_r_i_l_l_i_n_9_L_t_d_.__-....J

Wed Dec 15 13:38:37 1999

lfarg et not specified.

TRUE BEARING V.SECT. --DEFLECTION (m)-
# DEPTH (m) DRIFT(m) (deg) (m) N+ S- E+ W-

TRUE DLS
DEPTH (m) (d/30m)I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

==== =========
295 2874.10
296 2883.70
297 2893.50
29,8 2901.40
299 2912.50
300 2922.70
300 2922.20
301 2931.60
302 2941.30
303 2950.90
304 2960.40
305 2970.20
306 2989.40
307 2999.00
308 3008.70
309 3018.30
310 3027.90
311 3037.40
312 3047.00
313 3056.20
314 3065.80
315 3075.40
316 3085.00
317 3094.50
318 3104.00
319 3113.50
320 3123.10
321 3130.00
322 3152.00
323 3159.50
324 3177.50
325 3187.10
326 3196.70
327 3206.00
328 3215.90
329 3225.70
330 3235.40
331 3244.90
332 3254.20
333 3264.30
334 3274.00
335 3283.70

========
1.00
0.70
0.50
0.50
0.50
0.70
0.70
0.70
0.80
0.70
0.70
0.80
0.80
0.70
0.60
0.50
0.60
0.60
0.70
0.70
0.80
0.80
0.90
1.10
1.40
1.40
1.10
1.00
0.90
0.80
0.'70
0.80
0.80
0.70
0.50
0.40
0.70
1.40
2.10
2.00
1. 90
1.80

========
315.40
316.80
321.20
335.30
346.00
344.00
344.00

2.10
1.20
0.80
6.40
7.20

13.70
14.10
23.30
32.60
35.50
40.40
38.10
46.10
25.80
30.10
47.50
37.10
40.40
40.90
28.60

358.50
337.70
326.30
325.50
329.80
323.10
319.90
333.20
13.90
43.10
56.60
63.20
65.20
70.20
67.90

========
19.38
19.32
19.27
19.25
19.25
19.25
19.25
19.27
19.31
19.35
19.39
19.44
19.57
19.64
19.71
19.77
19.85
19.93
20.03
20.13
20.23
20.33
20.45
20.60
20.78
20.98
21.16
21.23
21.30
21.29
21.25
'1.23
21.21
21.18
21.1.6
21.18
21.26
21.43
21.71
22.07
22.40
2/..72

========
5.02
5.13
5.20
5.26
5.35
5.45
5.45
5.56
5.69
5.81
5.93
6.06
6.32
6.44
6.55
6.63
6.70
6.78
6.87
6.95
7.05
7.17
7.28
7.40
7.56
7.74
7.91
8.03
8.38
8.48
8.67
8.78
8.89
8.98
9.07
9.14
9.22
9.32
9.46
9.62
9.74
9.86

========
18.72
18.62
18.55
18.52
18.49
18.46
18.46
18.45
18.45
18.45
18.46
18.48
18.52
18.55
18.59
18.63
18.68
18.74
18.81
18.89
18.96
19.02
19.11
19.22
19.35
19.50
19.62
19.65
19.58
19.53
19.40
19.33
19.26
19.18
19.12
19.11
19.16
19.30
19.54
19.87
20.17
20.47

=========
1226.66
1236.26
1246.06
1253.96
1265.05
1275.25
1274.':'5
12B4.15
1293.85
1303.45
1312.95
1322.75
1341.95
1351.55
1361.25
1370.85
1380.45
1389.95
1399.55
1408.74
1418.34
1427.94
1437.54
1447.04
1456.54
1466.04
1475.63
1482.53
1504.53
1512.03
1530.03
1539.63
1549.22
1558.52
1568.42
1578.22
1587.92
1597.42
1606.72
1616.81
1626.50
1636.20

--------------
0.648
0.940
0.628
0.466
0.252
0.591
0.000
0.703
0.311
0.313
0.216
0.308
0.142
0.313
0.446
0.418
0.324
0.162
0.323
0.318
0.881
0.188
0.861
0.850
0.974
0.039
1.253
2.408
0.487
0.784
0.168
0.340
0.249
0.350
0.735
1.000
1.242
2.329
2.346
0.365
0.610
0.385
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rll~ pAjAK ENGINEERING LTD.

SUR V E Y R E COR D (Minimum curvature method)

I WELL NAME: CDN FOREST ET AL FLETT N-61 AFE: A983003
RIG: 58E

IL--L_O_CA_T_I_O_N_:_3_0_0_-_N_6_1_-_6_0_4_0_-1_2_3_3_0_-_0 C_O_NTRA__CT_O_R_:_A_k_i_t_a_D_r_~_'l_l_i_n_g_L_td_.__---I

Wed Dec 15 13:38:39 1999

~arget not specified.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TRUE BEARING V. SECT . --DEFLECTION (m) - TRUE DLS
# DEPTH (m) DRIFT(m) (deg) (m) N+ S- E+ w- DEPTH (m) (d/30m)

---- ========= -------- ======== -------- ======== ======== ========= --------------- -------- -------
336 3293.00 1.70 65.70 23.00 9.97 20.73 1645.50 0.389
337 3302.20 1.60 64.60 23.26 10.08 20.97 1654.69 0.342
338 3312.80 1.50 66.80 23.55 10.20 21.23 1665.29 0.329
339 3322.50 1.40 72.10 23.80 10.28 .21.46 1674.98 0.517
340 3332.20 1.40 75.40 24.03 10.35 21. 69 1684.68 0.249
341 3342.00 1.50 81.10 24.27 10.40 21.93 1694.48 0.537
342 3351.20 1. 50 83.90 24.50 10.43 22.17 1703.68 0.239
343 3360.80 1.60 84.90 24.74 10.46 22.43 1713.27 0.324
344 3370.90 1.50 83.20 23.00 10.48 22.70 1723.37 0.327
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GEOLOGICAL WELL REPORT

PREPARED FOR

CANADIAN FOREST OIL LTD.

CDN FOREST et al NORTH LIARD N 61

SURFACE LOCATION: Section N Unit 61

GRID AREA: 60-40-123-30

LATITUDE: 60 degrees 30' 46.69" North

LONGITUDE: 123 degrees 42' 32.51" West

Report prepared by: Doug MacKenzie, Robert Kell~'

William Godwin, P. Geol.

Report approved by: "'illiam Godwin, P. Geol.

4215 - Dalhart Road N.W. Calgary, Alberta, Canada T3A 186
Phone: (403) 288-9388 Fax: (403) 288-8499

Cellular: (403) 860-5398 (403) 861-2960
E-mail addressdaxOI@telusplanet.net
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SPUD DATE: March 21, 1999 at 18:00 hours

TERMINATING FORMATION: Penno-Mississippian - Mattson

DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

K.B.: 610.7 metres

O. MacKenzie
W. Godwin, P. Geol.
R. Kelly

Middle Devonian - Nahanni

LATITUDE - 60 degrees 30'46.69" North
LONGITUDE - 123 degrees 42' 32.S 1" West

CON FOREST et al NORTH LIARD 1'1-6 I

CANADIAN FOREST OIL LIMITED

Not available

WID #1863

60-40-123-30

Primary:

EL263 WA 11685

79.1 metres North; 123.9 metres East
as calculated from surface coordinates

Section N Unit 61

Akita Drilling Ltd. Rig No. 58

Ground: 604.0 metres

Jim Taylor / Gary Winter

WELL DATA SUMMAR.,X

WELLSITE CONSULTANTS / GEOLOGIST(s):

OPERATOR:

WELL NAME:

SURFACE LOCATION:

GRID AREA:

SURFACE LOCATION:

EXPLORAnON LICENCE:

DRILLING AUTHORITY:

ELEVATIONS:

ZONES OF INTEREST:

COMPANY GEOLOGIST:

DRILLING CONTRACTOR:

FINAL WCATION:

FINAL COORDINATES:

DRILLING COMPLETED: April 08, 1999 at 04:30 hours

TOTAL DEPTH: 185.0 metres K.B.

660 mm CONDUCTOR HOLE



WELL DATA SUMMARX

DIRECTIONAL DRILLING START DEPTH: 1530.0 metres K.B. // 1526.1 metres T.V.D.

DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

May IS, 1999 at 16:00 hours

735.6 metres K.B.

Apri112, 1999 at 12:00 hours

May 10, 1999 at 03:30 hours

444 mm SURFACE HOLE

SEcnON START DATE:

SECTION START DATE:

DRILLING COMPLETED:

TOTAL DEPTH:

TERMJNATING FORMAnON: Permo-Mississippian· Mattson

lli..!wD INTERMEDIATE HOLE

.,
1\
I:
iJ
11
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I
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TERMINATING FORMATION: Middle Devonian· Nahanni

TERMINATING FORrnATION: Middle Devonian· Nahanni

142.9 metres K.B. at 59.38 degrees

August 16, 1999 at 21 :30 hours

3147.0 metres K.B. //3140.0 metres T.V.D.

3384.0 metres K.B.//3377.1 metres T.V.D.

September 07, 1999 at 08:45 hours

SeptemberOl, 1999 at 16:30 hours

51.8 metres North; 70.3 metres East
as calculated from surface coordinates

FINAL CLOSURE AND AZIMUTH:

DRILLING COMPLETED:

TOTAL DEPTH:

216 mm MAIN / FINAL HOLE

SECTION START DATE:

DRll...LING COllvlPLETED:

TOTAL DEPTH:

KICK-OFF CLOSURE AND AZIMUTH: 87.3 metres K.B. at 58.00 degrees

VERTICAL SECTION AZIMUTH: 70.2 degrees

FINAL DIRECTIONAL COORDINATES: 79.1 metres North; 123.9 metres East:
as calculated from surface coordinates

INITIAL COORDINATES:



CASING RECORD:

DRILLING FLUID SERVICES: Dynamic Drilling Fluids International

DAX Consulting Ltd.
CDN FOREST et al NORTH .LIARD N 61 60-40-123-30

Mud System

K-Polymer (K2S04)

Gel Chemical

Gel Chemical

Polymer

Interval

oIn to 185 m

185 m to 736 m

3

736 m to 3147 m

3147 m to 3384 m

CANADIA!\I FOREST OIL LTO.

Mud Parameters:

Intennediate Hole: Hole Size: 311.2 mm
Casing Size: 244.5 mm
Weight & Type: 79.6,69.9,64.7 kglm; L80; BT&C
Landing Depth: 3147.0 metres

Surface Hole: Hole Si7.e: 444.5 mm
Casing Size: 339.7 mm
Weight and Type: 101.2 kglm; K55; Buttress
Landing Depth: 135.6 metres

JNELL DAfA SUMMARY

Conductor Hole: Hole Size: 660.0 mm
Casing Size: 508.0 mm
Weight and Type: 139.9 kglm; K55; Buttress
Landing Depth: 185.0 metres

Main Hole: Hole Size: 215.9 mm
Casing Size: Not available

Operator:

Interval: 30 m to 3380 m at 5 m intervals
Two (2) sets oflabelled samples trays and vials

Government: ENERGY MINES AND RESOURCES
GEOLOGICAL SURVEY OF CANADA

Interval: 30 m to 3380 m at 5 m intervals
Two (2) sets oflabelled sample trays and vials
One (I) set of sample bags

SAMPLES:

Ii
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DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

WELL DATA SUMMARY

Comments: First nut bridged at 2521 metres, log from 2450 metres ( above
bridge) to surface casing. SPeD working from 1350 metres to surface casing.
Conduct wiper trip, second attempt bridged at 2535 metres, no logging
attempted. Pull out ofhole, run clean out trips, circulate and raise mud
weight and viscosity, lower water loss, three (3) wiper trips conducted. Third
attempt bridged at 2600 metres, pull out ofhole and remove bow~'Pring from
eNS device. Run to bottom log from 3146.9 metres (Total Depth) to 2450
metres and relog SPeD tool to 1350 metres.

21.0 hours

Time

August 18 - 23, 1999

Interval

Grande Prairie

Computalog

3136.2 m to 735.5 m KB
3129.4 m to 735.5 m TVD

3144.8 m to 735.5 m
'. 3138.0 m to 735.5 m TVD

District:

RUN NO. 1

Date:

Company:

None on penetration

STI-SP-GR

SPD-CNS-UGR-DAC 3122.2 m to 735.5 m KB
3115.4 m to 735.5 m TVD

MDA
SONIC

Service No.1: Logging Device

DRTI..L STEM TESTS:

WGGING PROGRAM:

CORES: None

'IIi
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5

Comments: First attempt Gamma tool failure encoWltered, replace tool,
logged sucessfully on second attempt.

16.5 hours

Time

8.5 hours

16.5 hours

Time

Computalog

Grande Prairie

Interval

3146.8 m to 1250.0 m
3140 m to 1250.0 mTVD

Interval

3141.5 m to 500.0 m KB
3134.7 m to 500.0 m TYD

3368.3 m to 3148.0 m KB
3161.4 m to 3141.2 m TVD

Interval

3376.9 m to 3148.0 m KB
3370.0 m to 3141.2 m TVD

Company:

District:

Date: September 10 - 12, 1999

RUN NO. 2

SED-UGR
DIPMETER

SPD-CNS-UGR-DAC 3154.6 m to 3148.0 m KB
3147.7 m to 3141.2 m TVD

Comments: First run bridged at 3358 In, lost signal to tools, pullout. slip and
cut wireline, resplice head. second attempt stopped at 3358 m, filter cake, lost
voltage regulator on STI, pull out and replace, third attempt run to 3350 In,

log from 3350 m to intermediate casing shoe at 3147 m. Clean out trip and log
EM!, fWl in and renm first service to bottom (3379.0 KB), ftrst fWl used as
repeat.

MDA
SONIC

Comments: Shots fired at 3141.5 metres, 2951.5 metres, 2470.0 metres,
164.0 metres, 1700.0 metres, 1306.7 metres, 1051.5 metres, 750.0 metres,
and 500.0 metres.

VSP
Velocity Survey

DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

WELL DATA SUMMARY

Service No.2: Logging Device

Service No.3: Logging De\'iC\~

STI-SP-GR

Service No.1: Logging Device

LOGGING PROGRAM:

i;
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DAK Consulting Ltd.
CDN :FOREST et al NORTH LIARD N61 60-40-123-30

WELL DATA SUMMARY

VSP 3379.0 m to 3142.5 m KB
VELOCITY SURVEY 3372.1 m to 3135.7 m TVD

4.5 hours

4.5 hours

Time

Time

Interval

Interval

3379.0 m to 3148.0 m KB
3372.1 m to 3141.2 mTVD

EMI-UGR

Service No.2: Logging Device

Service No.3: Logging Device

I; Comments: Shots fired at 3142.5 m and 3379.0 m KB.

I MUD LOGGING SERVICES:

11

Ii

I
I
I
I

• T

I
I
I
I
I

Company:

Mud Loggers:

Services:

Interval:

DRILLING SUPERVISION:

Company:

Supervisors:

Datalog Canada Ltd.

Darren Pearson
Adrian Pristolnicu
Mike Pitaru
Doug Haugen
Pavel Krausnt

Total Gas and Chromatography

425 m to 3384 m KB

Pajak Engineering Ltd.

Bill Shudra
Jack Brazel
Doug Solberg
Murray Rogerson

6
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DAX CODsulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

WELL DATA SUMMARY

DIRECTIONAL DRILLING SERVICES:

Company: Whipstock Systems Inc.

Directional Drillers: Barry Jackson
Bruce Gere

MWD LOGGING SERVICES:

Company: Daily Energy Services Inc.

MWD Technicians: John Daniels
Jim Milne

Services Interval

MWD Gamma Ray 2408.9 m to 3134.9 m (Build)
3125.0 m to 3375.0 m

7
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DAX Consulting Ltd.
eDN FOREST efl al NORTH LIARD N 61 60-40-123-30

GEOLOGICAL MARKERS

K.B. ELEVATION: 610.7 metres

FORMATIONS PROGNOSIS MEASURED TRUE TRUE
SUBSEA LOG DEPTH VERTICAL VERTICAl,
(metres) (metres) LOG DEPTH SUBSEA

(metres) (metres)

PENNSLYVANIANI
UPPER MISSiSSIPPIAN

Mattson 0.0 0.0 0.0 + 610.7

Conductor Casing 185.0 185.0 185.0 + 425.7

Surface Casing 736.5 736.3 - 125.6

LOWER MISSISSIPPIAN

Flett + 375.0 1051.5 1048.5 - 437.8

Bess River - 190.0 1366.7 1363.0 -752.3

UPPER DEVONIAN

Exshaw 2164.0 2157.2 - 1546.5
(First Black Shale)

Lower Bess River 2470.0 2463.2 - 1852.5

MIDDLE DEVONAIN

Hom River - 2220.0 2951.5 2944.5 - 2333.8
(Second Black Shale)

Nahanni 3141.5 3134.5 - 2523.8

Intennediate Casing 3147.0 3i40.2 - 2529.5

Total Depth - 2530.0 3381,.0 3:1:7.1 - 2766.4

8
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DAX CODsulting Ltd.

CDN FOREST et al NORTH LIARD N 61 60-40-123-30

BIT RECORD

I'
11

BIT No. TYPE SIZE DEPTH OUT METRES TOTAL

(mm) (metres) DRU...LED HOURS

,',....

11 lA R3 660.0 70.0 70.0 14.00

2A C3JC 560.0 128.0 58.0 62.00

Ii 3ARRIA R3 660.0 136.0 8.0 18.25

r "I 4A R4J 660.0 137.5 1.5 11.25

II
5A 2JS 660.0 153.0 16.0 43.50

11 6A C5 444.5 186.0 33.0 37.00

I
7ARR5A 2JS 660.0 185.0 32.0 35.25

1.1 IB 3JS 444.5 267.0 82.0 40.50

Ii 2B 3JS 444.5 335.0 68.0 59.25

3B 3JS 444.5 422.0 87.0 75.50

'JIi 4B 3JS 444.5 493.0 71.0 80.50

11 5B 4JS 444.5 601.0 108.0 121.25

6B 4JS 444.5 678.0 77.0 88.75

I 7B C5 444.5 722.0 44.0 68.75

I:
gBRR7B C5 444.5 727.0 5.0 18.75

9B 3JS 444.5 736.0 9.0 11.25

1\ lC ATJ33 311.2 756.0 20.0 13.75

2C ATJ33 311.2 840.0 84.0 52.25

I: 3C C4 311.2 892.0 52.0 41.75

I; 4C C45 311.2 933.0 41.0 29.00

, ,.

I: 9

Ii
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DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

JlITRECORD

IJ
11

BIT No. TYPE SIZE DEPTH OUT METRES TOTAL

(mm) (metres) DRILLED HOURS

~~ 5C HP63 311.2 992.0 59.0 45.25I!
6C F57P 311.2 1057.0 65.0 46.75

II 7C HP63 311.2 1146.0 89.0 59.25

I 8C GT28 311.2 1258.0 112.0 80.25

9C HP53A 311.2 1305.0 47.0 27.75

I 10CRR9C HP53A 311.2 1391.0 86.0 71.00

'"1 llC M44NG 311.2 1406.0 15.00 18.25

I; 12C HP53A 311.2 1486.0 80.00 68.00

II 13C PDCFM2743 311.2 1550.0 64.00 48.00

14C ATJS33 311.2 1693.0 143.0 74.75

I 15C HP63A 311.2 1852.0 159.0 123.25

I 16C HP53A 311.2 1884.0 32.0 16.75

17CRRI6C HP53A 311.2 2076.0 192.0 115.00
, ,

Ii 18C HP53A 311.2 2284.0 208.0 138.25

• 1 19C HP51H 311.2 2422.0 138.0 45.00

I 20C GT28D 311.2 2479.0 57.0 40.50

I 21C GS884F 311.2 2579.0 100.0 57.00

22C GT28 311.2 2757.0 178.0 102.50

I
..

I
.. ~

I 10
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DAX Consulting Ltd.
CDN FORESTet al NORTH LIARD N 61 60-40-123-30

BITRECORJ!

BIT No. TYPE SIZE DEPTH OUT METRES TOTAL
(mm) (metres) DRILL':)} HOURS

23C EHPS3A 311.2 2916.0 159.0 120.00

24C EHPS3A 311.2 2968.0 52.0 66.75

25C GS86F 311.2 3050.0 82.0 58.50

26C HP61A 311.2 3115.0 65.0 57.75

27C F4P 311.2 3147.0 32.0 18.50

ID J7 215.9 3147.0 0.0 21.50

20 F3 215.9 3380.0 233.0 100.50

3D EHPS3A 215.9 3384.0 4.0 2.00

11



DESCRIPTION

Note: Poor sample quality over this interval due to
contamination by drilling mud additives

12

No Sample Record

SANDSTONE - light reddish or brownish grey, lower fin~ to
lower medium grained, minor upper very fine or upper
medium grained, subangular to subrounded, moderately
sorted, commonly disaggregated, silica and occasional
siderite cement, friable, subvitreous quartz, frosted in part,
occasional vitreous quartz, common reddish oI'3Jlge Fe stain,
minor locally dark argillaceous grains, rare white clay
inclusions, trace glauconite, fair to poor intergranular
porosity, no visual shows.

SANDSTONE - light grey, light brownish grey, lower fine to
lower medium grained, occasional upper very fine and upper
medium grained, subrounded to subangular, trace rounded,
moderately to locally well sorted, commonly disaggregated,
silica and minor calcite or dolomite cement, trace siderite
cement, rare light orange brown Fe stain, predominantly
subvitreous quartz, occasional vitreous quartz, rare light grey
chert, trace glauconite, trace argillaceous grain, fair to poor
intergranular porosity, occasional good intergranular porosity,
no visual shows.

SAMPLE RECORD

100

LITH
(%)

100

DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

CONDUCTOR HOLE

PENNSYLVANIAN /I UPPER MISSISSIPPIAN
MAITSON GROUP

30 -45

0-30

45 - 60

INTERVAL
(m~tres)

I:
11
1\
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11

I
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DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

75 - 80

65·75

13

DESCRIPTION

Note: LCM added to MUD SYSTEM

SANDSTONE· light grey, light brownish grey, occasional
light orange to brown Fe stain, iower fine to lower medium
grained, subrounded to sub8l".gular, moderately sorted,
predominantly disaggregated., silica and calcite cement,
overgrowths in part, subvitreous and occasional vitreous
quartz, minor light chert, trace dark argillaceous, trace
glauconite or chlorite, fair to poor intergranular porosity,
trace good intu'gI'anular porosity, no visual shows.

CHERT - white, minor brown stain., tripolitic, locally poor to
fair vuggy porosity.

SHALE - medium to occasional dark grey, slightly brownish
in part, blocky, occasional silty, locally slightly calcareous,
trace pyrite, moderately to well indurated.

SILTSTONE - light to medium grey, light brownish grey,
quartzose, grading to very fine sandstone, silica and minor
calcite cement, argillaceous to very argillaceous, rare
disseminated pyrite, moderately to well indurated, minor
chert.

SANDSTONE - offwhite, occasional very light brownish
grey, upper very fine to lower fine grained, subrOlmded to
subangular, well sorted, commonly disaggregated, mabIe in
part, calcite and silica cement, subvitreous and vitreous
quartz, trace light and dark chert, slightly trace white clay
inclusions, fair to inferred good intergranular porosity, no
visual shows.

SANDSTONE - as above, upper fine to upper mediwn
grained, poor to fair intergranular porosity, no visual shows.

SAMPLE RECORD

LITH
(%)

65·70

100

15·20

10-15

os

9S60 - 6S

INTERVAL
(metres)

1jf~'!!i~~)4 '",,'i
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DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30
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INTERVAL
(metres)

80- 8S

85 - 95

LITH
(%)

100

65

30

05

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey to very light brownish grey. upper
very fine to upper fine grained, minor lower very fine and
rare lower medium grained, subangular to subrounded,
moderately to well sorted, commonly disaggregated, friable
in Part. silica and locally calcite cement, quartz overgrowths
in part, subvitreous and occasional vitreous quartz, frosted in
Part. rare light and dark chert, rare mgillaceous grains. trace
glauconite. trace white clay inclusions, rare offwhite to
cream chert shards, fair intergranular porosity. locally poor or
good intergranular porosity, trace black interstitial
carbonaceous or organic material, no visual shows.

SANDSTONE - light grey to very light brownish grey, upper
very fine to upper fine grained, minor lower very fine and
rare lower medium grained, subangular to subrounded,
moderately to well sorted, commonly, disaggregated, friable
in Part. silica and local calcite cement, quartz overgrowths in
.part, subvitreous and occasional vitreous quartz, frosted in
Part. rare light and dark chert, rare argillaceous grains, trace
glauconite, trace white clay inclusions, rare offwhite to
cream chert shards, fair intergranular porosity, local poor or
good intergranrllar porosity, trace black interstitial
carbonaceous or organic material, no visual shows.

SHALE - dark grey and dark brownish grey, occasional
black, blocky to subfissile, very slightly calcareous,
occasional carbonaceous, locally silty to arenaceous,
moderately to well indurated.

SILTSTONE -light to medium grey, light brownish grey,
quartzose, grading to very fine sandstone, silica and minor
calcite cement, argillaceous to very argillaceous, rare
disseminated pyrite, moderately to well indurated, minor
chert.

14



DAX Consolting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

35 SHALE - medium to very dark grey, occasional dark
brownish grey, blocky, carbonaceous in part, bentonitic in
part, occasional silty or sandy, slightly calcareous to
dolomitic, trace pyrite, well indurated.

10 SHALE - dark grey and dark brownish grey, occasional
black, blocky to subfissile, very slightly calcareous,
occasional carbonaceous, locally silty to arenaceous,
moderately to well indurated.

DESCRIPTION

SANDSTONE - white to very light grey, minor slightly salt
and pepper, lower fine to lower medium grained, minor upper
very fine and upper medium grained, subrounded to
subangular, occasional rounded, moderately to poorly sorted,
commonly disaggregated, calcite and silica cement, friable,
subvitreous and vitreous quartz, frosted in part, trace light and
dark chert, trace dark carbonaceous argillaceous grains, trace
pyrite and white clay grains, fair to inferred good
intergranular porosity, occasional locally poor interoJ8tluiar
porosity, no visual shows, trace chert shards.

SAMPLE RECORD

80

LITH
(%)

SANDSTONE - offwhite to very light grey, minor light
brown, slightly salt and pepper, lower very fine to lower fine
grained, occasional upper fine grained, grading to siltstone in
part, subangular to subrounded, moderately to well sorted,
silica and calcite cement, occasional disaggregated, vitreous
and subvitreous quartz, rare light grey chert, rare white clay
grains in grey and brown sandstone, trace glauconite and
carbonaceous inclusions, rare local Fe stain, poor to fair
intergranular
porosity.

10 SILTSTONE to light to dark grey and brownish grey,
quartzose, commonly grading to very fine sandstone, slightly
argillaceous to argillaceous, calcareous to dolomitic,
moderately to well indurated.

35

30 SILTSTONE - light to dark grey and brownish grey,
quartzose, commonly grading to very fine sandstone, slightly
argillaceous to argillaceous, calcareous to dolomitic,
moderately to well indurated.

15

INTERVAL
(metres)

9S - 100

100 - 105

11

I
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DAX Consulting Ltd.
CDN FORESTet al NORTH LIARD N 61 60-40-123-30

-

20-25 SILTSTONE - light to dark grey and brownish grey,
quartzose, commoniy grading to vety fine sandstone, slightly
argillaceous to mgillaceous, calcareous to dolomitic,
moderately to well indurated.

DESCRIPTION

SANDSTONE - offwhite to very light grey, locally very
slightly salt and pepper, lower fine to upper medium grained,
occasional upper very fine grained, minor R to well R coarse
grained, subrounded to subangular, moderately to poorly
sorted, commonly disaggregated, calcite and silica cement,
subvitreous and vitreous quartz, frosted in part, trace light and
dark chert, trace dark carbonaceous grains, slightly trace
interstitial and very fine crystalline pyrite, fair to inferred
good intergranular porosity, occasional locally poor
intergranular porosity.

SAMPLE RECORD

LITH
(%)

40-45

75

I0 SILTSTONE -light to darlc grey and brownish grey,
quartzose, commonly grading to very fine sandstone, slightly
argillaceous to argillaceous, calcareous to dolomitic,
moderately to well indurated.

16

SANDSTONE - offwhite to very light grey, locally very
slighdy salt and pepper, lower fine to upper medium grained,
occasional upper vety fine grained, minor R to well Rcoarse
grained, subrounded to subangular, moderately to poorly
sorted, commonly disaggregated, calcite and silica cement,
subvitreous and vitreous quartz, frosted in part, trace light and
dark chert, trace dark carbonaceous grains, slightly trace
interstitial and very fine crystalline pyrite, fair to inferred
good intergranular porosity, occasionalloca11y poor
intergranular porosity.

35 SHALE - medium to very dark grey, occasional dark
brownish grey, blocky to minor subfissile, carbonaceous in
part, bentonitic in part, locally silty or sandy, slighdy
calcareous, trace pyrite, well indurated.

15 SHALE - medium to very dark grey, occasional dark
brownish grey, blocky to minor subfissile, carbonaceous in
part, bentonitic in part, locally silty or sandy, slightly
calcareous, trnee pyrite, well indurated.

INTERVAL
(metra)

105 - 115

115 - 120

•
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17

05-10 SHALE - dark grey to black, blocky, carbonaceous,
occasional silty, slightly calcareous, well indurated.

DESCRIPTION

SANDSTONE - white to very light grey, very slightly salt
and pepper, lower very fine to lower fine grained, occasional
upper fine to r lower medium grained, subrounded,
occasioonl subangular, moderately to well sorted, commonly
disaggregated, calcite fiDd silica cement, vitreous and
subvitreous quartz, frosted in part, rare light chert, trace dark
carbonaceous grains, fair intergranular porosity, occasional
locally poor intergranular porosity, no visual shows.

SAMPLE RECORD

65-70

LITH
(%)

10-15 SILTSTONE -light to dark grey, brownish grey in part,
grading from Ver'J fine sandstone - silty shale, quartzose,
silica and calcite cement, very slightly argillaceous to
argillaceous, moderately to well indurated.

SANDSTONE - white, occasional light grey, lower very fine
to upper fine grained, subrounded to subangular, minor
rounded, moderately to well sorted, commonly disaggregated,
silica cement, occasional vmying calcite cement, vitreous and
subvitreous quartz, trace light to medium grey or brown chert,
trace dark carbonaceous grains, trace pyrite, slightly trace
glauconite, fair intergranular porosity, local poor
intergranular porosity, no visual shows.

15-20 SHALE - medimn to very dark grey, occasional dark
brownish grey, blocky to minor subfissile, carbonaceous in
part, bentonitic in part, locally silty or sandy, slightly
calcareous, trace pyrite, well indurated.

90-95135 - 150

INTERVAL
(mt.tra)

120 - 135

I!
11

I
11

11
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11
11
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INTERVAL
(metres)

150 - 155

155 - 160

160 - 170

LITH
(%)

100

100

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light brownish grey, occasional light grey,
lower fine to upper medium grained, minor very fine and
coarse grained, subrounded to subangular, moderately to
paorly sorted, commonly disaggregated, silica and minor
calcite cement, fiieble in part, subvitreous and vitreous
quartz. ~8Sil)n:ii light to dark grey chert, rare chert pebble
frr.g;n,~ trBc\.) glauconite, trace pyrite, slightly argillaceous
in part, occasionai reddish brown Fe stain, poor to fair
intergranular porosity, no visual shows.

SANDSTONE - light grey, light brownish grey, lower fine to
lower medium grained, minor upper medium and trace coarse
grained, subrounded to subangular, moderately sorted,
predominantly disaggregated, silica and minor calcite cement,
subvitreous and vitreous quartz, occasional light to dark grey
and brown chert, trace coarse grained to pebble size chert
fragments, trace dark grey to black argillaceous grains, rare
reddish brown stain, poor to inferred fair intergranular
porosity, no visual shows.

SANDSTONE - white to light grey, rare light brownish grey,
lower very fine to upper fine grained, rare medium grained,
subrounded to subangular, occasional rounded, moderately to
well sorted, predominantly disaggregated, silica and minor
calcite cement, vitreous and subvitreous quartz, occasional
light to dark grey or brownish grey chert, rare dark grey to
black argillaceous grains, trace pyrite and glauconite. tr~
dear 5"ubhcd..a1 calcite aystals, inferred fair to poor
intergranular porosity, flu vi~ual sho...·s.

18
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05

185·190 95

SANDSTONE - light grey. occasional cream or buB: lower
fine to lower medium grained, occasional upper fine and
medium grained, trace coarse grained to pebble size quartz
and chert fragments, subrounded to subangular, occasional
rounded, moderately to poorly sorted, commonly
disaggregated, silica and calcite cement, subvitreous quartz
occasional vitreous quartz, rare light to dark grey or brownish
grey chert, trace white chert, trace indistinct fossil fragments,
slightly trace pyrite, poor to occasional fair intergranular
porosity, no visual shows.

19

SILTSTONE· light to dark grey. brownish grey in part,
grading from very fine sandstone - silty shale. quartzose.
silica and calcite cement, very slightly argillaceous to
argillaceous. moderately to well indurated.

END OF 660 nun CONDUCTOR HOLE
CONDUCTOR CASING at 185.0 m KB

SANDSTONE - light to medium greenish grey. very fine to
fine grained, grading to siltstone in Part. subanguJar to
subrounded, moderately to well sorted, minor disaggregated,
silica and minor calcite cement, trace pyrite cement,
subvitreous quart:z. occasional grey or brown chert, greenish
grey argillaceous matrix in part, poor intergranular porosity.
no visual shows.

DESCRIPTION

SANDSTONE - white. light grey. upper very fine to upper
medium grained, subrounded to subangular. common loose
rounded to well rounded coarse grained, moderately to poorly
sorted, commonly disaggregated, silica and vmying calcite
cement, subvitreous and vitreous qU8l'tZ. occasional light to
dark chert, rare dark argillaceous grains. trace pyrite. fair to
poor intergranular porosity. no visual shows.

£,AMPLE RECORD

LITH
(%)

100

SURFACE HOLE

190· 195 100

185

INTERVAL
(metres)

170· 185

f1;i{'~'
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INTERVAL
(metres)

195 - 200

200 -205

LITH
(%)

90

10

40

30

30

SAMPLE RECORD

DESCRIPTION

SANDSTONE - white to light grey, upper very fine to lower
medium grained, calcite cement increasing, becoming more
pervasively cemented, dolomitic in part, chert decreasing' to
trace, occasional calcite matrix, occasional calcite grains,
trace pyrite, poor to minor fair intergranular porosity, no
visual shows.

SILTSTONE - light to dark grey, brownish grey in part,
grading from veiy fine sandstone - silty shale, quartzose,
silica and calcite cement, very slightly argillaceous to
argillaceous, moderately to well indurated.

LIMESTONE - medium to light grey or brownish grey,
cryptocrystalline, occasional microcrystalline, recrystallized
to very fine to fine crystalline in part, bioclastic to fragmental
packstone, trace brachiopod, locally siliceous, common
dolomite or calcite spar cement, locally white to light grey or
brown cherty, detritus or as replaced, rare glauconite, trace
disseminated and crystalline pyrite, occasional slightly
argillaceous, poor intergranular porosity, rare vuggy and
moldie porosity, minor spotty dead oil staining as organic
laminae or outlines, no visual shows.

DOLOMITIC SILTSTONE - light grey, light brownish grey,
very fine grained sandstone in part, quartzose, dolomitic,
microsucrosic in part, dolomite and minor calcite cement.

SANDSTONE - white to light grey, upper very fine to lower
medium grained, calcite cement increasing, becoming more
pervasively cemented, dolomitic in part, chert decreasing to
trace, occasional calcite matrix, occasional calcite grains,
trace pyrite, poor to minor fair intergranular porosity, no
visual shows.

20
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LIMESTONE - mediwn to lipt grey or brownish grey,
cryptocrystalline, occasional microaystalline, recrystallized
to vCIY fine to fine crystalline in part, bioclastic to ftagmental
packstone, trace brachiopod, locally siliceous, common
dolomite 01" calcite spar cement, locally white to light grey .or
brown cherty, detritus or as replaced, rare glauconite, trace
disseminated and crystalline pyrite, occasional slightly
argillaceous, poor intergranular porosity, rare wggy and
moldie porosity, minor spotty dead oil staining as organic
laminae or outlines, no visual shows.

21

LIMESTONE - medium to light grey or brownish grey,
cryptocrystalline, occasional microaysta1line, recrystallized
to very fine to fine crystalline in part, bioclastic to fragmental
packstone, trace brachiopod, locally siliceous, common
dolomite or calcite spar cement, locally white to light grey or
brown cherty, detritus or as replaced~ rare glauconite, trace
disseminated and crystalline pyrite, occasional slightly
argillaceous, poor intergranular porosity, rare wggy and
moldic porosity, minor spotty dead oil staining as organic
laminae or outlines, no visual shows.

DESCRIPTION

DOLOMITIC SILTSTONE -light grey, light brownish grey,
grading to very fine grained sandstone in part, quartzose,
dolomitic, microsucrosic in part, dolomite and minor calcite
cement, rare floating sand~ argillaceous in part, poor
intergranular and intercrystalline porosity, minor pinpoint
wggy porosity, no visual shows.

SHALE - mediwn green and greenish grey, subfissile,
slightly calcareous or dolomitic, occasional silty or very fine
arenaceous, rare very fine disseminated pyrite, moderately to
well indurated.

SAMPLE RECORD- -
LITH
(%)

20

100

45

35

INTERVAL
(metrts)

205 -210

210 -215
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INTERVAL
(metres)

215 - 220

LITH
(%)

40

20

20

20 .

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey, light brownish grey, upper very
fine to upper fine grained, minor lower mediwn grained,
subrounded, moderately to well sorted, silica and varying
calcite cement, subvitreous and occasional vitreous quartz,
minor light to dark grey or brown chert grains, trace
glauconite, poor intergranular porosity, no visual shows.

LIMESTONE - medium to light grey or brownish grey.
cryptocrystalline, occasional microcrystalline, recrystallized
to very fine to fine crystalline in part, bioclastic to fragmental
packstone. trace brachiopod, locally siliceous. common
dolomite or calcite spar cement, locally white to light grey or
brown cherty. detritus or as replaced, rare glauconite. trace
disseminated and crystalline pyrite, occasional slightly
argillaceous. poor intergranular porosity. rare vuggy and
moldic porosity, minor spotty dead oil staining as organic
laminae or outlines, no visual shows.

DOLOMITIC SILTSTONE -light grey, light brownish grey.
grading to very fine grained sandstone in part, quartzose.
dolomitic, microsucrosic in part, dolomite and minor calcite
cement, rare floating sand grain, argillaceous in part, poor
intergranular and intercrystalline porosity. minor pinpoint
vuggy porosity, no visual shows.

SHALE - mediwn green and greenish grey. subfissile.
slightly calcareous or dolomitic. occasional silty or very fine
sandy. rare very fme disseminated pyrite. moderately to well
indurated.
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INTERVAL
(metres)

220-225

225 -230

LITH
(%)

85

10

05

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey, light brownish grey, upper very
fine to upper fine grained, minor lower medium grained,
subrounded, moderately to well sorted, silica and varying
calcite cement, subvitreous and occasional vitreous quartz,
minor light to dark grey or brown chert grains, trace
glauconite, poor intergranular porosity, no visual shows.

LIMESTONE - medium to light grey or brownish grey,
cryptoctystalline. QCC8Sional microcrystalline, rectystallized
to very fine to fine crystalline in part, bioclastic to fragmental
packstone, trace brachiopod, locally siliceous, common
dolomite or calcite spar.cement, locally white to light grey or
brown cherty, detritus or as replaced, rare glauconite, trace
disseminated and aystal1ine pyrite, occasional slightly
argillaceous, poor intergranular porosity, rare vuggy and
moldic porosity, minor spotty dead oil staining as organic
laminae or outlines, no visual shows.

DOLOMITIC SILTSTONE -light grey, light brownish grey,
grading to very fine grained sandstone in part, quartzose,
dolomitic, microsucrosic in part, dolomite and minor calcite
cement, rare floating sand grain, argillaceous in part, poor
intergranular and intercrystal1ine porosity, minor pinpoint
vuggy porosity, no visual shows.

SANDSTONE - medium grey, lower very fine to lower fine
grained, subrounded to subangular, moderately to well sorted,
minor disaggregated, silica and dolomite cement, vitreous
quartz, subvitreous quartz, trace chert, minor dark
l:1"gillaceous or carbonaceous matrix throughout, very poor
intergranular porosity, no visual shows.
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INTERVAL
(mems)

230-240

240-245

LITH
(%)

100

75

25

M.MPLE RECORD

DESCRIPTION

SANDSTONE - mediwn to dark greyish brown or brown,
very fine grained, minor fine grained, subrounded to
subangular, well sorted, trace medium to very coarse grained
chert inclusions, fossil replaced in part, dolomite cement,
subvitreous and minor vitreous quartz, occasional grey or
brown chert grains, trace clear to light grey silica laminae or
possible fracture fill, trace siliceous, dead oil staining, trace
brachiopod impressions, trace pyrite, dark brown organic
matrix throughout, possible dead oil staining in part, poor
intergranular porosity, faint offwhite residue cut, trace dark
brown cryptocrystalline dolomite.

SANDSTONE -light grey, offwhite, lower fine to lower
medium grained, rare upper medium grained, subrounded to
subangular, rare R, moderately sorted, commonly
disaggregated, silica and minor dolomite cemoot,
overgrowths in part, vitreous quartz, common subvitreous
quartz, rare light to dark grey or brownish grey chert grains,
rare dark argilJaceous, trace white chert, trace interstitial
pyrite, trace pyrobitmnen, fair intergranular porosity, streaky
good intergranular porosity, rare bitumen or organic material
encrusting grains.

CHERT - light grey, light brownish grey, remnant fossil
impression, rare bryzoan, locally dolomitic, occasional
floating quartz grain, no porosity or visual shows.
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INTERVAL
(metres)

245 -250

250-255

,--

LITH
(%)

65

35

65

30

05

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey, light brownish grey, lower fine to
lower medium grained, subrounded to subangular, occasional
subrounded and rounded, moderately to well sorted,
occasionally disaggregated, silica and minor dolomite
cement, silica recrystallized' in part, vitreous quartz, common
subvitrcous quartz, minor light to dark grey or brown chert
grains, trace argillaceous grains, trace glauconite, trace
pyrite, poor to occasional fair intergraoular porosity, trace
bitumen or organic material.

CHERT - light grey, light brownish grey, remnant fossil
impression, rare bryzoan, locally dolomitic, occasional
floating quartz grain, no porosity or visual shows.

CHERT - light to dark brown or brownish grey, dolomitic,
occasional remnant fossil outlines, argillaceous, no visual
shows or porosity.

SANDSTONE -light grey, light brownish grey, lower fine to
lower medium grained, subrounded to subangular, occasional
subrounded to rounded, moderately to well sorted,
occasionally disaggregated, silica and minor dolomite
cement, silica reaystallized' in part, vitreous quartz, common
subvitreous quartz, minor light to dark grey or brown chert
grains, trace argillaceous grains, trace glauconite, trace
pyrite, poor to occasional fair intergranular porosity, trace
bitumen or organic material

SHALE - medium green, block)' to subfissile, dolorJitic,
occasional silty grading to argillaceous siltstone, minor very
fine sandy, minor disseminated pyrite crystals, moderately to
well indurated.
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INTERVAL
(metres)

2S5 -260

260-265

LITH
(%)

60

40

40

40

20

SAMPLE RECORD

DESCRIPTION

SANDSTONE· light grey. light brownish grey, lower fine to
lower medium grained, subrounded to subangular, occasional
subrounded to rounded, moderately to well sorted,
occasionally disaggregated, silica and minor dolomite
cement, silica recrystallized' in part, vitreous quartz, common
subvitreous quartz, minor light to dark grey or brown chert
grains, trace argillaceous grains, trace glauconite. trace
pyrite. poor to occasional fair intergranuIar porosity. trace
bitumen or organic material.

CHERT - light to dark brown or brownish grey, dolomitic,
occasional remnant fossil outlines, argillaceous, no·visual
shows or porosity.

SANDSTONE - light grey. light brownish grey, lower fine to
lower medium grained, subrounded to subanguIar, occasional
subrounded and rounded, moderately to well sorted,
occasionally disaggregated, silica and minor dolomite
cement, silica recrystallized' in part, vitreous quartz, common
subvitreous quartz, minor light to dark grey or brown chert
grains, trace argillaceous grains, trace glauconite, trace
pyrite, poor to occasional fair intergranuIar porosity, trace
bitumen or organic material.

CHERT -light to dark brown or brownish grey. dolomitic.
occasional remnant fossil outlines, argillaceous, no visual
shows or porosity.

DOLOMITE I SILTSTONE· dark brown. medium to dark
greyish brown, microCJYstalline to cryptocrystalline, m
sucrose in part, commonly silty to very fine sandy. grading to
dolomitic and argillaceous siltstone. argillaceous to very
argillaceous. rare dark argillaceous inclusions, poor
interetystalline porosity, no visual shows.
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SAMJLERECORD
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INTERVAL
(metres)

265 -270

270-275

275 -280

LITH
(%)

70

IS

IS

100

100

DESCRIPTION

SANDSTONE - offwhite to light grey. slightly spotty, lower
fine to upper medium grained, rare coarse grained.
subrounded, occasional rounded, moderately to well sorted,
commonly disaggrcgated, silica cement, trace local calcite
cement, sl1bvitreous quartz. occasional vitreo~ frosted in
part, minor light to ch.~ grey or brown and white cbert
grains. good intergranular porosity, locally grading to fair
intergranular porosity down section. no visual shows.

DOLOMITE - medium to dark brown. microcrystalline,
locally cberty, occasional silty to very fine sandy, poor
interctystalline porosity, no visual shows.

CHERT - light to dark brown or brownish grey, dolomitic,
occasional remnant fossil outlines, argillaceo~ no visual
shows or porosity.

SANDSTONE - offwhite to light grey, slightly spotty, lower
fine to upper medium grained, rare coarse grained.
subrounded, occasional rounded, moderately to well sorted,
commonly disaggreg6ted, silica cement, trace local calcite
cement, subvitreous quartz. occasional vitreous. frosted in
part, minor light to dark grey or brown and white cbert
grains. good intergranular porosity, locally grading to fair
intergranular porosity down section. no visual shows.

SANDSTONE - offwhite to light grey, slightly spotty, lower
fine to lowei medium grained, minor upper m and rare coarse
grained, subrounded, occasional rounded, moderately to well
sorted, commonly disaggregated, silica cement, cement
increasingly, trace local calcite cement, sub-vitreous qU811Z,
occasional vitreous, frosted in part, minor light to dark grey
or brown RDd white chert grains, trace glauconite, fair to
good intergnmuiar porosity, trace pyrobitumen or
carbonaceous specks, no visual shows.
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28

10 LIMESTONE -light to medium grey. cryptoCJYstalline to
microcrystalline. dolomitic. very silty or sandy. transitional
from sandstone. occasional argillaceous, poor ix I
intcrgranular porosity.

DESCRIPTION

SANDSTONE -light grey, light brownish grey. occasional
medium grey, upper very fine to lower mediwn grained,
subrowulcd to subangular, moderatelyso~ commonly
disaggregated, calcite or dolomite and minor silica cement
throughout. subvitreous and vitreous quartz. minor light to
dark grey or brown chert grains. rare cbrk argillaceous grains.
trace pyrite.local'Y argillaceous. poor intergranular porosity.
no visual shows.

SANDSTONE - light gn:y, light brownish grey, occasional
medium grey, upper very fine to lower medium grained,
subrounded to subangular, moderately sorted, commonly
disaggregated, calcite or dolomite and minor sili~ cement
throughout. subvitreous and vitreous quartz. minor light to
dark grey or brown chert grain.~ rare white chert grains, rare
dark argillaceous grains. trace pyrite streaks. locally
argillaceous. poor intergranular porosity. trace dark
pyrobitumcn specks, no visual shows.

SAMPLE RECORD

100

LITH
(%)

65

25 MARLSTONE - mediwn to dark brownish grey, calcareous
to dolomitic. argillaceous to very argillaceous to organic or
bitumen sttands in part, grading to very argillaceous dolomite
in Part. occasionally silty or sandy. grading to siltstone or
sandstone in part, no effective to very poor intcrcrystalline
porosity.

INTERVAL
(melftS)

280-290

290-295
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40 SHALE - dark grey, dark brownish grey, blocky to subfissile,
carbonaceous, dolomitic, occasional marly, commonly silty,
occasional very fine sandy, well indurated.

DESCRIPTION

SANDSTONE - white to light grey, light brownish grey,
wkly spotty, upper very fine to lower medium grained, minor
upper medium grained, subrounded, occasional a or R,
moderately sorted, occasional well sorted, silica and calcite
cement, dolomite t=yStaIIized in part, subvitreous and
vitreous quartz, occasionalligbt to dark grey or brown chert
gJ'llim;, trace coarser loose chert fragments, trace pyrite, minor
locally argillaceous, very poor to poor intcrgranular porosity,
rare dark organic or bitumen specks, no visual shows.

SANDSTONE - white to light grey, light brownish grey,
wkly spotty, upper very fine to lower medium grained, minor
upper medium grained, subrounded, occasional a or R,
moderately sorted, occasional well sorted, silica and calcite
cement, dolomite recrystallized in part, subvitreous and
vitreous quartz, occasionalligbt to dark grey or brown chert
grains, trace coarser loose chert fragments, trace pyrite, minor
locally argillaceous, very poor to I)'lOr intcrgranular porosity,
rare dark organic or bitumen specks, no visual shows.

SAMPLE RECORD

SS

LITH
(%)

40

4S MARLSTONE - medium to dark brownish grey, calcareous
to dolomitic, argillaceous to very argillaceous to organic or
bitumen strands in part, grading to very argillaceous dolomite
in part, 9CC8Sionally silty or sandy, grading to siltstone or
sandstone in part, no effective to very poor intercrystalline
porosity.

10 MARLSTONE - medium to dark brownish grey, calcareous
to dolomitic, argillaceous to very argillaceous to organic or
bitumen strands in part, grading to veJY argillaceous dolomite
in part, occasionally silty or sandy, grading to siltstone or
sandstone in part, no effective to very poor intercrystalline
porosity.

INTERVAL
(metres)

29S -300

300 -305
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DESCRIPTION

SANDSTONE· white to light grey, light brownish grey,
weakly spotty, upper very fine to lower n...: mum grained,
minor llpper medium grained, subrounded, occasional
sub8l1gular to rounded, moderately sorted, occasional well
sorted, silica and calcite cement, dolomite recrystalIized in
part, subvitreous and vitreous quartz, occasions! light to dark
grey or brown chert grains, trace coars~ loose chert .
fragments, trace pytite, minor locally argillaceous, vmy poor
to poor intergranular porosity, rare dark organic or bitumen
specks, no visual shows.

LITH
(%)

10 SILTSTONE I MARLSTONE • medium grey, medium
brownish grey, calcite to dolomite cement, microcrystalline
to cryptoeIyStalline in part, argillaceous to vmy argillaceous,
grading to marlstone in part, occasional very fine sandy, well
indurated, no effective porosity.

30

SAMPLE RECORD

30

25 MARLSTONE - medium to dark brownish grey, calcareous
to dolomitic, argillaceous to very argillaceous to organic or
bitwnen strands in part, grading to vel)' argillaceous dolomite
in part, occasionally silty or sandy, grading to siltstone or
sandstone in part, no effective to very poor intererystalline
porosity.

30 SHALE - medium brownish grey, blocky to subfissile,
carbonaceous, dolomitic, occasional marly, commonly silty,
occasional very fine sandy, well indurated.

15 SILTSTONE I MARLSTONE • medium grey, medium
browni5h grey, calcite to dolomite cement, microcrystalline
to cryptocrystalline in part, argillaceous to very argillaceous,
grading to marlstone in part, occasional very fine sandy, well
indurated, no effective porosity.
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SAMPLE RECORD
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INTERVAL
(metres)

310-315

LITH
(%)

4S

2S

10

10

10

DESCRIPTION

SANDSTONE -light grey, occasional offwhite or light
brownish grey~ upper very fine to lower medium grained,
subrounded, occasional ro1Dlded and minor subangular,
moderately to well sorted, predominantly disaggregated,
silica cement, subvitreous and vitreous quartz, rare light to
dark grey or black chert grain, me carbonaceous streaks,
dark argillaceous specks, trace white chert grains, trace pyrite
crystals, trace pyrite replaced foIllIIl, poor to fair intergranular
porosity, no visual "shows.

SANDSTONE - white to light grey, light brownish grey,
wldy spotty, upper very fine to lower medium grained, minor
upper medium grained, subro1Dlded, occasional subangular
and rounded, moderately sorted, occasional well sorted,
silica and calcite cement, dolomite recrystallized in part,
subvitreous and vitreous quartz, occasional light to dark grey
or brown chert grains, trace coarser loose chert fragments,
trace pyrite, minor locally argillaceous, very poor to poor
intergranular porosity, rare dark organic or bitumen specks,
no visual shows.

SHALE - medium brownish grey, blocky to subfissile,
carbonaceous, dolomitic, occasional marly, commonly silty,
occasional very fine sandy, well indurated.

"MARLSTONE - medium to dark brownish grey, calcareous
to dolomitic, argillaceous to very argillaceous to organic or
bitumen strands in part, grading to very argillaceous dolomite
in part, occasionally silty or sandy, grading to siltstone or
sandstone in part, no effective to very poor intercrystalline
porosity.

SILTSTONE / MARLSTONE - medium grey, medium
brownish grey, calcite to dolomite cement, microcrystalline to
cryptocrystalline in part, argillaceous to very argillaceous,
grading to madstone in part, occasional very fine sandy, well
indurated, no effective porosity.
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INTERVAL
(metres)

315 - 325

325 -330

LITH
(%)

100

65

2S

10

SAMPJ.JE RECORD

DESCRIPTION

SANDSTONE -light grey, occasional offwhite or light
brownish grey, upper very fine to lower mt':diwn grained,
subroundcd, minor rounded and subangular, moderately to
well sorted, predominantly disaggregated, silica cement,
subvitreous and vitreous quartz. rare light to dark grey or
black chert grain, rare carbonaceous streaks, dark mgillaceous
specks, trace white chert grains, trace pyrite crystals, trace
pyrite replaced foram, poor to fair intergranular porosity, no
visual shows.

SANDSTONE -light grey, occasional offwhite or light
brownish grey, upper very fine to lower medium grained,
subrounded, occasional rounded or subangular, moderately
to well sorted, predominantly disaggregatcd, silica cement,
subvitreous and vitreous quartz, rare light to dark grey or
black chert grain, rare carbonaceous streaks, dark argillaceous
specks, trace white chert grains. trace pyrite crystals, trace
pyrite replaced foram, poor to fair intergranular porosity, no
visual shows.

SHALE - dark brownish grey to dark grey, blocky,
carbonaceous, sandy to very sandy, commonly grading to
very argillaceous sandstone, calcareous to dolomitic,
moderately to weD indmated.

SILTSTONE I MARLSTONE - medimn grey, medium
brownish grey, calcite to dolomite cement, microcrystalline to
etyptocrystalline in part, argillaceous to very argillaceous,
grading to marlstone in part, occasional very fine sandy, well
indurated, no effective porosity.

32



DAX Coualdlll Ltd.
CDN FOREST et .1 NORTH LIARD N 61 60-48-123-30

,11
:c11

·1;
I
I
I:

I
I
I
I
,'l

I
I

INTERVAL
(metres)

330-33S

335 - 345

LITH
(%)

65

20

15

55-60

2S

15-20

~ftMP~E RECORD

DESCRIPTION

SHALE - dark brownish grey to dark grey, blocky,
carbonaceous. !aIdy to very sandy, commonly grading to
very argillaceous sandstone, calcmous to dolomitic,
moderately to well indurated.

SILTSTONE I MARLSTONE - lnedium grey, medium
brownish grey, calcite to dolomite cement,mi~e to
cryptoaystalline in part. argillaceous to very argillaceous,
grading to marlstone in~ occasional very fine sandy, well
indurated, no effective porosity.

SANDSTONE -light grey, occasional offwhite or light
brownish grey, upper very fine to lower medium grained,
subrounded, occasional rounded, moderately to well sorted,
predominantly disaggregated, silica cement, subvitreous and
vitreous quartz, rare light to dark grey or black chert grain.
rare carbonaceous streab, dark mgilJaceous specks, trace
white chert grains, trace pyrite crystals. trace pyrite replaced
foram, poor to fair intergranular porosity, no visual shows.

SANDSTONE - medium to dark brownish grey, medium to
dark brown, very fine to fine grained, subrounded to
subangular, well to moderately sorted, dolomite cement, well
cemented, subvitreous and occasional vitreous quartz,
argillaceous to occasional very argillaceous matrix, very
poor to poor intergranular porosity, no visual shows.

SHALE - dark brownish grey to dark grey, blocky,
carbonaceous, sandy to very sandy, commonly grading to
very argillaceous sandstone, calcareous to dolomitic,
moderately to well indurated.

SILTSTONE I MARLSTONE - medium grey, medium
browni(lh grey, calcite to dolomite cement, microcrystalline to
cryptocrystalline in part, argillaceous to very argillaceous,
grading to marlstone in part, occasional very fine sandy, well
indurated, no effective porosity.
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INTERVAL
(metra)

345 -355

355 -365

365 - 370

LITH
(%)

95-100

traee-OS

100

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE· offwbite to light grey, upper veay fine to
upper fute grained, minor lower very fine or lower m,
sulm'.nlDded to subangular, moderately to well soned,
COlD1DOnly disaggregated. calcite and dolomite cement,
minor silica cement, subvitreous quartz, \'8I'C light to dad<
grey or brown chert grains, poor to minor fair intergranular
porosity, no visual sho,,'s.

SHAl.E - dark brownish grey to dad< grey, blocky,
carbonaceous, sandy to very sandy, commonly grading to
very argillaceous sandstone, cmcareous to dolomitic,
moderately to well indurated.

SANDSTONE - light grey, occasional light to medium
brownish grey, upper very fine to upper fine grained, minor
lower fine and lower medium grained, subrounded to
occasional subangular, moderately to well smted, commonly
disaggregated, silica and varying calcite and dolomite
cement, vitreous and subvitreous quartz, minor t~ rare light to
dark grey or black chert, rare brown chert, rare argmaceous
streaks, ttaee pyrite and glauconite, trace carbonaceous
specks and lams. thin bedded, poor to minor fair intergranular
porosity, no visual shows.

SANDSTONE - very light grey, upper very fine to upper fine
grained, subroWlded to subangular, well to moderately sorted,
occasional dissggregated, silica cement, occasional calcite to
dolomitic cement, trace to rare light to dark grey or brown
chert, rare carbonaceous specks, thin carbonaceous laminae
and flasers, trace microcrystalline interstitial pyrite, trace
glauconite grains, poor to minor fair intergranular porosity.
no visual shows.
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INTERVAL
(metres)

370-380

380-390

390· 195

LITH
(%)

85·90

10·15

100

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE· offwhite to light grey, slightly spotty, lower
very fine to upper fine grained, occasional medium 81'ain\'ld,
subrounded to subangular, moderately to minor poorly sorted,
occasional disaggregated, silica cement, occasional calcite to
dolomitic cement, rare light to dark grey or brown chert
grains, rare black chert, trace locally common chert grains,
rounded in part, , rare carbonaceous specks, rare thin
C8!bonaceous laminae, slightly pyrite increase, trace
glauconite, poor to minor fair i£,tergranular porosity, no
visual shows.

SHALE· dark grey, dark brownish grey, laminae in
sandstone, subfissile, carbonaceous, sandy to Vf:!':Y sandy,
occasional grading to very argillaceous sandstone, locally
common disseminated pyrite, well indurated.

SANDSTONE· offwhite to very light grey, minor clear,
upper veJY fine to upper fine grained, occasional medium
grained, subrounded, occasional subangular to rounded,
moderately sorted, predominantly disaggregated, silica
cement, friable, subvitreous and vitreous quartz, trace grey or
black and brown chert, rare carbonaceous specks, fair
intergranular porosity, no visual shows.

SANDSTONE - medium to dark grey or brownish grey,
lower Vety fine to upper fine grained, subrounded to
subangular, moderately sorted, well consolidated, dolomite
and calcite cement, minor silica cement, rare chert grains,
argillaceous to very argillaceous, rare grading to argillaceous
and very sandy limestone or dolomite in part, very poor
intergranular porosity, trace dark brown dead oil staining.
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INTERVAL
(metres)

395 -405

405 - 415

415 -420

420 -425

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE· offwhite to light grey, upper very~
grained to upper fine grained, minor lower very fine and
occasional lower medium grained, subrounded, moderately
sorted, predominantly disaggregated, minor silica and calcite
cement, poorly cemented, friable, vitreous and subvitreous
quartz, slightly trace grey to black or yellow chert grains,
trace interstitial pyrite specks or crystals, trace carbonaceous
specks, fair to occasionnl good intergranular porosity, no
visual shows.

SANDSTONE· light grey, lower very fine to upper fine
grained, occasional lower medium grained, subrounded,
occasional subangular and rounded, moderately to well
sorted, predominantly disaggregated, occasional moderately
consolidated, silica and minor local calcite cement, vim-,ous
and subvitreous quartz, trace dark grcyis.\ brown to black
chert, trace pyrite and carbonaceous specks, slightly trace
glauconite, inferred fair to observed poor intergranular
porosity, intergranular porosity, no visual shows, trace dark
brownish grey to brown carbonaceous and argillaceous or
bitumen? sandstone with poor intergmnular porosity, trace
black carbonaceous shale..

SANDSTONE - light grey, upper very fine to upper fine
grained, occasional lower VClY fine grained, subround:d to
subangular, occasional rounded, well to moderately sorted,
commonly disaggregated, silica and rare local calcite cement,
vitreous and subvitreous quartz, t:r8ce chelLgrains, trace
carbonaceous specks and m lams, trace argillaceous streaks,
poor to fair intergranular porosity, no visual shows.

SANDSTONE - light grey, rare clear to white, upper VClY
fine to minor lower medium grained, occasion3l10wer very
fine grained, subangule! to subrounded, moderately to well
sorted, occasionally disaggregated, silica and minor local
calcite cement, common quartz overgrowths, subvitreous and
vitreous quartz, rare light and dark chert grains, carbonaceous
specks, trac.e argillaceous streaks, slightly trace pyrite, poor to
fair intergranular porosity, no visual shows, trace dark
brown.ish grey to black carbonaceous shale.
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INTERVAL
(metres)

425 -430

430-435

LITH
(%)

100

65

35

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey, occasional light brownish grey,
trace clear, lower very fine to upper very fine, occasional
lower medimn grained, subangular to subrounded,
moderate:ly to well sorted, occasionally disaggregated, silica
and minor calcite or dolomite cement, trace pyrite cement,
quartz overgrowths in part, subvitreous and vitreous quartz,
occasional light and dark chert grains, rare carbonaceous
specks and Jams, trace argillaceous streaks, appear' of
occasional silty or very fine sandy pyrite nodules, poor to
minor fair intergranular porosity, no visual shows.

SILTSTONE - dark brownish grey, quartzose, argillaceous to
very argillaceous, occasional grading to silty to very silty
shale, occasional pyrite cement or inclusions, moderately to
well indurated, occasionally interlarr'.inated with light grey
sandstone.

SANDSTONE -light grey, occasional light brownish grey,
trace clear, lower very fine to upper very fine, occasional
lower medium grained, subangular to subrounded,
moderately to well sorted, occasionally disaggregated, silica
and minor calcite or dolomite cement, trace pyrite cement,
quartz overgrowths in part, subvitreous and vitreous quartz,
occasional light and dark chert grains, rare carbonaceous
specks and lams, trace argillaceous streaks, appear' of
occasional silty or very fine sandy pyrite nodules, poor to
minor fair intergranular porosity, no visual shows.
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38

35 SILTSTONE - dark brownish grey, quartzose,
microcrystalline calcite to dolomitic cement, marly grading to
marlstone in part, carbonaceDus to argillaceous, very fine
sandy grading to sandstone in part, well indurated.

DESCRIPTION

SHALE - dark to very dark grey, subfissile to blocky,
carbonaceous, slightly calcareous to dolomitic, occasional
silty to very silty, minor very fine sandy in part, moderately
to well indurated.

SILTSTONE - dark brownish grey, quartzose,
microcrystalline calcite to dolomitic cement, marly grading to
madstone in part, carbonaceous to argillaceous, very fine
sandy grading to sandstone in part, welt indurated.

SAMPLE RECORD

LITH
(%)

55

45

40 SANDSTONE - otTwhite to light grey, upper very fine to
upper fine grained, occasional lower very fine or lower
medium grained, occasioual bimodal with upper medium to
upper coarse grained as subrounded to rounded qumtz and
chert grains, subrounded to subangular, moderately to well
sorted, silica and varying calcite cement, commonly
disaggregated, subvitreous' and vitreous quartz, rare white and
light grey to black chert, rare dark brown to black
argillaceous or carbonaceous grains, poor to minor fair
intergranular porosity, occasional dark pyrobitumen or
carbonaceous specks, no visual shows.

10 SANDSTONE - light grey, occasional light brownish grey,
trace clear, lower very fine to upper very fine, occasional
lower medium grained, subangular to subrounded,
moderately to well sorted, occasionally disaggregated, silica
and minor calcite or dolomite cement, trace pyrite cement,
q118ltt overgrowths in part, subvitreous and vitreous quartz,
occasionsllight and dark chert grains, rare carbonaceous
specks and lams, trace argillaceous streaks, appear' of
occasional silty or very fine sandy pyrite nodules, poor to
minor fair intergranular porosity, no visual shows.

INTERVAL
(metres)

435 -440

440-445
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INTERVAL
(IHtra)

445 -450

450-460

460 - 465

LITH
(%)

15

100

95-100

100

SAMPJ.lE RECORD

DESCRIPTION

SHALE - dark to very dark grey, subfissile to blocky,
eatbonaceous, slightly calcareous to dolomitic, occasional
silty to very silty, minor very fine sandy in part, moderately
to well indurated.

SANDSTONE - offwhite to light grey, upper veJy fme to
upper fine grained, occasiollallower very fine or lower
medium grained, occasional bimodal with upper mediwn to
upper coarse grained as subrounded to roundOO quartz and
chert grains, subrounded to subangular, moderately to well
sorted, silica and varying calcite cement, commonly
disaggregated, subvitreous and vitreous quartz, rare white and
light grey to black chert, rare dark brown to black
argiUr..eous or carbonaceous grains, poor to minor fair
intergranular porosity, occasional dark pyrobitumen or
carbonaceous specks, no visual shows.

SANDSTONE - light to minor medium grey, lower very
fine to upper fine grained, trace larger size quartz and chert
grains, subrounded to subangular, moderately to well sorted,
commonly disaggregnted, silica and varying calcite cement,
subvitreous and vitreous quartz, rare grey to black chert, trace
dark carbonaceous grains, poor to occasional fair
intergranular porosity, no visual tmows.

SHALE· dark to very dark grey, subfissile to blocky,
carbonaceous, slightly calcareous to dolomitic, occasional
silty to very silty, minor very fine l;andy in part, moderately
to well indurated.

SANDSTONE· white to clear, well to moderately
consolidated, upper very fine to upper fine grained,
subangular to subrounded, vitre<J,us to subvitreous quartz,
dolomite and silica cement, locally calcareous, common
quartz overgrowth, minor clay matrix. rare slightly
argillaceous to thin shaley laminae, rare pyrite, poor to fair
intCTCI)'stalline porosity, trace dead oil.

39

I~:, • ,",' .,...... ". "',' ' •• I •• I,. ~",~" ~ r~' ':". ~.~.....!..'



DAX Consulting Ltd.
CDN FORESTet al NORTH LIARD N 61 60-40-123-30

15.25 SHALE· medium to occasional dark grey, fissile to tabular,
micromicaceous, dolomitic, local silty to slightly arenaceous,
carbonaceous in part, occasional pyrite nodules, moderately
indurated.

3540 SANDSTONE -light grey to brownish to occasional white,
well consolidated, very fine to fine grained, well sorted,
subangular to subrounded, rare R, dolomite cement, minor
pyritic, argillao=ous in part, occasional silty to Siltstone, poor
intererystalline porosity, no visual shows.
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INTERVAL
(metres)

465 -475

475 -485

LITH
(%)

35-45

100

SAMPLE RECORD

DESCRIPTION

DOLOMITE/SaTSTONE • slightly mottled light to medium
and dark greyish brown, dense cryptoetystalline to
microaystallinc, local very fine aystalline rhombs, common
silty grading to Siltstone, occasional very fine grained
arenaceous, argillaceous to dark brown organic debris,
slightly pet in part, minor fmber chert fragments, slightly
pyritic, poor interaystalline porosity.

SANDSTONE - white to clear, moderate.ly consolidated to
disaggregated, upper very fine to lower medium grained,
moderately sorted, subangular to subrounded, vitreous to
frosted quartz, frequent quartz overgrowth, dolomitic in part, .
minor clay matrix, minor white r.bert, streaky interCJ)'stalline
porosity poor to fair to infer good, no visual shows.
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INTERVAL
(metres)

485 -490

490-495

LITH
(%)

70

20

10

35

35

30

SAMPLE RECORD

DESCRIPTION

SANDSTONE. white to clear, moderately consolidated to
disaggregated, upper very fine to lower medium grained,
moderately sorted, subangular to subroWlded, vitreous to
frosted quartz,-frequent quartz overgrowth, dolomitic in part,
minor clay matrix, minor white chert, streaky inter~ine
porosity poor to fair to infer good, no visual shows.

DOLOMITE/CHERT • light to medium brown to greyish,
dense to fragmental, ayptocrystalline to litho, abWldant white
to light brown and grey chert, part silicified to minor
arenaceous, occasional argillaceous to light grey to greenish
Shale interbeds and clasts, minor pyrite, no effective porosity.

SHALE -light to medium grey, oCCDSional greenish and
black, fissile to tabular, slightly waxy, dolomitic to siliceous,
micromicaceous, slightly chloritic, minor pyrite, common
silty, moderately to well indurated.

DOLOMITE/CHERT -light to medium brown to greyish,
dense to fragmental, ayptocrystalline to litho, abundant white
to light brown and grey chert, part silicified to minor
arenaceous, occasional argillaceous to light grey to greenish
Shale interbeds and clasts, minor pyrite, no effective porosity.

SHALE. light to medium grey, occasional greenish and
black, fissile to tabular, slightly waxy, dolomitic to siliceous,
micromicaceous, slightly ch~oritic, minor pyrite, common
silty, moderately to well indurated.

SANDSTONE. white to clear, moderately consolidated to
disaggregated, upper very fine to lower medium grained,
moderately sorted, subangular to subroWlded, vitreous to
frosted quartz, frequent quartz overgrowth, dolomitic in part,
minor clay matrix, minor white chert, streaky intercrystalline
porosity poor :0 fair to infer good, no visual shows.
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42

25 SHALE - light to mediwn grey, occasional greenish and
black, fissile to tabular, slightly waxy, dolomitic to siliceous,
micromicaceous, slightly chloritic, minor pyrite, common
silty, moderately to well indurated.

DESCRIPTION

SANDSTONE - white to light grey to brownish, well
consolidated, lower fine to upper mcdiwn grained,
occasional coarse chert grained, subangular to subrounded,
moderately to poorly sorted, frequent light grey to brown to
white and opaque chert, quartzose in part, common dolomitic
to Dolomite interbeds, local calcareous to occasional fossil
Limestone, occasional argillaceous to shaley clasts, minor
pyrite, poor interCIystalline porosity.

SANDSTONE - white to light grey to brownish, well
consolidated, lower fine to upper medium grained,
occasional coarse chert grained, subangular to subrounded,
moderately to poorly sorted, frequent light grey to brown to
white and opaque chert, quartzose in part, common dolomitic
to Dolomite interbeds, local calcareous to occ'ilSional )fossil
Limestone, occasional argillaceous to shaley clasts, minor
pyrite, poor interaystalline porosity.

SAMPLE RECORD_ .......lP.

LITH
(%)

75

45

30 DOLOMITE - light to medium grey to brown, dense
cryptocrystalline to microcrystalline, common argillaceous to
shaley inclusions, limy in part, local silty to very fine grained
arenaceous, part silicified with occasional chert, trace
disseminated pyrite, poor intercrystalline porosity.

IS DOLOMITE to light to medium grey to brown, dense
cryptocrystalline to microcrystalline, common argillaceous to
shaley inclusions, limy in part, local silty to very fine grained
arenaceous, part silicified with occasional chert, trace
disseminated pyrite, poor intercrystaUine porosity.

10 SHALE - light to medium grey, occasional greenish and
black, fissile to tabular, sl~ghtly waxy, dolomitic to siliceous,
micromicaceous, slightly chloritic, minor pyrite, common
silty, moderately io wen indurated.

INTERVAL
(metres)

495 -500

500-505
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45 SANDSTONE - white to clear, well consolidated to
disaggregated, fine to medimn grained, rare coarse grained,
moderately sorted, subangular to subrounded, decrease chert,
subvitreous to frosted quartz, occasional clay matrix,
calcareous in part, frequent dolomitic to light greyish brown
Dolomite. ctyptocrystalline to microcrystalline, areD8'.:eQus in
part, minor argillaceous, poor to fair to occasional infer good
intergranular porosity, no visual shows.
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INTERVAL
(metra)

505 - 510

510-515

515-525

LITH
(%)

100

55

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - white to clear. well consolidated to
disaggregated, fine to medimn grained, rare coarse grained,
moderately sorted, subangulor to subrounded, decrease chert,
subvitreous to frosted quartz, occasional clay matrix,
calcareous in part, frequCDt dolomitic to light greyish brown
Dolomite. ctyptoaystalline to microetystalline. arenaceous in
part, minor argillaceous, poor to fair to occasional infer good
intergranular porosity. no visual shows.

DOLOMITE - buffto medium brown, dense to bioclastic.
mudstone to wackestone, occasional packstone.
cryptoetystalline to microcrystalline. common calcareous to
fossil' Limestone interbeds, occasional silicified with quartz
and chert, argillaceous to n'JUlerous grain chloritic Shale
lenses to clasts, possible mmydritic in port, minor dark
organic detritus to dead oi~ poor intererystalline porosity.

SANDSTONE - white to clear, moderately consolidated to
friable, upper fine to upper medium grained, minor lower
coarse grained, moderately to poorly sorted, subangular to
subrounded, frosted to vitreous quartz, occasional brown to
orange chert, slightly to very calcareous, dolomitic to
quartzose in part, local quartz overgrowth, minor clay matrix
to slightly argillaceous, scattered fossil debris, poor to fair to
possible good ;ntergranular porosity in part, no visual shows.
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25-30 LIMESTONE - cream, medium to light brown, dense
micritic mudstone, minor fossils, ClYPtocrystalline, slightly
dolomitic to dolomite stringers, occasional quartz and chert,
rare pyrite crystals, trace stylolites, dead oil, no effective
porosity.

15-25 DOLOMITE - offwhite to mottled light to medium brown to
greyish, CI}'Ptocrystalline to microcrystalline, local very fine
crystalline, frequentuent silica and abundant chert fragments
and replaced fossil, fine grained arenaceous to dolomitic and
cherty sandstone in part, ~art argillaceous to greenish and
grey Shale partings, occasiQnallimy s~gers, trace pyrite,
poor intercrystalline porosity.

DESCRIPTION

SANDSTONE - salt and pepper, light to medium brownish
grey to clear, moderately consolidated to disaggregated, very
fine to fine grailned, minor lower medium grained, local silty
grading Siltstone, well to m sorted, subangular to
subrounded, subvitreous to frosted quartz, common light and
dark chert, slightly to very argillaceous to clay matrix, well
cemented with calcite and silica, and dolomite, scattered
calcareous fossil and shell fragments, trace disseminated
pyrite, poor to occasional fair intereJystalline, porosity, no
visual shows.

SILTSTONFJDOLOMlTE - buff to light greyish brown,
arenaceous in part, dolomitic, CI}'PtOC1Ystalline to
microeIysta1line, local calcareous, abundant mottled light to
dark brown chert fragments, occasional brownish black
shaley dead oil laminae to partings, minor fossil remains.
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SANDSTONE - white to minor light grey and brown, well
consolidated to occasional mable, very fine to fine grained,
well sorted, subangular to subrounded, frosted to vitreous to
rare pink quartz, dolomite cement, occasional quartzose to
calcareous, scattered chert and limy fossil remains, minor
slightly argillaceous to shaley clasts, local quartz overgrowth,
scattered pyrite, trace glauconite/chlorite, streaky
intergranular porosity tight to good, no visual shows.

SAMPLE RECORD

100

LITH
(%)

45-50

100

INTERVAL
(metres)

525 -530

530 - 545

545 - 555
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INTERVAL
(metres)

SSS - 560

560 - 565

565 - 580

LITH
(%)

100

70

30

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - white to clear to slightly greyish, moderately
to poorly consolidated, predominantly fine grained,
occasional silty to very fine, minor lower medimn grained
becoming common medimn grained down section, well to m
sorted, subangular to subrounded, frosted to subvitreous
quartz, occasional vitreous quartz overgrowth, common white
to opaque to light grey chert grain and fossil remains,
generally dolomite cement, local very calcareous to fossil'
and arenaceous Limestone stringers, abundant white clay
matrix, slightly argillaceous to greenish partings, minor
disseminated pyrite, poor to fair to occasional good
intergranular porosity, trace bitumen specks.

SANDSTONE - white to clear to slightly greyish, moderately
to poorly consolidated, predominantly fine grained,
occasional silty to very fine, minor lower medimn grained
becoming common medimn grained down section, well to m
sorted, subangular to subrounded, frosted to subvitreous
quartz, occasional vitreous quartz overgrowth, common white
to opaque to light grey chert grain and fossil remains,
generally dolomite cement, local very calemeous to fossil'
and arenaceous Limestone stringers, abundant white clay
matrix, slightly argillaceous to greenish partings, minor
disseminated pyrite, poor to fair to occasional good
intergranular porosity, trace bitumen specks.

DOLOMITE - white to minor light grey, wackestone to
packstone, fine to m Clystalline, slightly to very calcareous,
(ommon chert fossil debris to fine grained arenaceous, minor
slightly argillaceous to green and grey Shale clasts, rare
pyrite, poor to minor fair ix to pinpoint vuggy porosity, no
visual shows.

SANDSTONE - clear to white, friable to moderately
consolidated, disaggregated in sample, lower fine to upper
medium grained, well to m sorted, subangular to subrounded,
vitreous to frosted quartz, occasional light chert, common
clay matrix, dolomitic to calcareous. frequent quartz
overgrowth, fair to infer good intergranular porosity, no
visual shows.
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SANDSTONE - very light to medium grey as above; well
consolidated, s and poor, fine to very fine grained, minor
lower m grain, locally silty, subangular to subrounded, well
to m sorted, dolomitic, minor ca, siliceous and pyrite
cement, common argillaceous to clay matrix, occasional
Shale interbeds, poor intergranular porosity, no visual shows.
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DESCRIPTION

SANDSTONE - white to minor light grey, m consolidated to
friable, upper very fine to upper fine grained, minor lower
medium grained, well sorted, subrounded to subangular, local
R, frosted to subvitreous quartz, occasional light chert, minor
quartz overgrowth, dolomite cement, minor calcareous,
abundant white clay matrix, occasional slightly argillaceous,
minor pyrite, poor to fair intergranular porosity increase to
good down section, no visual shows.

SANDSTONE - light to medium grey to brownish,
increasingly consolidated to firm, predominantly fine grained,
well sorted, subangular to subrounded, frosted to subvitreous
quartz, occasional light and dark chert, dolomite cement,
occasional calcareous to quartzose, minor pyritic to siderite,
slightly to very argillaceous, common grey to black shaley
laminae to partings, ,clay matrix, poor intererystalline
porosity, spotty dead oil staining to bitumen specks.

SANDSTONE - white to clear, moderately consolidated to
friable, upper very fine to upper medium grained, medium to
well sorted, subrounded to subangular to occasional rounded,
frosted to subvitreous quartz, occasional vitreous quartz
overgrowth, occasional white to opaque chert, dolomitic to
occasional Dolomite stringers, minor calcite to silica cement,
frequentuent clay matrix, rare shale partings, trace pyrite,
streaky intergranular porosity poor to good, no visual shows.

SAMPLE RECORD

100

LITH
(%)

100

100

100
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INTERVAL
(metres)

580- 590

590- 595
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SHALE· black to dark grey, blocky to flaky, well indurated
to occasional soft, occasional mica flakes, common silty,
carbonaceous to slightly bitumen, minor fossil debris.

DESCRIPTION

47

SILTSTONE· light to dark grey, firm, quartz cement, minor
slightly dolomitic, scattered pyrite disseminated to nodules,
slightly to vet)' argillaceous to shaley laminae, local vet)' fine
grained arenaceous.

SHALE - black to dark grey, blocky to flaky, well indurated
to occasional soft, occasional mica flakes, common silty,
carbonaceous to slightly bitumen, minor fossil debris.

SANDSTONE - white to clear, moderately consolidated to
friable, fine to medium grained, m sorted, subrounded to
subangular, subvitreous to frosted quartz, local vitreous .
quartz overgrowth, occasional light chert, dolomitic to
quartzose, occasional clay matrix, minor fossil debris, fair to
good intergranular porosity, N v

SILTSTONE • light to dark grey, finn, quartz cement, minor
slightly dolomitic, scattered pyrite disseminated to nodules,
slightly to vet)' argillaceous to shaley laminae, local vet)' fine
grained arenaceous.

SILTSTONE • light to dark grey, firm, quartz cement, minor
slightly dolomitic, scattered pyrite disseminated to nodules,
slightly to very argillaceous to shaley laminae, local vet)' fine
grained arenaceous.

SANDSTONE - white to light to minor medium grey, vet)'
wen consolidated. veri fine to fine grained, well sorted,
subangular..tQ. mbrounded, dolomite and silica cement, minor
calcareous fossil remains, argillaceous in part, minor light
chert, occasional clay matrix, trace pyrite, poor int~;mular
porosity, no visual shows.

SAMPLE RECORD

15
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55

40
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(%)

25
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15 SILTSTONE - white to light and occasional medium grey,
well consolidated, quartzose, local dolomitic, argill~ous in
part, occasional pyrite.

25 SILTSTONE - light to dark grey, fum, quartz cement, minor
slightly dolomitic, scattered pyrite disseminated to nodules,
slightly to very argillaceous to shaley laminae, local vety fine
grained arenaceous.
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INTERVAL
(metres)

640-645

645-655

655 -660

LITH
(%)

75

85

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - white to light and mcdiwn grey, increasingly
well consolidated, Vel)' fine to fine to occasional mediwn
grained, local grading to Siltstone, well to moderately sorted,
subangular to subrounded, predominantly silica cement,
minor dolomitic to locally pyrite, slightly to vety argillaceous
to shaley laminae, clay matrix in part, common mica flakes,
tight to poor intergranular porosity, no visual shows.

SANDSTONE - clear to white, minor slightly greyish, friable
to moderately consolidated, medium to fine to minor lower
coarse grained, m sorted, subangular to subrounded, frosted
to subvitreous quartz, local vitreous quartz overgrowth,
occasional light chert, predominantly silica cement, minor
clay mstrix, trace pyrite, fair to good intergranular porosity in
part, no visual shows.

SANDSTONE - white to clear, well consolidated to friable,
disaggregated in sample, upper very fine to lower coarse
grained, moderately to poorly sorted, subangular to
subrounderl, frosted to vitreous quartz, occasional white to
opaque chert, occasional quartz overgrowth, dolomite and
silica cement, minor calcareous, argillaceous in part,
occasional clay matrix, minor pyrite, poor to fair
intergranular porosity, no visual shows.
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SHALE - black to d.vk ~'. fissile. micromicaceous.
common carbonaceollS to slightly ~t. local silty.

SILTSTONE. light brown to greyish. well cemented with
dolomite. oca.\Siona1 silica and calcite cement. pyritic in
small pan. common vel)' fine to fme grained arenaceous,
slightly to argilla.~us.

SANDSTONE - white to light and medium grey. well
COIUlOlidatcd. very fine to fine grained, minor lower medium
grain~ well to m sorted. subangular to subrounded, local
silty 8l'1tding to Siltstone in part. silica 8Dd dolomite cement.
common pyritic to nodules, clay matrix. argillaceous in pan I
interbedded to laminae Shale. dark gre)' to black,
micromiQ.'CCOus. carbonIceous. poor intergranular porosity.

SIL:TSTONE - light to medium grey. very well coosolidarcd.
silica 8Dd dolomite ccmatt. common pyritic. fiequeat
atgi1laccous to Shale interbeds. local very fine to fiue pined
6.lt'lIlIICeOUS to Sandstone stringcr5. occasional carbonIceous
O~.es.

DESCRIPTION

SANDSTONE - whitCl to tight and medium sreY. well
consolidated. very fine to fine grained, minor lower medium
grained. well to m sorted. subqular to subrounded. local
silty grading to Siltstone in pan, silica and dolomite cement.
common pyritic to nodules. c1Iy~ aqiU8CClOUS in pII1
minor shale laminae.. dark grey to black. carbonaceous. poor
intergnmular porosity.

SANDSTONE - white to Ught ROd medium pe)'. well
consolidated. very fine to fine grained, minor lower medium
grailled. well to m sorted. subangulsr ~o subroundcd. local
silty grading to Siltstoae in part. silica IDd dolomite cement.
comulCtn pyritic to nodules, clay 1DIbix. argillaceous in part I
interbedded to Iamin8e Shale, dark grey to black.
micn'lmicaceous. carbonIceous. poor intergranular porosity.

SAMPLE RECORD

35

45

25

30·35

65-70

100
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DESCRIPTION

SANDSTONE. white to clear, moderately consolidated to
friable, predominantly fme grained, occasiODlJ very fine to
medimn grained. well to msorted. subangultz to subrOlmded,
dolomitic to quartzose, vitreous to frosted ('~ local quartz
overgrowth, occasional black shaley dead oil laminae, minor
pyrite, poor intcrgratlular porosity, no vi~118l shows.

SANDSTONE· cream to medium to light grey, generally
well consolidated. occasional friable, fine to very fine to local
medimn g18iDed, well to m sorted, subangular to subroundcd,
dolomite and silica cemC'Dt, frosted to vitreous quartz,
frequent clay matrix, occasional silty, minor argillBCCfJllS,
poor to occasional fair intelgJanular porosity, no visual
shows.

SANDSTONE. white to clear te slightly~.. moderately
c:onsolidated to friable, predominantly fine grained, minor
amounts Iowa mcclimn snUncd increase to common medimn
snUncd I depth. well sorted. subangular to subrowtdcd,
qUl11ZOle to dolomitic, frosted to subvitreous quartz. local
vilrCC'us qUlltZ overgrowth. minor light chert, occasional clay
matrix, minor dirk thin dead oillaminac. trace disseminated
pyrite and mica, poor to fair intergraDuiar porosity, no visual
shows.

SAMPLE &gQRD

100

65·70

100

SANDSTONE/SILTSTONE· light to medimn grey to white,
very well consolidated, very fine to fine PJ1li.ned. common
silty to Siltstone, well soned, submgul& .0 subroundcd,
dolomitic to occasional dense O'Jlomite stringers. local silica
81l~ ?)'rite cement, slightly to l;ery argillaceous to Shale
interbeds, common clay matrix, very poor intergranular
porosity.

30.35 SHALE· black, fissile to occasional blocky,
micromicaceous, very carbonaceous to petroliferoous,
common silty, pyritic in part, moderately indurated.

LITH
(%)

100

70S -715

7oo-70S

690-700
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15-20 SILTSTONE -light grey to green, very well consolidated,
silica cement, occasional dolomitic, slightly to argillaceous,
occasional glauconite to chlorite, part very fine grained
arenaceous.
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INTERVAL
(mems)

715 -725

72S -730

LITH
(%)

80-85

90

10

SAMPLE RECORD

DESCRIPTION

SANDSTONE - white to light grey, moderately consolidated
to tiiable, lower fine to upper mediwn grained, well to
moderately sorted, subangular to subrounded, vitreous to
subvitreous quartz, occasional white chert fragments,
predominantly silica cement, occasional dolomitic to pyritic,
argillaceous in part to shaley laminae and partings, local clay
matrix, common quartz overgrowth, poor intelgianular
porosity, no visual shows.

SANDSTONE - white to clear, well consolidated to friable,
fine to mediwn grained, well sorted, subangular to
subrounded, vitreous to subvitreous quartz, minor light chert,
quartzose to dolomitic, common quartz overgrowth,
occasional clay matrix. nUnaf amounts pyrite, scattered dark
shaley dead oil laminae, poor to occasional fair intergranular
porosity, no visual shows.

SILTSTONE - light grey to green, very well consolidated,
silica cement, occasional dolomitic, slightly to argillaceous,
occasional glauconite to chlorite, part very fine grained
arenaceous.
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25-30 SHALE - very dark grey to black, subfissile to tabular,
moderately indurated, very carbonaceous, occasional silty to
very fine sandy, grading to very argillaceous siltstone or
sandstone in part, rare pyrite, trace fossil debris, moderately
indurated, brittle in part..

DESCRIPTION

SHALE - black to dark grey, fissile to tabvlar, moderately
indurated, very carbonaceous, occasional mica flakes, local
silty to argillaceous siltstone, occasional pyrite, nodules to
disseminated, minor fossil debris.

SILTSTONE - light grey to green, vet}' well consolidated,
silica cement, occasional dolomitic, slightly to argjllBCCl'us,
occasional glauconite to chlorite, part very fine ~'Dined

arenaceous.

SANDSTONE - white to light grey, fine to medium grained,
moderately to occasional well sorted, subangular to
subrounded, trace R, silica and rare dolomite or pyrite
cement, moderately to well consolidated, vitreous to
subvitreous quartz, minor light chert, rare clay matrix, minor
pyrite, occasional dark carbonaceous shale laminae, matrix in
part, poor to occasional fair intergranular porosity, no visual
shows.

END OF 444.5 rom SURFACE HOLE
SURFACE CASING at 735.6 m KB

SANDSTONE - white to clear, well consolidated to friable,
fine to medium grained, well sorted, subangular to
subrounded, vitreous to subvitreous quartz, minor light chert,
quartzose to dolomitic, common quartz overgrowth,
occasional clay II18trix, minor amounts pyrite, scattered dark
shaley dead oil laminae, poor to occasional fair intergnmular
porosity, no visual shows.

SAMPLE RECORD

70-75

LITH
(%)

80

10

10

735.6 -755

INTERMEDIATE HOLE

735.6

INTERVAL
(metres)

730-735.6
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15-20 SHALE - very dark grey to black, subfissile, very
carbonaceous. locally silty to very fine or fine sandy, rare
pyrite nodules or inclusions, moderately indurated.

I
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INTERVAL
(metres)

755 -770

770-775

775 - '/85

LITH
(%)

80-85

100

65-70

SAMPLE RECO@

DESCRIPTION

SANDSTONE - light grey to white, slightly brownish in part,
upper very fine to lower medium grained, minor silt size
grading to siltstone, subangular to subrounded, moderately to
well sorted, modemtely consolidated, silica and rare calcite or
dolomite cement, common silica overgrowths, subvitreous
and vitreous quartz, trace light grey chert grains, rare dark
carbonaceous laminations, occasional carbonaceous specks;
trace clay inclusions, trace pyrite as matrix or cement, poor
to locally fair intergranular porosity, no visual shows.

SANDSTONE - light to medium brownish grey, occasional
grey,lower very fine to lower fine grained, commonly silt
size grading to siltstone, minor upper fine grained, subangular
to subrounde:d, well to moderately sorted, silica and trace

dolomite cement, common overgrowths, subvitreous and
vitreous quartz, rare dark carbonaceous laminations, locally
common CSIbonaceous specks, trace white to light grey clay
specks, trace' pyrite, very poor to rare poor intergranular
porosity, no visual shows.

SANDSTONE/SILTSTONE - light to medium brownish
grey, occasional grey, lower very fine to lower fine grained,
commonly silt size grading to siltstone, minor upper fine
grained, subangular to subrounded, well to moderately sorted,
silica and trace dolomite cement, common overgrowths,
subvitreous and vitreous quartz, rare dark carbonaceous
laminations, locally common carbonaceous specks, trace
white to light grey clay specks, trace pyrite, very poor to rare
poor intergranular porosity, no visual shows.
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10-15 SHALE - very dark grey to black, subfissile, very
carbonaceous, locally silty to very fine or fine sandy, rare
pyrite nodules or inclusions, moderately indurated.

20 SIT.TSTONE - light to dark grey, quartzose, occasional
grading to lower Vel}' fine sandstone, argillaceous,
carbonaceous matrix in part, rare pyrite, silica and minor
calcite or dolomite cement, moderately to occasional well
indurated.

DESCRIPTION

S4

SANDSTONFJSILTSTONE - light to medium brownish
grey, occasional grey, lower vel}' fine to lower fine grained,
commonly silt size grading to siltstone, minor upper fine
grained, subangular to subrounded, well to moderately sorted,
silica and trace dolomite cement, common overgrowths,
subvitreous and vitreous quartz, J'81'C dark carbonaceous
laminations, locally common carbonaceous specks, trace
white to light grey clay specks, trace pyrite, very poor to rare
poor intergranular porosity, no visual shows.

SIT.TSTONE - light to dark grey, quartzose, occasional
grading to lower very fine sandstone, argillaceous,
carbonaceous matrix in part, rare pyrite, silica and minor
calcite or dolomite cement, moderately to occasional well
indurated.

SHALE - very dark grey to black, subfissile, very
carbonaceous,locally silty to very fme or fine sandy, rare
pyrite nodules or inclusions, moderately indurated.

SANDSTONFJSILTSTONE - light to mediwn brownish
grey, occasional grey, lower vel}' fine to lower fine grained,
commonly silt size grading to siltstone, minor upper fine
grained, subangular to subrounded, well to moderately sorted,
silica and trace dolomite cement, common overgrowths,
subvitreous and vitreous quartz, rare dark carbonaceous
laminations, locally common carbonaceous specks, trace
white to light grey clay specks, trace pyrite, vel)' poor to rare
poor intergranular porosity, no visual shows.

SAMPLE RECORD
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INTERVAL
(metres)

795 - 80S

80S - 815

LITH
(%)

15

10

70-75

15-20

OS-IO

90-95

SAMPLE RECORD

DESCRIPTION

SILTSTONE - light to dark grey, quartzose, ocaWonal
grading to lower very fme sandstone, argillaceous,
carbonaceous matrix in part, rare pyrite, silica and minor
calcite or dolomite cement, moderately to occasional well
indurated.

SHALE - very dark grey to blac:k, subfissile, very
carbonaceous, locally silty to very fine or fine sandy, rare
pyrite nodules or inclusions, moderately indurated,

SHALE - medium grey, subfissile, platy to tabular, slightly
carbonaceous to carbonaceous, rnicrornicaccous in part,
occasional silty, trace pyrite, trace fossil fragments,
moderately indurated.

SANDSTONFJSILTSTONE -light to medimn brownish
grey, occasional grey, lower very fine to lower fine grained,
commonly silt size grading to siltstone, minor upper fine
grained, subangular to subrounded, well to moderately sorted.
silica and t:rae::e dolomite cement, common overgrowths,
subvitreous and vitreous quartz, rare dark carbonaceous
laminations, locally common carbonaceous specks, trace
white to light grey clay specks, trace pyrite, very poor to rare
poor intcrgranular porosity, no visual shows.

SILTSTONE -light to dark grey. quartzose, occasional
grading to lower very fine sandstone, argillaceous,
carbonaceous matrix in part. I'Ilre pyrite, silica and minor
calcite or dolomite cement, moderately to occasional well
indurated.

SANDSTONE - offwhite to light grey, occasional buff,
upper very fine to upper fine grained, occasional lower
medium grained, minor lower very fine, subrounded to
subangular, moderatelY sorted, predominantly disaggregated,
friable. minor silica cement, overgrowths common, vitreous
and subvitreous quartz. minor light to dark chert, occasional
dark grey to black carbonaceous laminae or inclusions, rare
pyrite as Cl)'stals, poor to inferred fair intergranular porosity.
trace dark brown pyrobitumen specks or dead oil staining.
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SAMPLE RECORD

DESCRIPTION

SHALE· dark grey to black, subfissile to blocky,
carbonaceous, occasional silty. rare pyrite. moderately
indurated.

SANDSTONE. light grey. fine grained, minor upper very
fme and rare lower medium grained, subrounded to
subangular. moderately to occasional well sorted, minor
disaggregated, silica cement, dolomitic cement increasingly.
trace pyrite cement, vitreous and subvitreous quartz, rare light
to dark grey chert, occasional black carbonaceous inclusions,
pyrite grains, poor intergranular porosity.

56

SANDSTONE - light grey, fine grained, minor upper very
fine and rare lower medium grained, subrounded to
subaugular. moderately to occasional well sorted, minor
disaggregated, silica cemeut, dolomitic cement increasingly,
trace pyrite cement, vitreous and subvitreous quartz. rare light
to dark grey chert, occasional dark grey to black
carbonaceous inclusions or laminae, trace pyrite grains. poor
intergranular porosity, trace carbonaceous or pyrobitumen
specks.

SILTSTONE. light grey, slightly spotty, quartzose, abundant
white clay matrix. dolomite cement, hard, well cemented,
minor light brown dead oil staining.

IS

100

55

35

OS-1O SHALE - medium grey, subfissile, platy to tabular, slightly
carbonaceous to carbonaceous, micrornicaceous in part,
occasionsl silty, trace pyrite, traee fossil fragments.
moderat"ly indurated.

SANDSTONE - white to occasional light grey, disaggrcgated
throughout, upper very fine to upper fine grained, occasional
lower medium grained, minor lower very fine, subrounded to
SUbangu1Y4, moderately sorted, silica cement as overgrowths
couunon. vitreous BDd subvitreous quartz, rare light to dark
grey chert, trace dark grey to black carbonaceous inclusions.
trace pyrite, inferred fair intergranular porosity. trace
pyrobitmntll or dead oil specks.
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(metres)

835 - 840

840- 84S

LITH
(%)

35

30

SS

30

15

60

SAMPLE RECORD

DESCRIPTION

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

SHALE - dark grey to black, subfissile to blocky,
carbonaceous, occnsional silty, rare pyrite, moderately
indurated.

SANDSTONE - ligbt grey, occasional medium grey, grains
occasional with orange Fe stain, upper very fine to upper fine
grained, rare lower medium grained, subrounded to
subangular, moderately sorted, commonly disasgregated,
silica cement, abundant overgrowths, trace pyrite cement,
vitreous quartz, subvitreous quartz, minor local dark grey
ergillaceous or carbonaceous matrix, appear ofoccasional
pyrite nodules, occasional sand inclusions in pyrite, rare
argillaceous, poor to occasional fair intergranular porosity,
occasional pyrobitumen or carbonaceous specks.

SHALE - very dark grey to black, subfissile, waxy, very
carbonaceous, occasional laminations in sandstone,
moderately indurated.

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

SANDSTONE - light grey, upper very fine to upper fine
grained, minor lower very fine grained, subrounded to
subangular, moderately to well sorted, predominantly
disaggregated, silica cement, overgrowths common,
subvitreous and vitreous quartz, rare carbonaceous laminae or
matrix. rare light i'Jld dark chert, rare pyrite grains or cement,
trace chert grains, ~lightly trace white clay inclusions, poor to
inferred fair intergranular porosity, minor pyrobitumen or
dead oil specks, no visual shows.
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INTERVAL
(metres)

845 - 855

. '

LITH
(%)

25

15

70-75

15-20

10

SAMPLE RECORD

DESCRIPTION

SHALE - VCIY dark grey to black, subfissile, waxy, VCIY
carbonaceous, occasional laminations in sandstone,
moderately indurated.

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

SANDSTONE - light to medium brown, medium greyish
brown, upper very fine to upper fine grained, subrounded to
subangular, moderately to well sorted, disaggreAated in part,
occasional friable, silica cement, vitreous quartz, subvitreous
quartz, trace chert, trace white clay inclusions, fair to poor
intergranular porosity, occasional dark brown to black
pyrobitumen or dead oil specks, light brown oil staining
common, dull yellowish brown fluorescence, moderately fast
blooming yellowish white cut

SHALE - dark grey, occasional black, 5ubfissile, tabular,
occasional fissile, carbonaceous to very carbonaceous, locally
silty, rare pyrite nodules or inclusions, moderately indurated.

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.
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INTERVAL
(metres)

855 -860

860- 865

LITH
(%)

55

35

10

45

30

25

SAMPLE RECORD

DESCRIPTION

SHALE - dark grey, occasional black, subfissile, tabular,
occasional fissile, carbonaceous to vet)' carbonaceous, locally
silty, rare pyrite nodules or inclusions, moderately indurated.

SANDSTONE - offwhite to light grey, trace light brown,
upper very fine to lower fine grained, minor lower vet)' fine
or upper fine grained, subrounded to subangular, moderately
to well sorted, commonly disaggregated, occasional well
consolidated, silica cement, trace pyrite cement, vitreous and
subvitreous quartz, rare dmk carbonaceous or argillaceous
grain, rare white or grey chert, trace pyrite inclusions and
matrix, trace white clay matrix, poor to fair intergranular
porosity, sparse black organic material or pyrobitumen stain.

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, .hard, well cemented,
minor light brown dead oil staining.

SHALE - ,.et)' dark grey to black, dark brownish grey,
subfissile to fissile, vet)' carbonaceous to coaly in part,
occasional silty, common as micro laminae to thin beds in
sandstone.

SILTSTONE -light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

SANDSTONE - light grey to light brownish grey, upper vet)'
fine to upper fine grained, occasional lower medium grained,
subrounded to subangular, moderately sorted, commonly
disaggregated, silica and minor calcite cement, overgrowths
common, trace pyrite cement, vitreous and subvitrCl.1US
quartz, occasional carbonaceous inclusions or micro lams,
trace pyrite inclusions, poor to occasional inferred fair
intergranular porosity, minor local medium to dark brown
dead oil staining, occasional black pyrobitumen.
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INTERVAL
(metres)

865 - 870

870 - 875

LITH
(%)

100

55

30

15

SAMPLE RECORD

DESCRIPTION

SANDSTONE - offwhite to light grey, occasional light
brownish grey, upper very fine to upper fine grained, minor
lower very fine grained, subrounded to subangular,
moderat.ely to well sorted, disaggregated in part, moderately
consolidated, silica cement, overgrowths common, trace
calcite cement, vitreous quartz, subvitreous quartz, rare
carbonaceous to coaly inclusions and lams, trace pyrite and
white to cream clay inclusions, poor intergranular porosity,
minor pyrobitwnen and dead oil staining.

SHALE - dark grey to black, subfissile to fissile,
carbonaceous to very carbonaceous, slightly coaly in part,
occasional silty, moderately indurated.

SILTSTONE -light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

SANDSTONE - offwhite to light grey, occasionalligbt
brownish grey or medium grey, upper very fine to upper fine
grained, minor lower very fine grained, trace lower medium
grained, subrounded to subangular, moderately to well
sorted, disaggregated in part, moderately consolidated, silica
cement, overgrowths common, trace calcite cement, vitreous
and subvitreous quartz, rare carbonaceous to coaly inclusions
and lams, matrix in part, trace pyrite, trace clay inclusions,
poor intergranuJar porosity, rare patchy black pyrobitumen
and dead oil staining.
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30 SrLTSTONE • light grey, slightly spotty. quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.

25 SANDSTONE· offwhite to light grey, occasional light
brownish grey or medium grey. upper very fine to upper fine
grained, minor lower very fine grained, trace lower medium
grained, subrounded to subanguiar, moderately to well
sorted, disaggrcgated in part, moderately coraSOlida:ed, silica
cement, overgrowths common, trace calcite cement, vitreous
and subvitreous quartz, rare carbonnccous to coaly inclusions
and lams, matrix in part, trace pyrite. trace clay inclusions,
poor intergranular porosity, rare pmchy black pyrobitumen
and dead oil staining.
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(metres)

870 - 875

875 - 880

LITH
(%)

45

100

SAMPLE RECORD

DESCRIPTION

SHALE - very dark grey to black, subfissile to fissile,
carbonaceous in part, occasional fine disseminated pyrite.
rare pyrite nodules, moderately to well indurated.

SANDSTONE - light grey to light to medium brownish grey.
upper very fine to upper fine grained, occasional lower
medium grained, subrounded to subangular. moderately
sorted, commonly disaggregated, silica and minor calcite to
dolomite cement, vitreous and subvitreous quartz, minor
black carbonaceous inclusions or matrix in part, occasional
argillaceous matrix, occasional pyrite nodules or as patchy
cement, trace light grey or brown chert grains, trace white
clay inclusions, poor intergraoular porosity, minor bitumen
specks or patchy dead oil. spotty dark brown dead oil staining
and black pyrobitumen.
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INTERVAL
(metres)

880-885

885 -890

890 -895

LITH
(%)

100

100

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE· offwhite to light grey, clear in part, rare
medimn grey or brownish grey, upper very fine to upper fine
grained, occasional lower mediwn grained, subrounded to
occasional subaogular, moderately sorted, commonly
disaggregated, moderately to poorly consolidated, friable in
Part. silica cement weW common overgrowths, trace pyrite
cement, vitreous quartz, rare pyrite Cl}'stals, rare locally
argillaceous, trace detritus clay, fair to poor intergranular
porosity, rare light brown oil stain, dull yellowish brown
fluorescence, slow moderately bright yellowish whiee cut,
spotty dark brown dead oil staining and black pyrobitmoen.

SANDSTONE· light grey, occasional clear, slightly
brownish grey in Part. upper very fine to upper fine grained,
occasional lower very fine or lower medium grained,
subrounded to occasional subaogular, moderately sorted,
predominantly disaggregated, trace well consolidated, silica
cement, trace local calcite or dolomite cement, common
overgrowths, vitreous quartz, subvitreous quartz, rare
carbonaceous grains, trace clay or pyrite, trace chert, poor to
inferred fair intergranular porosity, rare black pyrobitumen or
dead oil specks, trace daIk grey to black shale laminae, lenses
or matrix.

SANDSTONE· light grey, occasional clear, increasingly
light brownish grey, upper very fine to upper fine grained,
occasional lower medium grained, subrouoded to subangular..
moderately to well sorted, commonly disaggregated,
moderately to well consolidated, mabie in plD't, silica cement,
rare local dolomite cement, trace pyrite cement, common
silica overgrowths. vitteous quartz. subvitreous quartz, rare
carbonaceous grains, trace clay or pyrite grains, trace chert,
poor to ioferied fair intergranular porosity, rare black
pyrobitumen specks,local appear' ofsparse medium brown
dead oil staining, trace dark grey to black shale laminae,
lenses or matrix.
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35-40 SHALE - very dark grey to black, subfissile, carbonaceous,
scattered disseminated pyrite, rare pyrite nodules, trace silt
inclusions, trace pyritic sandstone laminae or inclusions,
moderately indurated.

IS SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.
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(metres)

895 - 910

910 - 91S

LITH
(%)

45-50

6S

2S

10

SAMPLE RECORD

DESCRIPTION

SANDSTONE -light grey, occasional medium grey, light
brownish grey in part, lower very fine to lower fine grained,
minor upper fine grained, subrounded to subangular,
moderately to well sorted, commonly disaggregated, silica .
cement weW overgrowths, vitreous and subvitreous quartz,
occasional argillaceous, local carbonaceous matrix, poor
intergnmular porosity, scattered black pyrobitumen specks.

SHALE - very dark grey to black, subfissile, carbonaceous,
scattered disseminated pyrite, rare pyrite nodules, trace silt
inclusions, trace pyritic sandstone laminae or inclusions,
moderately indurated.

SANDSTONE - light grey, occasional medium grey, light
brownish grey in part, lower very fine to lower fine grained,
minor upper fine grained, subrounded to subangular,
moderately to well sorted, commonly disaggregated, silica
cement weW overgrowths, vitreous and subvitreous quartz,
occasional argillaceous, local carbonaceous matrix, poor
intergranular porosity, scattered black pyrobitumen specks.

SILTSTONE - light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining,
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15 DOLOMITIC MARLSTONE • dark brown 01' brownish grey,
dolomitic, very argillaceous, bitumen in part, slightly silty,
hard, well indurated.
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INTERVAL
(metres)

915· 920

920· 925

925 - 935

LITH
(%)

85

70

15

15

75-80

20-25

SAMPLE RECORD

DESCRIPTION

SHALE - very dark grey to black, subfissile, carbonaceous,
scattemd disseminated pyrite, rare pyrite nodules, trace silt
inclu::.~ons, trace pyritic sandstone laminae or inclusions,
moderately indurated.

SHALE· very dark grey to black, S"dbfissile, carbonaceous,
scattered disseminated pyrite, rare pyrite nodules, trace silt
inclusions, trace pyritic sandstone laminae or inclusions,
moderately indurated.

DOLOMITIC MARLSTONE - dark brown or brownish grey,
dolomitic, very argillaceous, bitumen in part, slightly silty,
hard, well indurated.

SANDSTONE· dark grey, common argillaceous or
carbonaceous matrix, silt size to lower fine grained,
subrounded to subangular, moderately to poorly sorted, poor
intergranular porosity, no visual shows, minor medium to
dark brown dolomitic mudstone, siliceous, floating sand
grains.

SANDSTONE - light grey to medium grey, minor light
brownish grey, rare dark grey, upper very fine to upper fine
grained, trace lower medium grained, subrounded to
subangular, moderately sorted, moderately to occasional well
consolidated, disaggregated in part, silica and calcite cement,
trace pyrite cement, vitreous quartz, subvitreous quartz,
decrease' carbonaceous matrix, rare pyrite crystals, rare clay
grains, poor intergranular porosity, no visual shows.

SHALE - vet}' dark grey to black, subfissile to occasional
fissile, increasingly silty down section, occasional
disseminated pyrite and nodules, moderately indurated.
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(metra)

935 -940

940·945
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75
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SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey to medium grey, minor light
brownish grey, rare dark grey, upper very fine to upper fine
grained, trace lower medium grained, subrounded to
subanguIar, moderately sorted, moderately to occasional well
consolidated, disaggregated in part, silica and calcite cement,
trace pyrite cement, vitreous quartz, subvitreous quartz,
decrease in carbonaceous matrix, rare pyrite crystals, rare
clay grains, poor intergranular porosity, no visual shows.

SHALE - very dark grey to black, subfissile to occasional
fissile, increasingly silty down section, occasional
disseminated pyrite and nodules, moderately indurated.

SANDSTONE. light grey, occasional clear, rare medium to
dark grey, upper very fine to upper fine grained, occasional
lower very fine grained, minor grading to siltstone,
subrounded to subangular, moderately to well sorted,
occasional disaggregated, moderately consolidated,
occasional silica and well consolidated, silica and occasional
calcite cement, trace pyrite cement, vitreous and subvitreous
quartz, trace glauconite and pyrite, trace clay inclusions,
patchy argillaceous or carbonaceous matrix decrease' to
occasional, poor to minor fair intergranular porosity, dull
brownish mineml fluorescence, trace slow yellowish white
halo cut, minor dark pyrobitumen specks.

SHALE .• dark grey to black, dark brownish grey. subfissile,
carbonaceous to very carbonaceous, occasional disseminated
pyrite or as nodules, moderately indurated, occasional as lams
or lenses in sandstone.

SILTSTONE. light grey, slightly spotty, quartzose, abundant
white clay matrix, dolomite cement,. hard, well cemented,
minor light brown dead oil staining.
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10 SILTSTONE -light grey, sligbdy spotty, quartzose, abundant
white clay maIrix, dolomite cement, hard, well cemented,
minor light brown dead oil staining.
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(metra)

940-945

945 - 950

LITH
(%)

90

100

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey. occasional clear. rare medium to
dark grey. upper very fine to upper fine grained, occasional
lower vel}' fine grained, minor grading to siltstonc.
subroundcd to subangular. moderately to well soned,
occasional disaggreg&k'd, moderately consolidated,
occasional silica and well consolidated, silica and occasional
calcite cement, trace pyrite cement, vitreous and subvitreous
quartz, trace glauconite and pyrite, trace clay inclusions,
patchy argillaceous or carbonaceous matrix decrease' to
occasional, poor to minor fair intergnmular porosity. dull
brownish mineral fluorcsceoce, trace slow ycllowish white
halo cut, minor dark pyrobitmnen specks.

SHALE - dark grey to black, dark brownish grey, subfissile,
carbonaceous to VCl}' carbonaceous, occasional disseminated
pyrite or as nodules, moderately indurated, occasional as lams
or lenses in sandstone.

SANDSTONE - light grey, minor light brownish grey,
occasional mcdiwn to dark grey. upper very fme to upper
fme grained, trace lower medium grained, subrounded to
subangular, moderately soned, moderately to wcll
consolidated, disaggregated in part, silica and calcite cement,
traCC pyrite cement, vitreous quartz, subvitreous quartz,
occasional carbonaceous matrix. rare pyrite crystals. trace
glauconite and clay inclusions. poor intergranular porosity, no
visual shows_

SILTSTONE -light grey. slightly spotty. quartzose, abtmdant
white clay matrix. dolomite cement, hard, well cemented.
minor light brown dead oil Sblining.
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DESCRIPTION

SHALE· dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules. locally silty or very
fine sandy, modcmely indurated, occasional as lams or
lenses and matrix in sandstone

SHALE· dark grey to black, dark brownish grey, subfissile
to fissile, csrbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodul~ locally silty or very
fme sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

SANDSTONE· light grey to medium grey, minor light
brownish gn:y, rare dark grey, upper very fine to upper fine
grained, trace lower medium grained, subrounded to
subangular, moderately sorted, moderately to occasional well
consolidated, disaggregated in part, silica and calcite cement,
trace pyrite cement, vitreous quartz, subvitreous quartz,
decrease' carbonaceous matrix, rare pyrite crystals, rare clay
grains, poor intergranular porosity, no visual shows.

SANDSTONE· light grey, occasional medium grey, lower
very fine to lower fine grained, occasional grading to
siltstone, subrounded to subangular, moderately to well
sorted, commonly disaggregated, moderately consolidated,
silica and occasional calcite or dolomite cement, occasional
silica and well consolidated, vitreous quartz, occasional
subvitreous quartz, rare pyrite crystals, trace light clay
inclusions, occasional argillaceous or carbonaceous, minor
carbonaceous matrix in part, poor to minor locally fair
intergranular porosity, occasional black pyrobitumen or dark
brown dead oil staining.

SAMPLE RECORD

100

45 SHALE· dark grey to black. dark brownish grey, subfissilc
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone
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DESCRIPTION

SANDSTONE - offwhite to light grey, occasional light
brownish grey, lower very fine to lower fine grained, grading
to siltstone, subrounded to subangular, moderately to well
soned, conunonly disaggregated, moderately consolidated,
silica and occasional calcite or dolomite cement, occasional
silica and well coD50lidated, vitreous quartz, occasional
subvitreous quartz, rare pyrite crystals, trace light clay
inclusions, occasional argillaceous or carbonaceous, minor
carbonace.:>us matrix in part, poor to minor locally fair
intergranular porosity, occasional black pyrobitmnen or dark
brown dead oil staining.

SHALE - dark grey to black, dark brownish grey, subfi~sile

to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or vet)'
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

SILTSTONE - dark grey to light grey, slightly spotty,
quartzose, nbundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

SANDSTONE • dark grey, occasional medium grey, lower
very fine to lower fine grained, grading to siltstone,
subrounded to subangular, moderately to well sorted,
commonly disaggregated, moderately consolidated, silica and
occasional calcite or dolomite cement, occasional silica and
well consolidated, vitreous quartz, occasional subvitreous
quartz, rare pyrite crystals, trace light clay'inclusions,
occasional argillaceous or carbonaceous, minor carbonaceous
matrix in part, poor to minor locally fair intergranular
porosity, occasional black pyrobitumen or dark brown dead
oil staining.

15-20

40-45

45-50

40
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(%)

SAMPLE RECORD
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69

05 SILTSTONE - dark grey to light grey, slightly spotty,
quartzose, abundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

10-15 SILTSTONE - dark grey to light grey, slightly spotty,
quartzose, abundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

SANDSTONE • light grey, occasional medium to dark grey,
lower very fine to lower fine grained, grading to siltc;tone,
subrounded to subangular, moderately to well sorted,
commonly disaggregated, moderately consolidated, silica and
occasional calcite or dolomite cement, occasional silica and
well consolidated, vitreous quartz, occasional subvitreous
quartz, rare pyrite CJYstals, trace light clay inclusions,
occasional argillaceous or carbonaceous, minor carbonaceous
matrix in part, poor to minor locally fair intergranular
porosity, occasional black pyrobitumen or dark brown dead
oil staining.

DESCRIPTION

SAMPLE RECORD

05 SHALE - dark grey to black., dark brownish grey, subfissile
to fissile, carbonace01~ to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

40 SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules. locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone
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INTERVAL
(metres)

1005 - 1025

1025 - 1030

LITH
(%)

60-65

25

10-15

85

10

SAMPLE RECORD

DESCRIPTION

SANDSTONE - light grey, minor light brownish grey,
occasional medium to dark grey, lower very fine to lower
fine grained, grading to siltstone, subrounded to subangular,
moderately to well sorted, commonly disaggregated,
moderately consolidated, silica and occasional calcite or
dolomite cement, occasional silica and well consolidated,
vitreous quartz, occasional subvitreous quartz, rare pyrite
etystals, trace light clay inclusions, occasional afgil.laceous or
carbonaceous, minor carbonaceous matrix in part, poor to
minor locally fair intergranular porosity, occasional black
pyrobitumen or dark brown dead oil staining.

SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fine sandy, moderately indurated, occasional as iams or
lenses and matrix in sandstone

SILTSTONE - dark grey to light grey, slightly spotty,
quartzose, abundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

SANDSTONE - light grey, minor medium grey, minor light
brownish grey, lower very fine to lower fine grained, grading
t,., 3i1tstone, subrounded to subangular, moderately to well
sorted, commonly disaggrermed, moderately consolidated,
silica and occasional calcite C~ dolomite cement, occasional
silica and well consolidated; vitreous quartz, occasional
subvitreous quartz, rare pyrite crystals, tmce light clay
inclusions, occasional argillaceous or carbonaceous, minor
carbonaceous matrix in part, poor to minor locally fair
intergranular porosity, occasional black pyrobitumen or dark
brown dead oil staining.

SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fme sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

70



DAX Consulting Ltd.
CDN FORESTet al NORTH LIARD N 61 60-40-123-30

05 SILTSTONE - dark grey to light grey. slightly spotty.
quartzose. abundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

05 SILTSTONE - dark grey to light grey. slightly spotty.
quartzose. abundant white clay matrix, dolomite cement,
hard, well cemented, minor light brown dead oil staining.

30 SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite. rare pyrite nodules. locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

DESCRIPTION

SANDSTONE - offwhite to light grey. lower fine to lower
medium grained, subrounded to subangular. moderately to
well sorted, commonly disaggregated, moderately
consolidated, silica and occasional calcite or dolomite
cement, occasional silica and well consolidated, vitreous
quartz, occasional subvitreous quartz, rare pyrite crystals,
trace light clay inclusions, occasional argillaceous or
carbonaceous, minor carbonaceous matrix in part, poor to
minor locally fair intergranular porosity. occasional black
pyrobitumen or dark brown dead oil staining.

SANDSTONE - offwhite to light grey, occasional amounts
ofclear, lower fine to lower medium grained, subrounded to
subangular, moderately to well sorted, commonly
disaggregated, moderately consolidated, silica and occasional
calcite or dolomite cement, occasional silica and well
consolidated, vitreous quartz, occasional subvitreous quartz,
rare pyrite crystals, trace light clay inclusions. occasional
argillaceous or carbonaceous, minor carbonaceous matrix in
part, poor to minor locally fair intergranular porosity.
occasionol black pyrobitumen or dark brown dead oil
staining.
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SAMPLE RECORD
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DESCRIPTION

SANDSTONE - light grey, occasional medium grey, lower
very fine to lower fme grained, subrounded to subangular,
moderately to well sorted, commonly disaggregated,
moderately consolidated, silica and occasional calcite or
dolomite cement, occasional silica and well consolidated,
vitreous quartz, occasional subvitreous quartz, rare pyrite
etystals, trace light clay inclusions, occasional argillaceous or
carbonaceous, minor carbonaceous matrix in part, poor to
minor loc.-uly fair intergranular porosity, occasional black
pyrobitumen or dark brown dead oil staining.
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SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone

SAMPLE RECORD

95

LITH
(%)

05 SHALE - dark grey to black, dark brownish grey, subfissile
to fissile, carbonaceous to very carbonaceous, occasional
disseminated pyrite, rare pyrite nodules, locally silty or very
fine sandy, moderately indurated, occasional as lams or
lenses and matrix in sandstone
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LOWER MISSISSIPPIAN
FLElJ: FORMATION
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INTERVAL
(metres)

1050 -1055

1055 -1065

LITH
(%)

65

35

65-70

30

traee-05

SAMPLE RECORD

DESCRIPTION

SHALE - dark grey, subfissile, occasional amounts ofblocky,
carbonaceous in part, locally silty, common micaceous
laminae, rare disseminated pyrite, trace pyrite nodules,
moderately indurated.

SANDSTONE -light grey, occasional medium grey, lower
very fine to lower fine grained, subrounded to subanguiaf,
model'ately to well sorted, commonly disaggregated,
moderately consolidated, silica and occasional calcite or
dolomite cement, occasional silica and well consolidated,
vitreous quartz, occasional subvitreous quartz, rare pyrite
crystals, trace light clay inclusions, occasional argillaceous or
carbonaceous, minor carbonaceous matrix in part, poor to
minor locally fair intergranular porosity, occasional black
pyrobitumen or dark brown dead oil staining.

SHALE - dark grey, subfissile to occasional blocky,
carbonaceous, locally silty, common as mica laminae, rare
disseminated pyrite, trace pyrite nodules, moderately
indurated.

LIMESTONE - medium to dark brownish grey, mottled,
fragment' to bioclastic packstone, microcrystalline to fine
crystalline matrix, dolomitic in part, fine to very coarse size
fossil remains, occasional dead oil staining. rare siliceous
spicules, other indistinct fossil fragments, dolomite,
recrystallized in part, argillaceous to very argillaceous,
occasional dark argillaceous grain, rare ix pyrite, locally
siliceous, poor interCJYstalline porosity, common
carbonaceous / bitumen stain.

DOLOMITE to light to medium brownish grey or brown,
lower very fine to lower fine CJYstalline, moderately common
silt to very fine sand grains, occasional remnant fossil
fragments, calcareous in part, poor to occasional fair
intercrystalline porosity, no visual shows.
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SAMPLE RECORD
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INTERVAL
(metres)

1065 -1075

1075 -1085

LITH
(%)

55

45

65-70

30-35

DJESCRIPTION

SHALE - dark grey, subfissile, tabular in part, carbonaceous
in part, Vel)' slightly calcareous, occasional scattered
disseminated pyrite, trace indistinct fossil remains, well
indurated.

LIMESTONE - medium to dark brownish grey, occasional
light to medium grey or brown, commonly mottled, bioclastic
packstone to wackestone, occasional fragment', fine to very
coarse size bioclasts, occasional silty to vet)' fine aystalline
matrix, cryptocrystalline calcite cement, dolomitic,
occasional crinoid, trace ostracod and spicules, occasional
locally common glauconite, minor argillaceous grsins, locally
argillaceous, rare pyrite, no effective porosity to occasional
amounts ofpoor intercIystalline porosity, no visual shows.

LIMESTONE - light to dark grey and brownish grey, mottled
in part, bioclastic to occasional fragment' packstone, fine to
very coarse bioclasts, occasional crinoid, brachiopod,
spicules, bIyzoan fragments, veJy fine to fine aystalline
calcite cement, dolomitic in part, occasionalrecry~
minor locally siliceous to cherty, rare to trace locally
common glauconite, trace pyrite, trace dark grey argillaceous
grain, patchy argillaceous matrix, no effective porosity to
occasional amounts of poor interaystalline porosity, no
visual shows.

SHALE - medium to dark grey, subfissile, carbonaceous in
part, slightly calcareous, occasional locally marly, rare
disseminated pyrite, fossil fragments increasingly to rare,
trace crinoid, moderately to occasional well indurated.
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INTERVAL
(metres)

1085 -1090

1090 - 1100

1100 - 110S

LITH
(%)

65

35

100

100

SAl\fPLE RECORD

DESCRIPTION

SHALE· medium to dark grey, becoming increasingly
marly.

LIMESTONE· lagbt to dark grey and brownish grey, mottled
in part, bioclastic to occasional fragment' packstone, fine to
very coarse bioclasts, occasional crinoid, brachiopod,
spicules, bryzoan fragments, very fine to fine crystalline
calcite cement, dolomitic in part, occasional recrystallized,
minor locally siliceous to cherty, rare to trace locally
common glauconite, trace pyrite, trace dark grey argillaceous
grain, patchy argillaceous matrix, no effective porosity to
occasional amounts of poor interctystalline porosity, no
visual shows.

LIMESTONE· light to medium brownish grey and minor
dark brownish grey, mottled ilk part, bioclastic to minor
fragment' packstone, occasional grading to grainstone, fine to
very coarse bioclasts, occasional fossil fragments,
cryptocrystalline to minor fine crystalline calcite cement,
dolomitic in part, occasional recrystallized, occasional
slightly siliceous or cherty, rare glauconite, trace pyrite,
patchy argillaceous matrix, trace clear calcite fracture or void
fill, poor intercrystalline porosity, trace inferred fr.lCture
porosity, occasional bitumen organic material.

LIMESTONE· light to medium brownish grey, mottled,
bioclastic packstone, medium to granular size bioclasts,
crinoid, ostracod, bryzoan, brachiopod, clear to light brown
CIYPtocrystalline spar cement, rectystallized in part, minor
dolomite cement or as replaced, minor pyrite crystals, rare
mudstone to shale interclasts, trace chert, trace glauconite,
minor locally argillaceous matrix, rare silty, very poor
intercrystalline porosity, no visual shows.

75



DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123·30

11

I:
Ii
11

····1"

11
;11

'it

I~

.iJ
r l

I
11
I:
i;
I~

Ii
Ii

I
I:

INTERVAL
(metres)

1105 -1120

1120 - 1130

1130 -1140

LITH
(%)

100

100

100

SAMPLE RECORD

DESCRIPTION

LIMESTONE - light brownish to occasional medium
brownish grey, mottled in part, bioclastic packstone to minor
grainstone, medium to granular size bioclasts,
cryptocrystalline to minor fine crystalline calcite cement,
minor crinoid, os'aacod, spicules, bryzoan, brachiopod,
pellets, other indistinct fragments, patchy recrystallized',
minor silica and dolomite cement or as replaced, trace pyrite
crystals, trace chert, trace glauconite, tmce shale interclasts,
occasional locally argillaceous matrix, rare silty, ycry poor
intercrystalline porosity, no visual shows.

LIMESTONE - light to medium br.ownish grey, occasional
buff, rare dark brownish grey, mottled, bioclastic packstone
to occasional graiIb'1one, very fine to coarse size bioclasts,
occasional fossil fragments, crinoid, bIyzoan, brachiopod et
aI, cryptocrystalline to occasional fine crystalline cement or
matrix, dolomitic in part, rare silica or chert replaced or as
cement, rare glauconite, trace pyrite, verY poor to minor poor
intercrystalline porosity, occasional pyrobitumen or organic
material.

LIMESTONE· medium to occasional light brownish grey,
minor dark brownish grey, bioclastic packstone to grainstone,
fine to coarse size bioclasts, predominantly indistinct,
occasional recrystallized remnant fossil, occasional crinoid,
spicules, bryzoan, ostracod, dolomitic, cryptocrystalline
calcite or occasional dolomite cement, minor fme crystalline
dolomite matrix, trace glauconite, commonly argillaceous,
occasional locally siliceous, very poor to poor intercrystalline
porosity, trace :fracture porosity, appear ofminor mottled
light to dark grey or brownish grey chert shards.
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77

DESCRIPTION

LIMESTONE - light to medium brownish grey, buff:
occasional dark brownish grey, mottled, bioclastic packstone
to or.casional wackestone, minor grainstone,. fine to
occasional coarse size bioclasts, cryptocrystalline to minor
fine crystalline calcite or occasional dolomite cement, minor
medium brown very fine crystalline dolomitic limestone,
recrystallized in part, bioclasts and fragments indistinct,
darker argillaceous, rare clear and trace milky ca fracture filL
trace subhedral calcite aystals, trace dark argillaceous
inclusions, trace glauconite and pyrite, poor intercrystalline
porosity, minor poor fracture porosity, no visual shows.

LIMESTONE - medium to occasional light brownish grey,
minor dark brownish grey, bioclastic packstone to grainstone,
fine to coarse size bioclasts, predominantly indistinct,
occasional recryRtallized remnant fossil, occasional crinoid,
spicules, bl}'Zoan~ ostracod, dolomitic, cryptocrystalline
calcite or occasional dolomite cement, minor fine ctystalline
dolomite matrix, trace glauconite, commonly argillaceous,
occasional locally siliceous, very poor to poor intercrystalline
porosity, trace fractme porosity, appear ofminor mottled
light to dark grey or brownish grey chert shards.

CHERT to dark brownish grey, faint remnant fossil outlines,
trace spicules, minor remnant ca, argillaceous in part, rare
argillaceous inclusions, limestone replaced, very dense and
hard, rare silica fractme fill.

CHERT - light to dark brownish grey, occasional remnant
fossil outlines, trace crinoid and spicules, minor remnant ca
inclusions, argillaceous in part, occasional grading to cherty
limestone, limestone replaced, very dense and hard, rare clear
or milky silica or ca micro fracture fill.

SAMPLE RECORD
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INTERVAL
(metres)

1160 - 1170

1170 - 1180

LITH
(%)

85-90

10-15

80-85

10

05-10

SAMPLE RECORD

DESCRIPTION

LIMESTONE· light to medium brownish grey, buff,
occasional dark brownish grey, mottled. bioclastic packstone
to wackestone, minor very fine to fine crystalline dolomitic
limestone, minor grainstone, fine to occasional coarse size
bioclasts, CI)'ptocrysta1line to minor fine (,.-rystalline calcite or
occasional dolomite cement, recrystallized in part, bioclasts
predom.h;antly indistinct, trace brachiopod, crinoid, spicules,
common &.rker argillaceous or organic material, rare clear
and trace milky ca micro fracture and fracture fill, trace dark
argillaceous inclusions, trace glauconite and pyrite, poor
intere:-ystalline porosity, minor poor fracture porosity, no
visual shows.

CHERT· light to dark brownish grey, occasional remnant
fossil outlines, trace crinoid and spicules, minor remnant ca
inclusions, argillaceous in part, occasional grading to cherty
limestone, limestone replaced, very dense and hard, rare clear
or milky silica or ca micro fracture fill.

LIMESTONE· medium to dark brownish grey, minor buff
to tan, occasional medium to dark brown, bioclastic
packstone to occasional grainstone, minor bioclastic to
fragmental wackestone, fine to coarse bioclasts, recrystallized
in part, rare crinoid and spicules, CI)'ptoaystalline to
occasional very fine or fine crystalline calcite cement, darker
argillaceous to very argillaceous, organic material in part,
locally siliceous, occasional dolomitic limestone, rare milky
ca micro to small fracture fill, no effective porosity to minor
poor intercrystalline porosity, no visual shows.

CHERT· light to dark brownish grey, occasional remnant
fossil outlines, trace crinoid and spicules, minor remnant ca
inclusions, argillaceous in part, occasional grading to cherty
limestone, limestone replaced, very deLse and hard, rare clear
or milky silica or ca micro fracture fill.

SHALE - medium to dark grey, blocky to subfissile,
calcareous, carbonaceous in part, occasional very fine
disseminated pyrite, occasional indistinct ca fossil fragment,
moderately indurated.
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20-25 SHALE - medium to dark grey, blocky to subfissile.
(",a)careous. cmbonaceous in part, occasional very fine
disseminated pyrite. occasional indistinct ca fossil fragment.
moderately indurated.
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INTERVAL
(metres)

1180-1190

1190 - 1200

LITH
(%)

75-80

75-85

SAMPLE RECORD

DESCRIPTION

LIMESTONE - light to medium brownish grey. bioclastic
packstone to occasional wackestone. fine to coarse bioclasts.
rare crinoid. cryptocIymilline to minor vel)' fine CI)'Stalline
calcite or minor dolomite cement. trace pyrite cement.
slightly argillaceous to argillaceous. organic material in Part.
rare silt. rare milky ca fracture fill, no effective to rare poor
intt.~ganular porosity, no visual shows.

LIMESTONE - light to medimn brown, grading to dark
brown in large part, bioclastic wackestone. grading to
bioclastic packstone. predominantly microcrystalline.
occasional amounts ofvery fine and fine crystalline, common
amounts ofcrinoid. foram and sponge spicules. and rare
amoWlts ofbtyZ08D, locally very argillaceous to grading to
calcareous marl in Part. cherty in Part. anhydritic in small
part, rare amoWlts ofvery fine size irregular shaped anhydrite
clasts I blebs, rare amounts ofvery small scale
microfraeturing sealed I medium to coarse crystalline calcite
spar. becoming incmgly organic down section, no effective
porosity. slow dull yellow halo cut fluorescence.

15-25 SHALE - dark grey to dark greyish black, subfissile.
calcareous. moderately indurated.

1200 -1210 100 LIMESTONE - very light brown, grading to beige. common
dark brown, bioclastic mudstone, predominantly
micrOCJYsta1line. common amounts ofcryptocrystalline. rare
amoWlts ofskeletal detritus to crinoid, foram, sponge
spicules. locally very argillaceous. grading to calcareous marl
in part, locally very cherty, rare amounts ofvery small scale
microfraeturing sealed I fine to coarse crystalline calcite spar,
occasionally amoWlts ofirregular shaped very fine to medium
size anhydrite clastslblebs, locally veIY organic in large part,
no effective porosity. slow dull yellow halo Cut fluorescence.
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10-15 SHALE - dark greyish black, subfissile, very calcareous, well
indurated.
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INTERVAL
(metres)

1210 -1220

1220 -1230

1230 - 1235

LITH
(%)

85-90

100

100

SAMPLE RECORD

DESCRIPTION

LIMESTONE - light to dark brown in large part, bioclastic
mudstone, gradmg to bioclastic wackestone in part,
predominantly microetystalline, common amoimts of
cryptoCl}'stalline, minor amounts ofskeletal detritus to
crinoid, foram, sponge spicules, locally very argillaceous,
locally very cherty, rare amounts ofvery small scale
microfract1.mg sealtd / fine to coarse Cl}'stalline calcite spar,
locally very orgenic in large part, no effective porosity, slow
dull yellow halo Cut fluorescence. •

LIMESTONE - light brown, grading to dark brown in large
part, bioclastic mudstone, grading to bioclastic wackestone
in small part, grading to bioclastic packstone in part down
sect, predominantly microctystalline, common amowriS of
cryptoCl}'stalline, rare amounts ofskeletal detritus to crinoid,
foram, sponge spicules, and bIYozoans, and solitaIy coral,
locally very argillaceous, cherty in part, rare amounts ofVCJY
small scale microfracturing sealed / fine to coarse Cl}'stalline
calcite spar, occasionally amounts ofirregular shaped VCJY
fine to coarse size anhydrite clastslblebs, organic in large
part, no effective porosity, slow dull yellow halo Cut
fluorescence.

LIMESTONE - light brown, grading to beige in large part,
common dark brown, bioclastic wackestone, miCfOCJYstalline,
minor cryptOCl}'stalIine in large part, occasional amounts of
crinoid, sponge spicules, foram and bryzoan, anhydritic in
small part - as above, rare amounts ofmicrofracturing sealed
- as above, locally cherty, argillaceous, organic in large part,
no effective porosity, cut fluorescence as above..
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10 MARLSTONE - dark brown, grading to dark grey, very
calcm-..ous, well indurated.

05-10 SHALE - dark grey, grading to dark greyish black in part,
subfissile, minor blocky, calcareous, moderately indurated.

LIMESTONE - dark brown, grading to light brown and
beige in part, wackestone, frequent grading to mudstone,
microcrystalline, cryptoaystalline in large part, bioclastic,
occasional to rare amounts ofsponge spicules,
undifferentiated foram and bryzoan, anhydritic in small part ­
as above, rare amounts ofmicrofracturing sealed - as above,
locally cherty, argillaceous, organic in large part, no effective
porosity, ::1uorescence and cut fluorescence, as above.
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DESCRIPTION

LIMESTONE - light brown and beige in part, grading to
dnrk brown in part, bioclastic wackestone, microcrystalline,
cryptocrystalline in large part, minor amounts ofcrinoid,
sponge spicules, undifferentiated foram, locally foram
detritus rimmed I pyrite in small part, silty, very
argillaceous, locally grading to calcareous marl, vet}' organic
in large part, no effective porosity, slow light yellow halo Cut
fluorescence.

LIMESTONE - dark brown, grading to light brown and
beige in part, bioclastic wackestone, frequent grading to
bioclastic mudstone down sect, microoystalline,
cryptocrys1alline in large part, occasional to rare amounts of
sponge spicules, undifferentiated foram and bryzoan, rare
crinoid fragments, rare amounts ofsmall scale
microfracturing sealed I clear microcrysta.Uine calcite spar,
cherty to locally very cherty in part, very argillllCOOus,
grading to calcareous mar~ very organic in large part, no
effective porosity, slow light yellowbalo Cut fluorescence.

SAMPLE RECORD-----
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82

35 MARLSTONE - dark brown, grading to dark grey, very
calcareous, tDI'C foram skeletal detritus, well indurated.

'I

DESCRIPTION

LIMESTONE - light greyish brown, grading to medium
greyish brown, bioclastic mudstone, cryptocrystalline, minor
amounts ofmicrocrystalline, rare amolDlts ofskeletal detritus
to crinoid, Wldifferentiate>!t foram, sponge spicules, silty in
part, very argillaceous dlroughout, organic in small pan, no
effective porosity.

LIMESTONE - light greyish brown, grading to medium
greyish brown, bioclastic mudstone, cryptOClystalline, minor
amounts ofmi~line, rare amounts ofskeletal detritus
to crinoid, Wldifferentiated foram, sponge spicules, silty in
pan, very argillaceous throughout, organic in small part, no
effectiv~ porosity, slow dull yellow halo Cut fluorescence.

SHALE - dark grey, grading to medium grey, subfissile,
common blocky, calcareous, rare amounts ofskeletal detritus
to crinoid and lDldifferentiated foram, moderately indurated.

SAMPLE RECORD

LITH
(%)

90

40-50

40-45

10 SHALE - dark grey, grading to medium grey in small part,
subfissile, common blocky, calcareous, moderately indurated.

15-25 SHALE - dark grey, grading to medium grey in part,
subfissile, common blocky, calcareous, moderately indurated.

20-25 MARLSTONE - dark brown, grading to dark greyish brown,
very calcareous, rare foram skeletal detritus, well indurated.

35 LIMESTONE -light brown, bioclastic mudstone, locally
earthy, predominantly microcrystalline, ocalSionai amounts
ofcrinoid, Wldifferentiated foram, mre sponge spicules, silty,
very argillaceous throughout, becoming slightly organic in
part, no effective porosity, very slow dull yellow halo Cut
fluorescence.

1270 - 1280

INTERVAL
(metres)

1265 -1270

1280 -1290
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INTERVAL
(metres)

1290-1295

1295 - 1305

1305 - 1310

LITH
(%)

65

35

40-45

40

15-20

100

SAMPLE RECORD
~_..

DESCRIPTION

LIMESTONE - light brown, bioclastic mudstone, 1000000y
earthy, predominandy microcrystalline, occasional amounts
ofcrinoid, undifferentiated Coram, rare sponge spicules, silty,
very lq'iUaceous throughout, beooming sligbdy organic in
part, no \~ective porosity, very slow dull yellow halo Cut
fluoresce ace.

SHALE - medimn grey, grading to dark grey, subfissile,
occasional blocky, calcareous, rare amounts ofcrinoid
skeletal detritus. well indurated.

l.IMESTONE - light brown, grading to t'lIedilD11 brown in
part, bioclastic mudstone, grading to bioclastic wackestone
in small pnrt, predominantly micrOCtyStalline, occasional
amounts ofcrinoid, lmIchiopod, rare amounts of
undifferentiated foram, rare sponge spicules, silty, very
argillaceous throughout, becoming slightly organic in part, no
effective porosity, very slow dull yellow halo Cut
fluorescence.

SHALE - medimn grey, subfissile, calcareous, rare amounts
ofcrinoid skeletal detritus, moderately indurated.

MARLSTONE • dark brown, grading to dark greyish brown.
very calcareous, rare foram skeletal detritus, well indurated.

LIMESTONE - light brown. grading to mediwn brown in
large part, bioclastic wackestone, grading to bioclastic
packstone in small part, predominandy microcrystalline,
occasional amounts ofcrinoid, brachiopod, rare amounts of
sponge spicules, silty, locally argillaceous in part, becoming
slightly organic in part, no effective porosity, very slow dull
yellow halo Cut fluorescence.
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SAMPLE RECORD

INTERVAL LITH DESCRIPTION
(metra) (%)

1310 -1320 85-90 LIMESTONE -light brown, grading to medium brown in
large part, bioclastic packstone, grading to bioclastic
wackestone in small part, predominantly microaystalline,
occasional amounts ofcrinoid, brachiopod, rare amounts of
sponge spicules, silty, locally argillaceous in part, becoming

I
slightly organic in part. no effective porosity, very slow dull
yellow halo Cut fluorescence.

I
10 MARLSTONE - dark brown, very calcareous, locally very

cherty in small part, well indurated.

traee-05 SHALE - dark grey, grading down section to medium grey in

Ii part, subfissile, common blocky, calcareous, common
amounts ofvery fine size pyrite specks down. section, rare
amounts ofcrinoid skeletal detritus, very rare pyrite granules,

I well indurated.

1320 - 1335 90-95 LIMESTONE· light and medium greyish brown, bioclastic

I
mudstone, predominantly microcrystalline, abundant
cryptocrystalline, occasional amounts ofcrinoid,
undifferentiated foram and sponge spicules, rare brachiopod,

I
vet)' argillaceous, locally grading to very calcareous mar~ no
effective porosity, N show.

I'
05 MARLSTONE • dark greyish brown and dark brown, very

calcareous, locally very cherty throughout, rare amounts of
skeletal detritus to sponge spicules foram and brachiopod,
well indurated.

1" 't

I traee-05 SHALE - dark grey, subfissile, minor blocky, calcareous, rare
fossil fragments to brachiopod and crinoid, rare very fine

I size pyrite specks, well indurated.

1335 - 1340 100 LIMESTONE· medium brown, grading to medium greyish

I
brown, bioclastic mudstone, predominantly cryptocrystalline,
microcrystalline in part, occasional amOlmts ofbrachiopod,
crinoid, undifferentiated foram and sponge spicules, very

, -:} argillaceous, silty, locally cherty, rare amounts ofpyrite

I JDclusions, organic in very small part, no effective porosity, N
shows.

: 1
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INTERVAL
(metres)

1340-1345

1345 -1350

1350 - 1355

1355 -1360

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

LIMESTONE - medimn greyish brown, bioclastic mudstone,
grading to bioclastic wackestone in very small part,
microcrystalline, abundant am01Dlts ofcryptocrystalline,
occasional amounts ofbrachiopod, crinoid, 1Dldifferentiated
foram and sponge spicules, very argillaceous, silty. locally
very cherty, rare amounts ofpy. ;te inclusions, organic in very
small part, no effective porosity, N shows.

LIMESTONE - light brown, bioclastic wackestone. grading
to bioclastic packstone. predominantly microcrystalline.
locally iectystallized very fine and fine crystalline in psrt,
chalky in part, occasional crinoid fragments, rare brachiopod
and sponge spicules, argillaceous in small part, silty. rare
amounts ofpyrite inclusions. organic in very small part, no
effective porosity, N shows.

LIMESTONE - light brown, bioclastic wackestone. gmding
to bioclastic packstone, predominantly microcrystalline,
locally recrystallized very fine and fine crystalline in part,
becoming more recycled in this interval, occasional crinoid
fragments, rare brachiopod and sponge spicules, argillaceous
in small part, organic in very small part, no effective porosity,
N shows.

LIMESTONE - light to medium greyish brown, bioclastic
wackestone, grading to bioclastic mudstone. microcrystalline,
rare amounts ofvery fine crystalline, occasional amounts of
skeletal detritus to undifferentiated foram, crinoid and sponge
spicules, VeIY argillaceous, organic in small part, no effective
porosity. very slow dull yellowish white Cut fluorescence.

85
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DESCRIPTION

LIMESTONE - light to medium greyish brown, bioclastic
peloidal wackestone, grading to bioclastic peloidal
wackestone in small part, micrOCI}'stalline, rare amounts of
very fine crystalline, occasional to common amounts of
skeletal detritus to undifferentiated foram, crinoid and sponge
spicules, rare amounts ofbryzoan, occasional amounts of
medium to very coarse size peloids, argillaceous in small
part, locally becoming very cherty to irregular pervasive
cherty/siliceous alteration zones, rare pyrite specks, organic
in small part, no effective porosity, very slow dull yellowish
white Cut fluorescence.

LIMESTONE - light to medimn greyish brown, bioclastic
peloidal wackestone, grading to bioclastic peloidal packstone
in small part, microcrystalline, rare amounts ofVel}' fine
crystalline, occasional to common amounts ofskeletal
detritus to undifferentiated foram, crinoid and sponge
spicules, rare amounts ofbryzoan, occasional amounts of
medium to very coarse size peloids, argillaceous in small
part, locally becoming very cherty to irregular pervasive
cherty/siliceous alteration zones, rare pyrite specks, organic
in small part, no effective porosity, very slow dull yellowish
white Cut fluorescence.

SHALE - medium grey, subfissile, common splintery, minor
blocky, strong cleavage development, fractured to
slickensides, fracture planes encrusted / pyrite and rare
amounts ofcryptocrystalline dolomite spar, encrusted / pyrite,
occasional amounts ofpyrite grains and granules dispersed
throughout, rare Fe concretion, rare dark brown chert
inclusions, poo~ly indurated.

SAMPLE RECORD

100

85-100

LITH
(%)

traee-15

DAX Consulting Ltd.
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SAMPLE RECORD

:.11

"I,;
'11
'aIi
Ii
Ii
I

INTERVAL
(metres)

1375 -1390

1390 -1395

LITH
(%)

75-80

05-20

05-15

45

30

15

DESCRIPTION

SHALE - medimn grey, frequent dark grey, fissile and
splintery in large part, subfissile in part, becoming slightly
hydrophilic in small part, micaceous in small part,
occasional skeletal detritus to crinoid I foram, distinct
cleavage development, fractured I slickensides in small part,
irregular micro fracture planes encrusted with pyrite and rare
amolDlts ofcryptocrystalline dolomite spar, rare amolDlts of
clear silica spar dispersed throughout, joint planes locally
encrusted I pyrite, occasional amounts ofpyrite grains and
granules dispersed throughout, occasional Fe concretion, rare
dark brown chert inclusions, poorly indurated.

SILTSTONE - medium grey, blocky, quartzose, calcite
cement, very argillaceous, pyritic in large part, moderately
indurated.

MARLSTONE - light to medium greyish brown, calcareous,
very cherty, pyritic, well indurated.

SHALE - medimn grey, frequent dark grey, fissile and
splintery in large part, subfissile in part, becoming slightly
hydrophilic in small part, micaceous in small part,
occasional skeletal detritus to crinoid I foram, disseminated
cleavage development, fractured I slickensides in small Part.
irregular micro fracture planes encrusted I pyrite and rare
amounts ofClYPtoeIystalline dolomite spar, rare amounts of
clear silica spar dispersed throughout, jointed to joint planes
locally encrusted I pyrite, occasional amounts ofpyrite grains
and granules dispersed throughout, occasional Fe concretion,
rare dark brown chert inclusions, poorly indurated.

SILTSTONE - medium grey, blocky, quartzose, calcite
cement, very argillaceous, pyritic in large part, moderately
indurated.

MARLSTONE - light to medium greyish brown, calcareous,
very cherty, pyritic, well indurated.
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88

SAMPLE RECORD

LIMESTONE - light to medium greyish brown, mottled,
bioclastic peloidal grainstone grading to bioclastic peloidal
packstone, fine to coarse I minor very coarse size framework
texture, locally reaystaIIized to predominantly
microcrystalline to very fine crystalline, minor amounts of
fine crystalline, crinoid, brachiopod, Coram, frequent coarse to
very coarse size peloidal, framework components replaced ,
very fine to fine crystalline calcite spar and ctyptO<.'I}'stalline
silica spar, occasional locally small scull fractures to sealed /
micro to vet)' coarse crystalline calsilicaldolomite spar,
slightly argillaceous in small part, no effective porosity to
rare amounts ofinferred fracture and intererystalline porosity,
questionable spotty organic staining throughout.

DESCRIPTION

80-85

15-20 SHALE - dark grey, subfissile and blocky, calcmeous, pyritic
in small part, rare crinoid skeletal detritus, moderately
indurated,

LITH
(%)

10 LIMESTONE - light to medium greyish brown. mottled.
bioclastic peloidal grainstone grading to bioclastic peloidal
packstone, fiDe to coarse I mmor very coarse size frame work
textm'e, locally reaystallized to predominantly
microcrystalline to very fine crystalline, minor amounts of
fine crystalline. ainoid, brachiopod, Coram, &equart coarse to
very coarse size peloids, framework components replaced ,
very fine to fine crystalline calcite spar and cryptocrystalline
silica spar, occasional locally small scale fractures to sealed I
micro to very coarse crystalline calcite, silica, and dolomite
spar, slightly argillaceous in small part, no effective porosity
to rare amounts ofinferred fracture and intererystaIline
porosity, questionable spotty organic staining throughout.

1395 - 1405
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SAMPLE RECORD
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I
!1

I
I

~ITER\'AL

(1IIdreI)

1405 - 1410

1410 - 1415

1415 - 1420

LITH
(%)

45

45

10

85

IS

55

45

DESCRIPTION

SHALE· dark grey, subfissile and blocky, calcareous, pyritrc
in small part, rare crinoid skeletal detritus, moderately
indurated.

LIMESTONE· light to mediwn brown, bioclastic peloidal
packstone, grading to bioclastic peloidal wackestone,
predominantly microcrystalline, framework components
replaced with very fine to fine crystalline calcite spar, rare
micro fractures to sealed with cryptocrystalline silica and
calcite spar, becoming argillaceous in part, no effective
porosity.

MARLSTONE • light to medimn greyish brown, calcareous,
very cherty, pyritic, well indurated.

LIMESTONE· light to medimn brown, bioclastic peloidal
packstone, grading to bioclastic peloidai 'l/ackestone,
predominantly microcrystalline, framework components
replaced with very fine to fine crystalline calcite spar, rare
micro fractures to sealed with cryptOClYstalline silica and
calcite spar, becoming argillaceous in part, no effective
porosity.

SHALE· dark grey, subfissile and blocky, calcareous, pyritic
in small part, rare crinoid skeletal detritus, moderately
indurated.

LIMESTONE· medium brown, minor amounts of light
brown, mottled in part, bioclastic wackestone, grading to
bioclastic mudstone in large part, predominantly
microcrystalline, minor to occasional crinoid, foram, and
brachiopod skeletal detritus, locally very silty, becoming very
argillaceous in large part, no effective porosity.

SHALE· dark grey, subfissile and blocky, calcareous, pyritic
in small part, rare crinoid skeletal detritus, moderately
indurated.
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SAMPLE RECORD

.,j
'j
~II

I'
j
q

I:
Ii

I
.-~

I,
I:

I
,

I
"I

INTERVAL
(metres)

1420 - 1425

1425 -1430

LITH
(%)

90

10

55

45

DESCRIPTION

LIMESTONE - medium brown to medium gmyisb brown,
minor amounts oflight brown, mottled, bioclastic peloidal
packstone, grading to grainstone in large part, fine to very
coarse size framework texture in part, predominantly
microcrystalline, locally extensively recrystallized very fine
to fine crystalline, crinoid, foram and brachiopod, frequent
coarse to very coarse size peloidal, framework components
replaced with cryptocrystalline clear and white calcite spar,
locally partly I offwhite very fine to very coarse crystalline
anhedral dolomite spar. localized small scale fractures to
sealed I cryptocrystalline to fine crystalline anhedral calcite
and dolomite spar, occasional amounts ofmedium brown
organic staining SWTOunding skeletal detritus, inferred poor
intercrystalline porosity.

SHALE - medium grey, blocky and subfimIe, fissile in smalI
part, moderately cleavage development, rare amounts ofFe
concretion, rare amounts ofdisseminated pyrite, moderately
indurated.

SHALE - medium grey, blocky and subfissile, fissile in small
part, moderately cleavage development, rare amounts ofFe
concretion, rare amounts ofdisseminated pyrite, moderately
indurated

LIMESTONE - medium brown to medium greyish brown,
minor amounts ofligbt brown, mottled, bioclastic peloidal
packstone, grading to grainstone in large part, fine to very
coarse size framework texture in part, predominantly
microcrystalline, locally extensively recrystallized very fine
to fine crystalline, crinoid, foram and brachiopod, frequent
coarse to very coarse size peloidal, framework components
replaced I cryptocrystalline clear and white calcite spar,
locally partly I offwhite very fine to very coarse crystalline
anhedral dolomite spar, localized small scale ftactures to
sealed I cryptocrystalline to fine crystalline anhedral calcite
and dolomite spar, occasional amounts ofmedium brown
organic staining sWTounding skeletal detritus, infer poor
intercrystalline porosity.
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INTERVAL
(metres)

1430 -1435

1435 -1440

1440 -1445

1445 -1450

1450 -1455

LITH
(%)

85

15

100

100

100

100

SAMPLE RECORD

DESCRIPTION

SHALE - medium grey. bloc..1ty and subfissile, fissile in small
part, moderately cleavage development, rare amounts ofFe
concretion, rare amounts ofdisseminated pyrite, moderately
indurated

LIMESTONE - medium brown to rr..edium greyish brown.
minor amounts oflight brown, mottled. bioclastic peloidal
packstone, grading to grainstone in large part, fme to very
coarse size framework texture in part, predominantly
microeIystalline, locally extensively recrystallized very fmc
to fine crystalline, crinoid, foram and brachiopod. frequent
coarse to vety coarse size peloidal, framework components
replaced I cryptocrystalline clear and white calcite spar.
locally partly I offwhite very fine to very coarse crystalline
anhedral dolomite spar, localized small scale fractures to
sealed I ayptocrystalline to fine aystalJine anhedral calcite
and dolomite spar, occasional amounts ofmedium brown
organic staining surround skeletal detritus, infer poor
intercrystalline porosity.

SHALE - medium grey, grading to mediiUID brownish grey in
small part, blocky, minor subfissile, indistnct cleavage
development, minor Fe concretion, rare pyrite gnmulcs,
moderately indurated.

SHALE - medium grey, subfissile, occasional blocky,
indistinct cleavage development, rare Fe concretion, rare
pyrite granules, moderately indurated.

SHALE - medium grey, subfissile to fissile, occasional
blocky, distinct cleavage development, rare Fe concretion,
rare pyrite granules, moderately indurated.

SHALE - medium grey, subfissile and blocky, occasional
fissile, indistinct cleavage development, rare Fe concretion,
rare pyrite granules, moderately indurated.
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MARLSTONE - medium to dark brown, very calcareous,
well indurated.

DESCRIPTION

SHALE - medium grey. occasional dark grey, splintery and
fissile, minor blocky, distinct cleavage development, common
amounts of jointing to oblique to cleavage, occasional
amounts ofslickensides, occasional small scale sub parallel to
dendroid fractures sealed I white ca then silica to
microcrystalline I acicular to truncated very coarse crystalline
spar, occasional amounts ofFe concretion, well indurated.

SHALE - medium grey, subfissile and blocky, occasional
fissile and splintery. indistinct cleavage development,
occasional Fe concretion· increasing in proportion in this
interv81. rare pyrite granules, rare siliceous crinoid fragments,
moderately indurated.

SHALE· medium grey, splintery and blocky, distinct
cleavage development, common jointing to oblique to
cleavage, rare amounts fine slickensides, common
microfractures to small scale sub para11el to dendrite fractures
sealed I CD then silica to microcrystalline I acicular to very
coarse crystalline spar, occasional amounts ofpyrite veining,
moderately indurated.

SHALE - medium grey, minor dark grey, splintery and
fissile, minor blocky, distinct cleavage development,
occasional mnounts of jointing to oblique to cleavage,
occasional amounts ofslickensides, common microfractures
to small scale sub parallel to dendroid fractures sealed I white
CD then silica to microcrystalline I acicular to truncated very
coarse crystalline spar, minor Fe concretion, occasional
amounts ofmedium brown calcareous marl laminae to
decrease in proportion down sect, moderately indurated.

SAMPL~ RECORD

15

10-15 MARLSTONE - medium to dark brown, very calcareous,
well indurated.

75

100

100

85·90

LITH
(%)

DAX Con8ult~Dg Ltd.
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INTERVAL
(metres)

1480 - 1490

1490 -1500

LITH
(%)

to

SO-55

45-50

70-75

IS

10-15

SAMPLE RECORD

DlESCRIPTION

LIMESTONE - light to medium brown, bioclastic
Wllckestone, predominantly cryptocrystalline, minor
micrOCI}'St8lline, occasional crin~id skeletal detritus,
pI1evasive siliceous' throughout, no effective porosity, N
shows.

SHALE - medium grey, blocky and subfissile. fissile in small
pnrt, moderately cleavage development, rare amoWlts ofFe
concretion, rare amounts ofdisseminated pyrite, modenuely
indurated

LIMESTONE - medium brown to medium greyish brown,
minor amounts oflight brown, molded, bioclastic peloidal
packstone, grading to grainstone in large part, fine to very
coarse size framework texture in part, predominantly
microcrystallint, locally extensively recrystallized very fine
to fine crystalline, crinoid, foram and brachiopod, frequent
coarse to very coarse size peloidal, framework components
replaced / etyptoetyStalline clear and white calcite spar,
locally partly / offwhite very fine to very coarse crystalline
anhedral dolomite spar, 1000ized small scale fractures to
sealed / cryptocrystalline to fine crystalline anhedral calcite
and dulomite spar, occasional amounts ofmedium brown
organic staining adjacent to skeletal detritus, infer poor
intercrysmlliue porosity.

SHALE - medium grey, subfissile, common blocky,
micromicaceous in small part, indistinct cleavage
development, fractured in small part - as above, rare crinoid
skeletal detritus, rare amounts ofpyrite veining throughout,
very slightly dolomitic in small part, moderately indurated.

SILTSTONE - medium grey, quartzose, dolomite and calcite
cem~"Dt, minor amounts ofsilica cement, very argillaceous,
locally pyritic in small part, very argillaceous, moderately to
well indurated.

MARLSTONE -light to medium brown, very calcareous,
very cherty in part, well indurated.
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30 MARLSTONE • dark brown, very calcareous, very cherty,
well indurated.

05 MARLSTONE • light to medium brown, very calcareous,
very cherty in part, well indurated.

DESCRIPTION

SHALE· medium grey, subfissile, common blocky, mica in
smaU part, indistinct cleavage development, fractured in
small part • as above, rare ainoid skeletal detritus, rare
amounts ofpyrite veining furougbout, very slightly dolomitic
in small part, moderately indurated.

LIMESTONE • ligh~ brown, bioclastic mudstone,
crypt~e, earthy, rare crinoid skeletal detritus, very
argillaceous, silty, no effective porosity, N shows.

94

SHALE· medium grey, subfissile and blocky, indistinct
cleavage development, rare amounts ofmicro fractming to
sealed • as above, becoming more dolomitic, rare crinoid
skeletal detritus, rare pyrite granules,< moderately indurated.

MARLSTONE • dark brown, very calcareous, veri cherty,
well indurated.

SAMPLE RECORD

85

45

urn
(%)

90

10 SILTSTONE· medium grey, quartzose, dolomite and calcite
cement, minor amounts ofsilica cement, very argillaceous,
locally pyritic in small part, very argillaceous, moderately to
well indurated.

10

25 SHALE· medium grey, subfissile, common blocky, indistinct
cleavage development, fractured in small part to sealed I
white cryptoaysbdlinc calcite and rare amounts ofsilica spar,
rare crinoid skeletal detritus, rare amounts ofpyritev~g
tirroughout, very slightly dolomitic in small part, moderately
indurated.

1505 - 1515

INTERVAL
(metres)

1500-1505

1515 -1520
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95

40-45 MARLSTONE - medium brownish grey and dark brown,
very calcareous, well indurated.

30 LIMESTONE - light brown, bioclastic wackestone,
microcrystalline,.common very fine crystalline,
recrystallized, occasional crinoid skeletal detritus, dolomitic,
argillaceous, siliceous' in part, no effective porosity, N shows.

MARLSTONE - dark brown, very calcareous, very cherty,
well indurated.

SHALE - medimn grey, minor dmt grey, as above,
slickensides, distinct cleavage development, minorjointing
evident to oblique to cleavage, rare amounts ofmicro
fractures to sealed / cryptOCl}'stalline calcite spar, slightly
dolomitic, moderately indurated.

DESCRIPTION

SHALE - medimn grey. minor darkgrey, as above,
slickensides, distinct cleavage development, minorjointing
evident to perpendicular to cle9vage, rare amounts ofmicro
fractures to scaled / cryptocrystalline to very fine crystalline
calcite spar, dolomitic, moderately indurated.

SAMPLE RECORD

55-60

25 SHALE - medium grey, minor dark grey, as above,
slickensides, distinct cleavage development, minorjointing
evident to perpendicular to cleavage, rare amounts ofmicro
fractures to sealed / cryptocrystalline to very fine crystalline
calcite spar, dolomitic, moderately indurated.

45

100

LITH
(%)

1530 - 1540

INTERVAL
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INTERVAL
(metres)

1540 -1545

1545 - 1550

1550 - 1555

LITH
(%)

35

35

30

45

30

25

40

35

SAMPLF: RECORD

DESCRIPTION

SHALE - medium grey, fissile and splintery, distinct
cleavage development, common jointing evident to oblique to
cleavage:, slickensides, rare amounts ofmicro fr8ctmes to
sealed / ClYPtoetyStB1line calcite spar, dolomitic, becoming
vety calcareous in part, moderately indurated.

LIMESTONE - light brown, bioclastic wackestone,
microcrystalline, occasional crinoid and foram skeletal
detritus, dolomitic, argillaceous, no effective porosity, N
shows.

MARLSTONE - dark brown, grading to dark brownish grey,
calcareous, cherty in part, rare skeletal detritus to foram, well
indurated.

LIMESTONE - light brown, bioclastic wackestone grading to
mudstone, microcrystalline, occasional crinoid and foram
skeletal detritus, dolomitic, argillaceous, no effective
porosity, N shows.

MARLSTONE - dark brown, grading to dark brownish grey,
calcareous, cherty in part, rare skeletal detritus to foram, well
indurated.

SHALE - medium grey, fissile, occasional splintety, distinct
cleavage development, rare amounts ofmicro fractures to
sealed / cryptocrystalline and microcrystalline calcite spar,
calcareous, moderately to well indurated.

LIMESTONE -light brown, bioclastic mudstone, earthy,
chalky, rare foram skeletal detritus, silty, very argillaceous,
no effective porosity, N shows.

MARLSTONE - medium brownish grey, very calcareous,
rare amounts ofsmall scale micro fracnni.ng to sealed /
microcrystalline calcite spar, cherty in small part, well
indurated.
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SHALE· medium grey, fissile and blocky, distinct cleavage
development, common jointing evident to oblique to
cleavage, slickensides in part, locally becoming very
calcareous, rare amounts ofdisseminated pyrite, moderately
to well indurated.

DESCRIPTION

SHALE· medium grey, fissile and blocky, distinct cleavage
development, common jointing evident to oblique to
cleavage, slickensides in part, locally becoming very
calcareous, rare amounts ofdisseminated pyrite, moderately
to well indurated.

LIMESTONE - light to medium brown, grading to medium
brownish grey, mudstone, predominantly earthy,
microcrystalline in small part, very argillaceous, no effective
porosity, N shows.

~AMPLERECORD

LITH
(%)

45

25

45

30 MARLSTONE • dark brown, grading to dark brownish grey
in large part, microcrystalline in part, microsucrosic texture in
part, locally very calcareous, dolomitic in small part, minor
amounts ofsmall scale microfraeturing to sealed I white
cryptocrystalline calcite and silica spar, well indurated.

30-35 MARLSTONE - dark brown, microcrystalline, microsucrosic
texture, locally very calcareous, dolonrltic, becoming incrngly
micro fractured, cherty in part, well indurated.

20-25 LIMESTONE - medium greyish brown and medium
brownish grey, mudstone, microcrystalline, mierosucrosic
texture, dolomitic, very argillaceous, no effective porosity, N
shows.

25 SHALE - medium grey, subfissile, indistinct cleavage
development, rare amounts ofmicrofracturing - as above,
moderately to well indurated.

INTERVAL
(metres)

1555 - 1565

1565 - 1570

11
Ii
I'f
I~

Ii
r.

Ii
11

ii
I:
'.
j

I
I
I
I
I
I
I
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SAMPLE RECORD

INTERVAL
(metres)

1570-1575

1575 - 1585

LITH
(%)

45

30

25

65·70

DESCRIPTION

MARLSTONE - dark brown, grading to dark brownish grey
in large part, very calcareous, rare amounts ofsmall scale
microfracturing to sealed I white cryptocrystalline calcite
spar, well indurated.

SHALE - dark grey, grading to medium grey, subfissile,
minor fissile, indistinct cleavage development, calcareous,
moderately to well indurated.

LIMESTONE - light brown, mudstone, predominantly earthy,
microcrystalline in small part, very argillaceous, no effective
porosity, N shows.

LIMESTONE - medium bro\mish grey, bioclastic mudstone,
predominantly earthy texture, microcrystalline in small part,
organic in small part, no visible dIy fluorescence, very slow
dull golden yellow halo cut fluorescence, no effective
porosity.

20-25 MARLSTONE - dark brown, grading to dark brownish grey,
very calcareous, occasional amounts ofsmall scale
microfracturing to sealed I cryptocrystalline and
microcrystalline ca, rare amounts ofdisseminated pyrite and
pyrite veining to very fine to fine crystn1line equant pyrite
crystals preserved, locally becoming organic, DO visible dry
fluorescence, very slow dull golden yellow halo cut
fluorescence.

05-15 SHALE - medium grey, subfissile to fissile, splintery in small
part, distinct cleavage de'.'elopment, locally occasional
amounts ofjointing to oblique to cleavage, rare amounts of
slickensides, calcareous, moderately to well indurated.
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SAMPLE RECORD

INTERVAL
(metres)

1585 -1595

LITH
(%)

3540

DESCRIPTION

LIMESTONE - medium brownish grey, bioclastic mudstone,
predominantly earthy texture, micrOCl}'Stalline in small part,
organic in small part, no visible dry fluorescence, very slow
dull golden yellow halo cut fluorescence, no effective
porosity.

3540 SHALE· medium grey and medium brownish grey, subfissile
to fissile, distinct cleavage development, very calcareous,
moderately indurated.

.'.'.·.I·~!/ !

II
I
I
Ii
I'
I
11

I
, ,

I
I

1595 -1605

1605 -1610

25

50-55

45-50

45

35

20

MARLSTONE • dark brown, grading to dark brownish grey,
very calcareous, occasional amounts ofsmall scale
microfracturing to sealed I etyptocrysta11ine and
microcrystalline ca, rare amounts ofdisseminated pyrite and
pyrite veining to very fine to fine crystnlline equant pyrite
crystals preserved, locally becoming organic, no visible dry
fluorescence, very slow dull golden yellow halo cut
fluorescence.

MARLSTONE • medium to dark brownish grey, very
calcareous, well
indurated.

SHALE. medium grey and medium brownish grey, subfissile
to fissile, distinct cleavage development, very calcareous,
moderately indurated.

MARLSTONE • medium brownish grey, very calcareous,
well indurated

SHALE. medium grey and medium brownish grey, subfissile
to fissile, distinct cleavage development, very calcareous,
moderately indurated.

LIMESTONE. medium brownish grey, bioclastic mudstone,
predominantly earthy texture, microcrystalline in small part,
organic in small part, no visible dry fluorescence, very slow
dull golden yellow halo cut fluorescence, no effective
porosity.
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'it
I~

I
I]
11
I)

11
11
Ii
11

'-'1II
11

I'

INTERVAL
(metres)

1610· 1620

1620 -1630

1630 -1640

1640 -1645

LITH
(%)

7S

2S

70-75

25·30

50-55

25

20-25

45

45

10

SAMPLE RECORD

DESCmPTION

MARLSTONE • dark brown, grading to dark brownish grey,
very calcareous, occasional amounts ofsmall scale
micro&acturing to scaled I cryptoetystalline and
microcrystalline calcite, rare amounts ofdisseminated pyrite
and pyrite veining to very fine to fine crystalline equant
pyrite crystals preserved, locally becoming organic, no visible
dry fluorescence, very slow dull golden yellow halo cut
fluorescence.

SHALE· meditw brownish grey, subfissile and blocky,
indistinct cleavage development, very calcareous, moderately
to well indurated.

MARLSTONE • medium to dark greyish brown, very
calcareous, well indurated.

SHALE· medium brownish grey, subfissile and blocky,
indistinct cleavage development, very calcareous, moderately
to well indurated.

MARLSTONE • medium to dark greyish brown, very
calcareous, well indurated.

SHALE· medium grey and medium greyish brown, subfissile
to blocky, indistinct cleavage development, very calcareous,
moderately indurated.

LIMESTONE· medium greyish brown, mudstone, earthy,
v~ argillaceous, no effective porosity, N shows.

MARLSTONE • medium to dark greyish brown, very
calcareous, well indurated.

LIMESTONE - medium greyish brown, mudstone, earthy,
very argillaceous, no effective porosity, N shows.

SHALE - medium grey and medium greyish brown, subfissile
to blocky, indistinct cleavage development, very calcareous,
moderately indurated.
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35-40 LIMESTONE - light brown, light greyish brown, bioclastic
mudstone, earthy, rare amounts ofcrinoid skeletal detritus,
very argillaceous, no effective porosity, N shows.

15-20 SHALE - dark grey, subfissile and blocky, splintel)' in large
part, distinct cleavage development, becoming incmgly
jointed to oblique to cleavage, rare amounts ofslickensides,
occasional amounts ofmicrofraeturing to sealed I white
cryptocrystalline calcite and rare dolomite spar, very
calcareous, well indurated.

MARLSTONE - dark grey, grading to dark greyish brown,
calcareous, very sideritic ?, faint daII~ brown patches to clay
Fe concretion, grading to clay Fe stain in small part, rare
micro fracturing to sealed I white cryptocrystalline calcite and
dolomite spar, rare amounts ofpyrite, well indurated.

MARLSTONE - medium brownish grey, Vel)' calcareous,
well indurated.

SHALE - dark grey, subfissile and blocky, indistinct cleavage
development, very calcareous, well indurated.

MARLSTONE - medium to r.Wk brownish grey, very
calcareol.!S, well indurated.

DESCRIPTION

SHALE - dark grey, grading to dark brownish grey, generally
as above, becoming organic in part, less calcareous thin
above, well indurated.

SAMPLE RECORD

80-85

65

20 SHALE - dark grey, subfissile and blocky, minor fissile,
indistinct and minor amounts ofdistinct cleavage
development, locally exhibits jointing to oblique to cleavage,
very calcareous, moderately indurated.

MARLSTONE - dark brown, Vel)' calcareous, becoming
organic in large part, well indurated.

LITH
(%)

85

40-45

15

35

't;60 -1665

1665 -1675

1655 -1660

INTERVAL
(metres)

1645- 1655

";.' Ii.. I
"', i

I
I
I~'
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"
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··.··'··I--

l.,c', I

1\

::1
I
I
. '.

I
I
I
I
, "

I
.

I



DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

1675 - 1685 55... .." '

"I"~
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I
'Ii, 1
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f.~ '
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~._:\ .'

~Il
~('i -

1:",':"'11
'{'~-
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j:

~:I:1
:.-,'." :, "

( !

~:Iif{ :1
i:,-',

/IJ
11
Ii
jli

Ii
Ii
I!
Ii
I;

INTERVAL
(metra)

1685 -1690

Lrm
(%)

45

6S

35

"

SAMPLE RECORD

DESCRIPTION

MARLSTONE - dark grey, grading to dark greyish brown,
calcareous, very siderite' 7, faint dark brown patches to
increase in clay Fe concretion down sect, grading to clay Fe
stain in large part, rare micro fracturing to sealed / white
cryptoctystalline calcite and dolomite spar, rare amounts of
pyrite, well indurated.

SHALE - dark grey, grading to dark greyish brown in part,
splintery in large part, distinct cleavage development,
becoming incmgly jointed to oblique to cleavage, occasional
amounts ofmicrofracturing to sealed / white cryptocrystalline
calcite and rare dolomite spar, very calcareous, local Vel)'

siderite' 7 to common amounts ofdark brown irregular
patches to clay Fe stain concretion, rare amounts of "
disseminated pyrite, well indurated.

SHALE - dark grey, grading to dark greyish brown in part,
fissile, splintery i.e large part, distinct cl;:avage development,
becoming incmgly jointed to oblique to cleavage, minor
amounts ofmicrofracturing to sealed / white cryptocrystalline
calcite and dolomite spar, very siderite' to common amounts
ofdark brown irregular patch~' to clay Fe stain concretion,
calcareous and dolomitic in part, rare amounts of
disseminated pyrite, well indurated.

MARLSTONE - dark grey, grading to dark greyish brown,
calcareous, very siderite'?, faint dark brown patches to
increase in clay Fe concretion down sect, grading to clay Fe
stain in large part, rare micro fracturing to sealed / white
cryptocrystalline calcite and dolomite spar, rare amounts of
pyrite, well indurated.
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I
Ii
1\
I.
11
11

INTERVAL
(metres)

1690 - 1695

1695 - 1700

LITH
(%)

35

35

30

55

45

SAMPLE RECORD

DESCRIPTION

LIMESTONE· medium to dark brown and darl< greyish
brown, bioclastic mudstone grading to bioclastic wackestone,
earthy, cryptocrystalline and microcrystalline in part, minor
crinoid, foram, and rare sponge skeletal detritus, occasional
amounts ofwhite chalky anhydrite replacement in large part
to increasing down section, dolomitic in small part, very
argillaceous, locally eA1ensively fractured to sealed with
white cryptocrystalline calcite, dolomite, and minor amounts
ofanhydrite and rare silica spar, no effective porosity, to
poor fractme porosity.

MARLSTONE • dark brown, grading to dark greyish brown,
generally as above becoming incmgly fractured to extensive
microfractures to scaled I white cryptocrystalline calcite and
dolomite spar, rare amounts ofanhydrite spar, well indurated.

SHALE. dark grey, fissile to splintery, generally as above,
becoming incrngly jointed to oblique to cleavage, common
slickensides, minor amounts ofmicrofracturing to sealed I
white cryptocrystallirie calcite and dolomite spar, calcareous
and dolomitic in part, moderately indurated.

SHALE. dark grey, fissile to splintery, generally as above,
becoming incrngly jointed to oblique to cleavage, common
slickensides, minor amounts ofmicrofracturi'11g to sealed I
white cryptocrystalline calcite and dolomite spar, calcareous
and dolomitic in part, moderately indurated.

MARLSTONE • dark brown, grading to dark grey, generally
as above becoming incrngly fractured to extensive
microfractures to sealed I white cryptocrystalline calcite and
dolomite spar, rare amounts ofanhydrite spar, well indurated.
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I
11
11
I!

II
I
11

I!
, '.II
11

I
I
I
I
I
I'
I

INTERVAL
(metra)

1700 - 1715

1715 - 1720

LITH
(%)

55-60

20·25

20

35

35

SAMPLE RECORD

DESCRIPTION

LIMESTONE - mcdiwn to dark brown and dark greyish
brown. bioclastic mudstone grading to bioclastic wackcaoae.
earthy. ayptocrystalline and miCtOCl)'lbllliDe iD pan. rumor
crinoid, foram, and rare sponge skc1eiai ddritus. occasional
amounts of\\'hi~ chalky anhydrite repIaccmeat in largt pwc
to increasing down sect. dolomitic in small pan, \'a)'

argillaceous. locally extensively &llCturcd to sealed with
white cryptoaystalline ca. dolomite, and minor amounts of
anhydrite and rare silica spar. no eftCctive porosity. to poor
fracture porosity.

MARLSTONE - dark brown. grading to dIiIrk grq'. generally
as above becoming incmgly fractured to extensive
microfiactures - sealed I white cryptocrystalline calcite IDd
dolomite spar. rare amounts ofanhydrite spIr. well induraIcd.

SHALE - medilDD gmy. oa:asioaally gradiJJs to dirk grey in
smaU part. fissile to splintery~ distinct clCM1IgC development.
jointed - as above, frequent slickensides. common IIIDOUIItS of
microfracturing to sealed I while ayptoayDllinc c:alcite Iftd
dolomite spar, dolomitic in small part, moderately indw'atcd.

LIMESTONE - mcdiwn to dark brown and dark greyish
brown. bioclastic mudstone grading to biodastic ,,1IC'kc::sa0De..
earthy. cryptocrysWline and micrOCl)'Slallinc in pan. minor
crinoid, foram, and rare sponge skeJeul deuitus, occasional
amounts ofwhite cbaJk}' anhydrite replacement inI. pan
to inacasing down sea.. dolomitic in small pan. \'Cr)'

argillaceous. locally cxtensiveJ}' fractured to scaled "itb
white cryptoaystalline ca. dolomi"e. aK1 minor amounts of
anhydrite and me silica spar. no effceth-e porosity, to poor
fraawe porosity.

MARLSTONE - dark brown, pading to d!ltt p,rq'. genaally
as above becoming incmgly fractured to extmsi\'t

rnicrofractures 10 sealed I white CI)'ptoaysaalline calcite t'JIld
dolomitc spar. rare amounts ofanhydrite spar. well indurared.
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30 SHALE - medium grey. occaionaUy grading to dark grey in
smaU part. fissile to splintery. distinct cleavase development,
jointlld - as abo\'e. frequent slickensides. common amowlts of
microtiacauring to sealed I white cryptocrystalline calcite and
dolomite spar. dolomitic L. small part. moderately indurated.

DESCRIPTION

MARLSTONE· dark brown. grading to dark grey. generally
as above becoming inc.mgly ti'act1ImI to extensive
microfiactures to SCIIcd I white cryptocrystalline calcite and
dolomi.e spar. rare amounts ofanhydrite spar. weD indurated.

SAMfLE RECORj)

LITH
(%)

35

30-35 LIMESTONE - medililD to da~' brown and dark greyish
bnm'D, bioclastic mudstone grading to bioclastic wackestone,
earthy. cryptoaystalline and microcrystalline in part, minor
crinoid, fMllll, and rare sponge skeletal detritus. occasional
BlDOIDIts ofwhite cl1alky amhyOOte replacement in large part
to Wcreasing down se=t, dolomitic in small part. very
qiUaceous. locally extensively fractured to sealed with
white cryptocrystalline ca. dolornirc, and minor ~ounts of
anhydrite and rare silica spar. no effective porosity. to poor
fracture porosity.

30-35 SHALE - medium grey. occasionally grading to dark grey in
suWl part. fissile to splintery, distinct cleavage development,
jointed - as above, frequent slickensides, common amoWlts of
microfraeturing to sealed I white cryptocrystalline calcite and
dolomite spar, dolomitic in small part, mod~ 1ely indurated.

Urv:ESTONE - medimn greyish brown, bioclastic mudstone
gradiJlg io bioclastic wackestone, earthy, cryptocrystalline
and microcrystalline in part. minor crinoid, foram. and rare
sponge skeletal detritus. occasional amounts ofwhite chalky
anhydrite replacement in large pan to increasing down sect,
dolomitic in small part, very argillaceous, locally extensively
fractured to sealed with white cryptocrystalline ca, dolomite,
and minor amounts ofanhydrite and rare silica spar, no
effective porosity, to poor fracture porosity.

65

1720 - 1730

1730-1735
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DESCRIPTION

106

SHALE. medium grey. fissile to splintery, distinct cleavage
development, jointed· as above, abundant slickensides,
common amounts ofmicrofracturing to sealed I white
cryptocrystalline calcite and dolomite, and occasional
amounts ofsilica spar, dolomitic in vet)' small part,
moderately indWlltt~.

SHALE. medium grey. fissile to splintery, distinct cleavage
development, jointed· as above. abundant slickensides,
common amounts ofmicrofraeturing to sealed I white
cryptocrystalline calcite and dolomite, and occasional
amounts ofsilica spar, dolomitic in very small part, rare
:1.01ounts of pyrite grains, moderately indurated.

SAMPLE RECORD

2S MARLSTONE • dark brown. grading to dark grey. gC'Derally
as above becoming incrngly fractured to extensive
microfracturing to sealed I white cryptocrystalline calcite and
dolomite spar, rare amounts ofanhydrite spar. well indurated.

10 SHALE· medimn grey. occasionally grading to dark grey in
small part. fissile to splintery. distinct cleavJge development,
jointed. as above, frequent slickensides, common amounts of
micro&acturing to sealed I white cryptocrystalline calcite and
dolomite spar, dolomitic in snaall part. moderately indurated.

SHALE. medium grey. fissile to splintery. distinct cleavage
development, jointed· as above, abundant slickensides,
common amounts ofmicro&acturing to sealed I white
cryptocrystalline calcite and dolomite, and occasional
amounts ofsilica spar, dolomitic in very small part,
moderately indurated.

100

100

LITH
(%)

100
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INTERVAL
(metres)

1740 -1745

1745-1750

1735-1740
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10-15 MARLSTONE - medium to dark greyish brown, dolomitic,
well indurated.

I
I
I
·1
I'
I
I
I:
Ii

I
I
I
I
I
I
I
.' .

I
I

INTERVAL
(metres)

1750 -1760

1760 -1765

1765 -1770

1770 - 1775

LITH
(%)

85-90

100

100

100

SAMPLE RECORD

DESCRIPTiON

SHALE - medium grey, fissile to splintery, distinct cleavage
development, minor amounts ofslickensides, becoming less
fractured over this interval, minor am~unts ofdark brown
clay Fe stain concretion, occasional amounts of
microfraeturing to sealed I white cryptocrystalline calcite and
dolomite, and rare amoUilts ofsilica spar, dolomitic
throughout, rare amounts ofpyrite grains, moderately
indurated.

SHALE - medium grey, fissile to splintery, distinct cleavage
development, abundant jointing to oblique to cleavage,
abundant slickensides, very slightly dolomitic in part,
occasional amounts ofdark brown clay Fe stain concretion,
rare amounts ofmicrofracturing to sealed I white
cryptocrystalline dolomite and anhydrite spar, moderately
indurated.

SHALE - medium grey, minor amounts oflight grey, fissile
to splintery, distinct cleavage development, abundant
jointing to oblique to cleavage, occasional slickensides, less
fractured thin above interval, occasional amounts ofdark
brown clay Fe stain concretion, rare amounts of
microfracturing to sealed I white and light grey
cryptocrystalline dolomite and anhydrite spar, proportion of
anhydrite spar increasing down sect, moderately indurated.

SHALE - light to medium grey, common dark grey, fissile
and splintery, minor amounts ofblocky, disseminated
cleavage development, jointed throughout, rare slickensides,
rare small scale microfracturing to sealed I cryptocrystalline
anhydrite, rare crinoid skeletal detritus, rare glauconitic
grains, rare pyrite grains, rare Fe concretion, moderately to
well indurated.
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05 SILTSTONE - dark grey, grading to dark greyish black,
quartzose, silica cement, frequent calcite cement down sect,
very argillaceous, organic in small part to occasional amounts
of black organi~ staining, well indurated.

10 SANDSTONE· clear and offwhite, grading to light and m
reddish brown, occasional amounts ofmedium to dark grey
and dark greyish black in small part, upper very fine grained,
minor amounts oflower fine grained, a, well sorted,
consolidated, minor amounts ofanhydritic clay matrix down
sect, silica cement I assoc quartz overgrowth, rare pyrite
cement, vitreous quartz, poor intergranular porosity, q
amounts ofdark greyish black and medium brown organic
staining throughout, N shows.

11

I
11

I
Ii
I
,If
Ii
I!
I
I
Ii
I
I
I
I
, ,

I
I

INTERVAL
(metres)

1775 - 1790

1790 - 1800

LITH
(%)

85

85

05

05

05

SAMPLE RECORD

DESCRIPTION

SHALE - light to medium grey, common dark grey, fissile
and splintery, minor amounts ofblocky, indistinct cleavage
development, jointed throughout, rare slickensides, rare small
scale microfracturing to sealed I cryptoetystalline anhydrite,
rare crinoid skeletal detritus, rare glauconitic grains, rare
pyrite grains, rare Fe concretion, moderately to well
ind1U'8ted.

SHALE - medium grey, grading to medium brown and m
reddish brown, generally· as above, becoming ferruginous in
large part, well ind1U'8ted.

MARLSTONE • dark grey, medium brown, grading to dark
brownish black in part, calcareous, silty, well indurated.

LIMESTONE - medium greyish brown, medium grey and
medium brown, mudstone, cryptoetystalline, very silty, very
argillaceous, no effective porosity, N shows.

SILTSTONE - dark grey, grading to dark greyish black,
quartzose, silica cement, frequent calcite cement down sect,
very argillaceous, organic in small part to occasional amounts
ofblack organic staining, well indurated.
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INTERVAL
(metres)

1800 - 1810

LITH
(%)

80

10

05

05

§..AMPLE RECORD

DESCRIPTION

SHALE - medium grey, occasional light grey, fissile and
splintety, generally as above, becoming less fractured in this
interval, abundant amounts of light brown bentonitic
calcareous claystone laminae throughout, rare amounts of
pyrite grains, moderately indurated.

LIMESTONE - medium to dark brown, occasional very light
buff, mottled, bioclastic wackestone, cryptocrystalline,
occasional microcrystalline, occasional crinoid and foram
skeletal detritus, rare amounts ofpelecypod skeletal detritus,
silty, dolomitic in small part, argillaceous in part, arenaceous
in part to floating lower fme s~'qwUtz grain dispersed
throughout, very organic in pN"t'IO common amounts of-dark
brown to black organic staining, no effective por~)~ty, N . <

shows. .

SANDSTONE - clear and offwhite, grading to light and m
reddish brown, occasional amounts ofmedium to dark grey
and dark greyish black in small part, upper very fine grained,
minor amounts oflower fine grained, a, well sorted,
consolidated, minor amounts ofanhydritic clay matrix down
sect, silica cement I assoc quartz overgrowth, rare pyrite
cement, vitreous quartz, poor intergranular porosity, q
amounts ofdark greyish black and medium brown organic
staining throughout, N shows.

SILTSTONE - dark grey, grading to dark greyish black,
quartzose, silica cement, frequent calcite cement down sect,
vety argillaceous, organic in small part to occasional amounts
ofblack organic staining, well indurated.

109



DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

11

I
11

1\
II
I
I
I
I
I
I
I'
I
I
I
I
I
I

INTERVAL
(metres)

1810 - 1820

1820 - 1825

LITH
(%)

85
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SAMPLE RECORD

DESCRIPTION

SHALE - medium grey, common dark grey, occasional
amoWlts oflight grey, fissile and splintery, distinct cleavage
development, common jointing, fractured, occasional small
scale microfracturing to sealed I anhydrite and calcite spar,
minor amounts ofpyrite fracture fin and pyrite granules,
becoming slightly dolomite in part down sect, moderately
indurated.

SANDSTONE - offwhite to beige, minor VeJY light brown,
upper very fine to upper fine grained, subangular to
subrounded, well sorted, consolidated, silica cement I assoc
quartz overgrowth, rare pyrite cement, vitreous quartz, poor
intergranular porosity, minor amounts of light brown patchy
organic staining , quick dull yellow massive halo cut
fluorescence.

SILTSTONE - dark grey, grading to dark greyisb black,
quartzose, silica cement, frequent calcite cement down sect,
very argillaceous, organic in small part to occasional amounts
ofblack organic staining, wen indurated.

MARLSTONE - dark grey, medium brown, grading to dark
brownish black in part, calcar~us, silty, well indurated.

SHALE - mediwn grey, common dark grey, occasional
amounts oflight grey, fissile and splintery, distinct cleavage
development, common jointing, fractured, occasional small
scale microfracturing to sealed I anhydrite and calcite spar,
minor amounts ofpyrite fracture fill and pyrite granules,
becoming slightly dolomite in part down sa.~ moderately
indurated.
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INTERVAL
(metres)

1825 - 1830

1830 - 1835

1835 - 1840

1840 - 1845

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPl10N

SHALE· mediwn grey, common dark grey andminor dark
greyish black, fissile and splinteJy, locally blocky, distinct
cleavage development, common jointing oblique and
perpendicular to cleavage, fractured, occasional small scale
microfracturing to sealed / calcite spar. occasional clay Fe
concretion, rare pyrite granules, becoming slightly dolomite
in part, moderately indurated,

SHALE· mediwn grey. occasional amounts ofdark brownish
grey, generally as above. becoming very finely laminated I
black organic matter in small part, rare amounts of
slickensides, moderately indurated.

SHALE· mediwn grey. splintery and fissile, blocky in part,
distinct cleavage development, common jointing oblique to
cleavage. becoming incmgly jointed, fractured to minor
amounts ofclear to white very fine to m crystalline calcite
and dolomite spar, CIYsta1 habit equant in small part, very
slightly dolomitic. rare amounts ofpyrite grains, moderately
indurated.

SHALE· light and mediwn grey. splintery and fissile, blocky
in part, distinct cleavage development, common jointing
oblique to cleavage, generally as above, becoming incmgly
dolomitic. less fractured thin above to occasional amounts of
clear to white microcrystalline to very fine CI)'Stalline calcite
and dolomite spar. CIYsta1 habit equant in small part,
occasional amounts ofclay Fe concretion, moderately
indurated.
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INTERVAL
(metres)

1845 - 1850

1850 - 1860

1860 - 1865

1865 - 1870

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

SHALE -light and medium grey, splintery and fissile, blocky
in part, distinct cleavage development, common jointing
oblique to cleavage, generally as above, dolomitic in part,
more fractured thin above to occasional amounts ofclear to
white very fine crystalline to coarse crystalline calcite and
dolomite spar, crystal habit equant in small part, rare amounts
ofclay Fe concretion, moderately indurated.

SHALE - medium grey, minor medium brownish grey,
occasional light grey, splintery and fissile, block)' in part,
distinct cleavage development, common jointing oblique to
cleavage, dolomitic in part to becoming less dolomitic down
sect, fractured in small part to me amounts ofclear to white
more recrystallized, calcite spar, rare slickensides, rare
amounts ofclay Fe concretion, rare pyrite grains, moderately
indurated.

SHALE -light to medium grey, occasional dark brownish
grey, subfissile to fissile, , generally as above, dolomitic in
small part, occasional amounts ofsmall scale microfracturing
in small part to rare amounts ofclear to white more
recrystallized, calcite spar, occasional slickensides increase in
proportion to above interval, rare amounts ofclay Fe
concretion, rare pyrite grains, moderately indurated.

SHALE - light to medium grey, occs.sional dark brownish
grey, subfissile to fissile, minor blO'.:ky, generally as above,
jointing increasing slightly in this interval, dolomitic in small
part, occasional clay Fe concretion, rare amounts of small
scale rnicrofraeturing in small part to rare amounts ofclear to
white microcrystalline !'.aJcite spar, silica spar, and rare
amounts ofpyrite veining, rare slickensides, rare pyrite
grains, moderately indurated.
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SHALE - medium grey, grading to medium brownish grey in
part, fissile to subfissile, abundant blocky and splintery,
generally as above, becoming incmgly jointed, ini..TCaSe in
slickensides, fractures sealed I cryptocrystalline silica spar,
well indurated.

II3

SHALE -light to medium brownish grey, occasional amounts
ofdark grey, fissile, minor subfi~ile and blocky down sect,
distinct cleavage development, common jointing oblique to
cleavage, fractured in small part to occasional to rare amounts
ofclear to white microcrystalline calcite spar, occasional
amounts ofmedium to coarse crystalline silica spar, crystal
habit truncated, rare amounts ofequant, rare slickensides, rare
amounts ofclay Fe concretion, rare disseminated pyrite,
moderately indurated.

DESCRIPTION

MARLSTONE - medium grey, grading to medium brown,
dolomitic, well indurated.

SHALE -light grey, occasional amounts ofmedium grey,
subfissile to blocky, fissile in part, indistinct cleavage
development, jointed in small part to oblique to cleavage, rare
amounts of small scale microfraeturing to sealed I white
cryptocrystalline calcite and dolomite spar, rare amounts of
silica spar, rare amounts ofclay Fe stain concretion,
moderately indurated.

SHALE - light brownish grey and medium grey, subfissile to
blocky, splintery in part, indistinct cleavage development,
jointed in small part to oblique to cleavage, rare amO\mts of
small scale microfrfJeturing to sealed I white cryptocrystalline
calcite spar, occasional amounts ofclay Fe stain concretion,
rare amounts oflight brown claystone laminae, rare pyrite
grains, moderately indurated.

SAMPLE RECORD
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INTERVAL
(metres)

1870 - 1880

1880 - 1885

1885 -1895

1895 - 1900

'Il
Ii

:1
I:

>1;

I
'I'·, '

'I'·i..' ;
I

11
,I
I
I:

I
I
I
I
,. '-::

I
,

I



DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

10-15 MARLSTONE - medium brown and medium brownish grey,
dolomitic, common very fine scale microfraeturing to sealed /
white to light grey cryptocrystalline dolomite and silica spar,
well indurated.
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INTERVAL
(mttres)

1900 -1905

1905 -1920

1920 -1925

LITH
(%)

100

85-90

100

SAMPLE RECORD

DESCRIPTION

SHALE· medium grey, occasional amounts oflight grey,
subfissile to fissile in part, indistinct cleavage developmen~

jointed in small'part to oblique to cleavage, occasional
amounts oflight brown bentonitic claystone laminae, rare
amounts of small scale microfracturing to sealed / white
cryptocrystalline calcite and silica spar, rare amounts of
pyrite fractured fill, rare amounts ofclay Fe stain concretion,
moderately indurated.

SHALE - medium grey, grading to medium brownish grey,
subfissile to fissile in part, indistinct cleavage development,
jointed in small part to oblique to cleavage, common amounts
of clay Fe stain concretion, locally becoming very siderite' to
pervasive mediWll brown patchy siderite staining throughout
( decrease in proportion down sect ), occasional amounts of
light brown bentonitic claystone laminae, rare amounts of
small scale microfracturing to sealed / white Cl)'ptocrystalline
calcite and silica spar, rare amounts ofpyrite veining,
moderately to well indurated.

SHALE· light grey, grading to medium grey, subfissile to
fissile in part, splintery in part, distinct cleavage
developmen~ jointed in small part to oblique to cleavage, rare
amounts ofsmall scale microfracturing to sealed / light grey
cryptocrystalline calcite and dolomite spar, slightly dolomitic,
occasional amounts of light brown and light grey bentonitic
claystone laminae, rare amounts ofmedium brown clay Fe
concretion, rare amounts ofp.yritized foram skeletal detritus,
moderately indurated.
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05-10 MARLSTONE - medium grey and medium brownish grey,
dolomitic, well indurated.
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INTERVAL
(metres)

1925 - 1935

1935 - 1945

1945-1955

LITH
(%)

100

90-95

90

10

SAMPLE RECORD

DESCRIPTION

SHALE - light to medium grey, subfissile to fissile in part,
splintery in part, distinct cleavage development, jointed in
small part to oblique to cleavage, rare amounts ofsmall scale
microfracturing to sealed / light grey cryptocrystalline calcite
and dolomite spar, slightly dolomitic, occasional amOlli1ts of
light brown and light grey bentonitic claystone laminae, rare
amounts ofmedium brown clay Fe concretion, rare amounts
ofpyrite grains, moderately indurated.

SHALE - light to medium grey, subfissile to fissile in part,
splintery in part, distinct cleavage development, jointed in
small part to oblique to cleavage, rare amounts ofsmall scale
microfracturing to sealed / light grey cryptocrystalline calcite
and dolomite spar, slightly dolomitic, occasional amounts of
light brown and light giVY bentonitic claystone laminae, rare
amounts ofmedium brown clay Fe concretion, rare amounts
ofpyrite grains, moderately indurated.

SHALE - medium grey, subfissile to fissile in part, distinct
cleavage development, jointed in small part to oblique to
cleavage, rare amounts ofsmall scale microfraeturing to
sealed I light grey cryptocrystalline calcite and dolomite
spar, slightly dolomitic, occasional amounts of light brown
and light grey bentonitic claystone laminae, rare amounts of
medium brown clay Fe concretion, rare amounts of pyrite
grains, moderately indurated.

MARLSTONE - medium brown, dolomitic, well indurated.
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INTERVAL
(metres)

1955 - 1970

1970 - 1980

1980 -1985

80

10

10

100

100

~AMPLE RECORD

DESCRIPTION

SHALE· medium grey, subfissile, minor amounts of fissile
in part, distinct cleavage development, locally jointed in part
to oblique to cleavage, rare amounts ofsmall scale
microfracturing to sealed I white ClYPtoaystalline calcite and
dolomite spar, slightly dolomitic, occasional amounts of
medium brown clay Fe:...tain concretion, rare amounts oflight
brown and light grey bentonitic claystone laminae, rare
amoWlts ofmedium brown clay Fe concretion, rare amounts
ofpyrite grains, modemtely indurated.

MARLSTONE • light brown, very earthy, very calcareous,
common foram skeletal detritus, bentonitic, m.oderately
indurated.

SANDSTONE· offwhite to light brown and light tan in part,
upper very fine to upper fine gmined in part to grained size
decreasing down sect, subangular to subrounded, well sorted,
consolidated, silica eelnent, occasional amoWlts ofpyrite
cement, vitreous quartz, poor integrand porosity, occasional
amounts ofspotty medium to dark brown and black organic
staining, N dJy fluorescence, slightly pale yellowish white
halo Cut fluorescence, pale yellowish white ring on spot plate
after evapomtion ofsolvent.

SHALE· medium grey, minor light grey, subfissile to fissile,
distinct cleavage development, jointed in small part, fractured
in part to occasional amounts ofwhite CI)'ptoCt)'staIline
calcite spar, dolomitic in part, becoming incmgly dolomitic
down sect, rare amoWlts oflight grey bentonitic claystone
laminae, moderately indurated.

SHALE· medium grey, grading to medium brownish grey,
subfissile to fissile, distinct cleavage development, jointed in
small part, fractured in pmt to occasional amounts ofwhite
CI)'ptoCt)'stalline calcite spar, dolomitic, occasional amounts
ofclay Fe concretion, occasional amounts oflight grey and
light brown bentonitic claystone laminae, moderately
indurated.
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INTERVAL
(metra)

1985 - 1990

1990 - 1995

1995 -2000

2000-2005

2005 - 2010

2010 - 2015

LITH
(%)

100

100

100

90

10

90

10

100

SAMPLE RECORD

DESCRIPTION

SHALE - medium grey, grading to medium brownish grey,
subfissile, indistinct cleavage development, generally as
above, becoming more fractured in part to sealed / white
cryptocrystalline calcite spar, dolomitic, increasing amounts
ofclay Fe concretion, moderately indurated.

SHALE - medium grey, grading to dark grey, subfissile,
indistinct cleavage development, generally as above,
dolomitic, increasing amounts ofclay Fe concretion,
moderately indurated.

SHALE - medium grey: subfissile, indistinct cleavage
development, jointed in small part, exhibits increased
fracturing in part to sealed / white cryptocrystalline calcite
and light grey silica spar, dolomitic in part, occasional
amounts ofclay Fe concretion, moderately indurated.

SHALE - medium grey, subfissile, indistinct cleavage
development, jointed in small part, rare small scale
microfraetwing to sealed / white cryptocrystalline calcite
spar, dolomitic, occasional amounts ofclay Fe concretion,
moderately indurated.

MARLSTONE - light grey, dolomitic, calcareous in part,
well indurated.

SHALE - medium grey, subfissile and fissile, generally as
above, dolomitic, rare amounts ofclay Fe concretion,
moderately indurated.

MARLSTONE -light grey, dolomitic, calcareous in part,
weB indurated.

SHALE - medium grey, subfissile and blocky, indistinct
cleavage development, becoming incmgly jointed and
fractured to minor amounts ofwhite to offwbite
cryptocrystalline calcite spar, dolomitic, rare amounts of light
greyish brown bentonitic claystone laminae, moderately
indurated.
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2025 -2030

2015 - 2025

DESCRIPTION

MARLSTONE - medium grey, calcareous, well indurated.

SHALE - medium grey. as above. common pyrite gmins and
granules, fractered in small part to occasional amounts of
white to offwhite cryptocrystalline calcite spar, rare amounts
of fossil fragments, moderatety indurated.

SHALE - medium grey. subfissile. indistinct cleavage
development, very calcareous throughout, rare amounts of
cl~ Fe concretion, rare amounts offossit fragments.
moderately indurated.

SAMPLE RECORD

90

LITH
(%)

10

100

INTERVAL
(metres)

irFI,?;~~f:'1<~;~W";'I!~!W!;':}~ji'\)...

". i

Ii
I
II
1\
I:
'j;!I;

2030-2035 90 SHALE - medium grey. subfissile. indistinct cleavage
development, slightly calcareous, rare amounts of small scale
microfracturing to sealed I white cryptocrystalline calcite
spar, rare amounts of pyrite grains, moderately indurated.

10 MARLSTONE - medium grey. occasional light grey and light
brown, very calcareous. locally very arenaceous to floating
upper very fine size a quartz grains dispersed throughout,
well indurated.

2035 - 2040 90 SHALE - medium grey, subfissile and blocky, indistinct
cleavage development, slightly calcareous. occasional
amounts ofmicrofracturing - as above. sealed I pyrite in part,
rare amounts oflight brown bentonitic claystone laminae.
moderately indurated.

10 MARLSTONE - medium grey, calcareous, well indurated.

2040 - 2050 90 SHALE - medium grey. subfissite, indistinct cleavage
development, calcareous, occasional tffiOUIits of small scale
microfracturing to sealed ,. ~"hite cryr)tocrystalline calcite and
silica spar, moderately indurat~d.

10 MARLSTONE - medium grey, occasional medium brown,
calcareous, well indurnted.
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SAMPLE RECORD
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INTERVAL
(metres)

2050 - 2055

2055 - 2060

2060 -2070

2070 - 2075

LITH
(%)

90

10

100

90

10

85

15

DESCRIPTION

SHALE - medium grey, subfissile and blocky, indistinct
cl~vage development, dolomitic, occasional amounts of
small scale microfracturing to sealed I white cryptoaystalline
spar, moderately indurated.

MARLSTONE - medium grey, occasional medium brown,
calcareous, well indurated.

SHALE - medium grey, subfissile to fissile, indistinct
cleavage development, jointed in part, rare amounts ofsmall
scale microfmcturing to sealed I white to light grey
cryptocrystalline dolomite spar, fractured in small part to rare
slickensides, occasional light brown bentonitic claystone
laminae, moderately indurated.

SHALE - medium grey, subfissile to blocky, indistinct
cleavage development, dolomitic, becoming calcareous
down ~'t, rare amounts ofsmall scale microfracturing to
sealed I white to light grey cryptoCJ)'stalline dolomite spar,
moderately indurated.

MARLSTONE - medium grey, calcareous, becoming
dolomitic down sect, arenaceous in small part to floating
upper very size a frost quartz grains dispersed throughout,
well indurated.

SHALE - medium grey, subfissile, indistinct cleavage
development, dolomitic, rare amounts ofsmall sc.a1e
microfracturing to sealed I white to light grey
cryptocrystalline dolomite spar, rare undifferentiated foram
skeletal detritus, moderately indurated.

MARLSTONE - medium grey, calcareous, becoming
dolomitic down sect, arenaceous in small part to floating
upper very fine size subangular frosted quartz grains
dispersed throughout, well indurated.
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10 MARLSTONE - medium grey, calcareous, becoming
dolomitic down sec~ arenaceous in small part to floating
uppl;r very fine size subangular frosted quartz grains
dispersed througbou~ well indurated.
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INTERVAL
(metres)

2075 - 2080

2080 - 2090

2090 -2095

2095 - 2100

LITH
(%)

100

85

15

90

90

10

SAMPLE RECORD

DESCRIPTION

SHALE - medium grey, subfissile, indistinct cleavage
developmen~ dolomitic, rare amounts ofsmall scale
microftacturing to sealed I white to light grey
cryptocrystalline dolomite spar, rare Wldifferentiated foram
skeletal detritus, moderately indurated,

SHALE - medium grey, subfissile, indistinct cleavage
development., dolomitic in part, rare amoWlts of small scale
microfracturing to sealed I white to light grey
cryptocrystalline dolomite spar, rare pyrite grains, moderately
indurated,

MARLSTONE - medium grey, calcareous, becoming
dolomitic down sec~ arenaceous in small part to floating
upper very fine size subangular frosted quartz grains
dispersed througbou~ well indurated,

SHALE - medium grey, subfissile, common blocky, indistinct
cleavage development, rare amounts of small scale
microfracturing to sealed I white cryptocrystalline dolomite
spar, rare disseminated pyrite and pyrite grains, rare clay Fe
stain concretion, moderately indurated.

SHALE - medium grey, subfissile, common blocky, indistinct
cleavage development, rare amoWlts of small scale
microfracturiug to sealed I white cryptocrystalline dolomite
spar, rare disseminated pyrite and pyrite grains, rare clay Fe
stain concretion, moderately indurated.

MARLSTONE - medium grey and medium brown,
calcareous, well'indurated..,' ":
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(metres)

2100- 2105

2105 - 21 15

2115 - 2120

2120-2125

LITH
(%)

so

10

10

90

10

100

100

SAMPLE RECORD

DESCRIPTION

SHALE. medium grey, subfissile to fissile, distinct cleavage
development, rare amounts ofsmall scale microfracturing to
sealed I white cryptoCl)'stalline dolomite spar, occasional clay
Fe stain concretion, rare disseminated pyrite ClIld pyrite
grains, rare crinoid skeletal detritus, moderately indurated.

MARLSTONE • mediun1 grey and medium brown,
calcareous, well indurated.

SILlCALTSTONE to medium grey, quartzose, silica and
calcite cement, rare pyrite cement, well indumted.

SHALE. medium grey, subl1ssile to fissile, minor amounts
ofsplintely and blocky, distinct cleavage development,
jointed in part, minor amounts ofsmall scale microfracturing
to sealed I white cryptocrystallh'1e calcite spar,
mi(,j()tTactming increasing down sect, occasional pyrite
grains and r>Tite veining, rare clay Fe concretion,
moderat:ly indurated.

SILTSTONE· medium grey, quartzose, silica and calcite
cement, rare pyrite cement, well indurated.

SHALE. medium grey, grading to dark brownish grey and
medium brown in part, subfissile, blocky in part, indistinct
cleavage development, locally common amounts ofsmall
scale microfracturing to sealed I white Cl)'ptoCl)'stalline to m
crystalline calcite spar, common clay Fe stain concretion,
becoming siderite' in part, moderately indurated.

SHALE· medium grey, grading to light grey in part,
subfissile to fissile, splintery in part, distinct cleavage
development, rare amounts ofsmall scale microfraeturing to
sealed I white cryptocrystalline calcite spar, rare Fe stain
concretion, moderately indurated.
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INTERVAl"
(metres)

2125 - 2130

2130-2135

2135 - 2140

2140·2150

LITH
(%)

90

10

100

90

05

95

os

SAMPLE RECORD

DESCRIPTION

SHALE. medium grey, rare amounts ofdark grey, subfissile
and blocky, indistinct cleavage development, becoming
slightly carbonaceous in very small part, rare amounts of
pyritized foram skeletal detritus, moderately indurated.

MARLSTONE • medium greyish brown, dolomitic, well
indurated.

SHALE. medium grey, rare amoWlts ofdark grey and dark
greyish black, subfissile, common blocky, indistinct cleavage
development, becoming slightly carbonaceous in small part,
occasional amoWlts ofsmall scale microfracturing to sealed I
white cryptocrystalline calcite spar, occasional amounts of
pyrite grains to increasing I in this interval, moderately
indurated.

SHALE. medium grey, grading to medium brownish grey,
subfissile, minor fissile, distinct cleavage development,
dolomitic in part, siderite' in part, occasional pyrite grains • as
above, rare crinoid skeletal detritus, moderately indurated.

MARLSTONE • medium greyish brown, dolomitic, well
indurated.

SHALE· grey, grading to mediwn brownish grey, subfissile,
minor fissile, indistinct cleavage development, fractured to
sealed I white ctyptOCI)'stalline to fme crystalline anhedral
calcite spar, rare amounts ofvery fine crystalline pyrite spar,
dolomitic in part, siderite' in part, occasional pyrite grains and
granules to increasing within this interval, moderately
indurated.

MARLSTONE • medium greyish brown, dolomitic, well
indurated.
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SHALE - medium grey, occasioual amounts ofdark grey,
subfissile, minor fissile, distinct cleavage development rare
amounts ofsmall scale microfracturing to sealed I white
cryptoaystalline calcite spar, rare amounts ofdisseminated
pyrite, dolomitic in small part, moderately indurated.

DESCRIPTION

MARLSTONE - dark greyish brown grading to black,
dolomitic, very silty, locally very pyritic, siliceous in part,
very organic I bituminous throughout, well indurated.

SHALE - dark greyish black, minor amounts ofmedium to
dark greyish brown, blocky and splintery, extensively
fractured to open in small part, sealed I white
cryptoClystalline ca, and clear medium to very coarse
crystalline euhedral silica spar, occasional amounts ofpyrite
veining, very organic I carbonaceous and bituminous
throughout, locally very siliceous in small part, slow pale
yellow halo Cut fluorescence, moderately indurated.

SHALE - dark greyish black and medium brown, grading to
medium greyish brown, subfissile to fissile, less fractured
thin above, locally becoming very siderite' to common clay
Fe stain concre'Jon, occasional phosphate grain inclusions,
occasional pyrite grains, organic I carbonaceous as above,
well indurated.

SHALE - medium brown, grading to medium greyish brown,
minor dark greyish black, subfissile, occasional amounts of
fissile, distinct cleavage development, jointed in small part,
locally vel)' organic I carbonaceous, vel)' siderite', occasional
clay Fe stain concretion, pyritic in small part, minor pyrite
grains and granules dispersed throughout, moderately to well
indurated.

SAMPLE RECORD

IS

100

LITH
(%)

85

100

100
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2150 - 2160

2160 - 2170

INTERVAL
(metres)

2170 - 2175

UPPER DEVONIAN
F~TBLACKSHALEHEXSHAW
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INTERVAL
(metres)

2180 -2190

2190- 2200

2200 - 2210

LITH
(%)

100

80

20

85

15

SAMPLE RECORD

DESCRIPTION

SHALE - black, grading to dark greyish black, grading to
dark greyish brown, subfissile and blocky, occasional
amounts of fissile, distinct cleavage development, jointed in
small part, locally very organic / carbonaceous / phosphatic in
large part to common fine to m size r phosphate grains
scattered throughout, siderite' in part, occasional clay Fe stain
concretion, occasional pyrite grains and granules dispersed
throughout, moderately to well indurated.

SHALE - black, grading to dark greyish black and medium
greyish brown, subfissile and splintery, di.stinct cleavage
development, jointed in small part, locally very organic /
carbonaceous / phosphatic in large part to minor fine to m
size r phosphate grains scattered throughout, bituminous in
part, sideritic in part, occasional clay Fe SuLlt concretion
increasing in property down sect, occasional pyt;te grains and
granules dispersed throughout, rare light brown bentonitic
claystone laminae, rare pyritized foram skeletal detritus,
moderately to weIl indurated.

SILTSTONE - white to light brown, grading to dark greyish
black, quartzose, silica cement, rare phosphate grains,
arenaceous to very fme size, common dark greyish black
orgartic staining throughout, weIl indurated.

SHALE - dark grey, grading to dark brownish grey and dark
greyish black, minor medium greyish brown, subfissile and
splintery, distinct cleavage development, jointed in small
part, 10ca1ly organic / carbonaceous / phosphatic in part to
occasional amounts of fine to m size r phosphate grains
scattered throughout, bituminous in part, siderite' in part,
occasional clay Fe stain concretion increasing in proportion
down section, occasional pyrite grains Hnd granules dispersed
throughout, moderately to weIl indurated.

SILTSTONE - mediwn brown, grading to dark greyish
black, quartzose, silica cement, rare phosphate grains,
arenaceous to very fme size, common medium brown and
dark greyish black organic staining throughout, weIl
indurated.
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20 SILTSTONE· medium brown, grading to dark greyish black,
quartzose. silica cement, rare phosphate grains. arenaceous to
very fine size. common medium brown and dark greyish
black organic staining throughout, well indurated.
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INTERVAL
(metres)

2210 -2215

2215· 2225

LITH
(%)

80

85

15

SAMPLE RECORD

DESCRIPTION

SHALE· dark grey. grading to medium greyish brown and
dark greyish black. subfissile and splintery, distinct cleavage
development, jointed in small part, occasional amounts of
small scale microfracturing to sealed / white cryptocrystalline
calcite spar. focally organic / carbonaceous / phosphatic in
small part, locally very siderite' in part, minor clay Fe stain
concretion, minor pyrite grains and granules dispersed
throughout, moderately to well indurated.

SHALE· medium Fi. common dark grey. occasional
amounts ofdark greyish black, subfissile. minor blocky.
indistinct cleavage development, occasional amounts of
small scale microfracturing to sealed / white cryptocrystalline
calcite spar and silica spar. minor amounts oflight grey and
light brown bentonitic claystone laminae, occasional pyrite
grains and granules. carbonaceous in part becoming
increasing carbonaceous and phosphate down section,
moderately indurated.

SILTSTONE· medium brown, grading to medium greyish
brown. quartzose, rare phosphate grains, occasional silica and
siderite cement, very argillaceous, locally very bituminous,
moderately indurated.
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20 SILTSTONE· medium to dark greyish brown, quartzose,
pyritic, very argillaceous, abtmdant medium to dark brown
organic staining throughout, moderately indu.nrted.
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INTERVAL
(means)

2225 - 2235

2235 -2245

2245 - 2255

LITH
(%)

80

85

15

90

SAMPLE RECORD

DESCRIPTION

SHALE· medium grey and dark greyish brown, grading
down section to dark greyish black and black, subfissile,
minor blocky, indistinct cleavage development, very organic
in large part, very carbonaceous throughout, phosphate in
large part, locally common amounts ofmedium brown clay
Fe stain concretion throughout, occasional pyrite grains and
granules to increase in proportion down section, moderately
indurated.

SHALE· dark greyish black and black, grading down section
to medium and dark grey, subfissile, minor blocky, indistinct
cleavage development, very organic.in part, very
carbonaceous in part, locally dolomitic down sect, rare
amounts ofsmall scale microfracturing to sealed / white
cryptoctySta1line calcite spar, rare amounts oflight to
medium brown clay Fe stain concretion, rare amounts of
pyrite grains and granules, moderately indurated.

SILTSTONE· medium to dark greyish brown, quartzose,
pyritic, very argillaceous, abundant medium to dark brown
organic staining throughout, moderately indurated.

SHALE· dark greyish black and black, grading ta m and
dark grey, subfissile, minor fissile, distinct cleavage
development, organic in part, very phosphate, cs'lA>naceous
in part, dolomite in part, occasional to minor amounts of
medium to dark brown bentonitic claystone laminae, rare
amounts ofsmall scale microfracturing to sealed I white
cryptocrystalline calcite spar and clear silica spar, locally
very pyritic, minor amountc; ofpyrite grains and granules,
rare amounts ofpyritized crinoid skeletal detritus, moderately
indurated.
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10 SILTSTONE - dark greyish brown, grading to dark greyish
black, quartzose, silica cement, very argillaceous, abundant
dark brown to black organic staining throughout, well
indurated.
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INTERVAL
(metres)

2255 -2260

2260 -2265

LITH
(%)

85

15

100

SAMPLE RECORD

DESCRIPTION

SHALE - dark grey, grading to dark greyish black and black,
minor amounts ofmedium grey, subfissile, minor fissile,
distinct cleavage development, locally very bentonitic in part,
organic in large part, very phosphate, very carbonaceous,
dolomite in part, minor amounts ofmedium to dark brown
bentonitic claystone laminae, rare amounts ofsmall scale
microfracturing to sealed I clear to white cryptocrystalline to
coarse crystalline silica and calcite spar to encrusted I black
bitumen in part, very pyritic, minor amounts ofpyrite grains
and granules, moderately to poorly indurated.

SILTSTONE - dark greyish brown, grading to dark greyish
black, quartzose, silica cement, vel}' argillaceous, abundant
dark brown to black organic staining throughout, well
indurated.

SHALE - dark grey and dark greyish black, subfissile,
indistinct cleavage development, organic in large part, very
phosphate, very carbonaceous, bentonitic in part, minor
amounts of light grey to m and dark brown bentonitic
claystone laminae, rare amounts of small scale
microfracturing to sealed I clear to white cryptocrystalline
calcite spar to encrusted I black bitumen in part, very pyritic
in part, minor amounts ofpyrite grains and granules,
moderately to poorly indurated.

127



DAX Consulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-123-30

····.·;...1·:'I.:... \'>. t

I"
I
I~

·Ii
I·
,Ii
/;I~~
:';

",11

Ii
I'
;1
I'
I
I
I
'I
I
I

INTERVAL
(metres)

2265 -2270

2270-2275

2275 - 2285

2285 -2290

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

SHALE - dark grey, grading to dark greyish black, subfissile,
minor amounts ofblocky, indistinct cleavage development,
organic in part, carbonaceous in part, occasional amounts of
light grey to light brown bentonitic claystone laminae, rare
amOlmts ofsmall scale microfracturing to sealed / clear to
greyish white cryptocrystalline calcite and silica spar, pyritic
in part, local common disseminated pyrite, minor amounts of
pyrite grains and granules, moderately indurated.

SHALE - dark grey, subfissiie, minor amounts ofblocky,
indistinct cleavage development, carbonaceous in small pml,
occasional amounts oflight grey to light brown bentonitic
claystone laminae, rare amounts ofsmaIl scale
microfracturing to sealed / clear to greyish white
cryptocrystalline silica spar, locally very pyritic in part, local
common disseminated pyrite, minoramounts ofpyrite grains
and granules, moderately indurated.

SHALE - dark grey and dark greyish black, subfissile, minor
amounts of fissile, distinct cleavage development,
carbonaceous, minor to common amounts oflight grey to
light brown bentonitic claystone laminae, rare amounts of
small scale microfracturing to sealed / clear to light greyish
white cryptocrystalline silica spar, locally pyrite in part,
occasional disseminated pyrite, occasional amounts ofpyrite
grains and granules, moderately indurated.

SHALE - dark grey and dark greyish black, grading down
sect to black, subfissile, rare amounts of fissile, indistinct
cleavage development, carbonaceous to becoming incmgly
carbonaceous down sect, minor amounts oflight brown
bentonitic claystone laminae, rare amounts ofsmall scale
microfracturing to sealed / light greyish white
cryptocrystalline calcite spar, pyrite in part, occasional
disseminated pyrite, occasional amounts ofpyrite grains and
granules, moderately indurated.
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05 MARLSTONE - medium brown, dolomitic, siliceous in part,
well indurated.
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INTERVAL
(metres)

2290-2300

2300-2305

2305 -2315

2315 -2325

LITH
(%)

100

100

95

100

SAMPLE RECORD

DESCRIPTION

SHALE - dark grey and dark greyish black, subfissile, rare
amounts offissile, indistinct cleavage development,
carbonaceous, locally becoming incmgly pyritic to common
disseminated pyrite throughout, rare amounts oflight brown
bentonitic claystone laminae, rare amounts ofsmall scale
microfracturing to sealed / light greyish white
ClYPtoctystalline calcite spar, rare pyrite grains and granules,
moderately indurated.

SHALE - dark grey and dark greyish black, subfissile, rare
amounts offissile, indistinct cleavage development,
carbonaceous, locally becoming moderately pyritic to
common pyrite throughout, rare amounts oflight brown
bentonitic claystone laminae, rare amounts ofsmall scale
microfracturing - sealed with light greyish white
ClYPtocrystalline calcite spar, rare pyrite grains and granules,
moderately indurated.

SHALE - dark grey, grading to dark greyish black, subfissile,
minor blocky and fissile, distinct cleavage development,
carbonaceous, locally pyritic to occasional amounts of
disseminated pyrite, rare amounts ofsmall scale
microfracturing - sealed with white cryptoctystalline calcite
spar, rare pyrite grains and granules, moderately indurated.

SHALE - black, blocky, minor subfissile, distinct cleavage
development, jointed in part, very carbonaceous, locally
phosphatic, locally organic in part, slightly increase in small
scale microfracturing - sealed with light greyish white
cryptocrystalline dolomite spar, locally very pyritic to
common disseminated pyrite throughout, rare pyrite grains
and granules, locally siliceous, moderately to well indurated.
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INTERVAL
(metres)

2325 -2335

2335 -2340

2340-2345

2345 -2355

2355 - 2360

LITH
(%)

100

100

100

100

100

SAMPI.lE RECORD--
DESCRlP110N

SHALE· black, subfissile and blockyt distinct cleavage
development, jointed in part, very carbonaceo~ locally
phosphatic, locally organic in part, occasional am01Dlts of
small scale microfracturing • sealed with light greyish white
cryptocrystalline dolomite spar, locally very pyritic to
common disseminated pyrite throughout, rare pyrite grains
and granules, locally siliceous in small part, moderately to
well indurated.

SHALE· dark greyish black, grading to dark grey in part,
subfissile and blocky. distinct cleavage development, jointed
in small part, locally pyritic to minor disseminated pyrite
throughout, rare pyrite grains and granules, moderately
indurated.

SHALE - dark grey and dark greyish black. subfissiIe and
blocky. distinct cleavage development, jointed in part,
locally pyritic in very small part to minor disseminated pyrite
throughout, rare pyrite grains and granules, moderately
indurated.

SHALE - black and dark greyish black. subfissile, minor
blocky. distinct cleavage development, locally pyritic in part .
to minor disseminated pyrite throughout, rare pyrite grains
and granules, pyrite increasing down section over interval,
carbonaceo~ organic, moderately indurated.

SHALE - black and dark greyish black. subfissile and
blocky, indistinct cleavage development, rare amounts of
small scale microfracturing - sealed with white
cryptocrystalline calcite spar, moderately calcareous in part,
locally pyritic in part to minor disseminated pyrite
throughout, rare pyrite grains and granules, carbonaceous,
loeally siliceous in part, organic, moderately to well
indurated.
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INTERVAL
(metres)

2360 - 2365

2365 -2370

2370- 2375

2375 -2380

2380 - 2385

LITH
(%)

100

100

100

85

15

95

05

SAMPLE RECORD

DESCRIPTION

SHALE - dim greyish b!Bck, subfissile and blocky, indistinct
cleavage development, generally as above, becoming
increasingly siliceous in this interval, minor disseminated
pyrite throughout, rare pyrite grains and granules,
carbonaceous, organic, moderately to well indurated.

SHALE - black and dark greyish black, sllbfissile and
blocky, indistinct cleavage development, locally pyritic in
part to minor disSeminated pyrite throughout, rare pyrite
grains and granules, carbonaceous, locally siliceous in part,
very organic in part, moderately to well indurated.

SHALE - black and dark greyish black, blocky, minor
subfissile, indi!l1inct cleavage development, locally pyritic in
part to minor disseminated pyrite throughout, rare pyrite
grains and granules, carbonaceous, locally very siliceous in
part, organic in part, moderately to well indurated.

SHALE - black, blocky and subfissile, distinct cleavage
development, pyritic in part to minor dissemin&ted pyrite
throughout, rare pyrite grains and granules, carbonaceous,
locally very siliceous in part, phosphatic in part, organic in
part, moderately to well indurated.

MARLSTONE - dark greyish brown and black, calcareous,
very siliceous, bituminous, well indurated.

SHALE· black, blocky, minor subfissil~. indistinct cleavage
development, extensively siliceous, carbonaceous and
phosphatic in part, pyritic in part to as fJbove, locally
becoming bituminous, well indurated.

SHALE to black to dark gray,. blocky to rainor fi!l'sile, very
calcareous to dolomitic, minor siliceous, organic rich,
scattered fossil remains, minor pyrite crystals, increase in
calcite healed small scale microfractures, moderately to well
indurated.
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SHALE - black, subfissile to blocky, indistinct cleavage
development, carbonaceous, rare 8D101mts oflight brown
bentonitic claystone laminae, extensively siliceous, rare
pyrite grains, organic in part, well indurated.

SHALE - black, subfissile and blocky, indistinct cleavage
development, locally minor amounts ofsmall scale
microfracturing - sealed with white cryptocrystalline calcite
spar and rare amounts ofpyrite veining, locally very pyrite
with disseminated pyrite, pyrite grains and pyrite granules,
occasional amoWlts ofpyritized sponge spicules down
section, locally very siliceous to becoming increasingly
siliceous down section, carbonaceous, phosphate in part, rare
amounts of light bro'Nll bentonitic claystone laminae, organic,
well indurated.

SHALE - black, blocky and subfissile, fissile in part, distinct
cleavage development, locally minor amounts ofsmall scale
microfracturing - sealed with calcite and siliceous spar,
extensively siliceous, carbonaceous, locally bituminous and
phosphatic, occasional disseminated pyrite and pyrite grains,
weD indurated.

SHALE - black, grading down section to dark greyish black,
subfissile to blocky, generally as above, becoming
increasingly carbonaceous, rare to occasional amounts of
light brown bentonitic claystone laminae, extensively
siliceous, decrease in pyrite, organic in part, well indurated.

DESCRIPTION

SHALE - black, blocky, minor subfissile, indistinct c)eavage
development, carbonaceous, bituminous in part, rare
slickensides, occasional amounts oflight brown bentonitic
claystone laminae, extensively siliceous, rare pyrite grains,
organic in part, well indurated.

MARLSTO~'E - dark greyish brown, dark greyish black,
microcrystalline, dolomitic, calcareous in part to becoming
moderately calcareous down section, locally pyritic, very silty
throughout, very bituminous, well indurated.

SAMPLE RECORD

LITH
(%)

100

100
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100

100
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INTERVAL
(metres)

2420-2430

2430-2440

2440-2445

2445 -2450

LITH
(%)

100

95

05

100

100

SAMPLE RECORD

DESCRIPTION

SHALE - black, grading to dark greyish black and dark grey
in part, subfissile and blocky, indistinct cleavage
development, locally minor amounts ofsmall scale
microfracturing - sealed with white to light grey
cryptocrystalline calcite and siliceous spar, rare amounts of
pyrite veining, locally very pyrite with disseminated pyrite,
locally very siliceous to becoming increasingly siliceous
down section, carbonaceous, phosphate in large part,
common 81D(lUots of light grey and light brown bentonitic
claystone lamin&o..~, I'8l'fi pyrite grains and granules, well
indurated.

SHALE - black, blocky and subfissile, indistinct cleavage
development, becoming very moderately calcareous, locally
minor amounts ofsmall scale microfracturing - sealed with
white to ~:Ql1t grey cryptocrystalline calcite and siliceous spar,
rare slick"asides, locally pyrite with disseminated pyrite, very
siliceous throughout, carbonaceous, phosphatic in large part,
minor amounts oflight brown bentonitic claystone laminae,
rare pyrite grains and granules, well indurated.

MARLSTONE - dark greyish brown, dark greyish black,
dolomitic, silty, ?}'ritic in part, very bitmninous, well
indurated.

SHALE - black, blocky, minor subfissile, indistinct cleavage
development, generally as above with an increase in
proportion ofpyrite in this interval, becoming increasingly
organic throughout interval, moderately to well indurated.

SHALE - dark grey and dark greyish black, blocky, minor
subfissile, indistinct cleavage development, generally as
above, decreasing in proportion ofpyrite in this interval,
becoming less siliceous in this interval, very organic in this
interval, moderately to well indurated.
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SAMPLE RECORD

INTERVAL
(metres)

LITH
(%)

DESCRIPTION

." .

Ii
"....·..•1'cit.....
0".

····.·.·..····1".
c' ,
~ ,

:·'·'.···1'·1.':C,; J

.'.'( . ~

~.·:."·II
". t:,'
I

" .
11

I
j
Ii

I
I
I

2450 - 2460 100

2460 - 2467.5 100

2467.5 - 2470 100

UPPER DEVONIAN
LOWER BESA RIVER

2470 - 2475 100

2475 - 2480 100

SHALE - black, occasional dark grey, blocky, minor
subfissile, indistinct cleavage development, carbonaceous,
phosphatic, locally very pyritic disseminated grains and
granules scattered throughout to increasing in proportion
down section, locally fractured in small part • sealed with
light greyish white cryptocrystalline calcite spar and pyrite,
siliceous in part, becoming increasingly organic, moderately
to weD indurated

SHALE· dark grey and black, subfissile and blocky"
indistinct cleavage development, carbonaceous, phosphatic,
becoming less siliceous than above interval, locally very
pyritic disseminated grains and granules scattered throughout
- increasing in proportion down section, minor amounts of
light grey and light brown bentonitic claystone laminae
throughout, locally fractured in small part • sealed with light
greyish white cryptocrystalline calcite spar, siliceous in part,
becoming less organic down section, moderately to well
indurated.

SHALE - black, blocky, minor subfissile, indistinct cleavage
development, carbonaceous, locally very pyritic to
disseminated grains and granules scattered throughout,
siliceous in small part, moderately to well indurated.

SHALE - medium grey, grading to medium brownish grey,
subfissile to fissile, distinct cleavage developmen~ very
bentonitic, moderately indurated.

SHALE· medium grey, subfissile to fissile, distinct cleavage
development, very bentonitic, rare pyrite grains and granules,
moderately indurated.
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INTERVAL
(mems)

2480-2485

2485 -2495

2495 -2500

2500 -2505

2505 - 2510

LITH
(%)

100

100

100

100

100

SAMPLE RECORD

DESCRIPTION

SHALE - medium grey, subnssile to blocky, indistinct
cleavage development, slightly dolomitic, bentonitic in part,
rare amounts ofsmall scale microfracturing - sealed with
light greyish white CI}'Ptocrystalline calcite spar, rare pyrite
grains WId granules, moderately indurated.

SHALE - medium grey, grading to medium brownish grey,
subfissile, indistinct cleavage development, dolomitic, rare
amounts of small scale microfracturing - sealed with light
greyish white cryptoCIYstalline calcite spar, rare crinoid
skeletal detritus, rare pyrite grains and granules, occasional
amounts of light to moderately tan and medium greyish
brown, earthy, cryptoCIYstalline ,calcareous dolomite and
dolomitic marlstone laminae - firactured in part - sealed with
cryptocrystalline anhydrite, then calcite spar, generally
increasing in proportion down section, modemely to well
indurated.

SHALE - medium grey, common amounts oflight grey and
light to moderately greenish grey, subfissile, blocky in part,
indistinct cleavage development, dolomitic, siliceou:., in small
part, rare amounts ofsmall sc:ale microfracturing - sealed
with light greyish white cryptoCIYstalline dolomite spar, rare
pyrite grains and granules, rare amounts ofmedium grey,
earthy, cryptOCJYstalline, siliceous, dolomitic marlstoil~

laminae, moderately to well indurated.

SHALE - medium grey, occasional light greenish grey,
subfissile, minor blocky, generally as above, becoming
increasingly siliceous, rare pyrite grains and granules,
siliceous in large part, no effective porosity, no shows, well
indurated.

SHALE - light and medium grey, subfissile, minor blocky,
indistinct cleavage development, dolomitic in part, exhibits
slight increase in small scale microfracturing - sealed with
white cryptoCIYstalline calcite mId dolomitic spar, rare grains
and granules, moderately indurated.
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SHALE· moderately to dark grey, subfissile, occasional
blocky, indi!.1inct cleavage development, rare amOlmts of
small scale microfracturing - as above, locally bentonitic,
moderately indurated.

SHALE· dark grey and dark greyish black, subfissile,
indistinct cleavage development, carbonaceous, phosphatic in
part, siliceous in small part, organic, minor am01mts oflight
grey and light brown bentonitic claystone laminae dispersed
throughout, fractured in part • sealed with white
etyptocrystalline to medium crystalline subhedral dolomitic
spar, minor pyrite granules dispersed throughout, moderately
indurated.

SHALE· black, subfissile, common blocky, carbonaceous,
locally pyritic, very siliceous throughout, well indurated.

DESCRIPTION

SHALE. medium grey, grading to medium brownish grey
and blue in part, subfissile, minor block')', indistinct cleavage
development, dolomitic in part, rare amounts ofsmall scale
microfracturing • sealed with light greyish white
cryptocrystalline calcite and siliceous spar, rare grains and
granules, siliceous in part becoming increasingly siliceous
down section, moderately to well indurated.

SHALE. medium grey, grading to dark grey in part,
subfissile, minor blocky, indistinct cleavage development,
dolomitic, becoming slightly more dolomitic than above, rare
amounts ofsmall scale microftacturing • sealed with light
greyish white Cl}'Ptocrystalline calcite and siliceous spar, rare
grains and granules, siliceous in part, moderately indurated.

SHALE. black, subfissile, common blocky, carbonaceous,
phosphatic in part, locally pyritic, very siliceous throughout,
well indurated.

SAMPLE RECORD

100

100

100

100

100

100

LITH
(%)

2535 -2540

2515 -2520

2525 -2530

2530-2535

2510-2515

INTERVAL
(metres)

2520-2525
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SAMPLE RECORD

11
I
11
11
Ii
1.1
_I
_I

I·'
I
,!
. I

•

1.1

I:
..
I:
I·:
I

INTERVAL
(metres)

2540-2545

2545 -2555

2555 - 2565

2565 -2570

2570-2580

2580 -2585

£

LITH
(%)

100

90

10

85

IS

100

100

100

DESCRIPTION

SHALE - medium grey, grading to medium brownish grey,
robfissile, splintery in part, indistinct cleavag~ development.
I~Uy very bentonitic. very slightly dolomitic, modera..tely
indUl'8l~.d.

SHALE - mOOium grey to medium brownish grey, subfissiIe,
as above, bentonitic in large part, moderately indurated.

LIMESTONE - light to medium greyish tan, mudstone,
lithographic, very siliceous. no effective porosity, no shows.

SHALE - medium grey, minor dark grey, occasional black,
subfissile to blocky, dolomitic in part. very bentonitic in part
to common medium grey bentonitic claystone laminae, rare
pyrite grains, moderately indurated.

LIMESTONE - medium greyish tan, mudstone, lithographic,
very siliceous. no effective porosity, no shows.

SHALE - medium grey, minor dade grey, occa~onal mcdimn
brownish grey. subfissile, minor blocky, bentonitic, minor
light grey and light brown bentonitic claystone 181m..
dispersed throughout, locally minor amounts ofsmail scale
microfractU1ing - sealed with cryptocrystalline to coarse
crystalline calcite and siliceous spar, rare pyrite grains,
moderately indurated.

SHALE - black, subfissile and blocky, siliceous throughout.
pyritic in part, well indurated.

SHALE - medium grey, minor dark grey and dark brownish
grey, subfissilc, minor blocky, locally siliceous, pyritic in
part, generally as above, slightly increase in pyrite:. grains,
moderately indurated.
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2605·2615

2600-2605

138

DESCR1PTlON

SHALE. medimn grey, common dark grey, grading to
metlimn brownish grey in smaU part, subfissilc, minor
bloc.ky, dolomitic in part, occasional amounts of light brown
dolomitic claystone laminae and dolomitic madstone laminae
dispersed throughout, pyritic in part, bentonitic in part, rare
pyrite grains, moderately indurated.

SHALE. moderately to dark grey, pading to dark greyish
black in small part, distinct cleavage development, bentonitic
in part, carbonaceous in part, minor amounts oflight grey and
light brown bentonitic clsystone laminae, rare pyrite grains
and granules, moderately indurated.

SHALE. modemtely to dark grey, grading to dark greyish
black in small par}, generally as above, exhibits increasing
microfracturing • sealed with white ayptoCIystalline calcite
spar, I'8I'e amounts ofsiliceous spar, moderately indurated.

SHALE· black, subfissile, minor blocky, Vel}' siliceous
throughout, carbonaceous. locally very pyritic, well
indurated.

SHALE· black, subfissile to fissile, occasional small scale
microfracturing • sealed with white to light and moderately
brown cryptocrystalline to subhedral coarse crystalline
siliceous and calcite spar with common organic staining,
minor siliceous phosphate grains, occasional light greyish
white and bluish grey chert nodules, rare amounts ofpyrite
inclusion and veining, Vel}' carbonaceous, organic,
moderately indmated.

SAMPLE RECORD

LITH
(%)

100

100

100

95

80·85

05 SILTSTONE· mediwn grey, quartzose, rare siliceous and
calcite cement, vrrry argillaceous, moderately indmated.

2590-2595

2595 -2600

INTERVAL
(metres)

2585 ·2590
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INTERVAL
(metres)

2615 -2620

2620-2625

2625 -2630

2630-2635

LITH
(%)

10

05

100

100

90

10

85

15

SAMPLE RECORD

DESCRIPTION

SANDSTONE· light brown to light greyish brown and
black, consolidated, siliceous and ram pyrite cement, vitreous
quartz, rare black phosphate grains, poor intergranular
porosity to plugged with pyrobitmnen, well indurated.

SILTSTONE. medium grey, quartzose, rare siliceous and
calcite cement, very argillaceous, moderately indurated.

SHALE. medium grey, gmding to dark grey and medimn
greyish brown, subfissile and blocky, very bentonitic, rare
pyrite grains, very organic, moderately indurated.

SHALE· medium greyish brown, blocky and subfissile,
bentonitic, rare pyrite grains, very organic, moderately
indurated.

SHALE. dark grey, grading to dark brownish grey and
black, subfissile. very bentonitic, organic in large part, locally
very siliceous to occasional amounts oflight bluish grey chert
grains and nodules, locally pyritic, well indurated.

MARLSTONE - light brown, grading to medium greyish
brown and offwhite, calcareous, fractured in part - sealed
with white to light ~ "e}'isb white Cl}'PtocrystB1line siliceous
spar, well indurated.

SHALE· medium greyish brown and moderately brown,
minor dark grey, subfissile, bentonitic, dolomitic, abundant
pyrite grains and granules scattered throughout, moderately
indurated.

LIMESTONE with MARLSTONE· light to medium greyish
brown and dark brown, mottled, mudstone, earthy, no
effective porosity.
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INTERVAL
(metres)

2635 -2640

2640-2650

2650-2660

2660-2665

LITH
(%)

80

20

75·80

20·25

80·85

15·20

95

05

SAMPLE RECORD

DESCRIPTION

SHALE· medium grey, common dark grey, blocky, minor
subfissile, bentonitic, dolomitic siliceous in part, fractured in
part. sealed with offwhite cryptoaystalline calcite and
siliceous spar, rare pyrite grains, moderately to well
indurated.

SILTSTONE· medium gre) _t;<>mmon dark grey, quartzose,
calcite and siliceous cement, very argillaceous, moderately to
well indurated.

SHALE· dark grey, minor amounts ofmedium grey, blocky,
locally very silty, slightly calcareous, bentonitic in part, rare
amOlDlts ofmicrofracturing • sealed with white
cryptocrystalline calcite spar, moderately indurated

SILTSTONE - medium grey, common dark grey, quartzose,
calcite and siliceous cement, very argillaceous, moderately to
well indurated.

SHALE - medium grey, grading to medium greyish brown,
subfissile, minor blocky, indistinct cleavage development,
calcareous to becoming increasingly calcareous down section,
silty, siliceous in part, moderately to well indurated.

MARLSTONE· medium greyish brown and light brown,
very calcareous, very silty in part, siliceous in part to
becoming increasingly siliceous down section, well
indurated.

SHALE· medium grey, grading to medium brownish grey,
subfissile, indistinct cleavage development, calcareous, silty,
moderately indurated.

MARLSTONE - medium greyish brown, very calcareous,
very silty in part, moderately indurated.
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§t\MPLE RECORD

INTERVAL LITH DESCR.IPTION
(metres) (%)

2665 -2670 90 SHALE - moderately to dark grey, occasional amounts of
light grey, subfissile, minor blocky, silty in part, slightly
calcareous, moderately indurated.

10 MARLSTONE - medium greyish brown, very calcareous,
very silty in part, moderately indurated.

2670-2675 85 SHALE - medium grey, grading to light grey, occasional
dark grey, subfissile, indistinct cleavage development,
bentonitic, silty in part, rare pyrite grains, moderately
indurated.

15 MARLSTONE - medium grey, grading to medium greyish
brown, calcareous, silty, arenaceous in small part to floating
upper 'very fine size subangular quartz, moderately indurated.

2675 -2680 100 SHALE - medium grey, grading to medium greyi!;h brown in
part, subfissile, generally as above, becoming slightly
dolomitic in small part, bentonitic, moderately incJturated.

2680 -2695 80 SHALE - light grey, occasional medium grey, subfissile,
very bentonitic, anhydritic, moderately to poorly indurated.

10-15 MARLSTONE - medium grey, grading to medium greyish
brown, calcareous, becoming dolomitic and anhydritic down
section, locally very silty, moderately indurated.

trace-OS ANHYDRITE - offwhite to bun: occasional moderately
reddish brown, very silty in large part, moderately indurated.

2695 -2700 100 SHALE - moderately to dark grey, subfissile, bentonitic,
abundant moderately to dark brown bentonitic claystone
laminae throughout, rare amounts of floating cubic pyrite
grains scattered throughout, moderately to poorly indurated.
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2705 -2710 65 SHALE - medium grey, occasional light grey, rare amounts
ofdark grey, subfissile to fissile, bentonitic, slightly
dolomitic moderately indurated.

35 SHALE - black, grading to dark greyish blnck, subfissile,
carbonaceous, siliceous, well indurated.

2710 -2715 100 SHALE - dark grey, subfissile, becoming increasingly
dolomitic over this interval, bentonitic in Part. moderately
indurated.

2715 -2720 100 SHALE - medium grey, minor dark grey and occasional light
grey~ subfissile, minor fissile, bentonitic in part. dolomitic in
part, rare pyrite grains, moderately indurated.

2720 -2725 95 SHALE - medium grey, subfissile, dolomitic to bC'.a>ming
increasingly dolomitic over this interval, bentonitic in Part.
rare pyrite grains, moderately indurated.

05 CHERT - black, upper moderately to lower very coarse size
angular fragments, well indurated.

2725 -2730 90 SHALE - medium grey, occasional amounts ofdark grey,
subfissile, slightly dolomitic, bentonitic, rare pyrite grains,
moderately indurated.

10 CHERT - black, lower coarse to upper very coarse and
granule size angular fragments, well indurated.
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INTERVAL
(metres)

2700-2705

LITH
(%)

100

SAMPLE RECORD

DESCRIPTION

SHALE - medium grey, trace light grey, subfissile,
bentonitic in small part, anhydritic in part, moderately to well
indurated. .
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SAMPLE RECORD

INTERVAL LITH DESCRIPTION
(metres) (%)

2730-2735 90 SHALE • dark grey, minor medium grey, subfissile,
dolomitic in part, bentonitic to ocatSicma1ligbt grey and light
brown bentonitic claystone laminae. moderately indurated.

10 MARLSTONE- medimn grey and lnedimn greyish brown,
calcareous, silty, modenttely indurated.

CHERT· black, lower coarse to upper very coarse and
granule size angular fragments, well indurated.

2735 -2740 90 SHALE· mediwn grey, minor amounts ofdark grey, blocky
and subfmsile, locaIJy very silty, siliceous in large part,
bentonitic in small part, moderately to well indurated.

10 MARLSTONE· medimn grey, very cale&reoU5, silty, well
indurated.

2'740-2745 9S SHALE· medium grey, subfissile, very bentolliric. coounon
amoUDts oflight grey bentonitic claystone laminae dispersed
throughout, moderately indurated.

05 CHERT· dark grey and black, lower moderately to upper
very coarse size angular fragments, well indurated.

2745 -2750 95 SHALE - medium grey, subfissile, bentonitic, occasional
arnolDlts of light grey bentonitic claystone lmninae dispersed
throughout, moderately indurated.

05 MARLSTONE - medimn greyish brown, calcareous, silty,
well indurated.
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IS MARLSTONE - medium to dark greyish brown, very
calcareous, bituminous, well indurated.

05-10 LIMESTONE· dark greyish brown, de'4SC mudstone,
cryptocrystalline to microcrystalline, s1Jgbtly to very
argillaceous - minor marlstone, mino:' silty, bituminous in
part, no effective porosity, no shows.

144

DESCRIPTION

SHALE· dark grey to medium grey to brownish grey,
occasional slightly waxy texture, subfissile to minor flaky,
common bentonitic to claystone laminae, calcareous to
dolomitic, decrease in proportion ofmadstone to limestone
stringers and fracture fill, minor bituminous, moderately
indurated to finn.

SHALE - moderately to dark~ to brownish grey,
subfissile to blocky, v~ calcareous grading 'to marlstone,
occasional limestone stringm, rare white spany fracture
lining. locally siliceous, dolom;tic in pm1, minor bmttonitic,
scattered pyrite crystals, well to moderatety indurated,
occasionally brittle.

SHALE - moderately to dark grey, subfissile, bmtonitic,
occasional amounts oflight grey bentonitic claystone laminae
dispersed throughout, slightly calcareous, moderately
indlD'8ted.

SAMPLE RECORD

100

10-15 LIMESTONE - cWk brown, grading to dark brownish gmy,
earthy to microcrystalline, mudstone, very bitwninous
throughout, very argillaceous, no effective porosity, slow
dull yellow balo cut fluorescence.

90-95

LITH
(%)

70-75

2770 - 2780

2760-2770

2750- 2760

INTERVAL
(metl'eS)
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LIMESTONE with MARLSTONE - medium to dark grey,
occasional light grey, microetystalline, minor
cryptocrystalline, argillaceous throughout - frequent
marlstone, silty in part, minor bituminous, trace fossil debris,
rare disseminated pyrite, scattered sparry white calcite
fracture long, no effective porosity.

SHALE - dark grey, minor medium grey to brownish, blocky
to occasional fissile, very fine texture, calcareous to
dolomitic, occasional marlstone to limestone stringers,
siliceous in part, very bentonitic, occasional to common
pyrite replaced fossil remains, generally well indurated.
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DESCRIPTION

SILTSTONE - light to medium grey, slightly calcareous to
dolomitic to part, argillaceous, siliceous cement, well
consolidated.

SHALE - dark grey, minor medium grey to brownish, blocky
to occasional fissile, very fine texture, calcareous to
dolomitic, occasional marlstone and limestone stringers,
siliceous in part, very bentonitic occasional to common,
minor pyrite replaced fossil remains, generally well
indurated.

SHALE - medium to dark grey, subfissile to tabular,
bentonitic to claystone laminae, dolomitic to very calcareous,
occasional siliceous to rare chert nodules, slightly silty, well
indurated to locally soft.

LIMESTONE - dark grey to greyish brown, dense, mudstone,
cryptoaylita1line to microetystalline, generally very
argillacoo1:lS to very argillaceous, frequently grading to
marlstone, increase in calcite spar healed ftacture and
microfractures, trace disseminated pyrite, no effective
porosity, no shows.

SAMPLE RECORD

10-15

90

85-90

10-15

05-10

75-80

LITH
(%)

DAX Consulting Ltd.
CDN FOREST et 81 NORTH LIARD N 61 60-40-123-30

2810- 2815

2790-2810

INTERVAL
(metres)

2780-2790
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2815 -2840

2840-2860

146

DESCRIPTION

MARLSTONE - medium to dark grey to greyish brown,
dolomitic to calcareous, occasional anhydrite - cream to tan
and stained reddish brown in part, chalky to earthy, silty in
part, moderately soft, occasional limestone stringers, dense,
argillaceous.. trace pyrite.

SHALE - medium to dark grey to brownish, blocky to
subfissile, dolomitic to calcareous, part siliceous, slightly
silty to occasional siltstone- mmgers., very bentonitic to
claystone laminae, rare occluded microfractures, well to
moderately indnrated.

LIMESTONE - dark to very dark grey, dense,
microcrystalline to cryptocrystalline, dolomitic, argillaceous,
grading to madstone in large part, loc::ally silty, minor
disseminated pyrite, minor fossil debris, bituminous
throughout out, !to effective poroj,;ty, no shows.

SILTSTONE - light to medium greyish brown becoming dark
grey to black with dead oil staining, dolomitic and siliceaus
cement, locally calcareous, argillaceous, occasional very fine
grained arenaceous, minor calcareous flak~ spotty to
commonly bituminous throughout.

MARLSTONE - medium to dark grey, minor brownish grey,
dolomitic, common silty, moderately indurated to finn.

SHALE - medium grey to slightly brownish, decrease dark
grey, sub blocky, dolo':j1itic to occasional siliceous, locally
grading to madstone, minor silty, common bentonitic to
numerous claystone laminae, rare calcite fossil remains and
fracture lining, moderately indurated to soft.

SILTSTONE - mottled dark to very light grey, well cemented
with dolomite and siliceous, locally calcareous, slightly to
very argillaceous, very fine grained arenaceous in small p1U1,
occasional to minor spotty to saturated dead oil stain , well
consolidated.

SAMPLE RECORD

10

LITH
(%)

05-10

80-85

05-10

trace-OS

90

os

INTERVAL
(metres)
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MMPLE RECORJ.!

05-10 MARLSTONE - mediwn to dark grey to greyish brown,
dol?mitic, silty in part, weJl to moderately consolidated.

DESCRIPTION

SHALE - medium to dark grey, subfissile, dolomitic to
minor calcareous, part siliceous, occasional silty, slightly to
very bentonitic with common clay laminae, minor
carbonaceous, moderately to well indurated.

SHALE - dark grey, minor medium brownish grey, tabular to
slightly flaky, dolomitic to c81careous, siliceous in part,
numerous siltstone stringers, very bentonitic, rare calcite and
siliceous healed microfractures, well to moderately
consolidated.

SHALE - dark grey to minor medium grey, fissile to blocky,
dolomitic to siliceous, locally bentonitic, common silty,
slightly carbonaceous, occasionally moderately indurated to
brittle.

I0 SILTSTONE - dark grey to black, minor mottled medium
grey, quartzose to dolomitic, calcareous in part, argillaceous,
occasional very fine grained arenaceous, common bitumen to
carbonaceous, well consolidated.

LITH
(%)

05 MARLSTONE - medium to dark grey to greyish brown,
dolomitic, silty in part, weJl to moderately consolidated.

15-20 SILTSTONE - dark to light grey, dolomitic and siliceous
cement, frequently argillaceous, minor very fine grained
arenaceous, minor disseminated pyrite, common bitumen ­
dark organic matter, weJl consolidated.

80-85

80-85

80-85

15-20 SILTSTONE - mottled dark grey to offwhite, dolomitic to
calcareous, occasional quart:t.ose, argillaceous to clay matrix
in part, spotty to saturated dead oil staining, trace
disseminated pyrite, well consolidated.

INTERVAL
(metres)

2860-2870

2870-2890

2890-2900
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10-15 MARLSTONE - dark greyish black, blocky, very calcareous
to dolomitic, frequently silty to siltstone stringers,
carbonaceous to bituminous, minor disseminated pyrite, rare
healed microfractures, well indurated.

DESCRIPTION

SHALE - very dark grey to black. rare amounts dad<
brownish, ~,;lightly earthy to minor waxy, subfissile, dolomitic
to calcareous, siliceous in part, common carbonaceous to
organic detritus, locally silty, moderately indurated.

SHALE - black. grading to dark greyish black, blocky,
dolomitic to calcareous, minor marlstone, me silty,
moderat"ly indumted to mabie, part black, fissile to
subfiesile, siliceous to rare cherty, very carbonaceous to
bituminous, minor pyrite, rare slickensides, hard, brittle.

SHALE - very dark grey to greyish black, fissile to
occasional platy, part blocky, siliceous, decrease dolo.nitic,
minor bentonitic, locally silty, carbonaceous, moderately
indurated to brittle.

SHALE - black to very dark grey, slightly earthy, blocky to
subfissile, occasional platy cleavage~ siliceous to dolomitic,
minor scattered white calcareous fossil remains to fidCtUre
linings, minor disseminated to nodular pyrite, moderately
indurated to soft.

SAMPLE RECORD

SHALE - dark to medium grey, fissile to minor flaky, very
fine texture, siliceous to dolomitic, part bentonitic to

. claystone laminae, silty in part. occasional carbonaceous,
moderately indurated.

I0 SILTSTONE - dark grey black. dolomitic to quartzose. minor
calcareous, very argillaceous, abundant bitumen and dark
organic debris, well consolidated.

LITH
(%)

100

100

100

85-90

90

2915 - 2925

2925 -2935

2935 -2945

2910 - 2915

INTERVAL
(metres)

2900-2910
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MIDDLE DEVONIAN
SECO~ BLACK SHALE /I HORN RIVER

DAX Conlulting Ltd.
CDN FOREST et al NORTH LIARD N 61 60-40-l:Z3-30,

05-10 MARLSTONE - black to dark greyish black, blocky,
calcareous to dolomitic, carbonaceous to bituminous, rare
silty, minor pyrite, moderately indurated to hard.

DESCRIPTION

SHALE· dark greyish black to black, blocky, siliceous to
dolomitic, dcc:reasc marlstone laminae, occasionally silty,
very carbolUlCCOus, incrcasing1y pyritic - disseminated and
nodules, moderately to well indurated.

149

SHALE· black to very dark greyish black, blocky to slightly
fissile, siliceous, locWJy dolomitic, very carbonaceous to
petroliferous, slightly phosphatic, trace white speckled ­
reaystaI1ized skeletal debris, scattered pyrite, generally Iu!rd,
brittle.

SHALE· black to minor dark greyish black, blocky to
subfissiJe, occasional platy cleavage, very siliceous to cherty,
occasional dolomitic, carbonaceous to bituminous, slightly
pyritic, well to moderately indurated.

SHALE - black to dark greyish black, blocky to minor
fissile, siliceous grading to argillaceous chert, locally
dolomitic to rare madstone stringers, abundant carbonaceous
to organic material, rare quartz and calcite Ctystals - healed
microfractures, generally hard.

SAMPLE RECORD

LITH
(%)

100

100

100

90·95

INTERVAL
(metres)

2945 -295S

2970-2980

2955 -2970

2980 -2985
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20-25 MARLSTONE - black to dark grey to speckled white, very
calcareous to numerous rectystallized calcite and dolomitic
foram and fossil remains, pyritic in part, carbonaceous, firm.

DESCRIPTION

SHALE - black to dark grey, blocky to slightly platy,
siliceous to dolomitic, locally calcareous to madstone
stringers, vet}' carbonaceous, occasionally pyritic
disseminated and nodules, minor microfractures, well to
moderately indurated.

SHALE - black tQ dark grey, blocky to slightly platy,
siliceous to dolomitic, locally very calcareous to limestone
stringers, very carbonaceous, occasional pyritic disseminated
to nodules, minor microfractures, well to moderately
indurated.

SHALE - black to very dark grey, blocky to subfissile, very
fine texture to slightly earthy, frequently siliceous, occasional
dolomitic to calcareous to common marlstone, moderately,
organic rich, minor disseminated pyrite, generally finn, minor
friable.

SHALE - black to dark grey as above, blocky to occasional
platy, siliceous to dolomitic, occasional calcareous to minor
white calcareous fossil remains, occasional calcite and quartz
fracture fill, pyritic in part, rare slickensides, well to
moderately indurated.

SAMPLE RECORD

LITH
(0.4)

75-80

10-15 MARLSTONE - black to dark grey to speckled white, very
calcareous to numerous recIysta11ized calcareous and
dolomitic forams, pyritic in part, carbonaceous, finn.

10 LIMESTONE - mottled offwhite to grey to black, dense,
etyptocrystalline, minor fossils, slightly to very argillaceous
with scattered black shale partings, occasional carbonaceous,
slightly pyritic, no effective pcrosity, no shows.

100

100

75-80

INTERVAL
(metres)

2985 -2995

2995 -3005

3005 - 3015

3015 - 3030

~
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.sAMPLE RECORD

INTERVAL
(metres)

3030-3040

LITH
(%)

70-75

DESCRIPTION

SHALE - black, blocky to minor fissile, part siliceous to
slightly cherty, part dolomitic to calcareous to grading to
madstone, very carbonaceous to bituminous, occasional
pyrite, minor fossil debris, hard brittle to locally moderately
soft, friable.

25-30 MARLSTONE - black to dark grey to speckled white, veJy

calcareous to numerous reaystallized calcite and dolomitic
forams - fossil remains, pyritic in part, carbonaceous, firm.

3040-3060 85-90 SHALE - black to dark grey, occasional speckled white,
blocky, becoming increasingly calcareous to common
madstone, scattered reaystallized calcite fossil and forams,
increase in calcite healed microfractures, carbonaceous to
bituminous, well indurated.

10-15 MARLSTONE - veJy dark to light grey, occasional speckled
white, calcareous to minor dense argillaceous Limestone
stringers, dolomitic in part, carbonaceous, occasional fossil
debris, well indurated.

3060-3075 70-75 SHALE - black to dark grey, generally blocky, VeJy

calcareous to dolomitic, locally siliceous, organic rich, minor
dis pyrite, moderately to well indurated.

1003075 -3085

25-30 MARLSTONE - black to medium grey, occasional white
specks, calcareous to minor dense argillaceous Limestone
stringers, dolomitic in part, carbonaceous, occasional foram
to skellital remains, slightly silty, well indurated.

SHALE - black to dark grey, blocky to subfissile, calcareous
to dolomitic, occasional siliceous, very carbonaceous to
bituminous, moderately, slightly phosphatic, occasional dis to
nodules' pyrite, minor calcite fill microfraetures, moderately
to well indurated.
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INTERVAL
(metres)

308S -3095

3095 -3105

3105 - 3130

LITH
(%)

70-75

25

traee-05

70-75

25-30

55-65

30

SAMPLE RECORD

DESCRIPTION

SHALE - black to dark grey with a, occasional slightly
waxy, blocky to minor platy, very calcareous to dolomitic,
minor siliceous, moderately, carbonaceous to bituminous,
minor slickenside, well indurated.

MARLSTONE - slightly mottled black to medium grey to
speckled white, calcareous gdg argillaceous Limestone in
part, occasional dolomitic" locally fossiliferous,
carbonaceous, minor pyritic, increase microfracture sealed
with calcite, dolomitic and minor quartz,

LIMESTONE - light to moderately brown to greyish, dense
to occasional bioclast, crystalline to mycrostalline,
argillaceous in part, slightly dolomitic, spotty d oil to
carbonaceous specks, no effective porosity.

SHALE - black to greyish black, blocky to minor fissile,
generally very calcareous with interbedded marlstone,
occasional dolomitic, minor siliceous, very organ rich,
moderat1y, minor dissiminated pyrite, well indurated.

MARLSTONE - mottled black to grey to white specks with
calcareous to argillaceous limestone interbeds, scattered
foram and skeletal debris, very carbonaceous, occasional
pyrite nodules, occasional healed microfracture.

SHALE - black to dark greyish black, blocky to subfissile,
calcareous to limey, occasional dolomitic, very carbonaceous
to minor coal partings, increase pyrite nodules, phosphatic in
part, increase small scale fracture, well to moderately
indurated.

MARLSTONE - black to mottled grey, minor white specks,
calcareous to dolomitic, minor Limestone stringers dense to
slightly bioclast, carbonaceous to bituminous, very well
indurated.
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3140-3145 6S

MIDDLE DEVONIAN
NAHANNI
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INTERVAL
(metres)

3130 - 3140

LITH
(%)

05-15

55

45

30

05

S,AMPLERECORD

DESCRIPTION

LIMESTONE with MARLSTONE to mottled black to grey
to speckled white, mudstone to biotitic wackestone,
crystalline to mycrocrstyalline, argillaceous to marly,
frequent dark organic ~hris, minor microfraetures, no
effective porosity.

SHALE - black to dark grey, blocky to minor spltintery,
moderately, slightly to very calcareous, locally dolomitic to
siliceous, carbonaceous to bituminous, rare disseminated
pyrite, well indurated.

MARLSTONE. mottled black to grey to spotty white with a
decrease Limestone interbeds, very calcareous to dolomitic,
very carbonaceous, rare tentaculites, rare slickenside, well
indurated.

MARLSTONE· mottled black to grey to spotty white with a
decrease in Limestone interbeds, very calcareous to
dolomitic, very carbonaceous, rare Tenticulites, rare
slickenside, well indurated.

SHALE - black to dark grey, blocky to minor fissile, very
calcareous to dolomitic, minor siliceous, organic rich,
scattered fossil remains, minor pyrite crystals, increasing
calcite heal small fracture, well to moderately indurated.

DOLOMITE - mottled white to black, generally fine to
moderately X, minor very fine to microcrystalline matrix with
abundant coarse to very coarse x dolomitic rhombs to
occasional vitreous quartz to rare chert clasts to recrystallized
fossil (Crinoid) to possible occasional vuggy and fracture fil~

spotty to frequent pyrobitumen - interstitial to partings to
styolite, poor to occasional fair intercrystalline to pinpoint
porosity, generally bitumen plugged, possible fracture to
small vuggy porosity, no fluorescence or cut.
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INTERVAL
(metres)

3145-3147

3147

FINAL BOLE

3147 - 3160

LITH
(%)

75

15

10

100

SAMPLE RECORD

DESCRIPTION

MARLSTONE. mottled black to grey to spotty white with
a, decrease limestone interbeds, very calcareous to dolomitic,
very carbonaceous, rare tentaculites, rare sHckensides, well
indurated.

SHALE. black to dark grey, blocky to minor fissile, very
calcareous to dolomitic, minor siliceous, organic rich,
scattered fossil remains, minor pyrite crystals, increasing
calcite healed small fractures, well to moderately indurated.

DOLOMITE· mottled white to black, generally fine to
medium crystalline, minor very fine to microcrystalline
matrix with abundant coarse to very coarse cry&talline
dolomite rhombs to occasional vitreous quartz to rare chert
clasts to rectyStallized fossil (Crinoid) to possible occasional
wggy and fracture fill, spotty to freq pyrobitumen interstitial
to partings to styolite, poor to occasional fair intercrystalline
to pinpoint porosity, generally bitumen plugged, possible
fracture to small vuggy porosity, no fluorescence or cut.

END OF 311.2 mm INTERMEDIATE HOLE
INTERMEDIATE CASING at 3147.0 m KB

DOLOMITE - part mottled light to dark grey to black, fine to
crystalline, occasional medium crystalline, common
pyrobitumen, rare moderately calcareous, part white spany
coarse to very coarse crystalline, hydrothermally altered,
minor vitreous quartz prisms, poor to streaky fair
intercrystalline porosity, possible vuggy to fracture porosity
in part.
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INTERVAL
(metres)

3160 -3170

3170 - 3180

3180 - 3190

3190 - 3200

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

DOLOMITE - whilte to mottled light and dark grey, dense to
fragmental, fine to c.~stalline to medium crystalline, locally
common coarse crystalline rbombs, frequent white to opaque
dolomite spar - recrystallized clasts· fossil fragments to void
fill, minor drusy vug lining, slightly calcareous, trace pyrite,
common spotty pyrobrtumen to styolite, minor fair
intercrystalline and pinpoint porosity, inferred vuggy to
fracture porosity.

DOLOMITE - light to dark grey to spotty white, dense
crystalline to fine to occasional medium crystalline matrix,
slightly increase pyrobitumcn and black shaley laminllC and
partings, varying amounts white spany dolomite clasts to
indistinct fossil remains, predominantly poor to m:,oor fair
intercrystalline porosity, possible vuggy to fracture porosity
in part.

DOLOMITE - mottled white to light and dark grey, generally
fine to mediwn crystalline, occasional coarse crystalline to
very fine crystalline, common well developed coarse
dolomite rhombs - recrystallized void fill, abundant
pyrobitumen - interstitial and partings, minor vitreous quartz,
trace selenite crystals, slightly argillaceous in small part, poor
to occasional fair pinpoint and intercrystalline porosity,
bitumen plugging in part, rare healed microfractures, possible
vuggy porosity.

DOLOMITE - white to light and dark grey, generally as
above, very fine crystalline to medium crystalline, frequent
white hydrothermally altered coarse crystalline dolomite spar,
:ninor fossil (ghost) remains· possible crinoid, slightly
calcareous in part, trace chlorite and pyrite, spotty dead oil
stain and bitwninous partings, generally poor to locally fair
intercrystalline porosity, inferred fracture to vuggy porosity
part.
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INTERVAL
(metres)

3200 - 3210

3210 - 3220

3220-3230

3230 - 3240

LITH
(%)

100

100

100

100

SAMPLE RECORD

DESCRIPTION

DOLOMITE - mottled white to light and dark grey. dente ~o

fragmental. fine to medium crystalline, locally crystalline to
very fine crystalline. increase white to clear to opaque coarse
sparry dolomite rbombs - recrystallized clasts to void fill,
slight increase vitreous quartz grains. common pyrobitumen
specks to laminae. poor to occasional fair intererystalline
porosity. probable vuggy to fracture porosity in part.

DOLOMITE - light to dark grey. fine to medium crystalline
mlltrix. common dead oil stain to styolite with frequent
floating coarse crystalline white recrystallized dolomite spar ­
clasts to indistinct fossil remains. slightly calcareous. trace
pyrite, predominantly poor to streaky fair intercrysta1line to
pinpoint porosity, inferred voggy to fracture porosity'l minor
small scale healed fracture visible.

DOLOMITE - mottled white to light and dark grey as above,
slight increase in crystallinity - predominantly medium
crystalline matrix. locally - decrease in sparry dolomite
rhombs. abundant pyrobitumen - interstitial to partings,
minor vitreous quartz prisms, poor to occasional fair
intercrystalline to pinpoint porosity. bitumen plug in part,
probable voggy to fracture porosity.

DOLOMITE - light to dark grey to black to white, dense to
fragmental, microcrystalline to fine crystalline, occasional
crystalline to locally medium crystalline, common coarse to
very dolomite spar to occasional quartz crystals, frequent
dead oil staining, occasional slightly black bitwninous shaley
laminae and stylolites, poor intercrystalline porosity. minor
pinpoint to vuggy porosity, occasional healed microfractures
to possible fracture porosity. '
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DOLOMITE. mottled light to dark grey to white, part dense,
coarse aystalline to fine aystalline, increase in medium and
coarse aystal1ine, increasing fossil remnants - common
white to translucent dolospar, siliceous in part with clear
quartz to dark chert, occasional to abundant pyrobitumen
specks and partings, poor to occasional fair interaystalline to
pinpoint porosity, part bitumen plugging, inferred vuggy to
fracture porosity - commonly occluded.

DOLOMITE. light to dark grey, occasional white as above,
generally dense, coarse crystalline to fine aystalline,
occasional medium crystalline, occasional floating
recrystallized dolomite clasts, frequent pyrobitumen to
bituminous laminae and styolite, minor black waxy shale
interbeds, trace disseminated pyrite, poor intercrystalline to
pinpoint porosity, minor small wggy and fracture porosity.

DOLOMITE. light to dark to minor black, decrease in white,
increasingly dense, coarse aystalline to very fine aystalline,
locally fine to medium crystalline, decrease white co8l1:e
dolomite spar, scattered indistinct fossil remains, possible
crinoid and brachiopods, abundant pyrobitumen to organic
debris, occasionally slightly calcareous, minor quartz and
chert, rare silty, poor intercrystalline porosity, occasional
pinpoint to wggy porosity, minor '~sible microfractures and
possible fracture porosity.

DESCRIPTION

DOLOMITE. mottled white to light and dark grey as above,
matrix predominantly microaystalline to very fine
crystalline, decrease fine to medium aystalline, common
white to clear coarse spany dolomite· rectystallized fossil
fragment to void fill to minor drusy lining, increasing
pyrobitumen, minor black bitmninous shale inclusions, very
poor to poor intercrystalline porosity, occasional pinpoint to
small vuggy porosity, inferred fracture porosity.

SAMPLE RECORD

100

100

100

100

LITH
(%)

DAX Consulting Ltd.
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3260-3270

3270 -3280

3250-3260
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DOLOMITE - white to grey to black as above, generally very
fine to fine and medium crystalline, locally cryptocrystalline
to microcrystalline, common coarse to vet)' coarse
recrystallized sparry dolomite - void fill, occasional vitreous
quartz to grey chert fragments, slightly calcareous, common
pyrobituminous material and styolids, poor intercrystalline
porosity, scattered pinpoint to small wgs with dIUsy
calcareous and dolomite lining, and locally bitumen coated,
increase in healed microfractures, possibly brecciated.

DESCRIPTION

DOLOMITE - mottled light to dark grey to black to white,
mainly dense, fine to cryptocrystalline to occasional medium
crystalline matrix, locally fragmental with white to clear
coarse crystalline dolospar, occasional fossil ghost, common
pyrobitumen specks and partings, rare vitreous carbonaceous
fragments, minor quartz to chert, trace disseminated pyrite,
poor intercrysta1line porosity, inferred minor wggy to
fracture porosity.

DOLOMITE - white to grey to black as above, rare light
brownish grey, increasingly fragmental, fine to medium
crystalline, occasional vet)' fine Ci)'StalIine, common coarse
to very coarse crystalline white sparry dolomite clasts to void
fill, frequent pyrobitumen to organic detritus, minor siliceous,
trace chlorite, moderately calcareous, poor to minor fair
intercrystalline to pinpoint porosity, probable increase in
wggy and fracture porosity.

DOLOMITE - white to grey to black as above, rare light
brownish grey, increasingly fragmental, fine to medium
crystalline, occasional very fine to coarse crystalline,
common vet)' coarse crystalline white sparry dolomite clasts
and void filL frequent pyrobitumen and organic detritus,
minor siliceous, trace chlorite and moderately calcareous,
poor to minor fair intercrystalline and pinpoint porosity,
possible increase in vuggy and fracture porosity.

SAMPLE RECORD

100

100

100

90-95

LITH
. (%)

3280-3290

3290-3300

3300 -3315
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(metres)
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DESCRIPTION

DOLOMITE - mottled white to grey as above, increase in
white, minor black, predominantly fragmental with dense
interbeds, increase in very come to mediwn aystalline,
locally fine to medium crystalline, abundant white to clear to
opaque dolomite, calcite and quartz crystals to occ:asional
indistinct fossil remains, possible brachiopod and coral,
minor eben. slightly argillaceous, bituminous shaley laminae
present, minor calcareous, trace disseminated pyrite, minor
intcrcrystalline to pinpoint porosity, infem:d increase in
vuggy and fracture porosity occluded to occasionally open.

DOLOMITE - mottled white to grey as above, inaease in
white, minor black. prcdominandy fragmental with dense
interbeds, increase in very coarse to mcdimn aysblIline,
locally fine to coarse crystalline, abundant white to clear to
opaque dolomite rbombs, calcite and quartz crystals,
occasional indistinct fossil remains. possible brachiopod to
coral, minor cben. slightly argillaceous to bituminous shaley
Iaminac to thin interbeds, minor calcareous, trace
disseminated pyrite, minor intererystalline !o pinpoint
porosity, infencd increase in vuggy and fracture porosity
occluded to occasionally open.

SAMPLE RECORD

]59

05 SHALE - black to dark grey, blocL:y to minor fissile, VCf)'

calcareous to dolomitic, minor siliceous. organic rich,
scattered fossilr~ minor pyrite crystals, inacasing
calcite heal small fracture. well to moderately indurated.

LITH
(0")

95

100

05-10 SHALE - black to dade grey, blocky to minor fissile, very
calcareous to dolomitic, minor siliceous. organic rich,
scattered fossil remains. minor pyrite cryst.als, incrcItsing
calcite healed small fiac:tmes. well to moderately indUJ'8tCd.

DAX Consalting Ltd.
CDN FOREST et al NORTH LL'RD N 61 60-40-123·30

3330 - 3335

3325 -3330
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(1IIdnI)

3335 - 3345

3345 - 3355

3355 - 3360

LITH
(%)

100

100
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SAMPLE RECORD

DESCRIPTION

DOLOMITE· white to light and dark grey to black,
bioclastic to minor wackestone, very coarse to medium
crystalline, locally fine to medium crystalline, minor coarse
crystallhlle, common dolospar void fill to linings, scattered
fossil ghosts, calcareous in part, minor siliceous, slightly silty
in part, common pyrobitwnen to dark organic d~bris,

generally poor intererystalline porosity, possible streaky
vuggy to fracture porosity.

OOLOMITE - mottled white to grey to black as above, dense
to fragmental, part fine crystalline with very coarse to
medium crystalline, hydrothermally altered sparry dolomite ­
occasional calcite, replaced fossils, minor vitreous quartz
prisms, I'8fC chert, slightly calcareous, common dark organic
residue to minor stylolites, dead oil staining, poor to rare fair
interaystalline porosity, minor vuggy to fracture porosity.

OOLOMITE - white to light and dark grey to black. mottled
to banded, medium to very coarse crystalline, locally fine to
microaystalline, minor coarse crystalline, abundant white to
opaque dolospar - recrystallized clasts to void fill, minor
drusy linings, common organic impurities to pyrobitumen
specks to pDrtings, slightly argillaceous to black shaley
laminae to thin interbeds, poor intercrystalline porosity,
occasional visible healed microfractures to breccia, inferred
vuggy to fracture porosity in part.

SHALE - black to dark grey, blocky to minor fissile, very
calcareous to dolomitic, minor siliceous, organic rich,
scattered fossil remains, minor pyrite crystals, increasing
calcite heal small fracture, well to moderately indurated.
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05.10 SHALE· black to dark grey, blocky to minor fissile, very
calcareous to dolomitic, minor siliceous, organic rich,
scattered fossil remains, minor pyrite aystals, increase in
calcite healed small ftactures, well to moderately indurated.
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INTERVAL
(metres)

3360 - 3375

3375 - 3380

3380- 3384

3384

LITH
(%)

90-95

100

SAMPLE RECORD

DESCRIPTION

DOLOMITE - mottled white to grey to black as above, part
bioclastic with abundant spany dolomite and calcite replaced
fossil fragments· void fill, very coarse to fine aystalline,
locally increasing light grey, dense microcrystalline mudstone
to minor wackestone, silty in part, common organic detritus •
minor styolite, occasionally siliceous with scattered vitreous
to subvitreous quartz a:ld minor gnoy chert fragments, slightly
calcareous, slightly argillaceous to minor shaley laminae,
minor inlercrystalline to pinpoint porosity, possible vuggy to
fracture porosity, common occluded.

DOLOMITE· white to light and dark grey to black,
fragmental with very coarse to fine aystalline, frequent white
to clear dolospar to minor calcite rhombs - recrystallized
clasts to occluded veining - healed fractures, part dense, fine
to microcrystalline, minor medium crystalline matrix,
common organic residue to pyrobitumen, trace pyrite,
generally poor intercrystalline porosity, inferred vuggy to
fracture porosity in part.

NO SAMPLE· MUD LOSSES ENCOUNTERED - PUMP
LCM PILL

TOTAL DEPTH
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ADDENDUM A- VERTICAL AND DIRECTIONAL SURVEY RECORD



Page 1
CON FOREST et 81 NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1640 m KB) and Whipstock Systems
K.B. Elevation = 810.70
Vertical Section = 70.211°

SURVEY INCLINATION AZIMUTH TVD lVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGI.EG
DEPTH SUBSEA N(+) / S{-) E(+) / W(-) AZIMUTH SECTION SEVERITY

(m) (deg) (dea) (m) fm) (m) (m) (m) (deg) (m) (deg) (e/30m)
0.00 0.00 000.00 0.00 610.70 0.00 0.00 0.00 000.00 0.00 0.00 0.00------.--...--- ·_----------1

185.00 0.00 000.00 185.00 425.70 0.00 0.00 0.00 000.00 0.00 0.00 0.00_.._._._-._.._--_. ----
193.00 0.60 043.00 193.00 417.70 0.03 0.03 0.04 043.00 0.04 0.60 2.25

.--.--.-.----~7'_:_~-~~_:_-_:________:_-""_O:_,__--__:_ --------_:_:_-:_::__--~-.- __-.--~--
300.00 1.10 048.00 299.99 310.71 1.13 1.17 1.63 046.15 1.49 0.50 0.14

" __.__._.._-..-. .-.. .-
395.00 2.00 036.00 394.95 215.75 3.08 2.83 4.18 042.55 3.70 0.95 0.30----.---------------------------------_._------
501.00 2.20 037.00 500.88 109.82 6.20 5.14 8.05 039.65 6.93 0.20 0.06._----------------_.._--- - ..._-------
597.00 2.00 049.00 596.82 13.88 8.77 7.51 11.55 040.57 10.04 0.48 0.15._---...- -----------------------~---------
701.00 2.00 041.00 700.75 -90.05 11.33 10.07 15.16 041.63 13.31 0.28 0.08-..------...---.--.-,....---- .. ......---------------:------ -----_·------1
752.00 1.80 047.00 751.73 -141.03 12.55 11.24 15.85 041.85 14.83 0.28 0.17--_._._.._---_.._----- - .. --------~--1

767.00 1.70 053.00 766.72 -156.02 12.84 11.59 17.30 042.06 15.26 0.21 0.42._--_.__._----_..
777.00 1.80 047.00 776.71 -166.01 13.04 11.82 17.60 042.20 15.54 0.21 0.63._---.._._-.----_._- - --
788.00 2.10 053.00 787.71 -177.01 13.28 12.11 17.97 042.37 15.89 0.36 0.99--_.._-_ ...._------_..__.._----_._-------------------:-.~---:-::-:-':'------------~
797.00 2.30 056.00 796.70 -186.00 13.48 12.39 18.31 042.60 16.23 0.23 0.77.-----.--,,-..------..---. ---- --------1
806.00 2.40 055.00 805.69 -194.99 13.69 12.70 18.67 042.85 16.58 0.11 0.36

-'EJ16.00'''- 2.30--osiOO- 815.69 -204.99 13.93 13.03 19.07 --- 043.09 16.98 0.13 0.39'---..._._---------------
823.00 2.60 057.00 822.68 -211.98 14.10 13.27 Hl.37 043.27 17.27 0.35 1.48

.._---_._--.- --------.---_. ---. -------
833.00 2.80 060.00 832.67 -221.97 14.35 13.68 19.82 043.63 17.73 0.24 0.73

~_.__ ... • •__• ••• , •• ---- 0 ._---------------- ..

842.00 2.80 057.00 841.66 -230.96 14.58 14.05 20.24 043.95 18.16 0.15 0.49. .__ •.__• . .4. ._~ ._.._.•_ .. •• . ... _

852.00 2.60 062.00 851.65 -240.95 14.82 14.46 20.70 044.30 18.62 0.31 0.93
_. •• _ ••__ ••__.~••_._••__._••• __ .' • • ~ -----_··_••- 0 ••---_•••• 0 ._-._-----._-__________ _. ..

861.00 3.00 055.00 860.64 -249.94 15.05 14.83 21.13 044.58 19.05 0.53 1.75.-.. .. .. ._0_. -- . .__. .. 0 . ... .

871.00 3.30 052.00 870.62 -259.92 15.37 15.27 21.67 044.81 19.57 0.34 1.03--_...._--_.-.--- -_._--_...._----- - --_..._-.._-----_ .•._-_._------_. --' --_._-------._._-------
881.00 3.30 056.00 880.60 -269.90 15.71 15.74 22.24 045.04 20.13 0.23 0.69-----_._ ..-.--._------.---~--_.._----_._-- ------------_._--------_._---_.._-_._- -------
890.00 3.30 057.00 889.59 -278.89 16.00 16.17 22.74 045.30 20.63 0.06 0.19• __ "_4 ·• __ ...__._••_. ._.__• __•__• • • •• _

900.00 3.30 056.00 899.57 -288.87 16.32 16.65 23.31 045.58 21.19 0.06 0.17--- ._-._.•._..._._--------- ----_._-_ .._._--~ ._----._._-_._------.----------_._---_. ---_._--------_.----
910.00 3.70 060.00 909.55 -298.85 16.64 17.17 23.90 045.89 21.79 0.47 1.41
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CON FOREST et al NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1540 m KB) and Whipstock Systems
K.B. Elevation :II 810.70
Vertical Section I: 70.20·

SURVEY INCLINATIOfd AZIMUTH TVD TW LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) / SH E(+) / W(-) AZIMUTH SECTION SEVERITY

(m) (deg) (deg) (m) (m) (m) - (m) (m) (deO) (m) (dig) (e/3(Jm)

919.00 3.80 053.00 918.53 -307.83 16.96 17.65 24.48 048.15 22.36 0.47 1.56.-----------
939.00 3.70 0~7.CO 938.49 -327.79 17.71 18.73 25.78 048.59 23.62 0.28 0.42.._-_._--_ •._--....

---_._------~--------------

958.00 3.70 057.00 957.45 -30'46.75 18.38 19.75 26.95 047.08 24.81 0.00 0.00----_.._---_. - - -
978.00 4.30 055.00 977.40 -366.70 19.16 20.91 26.36 047.50 26.16 0.62 0.9:l----_._--_... ._-----------_._.-._---------_._--_.._~-_.
987.00 4.50 053.00 986.38 -375.68 19.57 21.47 29.05 047.65 26.83 0.25 0.84-------_._---_.._--- --- -. _. ------------
997.00 4.50 051.00 996.35 -385.65 20.05 22.09 29.83 047.77 27.57 0.16 0.47_._-._-_...._------_.... ----------------_.-
1016.00 5.10 053.00 1015.28 -404.58 21.03 23.34 31.42 047.98 29.08 0.62 0.98_._.______ 4 ___ -----
1026.00 5.10 050.00 1025.24 -414.54 21.58 24.03 32.30 048.08 29.92 0.27 0.80

.----_..-.---- _._--._-----_._-----_.,_._~-_._------_.._----- .. -
1044.00 5.40 054.00 1043.16 -432.46 22.59 25.33 33.94 048.27 31.49 0.41 0.79--_.__._-- -------.._-_....... - ..- .. --.

. 1064.00 5.80 050.00 1083.07 -452.37 23.80 26.87 35.89 048.47 33.34 0.56 0.84--_.__. - _._--- ~~,----

1084.00 6.10 051.00 1082.96 -472.26 25.11 28.47 37.96 048.58 35.29 0.32 0.48------ --'._--._-------- ----_._-- ._-
1103.00 6.20 049.00 1101.85 -491.15 26.42 30.03 40.00 048.65 37.20 0.24 0.37
---~----_.__ .__ .._-----_. ------- .-~--- .•_-_._---_._ .. _.-._--- _._---~-----.. _-_.-._--,_ ....

1122.00 5.40 051.00 1120.74 -510.04 27.76 31.62 42.08 048.72 39.16 0.30 0.47--,--'---- _.-._-- ...•------~_._ ....._----_.__._--_ .. __. __ ....--------_._---_.-_._-.----------------,_..,'-_..
1131.00 6.30 049.00 1129.68 -518.98 28.40 32.39 43.08 048.75 4009 0.24 0.81_.__._--_.- -•._---------'._- _._-----~.---------~._~_._--------_._.----_._--_._-~--"----_.-

1151.00 6.30 065.00 1149.56 -538.86 29.75 34.11 45.26 048.91 42.18 0.66 0.99----- _._-----.._.-----------------_._------------,._-----.-.. _,--_ .._--_ .._----~----,_._-- .._-----
1160.00 6.10 051.00 115t'.51 -547.81 30.34 34.89 46.23 048.99 43.10 0.48 1.59

-._-_.~--_.. - .- ~--- •.,,---~- ---_.__._-._- .._-_.__._._._-~._-._-_ .. __ .-._--._-._.._---------_._---.._.__.__.-
1169.00 6.00 056.eo 1167.46 -556.76 30.90 35.65 47.18 049.08 44.01 0.54 1.79.._..._-,-_ ...._._----- ------_._----------._-- ---- --.._-_ .._--_ ..._. -_._-- .__._-- --_ ..._-------_._---.--_..~.- ---._- ---_.._.- ~~-----'---'--'---

1179.00 5.80 055.00 1177.41 -566.71 31.48 36.50 48.20 049.22 45.01 0.22 0.67
.._---------------------- -" "._-_.- _._-_._,.__._--_..._---- _._.- __ •._.____ •••• _ .._· •._·_••____• __ . ____T~_.________ ._

1190.00 5.90 057.00 1188.35 -577.65 32.11 37.43 49.31 049.38 46.09 0.23 0.62---_._--_.__ .__ .._._-----_._--------------_._--~_._--- ..~-_._--_..._.~--_._--. -- .... -.. -.--.--.- _._--- -, -_. __ ._----~--. _.' --_.--._.- ...-•..__ .-
1218.00 5.70 OJ3.00 1216.20 -605.50 33.73 39.75 52.13 049.68 48.82 0.45 0.48--_.__._---_._----_.__._--------_._-- _._.~._.---_._--_..~_._--_ .._-----_.__.._._---~ ...._... _.-_._-~._.-----_._----_.-_._--_._._"".

1234.00 5.80 056.00 1232.12 -621.42 34.66 41.05 53.73 049.63 50.36 0.32 0.59--_.__.-._-----------------_._----_._---_._---------_.. ------_._--------~ ...----------_.-_.~._-. __._------_.- -_._--------
1247.00 5.40 059.00 1245.06 -634.36 35.34 42.12 54.98 050.00 51.80 0.50 1.14___--_____0 _____- ------_._---------_..._.._------._-_._-_.. ----_..._-----_._--._--_._.~-_._----_.

1267.00 5.80 057.00 1264.97 -654.27 36.38 43.77 56.92 050.27 53.51 0.45 0.67----------------_._-- ._----_._----------_.._-----_._----------_.__._-~._---_._- -----_.
1277.00 5.80 056.00 1274.92 -664.22 36.93 44.62 57.92 050.38 54.49 0.10 0.30....-- -_._..._--_._--_._---_ ..__ .- -_ ...__._---~-_ ...~_._ .. -.- --~_._._ ..-.-----,._-
1297.00 5.80 061.00 1294.81 -684.11 37.99 46.34 59.92 050.65 56.47 0.51 0.76
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CON FOREST et 81 NORTH LIARD N-81

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1640 m KB) and Whipstock Systems
K.B. Elevatlon • 810.70
Vertical Section. 70.20°

SURVEY INCLINATION AZiMUTH TW TW LATITUDE DEPARTURF: ClOSURE CLOSURE VERT1CAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I 8(.) E(+) I W(-) AZIMUTH SECTION SEVERITY

1m) Idea) Idea) 1m) 1m) 1m) 1m) (m) (dea) (m) Idea) f·/3Om)
1319.00 6.00 063.00 1316.70 ·706.00 39.05 48.33 62.14 051.07 58.71 0.29 0.39
--_._-~---------_.- -------.'--------_._------
1329.00 5.60 063.00 1326.65 ·715.95 39.51 49.24 63.13 051.25 59.71 0.40 1.20.._---_ .._------------_._----- .._------_._----------- .._------
1347.00 5.70 067.00 1344.56 ·733.86 40.26 50.84 64.85 051.63 61.47 0.41 0.68

--"'--'--"-'._~ ~-,-- ...._._-----_.-----------_._-----,--------_.~- ----------------_...
1357.00 5.40 066.00 1354.51 -743.81 40.64 51.73 65.78 051.84 62.44 0.32 0.95___ . .. __ "'_~ __ ~ ••_ __. • 4 __..__._.. ... .... _

1367.00 5.40 063.00 1384.47 ·753.77 41.05 52.58 66.70 052.02 63.37 0.28 0.85
----.~.-----_. __._--_._-_._-- ._---------- ----
1378.00 6.50 064.00 1375.41 -764.71 41.56 53.60 67"'2 052.21 64.51 1.10 3.01----_.- ._._~------- ---------+-~.-_._*---- _._._-~----_. __."------_..-
1388.00 6.60 061.00 1383.36 -772.66 41.98 54.41 68.72 052.35 65.41 0.36 1.34_._-----< .._-_._-_.._--------------------- ._-----
1396.00 6.20 061.00 1393.29 -782.59 42.52 55.38 69.82 052.49 66.51 0.40 1.20,,-------- _._._-"'--,--~------_._--_. - --_._-----_.._,-------_._------------~-_._~--

1405.00 6.00 057.00 1402.24 -791.54 43.01 56.20 70.77 052.57 67.45 0.47 1.57.._.-._---_.~... -.._-_._ .. -... _-_..-._._--_.. _...._.- .._--_...__._------_._~-------_._-_ .._--~----------_._._--_._--~ .. _-----~--.-------.
1414.00 6.30 065.00 1411.19 -800.49 43.47 57.04 71.72 052.69 68.40 0.91 3.02__ • • ~4 ~ ·• . .._....__ _., ~ __ " •• ._ •. __•.__ . __~.~__ • ... ._~____ _ ••

1424.00 5.40 063.00 1421.14 -810.44 43.92 57.96 72.72 052.85 69.41 0.92 2.77---_._-_ .•----_.- .._._--_ ......_-_._--_ ..-----------_..---------~~ .. --.._-.... -----..._. __.._-----_._- .. _._--~.--._-------------_.
1434.00 5.80 054.00 1431.09 -820.39 44.43 58.79 73.69 052.92 70.36 0.96 2.89

•• _ .' __ , . .,. . 4 •• ··, •••_._ •.•._ ••_. ..__• ._._. ••••, .' ••__ •...._.•__.__ ._~.< . ._._e.__. ."~_

1443.00 7.30 059.00 1440.03 -829.33 44.99 59.65 74.71 052.97 71.36 1.60 5.34_.. ._~ __ - '-.-----'--_0---_·-.---_._---__0 .__----_._-------_· ._. . +._.,_.~._.__.__.._. . .. _>__ ~_. ._
1453.00 7.70 056.00 1449.95 -839.25 45.69 60.75 76.01 053.05 72.63 0.56 1.68

- ..--- --_. - ~ ... - .._..__ .,-_. --_.,-_.__.---_._-------------------------_....._.__ .-~.__ ......_._-_._ ..._.._.._~ ,-----_._----_._~.- ._.-.,_._._._.~--_ .._,---_.~_._----_..
1462.00 7.60 060.00 1458.87 -848.17 46.33 61.76 77.21 053.13 73.80 0.54 1.81__. L. ._ ·-·.·.·._. ~__·_.__,·_._._4 . ,_'._ ....__ .* .'. ,. •. .. " •. ••• __•• ~_. _

1472.00 8.00 058.00 1468.77 -858.07 47.03 62.92 78.56 053.23 75.13 0.48 1.45-_ ..._-_. __ ._-_.-,--.-_._-_. __._----_._-_._-_.. ~---_.~-_ ....__ .._ .._---. -_ .._-_.--_._._----~--_. __ .__..-_ .._---._ .. _._----._.-.._-_ .•_---_.-.-_._.-
1482.00 8.30 057.00 1478.67 -867.97 47.79 64.12 79.97 053.30 76.52 0.33 1.00

•• _._~_ ~a. ~ .•• • __ ._.~. .•.•_. •__• ._~_.__._. ._. • __• ••._._ _ __~.__ ._._ __. _ w .". • "_. .•. ._.•• .• ,. _._.~_ ... ,_

1492.00 &.30 056.00 1488.57 ·877.87 48.59 65.32 81.41 053.36 77.92 0.14 0.43
•. r -. __ ._.__ • _. . • __.•_. __ ._'. • ~•• __ ._ .~ .._~ .__ .,._____ __ _ __. ~ •. _ ,_._ 'w __ ._. • _.. • •._ .____ _._ ~__.__ • ,_. ~ ~ .'

1501.00 6.80 057.00 1497.47 -886.77 49.32 66.44 82.75 053.41 79.22 0.52 1.74
._. __ . •• _ •• •• r • •• ~ •• "___ ____._. ._.____ --' .... _ __._._"_'_' •.• . ._._ _. __ • __.~_ •• ••._.__

1511.00 8.70 05600 1507.35 -896.65 50.16 67.71 84.27 053.47 80.70 0.18 0.55
_____• • _w . .-_ •••_ ~._' • • ._ .• _ ...... . • __ ••~ ...._._~ • • ._~ ~. __ ._•.•.• ._ •.• _ .. __ ._. __ ._. __ ._ • _ ••. __. _~_._ •• _ _ •. .__ • • __ • •

1521.00 9.40 059.00 1517.23 -908.53 51.01 69.03 85.83 053.54 82.23 0.64 2.53- __ ~. __ .'_' ~ -_. '".~__ ~,, .,·r . ~ ,. •. w __ • __.. _ ._~ __• __ ..._~•• .• ..~ • ·_N__ ·•• __ ·' . • _._._,__ ._ •. ._. •.

1530.00 9.10 058.00 1526.11 ·915.41 51.76 70.27 87.28 053.62 83.65 0.34 1.13
- -- _._-_. _., ._- .. -'~" -~~._ ..- _. -~_ ..._-- -. __ .- .. ~_._-- .....-._-_ •._-~ ... __._--~-- -"._. --~ .•_._--_._._-- .. ---- ... _.~ ---~.._._--- -~ - ~------~-_._ ... -' .. _..... - -""'~ --_ ..-- - - -....._-_._------~- ----_.
1535.00 9.20 057.40 1531.05 ·920.35 52.19 70.94 88.07 053.66 84.42 0.14 0.83

_ ••__ ._ •• •• _ ••• ._._ . __w_~__·._ .. __ ~ .••• __ . • .~__.~ ••_ '_. .. ~. .. ... • .__ ..__ • __• _.__ •. _.~ .... _. .•. ._••__•.. __

1544.20 9.10 057.40 1540.13 -929.43 52.98 72.17 89.53 053.72 85.85 0.10 0.33.. -------_._....__ . - .. _-_ ..._--- ---_ .....__ ... _--_.-. _._--. __.._._._...._.__._-_•.. _._--.-.-- -,.~---,- --'--'~ --_._---_. -_... --_._-~._-_ ... - - .... _._._~... ---- - .. _.-_. __ ._--~ ... _...- --.._.
1554.20 9.00 058.00 1550.00 -939.30 53.82 73.50 91.10 053.79 87.39 0.14 0.41
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CON FOREST et 81 NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1640 m KB) and Whipstock Systems
K.B. Elevation = 810.70
Vertical Section II 70.20°

SURVEY INCLINATION AZIMUTH TVD TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTION SEVERITY

1m) Idla) Idea) 1m) 1m) 1m) 1m) 1m) Idea) 1m) (dea) (·/30m)
1563.60 9.00 058.20 1559.29 -948.59 54.59 74.75 92.56 053.86 88.82 0.03 0.10---------.---- --------1
1572.70 8.60 058.80 1568.28 -957.58 55.32 75.94 93.95 053.93 90.19 0.41 1.35----- -- --~ --·-----·---------~__·--------·---i
1582.90 8.40 058.00 1578.37 -967.67 56.11 77.22 95.46 054.00 91.66 0.23 0.68._----------
1592.60 8.40 059.30 1587.97 -977.27 56.85 78.43 96.87 054.06 93.05 0.19 0.59---._--_._- ----:------:-:-:~--~----------:--

1601.60 8.40 059.00 1596.87 -986.17 57.51 79.57 98.18 054.14 94.34 0.07 0.24-..------------------=-------~-------------:-----:--._----:--_._~--:--_.~-----
1612.10 8.40 059.50 1607.26 -996.56 58.29 80.89 99.70 054.22 95.85 0.04 0.13
1621.90 8.10 058.70 1616.96 -1006.26 59.01 82.10 101.10 054.29 97.23 0.32 0.98

. .._------- ----- -------
1630.50 7.80 059.30 1625.47 -1014.77 59.62 83.12 102.29 054.35 98.40 0.31 1.09
1640.10 7.60 058.40 1634.99 -1024.29 60.29 84.22 103.57 054.40 99.66 0.23 0.73----..----.-----------:---:---::---~.~- _:_---__:__---~-_=_---=--. -----------1
1649.40 7.20 058.70 1644.21 -1033.51 60.91 85.24 104.77 054.45 100.83 0.40 1.30...
1658.10 6.80 059.70 1652.84 -1042.14 61.46 86.15 105.82 054.50 101.87 0.42 1.44---_._--------------------------_._--------------------
1668.10 6.60 059.20 1662.78 -1052.08 62.05 87.15 106.99 054.55 103.02 0.21 0.62--------_... --------------
1678.30 6.30 061.10 1672.91 -1062.21 62.62 88.15 108.13 054.61 104.15 0.37 1.08._-------------_._------ ~---------_.

1687.60 5.90 063.20 1682.16 -1071.46 63.08 89.02 109.11 054.68 105.13 0.46 1.48.. ----------~---

1696.90 5.90 062.90 1691.41 -1080.71 63.52 89.87 110.05 054.75 106.07 0.03 0.10----_.._._--------_._--------------_.__.__._---------_.-_.-
1706.90 6.20 055.00 1701.35 -1090.65 63.98 90.82 111.09 054.84 107.12 0.37 1.12._._--._--_._------ .-
1716.60 6.20 066.00 1711.00 -1100.30 64.41 91.77 112.12 054.94 108.17 0.11 0.33----_._-"------_._------ ._.- ----_._--_.-
1725.90 6.00 065.80 1720.24 -1109.54 64.82 92.67 113.09 055.03 109.15 0.20 0.65_..._-_._-~._..-._----_.__ .._-----------_._--_.__.__.----_._._---------_..-----_.
1736.10 5.60 066.70 1730.39 -1119.69 65.23 93.62 114.10 055.13 110.18 0.41 1.21._-_.-------_.._---------- ._-------._--_.-----------------------
1745.40 5.30 065.60 1739.65 -1128.95 65.59 94.43 114.97 055.22 111.06 0.32 1.02

._-._~_._._-_ .._------ .-_._------._----- --------._--------_..__._--------------,--"
1755.00 5.10 064.10 1749.21 -1138.51 65.96 95.21 115.83 055.29 111.93 0.24 0.76". --------_._------~--_._---.---- .__._-----~----------_._-----------

1764.60 5.10 063.70 1758.77 -1148.07 66.33 95.98 116.67 055.35 112.78 0.04 0.11----.._--_._------ ---------------------_.__._--- _.-.
1774.20 5.10 060.20 1768.33 -1157.63 66.74 96.73 117.52 055.40 113.62 0.31 0.97- .---_.._-- -----_._------_._----_._-_._----------_.
1783.70 5.00 061.30 1777.80 -1167.10 67.14 97.46 118.35 055.44 114.44 0.14 0.44

.__._---_._------------. --_.__._-----------
1793.20 4.90 061.60 1787.26 -1176.56 67.54 98.18 119.17 055.48 115.25 0.10 0.33
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CON FOREST et al NORTH LIARD N-61

D'RECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By AkIta Drilling (1640 m KB) and Whipstock Systems
K.B. Elevation = 610.70
Vertical Section = 70.20°

SURVEY INCLINATION AZIMUTH TW TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTION SEVERITY

(m) (dea) (dea) (m' (m) (m) (m' Iml (dea) (m) (dea) '-'30m)
1802.80 4.50 064.80 1796.83 -1186.13 67.89 98.88 119.95 055.53 116.03 0.48 1.49
1812.60 4.30 067.00 1806.60 -1195.90 68.20 99.57 120.69 055.59 116.78 0.26 0.80
1822.20 4.00 072.30 1816.18 -1205.48 68.44 100.22 121.36 055.67 117.48 0.49 1.52-. --
1831.70 3.60 075.10 1825.65 -1214.95 68.62 100.82 121.96 055.76 118.11 0.44 1.39-
1841.20 3.40 074.90 1835.14 -1224.44 ' 68.77 101.38 122.51 055.85 118.60 0.20 0.63-
1850.30 3.60 072.50 1844.22 -1233.52 68.92 101.92 123.04 055.93 119.24 0.25 0.82- .
1860.00 4.10 068.30 1853.90 -1243.20 69.14 102.53 123.67 056.00 119.89 0.57 1.77---
1869.80 4.70 065.20 1863.67 -1252.97 69.44 103.22 124.40 056.07 120.64 0.65 1.98---_. '-
1879.40 5.20 063.60 1873.23 -1262.53 69.80 103.97 125.22 056.12 121.46 0.52 1.62._.
1889.10 5.50 062.50 1882.89 -1272.19 70.21 104.77 126.12 056.17 122.36~"" 0.32 0.98----_..
1898.80 5.60 061.90 1892.55 -1281.85 70.65 105.60 127.06 056.22 Am9 0.12 0.36

.._-------------
'1908.50 5.60 059.50 1902.20 -1291.50 71.11 106.43 128.00 056.25 124.22 0.23 0.72------- _._----------
1918.20 5.60 059.00 1911.85 -1301.15 71.60 107.24 128.94 056.27 125.15 0.05 0.15- .. - ---- ------
1927.60 5.40 063.60 1921.21 -1310.51 72.03 108.03 129.84 056.31 126.04 0.48 1.54- ----_.._------ ...
1937.10 5.60 069.30 1930.67 -1319.97 72.39 108.86 130.74 056.38 126.95 0.58 1.84-.--------- ..
1946.60 5.70 072.90 1940.12 -1329.42 72.69 109.75 131.64 056.48 127.88 0.37 1.16___·___4 ___•____ -------
1956.20 5.40 075.30 1949.67 -1338.97 72.95 110.64 132.53 056.60 128.81 0.38 1.19---------------_. . ._-----
1965.80 4.70 076.90 1959.24 -1348.54 73.15 111.46 133.32 056.72 129.65 0.71 2.23.,-----_.- .. - --------_.
1976.00 3.90 077.90 1969.41 -1358.71 73.32 112.21 134.04 056.84 130.41 0.80 2.36

..------- --
1985.20 3.4(' 079.70 1978.59 -1367.89 73.43 112.78 134.58 056.93 130.99 0.51 1.67-._--.-- --
1994.50 3.10 081.80 1987.87 -1377.17 73.52 113.30 135.06 057.02 131.51 0.32 1.04-_._---------- '

2004.00 2.50 085.80 . 199'1.36 -1386.66 73.57 113.76 135.48 057.11 131.96 0.63 1.99 .-
2013.60 2.0,0 087.30 2006.96 -1396.26 73.59 114.14 135.81 057.19 132.32 0.50 1.57

f----- -----_.._-
2022.40 2.10 084.80 2015.75 -1405.05 73.62 114.45 136.08 057.25 132.62 0.13 0.46-_._._-_.- -_._----------_.
2032.70 2.40 080.50 2026.04 -1415.34 73.67 114.85 136.45 057.32 133.02 0.34 1.00
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CON FOREST et 81 NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1640 m KB) and Whipstock Systems
K.B. mevatlon = 810.70
Vertical Section = 70.20°

SURVEY INCLINATiON AZIMUTH TVD TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTiON SEVERITY

(ml (deal (dea) (m) (ml (ml tml (ml (deal {ml (deal (·/30m)
2041.70 2.40 073.70 2035.03 -1424.33 73.75 115.22 136.80 057.38 1~l3.39 0.28 0.95.._----_...
2052.00 2.60 067.60 2045.32 -1434.62 73.90 115.64 137.24 057.42 133.84 0.33 0.97._-------- -
2060.70 2.60 065.40 2054.02 -1443.32 74.06 116.01 137.63 057.45 134.23 0.10 0.34------- -
2072.60 2.30 060.70 2065.91 -1455.21 74.29 116.46 138.14 057.47 134.74 0.36 0.91------_._-- - -
2082.10 1.80 069.40 2075.40 -1464.70 74.43 116.76 138.47 057.48 135.08 0.59 1.86--------
2091.60 1.70 087.50 2084.89 -1474.19 74.49 117.05 138.74 057.53 135.36 0.56 1.77-----------_.
2101.00 1.70 105.20 2094.29 -1483.59 74.46 117.32 138.95 057.60 135.61 0.52 1.67------_._.-
2110.40 1.90 110.90 2103.69 -1492.99 74.37 117.60 139.14 057.69 135.84 0.27 0.86------- - --
2120.00 1.60 129.60 2113.28 -1502.58 74.23 117.85 139.28 057.80 136.03 0.64 2.00._--- --
2129.20 1.70 122.80 2122.48 -1511.78 74.07 118.06 139.38 057.90 136.18 0.22 0.72-- - -
2138.60 1.70 136.60 2131.87 -1521.17 73.90 118.28 139.46 058.00 136.32 0.41 1.30.
2148.00 1.50 165.60 2141.27 -1530.57 73.68 118.40 139.45 058.11 136.36 0.82 2.63-
2157.60 1.60 186.90 2150.87 -1540.17 73.42 118.42 139.33 058.20 136.29 0.58 1.82
--~--_ .._- - -

2167.30 1.70 193.80 2160.56 -1549.86 73.15 118.40 139.17 058.29 136.18 0.80 1.25--._._._-- - --
2176.90 1.60 197.90 2170.16 -1559.46 72.89 118.32 138.97 058.37 136.02 0.15 0.48-------_.. ----_._---
2186.60 1.20 203.20 2179.86 -1569.16 72.66 118.24 138.79 058.43 135.87 0.42 1.30---_._--
2196.30 0.80 206.30 2189.55 -1578.85 72.51 118.17 138.64 058.47 135.75 0.40 1.25----.----------- - -
2205.80 0.60 206.60 2199.05 -1588.35 72.41 118.12 138.55 058.49 135.66 0.20 0.63_&_._..._~---~ --_._----_. .- "----------- ..-
2215.40 0.50 206.00 2208.65 -1597.95 72.32 118.06 138.47 056.51 135.60 0..10 0.32--- -----_._------- ------
2225.10 0.50 192.70 2218.35 -1607.65 72.25 118.05 138.40 058.53 135.54 0.13 0.41

-~---_ ..__ ...---------------------------- --------------_.
2234.80 0.50 191.90 2228.05 -1617.35 72.16 118.03 138.34 056.56 135.50 0.01 0.02-------_._-_ .. - --------_.
2244.60 0.50 201.70 2237.65 -1627.15 72.06 118.01 138.28 058.58 135.45 0.09 0.26----_..._---------------_. -----_.
2254.10 0.50 194.50 2247.35 -1636.65 72.00 117.98 138.22 058.60 135.40 0.06 0.20------------_. _. ._-- _._-- ._--
2263.80 0.40 195.40 2257.05 -1646.35 71.93 117.96 138.16 058.63 135.35 0.10 0.31------------ -. --
2273.40 0.40 169.50 2266.65 -1655.95 71.86 117.96 138.13 058.65 135.33 0.18 0.56---"-----------------_._------------_. .__._----_._-._--------------_._-------
2262.90 0.40 168.20 2276.15 -1665.45 71.30 117.97 138.10 056.67 135.32 0.01 0.03
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CDN FOREST et al NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data ProvIded By Akita Drilling (1640 rn KB) and Whipstock Systems
K.B. Elevation == 810.70
Vertical Section III 70.20D

SURVEY INCLINATION AZIMUTH TVD TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) , SCM) E(+) , W(-) AZIMUTH SECTION SEVERITY

1m) Idea) Idea) 1m) 1m) 1m) 1m) 1m) Idea) 1m) Idea) 1·'~.QmL

2292.60 0.30 126.00 2285.85 -1675.15 71.75 118.00 138.10 058.70 135.33 0.27 0.83
2302.20 0.40 117.00 2295.45 -1684.75 71.72 118.05 138.13 058.72 135.38 0.11 0.36
2311.50 0.50 112.90 2304.75 -1694.05 71.69 118.11 138.17 058.74 135.42 0.10 0.34._----
2321.10 0.40 083.10 2314.35 -1703.65 71.68 118.19 138.22 058.76 135.48 0.25 0.78
2330.50 0.50 068.70 2323.75 -1713.05 71.70 118.26 138.29 058.77 135.55 0.15 0.48
2339.90 0.70 062.90 2333.15 -1722.45 71.74 118.35 138.39 058.78 135.65 0.21 0.67--
2349.30 1.00 058.60 2342.55 -1731.85 71.81 118.47 138.53 058.78 135.79 0.31 0.98
2358.90 0.80 065.40 2352.15 -1741.45 71.88 118.60 138.68 058.78 135.94 0.23 0.71
2368.10 1.00 067.00 2361.35 -1750.65 71.94 118.73 138.82 058.79 138.08 0.20 0.66
2377.70 0.80 061.20 2370.94 -1760.24 72.00 118.87 138.97 058.80 138.23 0.22 0.69------------------------------- --
2387.30 0.70 055.10 2380.54 -1769.84 72.07 118.98 139.10 058.80 136.35 0.13 0.40
2396.70 0.80 052.00 2389.94 -1779.24 72.14 119.07 139.22 058.79 138.47 0.11 0.34
2406.30 0.90 033.70 2399.54 -1788.84 72.24 119.17 139.38 058.7; 138.60 0.29 0.90---_.-
2415.30 1.00 027.10 2408.54 -1797.84 72.37 119.25 139.49 058.75 136.71 0.43 0.70----- -
2424.90 1.20 023.10 2418.14 -1807.44 72.53 119.33 139.64 058.71 136.84 0.21 0.67-----
2434.30 1.10 024.90 2427.54 -1816.84 72.70 119.40 139.80 058.66 136.97 0.11 0.34-_._------------------
2444.00 0.40 031.80 2437.24 -1826.54 72.82 119.46 139.91 058.64 137.07 0.70 2.18--------_. -
2453.70 0.40 156.40 2446.94 -1836.24 72.82 119.49 139.93 058.64 137.09 0.71 2.19

- .--------------------
2463.00 0.80 185.10 2456.24 -1845.54 72.72 119.50 139.89 058.68 137.07 0.49 1.58--_.---- -----------_._._------------------
2472.60 0.90 182.60 2465.83 -1855.13 72.58 119.49 139.81 058.73 137.01 0.11 0.33-,-.------_. .------
2482.30 1.00 198.50 2475.53 -1864.83 72.42 119.46 139.70 058.77 136.93 0.28 0.87-------*- ---------.-._------_.-------.-------------
2491.90 0.90 202.80 2485.13 -1874.43 72.27 119.40 139.57 058.81 136.83 0.12 0.38------------------------_._- - ._----
2501.60 0.80 188.90 2494.83 -1884.13 72.14 119.38 139.47 058.85 136.74 0.23 0.71
2511.30 0.60 180.30 2504.53 -1893.83 72.02 119.35 139.40 058.89 136.69 0.23 0.70----. - ------
2520.40 0.40 171.60 2513.63 -1902.93 71.94 119.36 139.36 058.92 136.67 0.21 0.70

--_ .._--------------~,--- --~--~-----------_._-----------------_._--_._-_.-

2529.80 0.50 162.80 2523.03 -1912.33 71.87 119.38 139.34 058.95 136.66 0.12 0.39
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CON FOREST et 81 NORTH LIARD N-81

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1540 m KB) and Whipstock Systems
K.B. Elevation = 610.70
Vertical Section = 70.20°

SURVEY INCLINATION AZIMUTH TVO TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTION SEVERITY

1m' (dea) (dea) (m) (m) (m) (m) (m) (dea) (rl1) (dea) (·/~Om)

2539.40 0.40 146.50 2532.63 -1921.93 71.80 119.41 139.33 058.98 136.67 0.16 0.;;0-----------.-------------.-.- =-------:-:---:------------~-----::---::--~-------I

2548.90 0.30 186.50 2542.13 -1931.43 71.75 119.42 139.32 059.00 136.67 0.26 0.01.._---------~--_._--
?o558.DO 0.30 143.00 2551.23 -1940.53 71.71 119.43 139.31 059.02 136.66 0.22 0.73

....__._---------------_._-----_._-_._-_.~---_._-----------

:2569.30 'l.10 157.60 2562.53 -1951.83 71.67 119.45 139.31 059.04 136.67 0.20 0.54__4 •• .______ ._______ _

2578.70 0.30 187.80 2571.93 -1961.23 71.64 119.45 139.29 059.05 136.66 0.22 0.70
._--_.'_.~.,-~ ---------_._--- -~ ------ ... ---

2588.10 0.20 195.00 2581.33 -1970.63 71.60 119.45 139.26 059.06 136.64 0.10 0.33-- _._---~--, .~ .._---- _._--_ ... _. -------- -
2597.80 0.20 332.10 2591.03 -1980.33 71.60 119.43 139.25 059.06 136.63 0.37 1.15-_._.. -_._-_..._.---_.._------ -----_._----_._-- ---------
2607.30 0.10 120.00 2600.53 -1989.83 71.61 119.43 139.26 059.05 136.63 0.29 0.91

· ..--_._ ..• --_._"~~--._- - -----------------------_..• --_.,----~--_._--------_._.,,~---------------
2616.90 0.20 310.00 2610.13 -1999.43 71.62 119.43 139.26 059.05 136.63 0.30 0.93-._._-_.__ ._--_ ..._,----~---_._---_._---_.-.---_._----_._---_.----_._-----+~~-------_._-_._-------------
2626.40 0.10 313.70 2619.63 -2008.93 71.63 119.41 139.25 059.04 136.62 0.10 0.32·---..------..-----.-..--.------ .----.--------. -._-- ----.------------t
2636.10 0.30 009.60 2629.33 -2018.63 71.66 119.41 139.26 059.03 136.62 0.26 0.80..... -.---..--------- ..---.--.--.------------..--.---.-----------..... --_·_--------1
2645.60 0.10 346.40 2638.83 -2028.13 71.70 119.41 139.28 059.02 136.64 0.21 0.67--,,---.-..._. _.._---- .._.._-----.. -------~_._-.._----..------~--_._--
2655.20 0.30 052.20 2648.43 -2037.73 71.72 119.43 139.31 059.01 136.66 0.27 0.86.. ' ._. ~ __._.... ~_,_. __ .~~ ~. .,_ .. _. . . . . .__... _4._·_. ~ .__,~~_. __, .- . ~ . _

2664.80 0.30 058.70 2658.03 -2047.33 71.74 119.45 139.34 059.01 136.69 0.29 0.45
-~---- .._._- _.- .,----_._.~----,--_ ...~~ ~~.~-_ ..__.__ .. -_..~ ....-._---_._-_.._-_.. <-~_ ..._._--_.~ .._--~-_._._----------------_.

2674.50 0.30 079.90 2667.73 -2057.03 71.76 119.50 139.39 059.02 136.74 0.11 0.34__. ._4 ~. . . .,___ ..~ ._._... _._. __ ~__ ~ .,__ ~. _

2683.50 0.40 042.90 2676.73 -2066.03 71.78 119.54 139.44 059.02 136.79 0.24 0.81---_...._'_._---_.~.~.-._---_ .._--_.__._-~--_._~._----------~--- - ~. __._---._~._~._-.~~_._--,-_._-----------~- ~--~---

2693.00 0.10 073.90 2686.23 -2075.53 71.81 119.57 139.48 059.01 136.83 0.32 1.01--<---- ---- - -_.- ---~ .._.. _-- .__.- .... - _.. -----. -_ ..._.. -----~_._-_._-_._ .. __._----~_ .. _--_._._- _.- -', .. __ .._-- ---_ ..._--_ ..~--_. ----._--~._"---~_ .._.-_._<~_.~_._----_._-_.~---_.
2702.60 0.40 046.60 2695.83 -2085.13 71.84 119.60 139.52 059.01 136.87 0.31 0.98

• _ ~ .• .__ __. ~_.• ~__.~ ~•. ~.,_. .~._~~._. __r . ~. , ~.__ '_"'_ . •• _ ._~ .__~ ... ~.__ . _

2711.70 0.10 053.80 2704.93 -2094.23 71.86 119.63 139.56 059.01 136.90 0.30 0.99'-_.' ._.. _.- -~_ ... _-_..-.._- ._-- ..'~- ._.- - -. .... --- .. _- -~- ...._~---- -<- ... -.- ..._-- ,- --~----- - -_.- ---_.._-~---"-----
2721.30 0.20 018.70 2714.53 -2103.83 71.88 119.65 139.58 059.00 136.92 0.13 0.41

__ . ...._ .•• __ _>, •..• _. __<.~__ ~.~ __ ._._ .••_~_. • ._. __._~ •._. . ~_ .•.•.• ,._ ~ .'~_~ _.__ ,' -._4_· ... ._. _

2730.90 0.10 080.80 2724.13 -2113.43 71.90 119.66 139.60 059.00 136.94 0.18 0.55.._-- ----- ---_._--_.. ,--_._.------_ ..--._.,_ .... _-_._-_ .._-~--_._- --.._-"._----_._- .- -_._-----~.- ....._...-.._-- _._.~.. _-_ .._---_._-------~----

2740.20 0.30 075.20 2733.43 -2122.73 71.91 119.69 139.63 059.00 136.97 0.20 0.65---_. -- -_._~.-----_.._.._.~. ~_._-------- .._.._._---,~-_ ......."_... _--... -- -_.~.. ~ - -,~~. __ . _.•,-,--~-------- .. - ... ,_._-- ._.. .-. --_._-~--.. -.------,._-,_..__.----_..-
2749.80 0.40 039.80 2743.03 -2132.33 71.94 119.74 139.69 059.00 137.03 0.23 0.73

...-- __••__• .__ ._~._._.__ ••• ._._.... _. ~ .~ _ .... _ •• _._,_, __~ ~.~_. __ . _. __ ...~_ .. ~ .• ._ < • ' •.•_·7·~.· ."· _, ~ ••__._ .. _. ~ __... _

2759.40 0.40 015.90 2752.63 -2141.93 72.00 119.77 139.74 058.99 137.07 0.17 0.52
~4 ••_,__ •. .._.~. __ _," • __ ~. .. • ._ . ~ ~ ~A _ _.___ _.,_,' 4 .. _.,. __•• .~ __" • ~ . _

2767.90 0.50 023.40 2761.13 -2150.43 72.06 119.79 139.79 058.97 137.12 0.12 0.41
._~_. - -- --.-.- _._ ..__.~~._--"_ .... _-+ .._------~ ..

2778.20 0.40 007.80 2771.43 -2160.73 72.14 119.81 139.85 058.95 137.16 0.16 0.46
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CDN FOREST et al NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1540 m KB) and Whipstock Systems
K.B. Elevation = 610.70
Vertical Section = 70.20°

SURVEY INCLINATiON AZIMUTH TVD lVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) IW(-) AZIMUTH SECTION SEVERITY

(m) (dea) (dea) 1m) 1m) fm) 1m) (m) Idea) (m) Idea) I0/30m)
2767.60 0.60 009.70 2781.03 -2170.33 72.22 119.83 139.91 056.92 137.20 0.20 0.63-----
2797.40 0.80 009.20 2790.63 -2179.93 72.34 119.84 139.98 058.69 137.26 O.~O 0.63--

2800.222607.00 0.60 007.9\.' -2189.52 72.47 119.86 140.07 058.84 137.33 0.02 0.06._------- -
2816.60 1.00 014.70 2809.82 -2199.12 72.62 119.89 140.17 058.80 137.40 0.23 0.71----_.- -
2826.30 1.10 007.90 2819.52 -2208.82 72.79 119.93 140.29 058.74 137.50 0.16 0.49---_..--
2836.00 1.10 353.80 2629.22 -2218.52 72.97 119.93 140.39 056.68 137.56 0.27 0.84--------------
2845.50 1.10 340.70 2838.72 -2228.02 73.15 119.89 140.45 058.61 137.58 0.25 0.79----- -
2855.00 1.20 324.80 2846.22 -2237.52 73.32 119.60 140.46 056.53 137.56 0.33 1.05---
2864.80 1.20 317.00 2858.01 -2247.31 73.46 119.68 140.43 056.45 137.49 0.16 0.50-------------_.
2674.10 1.00 315.40 2867.31 -2256.61 73.61 119.55 140.39 056.38 137.42 0.20 0.65._-_.__•.._----
2863.70 0.70 316.60 2876.91 -2268.21 73.71 119.45 140.36 058.32 137.36 0.30 0.94---------_._- -
2893.50 0.50 321.20 2886.71 -2276.01 73.79 119.39 140.35 058.28 137.32 0.21 0.63._----------_.•. --- -
2901.40 0.50 335.50 2694.61 -2283.91 73.84 119.35 140.35 058.25 137.31 0.12 0.47._._-,---------_. ---------- _._---
2912.50 0.50 346.00 2905.71 -2295.01 73.93 119.31 140.36 058.22 137.30 0.21 0.34.•_---_._---------- . -
2922.20 0.70 344.00 2915.41 -2304.71 74.03 119.29 140.39 056.18 137.31 0.20 0.62-------
2931.60 0.70 002.10 2924.61 -2314.11 74.14 119.27 140.44 058.13 137.34 0.22 0.70--------- --
2941.30 0.60 001.20 2934.5'1 -2323.61 74.27 119.26 140.51 056.09 137.36 0.10 0.31- ..
2950.90 0.70 000.60 2944.11 -2333.41 74.39 119.28 140.58 056.05 137.43 0.10 0.31---_.._------_.
2960.70 0.70 006.40 2953.91 -2343.21 74.51 119.29 140.65 056.01 137.47 0.07 0.21-----------------"_..
2970.20 0.60 007.20 2963.41 -2352.71 74.64 119.30 140.72 057.97 137.53 0.10 0.32---_._..--------
2979.70 0.60 013.80 2972.91 -2362.21 74.77 119.33 140.81 057.93 137.60 0.09 0.29.'. __._---- ----_._- ------- -
2969.40 0.80 013.70 2962.60 -2371.90 74.90 119.36 140.91 057.69 137.67 0.00 0.00------ _..._--------_.._-._.-- .
2999.00 0.70 014.10 2992.20 ·2381.50 75.02 119.39 141.00 057.86 137.74 0.10 0.31

~_._----_. ~----------

3008.70 0.60 023.30 3001.90 -2391.20 75.12 119.42 141.09 057.83 137.81 0.14 0.45-._--_._-- - - ----_.---.----------- .
3016.30 0.50 032.60 3011.50 -2400.80 75.21 119.46 141.17 057.81 137.86 0.13 0.42...---_ .._-_ .. -. ----_._--_.__ .-_._---_.._.~_ .._--_._. -
3027.90 0.60 035.50 3021.10 -2410.40 75.28 119.52 141.25 057.79 137.95 0.10 0.32_. __ .._---- . -----_... __.~-------_._---_._._-----_._------- --- -. ----
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CDN FOREST et 81 NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1540 m KB) and Whipstock Systems
K.B. Elevation = 810.70
Vertical Section = 70.20°

SURVEY INCLINATION AZIMUTH TVD TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SUBSEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTION SEVERITY

(m) Idea) (dea) (m) (m) (m) 1m) (m) (dea) (m) Idea) (-'30m)
3037.40 0.60 040.40 3030.60 -2419.90 75.36 119.58 141.34 057.78 138.04 0.05 0.16
3047.00 0.70 038.10 3040.20 -2429.50 75.44 119.65 141.45 057.77 138.13 0.10 0.32
3056.20 0.70 046.10 3049.40 -2438.70 75.53 119.72 141.55 057.75 138.23 0.10 0.32-
3065.80 0.70 025.80 3059.00 -2448.30 75.62 119.79 141.66 057.74 138.32 0.25 0.77
3075.40 0.80 030.10 3068.60 -2457.90 75.73 119.85 141.77 057.71 138.42 0.11 0.36
3085.00 0.90 047.50 3078.20 -2487.50 75.84 119.94 141.90 057.69 136.54 0.28 0.86
3094.50 1.10 037.10 3087.70 -2477.00 75.96 120.05 142.08 057.67 138.68 0.27 0.85
··-------~-----,--------------------------------------I
3104.00 1.40 040.40 3097.19 -2486.49 76.13 120.18 142.26 057.65 138.88 0.31 0.97
--------~-----------_._----------------------------,------

3113.50 1.40 040.90 3106.69 -2495.99 76.30 120.33 142.48 057.62 139.06 0.01 0.04-------- - _._-------=-----
3123.10 1.10 028.60 3116.29 -2505.59 76.47 120.45 142.87 057.59 139.23 0.40 1.25---------_. ---
3130.00 1.00 358.50 3123.19 -2512.49 76.59 120.48 142.76 057.56 139.30 0.55 2.41

-_._-_._.-=-=:-=::-.---:-:~------:--:------:--~------,---=---~----------:----------...,-

3152.00 0.90 337.70 3145.18 -2534.48 76.94 120.41 142.89 057.42 139.35 0.36 0.49
3159.50 0.80 326.30 3152.68 -2541.98 77.04 120.36 142.90 057.38 139.34 0.20 0.78
3177.50 0.70 325.50 3170.68 -2559.98 77.25 120.25 142.92 057.28 139.31 0.26 0.31------------_. -_._-------------------------
3187.10 0.80 328.80 3180.28 -2569.58 77.36 120.18 142.92 057.23 139.28 0.11 0.34

. --------------
3196.70 0.80 323.10 3189.88 -2579.18 77.47 120.10 142.92 057.18 139.24 0.08 0.25-----------_._---
3206.28 0.70 319.90 3199.46 -2588.76 77.57 120.02 142.91 057.13 139.20 0.11 0.34..---------.---------- -----------------1
3216.00 0.50 333.20 3209.18 -2598.48 77.65 119.97 142.91 057.09 139.18 0.24 0.75-_._-------------------------------------------1
3225.70 0.40 013.90 3218.88 -2608.18 77.72 119.96 142.93 057.08 139.19 0.33 1.01

--'--'-' ._-----------_._--------_._-----
3235.40 0.70 043.10 3228.58 -2617.88 77.80 120.00 143.02 057.04 139.26 0.40 1.24--- ------- ---------- ---
3244.90 1.40 056.60 3238.08 -2627.38 77.91 120.14 143.19 057.04 139.43 0.74 2.33._-------------------_._---------------------------
3254.20 2.10 063.20 3247.37 -2636.67 78.05 120.39 143.47 057.05 139.71 0.73 2.35

.._---._-----------------------_._----- --------------_..
3264.30 2.00 065.20 3257.47 -2646.77 78.20 120.71 143.83 057.06 140.07 0.12 0.37-._-- --
3274.02 1.90 070.20 3267.18 -2656.48 78.33 121.02 144.16 057.09 140.40 0.20 0.61

-'3-28-3-.70--1:80 067.90 --:3727=-=6~.8:-::5--2--6·-66-.1:-::5--=7:-8.~44-:------121.31 144.46 057.11 140.71 0.12 0.39
-------- ----------------------------------------
3293.40 1.70 065.70 3286.55 -2675.85 78.56 121.56 144.75 057.13 141.01 0.12 0.37

._.__._------------------._----------------_._--------._----------_._------
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CON FOREST et al NORTH LIARD N-61

DIRECTIONAL SURVEY RECORD

Calculations Based On Survey Data Provided By Akita Drilling (1640 m KB) and Whipstock Systems
K.B. Elevation = 610.70
Vertical Section = 70.20°

SURVEY INCLINATION AZIMUTH TVD TVD LATITUDE DEPARTURE CLOSURE CLOSURE VERTICAL DOGLEG DOGLEG
DEPTH SU8SEA N(+) I S(-) E(+) I W(-) AZIMUTH SECTION SEVERITY

'm) 'deal 'deal 'm) (ml (m) (m) (ml (deg) (m) 'deal '·/30m)
3303.10 1.60 064.60 3296.25 -2685.55 78.67 121.84 145.03 057.15 141.28 0.10 0.32--------
3312.50 1.50 066.80 3305.64 -2694.94 78.78 122.07 145.28 057.16 141.54 0.12 0.37
3322.54 1.40 072.10 3315.68 -2704.98 78.87 122.31 145.53 057.18 141.79 0.17 0.50
3332.24 1.40 075.40 3325.38 -2714.68 78.93 122.53 145.76 057.21 142.03 0.08 0.25
3342.00 1.50 081.10 3335.13 -2724.43 78.98 122.77 145.99 057.25 142.27 0.18 0.54
-_._-~

3351.20 1.50 083.90 3344.33 -2733.63 79.02 123.01 146.20 057.29 142.51 0.07 0.24._. ----- ---.
3360.82 1.60 084.60 3353.95 -2743.25 79.04 123.27 146.44 057.33 142.76 0.10 0.32._------------
3370.97 1.50 083.20 3364.09 -2753.39 79.07 123.55 146.68 057.38 143.03 0.11 0.32_._-------_. -
3380.00 1.41 081.95 3373.12 -2762.42 79.10 123.77 146.89 057.42 143.25 0.10 0.32
._---------~..._------ -

3384.00 1.41 081.95 3377.12 -2766.42 79.~1 123.87 146.98 057.43 143.35 0.00 0.00--------_. -
--.._-.~------.---._----. .._.---.

TOTAL DEPTH· 3384.0 m K.B.1I3377.1 m T.V.D.
-'_._ ... _--------_.-. --.---_._~----. __ ._.__.._.__._-- ------------._-'.-.__._--------.----
------_ .._-._-._--- --~_._. __ ._.__._._.._------- -_._---- -------------- -

-
,-,-,_._~-,_:_"-~

,,. ~ , .~\ - "I_._' ..~---------------
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ADDENDUM B- GEOLOGICAL STRIP LOG
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DAX CONSULTING LTO.
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CON FOREST et al NORTH LIARD N-61
600 30' 46.69" NORTH 1 1230 42' 32.51" WEST
EL 3631 WID 1863 Region: N. LIARD
99-03-21 818:00 H Drilling Completed: 99-09-07 808:45
60 degrees, 30 minutes, 46.69 seconds North
123 degrees, 42 minutes, 32.51 seconds \Nest
123.9 metres East; 19.1 metres North; as calculated from surface coordinated

POROSITY TYPE
[g] Earthy
@] Fenest
[£] Fracture
[g] Inter
~ Moldic
@] Organic
III Pinpoint

CUmNGS COLLECTED AT 5 m INTERVALS
CANADIAN FOREST OIL LTD. -.,ONEt1).SET OE SAMPJ-E TRAYS ..
RANGER OIL LTD. - ONE (1) SET OF SAMPLE TRAYS
N.E.B. 1/ G.S.C. - TWO (2) SETS OF SAMPLE TRAYS
ONE (1) SET OF SAMPLE BAGS

r~m9:

Company:
Address:

DSTs

NONE ON PENETRATION - TESTING CONDUCTED AFTER SETTING UNER I PRODUCTION CASING STRING

Bottom Hole
Coordinates:
Ground Elevation (m): 604.0 K.B. Elevation (m): 610.7
Logged Interval (m): 30.0 To: 3380.0 Total Depth (m): 3384.0
Fonnation: PENNSYLVANIAN - MATTSON 1/ MID. DEVONAIN - NAHANNI
Type of Drilling Fluid: GEL POLYMER 1POTASSIUM SULPHATE

Printed by weliSight Log Viewer from wenSight Systems Inc. 1-800-447-1534 www.wellsight.com
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Scale 1:240 (5"=100') Metric
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o

DOLOMITE - mot wh to It+ dk gy ala, sllner ex f:) m xln
o I mix, loc' deer spry dol rhombs elst to void 1111, abnt pyroblt

IstJ to lam + ptngs, mnr vlt qtz prisms, p to ace fr Ix to pp
0

'
por, bit plug Ip, prob vgy to frac pore

o

DOLOMITE - mot wh to gyala, Incr wh, mnr bit, pred'mg'
01' dns Itbd5, Incr veto m xln, loc' f to ex, abnt wh to elr to

op dol, ca + qtz rx elm to ace Indst fos rmn, pas Brae to
Coral, mnr cht, slllf'gi to bit shly lam to thin Itbds, mnr calc,
tr dis W, mnr Ix to pp por, Infer Incr vgy + frac per occId

01 to ace open.

o

o

o

D

o

o

DOLOMITE -It to dk gy, ace wh ala, gen dns, ex to f xln,
01 ace m to e xln, ace fttg rx dol elst, freq pyroblt IstJ to lam to

styI, mnr bile wxy Sh Itbd, tr dis W, P Ix to pp por, mnr sml
0 1 vg +frac par,

o

o

o

o

NO SAMPLE COlLECTED, MUD LOSSES ENCOUNTERED ­
PUMPED LCM PILL

DOLOMITE - mot wh to It+ dk gyala, mtx pred' mx to vf
01 xln, deer f to m xiII, com wh to elr e sp.""y croI rx fos trag to

I void till to mnr drusy Ings, Iner pyroblt, mnr blk bit sh Inel
o to thin Itbcls, vp to P Ix por, CCC pp to sin! vgy por, Infer

frac pore

0, DOLOMITE -It to dk to mllr bit, deer wh, Incr" dns, ex to vf
xln, loc' f to m xln, deer wh e dolospar, scat Indst fos rmn,

01 pos Crill + Brach, abnt pyroblt to organe deb, ace 51 to
cale, mnr qtz + cht, rr slty, p Ix por, ace pp to vgy por, mnr

01 vis micro to frac por.

DOLOMITE - mot It to dk gy to bile to wh, mainly dns f to ex
01 to ace m xln mtx, loc' trag'l wh to elr e xln doIospar, ace

fos ghost, com pyroblt spes to ptngs, rr vIt carb trags, mnr
qtz to cht, tr dis W, P Ix por, Infer mnr vgy to frac por gen
occId.

o

o

o

o. DOLOMITE _wtt to It + dk gy to bile. fnIg'l vc to f xln, fNq
wh to elr cIoIospa" to mnr ca rx elst to occId vg to heal fnc;
pt dn:, f to mx. mnr ex, mtx to Itbd, com organ res fD

01 pyroblt, tr W, gen pix por, Infer vtri to frac por Ip.

o

DOLOMITE - mot wh to It + dk gy, dns to frag', f to m xln,
o! loc' ex to vf xln, Incr wh to elr to op e spry dol rtNxnbs rx

elst to void till, sllner vlt qtz gms, com pyrobIt spes to
lam, p to occ fr Ix por, prob vs:y to frac por Ip.

DOLOMITE - mot wh to gy to bill: ala, pt bIocIl allnt spryIDIdol + ca rplcd fos fnlgs to void till, vc to f xln, Ioc Incr Itgy,
dns mx md5t to mnr wkst, slty Ip, com organ detr to mnr
styI, ace sllIe I sed vlt to sbvlt qtz + mnr gy cht mgs, sI

01 calc, 51 argl to mnr shly lam, mnr Ix to pp per, pos vgy to
frac~ com occId.

o

o

~

DOi..OMITE - mot It to dk 91 to wh, pt dns, ex to f xln, Iner
I m + e xln, Incr" fos' I com wh to tmsl dolospar, sllle Ip I elr

o qtz to dk cht, ace to abnt :JyrobIt spes to ptngs, P to ace fr
Ix to pp por, pt bit plug, Infer vgy to frac por com occId.

DOLOMITE - wh to It + dll: gy to bit, mot to bMd, m to v e
xln, loc' f to nIX, mnr ex, abnt wh to up :!&.~parrx cIsts to
void till, mnr drusy Ings, com organ Impurities to~
spes to ptngs, 51 arg! to bill: shly I.-n iD thin Itbds., p Ix por,
ace vis heal mJc:rofnIc to bnccIa, Infer VIIY to frac por Ip.

o

o

o

o

o

o

01 DOLOMITE - mot wh to gy to blk ala, dns to trag', pt f to ex
Itbd I vc to m xln, hydrochrm alt spry dol to ace ca, rpIcd
fos, mnr vlt qU prism, rr cht, sI calc, com dk organ res to

01 mnr styl' d 0, P to rr fr Ix por, mnr vgy to frac pore

DOLOMITE -It to dk gy to blk to wh, dns to trag', mx to f
01 xln, ace ex to loc' m xiII, com e to vc dol spar to ace qtz

xis, freq d 0 stng, ace 51 argl to blk bit shly lam to styI, P Ix
01 por, mnr pp iD vgy por, ace heal mlc:rofrac to pos frac par,

o

o

0, DOLOMITE _wh to It + dk gy to bit, blocI to mtc mdst to
wkst, vc to m xln, Ioc' f to mx, mnr ex, com doIosp8f void

o I tin to lng, scat fos ghost, calc ap, mnr sllIe, sf sIty Ip, com
pyroblt to dk organ deb, gen p Ix per, pos strky vgy to frac
por,

o

o

o

o

o

o

o

o

o

o

o

o

o

o

DOLOMITE - wh to gy to blk ala. rr It bmsh, Incr" trag', f to
m xln, ace vf to ex, com e to vc ~II wh spry dol elst to void

01 till, freq pyroblt to organ deb', mnl sme, tr Utior' + mica, P
to mnr fr Ix to pp por, prob Inc:- vgy to frac por.

01 DOLOMITE - mot wh to gy to bit, bIocI to loc' dns, f to mx,
freq m to v e dolospar, gen hydrtherm alt, Incr' sOle I vlt qtz
gns to prism + It to dk cht, com pyroblt IsU to ptng to styI,

01 mnr slty, ace 51 argl to blk shaly Itbd, gen pix por, ace pp
to vgy per I mnr drusyca + cklI rhomb lng, ace heal

0' mlcrofrac to breccia, Infer frac par Ip•

o

o

o

DOLOMITE - wh to gy to blk ala. gen vf to f + m xln, Ioc' ex
I to lOX, cor.n e to v e rx spry dol els' to void till, ace vIt qtz

o to OY c1!t frags, 51 cale, com pyrobl! to organ mat to stJl, I!
Ix FOI", scat pp to sml vgsl drusy calc + doIlr.g, blt;oated,
Iner heal mlcrofrac to breccia.

o

o

o

DOLOMITE - wh to It+ dk gy ala, ex to m xln, freq wh
01 hydrothenn alt e xln dol spar, mnr fos ghost pos Crln, 51

calc Ip, tr chlor + pyr, splyd 0 stn to ptngs, gen p to loc fr
Ix to pp por, Infer -1rac to vgy por pt occId.

o

DOLOMITE -It to dk gy, f to m to mx mtx, com d_ 0 str.1 to
o I styli freq tlig e xln wh rx dol spar elst to Indst fos nnn, 51

cale, tr pyr, pred' P to strky fr Ix to PP por, Infer vgy to frac
por, mnr sml scale heal frac vis•
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5 year data removed
Attachment #13, Checkshot Calibralion Report microfilmed

separately. Release date September 19, 2004
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--Dowell
C~C~II 100 III I

ClJSTOMER C8nlldlan FCll1ISt Oil waLNAME can Fex-llltlli Flett TREATMENT • 1111·
ClJSTOMER REP. Woodv PeriaId LOCATION N01 SERVICE cooe
rMll TYPE au FIElD Polnted Mounlllin DOWl!l.L LOCATION GAB
NEW OR OlD IWN NRMATION HshannI DATE (rntdlyl

COMPLETION SUMMARY
.... DIlTA OM utlR TNt T1IOI PlRI'OI1ATIOU Irrlt8"..81 TItIIA,.,.,-1IIIODII IXI

_OO~ 215.11 114.3 3147.0 - 3:55.0 OH - COILED TU8lNG X
IMI!AIllEP'Ili (JoI(a) 3255 3133 - - 1\JBINO
IWEIGHT IKdmI 18.75 - CASING ---
GRADE PERFORATION DENSITY IItlIIlI I ANNULUS

DEPnt 10 PACllI!R (JftICI) lW TO PERFORATION lOP (mKBJ I 2200 ~)
PUMPING SUMMARY

N'llIIPOftIIATION CUAllOU11I fMTltIll
SlZE(mm) 311.1 SAND TOP (m) 3241.0 PLUI)I WLUIIIIIIIO) ItIiTUlUI8
lENGlHlm) 4500 VOlUME N2 USED (KIIlI 34000.0 PICI<LE ACID 0.5 FlOO (m3)
WAlL lHICKNESS(mm 2.70 FOAM USED IM31 4.0 WASH"ClD 10.0 SANOtllal
RUNNING METERS 9.850 NUMBER OF BITES 14 SQUEEZE "CO 20.0 0l.(m3)
PRESSURE C'tQ.ES UTU'Uas DIVERSIOtf 4.0 MAX INJ PRES (kPa)

A9RASlVE METERS SAND ~ SHUT IN PRES (kPa1
D8'TH~ FlUlO(m3) TOTAl. INJECTEI)

TMO REACHED (m) 3252.0 0l.(m3) QAlJ.TYPIl

lVD REACHED (m) tuWtaOPl'a GASlYPE
TREATED MERVAl 3147-3255 oe~OFHOlm) I GAS RAllO (scrnIm!)

lJOWIIgE PUMPED OFF PLUG? VOL N2 USED 1m3) 34000
lENGTH OFTIME PlJMP.OFF PRES (1d'lI)

HRS OFF na<ET
AOOlTIVE FUNCTION c:oNCM3 TOTAL AOOITlVE FUNCTION COfQld TOTAL

L.1lG. no3 L.JCcr,M:S L,1<Q.m3 L.l<Q.m3
A201 Inhlbltof Aid 1950 U42 Chelatlng Agent 450

A255 H2S 5c:awnglII' 1170
11270 InhlbllDr 972

FT5 ~ 120
F78 SUrfaclant 45

J321 Fric:lIon RlICIucer 128
TREATMENT SUMMARY

Sept 17- Travel to Fort St. John and spend night
Sept 18- Travel to Fort Liard base camp for night to wait for barge.
Sept 19- Travel to location and park equipment and wait on orders
Sept 20-25 Wait on orders in Fort Nelson
Sept 26-27 Travel to location and wait on orders
Sept 28- Rig up equipment on location and RIH to blow well down and retrieve fluid

and evaluate formation.POH and wait on orders.
Sept 29- Load N2 and wait on orders
Sept 30- Rig up on well and perform a 10 m3 acid wash on open hole, Pumr ~2 to

Kick off well and evaluate formation. POH to wait on orders.
Oct 1-2 Wait on orders
Oct 3- Rig up on well to perform a 20 m3 acid squeeze and clean to bottom with

Foam slugs. While cleaning out bottom a piece of shale damaged to pipe at
l400m and we POH to wait on orders.

Oct 4- Finished POH and rigged out equipment to leave location.
Oct 5- Crossed river on barge and spent rest of night in base camp. Traveled to

Fort St. John
Oct 6- Travel to Grande Prairie.

SLUMY RAN (1III1IlNII1. aLURIn' ITME (1101 aMI cu.l1LUIUIY(1I01 ........ ,......vdIta.
IOOWELL RB'Rl.:"SENTAlIIIE I V1cLemlce IDeSIGN FLE NUWlER I 811-

-
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S8fV#ce Point COIL TUBING GAB

Business 1'InJIa (780) 539-4220
FAXNo. (780) 539-7532

Field
FortUard

Formation
Nahanni

Location
N61

Country
Canada

Province
Northwest Territories

CCAT
Treatment Report

Well: N61

Prepared for Woody Periard

Tf8IItment No. 811-1979
Date Pleparod 09-28-1999

PrepM8dby VIC LEMKE
Phone (780) 53G-422O

E-MIII Address lemkeftgrande-pralrie.dowell.slb.com

Comments Supply men,materials,and equipment to pedorm a 38.1mm coiled tubing conveyed
nitrogen cleanout on above location &s per above customers request.I

I

I
I
I
I
'I
I
I
I
I
I
I

I
I
I
I
I

Chc:ttmer N9tice;
This infonnlldon Is p-*'d In goodflitll, bulno-.!y Is gIwn br'"oc-ll_ no lilbillyfor Of ..... iii.idaIions n-.dlI CICllCl8llliag-*' ID
be~ fJgn tile _ rlany plOdlld Of -w:a. 11lII -.lIB gIwn am esIInIiIla bMecI on pI'Cldw::llId by a~ model Including variola
-.umpIjana an l/1$weI, .-voW and tntanenl 1Ile ......~ on input dala pnMded by tIMt 0peIalllr and ....... ID unlcncJM1'" and can be no
IIlClftI lICQIlII1Il lIlan tho rnodc!i, ihe ~plicnsand IUCfI Input d:IIa. The imxmItion P'-*-' bI Dawe«s bait lllItilIIIlll rI llle aduII NISlIIIIs that nlAY I:e
8dIllMld and lIholid be IDIld for~ purposes IlIfilCIt than ablIoll*tvalua The quaity rlqu data, and hence~ rrar be mPl'Mld thrcuQtl the UN
rI c:edain tells and~MlicfI Dowel can .ut in selldng.

The ClpualDr ... wpurior IinclwIedge altho \WI, tile .-wIr, tile field and caldiIions :a'fllding them. If tile 0peralDr is _ aI any condIions~ a
neighboling 'MlII or wellsm~ be~ by tile lrea1ment pmpoaed herein • is 1he OplIrall.Ta I8SpClIIitiIly ID rdJIy !he _ Of awnetII rllIle Mil 01--'
8lXCtlIlr9Y.

PIlcea quoted ..4lIlimaIes on:,and..goad fill' 30 days fran thIl cIatB allsaue. AduoII chaIgee may vwy dependng upon he,~ and~
ullinalBlV IIJqI.Rd III pedonna-aeMcell.

Fnledom frcm Ii ',1101'" IIIlll rI pIIlIIn\:I aI DawliI Of alIlIIllI is not III be irlamld.



anlidia" .fest 011 Ltd.
Ne1
Nahanni
COIL TUBING GAB
Canada
Acq Load Case

Client
Wei, :
Formltion:
DI&Iric:t
C.ountry :
Loadcase :

2

Section 1: Job Messages

• TIme Mesage Carr wet.... CIRC_P Total NZRaIe
DepIh Pra RESS2 Pump 1

(m} (kPa) (kh) RIle (scmImI
(m3hn n)

In)

1 I 7:30:00 I Arrive on locaUon 0.0 0 i 0
,

0.00 aI , ,
2 I 7:45:00 : Soot and ria UD 0.0 0 0 I 0.00 , aI

3 ! 10;46:46 j stlJrted AccIlisltlon 0.0 0 I 0 t 0.00 I aI

4 ~ 11 :03:oB I Started Recordlna 0.0 0 ; 0 ! 0.00 I 0
5 , 11:04:39 i safety meeting 0.0 -4 I ··2 ! 0.00 i 0
6 12:57:42 1 Reoalr N2 fittlna on h1ah press side 0.0 2 I -2 I 0.00 I 0,
7 , 12:59:52 I Press test ealinment to 36 MPA ! 0.0 0 i 0 I 0.00 I 0
8 I 13:47:39 I )Den testers to bleed off Dress I 0.0 : 20641 i 2DT19 I 0.00 I 0I

Q I 13:52:03 IDen master valve I 0.0 642 ! 12865 I 0.00 I 0,
10

,
13:52:00 IeaInR'HCT 1 0.0 635 12721 I 0.00 ! 0I

11
,

14:22:09 start N2~ 10scmlmln I 145B 67 I 1357 I 0.00 i 11I

12 14:55:34- Auld rett.ma to suface I 653.1 55 ! 3834 i 0.00 I 9
13 I 14:58:04 I IncrMM N2to 17scmhnln I 711.7 69 I 4363 0.00 I 17
14 I 15:ai:32 PUI test at meters I 872.5 , 45 ! 64C5 I 0.00 I 23
15 i 1S:ai:56 I Increase N2rate to 24scmImln I 8682 : 4) ! 6m2 I 0.00 I 23
16 . 15:21 :10 ' N2 and ftuid to suface ! 924.5 2044 i 7443 I 0.00 1 23I

17 ! 15:22:06 I Reduce n2 to 10scm'mln I 933.5 2125 I 6900 i 0.00 j 10
18 ; 15:26:49 j Increase n2 to 17scmImin I 935.7 574 i 4316

,
0.00 I 17I

19 I 15:28:29 i Increase N2 to 22 scmImln I 940.5 343
,

4255 i 0.00 i 20,
2D f 15:49:18 ! Auld and N2to surf8ce 1CE6.3 328 , 5137 ! 0.00 I 21
21 I 16:24:31 I Averaaeretl.rns are 1m Lhnln I 1236.3 S07 I 4610 0.00 18
22 i 16:26:25 I Reduce N2 to 15 scmImln I 1240.1 447

,
4503 i 0.00 I 18,

23 I 17:Q1:28 j PUI test at meters I 1323.3 279 i 3566 I 0.00 I 15
24 17:13:56 Total nukl nlCO\IePKI0135Bm was 1300.7 195 3444 0.00 I 15

13.6m3, 25 17:47:49 R~1&2m3a1&8m 15CS.4 : ?11 ! 3436 0.00 I 15
26 17:51:11 IncreaBe N2 rate 10 2D ecmImln 1524.9 185 4172 0.00 22
27 18:28:55 PUt test at meters 17t1l.4 357 5B14 0.00 22
28 I 18:37:20 Total ftukl m:overed 212m3 CD 1736.3 5B5 6914 0.00 22

173Jm
29 19:22:56 GIS to Sl.fface 21(1i5 120 4361 0.00 22
3J 19:26:07 Total t1uk1 recovered 252m3 @ 2136.6 122 4494 0.00 22

2100m
31 2D:OJ:45 PUt test at rnetero 2598.6 5'22 4361 0.00 23
32 '2D:4:>:Q8 I PUI Test at Feet 2999.8 122 I .ot5B8 0.00 I 22
33 20:51:33 I=:ukI rKOYared 3D.1m3 @ I 3Dl.1 194 i IB5T 0.00 2D

I

34 I 21 :12:57 CoriinUe RIH I :un1 646 4661 ! 0.00 23
35 ! 21:33:02 start nIrified water I 30&1.7 225 3B8O 0.00 23
3S i 21:34:59 PUI Test~ Feet I ::IEi3 186 4142 I 0.10 10
37 I 21:43:25 Increase N2to 2Dscmhnln I 3l67.3 186 5400 ! 0.10 19,
3B 21 :50:41 Increase N2to 25scmhnln I 3>70.7 : 190 f 7910 ! 0.10 I 25
39 I 21:58:23 I Total t\J.id 30 m I 3»1.8 132 ! 12702 i 0.10 i 25
41 22:02:42 PUI blst at meters ;DlB.2 154 13473 I 0.10 I 25
41 f 22:14:02 start In ODen hole 3147.5 124 I 13929 I 0.10 1 26
42 ! 22:21:13 PUt test at meters I 3189.8 40 i 14015 0.10 26
43 ! 22:22:49 GIS rale at zero I 3185.4 39 I 14110 i 0.10 I 25.
44! 22:23:40 i Increase N2to 40 scmhnln I 3191.2 44 1 15493 ! 0.10 I 41I

45 i 22:32:29 I Ruld lit suri8ce I 3247.6 942 i 19410 i 0.10 I 40
46 I 22:32:39 I Tan bottom I 3247.6 Ql7 ! 19476 i 0.10 j 40
47 i 22:33:35 POH to 31<4&11 i 3243.3 1204 I 19823 0.10 1 42
48 ! 22:34:11 Reduce N2 to 3> ecmImin I 3237.0 ; 799 I 19521 f 0.10 I 30I

49 ! 22:42:Q1 RIH to tan DOInt3248m I 3146.7 7D6 i 17191 I 0.10 I 31I

50 ! 22:47:26 I Total t1uk1 36.3m3C. 31lDn I 3193.3 348 i 16824 I 0.10 j 29
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anadiar. Aest Oil Ltd.
N61
Nahanni
COIL TUBING GAB
Canada
Acq Load Case

Client
Well :
Fonnetlon:
Dlsb1ct :
Country :
Loadcase :

3

It TIme MHuge COlT WeI.... ClRC_P TaIII NaRDI
D!pth Pres RESS2 Pump 1

(m) (kPa) (lcP.) RIle (scrMnI
(mUll n)

In)

51 22:4B:Q6 No 08& rate oriv N2 311:19.1 726 i 16738 0.10 31
52 22:00:17 F",ru;d return rate 300 LAnln , 3218.2 716

,
16615 I 0.10 31, I

53 22:E4:01 •(811 bottom I 3247.7 447 : 16390 I 0.10 31
54 22:54:33 : PUI UD and DUmD nuld and N2 3246.1 4>1

,
16381 i 0.10 32

55 23:(!):Q6 !stoo waler 3246.2 1446 ! 14747 i 0.01 31
56 23:(!):59 ; Gas rale 2 milton :k46.2 1417 : 14163 I 0.00 4)

57 23:07:52 ; Increase N2 to 4) scmhnln 3244.6 1CS9 : 13303 i 0.00 41
58 23:13:46 • N2 onIv to suface 3244.6 320 13331 ! 0.00 4)

59 23:15:44 J BEnin POH CT 3244.7 461 13406 I 0.04 4l
m 23:19:03 I Fluld retlms at 300 LAnln 3211.7 : 747 i 13416 ! 0.00 41
61 23:27:45 1 Decrease N210 20 scmImln 3102.6 842 11749 I 0.00 21
62 23:32:31 : fluid retlmsat 1SO LAnln 3X3O.8 1070 i IW9 i 0.00 21
63 0:41:04 Decrease N210 15scmJmln 1807.3 : 221 i 4574 I 0.00 16
64 2:00:07 stop punpi!g N2 ' 86.8 236 ! 3251 i 0.00 3
65 2:06:50 Tublna at surface 10.4 176 i £al i 0.00 0
66 2:11:14 stopped R8COl dng 10.4 : 62 I 418 I 0.00 0
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CCAT*
ColiLiFE

Range2_aft
anadlan Forest Oil LId.
N61
811-1979
09-28-1999
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CCAT
Treatment Report

Field
Pointed Mountain

Formation
Nahanni

Location
N61

Well: N61
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P18pared by VIC LEMKE
Phone (7SO) SD-422O

E-Mal Addntss IemkefJgrande-pralrie.dowell.slb.com

Comments Perform a 38.1 mm coled tubing conveyed 15% HCL acid sqeeze on above location
as per above customers request.
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Prepared for Woody Petiard

Treatment No. 811-2021
Date Prepared 10-03-1999

SeMce Point COIL TUBING GAB

BusIness PIrone (780) 539-4220
FAX110. (780) 539-7532
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, TIme Meeuge Carr WelIhe~ ClRC_PRESS2 ToW N2
Depth Pres (kPa) Pump Rate Ra1e1

(m) (kPiI) (m3hnln) (scmlm
Inl

1 5:30:00 : Arrive on locaUon 0.0 0 ! a 0.00 0
2 I 5:35:00 ! Wal on w1relne 0.0 0 ! 0 0.00 0,
3 : 6:30:00 ; Ria UD eau'!Jment 0.0 a ! 0 0.00 0
4 8:40:13 ; Press test to 28 MPA 0.0 0 t 266 0.81 0,
5 9:OB:09 ; Reoalr leak 0.0 0 ; 118 0.00 0
6 9:OB:35 ! start Press test aaain 0.0 0 : 1318 0.00 33
7 9:a:t13 : Res« Volume 0.0 0 I -«l36 ! 0.00 40I

i
_.

8 9:31:02 I Bleed olf "' .........uuyh testers 0.0 24183 244Xl 0.00 a
9 : 9:40:29 i BeailRIHCT 0.0 23?3 i 6878 0.00 0
10 i 9:40:59 I start Pum~naWsJ.er 0.6 2112 l 631·4 I 0.04 0
11

,
9:45:17 I Reset Volume 23.5 : eM ; 541'.5 I 0.15 0I

12 I 9:47:01 I PumPna water at 200 Umin : «>.3 430 i TJ!JJ i 0.20 0
13 i 10:53:26 I Rolled acid tanks for I hr. , 2511.8 0 i 6103 I 0.20 0
14 i 11;00:23 i PUI test at meters ro15.7 0 ! 7/310 , 0.20 0
15 : 11:26:33 i C<nInue to til hole 2994.7 0 j ~0384 i 0.20 0
16 I 11:42:14 ! StoP water . 2994.7 0 I 0 0.00 0I ,
17 11:43:00 I Wait for well to equalize 2994.7 0 ~ 0

,
0.00 0

18 : 11:54:57 1 Remark 2994.7 50
,

0 I 0.00 0:
19 t 12:03:10 , start Pum~ngWsJ.er 2994.7 0 i 0 . 0.06 0
20 12:24:08 : Auld rettrns to suface 2994.7 86 i 16941 i 0.20 0
21 I 12:24:50 1st water 2994.7 47 I a i 0.00 0, I

22 I 12:25:57 I start PumDina Acid i 2994.7 10 I mea I 0.13 0
23 I 12:32:12 I C<nInue to RIH to 3186m 2996.9 44 I 14838 ; 0.20 : a
::!4 I 12:42:31 I AcId at nozzle , 3187.5 : 51 i 93B8 i 0.20 0
25 I 12:46:03 stU In at test vessel I 3189.3 68 92CS I 0.21 0
2fJ I 12:58:26 PumPna acid at 150 Umln

,
3166.1 96S3 ! 14fDJ I 0.15 0;

27 13:12:58 Stoo acid ! 3186.1 15a:1S I 17!3Cm i 0.D9 0
28 13:13:41 I Wal for 15 min ! 3186.1 13764 ! 11108 I 0.00 0
29 13:28:36 I Start PumDina Acid I 3186.1 : 4m I :BII I OJ!) 0I

:30 ! 14:02:12 lDI I 3186.1 12692 I 17337 ! 0.15 0
31 14:02:28 Wal15mln I 3186.1 : 12706 i 9374 I 0.00 0
32 14:07:22 5 mil shut In ! 3186.1 10762 i 7226 I 0.00 0
33 14:12:19 I 10min shlt In I 3186.1 gem I 5429 I 0.00 0
34 14:17:31 I 15mlnshltln I 3186.1 9615 I 3153 I 0.00 0I

3i I 14:22:15 IBleed off press to hlSters to emue I 3186.1 : ai79 I 1698 I 0.00 0
IIrle not frozen I

361 14:23:24 I start Pum~naAcid i 3186.1 9452 I 9110 I 0.15 0
37 I 14:56:37 I Stoo lDI

,
3186.1 109313. ! 6877 I 0.02 0, :

38 t 14:St.22 Wat15mln I 3186.1 sam ! 6S26 I 0.00 0
39 I 15:01:11 I 5 mil shut In I 3186.1 : 8938 i ~ f 0.00 : 0:

«J I 15:<8:00 I 10rrin shut In i 3186.1 7'080 I 4166 f 0.00 0
41 15:12:16 I start Pum~ng Acid , 3186.1 6279 f 82m ! 0.10 0
42 15:23:42 I DIsDIace acid will water ; 3186.1 8214 I 13063 f 0.15 0
43 15:45:58 water I 3186.1 8956 I 18848 i 0.15 0
44 15:53:56 I Total ftLMI DUrmed 50.7 m3 ; 3186.1 6437 I 6224 i 0.00 0
45 15:58:36 I 10 min shut In : 3186.1 5367 ! 5152 ! 0.00 0
46 16:Qt1:35 i 15 min shut il 3186.1 J1318 I 4119 0.00 0
47 16:00:46 ! 20 min shlt il 3186.1 :575El ! 3576 i 0.00 : 0
48 16:13:58 i 2!) min shlt il : 3186.1 '3146 ; 2994 0.00 0
49 16:18:13 1 Remark ,

3186.1 2741 ! 2610 0.00 0
50 16:18:31 i ODen wei to~ 3186.1 2714 i 25B6 0.00 : 0
51 16:28:56 ! Start N2 I 3185.1 . 191 I 574 0.00 9I

52 16:29:23 j Beail to POH to Idck off wei I 3185.7 186 I Gl 0.00 : 9
53 16:54:03 ! Increase N2 rate to 15 scmImil , 2851.4 216 ! 9216 0.80 14
54 17:04:«J I Increase N2 rate to 20 scmImln 2655.2 223

I
14138 0.00 20

Canadi.." forest Oil
N61
Nahanni
COIL TUBING GAB
Canada
Acq Load Case

Client
Well :
Formation:
DIstrict
Country :
LoOOcase :

2

Section 1: Job Messages
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Canadlb" forest 011
N61
Nahanni
COIL TUBING GAB
Canada
Acq Load Case

Client
Well :
Formation:
DIstrlct
Country :
Loadcase :

• TIme Message Con' wellIud ClRC_PRESS2 TobII HZ
Depth Pm (lcPa) PumpR.le Rate 1

(m) (kPa) (1TI3kn1n) (scmlm
In)

&5 17:11:53 ; Auld rotuns to swtace 2496.0 166
,

17140 I 0.00 22, :

56 : 17:12:34 i lnaease N2 to 35scmhnln 2481.3 172 I 17661 0.00 33
57 : 17:18:37 i Return rate at 3D llmn , 2402.1 1m i 21839 0.00 37
58 : 17::0:06 j stapPOHCT 2379.6 259 21537 0.00 37
&J

,
17:26:02 ! Remal1c , 2379.6 400 21aXl i 0.00 37

00 17:29:52 ! BegntoRIH 2379.6 538 : 20144 i 0.00 37
61 17:51:16 j TeDl nuld recovered 29 M3 , 2627.5 2343 15E1:l6 0.25 37
62 , 18:28:34 ; Total nuld recovered 37.1 M3 2972.7 1811 1:m2 0.06 36
63 19:01:10 I Tao Bottom PUH 3241.5 1044 14430 ; 0.00 40
64 , 19:C6:31 i Reset Volume 3246.4 1007 : 13045 0.00 29
(5 i 19:05:52 i start Foam 3246.6 1C&J ! 12968

,
0.00 29

66 ! 19:10:01 ! Auld Down Raise N2 , 3249.4 1067 i 17456 ! 0.01 41
67 I 19:14:29 ! Auld Returns 37.7 i 3251.7 1376 I 15C!i3 I 0.00 . 40I

6B i 19:15:16 I Tao Bottom PUH 3251.7 1486 I 15140 0.00 40I ,
m I 19:19:02 I N2 To Nozzle : 3250.6 1ea; i 15566 ! 0.00 40
70 I 19:21 '/37 TaoPUH I 3252.0 1400 i 15446 i 0.00 40
71 i 19:23:09 I N2To Nozzle : 3252.1 ~237 i 15100 ~ 0.00 40
72 ! 19:24:17 ! PUH Circulate N2 i 32522 1264

,
14860 ! 0.00 40,

73 ! 19:34:25 I Reset Volume I 323:J.9 1391 i 14412 ! 0.00 :D
74 19:34:30 i start.2 Foam staae , 3240.0 1<OJ 14278 i 0.00 29
75 19:36:32 I Auld Down i 3246.4 1107 16978 : 0.00 45
76 19:41:16 \ Auld Returns m43m3 3251.3 797 14726 0.00 39
n , 19:46:17 ! Solids To SlI1ace I 3249.6 1915 i 1fXm : 0.00 40:

7B ! 19:47:24 I Foam To Nozzle I 3250.7 2443 ! 15&J7 ! 0.00 39
79 I 19:4t.39 i Tag Qlj Circulate I 3252.4 1936 15566 ! 0.00 40:

BO i 19'/31 :25 I N2 To Nozzle , 3252.4 1897 , 15006 ! 0.00 , 40
61 I 19:52:40 i PUH I 3251.9 1485 i 14729 i 0.00 40
82 I 19:54:16 start at3 Foam staae i 3241.8 1334- I 14126 I 0.00 29I

63 19:54:52 I Reset Volume I 3236.2 1245 f 14445 i 0.10 29
54 I 19:58:53 Auld Down I 3192.6 1197 I 16414 I 0.00 36I I

85 I :2D:ai:D1 Foam To Nozzle I 3248.5 1424 i 15363 I IJ.OO 40
86 :2D:ai:59 TlIDlJed bottom I 3252.1 1569 I 15156 i 0.00 39
87 20:13:20 I N2To Nozzle i 3252.2 2349 I 14CX)6 I 0.00 39
8B 20:15:47 I PUJ Test at Feet I 3251.0 1814 I 13581 I 0.00 39
Be 20:27:19 RIH I 3)99.7 711 I 12873 ( 0.00 39
00 20:36:55 Reset Volume I 32t6.7 1891 I 12412 I 0.00 30I

91 I 20:39:06 Start t4 Foam staDe I 3211.1 1843 i 12078 ! 0.00 29
92 f 20:43:55 Auld Down I 3244.2 eao I 16199 i 0.02 42
00 20:51:3) i TIKI Bottoo1 I 3252.0 454 I 14915 ! 0.00 40
94 3k51:56 Foam To Nozzle I 3252.0 427 i 14984 I 0.00 40
m 20:56:49 N2ToNozzie I 3252.0 393 ! 14824 I 0.00 : 40
96 I 21:07:04 Bottom WIh WeJcrt Back I 3250.1 ; 55B t 14041 I 0.00 40:

97 ! 21:<S:32 • PUH Total FkJld Reeoverd 101 m3 I 3245.0 765 i ~3921 I 0.00 40
96 21:15:22 I RIH I 3228.8 1700 ! 12881 ! 0.00 2S
99 21:15:36 Reset Volume I 3229.4 1687 ! 12710 I 0.00 2SI

100 21:16::D l Last Foam stage I 3231.0 1410 ! 12270 i 0.00 2S
101 I 21:29:00 j Foam To Nozzle I 3245.4 1575 I 1E556 i 0.10 2SI

102 i 21 :29:56 I On Bottom To Circulate I 3250.4 1362 ! 16564 I 0.10 2S
103 I 21 :53'/31 1 Auld Down

,
3250.4 3n I 17679 ! 0.10 40I

104 I 22:13:16 I POOH I 3250.4 1280 ! 13554 ! 0.00 40
100 ! 223>:52 ! LowerN2 I :D55.9 1381

,
12866 ; 0.00 40I

106 ! 22:54:37 : LowerN2 ! 2499.4 ; 2294 i n-r2. I 0.00 19
107 I D:34:56 I At Surface Shut WeJl Ria Oul 14.8 43 ! 1472 0.00 10
1m i 0:46:21 stapged Recordna 1 14.8 : 47 ! 0 i 0.00 0-
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SelVa PoInt COIL TUBING GAB

Business Phone (780) 539-4220
FAXNo. (780) 539-7532

,-- ....

:·);;lUi;;UUuj!=:/.::::: .

CCAT
Treatment Report

.Field.::,:· . ,. .
::.··.::F~Ointed·M()uniain·:
:'FOiirliIiidrl·:··:::: .
)!{Nahailhi':·:
':Ll~tf:': .,:" :
'.: .•HN)~1j):i;: •• ·.:::: ... ·.:

'.~~.: .... '

.Canada ...
:ProvJni::iF': .
. NorthWeSt'Territories

Well: N 61

Prepared for Woody Periard

rnNItmentNo. 111-2021
Date Ptepared 09-30-1999

----I..,-UowwI--.-----------------------

Prepared by VIC LEMKE
Phone (780)~

E-Mal Addr8ss lemke(Dgrande-pralrte.dowell.slb.com

Comments Perfcrm a 38.1mm coled tubing conveyed 15'11 HCL acid wash on above location
88 per above customers request.
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This 1nflllJn;dcn..p-*d In IJClOdhittl, 1luI1D-.ty Is gMln by 8IIlI Dowell _nolllillilyfor acMoe or~ madIt canoemilglllSllts to
be obtained flam tile IDe d any praduc:l Ill' seMce. The gMIn ale C!SlinlIIIll5 -.s on ClIbaIIons pgduced by a CXlIftIlUIer modII Incluclng variola
~DIlIhe",-alIIId lnIIIi'nnll The depend on Input da1II povIdI!d by the Opendcr and ......to unknaMl daIa and can be no
more accura18 IMn lhe model, lhe -"plIcna and such Input dIIta The irtomIalkln~ la DcMb~ IlIIIinIIle aI !he clUaI -wtII t!IlIt m8Y be
lll:flIIMd and IIIcuId be llIed for nampanscn IIlIlX*I5 aIhet than~vaI.-. The quaily aI k1pIl daD, and hence IWlAIs, may be inplOoled hlllIIlh Ihe IDlI
aICllllaIn IlI5lSand JlIOOIIC*fta 'o'AIIdl DaweII CAn -at In seIecIlng.

The OperaIDr has IIllI*lar IlnoI\4edge aI the wet, the mseMJir. the field and condiIaM lIftedlng them. If the 0pe!aIl:lr IS __ aI any oondIions wfIeC'etly a
".;ghboring ...... or wei. might be~ !IV tho~ JllOPCC8d henin • III the Operft:lrc ......,...,.iIy '" naIfy ......... 0< ClWIl8IS d the well or....
lIICIXltdiV}'.

PrioB quc6ed 8I1l e&lirnIIeJ«it lind am good for 30 days frcm !hedam a11ssue. AdIlIII d8VIII nwvvwy~ upon tne, equIpnml. and malenal
ulfindIylWqllked III flllIfOlmU-MM:lelL

FnIedamfnlm Irlrinllemenl d plIIentI aI DaweII or aIhenIls not lD be Imrred.



Canadi/;. orest Oil
N6t
NahannI
COIL TUBING GAB
Canada
Acq Load Case

Client
Well :
FCIRMtion:
DliIIbtct
Country :
Loedc8se :

2

Section 1: Job Messages

" TIme Message [i~ ClRC PIlESS I TatalPump I N2R1te 1

~. I~:'l Rate (scnt/mlnt
tm3lmln)

1 2:30:00 i ArrIve on location 0.0 0 0 0.00 0
2 2:45:00 Wd on w1relne 0,0 a 0 0.00 0
3 3:20:00 I Roll acid In 4XJ bbI tanks for 1 hr. 0.0 a 0 0.00 0
4 4:0000 ; Rig up equipment 0.0 a 0 0.00 0
5 5:20:19 : safety meetlna 0.0 7 0 0.00 0
6 5:45:55 • Press test to 28 MPA 0.0 4lZ) 9547 0.00 .f1
7 6:00:18 i Bleed off press 10 teeblrs 0.0 25t91 2eSI} 0.00 0
8 6:19:41 ! OPen master valve 0.0 275 559( 0.00 0
9 6:20:36 i Wei head press was 68SO kPa 0.0 6880 48S9 0.00 0
10 6:21:06 i Begil RIH CT 0.0 6SS3 , 4B01 , 0.00 0
11 7:50:04 I Pull teet at mebn 2456.5 33

,
63 0.00 0

12 9:06:00 I Electronic counter doWn 2447.8 27 322 0.02 0
13 ! 9:10:31 , Pull test at meters 2447.8 28 i 329 0.00 0
14 9:39:06 i start Pumtllna WtJ.er 2flIJ.O 24 436 0.(15 0
15 9:41:00 i start PumrJina Acid 2SXJ.0 23 sea 0.10 0
16 1D:a1:38 I Pull test at meters 31410 27 870 0.10 0
17 10:12:14 l Acid at nozzle 3142.0 26 m 0.10 0
18 10:16:37 ; Remark 3155.0 25 783 0.10 0
19 10:42:31 i Remark 3232.0 26 724 0.10 a
20 10:46:01 . Tt)g obstruction 3242.0 25 738 0.10

~,

0
21 10:46:17 : POH 103148n 3242.0 25 , 6fl5 0.10 0
22 t 11:17:09 ! Start PumlOlna WlJI.er 3163.0 2B , 791 i 0.10 0
23 11:18:25 I RIH to tea DOlnt 3148.0 27 : B38 0.10 0
24 , 11:24:00 ! Tag obelrucllon 3242.0 26 821 0.10 0
25 11:27:09 I water ~42.0 27 , 51 ! 0.00 0
26 i 11:27:30 I Start N2 , 3242.0 27 i 42D6 I 0.00 19,
27 I 11 :27'Ii7 I Renlluk 322D.O 28 ! 5198 I 0.00 : 18
2S ! 11:33:32 I Ruld sluDS to IIUf8ce 322D.0 103 ( eeD3

,
0.00 i 18I

29 i 11:45:12 Water lit nOZ2te 31S5.0 154 , 11319 I 0.00 . 19
3l i 11:45:48 Increae N2lo 4JecrMnln , 31S5.0 145 11875 i 0.00 I 36
31 i 11£0:45 N2 at nonle 2987.0 S9 f 16751 I 0.00 I 4)1
3'l ":5:2:10 start to 11ft we!I 295D.0 II) i 17138 I 0.00 I 38
33 i 12:00:23 I DeeTs..N2 to 20 scmImln 2742.0 39 i 16884 I 0.00 i 21
34 i 12:28:25 I Rsnark 1920.0 23 I 13209 I 0.00 ! 20
36 t 12:49:58 I Ccrilnue POH ! 18SJ.0 33 13165 j 0.00 I 21,
3B i 12:55:17 i stoP POH CT 1245.0 1718 I 12984 i 0.00 I 2t
:9 i 12:56:55 I start RIH to Idck orr wen , 1245.0 5>72 f 1211)9 ! 0.00 I 31I

381 12:57:27 I Incnae N2 to 3>scmhnln I 1245.0 564) • 13120 I 0.00 I 3)I

39
, 13;00:27 i RIH et 15M1rrin I 12flO.0 6121 i 12927 i 0.00 ! 32,

<40 i 13:06:26 i Reduce N2 to 51lCl'l'11rn1w\ i 1280.0 37:28 i 11796 I 0.00 I 20
41 i 13:10:00 I Add returns to tuflICCt 1365.0 2733 : E946 I 0.00 1 5
42 13:10:19 i Remark 1365.0 2673 ! 67SJ j 0.00 I 6I

43 13:21:04 ! Increase N2to3lscmhnln 1422.0 117 i 4Jm I 0.00 I 29
44 13:25:01 I RIH .10mlmln 1451.0 108 ! tm:I i 0.00 I 29
45 14:11:53 ! RIH At 15 m min 1838.0 621 ! 7991 i 0.00 ,

28
46 i 15:11:44 ! Ruk! To Surface 2762.0 375 i 7713 I 0.00 , 2B
47 , 15:20:09 i Putl teo1 at metera 2762.0 4S7 i 8044 i 0.00 , 29
48 , 15:43:03 i NI test at meters 3137.0 344 i B6ED i 0.00 , 29
49 15:47:54 ' RIH 3137.0 249 , 8729 1 0.00 29
50 16:04:49 : PUt test st meters 3200.0 48' 9222 j 0.00 29
51 16:11:39 RIH 31410 348 ~ ! 0.00 2B
52 16:22:09 TaDaed Bottom 3249.0 140 9555 0.00 29
53 ; 16:27:17 POOH 3249.0 813 9615 i 0.00 21
54 16:34:42 N2 Down Broken Fuel Une 3249.0 618 9618 ! 0.00 , 3
55 : 18:<S:Q7 At Surface Rig Oll 0.0 a 0 ! 0.00 a

.,.
Dowell
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CE

File Name: GP99-120

Supervisors: R. Rutherford, M. Russell
Customer Reps: Woody Periard

Test UnltlTank: TU#29, TK#25

Test Type: Tight Hole

Baker Adas

Customer: Canadian Forest Oil

Wellname: N-61 at al Flett
Well Location:

Test Dates: Sept 28 - Oct 06, 1999
Formation: Nahanni

-------------------
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GP-99-120

08:00:00

04:00:00

C. Brunt

Start Time:

End Time:

Prepared By:

Qualified By:

Job Number:

e-mail:

e-mail:

Norward Energy Services

Paul Rlngrose

R. Rutherford, M. Russell

Tight Hole

TK#25, TU#29

1999/09128

1999/10/06

1999/10/06

Test Informatlan;

Company:

Representative:

Supervisor:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:

Site Information;

Contact: Woody Periard

Phone: 78Q-814-0115 Fax:

Wellinfonnation:

Name: N-61 et al Flett

Operator: Canadian Forest Oil

Location-Oownhole:

Location-Surface: c-78-C/94-G-8

Client Infounatlon:

Company: Canadian Forsest Oil

Contact: Keith Heinz

. Phone: 1-600-700-3395 Fax:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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-------------------

Canadian Forsast Oil

Start Test Date: 1999/09/28
Final Test Date: 1999/10/06

Ga. Meter 1
Meter Type:
Meter Size:
Prevlous Gas Production:
TepType:
Tep Location:

Gas Gravlty (G):
C02:
H2S:
N2:
Critical Temperature (Tc>:
Crilloal Pressure (PC>:

all Meter 1
Meter Type:
Measurement Type:
Columns for Produced Volume:
Prevlous all Production:
Prelllous Water Producllon:
Water Moter 1
Meter Type:
Measurement type:
Columns for Produced Volume:
Prevlous Water Production:

Orlflce Meter
148.32 mm
0.000 103m3

Flange
Upstream

0.850
11.00 %

1.00 %
0.00 %

202.85 K
4993.47 kPa

Produced V"!ume
Increl,lental

0.000 m3

0.000 m3

Produced Volume
Incremental

0.000 m3

FleldNotes

Ga. M,ter2
Meter Type:
MeterSJze:
Prevlous Gas production:
Tap Typa:
Tep Location:

Gas Gravily (G):
C02:
H2S:
N2:
Critical Temperature (Tc>:
Crillcal Pressure (PC>:

..:>rlflce Meter
97.18 mm
0.000 103m3

Flange
Upstream

0.650
11.00 %

1.00 %
0.00 %

202.65 K
4993.47 kPa

N-61 at al Flett
Formation: Nahanni

Pool: Nahanni
Job Number: GP·99·120
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0.00 0,00 0.000 0"]i(i(i_-=0',=0003-~:-::::1=:-::::1--=-::::1-~:-=:1-"":'::::1-1"":':;::1-'~:::1--=:=1'--:l--::=:I1
3.00 0.00 15.~ 010Q O.ooa 0.20 100.00 0.00 0.00 o,ca 0,2lI 9.60 29.3lJ 8 500C

N..ht01 FIoII
F....uon:NoI1IIlIlI

PooI:11ollonnI
.lobIllllnbor.OP3t211

I I I

I I I I

2.00 116.OO S.7a 61

2.20 70,371 2.20 51 C

5.5Q 264.ca 7.7a 51 C

2.30 22O.sa 23.aa 51 (

2.00 116.OO lua 61

5.1a 244.ea 21.3lJ 61

0.4lJ 38.4lJ 12.1a 51

O.sa 43.20 25.aa 51

1.ca 116.OC 13.1a 61

1.3Q 124.aa 24.sa 51 (

2.2lX I05.~ 18.20 51

3.30 158.4lI 29.1a IJ 4500

1.3lI 62.4lJ 30,00 III ll000c

4.5Q 218,00 43.411 61 4200c

O.la 4.aa 31.00 61 124000

0,3Q 14.4lJ 3O.9lJ 81120000

7.sa 379.2a 38.00 III 13000(

O.ca

I

I

n.oo

o,ca

0.00

o.

o.

o.ocr

O.~

o.~

0.00
O.~

o,ca

o.~

0,00

O.ca

O.~

0,00

O.ca O.ca

I I

I I

0.00 0.00

O.ca O.ca

0.00 0.00
0.00 0.00

0.00 0.00

0.00 0.00
O.ca 0.00

0.00 0.00

0.00 0.00
O.ca O.ca

0.00 0.00

0.00 0.00

O.ca O.ca

o,ca o,ca

O.oa O.ca

0.00 0.00

I I

2.00 l00.ocr
2.00100.00

I I

0.4lJ loo.ocr

2.2 l00.LlJ

1.00 100.00

2.3Ql00.~

O.OOloo.~

5.1 loo.ca

3.3Q 100.00

1.3Ql00.~

7.9ct l00,oa

O.la'00,oa

45 l00,oct

I 5.5aloo.~

II

II

I

J I

I I

I I

I I I I I

0,00 o,~ 0,000 o,ooa - o,coa 2.20 loo,~

0.00 0.00 0.000 O.ooa 0.000

0.00 0.00 0.000 0.000 0.000

0.00 O.ocr 0.000 0.000 0.000

0.00 O.ca O.ooa O.ooa O.ooa

O.~ O.~ O.coa O.ooa O.ooa

0,00 o,oa o,coa O.ooa O.ooa

2.00 .1.00 12.4491 1.7921 1.79~

Page 1

I I

O.ca 0.00

FleldNotes
Field Measurements

0.00 0.00 O.DOC 0.000 5O.ea 150,

o,ca O.ca O.ooa O.ooa 5O.sa 340.00 2B.OO 2.oa 58,5591 2,5321 2.5321

0,00 0,00 O.DOC 0.000 5O.8a 360,00 27.00 8.ca 60,6171 3.7731 3.773

O.ca

0.00

0.00

I 0.00 0.00
O.ca O.ca O.ca O.ca O.ooa 0.000 5O.8Q 175.ca

f I I I I I I I I
O.ca 0.00 O.~ O.~ 0.000 O.coa O.ca O.~

I I I

I o,ca O.~ O.~ O.~ O.ooa O.coa 5O.8a O.~

I I 0.00 0.00 O.ca 0.00 0.00 0.000 0.00 O.ca

I I I I I I I I

0.00 O.ocr 0.00 0.00 0.000 0.000 0.00 O.ocr
I I I

0.00 0.00 0.00 0.00 0.000 O.OOC 0.00 O.ocr
I I

I O.ca O.~ O.ca O.~ O.ooa O.coa O.ca 0,00

I I

I o,ca o,~ o,~ o,~ 0.000 O.coa

Inertiae N2 to161ClMNn.

I I I I I I I

B N2 all0 1Cll1fm/n. ODtn chokalo 5O,llOlMt ..Woo,
Fluid 10 awtaee,

Flukllo allflce.

Dacrea.. N21016~.

N2 rala al15semlmln. Col dtlllh 13OOm. 1.~ ..dlmttnlln ..mDlta.

Slralahl N2 lor raturns.

!ncr.i.. N2 to 22ac:IMnkl,

N2 raleal15 acmImIn. CoR daPlh 142Om. 1.0" .adlmant In ..milia•. ·

N2 rail al20 ICITIImIn. CoR deDlh 158Om.lnhlbllld H20 In ralum•.

N2 retl 1120 scmJmIn. Coli deDlh 183Om. 1.0" ..dlmenlln aampl...

Trace burnable oaa 10 surfaci.

Mellr2 In service wtth I 5O.8omm Dlale.
Gaallc .. 0.75".

O.ca O.ca o,ca o,ca O,OOQ o,coa 5O.8Q l00,au 9,ca O.ca ';J.1451 1.4211 1.4211 03Q l00.ca
start pumlllno H20 11100LJmln decrease N2 ralelo 15 8cm/mln.

I o,ca O,~ 0.00 0.00 O.ooa o,coa 5O,sa 3OO,ca 19.sa O,~ 48,65~ 0,8731 0.8731 1.3Ql00,oa
Coli de:llh a 3D00m,

J I I 0.00

f I 0,00

Flnlahed oumDIM H20,
I I I 0.0

Increase N210 40 acmlmln.

Increace N210 25 ICI1VmIn.

Cui N210 30 acmImIn.

Doer.... N210 20 IICflI/mIn.

Increased N2lo 40 scm'rnJn.

14:40:
14;60;

14:16:

15:00:
15:00:

20:50:

2 19:30:

18:00:

2 18:30:
2 18:45:

3 20:20:
20:29:

1 17:00:
1 17:30:

3 21:30:

~ 17:30:

31 20:15:

15:45.

20:30:

3 21:45:

4 23:20:

11 15:30:

22:30:

23:00.

1 15:16.

1 18:30:
I 18:45:

21 18:00:
1999109121 18:00:

1 18:45:

2 18:45:

41 22:15:

2 19:45:

4 22:20:

23:00:

21:00:

22:58:

19:00:

16:35:

21 20:00:
31 20:14:

41 22:00:

31 21:30:

CIlI\IdIII\ F.....I011

_T"'Oolo:t~
FInaITIllOolo: I_tWOS

.. :,I;..q:_~

. :,. '~i

,..,_..~ ...._~- ......---...... ...... '"'-_ .......
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pH 8aUnKy

-

4ua
o4CI.1llI

:,',:!

H20
Cum

m3

::: .....

I';"

'.: .

-

2.9lX t39.2Q
0.811 28.8lJ

H20 H20
Gain Ral.
m3 m3/d

' .. ~ '. '

,',.1

I •• "'.

O.ca
0.00

-

Cum.
OUt
m3

::il.;· .j. l

.. ;

,'. ;

0.00 0.00 0.00 0.00 47.3U I

0.00
o.ca

Ollt
Rat.
m3/d

'..

',,:-',.;!

tl',

'.~ ~ :

.,"\ I

-

0.00

0.00
0.00

on
OlIn

m3

. .

.:" ~

: :-. ~:

" '. r·o, .•

BSWt

'"

. ,

-

2.1lQ tOO.oo
O.M 100.00

0.00 0.00

FluId
GaIn
m3

...... "

5.344
8.8531

' .. ,' ','

1I.ll89f

, '.;','

'.~'., • '.; •.' I,

: ,:', .~'; , ,..' . :.

TolCum
0..

103m3

-

8.96S¥

-

27.1)95

9.ca 110.174 5.344
1.00 3!5.5Il!1 8.1153

-

MItIr2 Old Cum.
Temp Ral. Oad

"C 1D'm3/d 103m3

8.oa O.oa

M.OII
t4.00

Dim
Prel
kPa

.. ' .

Page 2

,:;,;.. "

60.811 tl2O.ca
6O.sa 200.00

60.811 100.00 11.&0 0.00 26 044 7.2ll5l 7.2115I 0.00 0.00 O.ca O.ca O.ca O.ca 48.1lO

5O.sa 2OO.oa

Itat1c3
Orlfted Prel

nm kPa(lIl

FleldNotes
Field Measurem6~,ts

_.;:60=::,.8IIffi--:!t::::85=::i.0IIe---;7~,.00e--':":::I.caffi--:23=!§:_,=,7.::1I1=t-4--::7:,::.1I=14:t--:'0'9211~tOO~I·SOO_:,0'Sl-00_:,0'=rllll_:,0'S-ca_:,0·9211_:,9.lI=-a--,::47~.=tar---t 1I
60.811 210.00 8.5a 0.00 20~ U71il 11.375 0.211 100.00 0.00 O.ca O.ca O.:IU 1l.1Jll 47.30

O.
o.
o.

O.COO

Cum.

Gal1

103m3

O.
O.

o.

-

o.
O.

O.COO

0.00
0.00

0.00

0.00
0.00
0.00

i.::: .. .. ~ . ,. :',

. ,. ...: I·,

. .

0.00
0.00

0.00

. ": ,', '..

," ., .

'. ". ' ,.:'. ,~;, ~." " \:.. :.

.;.

,~ .

"',,".' :1':.

,", '.,' ..... ,"

-

Clock

-

01:00. 0.00

01 :50; Shut down N2.

02:t5. ChllllII DIll. to t9.05mm.

01:30: I O.ca

02:00; I I O.oa O.oa O.ca O.ca
02:00. COU at lumce 1111 hall' not .nollOh nuld to catch ..mill...

02:30; a 0.00 0.00 0.00 0.00 0.0llII O.ooa 19.051 20.00 28.00 -4.00 3.1lO2f 9.201 9.201

. :.,: 8:30:

.. : .:,117:30: '57
:00; .' 51

,..,;".'::, 3:00;

" 16:30: '.:; 66
' .....: ;.: ': t8:!lil: :.... 57

'.~,,:.".:.:'~ ~~:~::~.~~r-":'-'''1··r- ...;..'f.-,,-,-~+---,,-+-..:.-y......;.;~,-,-.,.....+·I"":_-+~-":'-+-'-":';'+~4-":'--+:';"""'"-if-'-":"'-+-":'-:'"':f-..:.--'--t-~f-,-,-+---+--+-..:.--t--+-'--+~t-'-:-'~I

,
"1 ··.i'.C'· 12:30:

.'. > .;;<. t5:C.'I)· .• 7

-

15t 00:30: 0.00

9
9

6

".. " 9
.,.9

:', ::-::

Tbg CIQ 8l1tlc1 Dim Mtt.r1 0111
Dat. T1me: P,.I Pr.. WHT Orlftc.1 Prel Pm Temp Rltl

Y'I'IYlrm'Jd hh:mm kPI(gl kPa(lIl "C Il'fI1 kPI(lI) kPa "C 1D3m3/d

R ~;S;;23~:3O=:::3t-__I-I_+_+_~o.~ca~~o.~ca_~o.~OIIa~~o~..OII~..:o~.
~900=;00:::::I'--= a.....,.=",,"-I:::-_f-:-~0.OO~~0~I.OO~-l:::0'~OO_0~,.oo~~0.

00:30. Decreal. N2 to 115 ecmImln.

'.,:,.;

Conodlall FOIHIIOII

S\III Ttl! Dolo:1~1
FInII Ttl! Dolo' ,_1011l8

-

C;\CInctvWOTES\FAST32'CCInFamrN'.ntIfN7 ~ n ??J'W.QQV." .. Ai'
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CMMloIl_IOI

_TIOlDolo:I~
FIMI TMlIlMo: 18IlWI*

FleldNotes
Field Measurements

H.o'.lllf1lll
f."IIIIIo'I: Ilallonnl

1'''01 HaIIonnI__0"....,20

12800
168000

pH 8111nlty

I I
I I

H20
CIITI

~

I
I

H20
Rate
rrr'ld

I
,

4.011 le2.Dll 51.lllJ
4.05l 194.4a 55.651

I
I

0.00
0.00

Cum.
0111
~

I

0.00
0.00

alit
Rata
~/d

I

0.00
0.00

II

I

4.00100.00
4.05l100.oo

I

I

I
I

I

I
I

0.00 ,:' O.DDa " '1I.3731:.':·.1I.373"c· 0.00 .;.: ·;":"..!:o.na·:~·,I·O.lIlli·.·:~O.lllI::1.·O.Ila ..·!: O.DO,'I·'·41,311·~ .:<.

0.00 0.00 0.00 0.00 O.llOQ 9.3731 9.37~

O. O.cd O.cd O.cd 0.0Dd 9.3731 9.3731

Stltk:1 Dllft Mlter1 Ou1 Cum. stltlc2 DIII2 Moter2 0U2 Cum. Tot CIITI fluid on
WMT Orlnce1 F'ru Pre. Temp Rat. 01., Orlnc.l Pm Pr.. T.IlIP Rat. Old 01. OlIn B8W1 OlIn

OC 111m IIP'liI) IIPa OC 10Sm'/d 103m' 111m ....111) liP. OC 10Sm'1d 10Sm' 103m' rrr' % rrr'

. i,t\~'~:t~t·..(;'..\\!. 'f4:,':'~'; '~ . .f.~~l;" .,..:"c ..:'~. ,.'~ '.", ; c::~\:·\ \~t':-r~:, tiJ t,.-: '~';\ ~ ;j~·,:·t;;/t I~H~ ',ft.;;: "",~~;.; j-~~: '~:'.\[£: .I•.\~\\~. fl'!; .-J~d.~I;!~~i."l it ·..~\·.f.,; ~; " :;~;'{~. i:.t"t,t,r•.\· i.r,(~~ .t.-, ..111::..; .;,\.' t"'t':, :.~ ',r I'(t~i,'~\~' .;!'";; t;~,~ 7~1.;1~.'.~':; '. ,;,'.>~~ ,\'~ 'if 1>f"
J •• l.:~)::,';: :'I.·.,P:~~ .~~,; t :. ""'<i:'", ~ :',;,'5. l-.~·· ',';'~(:~:_. ::.,t. •~ .. f .,1,; ...:-;. I.':-~~\;; 1~:~ :,:", ", .,:: ~.\".~.j i':'.il. .~ ·;.:.~;-t·\ t \'f... ;"'; i ':;, :~....\~ "::-: "':,':~.:- .~;' '..:~'~I'.,'~'~',,~ ~','7. :,~ ";1 ,':' ;:~ '!\.~~',' 'C". ;~~, ~ ':'-i, : : I',",'/- {t '.:- ::':~'~,,' ,.1'; ':'~. "J),.~ '~:: I; .;~, ,;: .';';.:. i"; ,:',' '!; .': f,' !'~ l~ "':, ~I: ~;-: :11, ,,'
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27 199911010400:00: 340Cl 0 o.a 0.00 0.00 0.00 0.00 0.000 O.ClOG 50.81: 320.00 38.00 0.00 58.63 28.1571 28.1571 8.00 100.00 O.DC

28 00:30: Chanae ollfice ~telo 19,05Omm.
'281 00:29: 1.1 . 0.00 : 0.00' 0.00 0.00' O.OOOO.ooa 0.00

., ·.·2.;:.;·•.·;'.· 00:05. ·.InClellseChohIQ48I84~'i.:.·. '.. •.... ..

.":2Il .". 00:25: ,. ::. ,,' . " ,". 0.00.' . 0.00'. 0.00: 0.00 ,0.000" 0.000 0.00

·:.,21 t.,·, ;'00:22: ·lilCt.UHhokeI02"·,·,,:.·: . ,:.'. ."

26 22:45: OlereaSl choke 10 24184",

25 21:00: 4!iO 0 O.a 0.00 0.00 Oc- 0.00 0.000 0.0DIl 5O.ea 150.00 11.411 13.00 28.5551 23.69lil 23.6961 11.00 loo.11Q 0.00 0.00 0.00 11.00 528.00 147.751 51 214Ooa1

2B 22:37: O.er.... chok' 10 48/64".

2 22:30: l50a O. 0.00 0.00 0.00 0.00 0.000 0.000 5O.ea 1000.00 5.00 8.00 41.4561 26.2961 26.2981 0.00 100.00 0.00 0.00 0.00 0.00 0.00 189.751 51 207000
26 22:32; Oeere..e choke 10 I".

24 17:30. I 0.01 0.00 0.00 0.00 o. o. 0.00 0.00 0.00 0.00 O. 15. 15. 13.211 100.00 0.00 0.00 0.00 13.211 ll33.ea 79.461 II
24 8:00: 1500 0 O.a O. 0.00 0.00 0.00 O. O. 5O.1l(J 0.00 0.00 0.00 O. 115. 15. 15.lI(J 100.00 0.00 0.00 0.00 15.M 783.2IJ 95.351 III ll1DOOOl
2 18:05: Mltlr In toNica with I 5O.8Omm III.

25 20:52: O.ere..e chokllo 9B/ll4", If

26 22:44: O.erea.. choke 10 32164".

~
25 19:23: Start IlIJmOM fOlm. Olen... N~1027 'cmImln.

19:30: 11 a O. 0.00 0.00 0.00 0.00 0.000 0.000 50.80 400.00 3O.7a 17.00 58.0821 20.2861 2O.25BI 9.00 100.00 0.00 0.00 0.00 9.00 432.00 125.251 .." 22OOQI.11

;, ·27 00:26: . con lublrlQoU! 0 hole,. Shill mind bleed orr," .

Clock Tbg C.g St.Ue1 Dllf1 Met,r1 01.1 Cwn. StlUd Dim Matar2 0..2 Cum. Tot Cum Fluid all 0111 Cum. H20 HZO H20
Dati T1ma:: PII' Prl. WHT Ollne" PII' Prl. Tamp Ratl OIsl ollne,z Pr.. Pili Ttmp Rat, 0112 Oil liIlln BaWl Olin Rat, 0111 Olin Rata Cum pH Salinity

yyyylrmtJd hh:mm kPllg) kPllg) -c mm kPllg) kP, ·C 103m3/d 103m3 mm Wllg) kP, "C 103m3/d 103m3 103m3 m3 % m3 m3/d m3 m3 m3/d m3

11I~;:_;1~~~~gzgi§g,;;?W~1.;i~liftf.~~E~E~gift~:;g~:@d~~~~~i~~~:~i~~;~~~~'i:;§,;i;~:'!::g
2 ~

t--~2er__~2~1:::;1O~:;sh......:::lSta~rt~t1lUI1lt;r=Dllna~nu~ld!:... ~De~er:te!!!I~II!.;N~2~1\!!0~2L7 ~ec~rrJ~m!!!l!!:n'=::r--=-=:':r"--::-=::::::r--::'=r--:::-='='-::'=="':':r","""=,==T"""=::r-="=--::-:-::=--::-:-==----:,,,"=,:r.-::~::r---=-=,=,-...,,.,=--=::r-....,..,-=::r--==-==-"=':-:::::r----..-=JI

=:1
261 21:30: 65tC O. 0.00 0.00 0.00 0.00 0.000 0.000 60.80 250.00 38.80 15.00 59.5171 24.8131 24.8131 11.00 100.0« 0.00 0.00 0.00 11.00 1528.00 1158.751 51 2170001

21 :48: St~nuld. Inenllle N210 40 ecrrJmln,
r-~;T_--r.22=::00'=':3~~ 0 o.a 0.00 0.00 0.00 0,00 0.000 0.0DIl 50.1l(J 250.00 9.00 13.00 3O.381l1 25.550 25.55lJ 11. 100.00 0.00 0.00 0.00 11.00 528.00 169.751 51 204000

28 22:15: con runnlna out of hole, OeereDle N210 25ecrrJmln.
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FleldNotes
Field Measuntments
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c' 31 10:30. ·.:,,1

.', 3 16:00.. 1

Cln.~I.. F...." 01

8loltTulDllo:I~'
FInoITootDoII,'8e8l10/Qe

-



· • , ~.- ,,'\, j', ' "" -----------------------------------------------_ I F __ _ ~~"-..--

e-_O'---.--.-----------"-----------...---·----FfoldfiOt..---··---·---------·--------
=~==1:= Field .....urementa

i' ." '. :', ~. i'

~"'. ~' '",'
;':.i",;"'i·, :L;~;:l' .'/.

c'·! , f- ' • ~ <'_ "

·,.. r

----------_·_------------------jl

.1",

----. ---_._----_...._.'"

Clod! MIllet DIIn ...... OM. e:- Itaad DIll ....., OMI e- Tllte- ...... 01
TIme - WIt, OIlIat ". ..... T-. ... aut 0ItQcd .... ..... '.... .. 0Ml GIl ca. UW1 QIIIl-

'C ... ....... .... 'C ~ ~ ... MtfIQIt Ml• 'C ttlwnSM ..., ... "" ... m1
--r;- , .:5',:"'

... ~._.._..'tlt...«....._..... ~ ..•••_ ....'. __ ...



,._-----------------

Ul10
12

!2n_ 4)

_. • ._•. ~f~Jr*
~~t

.. -'-""---"1- ,- _. -'. as ng ressure--
ublng Pressure
a52 RIte
20 Rate
111 RIteI I ~--r--~

----.- ---l----J·-_J- --- _.. --1-\- .. --- ..-..--- ....-...-----.- ~1()

I . .

7.50
6000 .. - ...•..•. --

00

N-61 et al Flett
~ \.._- ·"·-l-·· -·····-r·--·--··---·-·------· --··----·T--·--·---r-----r-·----·,-···--·-·-·

sf!
.,~ J2

~~~Iii~ .-- ..---- ------.-.. -._-_.--} ...__.--- ....-. -- -----.-- -----.--.- "'--'- ----- ··----1--·---- -.-.._-.-...-'---"-
~f~ I II I
~t- I {,_..r./ I

I
i ,/ I

I I ~/~ I I
250 I ! jl

~ I-----l'-\-- ------ --- -- r- ---./~7 ------ ----- --------1 -- - -[, 1,-'---"--'--' .-._ fl'

I

}( l_J
~~8 12:00:00 o~oo 12:0000 0= 12:00:00 O'&i~ 120000 O~ 12.0000 0pg-fl -ii"dooo'-'oOi~0

Cumulative TIme

r.V"JnoohANnr~C\c.ow,?..-". ....e_,........~ P"'I ... _ ..... _ t ••• ......



I

~
I
I
I
I
I
I

•
I
I
I
I
I
I

~.
I
I



CLIENT INFORMATION

Company: Canadian Forest Oil Ltd.

Contact: Jim Monroe

403-292-8000 Fax: 403-266-5708

dpmoore@cfol.ab.ca

Prov.lState: Alberta

Postal Code: T2P 3G3

Fax: N/A

SITE INFORMATION

Remarks

Street 1: 600-800 6 Ave. S.W.

Street 2:

City: Calgary .

Country: Canada

Phone:

e-mail:

Contact: N/A

Phone: N/A

e-mail: N/A
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Client Infonnation:

Company: Canadian Forest Oil Ltd.

Contact: Jim Monroe

Phone: 403-292-8000 Fax: 403-266-5708 e-mail: dpmoore@cfol.ab.ca

GENERAL INFORMATION

Wellinfonnation:

Name: Flett et al N-61

Operator: N/A

Location-Downhole: N-61

Location-Surface: N-61

PTN0232

19:43:00

08:31:00

Scott Kirk

Job Number:

Start Time:

End Time:

Prepared By:

Qualified By:

e-mail: N/AFax: N/A

1999/10/04

1999/10/16

1999/10/19

Extended

Bonnett's Wireline Services Ltd.

Frank Helm

Test Infonnation:

Company:

Representative:

Supervisr.:r:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:

Site Infonnation:

Contact: N/A

Phone: N/A

I
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I
.., C;IZIpwln'DataIPTN232lBONNETrS SECOND 2.0002-Nov-ll9 Ver 2.305

PROBETECH
SUYICU LTD.



Well Type : Vertical

Pressure - kh

MPP Pressure Reference: None

Depth- m

1.

2.

3.

4.

5.

6.

1.

8.

9.

10.

11.

12.

Producing Through : Tubing Size 114.50 mm

CF Elevation Referenced Fro 610.70m KB

CF Elevation Referenced To 604.10m CF

Offset 6.80m

3255.00

To- m

m

m

3147.00

From- m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

WELL INFORMATION

Produc«on Intervals

Production Interval &MPP Reference To : CF

Remarks:

Perforation Type :

Pool Datum

Field:

Pool : Nahanni

Fonnation : Nahanni

Datum Depth

Well Name: Flett et al N-61

Well Operator: N1A

Well Location: N-61

Location-8urface : N-61

:...••..•.....•,."";"1 I

':',' .
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PROBETECH
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--- .......,-----j,------1---- -_... __._-- 100·

Canadian Forest 011 Ltd.
N-61
Start Test Date: 1~99/10/04

Final Test Date: '/999/10/16
JOOOJ r-"'" -.-...-

I
27000 i

I

Flett et al N-61
-1------------,·-,

Flett et al N-61
Fonnatlon: Nahanni

Pool: Nahanni
Job Number: PTN0232

.-.-------- 200

-1---------f------4---f-----1 140

I
I

24000 I·· . .,. ----f-----,---t------ --- --_.--- 160
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Print Filter Used: Nth Line =250.000

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date '.999/10/04 19:43:00
Gauge 3 start Date 1999/10/04 19:43:00

Fi~tt at 01 N-61
Fonnatlon: Nahanni

Pool: Nahanni
Job Number: .~TN0232

Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

°C hr kPa(a) ·C hr kPa(Q) °C hr

Canadian Forest all Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

• • • •
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

hr

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

......,... , ..~

kPa(a)

Print Filter Used: Nth Line =250.000

hr

Pane 2

kPa(a)hr

Canadian Forest 011 Ltd.
N-61
start Test Date: 1999/10/04
Final Test Date: 1999/10/16

kPa(a)

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/0419:43:QO
Gauge 3 Start Date 1999/"10/04 19:43:00
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. TIme Pres. Temp. Time Pres. ," Temp. Time

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00

hr

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Une =250.000

hr

Page 3

kPa(a)hr

canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999110/16

kPa(a)
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

.....,... ,.'"

hr

Flett et al N-61
Fonnatlon: Nahanni

Pool: Nahanni
Job Number. PTN0232

kPa(a)

Print Filter Used: Nth Une =250.000

hr

Page 4

kPa(a)hr

Canadian Forest 011 Ud.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

kPa(a)

Gauge 1 Start Date 999/10104 19:43:00
Gauge 2 Start Date 1999/10104 19:43:00
Gauge 3 Start Date 1999/10/0419:43:00
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

hr

Flett et 01 N-61
Formation: Naklannl

Pool: Nahanni
Job Number: PTN0232

Print Filter Used: Nth Une =250.000

Page 5

kPa(a)hrkPa(a)

Canadian Forest all Ltd.
N-81
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00
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Page 6

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00

hr

Pf-IjBl:.Itu
IlIy,en LTD.

Flett et al N·6i
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time

Print Filter Used: Nth Une =25U.000

Gauge 2

Time

hrkPa(a)hr

Gauge 1 Gauge 2 Gauge 2

Time Pres. Temp.

·C

Gauge 1

Temp.

Gauge 1

Pres.

kPa(a)

Canadian Forest 011 Ltd.
N-61
Start Test [.1ate: 1999/10/04
Final Test Date: 1999/10/16

4 • I •
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.-

Flett et al N-81
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

Print Filter Used: Nth Line =250.000

PiMJJE.'1'f.(};
1lllIUS ltD.Page 7

Gauge 1 ,Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 G80ge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

kPa(a) ·C hr kPa(a) ·C hr kPa(a) ·C hr

Canadian Forest 011 Ud.
N-81
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00

i!/I",'" .~;.',: •
\ ,--..::.-_-----------------------------------,
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GENERAL INFORMATION

pat C~lTSSECOND2.FKT 1ll-O:l-W Vel 2.305

Client Infonnation:

Company: Canadian Forest Oil Ltd.

Contact: Jim Monroe

Phone: 403-292-800 Fax: 403-266-5708 e-mail:

PROBETECH
IUYlCU LtD.

PTN0232Job Number:

Start Time: 19:43:00

End Time: 08:31 :00

Prepared By: Scott Kirk

Qualified By:

e-mail: N/AFax: N/A

1999/10/04

1999/10/16

1999/10/19

Extended

Bonnett's Wireline Services Ltd.

Frank Helm

Test Information:

Company:

Representative:

Supervisor:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:

Site Information:

Contact: N/A

Phone: N/A

Well Information:

Name: Flett et al N-61

Operator: N/A

Location-Downhole: N-61

Location-Surface: N-61

I
I
I
I
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I
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WELL INFORMATION

PIOJEfECH
I ....en Ltl.

Well Type:

MPP Pressure Reference: None

Depth- m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Producing Through: Tubing Size 114.50mm

CF Elevation Referenced Fro 610.70 m KB

KB Elevation Referenced To 604.10m CF

Offset 6.60m

3255.00

To- m

m

3125.00m

3147.00

From- m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Production Intervals

Prodtlction Interval & MPP Reforence To : CF

Remarks :

Perforation Type :

Pool Datum

Datum Depth

Field:

Pool : Nahanni

Fonnation : Nahanni

Well Name: Flett et al N~1

Well Operator: NJA

Well Loc?ltion : N-61

Location-Surface : N-61

I
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Flett et al N-81
Fonnatlon: Nahanni

Pool: Nahanni
Job Number: PTN0232
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Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16



Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10104 19:43:00
Gauge 3 start Date 1999/10104 19:43:00

. "

hr

iJ:,iI"'$i)l" l~r-''''·:':$
.C:" f}.~:;' S. $.: ". ;~

•••••~•• t ...

Flett at al N-61
Fomlation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Line =250.000

hr
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kPa(a)hr

Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Time Pres. Temp. Time Pres. Temp. Time

Gauge 1

Temp.

kPa(a)

Gauge 1

Pres.

Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10116
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kPa(a) °C hr kPa(a) °C hr kPa(a) °C hr

Flett et al N.fJ1
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Time Pres. Temp. Time Pres. Temp. Time

Gauge 1

Temp.

Gauge 1

Pres.
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l~WK&.~ w~m$~&1: @(J~JlS;1~ii!MM3St5.*1f1 ri~tia4b.i4 iMWilii:s1Hie MtliUii.i\i:'~::2,§ii5iI92 :M@:'sil142 }1$~~iit
39 28306.75 151.23 39.5833 28341.15 151.70 42.6833 28355.29 151.43 39.5833

Paae2

~l%tftilgm2a"111~maHi11$ii7.i.g,J9.1fi.1M ¥·'4R4.a ¥!Mijl~'2i22 f(@W21aQ12 Wti.~'j'ij :@*~ill~9.7tiWi..'If£i
69 28317.79 151.78 70.8333 28350.40 152.23 73.9333 28366.11 151.99 70.8333
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Canadian Forest Oil Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999110/16

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Stj:)rt Date 1999/10/04 19:43:00

I Print Filter Used: Nth Line =250.000
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

hr

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Line =250.000

hr
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kPa(a)hr

Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

kPa(a)

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00
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Gauge 1 Gauge 1 Gauge 1 Gauge 2 Gaugn 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

hr

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Line =250.000

hr
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, kPa(a)hr

Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

kPa(a)

Gaug3 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00
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Gauge 1 Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Temp. Time Pres. Temp. Time Pres. Temp. Time

hr

jJit'()};£"l:c'(}!
luYlcu LTD.

Flett at al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Line =250.000

hr°C

Page 5

kPa(a)hr"CkPa(a)

Gauge 1

Pres.

Canadian Forest Oil Ltd.
N·61
Start Test Date: 1999/10/04
Final Test Date: 1999/10/16

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/'i0/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00
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Gauge 1 Gauge 1 Gauge 1 Gauge:Z Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Pres. Temp. Time Pres. Temp. Time Pres. Temp. Time

Print Filter Used: Nth line =250.000

hr

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)hrkPa(a)hr

Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999110/04
Final Test Date: 1999/10116

kPa(a)

Gauge 1 Start Date 999/10/04 19:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 Start Date 1999/10/04 19:43:00
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hr

Flett et ai N·61
Formation: Nahanni

Pool: Nahanni
Job Number: PTN0232

kPa(a)

Print Filter Used: Nth Line =250.000

hr

Page 7

Gauge 1 Gauge 2 Gauge 2 Gauge 2 Gauge 3 Gauge 3 Gauge 3

Time Pres. Temp. Time Pres. Temp. Time

Gauge 1

Temp.
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kPa(a)

Gauge 1

Pres.

Canadian Forest 011 Ltd.
N·61 -
Start Test Date: 1999/10/04
Final Test Date: 1999/10116

Gauge 1 Start Date 999/10/0419:43:00
Gauge 2 Start Date 1999/10/04 19:43:00
Gauge 3 start Date 1999/10/04 19:43:00
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GENERAL INFORMATION.

Fax:

Flett et al N-61

e-mail:

Company:

Representative:

Supervisor:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:

Bonnett's Wireline Services Ltd

Frank Helm·

Static Gradient

1999/10105

1999/10105

1999/10108

Job Number:

Start Time:

End Time:

Prepared By:

Qualified By:

Ptn 232

16:46:00

19:42:00

Scott Kirk



Remarks: N-61 is the only information available at this time regarding location number.

WELL INFORMATION

Well Location: N-61

Pressure - kPa

Well Type: Vertical

MPP Pressure Reference: None

Depth - m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

m

3255.00

To-

Producing Through: Tubing Size 114.30 mm

m CF Elevation Referenced Fro 604.10 m CF

m CF Elevation Referenced To ... 10.70m KB
Offset -6.60 m

3147.00

From- m

2.

3.

1.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Production Intervals

Production Interval &MPP Reference To : KB

Well Name: Flett et al N·61

Well Operator: CFO

Location-5urface : N-61

Field:

Pool: Nahanni

Fonnation : Nahanni

Perforation Type :

Pool Datum

Datum Depth

~; .. " I,'" '. .' , • " .... ' ., ' ,.' , • • , l.~ • • ...... ,
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Flett et al N-61
Fonnatlon: Nahanni

Pool: Nahanni
Job Number: Ptn 232
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Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05
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Canadian Forest Oil Ltd.
N·61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Gauge 1 Start Date 1999/10/05 16:47:00
.;. Bottom Gauge Start Date 1999/10/05 16:46:00
.\ Print Filter Used: Nth Line =2.000
0'-- ----. PROBE TECH

~
. Page 1
C:~\DalaIP1N2321B~~~WS FI~~H~ OB·OC\:~ 'l!1lf 2305 .. . ~ . luvlen LTD. .
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hh:mm:ssyyyy/mm/ddhrkPa(a)

Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres. Temp. TIme Date elk Time

Top Gauge

elk Time

hh:mm:ss

Top G,-Iuge

Date

Top Gauge

Temp.

Top Gauge

Pres.

kPa(a)

Top Gauge

Time

hr
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hh:mm:ss

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

yyyy/mmJddhr·CkPa(a)

Top Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Clk Time Pres. Temp. Time Date Clk Time

yyyy/mm/dd hh:mm:ss

Top Gauge

Date

Top Gauge

Temp.

·CkPa(a)

Top Gauge

Pres.

Top Gauge

Time

hr

Canadian Forest Oil Ltd.
N-81
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

Gauge 1 Start Date 1999/10/05 16:47:00
.I Bottom Gauge Start Date 1999/10/05 16:46:00

\
Print Filter Used: Nth Line =1.000
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Canadian Forest Oil Ltd.
N-61
Start Test Date: 1999110105
Final Test Date: 1999110105

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

yyyy/mm/dd hh:mm:ss

Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres. Temp. Time Date Clk Time

Top Gauge

Time

hr

Top Gauge

Pres.

kPa(a)

Top Gauge

Temp.

·C

Top Gauge

Date

Top Gauge

ClkTime

kPa(a) ·C hr yyyy/mmldd hh:mm:ss

Gauge 1 Start Date 1999/10/05 16:47:00
: Bottom Gauge Start Date 1999/10/05 16:46:00

Print Filter Used: Nth Line =2.000
'--------------.-- Page 3 PROBEl'ECH
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Canadian Forest on Ltd.
N--61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

_...._--..._----------------------------,
Flett et al N..&1

Formation: Nahanni
Pool: Nahanni

Job Number: Ptn 232

Print Filter Used: Nth line =2.000

~\ -- Page 4 PROBETECH
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Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres. Temp. Time Date Clt\ Time

kPa(a) ·C hr yyyy/mmldd hh:mm:sshh:mm:ss

Top Gauge

ClkTime

Top Gauge

Date

Top Gauge

Temp.

·C

Top Gauge

Pres.

Top Gauge

Time

hr

Gauge 1 Start Date 1999/10/0516:47:00
_ Bottom Gauge Start Date 1999/10/05 16:46:00



Canadian Forest Oil Ltd.
N-61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

Flett et al N·61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

'.Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres, Temp, Time Date Clk Time

kPa(a) ·C hr yyyy/mm/dd hh:mm:ss

Print Filter Used: Nth Line =2.000

Page 5 PROBE TECH
, _~, _ J k"., ...".~. ...., ..-." . ...raw.....

Top Gauge

Clk Time

hh:mm:ss

Top Gauge

Date

Top Gauge

Temp.

Top Gauge

Pres.

Top Gauge

Time

hr

---~ ._~ ---~ ._~ '""'I ....~a _ • • --""'!.

Gauge 1 Start Date 1999/10/05 16:47:00
• Bottom Gauge Start Date 1999/10/0516:46:00



._--._..._------------------
Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999110105
Final Test Date: 1999/10105

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

hh:mm:ssyyyy/mm/ddhr·CkPa(a)

Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres. Temp. Time Date Clk Time

Top Gauge

ClkTlme

yyyy/mm/dd hh:mm:ss

Top Gauge

Dale

·C

Top Gauge

Temp.

Top Gauge

Pres.

Top Gauge

Time

hr

Gauge 1 Start Date 1999/10/05 16:47:00
Bottom Gauge Start Date 1999/10105 16:46:00

Print Filter Used: Nth Line =2.000
'----------------------------;~--=-------------------PROBETE('H

~ C:lZlpw1n\OlIla\PTN2321BONNCITSF1RST.FKT08-Oct.99Ver2.3L- ~ __ _. • ... 'll!!:IYICI T
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r---------------------------------------------------..,
Canadian Forest Oil Ltd.
N-61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Pin 232

Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge Bottom Gauge

Pres. Temp. Time Date Clk Time

Top Gauge

Time

hr

Top Gauge

Pres.

Top Gauge

Temp.

·C

Top Gauge

Date

Top Gauge

Clk Time

kPa(a) ·C hr yyyy/mm/dd hh:mm:ss

Gauge 1 Start Date 1999/10105 16:47:00
Bottom Gauge Start Date 1999/10105 16:46:00

Print Filter Used: Nth Line =2.000
'-------------.--------- --~--;;;----------------------PROBETECJl
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27000

Flett et at N-81
Fonnatlon Nahanni

Pool: Nahanni
Job Number: Pin 232
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canadian Faresl Oil Ltd.
N-61
start Test Date: 1999/10/05
Final Test Date: 1999/10/05



Canadian Forest 011 Ltd.
N-61
Start Test Date: 1999/10/05
Final Test Date: 1999/10/05

Flett et al N·61
Formation: Nahanni

Pool: Na~annl
Job Number: PIn 232

t------------- -------.------.-------------------1
Depth

m

Pres.

kPa

Temp. Calc. Grad. Sp~c. Grad. LL Depth

kPalm kPa/m m

LL Pres. Temp. Grad

kPa °C/m

Time

hr

Print Filter Off

Page 1 Pkr).ff.l::1i'}"(}l
IUYICU LTD.

~ ~...t. i~~rii:_~ ... 5_~""-:;
__.._~~ . 4 II ·11 ,. lill'!'-JI

-------_.._------------------
• Bottom Gauge Start Date 1999.110/05 16:46:00
oJ
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Significant pressure increases are present, the well does not appear to be stable.

GENERAL INFORMATION

Phone: (403) 292-8000 Fax: (403) 292-8145 e-mail:

j.~gf).8.~·l:t(}.
' ••vt~••••"

14:15:00

23:36:00

Ptn 232

Scott Kirk

Job Number:

Start Time:

End Time:

Prepared By:

Qualified By:

e-mail:Fax: N/A

1999/10101

1999/10101

1999/10108

Bonnett's Wireline Service Ltd.

Frank Helm

Static Gradient

Site Information:

Contact: NIA

Phone: N/A

Test Information:

Well Information:

Name: Flett et al N-61

Company: Canadian Forest Oil ltd.

Contact: Jim Monrol9

, I •

Client Information:

Operator: CFO

Location-Downhole: N-61

Location-Surface: N-61

Company:

Representative:

Supervisor:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:



Remarks: N-61 is the only information available at this time r"garding location number.

Production Interval & MPP Reference To : CF

CF

KB

114.30 mm

604.10 m

610.70 m

-6.60 m

kPa

Size

Well Type: Vertical

Pressure •

MPP Pressure Reference: None

Depth- m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Producing Through: Tubing

CF Elevation Referenced Fro

CF Elevation Referenced To

Offset

m

3255.00

WELL INFORMATION

To-

m

m

3147.00

From- m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Production Intervals

Well Name: Flett et al N-61

Well Operator: CFO

Well Location: N-61

Location-Surface : N-61

Field:

Pool: Nahanni

Formation: Nahanni

Perforation Type :

Pool Datum

Datum Depth
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Canadian Forest 011 Ltd.
N·61
Start Test Date: 1999/10101
Final Test Date: 1999/10101

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Bottom GaugeBottom GaugeBottom GaugeBottom GaugeBottom Gauge

Time Pres. Temp. Date Clk Time

hr kPa(a) ·C yyyy/mm/dd hh:mm:ssyyyy/mm/dd hh:mm:ss

129.63 1999/10/01

kPa(a)

Top Gauge Top Gauge Top Gauge Top Gauge

Pres. Temp. Date Clk Time

Print Filter Used: Nth Line =5.000
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Top Gauge

Time

hr

Gauge 1 Start Date 1999/10/0114:15:00
Bottom Gauge Start Date 1999/10/01 14:11 :00



Canadian Forest Oil Ltd.
N·61
Start Test Date: 1999/10/01
Final Test Date: 1999/10/01
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Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Top Gauge Top Gauge Top Gauge Top Gauge Bottom GaugeBottom GaugeBottom GaugeBottom GaugeBottom Gauge

Pres. Temp. Date Clk Time Time Pres. Temp. Date Clk Time

Top Gauge

Time

hr kPa(a) yyyy/mm/dd hh:mm:ss hr kPa(a) yyyy/mm/dd hh:mm:ss

Gauge 1 Start Date 1999/10/01 14:15:00
Bottom Gauge Start Date 1999/10/01 14:11 :00

Print Filter Used: Nth Line =5.000
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Canadian Forest 011 Ltd.
N·61
Start Test Date: 1999/10/01
Final Test Date: 1999/10/01

Flett et al N·61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Top Gauge Top Gauge Top Gauge Top Gauge Bottom GaugeBottom GaugeBottom GaugeBottom GaugeBottom Gauge

Pres. Temp. Date elk Time Time Pres. Temp. Date. elk Time

Top Gauge

Time

hr kPa(a) yyyy/mm/dd hh:mm:ss hr kPa(a) yyyy/mm/dd hh:mm:ss

- Gauge 1 Start Date 1999/10/01 14:15:00
: Bottom Gauge Start Date 1999/10/01 14:11 :00



Canadian Forest 011 Ltd.
N·61
Start Test Date: 1999/10/01
Final Test Date: 1999/10101

Flett et al N·61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Top Gauge Top Gauge Top Gauge Top Gauge Bottom GaugeBottom GaugeBottom GaugeBottom GaugeBottom Gauge

Pres. Temp. Date Clk Time Time Pres. Temp. Date Clk Time

Top Gauge

Time

hr kPa(a) yyyy/mm/dd hh:mm:ss hr kPa(a) yyyy/mm/dd hh:mm:ss

- Gauge 1 Start Date 1999/10/01 14:15:00
: Bottom Gauge Start Date 1999/10/0114:11:00

• ..' l , • • !'" ~,~ • • •

Print Filter Used: Nth Line =5.000
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Canadian Forest Oil Ltd.
N·61
Start Test Date: 1999/10/01
Final Test Date: 1999/10/01

Flett et al N-61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Top Gauge Top Gauge Top Gauge Top Gauge Bottom GaugeBottom GaugeBottom GaugeBottom GaugeBottom Gauge

Pres. Temp. Date Clk Time Time Pres. Temp. Date Clk Time

Top Gauge

Time

hr kPa(a) yyyy/mm/dd hh:mm:ss hr kPa(a) yyyy/mm/dd hh:mm:ss

• Gauge 1 Start Date 1099/10/0114:15:00
- Bottom Gauge Start Date 1999/10/01 14:11 :00

-
- --_"1_j _J

Print Filter Used: Nth Line =5.000
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Canadian Forest Oil ltd.
N·61
Start Test Date: 1999/10/01
Final Test Date: 1999/10/01

Flett et al N·61
Formation: Nahanni

Pool: Nahanni
Job Number: Ptn 232

Depth

m

Pres.

kPa

Temp. Calc. Grad. Spec. Grad. LL Depth LL Pres. Temp. Grad Time

°C kPa/m kPa/m m kPa °C/m hr

a

Bottom Gauge Start Date 1999/10/01 14:11 :00
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Report Distribution: Jim Munro, Cdn. Forest (Calgary) - 2 copies and invoice

Please contact the above person should there be any questions concerning the
contents of this report.
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CORE LABORATORIES

Various Analyses
for

Canadian Forest Oil Ltd.
Canadian Forest et al Flett
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Core Laboratories Reservoir Fluids Report - Calgary
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The analysis. opinions or Interpretations contained In this report are based upon observations lind material supplied by the
client ror whose exclusive and conndenllal us.: this report bas been made. The Interpretations or opinions expressed
represent the best judgement or Core laboratories. Core Laboratories assumes no responsibility and makes no warranty or
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CORE LABORATORIIS

"I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COMPANY Canadian Forest Oil Ltd.
SAMPLE ID Canadian Forest et al Flett
PROJECT Various Analyses

Scope oflhe Work
To conduct the required testing on the samples as received.

Samples Received and Description
Sample #1: Canadian Forest et al Flett
Description: Separator, Water
Location: Tight Hole

Sample #2: Canadian ,Forest et al Flett
Description: Bale Number 2. Solids
Location: Tight Hol/:

Sample #3: Canadian Forest et aI Flett
Description: Choke Manifold. Water
Location: Tight Hole

Sample #4: Canadian Forest et aI Flett
Description: Water Well Number I, Water-
Location: Tight Hole

Sample #5: Canadian Forest et aI Flett
Description: Water Well Number 2. Water
Location: Tight Hole

Sample #6: Canadian Forest et al Flett
Description: Bailer lit Run, Solids
Location: Tight Hole

Sample #7: Canadian Forest et al Flett
Description: Bailer 2M Run. Solids
Location: Tight Hole

Sample #8: Canadian Forest et al Flett
Description: Bailer 3rd Run. Solids
Location: Tight Hole

Sample #9: Canadian Forest et al Flett
Description: Bailer 4111 Run, Solids
Location: Tight Hole

PAGE I of 12
FILE 52137-99-5266
DATE 1999-11-09

Date Sampled: 99-10-04
Date Received: 99·10-14
Date Analyzed: 99-10-22

Date Sampled: 99·10-04
Date Received: 99·10-14
Date Analyzed: NtA

Date Sampled: 99·10-04
Dat4: Received: 99·10-14
Dale Analyzed: 99·10-22

Date Sampled: 99·10.()4
Date Received: 99-10-14
Date Analyzed: 99-10-22

Date ~pled: 99-1(l.()4

Date Rt'Ceived: 99·10-14
Date Analyzed: 99·10-22

Date Sampled: 99-1().() I
Date Received: 99·10-14
Dale Analyzed: NtA

Date Sampled: 99·10-02
Daie Received: 99·10-14
Date Analyzed: 99-10-27

Date Sampled: 99-1()'o2
Date Recei\-ed: 99-10-14
Date Analyzed: NtA

Deue Sampled: 99-10-02
Date Recei\'ed: 99-10-14
Date Anal)7td: NtA



Sample ##1- Bale Number 1, Solids

Samp/~ ##1 - S~partllo, Water

Sample ##J - Choke Manifold, Water

PAGE 2 of 12
FILE 52137-99-5266
DATE 1999-11-09

Date Sampled: 99-10-02
Dale Received: 99-10-14
Date Analyzed: NtA

Dale Sampled: 99-10-02
Date Received: 99-10-14
Date Analyzed: NtA

Date Sampled: 99-10-02
Date Received: 99-10-14
Dale Analyzed: 99-10-22

Date Sampled: 99-10-02
Date Received: 99-10-14
Date Analyzed: 99-10-22

CORE LABORATORIES

Canadian For~st et 01 Flen
Bailer 6* Run. Solids
Tight Hole

Canadian Forest et al Flen
2700 m. Gu
Tight Hole

Canadian Forest et al Flen
2700 m. Gas
Tight Hole

COMPANY Canadi3l1 Forest Oil Ltd.
SAMPLE (0 Canadian Forest et al Flett
PROJECT Various Analyses

SImples Reeeived Imf pgcdption • Cogtinued
Sample # I0: Canadian Forest et al Flen
Description: Bailer 5111 Run. Solids
Location: Tight Hole

Sample #11:
Description:
Location:

Sample tu - Water Well Number 1, Water

Sample #12:
Description:
Location:

Results

Sample #13:
Description:
Location:

Wat~, Analysis
A routine water analysis was performed on this sample. Refer to page 7 for these results.

No analysis was performed on this sample. The sample appeared to consist primarily of
shale pieces with small pieces of~hat is likely carbonate formation material. Mica flakes
could also be seen in this sample.

~Yater Analysif
A routine water analysis was performed on this sample. Refer to page 9 for these results.

Wate, Analysis
A routine water analysis was perfonned on this sample. Refer to page 8 for these results.
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Water Analysis
A routine water analysis was performed on this sample. Refer to page 10 for these
results.

Toluene Solubility
Toluene soluble infers hydrocarbon material and can include glycol, asphaltenes, waxes
and oil. Toluene insolubility infers inorganic material or very refractory organic material
such as coke, pyrobitumen or polymeric type material.

100

weight %
7.7
5.4

86.9

PAGE 3 of 12
FILE 52137-99-5266
DATE 1999-11-09

CORE LABORATORIES

Sample #6 - Bailer I" Run, Solids

Sample #7- BaUer r Run, Solids

Sample #5 - Water Well Number 2, Water

Toluene soluble - hydrocarbon fraction (excluding asphaltenes)
Toluene soluble, pentane insoluble - asphaltenes
Toluene insoluble - inorganic fractiDn

COMPANY Canadian Forest Oil Ltd.
SAMPLE ID Canadian Forest et al Flett
PROJECT Various Analyses

The sample contained solids and free water. The solids were separated from the water by
filtration and appeared to consist of a bl~k sludge. Washing the sludge with toluene
provided a sample that contained what appeared to be fme and medium rock pieces.
Mica was also present in the sample. The sample was further characterized as shown
below.

Pentane Solubility
The sample was also subjected to a pentane solubility test. Pentane will separate the
asphaltenes from the hydrocarbon fraction of the sample. This separation allows the
amount ofasphaltenes to be quantified.

A. Compositional Analysis

"iiiesample contained solids and free water. The solids were separated from the water by
filtration and appeared to consist of a black sludge. Washing the sludge with toluene
provided a sample that contained what appeared to be a fine rock powder and larger
pieces of formation material. Mica was also present in the sample.

!r~~"ff."ti!;~""'\I".";""1\'~"'~;"~'I!"f\iW:'~""1'
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Hematite Fe,OJ

P"sh Content It It' It •••••••••••••••••• It ••••••••••••••••••••••••••••••••••••••••• 73.7 Wt%

PAGE 4002
FILE 52137-99-5266
DATE 1999-11-09

CORE LABORATORIES

Canadian Forest Oil Ltd.
Canadian Forest et al Flett
Various Analyses

COMPANY
SAMPLE ID
PROJECT

B. Ash Content
The toluene washed solids were heated to approximately 800°C to remove any high
molecular weight organic species. The ash content is defined as the weight percent of the
material that is not driven offby the combustion process. The result is as follows:

Typically, mass lost is due to the loss of hydrocarbon material such as pyrobitumen. It
has been noted for samp'~s previously analyzed from this location that mass may also be
decreased due to the loss of carbon dioxide from carbonate species. The XRD analysis
for this sample does not show the presence of carbonates, however, the degree of
heterogeneity of the sample may lead to overall differences in results from one sub­
sample to the next. It is not possible to rule out the existence of bitumenous material in
this sample, but it is likely that the majority of the sample mass lost is due to carbonate
chemistry changes.

Muscovite KAI2[AISi3]O\o[OH,F]2

C. X-ray Diffraction (XRD) Analysis - on inorganic/raction after ashing
The inorganic portion of the sample was analyzed by XRD in order to determine what
crystalline compounds, if any, are present. This analysis is semi-quantitative only and as
such, small quantities of crystalline material may be present but not detected.
Furthermore, the XRD report gives weight percent based on the crystalline compounds
only which mayor may not represent the entire sample analyzed. Therefore, if there is
amorphous material present, it is not detected nor is it accounted for in the XRD analysis.

,
Halite NaCI

The results of the XRD analysis are given on the following page. The crystalline species
detected are as follows:

An.I1ydrite CaSO4

Quartz Si02

~lf'r~!'t~,p'r'1('Wl'f/if'~i;'"
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Sample '#8 - Bailer jrd Run, Solids

Hematite

PAGE 5 of 12
FILE 52137-99-5266
DATE 1999-11-09

CORE LABORATORIES

Canadian Forest Oil Ltd.
Canadian Forest et al Flett
Various Analyses

35%

30%

.. 25%
c
CDe 20%
a...
c

15%:s
0

~ 10%

5%

0%

Quartz Muscovite Anhydrite Halite

COMPANY
SAMPLE ID
PROJECT

Figure 1- Detected Crystalline Components from tbe XRD scan

Quartz has most likely originated from the formation material. Muscovite indicates the
presence of mica used in the drilling mud system. Anhydrite is the product of removing
water from a gypsum scale, a process easily done in the furnace used to ash this sample.
Halite has formed as a result of evaporating the brine originally present with the solids
during the process offiltration. Hematite has likely formed as a result of iron scaling.

The sample contained solids and free water. The solids were separated from the water by
filtration and appeared to consist of a medium to large pieces of formation material.
Washing the sludge with toluene provided a sample that contained what appeared to be a
fine rock powder with medium to large pieces of formation material. Mica was also
present in the sample.
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A routine gas analysis was performed on this sample. Refer to page 11 for these results.

A routine gas analysis was performed on this sample. Refer to page 12 for these results.

PAGE 60f12
FILE 52137-99-5266
DATE 1999-11-09

CORE LABORATORIES

Sample #12 - 2700 m, Gas

Sample #13 - 2700 m, Gas

Sample #10 - Bailer jib Run, Solids

Sample #11 - Bailer 6" Run, Solids

COMPANY Canadian Forest Oil Ltd.
SAMPLE ID Canadian Forest et al Flett
PROJECT Various Analyses

This sample was similar in appearance to Samples #8 and 9 both before and after washing
with toluene.

Sample #9 - Bailer ifl' Run, Solids
-:~---:---:-":":"""-:--"';-"--~~--:~~--:-~~--.o:-~-~~--
This sample was similar in appearance to Sample #8 both before and after washing with
toluene.

The sample contained solids and free water. The solids were separated from the water by
filtration and appeared to consist of a black sludge along with medium to large pieces of
formation rock. Washing the sludge with toluene provided a sample that contained what
appeared to be a fine rock powder and medium to large pieces of formation material.
Mica was also present in the sample.
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CONTAINER IDENTITY

WA TER ANALYSIS

Canadian Forest 011 Ltd.

5~137·1999·5266

LA80RATORV NUM8ER

7
OPERATOR

Cdn Fcrest et al Flott
PAGE

LOCATION WELL OR SAMPLE LOCATION I(l\ELEV(m) GRELEV(m)

Flett Norward
POOL OR ZONE SAMPLER

POINT OF SAMPLE AMT. AND TYPE CUSHION
9

MUD RESISTMTY
'C

PUMPING FLOWING GAS LIFT SWAS

WATER m'ld OIL m'ld m·/c

Fa .... ....;.. .....;_,;.;.....;::::..~...;.....;. ;.;......;.._;;......;.,;......;;...;...:...;.:..;...J Co,

10000 1000 100 10 0.1 10 100 '000 1(\000

.

196253

BV EYIPQr1lIJCln 0 leo"C

0.051 C 25 'C
Raci1lMly (Ohm....._)

1.3700 CD 23 'C
Rafr.JaIve Indaa

Total Dissolved Solids
(mgJI.)

pH

5.0

By EYIPCl"lbOn 0 110'C

1.1411 C 15.6 'C
SpaaIIc a-.rv

SIGNATURE

I "',,__
Temperatures,OC----

MSIMR
ANALYST

ANIONS

19991023
DATE ANALVZEO (YtfoW)

- ........C6H=TAJ..::!!°NE;",....R-·.;.C --r.CO,..,.N=TAJiliiON""e....R.....•
C
;.

WHEN SAMPLED ~EN RECEIVED

CAfE REceMo IViMiO)

LOGARITHMIC PATTERNS OF DISSOLVED IONS
meq/L

,.,

RESERVOIR

CATIONS

PhI ..,--or-~~-~~.,...'r!I"!"!"I"'!"'!'..,..._m~~..,..-~~~...."'"'"....,.""'!""".,,,.~~__..~::III"'~'!'I
1·,li! I

I '

SEPARATOR

19991004

'------- Pressures, kPa (gauge)----------..J

19991014

REMARKS: Pres.- Analyte Present. N.D.- Not Deteded.

ION mgJl F~ meqIL ION mgIl F:Ln meqII.

Na 38320 0.1953 1666.8 CI 123932 0.6315 3495.7

K 6290 0.0321 160.9 Br

ca 21380 0.1089 1066.9 I

Mg 5480 0.0279 450.9 HC03 234 0.0012 3.8

Be so.. 617 0.OfJ31 12.8

Sr C03 0.00 0.0000 0.0

Fe Pres. OH 0.00 0.0000 0.0

MIl H2S N.D.
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REMARKS: Pres.· Analyte Present. N.D.· Not Detected.

192715

1.3679 0 23 -c
~Index

0.050 C 25 ·C
RniIlIYIy IOtm-MetItl)

By Evepcnlion Oleo 'C

m'le

SW~

MUD RESISTIVITY

PAGe

9 'C

1<11 ElEV 1m) GR ELEV 1m)

SAMPlER

LABORATORV NUMBER

8

52137·1999·5266

GAS

Total Dissolved Solids
(mgIl)

SIGNATURE

m'/d

pH

5.9

NOlWard

NAT. AND WPE CUSHION

1 000

£/yE~Ol'O'C

1.1367 C 15.6 "C
SplIClfic GI1IYIy

I SEPARATOR
Temperatures, °C _

GAS LIFT

100

MSIMR
ANAlVST

10

OIL

ANIONS

FLOWING

0.1

9'C CP'C
CONTAINER ---~C~6~NT~AI~NE~R~~

WHEN SAMPLED WHEN RECEIVED

TEST RECOVERV

WATER ANALYSIS

WEll OR 6AMPU: LOCATION

POOl OR ZONE

Canadian ForelSt Oil Ltd.

POINT OF SAMPLE

(»'ERATOR

Cdn Forest et al Flett

10

PUMPING

.;..W_1<T....E_R m·/d

1001000

CATIONS

Fe "----------------.....----- ...
10000

ClI

TEST INTERVAl 1m""',

SEPARATOR RESERVOIR

, .,

LOCATION

FIELD OR AREA

203· 3
CONTAINER lOENnTY

Flett

TEBT TYPE AND NO

Chok~ Manifold

'------ Pressures, kPa (gauge)---·-------.....J

19991004 1999 10 14 19991023
OATE SAMPLED (YIMIOI DATE AECEiVEb (v1MI61 DATE ANAlVZED (YR.IID)-

ION mgIl Fr:Bon meqIL ION mgIl F~ meqIL

Na 44990 0.2335 1957.0 CI 110 563 0.615'! 3344.2--
K 7040 0.0365 180.1 Br

C. 18070 0.0938 901.7 I

Mg 3140 0.0163 258,4 HC03 420 0.0022 6.9

sa so" 492 0.0026 10.2

Sr C03 0.00 0.0000 0.0

Fo Pres. OH 0.00 0.0000 0.0

PM HzS N.D.

···~···.'···.···.··..·.·I···
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'C

m

mile

GRELEV(ml

PAGE

1063
Calculaled

MUD RESISTIVITY

1.3350 C 22 ·C
RefrIdive Indox

By Eveponl\oon 0 180 'C

7.536 C 25 ·C
RnlItIviIy (Qhm.Meler1)

SWfS

KBEL£V(m)

SAMPLER

lABORATORY NUMBER

9

52137·1999-5266

SIGNATURE

GAS

Total Dissolved Solids
(mgIL)

pH

mild

7.1

Norward

AMT. AND TYPE CUSIIION

1.0009 C 15.6 'C
SpeaIic (;(My

By Evljlllfllion 0110 'C

I w_ro.
Temperatures, °C _

GAS LIFT

& 'C

MSfTW
ANALYST

TEST RECOVERY

OIL

'C

POOl. OR ZONE

ANIONS

FLOWING

o

mild

19991023

~LLOR SAMPLF. LOCATION

WA TER ANALYSIS

DATE ANALyzeD (YIMID)

Canadian Forest Oil Ltd.
OPERATOR

Cdn Forest et al Flett

POIN,. OF SAMPLE

WATER

PUMPING

DATE RECEIVED (Y!MIO)

LOGARITHMIC PATTERNS OF DISSOLVED IONS
meq/L

RESERVOIR

CATIONS

LOCATiON

FIELD OR AREA

, .
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.: .;~:: : : i . ,F. IO- ,;,,;,. ~_.......,__......__._.. ...... -----... CO,

10000 1 000 100 10 0.1 10 100 1000 10000

TEST INTERVAL (m.l....)

SEPARATOR

19991004
DATE SAMPLED (YIMIO)

Flett

'------- Pressures, kPa (gauge)----------...I

19991014

REMARKS: N.D.- Not Detected.

ION mglL Fra~ meqIL ION mgIL Fr~ meqIL

Na 8.7 0.0082 0.4 CI 1.9 0.0018 0.1

K 2.8 0.0026 0.1 Or

Ca 234 0.2200 11.7 I

Mg 38 0.0357 3.1 HC03 274 0.2579 . 4.5

sa S04 504 0.4740 10.5

Sr C03 0.00 0.0000 0.0

Fe N.D. OH 0.00 0.0000 0.0

Mn H:zS N.D.

I
I

TEST TYPE AND NO.

Water Well No.1

r,:n,rolluB]

I 204- 4
CONTAINER IDENTITY
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WA TER ANALYSIS

52137-1999-5266

Canadian Forest 011 ltd.
OPERATOR

Cdn Forest et al Flett

LABORATORY NUMBER

10
PAGE

LOCATION WELL OR SAMPLE LOCATION KBELEV(m) GRELEV(m)

Flett Norward
FIELO OR AREA POOL OR ZONE SAMPLER

TEST RECOVERY

I §P-~
Temperatures, ac _

REMARKS: N.D.- Not Detected.

LOGARITHMIC PATIERNS OF DISSOLVED IONS
meq/L

ION rrgIL Fra~n meqlL ION mgIL Fra~on meqIL

Na 11 0.0134 0.5 CI 8.1 0.0099 0.2

K 4.3 0.0053 0.1 Br

Ca 185 0.2261 9.2 I

Mg 33 0.0403 2.7 HC03 199 0.2430 3.3

Ba 504 378 0.4619 7.9

Sr C03 0.00 '0.0000 0.0

Fe N.D. OH 0.00 0.0000 0.0

Mn Hz5 N.D.
-..

818

By EV8POfalian Cleo 'C

1.3324 C 22 ·C
RetractI\'e index

9.009 G 25 ·C
Resistivity (Ohm-Meters)

SIGNATURE

Total Dissolved Solids
(mgIL)

pH

7.0

By Ev8flO(lI1lon Cl1a'C

1.0009 C 15.6 'C
Spec:iIlc Gravity

ANIONS
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PBTD: 3254.5mKB

TO: 3383.0mKB

Attachment # 18
WELLBORE SCHEMATIC

CON Forest at al Nurth Liard N-61

762mm Conductor Pipe
Set at 23.7m. Grouted In place

Casing: 508mm. 138.87kglm. K·55. BT&C
Set at 185mKB
Ce-ment:30.4m3 0:1:0 Class "G" + 1% CaCI2
Followed by 14.3m3 Quick Set.

Cal;lng: 339.7mm, 101.2kglm, K-S5. BT&C
Set at 736mKB
Cement:19.1m3 0:1:0 Class "G" + additives
Followed by 44.2m3 0:1:0 "G" + additives
Followed by 4.3m3 Quick Sel

244.5mm Stage Tool
Set at 1506mKB

Caslng:From Bottom Up
- 361.9m of 244.5mm. 79.62kglm, L-80HC

996.9m of 244.5mm, 69.94kglm. C-95
286.7m of 244.5mm, 64.74kglm. L-80
Stage Tool @ 1506.0mKB
1219.3m of 244.5mm. 64.74kglm, L-80
286.7m of 244.5mm. 79.62kglm, L·80HC

Set at 3147.0mKB
Cement:
Stage #1: 23.21m3 Thermal 40 + additives
Stage #2: 57.12m3 0:1:0 "G" + additives

Plug #6: 3280.0mKB to 3253.0mKB • Polished to 3254.5mKB.
Plug #5: 3280.0mKB to 3280.0mKB • Leaked Off.
Plug #4: 3300.0mKB to 3280.0mKB

Plug #3b: 3300.0mKB to 3300.3 mKB • Leaked Off.
Plug #3a: Circulated Out.

Plug #2: 3328.0mKB to 3300.7mKB
---- Plug #1: 3383.0mKB to 3328.0mKB
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VENDOR

CANADIAN FOllEST OIL L.TO.
"; LOCATION CIO
.. POWELl. TRIJCI'ING
T FOf(1' ST~
o

0JS1'0H£R S INVOICE COpy

~.74AVENUE

eDMONTON. ALBERTA. T68 af!I

'I'1:1J!PHONe (780) ,"U1ll8

G.s..T•• R10SG4.l3lll

T
Q

CANADIAN FOREST OIL LTD.
~

~ 600, 800 • 6 AVENUE S,W.
D CALGARY, AS T2.P 3G3

nil ......... '&IIf~:JIt -- -- _1'flII:I -. _T

1 1 RG·RXS4SS lUNG GASlC£I' 1
RX·54 sTAINLESS ST£El

2 1 CUlAEN·THllX412NSBPVCL·3 CRDWH TUBI~ HANGER 'TYPE ·Ql·]A·EN· 1
U" NOH. X4.112" NSCT (12.6 lb/ft)
BOX X BOX C1W 4· l'YPE H BPV llREAD
AND 1/4" CONTROl UtE PREP. 7.3"
OIA. X5.00 EFF. lENGTH EXIE.lI9
NECK. VITON a·RINGS, HSN PACKING
RUBBER. TEHP RATINe L. HAT'L ct...ess
00, PSL·3
SIN(s): 84209·01

3 1 CUEN-TBl15X4SSUCl-3 CWWN l1J8ING 190 ADAPTOR TYPE 1
'CU·EN· 11" 5000 X 4 1/1S" 5000
DOUBLE SllJDDED CIW 1/4" CONllUJl
LINE PREP. I HIDDEN NEEDLE VALVE AHO
POCXET FOR 7.25" OIA. X5.00 EFF.
lENGTH EXl'ElaD NECK. TEH? RATING
l. HAT'l ClASS DO. PSL·3
S/N(s): 8420,·01

4 10 RG·R:(3955 lUNG GASKET 10
RX·39 STAINLESS STEEL

5 1 4G·S2SB50·T35S·3 CROWN GAlE VALVE 1
4 111S" API 5000§: RTJ Fl.AtIiEO ENDS,
sooOf WP, T-355 1RIH. HAlL: EE,
TEMP: L&U. 718 INCONEL STEi &
41055 GAlt: WI STELLITE 6 HF. PSL·3
SIN(s)~ 83399·01

6 32 S·l7H·114X834 S1U'J. L7H 1 114" X 8 3/4" 32
lO\ol TEMP ./SOUR SERVICE ASTH "·320

7 64 N·2HH-1l4 HIJT'. 1 114" 2liI1 64
SOUR SERVICE AS1H A·l94

8 1 4G-52S8S0·T35S·RA-OO CROWN GATE VALVE 4 111S· API ~oO# 1
RTJ Fl..AAGED END. 5000 PSI IrlORKING
PRESSURE. T·355 TRI.H I REVERSE
ACTING St..AS GAlE. eM BEITIS talEL
GVO.HP.FS·UH·7X5 IMlRAULIC SPRING
RETURH ACliJAlUR. FAIL SAFE CLOSED

I0- xS·). HAT'l ClASS: EE. TEMP
RATIMi: uu. PSl·2
S/N(s): 83397-01 I

I I
'l1il<l¢ 1'€T:lI/ CIAI'"&." iEIMC& CIWlGe Qf' u" I1t" I"tA -.JWI~"OEDOf" QlltMll-W ·~T.~RarmIT1!M

TOTAL.AMOUNT • Cont.:
..ce:t~~o.Mca~.-.,eTa~~lI~ClIIDrr - c:.~T. £llm&PT m!N
ItOQggg:"",._~"""lClUT_Aft'~.... .

I+-~
SI,1l.lU'4
I-,~=
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I
I
I



(

CNWlIN4 FOREST OIL LTD.
~

H LOCATION C/O
~ PaB.1. 11UJCXlNG
T RlRl' ST .nN
o

CUSTOHER S INVOICE copy

G)5 - 74A'IEHUE

eDAIONTON, ALBERT", TWB 2HS
l'EI.EPttCHE (71OJ ~1I1789

G-S.T." R10S04'390

T
Cl

CANADIAN FOREST OIL LTD.•
u 600. BOO • GAVENUE S.W.
~ CAlGARY, AS T2P 3G3

/1'1104 - "",,"1IlI- ~ .- -- '"
..... ~

9 1 CA·CR45X4S-2 CROWN SllJtlDED CROSS 'CA' 1
4 1Il6" • 50001 RUN X4 1Jl6" •
50001 OU1t£1S, 4.12" BORE .
HAlERIN. Q.ASS -00·, T81PEAATtJRE
RAnHG .L." PSL-2
SINes): 83393·01

10 3 4G-52SB50-T35S·2 CROWN GAlE VALVE 3
4 1116" API 50001 RTJ FLANiED ENOS,
50001 WP. T·35S TRIH. ~Tl: e,
TEMP: L&U. 118 INCONa STEM &
410SS GAlE WI STELLITE 6 HF, PSL·2
SINCs); 83398-01, 83398-02.

83398·03

11 1 BHrA·45X412E-2 CROWN BOTTOH HOLE TEST ~OR 1 "

mE ca·l1-AO, 4-1116 SOOO RWP X
4-1/2 EUE INTERNAl UFT~,
WffilO PIECE CAP TAPPED 1/2 tiPT.
lllHSN SEAl. PSL.·2
SINes): 1Om·o1

12 .2 CF ·45X4LP-2 CROWN COMPANION FlANGe 2
4 1/16· 5000 X4· L.P. 3000 PSI
RWP. TEMP RATING L. HAT'L ClASS DO.
PSL·Z
SINes): 83392·01. 83392·02

13 2 BP-4XXH 4" L.P. ·mi· BULL PLUG 2

14 1 NV •12STR316 NEEDLE VALVE. 112· STRAIGHT 1
HAl.f XFEMALE. 10.COW
316 STAINlESS Slm

15 1 GAU-5H PRESSLRE SWGE. ii ~oo PSI 1
112" CONNECTION, .4 1.'2- FACE
UQUID FILlED. SERIES ;)01

16 1 7~ ASSEMSl.E. TEST & PAINT 1

17 1 "'RT{~ FREIGHT ,~U.o"IM'ICf: 1

181 1 'ii<8ff 10' I1ANUAL BPV ROD 1•
C/w BPV ROD ADAPTOR
S50.00 10 DAY MINIMUM
$5.00 EACH POOmOHAL D.W

I I
'l'l:JW:C NeT~ oa.'I'f:. ""&£R\1C&~ OF U" (lD'lIo 1'£11_CMlUlCUl .... O-...l ........T.:zAo ~n:g ,nw

~ Cont.:~a.IlSKTOCo:IHG~wv..LB£AI'f'UB)"ICl~~fCIIICIIClrt - cu.T.~lT&ol TOTAL AMOUNT
NO COCCl8 ....y~~wmlOUTPQIOIlAI'.-t. .

+-~
IS.~, "FIllI ~~6SL711.azs .,..

QlIlMI'l CIICI\CT ~1lCl:
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4505.74 AveNue

EO~I'lTCN.ALBER'I'Ao 'TS8 ZH5

TELEPHONE (780) 4&0S7119

G.S.T. II R1050443t10

( ~J

I
I

CA1'WlIAH FOREST OIL LTD.
a
~ 600. 800 • 6 AVENUE S.W.
D CALGARY. P8 TZP 3G3
'l'
o

,
H,
p

T
o

CMW)IP.fC FOREST OIL LTD,

LOCATI0t4 C/O
POWEU. TP.LaINS
FOP.T Sf~

OJSTOtIER •S INVOICE COPY

Yl8l.MO.

CAN FOR£ST OIL: N·61 FT lIARD ..
IlIlO eollCClI -- - - .......-1 " . -e.' - 'I

"'SUB'TOTAL'"
SST AIdtfT

ORDER DKEN BY : KAX HlVIC L
COK1'ACT : KErTH HYNES

PRICES IN CANADI.AH FUIfDS

iHANr. YOU•••

.

.

I I
~: "ET:lllDA="'~QiARC&OFI.O"(1"'PER~~Q"~ • O.:o.T.;wog lUo'l"SlITUil

TOTAL AMOUNT • .. -
~.IlIH"'T'l:ClOHCCX&Ral£ 'MU. c= .....I'IJI!D"rO occoa~ 'O'lCllS)rr -C:-T.~rTEM

NO OOOQE ....'l'tIe IlClUlICC wmtOlJl'""OO'~AA.
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I

I
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I
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1IEfIERQlCllHQ.

FSIOS14

CANADIAN FOREST OIl. LTD.
II

~ lOCATION C/O
, BECl(ER·S HOTSHOT
T
•

aJSTOl1ER S INVOICE COPY

I • (" .:I,\,~.IUl l'LoU - 1..JU.\aIU'l..l IQI uuO

4SOS-74AV!NUE

EDliIQNTQN. ALBERTA, Tlia 2HS ( OA1a

I
II1JleM

J
lfACli )09/21199 FSl0814 1'TSL£PHONE (780) 46U7IIS

G..s.T.#R1~l) VENIX\R NUMBER: 18489

CAN.AD!AH F'tKm OIL LTD.•
~ 600. 800 • Ii J.-VEHUE S.W.
n CALSARY. AS m 3G3
T
o

RlI - """- -- - lOn...:ll
_.. --...

1 1 Fu;·BXl6OSS lUNG G.ASlC£T 1
BX-160 316 STAINLESS STEEL

2 16 S·L7·lSax1212 sruo. 111 S/S" X 12 llZ- 16
LQIl lE1P. SERVICE ASTH A·320

3 32 N·2Iil·158 NUT. 1 5/8" 2HH 32
SOUR SERVICE ASlli A-194

4 1 CU·AP135Xl15SSC? ·3 CRQ.IN ALl PtJUlDSE Hl:AD 'tYPE 1
'CU' 13 518" 50001 X lr S022f
CIW 2-2 U1S" 50001 ssa & 'CP
SECONDARY PREP & ALI~ING PIN
Pst..J
SINes): 83208·01

5 1 CP·SP13X958·2 c:RmlN SEtONDARY PACXOFF, 'CP' 1
13" X9 5/S". PSL·2
SINes): 83618·01

6 ·1 CU1A£N·THI1X4l2NSSPV-3 CROWN llI8ING HANGER mE •ClJ· JA·EN , 1
11" NOH. X 4 liZ" NSCT BOX X BOX
(12.60 lb/ft) CIW 4" TYPE 'W BVT
THRE.6D .AND 6.75" DIA_ X 3.38- EFF.
tEHGTH EXT. NECK. TaiP RATING l,
i\l\r'l ClASS DD, PSL·3 .SIN(s): 83437-01

7 1 *ROO 4-" 2·WAY BACK~ VPJ..VE 1
S1BO.OO 10 DAY HINIHUH
nB.OO EACH ADDITIONAL DAY*••**•••••• ~_...~** •• AAA."*.*.*.A'

INSTAUal IN 1UBING twfGER*.***.**.,***•••~,., ...~~,~••,._s
8 1 Fi.G·~ RING~ 1

RX·54 STAIN1.ESS srm.
9 4 RG·RX24SS RTh'G 6ASlCET 4

RX •24 STAINLESS STEEL

10 2 ZG·52SB50-T35S·2 l:RClWN sa.TE VAlVE 2
Z 1/16- API 50001 RTJ FLANGED ENOS.
SOOOf ~'P. T·355 "TRIM. tlATL: EE.
TEMP: UU. 718 INCOHEl STet &
410SS GATE WI STELL!TE 6 HF. PSL·2
SINes): 83400·01. 83400-02 I

I I I j
~ Nlrr~DooY1L"UlMClc:KIJICllCl'.s" (," ~_lQQ<ARQCllCIllOltf!llCUI • a.:o.T. UllO Rl<.TIO I~U

TOTALAMOU1NT ~ Carrt. : Z..cl:QUHT&.~~WlU.lI11......UCO'ftl c:llCllllI~ml(lQ CIU!Illr -o.:l.T. Ed\IP't lTWM
.., 00CXl:I "",,"1Il1l!i1\lllbElJ~QUTp'lIQll-'" .

•.~
I SBs17"
---RIIJI \",-pn=

eacwN l'lImlG1' I'llClWll1lI

I
I
1-""""':=-===--"---~=~=~-"""--'~~~:T:::OWliR=ClI1ll=KR=HO."='"--"""-:-:~=::::-""'-'"':!:==::--"""-----=QUO=t:~NO.""----
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J.:J: U f rAJ. IaI UUD

1
I

I

~

FSl0814
DAft

09/21/99

VENDOR NUMBER: 18489

2

! "
TOTAL Ar,\OUNT ~

1

1

1

1

1

16

32

[

T
o

CNW>!AN RJREST' all LTD .•
~ tJX:ATION CiO
.. BECI<ER'S HOTSK7T

·a.a.T._~T~~

- c.c.T.~' IT£>I

CI.JS1DMER'S INVOIC£ copy

CRmm 'CC-22· COMBINATION lEST PLUG
,. RETRIEVAL TOOL U- X4 112" IF
BOX X BOX

-sUB-lUrA!.·
GSr NlOUNT

SlW. L7H 718· X 6 112-
LOU TefI.JSOlR SERVICE ASTH A-;320

NUr,71S"2HH
SOUR SERVICE. A..c:nl A·194

COMPANION~
2 l1lS· API 50001 x 2" LP. RTJ
API rtPE SDK MATERIAL (QC? 2·49)
PSl·,
SIN(s): 81334·75. 8l334-69

BUU PlIJi 2· LP XXH.
BUll PLlJG 2" LP XXIi
TAPPED 112·

NEEDLE VAlVE. 112· ANGlE
HAlE x FEMAlE, 10.~OH
316 STAINLESS STEEL.

PRESSURE GAUGE. 0·5000 PSI
l/2~ CONNECTIOtl. 4 liZ· FACE
LIQUID FILLED. SERIES 901

CASING voo ASSat3LY
2" CI\I BAll. VAlVE

ASSEHBLE. TEST & PAINT

FREIGHi AlL.OWANC£

ORDER TAKEll BY : MA:l tvVIC L
CONTACT : kErn HYNES

PRICES IN CAtW>!AN FlJIDS

n!A.lI< YOU _••

2 CF·25X2LP·Z

1 Bp·2XXH

1 BP-2Xl2XXH

1 HV·l.2ANG316

1 CV-2LP

1~

1 trPSSf

1 ~TA

32 N·ZJff-18

T
o

,
CNlADIAH FOREST OIL LTO.•

~ 600. 800 • 6 AVENUE S.W.
D CAL~. PB TZP 363

14

16

11C~ :~:~T~T6Bai5
.I!!'~ TElaHONE (110)~9

I \t4a=='.~-

I
I
I c.e.T.IT"lUl I ~.I'lIlOC>MlIGIlI I CIIl:TCMlRl»lDIRMQ. I c..'CQlIlleIlU) 1 c..,.~etl I

GST TAXABLE COLLECT 09/1fil99 09121/99
H":=.:.~=::;,",=,,::'::_t:--~~~"""I-:llIU.:::-:-::OfI:=!l.l~'OIiIQ=IML=--Ir--------I._":::'::'::.aMU.~IIO.=-~-=~~_L....--·-_"'·I--'=R~==)lO=-.-,-

I- ....00:: .....--.. 3310 CAHAD':"FOREST OIL' N·61 FT :a __... :. ..~. FSlOS:

,I'

I
I
I 15

I
17

I 18

I 19

I
20

21

I
I
I ~ OCT ::D!lo'T;.Io~ l:>VoAQI CI"~ IUSNll_~CIO~
~ Rf,.'TCQlIIC C>WlCI-.&._ ro GQCOI~_CIl2lIT
lOOCOCCS",",YUNm.lN<£D1Mn<lUJ_~

I
" ' , \' • ,. . . , ,. 1.' , .• ' ,",': " '-. '.. " .. "',. '



FILE NO.

...
\:J

~c..~o-~r

So c:a.s--t:I;.d~b/'~ - ,

*Gn-\(c'-'Q~ - I ,

!

. '-~~

w.P. _

TEST PR£SSUR£: _

DURATION: ~:-----__

GAS/FLUIO:_' _

TEST CHART:------------
SCALE: _

OATE: _

WELLHEAD EQUIPMENT PRESSURE TEST
INSPECTION RECORD

_______....IHSPECTEO SY:___

le:J/NU
T'""' , \ c..J " .•~ , ~ ." - ..." - ..-- - .. - -...

PARTS;

~r"tAl KUMBER:.
....--------

l.c.U-~~)Sas."",s s.sc...~- ~ 81~Og-{
2·.s-~_.s~\5i~§e._d .93<0\6 -0\

3.>.y4et;"S~_"T'>d'\*,~~~.§.~ :. g"~l..(37-\

4.a$ _'S;~§.e..So_"'T'a§S -~ 2'31.\00 -0 J

S.:=.<e-~-:c.s1be;C) ....,.~s 'S:.- ~ ~ ...{o(j)-Q~

6.c.~-""a~ ...~~Ii? .. ~ il'11LFi5
gr:B~-C;'1

CUSTOM£R:_~~~--:r--- _
<30\ \:070-. se.c:..~,0"7~~,:> Se..~-Jt.~ 6 .....

D.S. 'FS.'~lY Ie \Ol.ea~

____---Tl1'\'£:-----

___~BUILT BY _

I END USER: c:.:o..r-~e·. o.c ~e c..!i~ O~ \

LOCI: ~ - '=:. ~ ~r+ Go.r N~~

I r-----------
I
I
I
I
I

7. c'''lj:'-oS ~'3c...~-'<l

8. <:,\.,)e.~-"T§."~......... 4S.'§.\.)'l'.-:. g'3l.13C,-!

I 9.>ls;;,-§::.~ \!,~"" ...,.~~ ~a ~)3'1 '1- 0 I

lO.~g..-S3t§Q.SO ~SSs.- R.~- g33q7 -Of

I ll.c...e -c:..R.c.....s C0.4S - ~ &"33<13- \

12.1..4 cg- §~s..'C!:.~-:r:..ac:;.s;. ... '9 ~39 C6 - OJ.

I' ~ -e.w.-c-f' -"'''5 "C.~ ,~c:s; - '0

14.~§:-§~~e:.s~-\Qs~-~

115.~ c=. -~~s..a:.-S:-O -..,..~cs.s.:~
Ie.. c:..t= ..~~ .....~~-~I" c:.,.\= -'-1 'S --~'-~ - ~

s ....... ·.? : ~~~

I 't~~;'= 5i:.a ~ 2S2 1
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OVERSIZED
'.

DOCUMENT

FILMED

ON
35mm·



I

DATE

(8-62)

(M-61)

d Hand Cut
/.5111 Wi ~eisrn~<:!:i~:

--------- --------

CANADA LANDS SURVEYS RECORDS

FOR SURVEYOR GENERAL

DATE

(N-61)

(C-62)

94~2'45"
/50.00

.c
.0-
:J
o

(f)

.q­
ui
.q-

/50.00
274e.32'45II

104.5
East

-----~
I
I
I
I
I
I

Total Length of Access Road = 16920m

AREA REQUIRED
WELL SITE - 3.00 ha
CAMP SITE 0.80 ha
ACCESS ROAD - 33.84 ha
TOTAL - 37.64 ha

WELL SITE DETAIL
SCALE I: 5000

NATURAL RESOURCES CANADA
RE: SECTION 4O( I), INDIAN OIL AND GAS

REGULATIONS 1995, REVIEWED

(D-62)

(M-61)

tiQIE;..
GRID AND GRAllCULE
ARE NAD-27 DAlUM

.s::
=0 0 t
100 0 0
'lito _-------~------ z

--:~_-----:::-::;:-::':O)~ _----~------ ~_~ 324.3 West ~
65 g F4-------n-----

(M-SI) ~g N~ I (0-61)
°1-------jJ-----~----+---=----~

(L-61) ~ (K-61) (J-61)
u-----:-= ~

-•..--.0--_--

70

GRID A,REA
.600:30'
1;23~IO'

69

ACCESS MAP
SCALE I: 50,000

6695000m
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123°45'
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AMOCO:
PLANT

SITE .
........ _.24 .....

E
o
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o
fC)
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----t-~---~-t_-~-----i------+~~t--..;....-~-L--L--J..~60~O'OOIl-

FLETT N-61
W 123~O·

Exploratory Well

CDN FOREST ET AL,
GR!D AREA N60040·,

~I-.

t:_"·:(···I··'~-'. '.f- _." .,

Dote

98/12/14Relocated Camp Site

No. Revision

I
5

Geogr.QPhic Surface Co-ords:
Latitude: 60· 30' 46.690"
Longitude: 1230 421 32.512"
NAD: 27

I
4

Tau. FREE 1~65-2389 PH. (403) 234-9018 FAX. (403) 266-2919

Surveyor: MW Calculator: FS
Draftsperson: CW Chk'd:

Job No.: 98NO 18

UTM Surface Co-ords:
6708546.0 N.

461064.7 E.
NAD 27 (ATS Ver. 3.1)
Referred To The Central Scale I: 5000 510 2.5 C2. ~5 5p If 2J0
Meridian W. 123· Longitude Survey monuments found are shown thus: . . . . .•

Survey monuments planted are shown thus: ....0

~
. ..,.........-,~~~ Portions referred to are shown thus: ...•..-0--.~?~. Distances are in metres between monuments unless

shown otherwise.
Bearing are grid and referred to 123· W. Longitude

N.E.: 619.5
S.E.: 614.0

Elevations:
GROUNC~ 603.7
Corners~

N.W.: 603.5
S.W.: 598.0
Datum:

~seSL
~

~;;-..
~ 1 _ j"J

,~.

lAND 5UIMYING ASURVEY ENGINEERING

-_.- -------_._---_ .. ---~-_ .._----_._ ..... _.-. -

1 PAT LANTEIGNE, CERTIFY T\-lAT THE
SURVEY REPRESENTED BY T\-lIS PLAN IS
CORRECT AND lRUE TO THE BEST OF MY
KNOWLEDGE AND WAS COMPLETED ON THE
II th DAY OF DECEMBER ,1998.

f!4.uJc.u'p '2
Pat Lanteigne

CANADA LANDS SURVEYOR

"~", I A'I '1 ..I, ... 'r .'....

~.~ 2 1 1", ,I
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Office national de I'cnergie

\\

National Energy Doard

PLUGGING PROGRAM

.. ,.. . . .

..... '" ,.... .., , .. , .

...... , .. " .. "., , '..... . , .

"'" . .
SEE ATTACHMENT HI....... . '"

........................................... ,..... . .

CON FOREST ET AL NORTH LIARD N·61 FLETT RAPIDS
Woll Ilamo: ....•.••••.•.. ,',................................................. Aroo; .....•••..•....•..•..•...

OrldAroo: ., .•.• P.Q? ~9.'.~, .. 1.~3~. )Q.I~ F/oldIPool: •.. !".I.~~. E~L .
Inloroslldc~Ullor . .... .. . • . .. .. . . . . . • ... . . . . Final Coordlnolos; Lol; ~.Q? 39.'.. ~P...~'P~~~ '. Long;! ?3.o.. ~? )?"'~ I. ?"W

, AKITA 58E KB • 610.701 GL .. 604.001D/illlng Unit .•••.•....••••.•.••........• Elovotlons·KDIIU.... • • . . • • • • • • • . . . • .. (ASt) GIJSoalloor .

Spud Dolo; .••• t:tllRCIJ. 2.1. •. J9.99. . . . .. . .. R.R.. ~.I;~HI1Q~~. .1.9 •.1.9.9'. . . . . . Toiol Doplh; 3.3.~)!n!.~~T.o..':'. 3.2.~~ ,.501
B.H.Coordinates: Lat. 60°30 149.330" Long. 123°42 124.514"

0.0. (mm) Wolghl (kg/rn) Orodo DopU, Sol (III KD) Comunt (rn')

Approval 01 1110 rollowlng Jlrogrnm was ollioinod by (porson) •••.••.••..••..••.••.••..•..•••••.••••.•......•...•..•.•... Irom

(porion) ...•••.•..••...•...•••......•.••.••.••••• of Iho. . • • • .. • . • • . • . • • . • • • . • • • . . • • • . . . • . . • . • • • . . .. ,by moons or

on.••••..•........•. 19 •••

Typo or Plug Inlorval (m KB) Foil Comonl (m')

WELL TERMINATION RECORD

" ,.... . .
...... ,....... . .
......... . .

Lost Clrculatlon/Ovorprossuro Zonos: •• ~.~ • ~~.S.~ . ~.I.~~~~A~! ?~..... ~.~~~. f.~~~.S.~~~ ..~~~~.S..~~..~~~. ~~~~~.~~~~.~.~!.

Equlpmont/oll on Soolloor (Doscrlbo): • ~.I;~. i\HJ:lCH.I1~tl:r. .n ..-..11~.L.~~~!'I.~ .~~)i.~~~:r,l.~ .
Provision ror Ro.onlry (Doscribo and olloch skotch); • " ,I-{Et.L. .lS. C.U6{{E.NTlY..$VSP.I;/'JOJ;.Q '..........•....................

Coros: Typo: .. NP.N~ . . . . . . . . . . . . . . . . . . . . . . . Inlorvols: ••••..••••••..••.•••.••..•.••.•....•...........••......

........ , .
Olhor Downholo Complotlon/Susponslon Equlpmont: ..•~~~. A~T~.C.~~~~.~.n.~ .l'J.E.~~~?~~. ~.C.~~~~.~ I. ~ " .

CERTIFICA~ iOIl

I cormy on lho bosls or porsonol knowlodge or oporal/ons undorloken 01 lIlO obova namod well lImllho abova Inlormalion Is accurate.

Title: ••Vf CEo .PRES I DENT,. MANP.G.ER. OF. .PRO.JECrS ..

Dolo: •. ~~~.~~~~.~.?~.,..1~~.~ .

Company: •.•. ~~.J.~~..E.~~! ~.~~~.I.~~ .~!.~: .

FOR: CANADIAN FOREST OIL LTD. AcknOWIOdgedby: v1&~ ..
Well Slnlus CIl/ef Conservation Officer

Susponded

Compleled

Abandonod

o
o

Dolo:

File:

....~10~?(l·(~·················.
9211-C131-1-3............................................

UW/: .•~9P.~~1 !5PAQ1 ~.3.~q99 , . WID:
1863............................................

. . -
',. • " .:'. .' •• ' • • . ' 1 ~: ',' • t' '. I : I • ,_ , •



Casing:From Boltom Up
361.9m of 244.5mm, 79.62kg/m, L-80HC
996.9m of 244.5mm, 69.94kg/m, C·95
286.7m of 244.5mm, 64.74kg/m, L-80
Stage Tool @ 1506.0mKB
1219.3m of 244.5mm, 64.74kg/m, L-80

286.7m of 244.5mm, 79.62kg/m, L·80HC
Set at 3147.0mKB
Cement: .
Stage #1: 23.21 m3 Thermal 40 +additives
Stage #2: 57.12m3 0:1:0 "G" + additives

Casing: 339.7mm, 101.2kg/m, K-55, BT&C
Set al 736mKB
Cement:19.1m3 0:1:0 Class "G" +additives
Followed by 44.2m3 0:1:0 "G" + additives
Followed by 4.3m3 Quick Set.

244.5mm Slage Tool
Sel al1506mKB

ClIslng: 508mm, 138.87kg/m, K-55, BT&C
Sel al185mKB
Cemenl:30.4m3 0:1:0 Class "G" + 1% CaCI2
Followed by 14.3m3 Quick Set.

762mm Conduclor Pipe
Sol al 23.7m. Grouled In place

Plug #3b: 3300.0mKB to 3300.3 mKB • Leaked Off.
Plug #3a: Circulated Out.

Plug #6: 3280.0mKB 10 3253.0mKB • Polished 10 3254.5mKB.
Plug #5: 3280.0mKB to 3280.0mKB • Leaked Off.
Plug #4: 3300.0mKB to 3280.0mKB

!,
:" .. ;

"

,,~

..:,1

.~

:~' #.

Attachment # 3
WELLBORE SCHEMATIC

CON Forest et al Flett N·61

_____j~~~I==== Plug #2: 3328.0mKB to 3300.7mKB
Plug #1: 3383.0mKB to 3328.0mKB

TO: 3383.0mKB

PBTD: 3254.5mKB



WELL TERMINATION RECORD

CON FOREST ET AL FLETT N-61

ATTACHMENT #1

00 (mm) Weight (kg/m) Grade Dt:Jpth Set (mKB)

762.0 Conductor Pipe 23.7

508.0 138.87 K-55 185.0
339.7 101.2 K-55 736.0
244.5 79.62 L-80HC 3147.0-2785.1

244.5 69.94 C-95 2785.1-1788.2
244.5 64.74 L-80 1788.2-286.7

244.5 79.62 L-80HC 286.7- 0.0

44.7
67.8
80.3

Type of Plug Interval (mKB) Felt Cement (m3
)

Plug Back #1 3333.0-3383.0 3328.6 2.03

Plug Back #2 3290.0-3328.0 3300.7 1.58

Plug Back #3A 3300.7-3255.0 Circulated Out 1.88

Plug Back #3B 3300.7-3255.0 3300.3 1.88

Plug Back #4 3300.0-3255.0 3280.0 1.88

Plug Back #5 3280.0-3255.0 3280.0 1.50

Plug Back #6 3280.0-3255.0 3253.0 1.50

Overpressure Zones:

#1. 74mKB to 135mKB
#2. 243mKB to 298mKB
#3. 493mKB to 505mKB
#4. 752mKB to 756mKB
#5. 1142mKB to 1146mKB
#6. 1610mKB to 1611mKB
#7 3147mKB to 3195mKB
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Notlonnl Energy
IJOllrd

Office notlollnl
dc I'encrglc

WID· N" d"d. du PUits

1863
APPLICATION TO CHANGE A WELL NAME

DEMANDE DE MODIFICATION DU NOM D'UN PUITS

Appllcallon Is made hereby 10 change the namo 01 a well, recorded In Iho Namo Roglster as •
Nous demandons I'aulorisallon do modifier Ie nom d'un pulls. insertl au r6pertolre des pulls sous 10 nom do •

Old Namo • Ancien nom:

CDN Forest et al Flett N-61

Proposod now namo • Nouveau nom propos6:

CDN Forest et al North Liard N·61

WELL LOCATION· EMPLACEMENT DU PUITS

Locallon: I Unll • Unl16 I
I N I
I I

I Laliludo
EmplacemlJnl: i 6030467

Unique Well Identifier • Code de I'ordlnatour

300N615040123300

Secllon

51

I

Grid Area· Elendue quadrilloo

North Liard

Longilude

12342325

Reason(s) lor Changing Well Name· Molil(s) de modillcallon du nom du pulls

Provide consistency of well namo with the newly assigned grid name,

Dalo ut: Ca1gary, Alberta Ihls 15th day 01 July, 1999

Calgary, Alberta T2P oxe

Chief Conservallon Ollicer • D616gu6 aI'exploitation

~

Ltd.

Telep/loneITelephone : (4031292·4800
FacslmlllllTelllcopleur : (403) 292·5876

http://www.neb.gc.ca

ourde

ICompany - Socl616I Canadian Forest OilLand

Canada

ITille • Tllre

! Manager.

ce

Dale· Dale

444 Septi/lme Avenue S.-O.
Calgary (A1bena) T2P oxe

















































I SPeD 400 Pad Section I
3.67 In. dla.

(9.32 era)

Height
Length
Max. Diameter

141.5 kg
3.3B m
11.4 em

( Monopole DIpole Array I
Height 274,0 kg
Length 11.15 m
Max. Diameter 8.6 em

I Centralizer I
Height 30.9 kg
Length 1.39 m
Max. Diameter B,9 em

I Voltage Regulator I
Height 14,3 kg
Length 0.53 m
Max. Diameter 8.6 em

dla.

S/PE

3.500 In. dla.

3.375 In. dla.

3.500 In. dial

3.375 In. dla.

PHID 24.08 m

(8.890 elil

(8.573 em)

(B.890 em)

(8~513 em)

Receiver #1

Monopole

Dlpale

Cross Dipole

Ca!lper 24.0& m

1 .,a ......- ..-
B,9 emMax. Diameter

.---.....
~G'II:lt..11

Simultaneous Triple
Induction

4.00 In. d I a •
(10.16 em)

Height
Length
Max. Diameter

17&.9 kg
B.7S m
10,2 em

3.375 In. dla.
(8.573 em)

4, 00 in. d Ia •
"( 10.16 em)

I
••
••

ILD 3.28 m _I

I~SFL 2.65 III

:f.:'SP 2.41 III

ILM 2.10 II ..
••
••

l Stand - Off OJ
~liIight S.S kg
Length 0.20 III

CON FOREST ET AL NORTH LIARD N-61

PROVINCE N.W.T.

N61-6040-12330

CANADIAN FOREST OIL LTD.

UNDEFINEDFIELD

WELL

COMPANY



























































































100

.Job 21065

In. dia.
CIl)

3.500 In. dia.
(S-:-1f90 ell)

1111

0.5

o

o

2.313 In. dia.
(5.874 Clll)

3.500 in. d!!!.

o· lB.890 cm)

SSON I I I I I I I i I I I I

HEAR" I I I I I I' k I I ( I I

310.0

•,

--

-'

..

..'
"

...

ver 2.0b-2.0b

.. '

.",
--

.. --

~..

,

..

..

..
"

"I

,

' ..

,

,"

..

..-

'._-.

",--
11.-

32.79 1\

Serial No:9090

::

152.0

Calibrated
Seal I Large Units

POISSON

,-

..
c:

0.0 M

GR

IIV

DELTA TIME

..

VERSION: 1999.01.19.477

MERGED PASS

DATE: 08/'3/'''' TIME:03:SS MODE: TaACE PLAYDACK
21065 MOAMP

Caliper 33.85 III

1100

__________ DLPO~~Tj!~~l _

1100 100

0.0

..+I I I I I 1 I I I I I1IPO'LE DT

In air

3375

3350

3300 - - - - ..
-t-...,..-
L.

'....
:1C..-
~---.---....

~-..'
~

l'

i

".......
":1'1..

;or--".--......-.....--
- ;.

c;:t •••••

:c:--
J-.--
-,"

3325 • I I I -..I ; 1_,1

3275

16: 19

Caliper .efare Survey Callbratlan

o

375

-

Tool Typo: CAL-CC

Measured
Small Large Units

2334.4 4620.0

150.0

:175.0

DIRECTION: WI

18.0 kg
0.74 m
8.9 em

CAL2

09/11/99

TENSION

MIIII.eters

GAlAtA RAY

Weight
Len9th
Max. Diameter

Total Stack Height 979.0 kg
Total Stack Length 36.19 m

[ Universal OR I
Height 37.3 kg
Length 1.40 m
Max. Diameter 8.6 Clll

Co Crossover t
Wel9ht &.B kg
Length 0.27 m

I I ~. 3.500 In. dia.
2-Arm Caliper (8.900 em)

Weight 79.4 kg
Len9th 2.74 m
Max. Diameter 10.2 cm F1 4.00 In. d Ia •

(10.16 elll)

I Mandrel Neutron I
Height 45.4 kg
Length 2.07 m
Max. Dlallleter 8.6 cm

I O.H. Adaptor Head I

____ -!_c~.!J.!!!! _

)( Col iper-_ ..... ---~._----_._-_ ..... - ..... ~ ........

START DEPTH: 3380.0

09/11/99 16:29 9.0 M Ver 2.0b-2.0b Job 21065

C~.lper Befare Survey Calibration

Tool Type: SPD-AI Se r Ia I No: 11 0

Measurod Calibrated
Small Largo Units Small Large units

CALX 1907.5 3147.5 mv 152.0 310.0 mm

10000

125

08/17/99 18:57 0.0 M V.r 2.0b-2.0b Job 21059

Gamma Ray .erare Survey Calibration

Tool Typo: UGR-JA Serial No: 117
Calibrator No: RA-20S-681

Background Calibrator Standard Units

129.4 655.7 140.0 API

Delta Counts Per Sec: 526.3 CPS/API. 3.7&0

12&.0

0.0

1 ~



------

dia.

24.08 m

3.375 in. dla.

4.00 In. dla.

3.500 in. dia.

3.375 in. dia.

3.500 in. dia.

3.S7 in. dla.

(8.573 cm)

3.375 in. dia.

(10.16 c-ril)

n--=-B-9-0 cm)

SS cps/PE

(8.573 cm)

(B.890 em)

(11:-5'-3 cm)

(9.32 cm)

I

PROVINCE N.W.T.

••
••

••

ILD 3.28 m
••

I •..:

SFL 2.65 m .~

SP 2.41 m .~

ILM 2.10 m II

Receiver #1

Manapale

Cross Dipole D~!

Dipole

LS CPS

SS CPS

PHIN 29.71 m

Caliper 24.06 m

8.9 cm

30.9 kg
1.39 m

274.0 kg
11.15 m
8.S cm

141.5 kg
3.38 :!I

11.4 cm

8.S cm

5S.7 kg
2.92 m

0.0 '"

UNDEFINED

CON FOREST ET AL NORTH LIARD N-61

300-N61-6040-12330

CANADIAN FOREST OIL LTD.

Weight
Length
Max. Diameter

Weight
Length
Max. Diameter

Weight
Length
Max. Diameter

I
3.375 in. dia.

Voltage Regulator I
11 (8.573 cm)

Weight 14.3 kg
Length 0.53 m
Max. Diameter B.S cm

L
0

Simultaneous Triple I I
4.00 in. dia.

Induction
(10.16 cm)

Weight 176.9 kg
Length 8.75 m
Max. Diameter 10.2 em

I Stand - Off ~
Weight 5.5 kg
Length 0.20 m

Weight
Len9th
Max. Diameter

",ax. U I amitl.er

r Monopole Dipole Array I

Ir T~~~!rali:er ==__ J

I Centralizer ]

Weight 30.9 kg
Length 1.39 m
~ax. ~iametlilr u.~ ~m

FIELD

I SPeD 400 Pad Section I

WELL

COMPANY

I SPeD 400 Electronics I



MODE: TRACE PLAYBACK

Scale

Prints: 2

Dther

O· OfFSET CALIPER
A-20S-181
ENTRALIZED

TIME:

Tool No.
1
117
9090

Interval

EQUIPMENT DATA

SCALE CHANGES

Type

DATE:

Tool

UGR-JA
MDA-AA

CAL-CC

21065 MOAMPTVO

Type Lag

Run No.

ONE

ONE
DNE

Meters DIRECTION: UPFINISH DEPTH: 0.0

RBC (JII IHT

Ref @l Meas. TeBP.
RBC @l Meas. Te.p.

Ref @l IHT

Rm @l Meos. Te.p.

RIa @l IHT

Oepth - Driller

VERSION 1999.08.19.477

REJWUCS

WERGED PoASS

ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROM ELECTRICAL OR OTHER MEASUREMENTS AND
WE CANNOT AND DO NOT GUARANTEE THE ACCURACY OR CORRECTNESS OF ANY INTERPRETATION. AND ME
SHALL NOT. EXCEPT IN THE CASE OF GROSS OR WILLFULL NEGLIGENCE ON OUR PART. IE LIAILE DR
RESPONSIBLE FOR ANY LOSS. COSTS. DAMAGES. OR EXPENSES INCURRED OR SUSTAINED IY ANYONE RESULTING
FROM ANY INTERPRETATION MADE BY ANY OF OUR OFFICERS. AGENTS OR EMPLOYEES. THESE INTERPRETATIONS
ARE ALSO SUBJECT TO OUR GENERAL TERMS AND CONDITIONS SET OUT IN OUR CURRENT PRICE SCHEDULE.

MAIN PASS
1:240 SCALE

~ TRUE VERTICAL DEPTH x

Source Rlftf I RBC

Dens. I vIsc •

Type Fluid In
Hale

PH I Mater Loss

Date ISa.ple No.
CHANGES IN MUD TYPE DR NEM SAMPLE

Source Of Saaple

REMARKS Rig: AKITA M 58 Service Oraer • 21015
Drilling Stoppea !i2e-/2!-- Circulation Stopped 1i!i-/!l-- Tool on latta. 2!11-/11-- IHT 1l!---c
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l Stand - Off J
HQlght 5.5 kg
Length 0.20 m

CON FOREST ET AL NORTH LIARD N-61

3.375 In. dla.
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---, --, ---.-- ------------.--------~----T---
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Max. Diameter

I Stand - Off ~
Height 5.5 kg
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