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APPROVAL TO DRILL A WELL

This application ss submiltod undor Section 82 of tha Canada Oil and Gas Drilling Regulations. When approved undor Section 83 of Iho
Rogulations, it is ho roquisite approval for tha commencement of drilting operatlons.

well Name:  CNRES. BELLER. DUKEH..D=43

Oporator: Cannat. Resources..Inga
Connacior; Akita

Drilling Program No.:

Interest idontitiar: 1004
Estimaled Well Cost: $4,000,000.00

Drnilling Rig o7 Unit: 51

Location-Unt: ... Do . Saction: ., .63 arid Area: 66°50..,..126°30!
Coordinates: Lar: 66°42) 0.4888" Long: 126142!.43.481"
Aroa: Colville.Hills Field / Pool:
Elovation-KB/RT: ousssers bt B Mecscssinssnns (ASL) GL/ SORNOON uvnrsrrsd AL Phcnrsssirssrsossnssins
Approx. Spud Date:  Wintex..2003 Est, Days on Location: 35
Anticipatod Tolal Depth: 1400 m Target Horlzons: Mount Clark

EVALUATION PROGRAM

Ton-matro sample intorvols Nil

Fivo-molro samplo intervals _below surface casing. shee..dee.detailed. drilling. RrABLAD . i
Nil

See detailed drilling program

Cannad samplo intervals

Conventional coros at

Logs and Tests Main hole, neutron, sonic, density, laterolog/ No DST!s.planned....
CASING AND CEMENTING PROGRAM
0.0. {inm) Walght (kg/m) Grade Setting Depth (m KB) Cemenling

cp 406..4 Q.0.4... MW WK ™ 18 Arctic.set

GG 3397 101.2 K55 200 Arctic 8%
S 244.5 59.5 180 800 Class "G" + Arctic Set
M 177.8 38.7 ' L80 500~sfe

T95 1353-500 Class "G" w/salt

8.0.p. Equpment: _Conductor hole: Rottating.head
Surface Hole: 346mm 21MPa drilling spool, 346 mm, 21MBnular preventor, rotating hea

Main hole: 279.4 mm 21 MPa drilling spool, 279.4 mm 21MPa double gate pipe & blind r
g%g.\.’/éxﬁ?ag.l.m’.a..dt-il’.ld.ng---spool-.-~--2-7-9-.- «mm-2iMPa--single gate pipe rem; 279 4 me 2iMPaan
thor infonmation:

Signed: %@. %—ia / '.,r., .

Rasponsile Ohcar
Neme  Kevin. BALYQLE. ...f.
Dato: (P)/Aj a.Yy PRk

Title: Drilling Engineer

Company: Canadian Natural Resources Limite
Phone: (403) 716-6392

fY ]

. LAPPROVAL’

Anapprovnd copy of this notica s to be posted at sach wellsilo.

Dato: Signed: mz\/

File® Chiel Conservalion Ollicer

WID:

uwr

d

d

444 Seventh Avenuo SW
Calgary, Alberta T2P 0X8

444 Septidme Avenuo S..0,
Calgary (Albenaj T2P 0X8

Telephone/Téldphone : (403) 202-4800
Facsimile/Télécopleur : (403) 202.5876

. hug:/Awww.08b.9¢.ca
Ca_nadlal_ HIDOCUMENTometvimmnd




WELL

TERMINATION
RECORD




Office national
de I'énerglie

WELL TERMINATION RECORD

This record is submitted in compliance with Section 184 of tha Canada OFf and Gas Drilling Reguistions.
WeltNama: CANRES RPELEH . DMKE M. DG Aee  COLAWAS MILALS. .o,

Grid Aroa: "ga:m{»,.J%" 20! Fleld / Poot:
Iterest VOO Foa it COHY 04 BB Long: |2 aRHD T
Driting Elevations- (09 ,H . (ASL  GUSeafoo KA 00
swooms: o 14 oz R OpS[On  Teoe V570
0.D. (mm) Waeight (kg/m) Grade Depth Set (m KB) Cement (m?)
HOG Walo -85 aAQ D
2297 0L K-55 212 2O
a4y, 59.95. L=%Q &30 40,0
PLUGGING PROGRAM

Approval o thetotowiog program was otisined by porsor) — Cpraig Shubbeny

from (pecson) ofthe ,
by means of on

Type of Plug Interval (m KB) Folt Cament (m")
CEMENT.......... 1570007 12000, RETUANS. ... \Asl i
LCEMENT.. 1010w GUO  NES 3..99

Lost Circulstion/Overpressure Zones: __ NONE
Equipment ief on Seafioor (Describe): nN/A
Pravision for Re-antry (Describe and sttach skotch);
Cores: Type: intecval

Other Downhole Completion/Suspension

BT MR iy 1t Y A UL bt e
T G RIS
| certity on the basis of personal knowledge of operations undertaken at the above named well that the abova information is
accurate,

QAT DN e At bl L3 gl K (Lo A B
A ERTIFIGAT St BRI S .*,m%} S
GO RY QT EL DY, e b ki g;g,‘-,;

Signed: & -ic) ™ GenGAAL, MONBLER . OF.......
Name: TQ&.\L ﬁABEL‘LJ Date: ORLLING AND COMPLETION

Compan

Y CANAOIAN. . NOTIAR.,
Well Status Acknowledged by: V—Wd
Suspended 0O Chief Conservation or
Completed O Date: /6&77 {A ;
y R 4
Avandoned I Fie: 9211-144=2=1......
uw: 300D636650126300 wie: 1932
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FINAL WELL REPORT
CANADIAN NATURAL RESOURCES LTD.

CNRES BELLEH DUKEH D-63

GRID: 66.42° 0.488” 126.42° 43.487”

DATE: MAY 28, 2003

COMPANY REPRESENTATIVE: SHAWN DOBLE
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A. INTRODUCTION

Canadian Natural Resources Limited (CNRL), as the operator and 100% working interest owner, of the well
D-63-66.42" 0.488” 126.42° 43.487". The well was spud on February 14, 2003 and rig released on March
15,2003. A total depth of 1570 m (measured depth) was drilled to evaluate gas potential in the Mount

Clark formation.

The drilling contractor was Akita Drilling, based out of Calgary, Alberta. The drilling rig Akita 51, based
out of Norman Wells, was a conventional land rig rated for 2700 m. The rig had a 54-m3 mud system and

was equipped with two 80 hp boilers.

The well was drilled on EL 400 in which CNRL has 100% working interest. The location of the well was
approximately 138 km NNE of the community of Fort Good Hope. CNRL barged all equipment to the
staging area in Fort Good Hope in September 2002.

Conductor

A 445 mm conductor hole was drilled with air to a depth of 19m. No problems were encountered during
this section: of drilling. One joint of 406 mm conductor pipe was set in place at 19m. The conductor was
cemented with 3 m3 of Arctic cement through top fill method, with the cement top at the surface. The Grant

head and the bluie line were installed to proceed with air drilling operations.

Surface casing

The cement was drilled out of the conductor barrel and air hammer drilled from 19 m to total depth of 212 m.
The well was then switched over to gel chemical fluid to run 15 joints of Hydril 521 CTS K-55 101. 19 kg/m
casing, along with one shoe joint of the same type of casing, with a float shoe welded on bottom. The casing
was set at 212 m and cemented with 2 m3 of pre flush followed by 16.2 t (75% excess) of arctic cement
yielding 12m3 followed by 15.6m3 of water to displace casing. Pressure was held on string for 30 min (no

plug used) and float shoe held. There was 6.5 m3 of cement slurry for returns.




Intermediate casing

" The diverter was installed on a 13 3/8 bowl along with the Grant Head and pressure tested to 1500 kPa low |
and 7000 kPa high. The cement was drilled out from 199 m and the float shoe at 212 m and continue to drill / |
to 214 m for running cement bond logs with conventional drilling methods.  Air drilling was then followed
from 214mto 316 m. At316m, a water influx of .50 m3/min was encountered. The well was shut in and
drilled ahead with rotary air to a depth of 687 mKb. All associated surveys were kept to less than one
degree while drilling this section. 56 joints of new prudential 244.5 mm x 59.52 kg/m x LT&C, L-80
casing were set at 680 m and cemented with 2 m3 of pre flush followed by 48 t (200% excess) of class G +
2% CaCl2 cement ,yielding 40 m3 followed by 26.8 m3 of water for displacement.  Pressure was held on

string for 120 min (no plug used or float equipment) with 7 m3 of cement for returns.

Production casing

Cement was drilled out from 656m to 687m, prior to air drilling from 687 mto 693 m. A leak off test was
conducted. Results indicated a zero leak off with 11.5 Mpa surface and 9.1 Mpa hydrostatic. FSG was
23.5 kpa/m. High water influx of 0.52 m3/min was encountered and the drilling fluid was switched to
water to drill the section 687 m to 1152 m. The section from 1152 m to 1550 m was drilled with salt
saturated mud. Between the intervals 693m to 1550m, the directional drilling of the wellbore was kept
within 1 degree. The average properties of the salt saturated mud were : Weight 1255g, Viscosity 38 sec/L,
Chlorides 190000 mg/L,Calcium 1500 mg/L, Yield Point 1.5.  The final depth of 1550 m KB was reached

on March 5,2003. A suite of Schlumberger logs were also run.

Abandonment plugs

Based on the logs, the Mount Clark zone was tight and wet. Three cement plugs were run into the hole for
abandonment. Cement plugs were set at 612 m KB, 1070 m KB and 1250 m KB.  The well was

abandoned and rig was released on March 10, 2003.




- ' B. GENERAL DATA

1. Wellname: CNRES BELLEH DUKEH D-63
Authority to Drill Well No: 1932
Exploration License:  EL 400

Classification:  Abandoned well

2. Well Coordinates: (0/D-63-66.42’ 0.488” 126.42’ 43.487”
3. Unique Well Identifier: 300D636650126300

4, Operator: Canadian Natural Resources Limited

5. Contractor: Akita Drilling

6. Drilling Unit: Akita Rig # 51
Diesel Electric, Land Rig

7. Position Keeping: Not Applicable

8.  Support Craft (Helicopter): Canadian Helicopter and North Caribou Air
9. Drilling Unit Performnance: Satisfactory |
10. Difficulties and Delays: none

11. Total Well Cost:  $5.3 MM for the Drilling of this location. This includes lease and road construction.

2. Bottomhole Coordinates from Surface Location:

00/D-63-66.42" 0.488” 126.42° 43.487”




C. SUMMARY OF DRILLING OPERATIONS

1. Elevations:
Ground: 326.3 m above sea level
KB: 332.4 m above sea level
KB to Casing Flange: 5.72 m (KB to CF)

. Total Depth
MD: 1570mKB
VD: » 1570mKB
Date and Hour Spudded: February 14, 2003 — 7:00am

Date Drilling Completed: March 8, 2003

Date of Rig Release: March 10, 2003 — 12:00am

Well Status: Abandoned

Hole Sizes and Depths:
Conductor:  444.5mm to 19mKB
Surface : 387.3mm to 212mKB
Intermediate: 311.1mm to 687mKB
Production: 215.4mm to 1570mKB

. Casing and Cementing Record:
Conductor Hole:
Casing Size: 415mm
Casing Weight: 101.1kg/m
Number of Joints: 1
Thread: none
Depth Set: 20mKB
Cut Height: Surface
Cut off Depth: Surface
Date Set: February 14, 2003
Cement Volume: 3.0 m3
Cement Type: Polarset
Additives: 0.5% D065 Turbulence Inducer + 0.2% D046 Antifoam Agent
+ 0.5% D013 Retarder

Surface Hole:
Casing Size: 339.7mm
Casing Weight: 101.195kg/m
Casing Grade: K-55
Casing Make: Hydril
Number of Joints: 16
Thread: Hydril CTS
Depth Set: 212mKB




Cut Height:

Cut off Depth:
Date Set:

Float Shoe Depth:
Float Collar Depth:
Cement Volume:
Cement Type:
Additives:

Cement Top:
Casing Bowl Size:

Casing Bow! Make:

Intermediate Hole:
Casing Size:
Casing Weight:
Casing Grade:
Casing Make:
Number of Joints:
Thread:

Depth Set:

Cut Height:

Cut off Depth:
Date Set:

Float Collar Depth:
Float Shoe Depth:
Cement Volume:
Cement Type:
Additives:
Cement Top:
Casing Bowl Size:

Casing Bowl Make:

Abandonment Plugs:
Plag #1:
Cement Volume:
Cement Type:
Additives:
Cement Top:
Method Felt:
Plug #2:
Cement Volume:
Cement Type:
Additives:
Cement Top:
Method Felt:

9. Drilling Fluid
Conductor: Gel-Chem

Surface

Surface

February 16, 2003

No plug or float shoe used
No plug or float collar used
24 Tonnes

Arctic Set

0.5% D065 Turbulence Inducer + 0.2% D046 Antifoam Agent
+ 0.5% D013 Retarder
Surface

133/8x 13 5/8

ABB Vetco

244.5mm

59.527kg/m

L-80

New Prudential

56

LT&C

680mKB

Surface

Surface

February 23, 2003

No plug or float shoe used
No plug or float collar used
40.0 m3

Class G

2.0 % CaClI2

Surface

244.5mm x 279.4mm
Walker EC ABB Vetco

1570m to 1300m

12.1m3

Class G

10% D44 BWOW +0.4% D167 + 0.4% D65 + 0.15% D13
1250mkb

Reverse Circulate. 0.5 m3 returns

1070 to 640mkb

22.0m3

Class G

10% D44 BWOW +0.4% D167 + 0.4% D65 + 0.15% D13
580mkb .

Reverse Circulate. 0.75 m3 returns




‘ ‘ Properties:  Viscosity: 55sec/L

. . Weight: 1040 kg/m3
' pH: 10.0
Water Loss: not checked
Solids: not checked
Gels: not checked
Filter Cake: not checked
PV / YP: not checked

Surface: Water Based
Properties:  Viscosity: 30
' Weight: 1050 kg/m3

pH: 8.0
Water Loss: 0
Solids: 0
Gels: 1.0/2
Filter Cake:
PV/YP:0.5/0.5

Intermediate: Salt Saturated

Properties:  Viscosity: 53 sec/L
Weight: 1270 kg/m3
pH: 10
Water Loss: 8-13
Solids: 0.2%
Gels: 03/5.0
Filter Cake: Imm
PV/YP:19/11.5

10. Fishing Operations: n/a

11. Well Kicks and Well Controls Operations: n/a

12. Formation Integrity Tests: n/a

13. Time Distribution: *A daily time distribution can be found on the daily reports.

Time Breakdown:

Activity Days
Moving In and Out 4.83
Rigging Up and Down 3.54
Drilling 10.6
Surveying 0.4
Circulating and Cond. 0.84
Cementing 0.42
wOC 0.34




' Rig Repair 0.32

' Tripping, Reaming 4.44
Running Casing 0.5
Logging 0.5
3" Party failure 0.17
NU / ND, Testing BOP 2.46
Fishing 0
Other 1.73
Total 1.61




D. GEOLOGY

1. Geological Summary D-63
CD with full Geological Report included.

2. FORMATION MARKERS

KB: 33240 m
Prognosis Samples Logs
Formation TVD | Subsea MD TVD Subsea MD TVD Subsea
(m) (m) (m) (m) (m) (m) (m) (m)

Franklin Mtn, 417.4 -85 400 400 -67.6§ 401.0 401.0 -68.6
Saline River 969.4 -637 1009 1009 -676.6f 1005.0( 1005.0 -672.6
Saline River Salt 1065.4 -733 1062 1062 -729.6§ 1061.5] 1061.5 -729.1
Seismic Marker 1134.4 -802 NP NP - 1135.5] 11355 -803.1
Mt. Cap 1345.4 -1013 1345 1345| -1012.6f 1345.5( 13455 -1013.1
Shale Marker 1385.4 -1053 1433 1433 -1100.6§ 1430.0] 1430.0 -1097.6
Dolomite Marker - - NP NP NP - NP NP -
Mt. Clark 1504.4 -1172 1523 1523 -1190.6f 1529.0] 1529.0 -1196.6
Proterozoic 1514.4 -1182 1537 1537 -1204.6§ 1537.0f 1537.0 -1204.6

TD 1544.4 -1212} 1570.0f 1570.0{ -1237.6] 1548.0f 1548.0 -1215.6

Description Summary

Surface Casing to Franklin Mtn (215 — 400m)

The upper portion of the well encountered predominantly calcareous Dolostone. It was light to medium
brown, calcareous, occasional trace clear selenite crystals. There was occasional streaky pinpoint and vuggy
porosity with rare black bitumen in pores.




" Franklin Mtn (400m - 1005m) '

The Franklin Mtn. is predominantly a white to light grey, massive, microcrystalline to very finely crystalline
Dolostone. Itis hard to brittle, occasionally anhydritic with trace green shale partings and massive white

chert. At approximately 680m the Franklin Mtn. becomes a Dolomitic Limestone. The limestone is white

to medium brown, massive, microcrystalline, slightly silty, and tight. The Franklin Mtn. has no economic /
interest at this location.

Upper Saline River ( 1005m- 1062m)

The upper Saline River is interbedded Dolomitic Limestone and Shale. The Limestone is white to light
gray ,microcrystalline in part firm anhydritic and tight. The Shale is dark red brown, hard, slightly
calcareous, fissile to sub-blocky. ‘

Saline River Salt (1062m — 1346m)

The Saline River Salt is clear to cloudy white and occasionally orange and red . It has minor interbedded
shale and Dolostone.

Mount Cap (1346m — 1523m)

The Mount Cap is an interbedded Limestone, Dolomite and Shale. Occasionally there are 1 to 2 meter
porosity streaks within a tight limestone. The Limestone is cream to light grey, microcrystalline, dolomitic,
occasionally bituminous, rare poor pinpoint porosity up to 5% with spotty yellow fluorescence. Dolostone
is medium brown to cream, very fine to occasionally finely crystalline, calcareous in part, chert shards, tight
to streaky pinpoint porosity(4-6%), occasional spotty yellow fluorescence with oil odor.

Mount Clark (1529m — 1537m)

The Mount Clark is a white sandstone , very fine, clear and angular quartz, trace unconsolidated, well
sorted, trace very fine glauconite grains and trace very fine anhedral pyrite, poor to fair relief, silica and
dolomitic cement, tight, rare pale yellow fluorescence, no cut.

Proterozoic (1537m — Total Depth)

The Proterozoic is ared to green shale, with minor Dolomiite . Shale was firm to hard, non-calcareous, trace
silty, occasional very fine glauconite. Dolomite dark brown, massive, microcrystalline, argillaceous, no
shows.




3. WELL EVALUATION

OPEN HOLE LOG SUMMARY Intermediate

INTERMEDIATE RUN to 645m

Logging Company: Schlumberger Wireline Services

Field Engineer: Devin Bean

District: Norman Wells
Truck No.: 3025
On Location: February 23 @ 13:00

Off Location: February 24 @ 21:00
Circulation Ended: February 23 @ 10:15

Mud Properties: Mud Type: water
Density: 1090 g/cc
Viscosity: 29 s/l
Fluid Loss: NA.
pH: NA

Tool: Cased Hole Gamma Ray - Neutron
Interval logged: 645 m to surface

Rig Up: January 19 @ 23:00
Tool on Bottom: February 24 @13:45

Rig Down: February 24 @18:00
Time Losses: None

Logging Time: 5.0 hrs

Rmf: NA
Rm: NA

Remarks. Logger stopped at 645m, set on bottom at this depth five attempts — cement in wellbore.



. - OPEN HOLE LOG SUMMARY  Main
. Iogging Company: Schlumberger Wireline Services

Fizld Engineer: Devin Bean

District: Norman Wells

Truck No.: 3025

On Location: March 6 @ 09:30
Off Location: March 6 @ 23:00

Circulation Ended: March 6 @ 05:30

Mud Properties: Mud Type: salt base
Density: 1265 g/cc Rmf: 0.043 ohm.m @ 27°C
Viscosity: 55 s/l Rm: 0.054 ohm.m @ 28°C
Fluid Loss: 8 cm3 Rme: 0.062 ohm.m @ 27°C
pH: 10.0

Tool; Platform Express: Litho-Density Compensated Neutron, Borehole Compensated Sonic,
Hals Laterolog,

Interval logged: 1548 to 680m

Rig Up: March 6 @ 10:30

Tool on Bottom: March 6 @ 13:50 (Run 1); 17:30 (Run 2)

Rig Down: March 6 @ 20:30
Time Losses: None.

Logging Time: 06:40 hrs.

Remarks: First rig up extended as decision was made by CNRL to change tool string after rig up was in
progress.




GAS DETECTION ANOMALIES

Franklin Mtn — Saline River Interval:

804m — 808m: Gas increase from 40 units to 180 units. Dolomitic Limestone, fine crystalline, silty, trace
clear angular quartz, trace bitumen, on irregular open fractures, bright pale yellow slow streaming cut.

Mount Cap Formation :

1425m — 1430m: Gas increase from background to 60-240 units, returns back to background of 20 units.
Limestone: microcrystalline to finely crystalline, patchy pinpoint porosity, dark even oil show, pale yellow
fluorescence.

1509 — 1511m: Gas increase from background of 40units to 70 units.

Mount Clark Formation:

There was no significant Gas increase when drilling through the Mount Clark.
Proterozoic:

1550m — 1551 m: Gas increase from background 40 units to 100 units.

Drillstem Tests

No Drillstem Tests were conducted during drilling operation.

4. FLUID ANALYSIS

No fluid samples were taken.

5. FORMATION STIMULATION AND TEST RESULTS

The Mount Clark zone encountered in the well D-63 was tight and wet. ~ The well was not completed and
subsequently abandoned. No pressure recorders were run into the hole..




APPENDICES
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1

Company:

Well Name:

Surface Location:
Surface Co-ordinates:

Elevations:

Classification:

Objectives:

Terminating Zone:
Security:
AFE Number:

Licence Number:

Spud Date:

Total Depth:
Sampled Interval:
Contractor:

Drilling Supervision:

Geological Supervision:

WELL DATA SUMMARY

Canadian Natural Resources Limited

CNRES Belleh Dukeh 0-52-66.50-126.30

d-63-66.50-126.30
7399753.3N 600967E

Ground: 326.3 meters
Kelly Bushing:  332.4 meters
KB te Ground: 5.1 meters
Undefined

New Pool Wildcat

Primary — Mount Clarke Formation
Secondary — Mount Cap Formation

Proterozoic

Confidential

DO02A-0554-D312

1932

February 14, 2003 @ 07:00

1570 m, March 7 @ 08:20

5 m intervals from 220 m to 1570m
Akita Sahtu Drilling Rig # 51

Craig Skubleny/Pat Carriere

Nancy Sinnott




CNRES Belleh Dukeh 00/d-63-66.50-126.30

Hole Size:

Conductor Casing:

Surface Casing:

Intermediate Casing:

Main Casing:
Open Hole Logs:

Final Status:

Rig Release:

Final Costs:

Conductor: 444.5 mm
Surface: 381 mm
Intermediate: 311 mm
Main: 216 mm

Size: 406.4 mm

Type: conductor pipe

Landed @ 20 m

Cement: 10 tonnes of Arctic Set cement

Size: 339.7 mm

Type: 15 joints and 1 shoe joint 101.19 kg/m
Landed @ 212 m

Cemen?: 16 tonnes of Arctic Set cement

Size: 244.5 mm
Type: 56 joints 59.5 kg/m
Landed @ 680 m

Cement: 48 tonnes of Arctic Set cement of class “G” +2%
CaCl.

None - abandoned
Schlumberger Wireline Services
Abandoned

March 2, 2002

$3,338,725 (as of March 7, before abandonment)
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FORMATION MARKERS

KB: 332.40 i

' l
| I
) I

Prognosis

Samples

Formation

TVD
(m)

Subsea

(m)

TVD
(m)

Subsea

(m)

Franklin Mtn,

417.4

-85

400

-67.6

Saline River

969.4

-637

1009

-676.6

Saline River Sait

1065.4

-733

1062

-729.6

Seismic Marker

1134.4

-802

NP

Mt. Cap

1345.4

-1013

1345

-1012.6

Shale Marker

1385.4

-1053

1433

-1100.6

Dolomite Marker

NP

NP

Mt. Clark

1504.4

-1172

1523

-1190.6

Proterozoic

15144

-1182

1537

-1204.6

TD

1544.4

-1212

1570.0

-1237.6




. ) ! - - ‘\' I ——
IR IO OB 0BG 0NN OO0 B AR N0 0 O N W 0N AW SN BN N .
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DAILY SUMMARY
Cum. |Depth @ | Progress | Drilling | Avg.
Date | DFS Costs 24:00 (m) Hours | ROP | Formation | Operation Operations Summary
Hrs
Repair power tongs, run casing to
. 212m, circ casing, cement casing, n/u

03/02/17) 3 | $1,836,091 212 0 0 0 Bear Rock Casing diverter and Grant head, pressure test

BOP equipment.

. S et s

03/02/18| 4 | 81,904,451 316 104 | 850 |133| BearRock | Drilling E;‘;ﬂ;’;ﬁ%‘l’gg drill with

Air drill to 382m, POOH for BHA
03/02/19] 5 | $1958,874 | 397 81 875 | 93 | BearRock | Drilling fgﬁ%gﬁﬁ‘:;%ﬁgﬁg‘;ﬁ“d

injection due to water influx.

Franklin Rotary drill and survey to 494m,

03/02/20f 6 | $2,179,059 494 97 17.50 | 6.2 Mountain Drilling | close system and circulate flow

through mud tanks.

Franklin s Rotary drill and survey to 542m, trip
03/02/21| 7 | $2,223,757 555 61 14.00 | 45 Mountain Drilling for bit, drill to 555m.
03/02/22| 8 |$2,306847 | 648 93 | 2125 | 44 | ™M | Drifing | Rotary drill and survey to 648m.
ountain
. vrys Rotary drill to 687m, circulate,
03/02/23 | 9 |$2:358239 | 687 39 925 | 42 | prenkin ) DAlg po0k 1o log, logging truck down,
& run casing, rig to cement.
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Progress | Drilling
(m) Hours Formation | Operation Operations Summary
Rig to and cement, nipple down
Franklin Cementin Grant head and diverter, cut casing,
03/0224 | 10 | $2,517,761 687 0 0 0 Mountain loggin & lay down Grant head and diverter,
BBINE [ weld bowl, nipple up 11” BOP
equipment, pressure test BOPs.
Nipple up, clean cut cement in flow
line, redrill mouse hole, make up
Franklin . g hammer bit, slip and cut drill line,
03/02/25 | 11 | $2,572,972 693 6 0.50 | 12.0 Mountain Air drill RIH with hammer, make 2.5m#
water, shut down air drilling, POOH,
switch to rotary drilling.
Franklin Drilling, |Rotary drill to 740m, POOH with bit
03/02/26 | 12 | $2,652,475 740 47 10.50 | 44 Mountain tripping | #8, RIH with bit #9.
Franklin - e e .
03/02/27 | 13 | $2,714,990 883 143 19.00 | 7.5 M . Drilling  |Finish trip, drill to 883m and survey.
ountain
030228 | 14 | 82771810 | 1020 | 137 | 2175 | 63 | FP™E | Drifing | Drill and survey to 883m.
ountain
. . Drilling, {Drill to 1062m, POOH to change bit,
03/03/01| 15 |$2,826,757 | 1152 132 13.00 | 14.4 | Saline River tripping | RIH with PDC, drill to 1152m.
03/03/02 | 16 |$2,921,574 | 1300 | 148 | 1575 | 9.4 | Saline River It)r;;)lll)lil;gg, Drill to 1300m, POOH to change bit,
03/03/03 | 17 |$3,011292 | 1390 | 90 | 1450 | 62 | SalineRiver | L7iPPing, |POOH, change bit, RIH, wash to
drilling  {bottom, drill and survey.
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Cum, Depth @ | Progress | Drilling | Avg.
Date | DFS Costs 2:;!20 (m) Hours | ROP | Formation | Operation Operations Summary
03/03/04 | 18 | $3,069,604 | 1492 102 2125 | 48 Mt. Cap Drilling |Drill to 1492m.
03/03/05| 19 | $3,169,244 | 1550 58 18.75 | 3.1 | Proterozoic Drilling | Drill to 1550m.
Triopin Circulate, wiper trip, circulate,
03/03/06 | 20 | $3,277,636 | 1550 0 0 0 | Proterozoic loppi €. | POOH for logs, rig up to and log,
BEINE 1 5lip and cut, RIH.
RIH, repair shaker, drill, circulate
. e and condition mud, trip, lay down
03/03/07 | 21 | $3,338,725 1570 0 0 0 Proterozoic Drilling BHA, RIH and pick up pipe,
circulate bottoms up.
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DFS VS DEPTH & CUMULATIVE COST CHART

Depth (m)

200
400
600
800
1000
1200
1400
1600

Days From Spud

5 10 15 20 25 30 35
— . T $4,000,000
; ;
| . -+ $3,000,000
%%
N |
W ! e
) \ $2,000,000
\_ | i
: i $1,000,000

DFS = = Cum. Cost

Cumulative Costs ($)

Figure 1
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BIT RECORD
Bit , . . |Depth| Int. -
u Type Serial Size Out | Cut Hrs | FOB | RPM Condition Comments
Surface
1 | Magma | 51854 [4445] 20 | 20 | 250 [ 2-4 ] 25 [ -]-| - [-[-[-1-1] - | Hammer
Intermediate
2 | Magma | 20001 |387.0] 212 | 192 ] 925 | 4-10] 25 | -1-1 = 1 -1 -1-1 -1 - | Hammer
3RR| EHPSIH | MT8757 |31L.1] 214 | 2 | 1.00 | 11 | 100 Drill out
4 | Magma | 91020 |311.1] 382 | 168 |1275] 3 | 20 | - -1 - | -1 -1-1 -1 - | Hammer
SRR| EPHSIH | MT8757 |311.1| 542 | 226 | 35.75 |12-20] 55-65 | 3 |4 | BT |G| 2| 1 |FC| HR
6 | HP6IADG | NQI469 |311.1] 687 | 145 | 4025 ] 22 | 70 | 2|3 | BT |G| 3| 2 [NO| TD | Int.TD
Main
7 Magma ? 2159 693 6 0.50 1 24 -l-] - -l -1-] - - Hammer
8 | EHP53AK | EJ9286 | 2159| 740 | 46 | 1050 | 18 | 70 |8 |8 | BT | A | E | 1 |WT| PR | scrubbed
9 | HRS38C | 6008332 | 2159 1062 | 412 | 46.75 | 18 | 65 |3 |1| BT |A|E |1 |WT| FM
10 DS’IEII\#GJ 47742 2159 | 1300 | 238 | 2200 6 | 70 |1 |1|BU|A |No|NO|BU| PR | PDC
11 | ATI-S33C TA84S3CQ‘ 2159 | 1550 | 250 | 5450 | 24 | 65 |7 |8|BT|AlF |1 |BC|LOG
12 EHPglAD NN3425 21591570 | 20 | 550 | 24 | 65 |2|2|cr|s|2|2 |wr| ™
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MUD RECORD
Date Depth | Time | Density | Viscosity| PH W.L.
(m) (kg/m’) (s (mL/30min)
Water-based mud
03/02/17 212 09:00 1040 55 10.0 -
03/02/18 NA
03/02/19 NA
03/02/20 487 00:00 1040 30 8.0 -
03/02/21 549 20:15 1040 30 8.0 -
03/02/22 589 09:52 1045 30 8.0 -
03/02/23 687 09:52 1090 30 8.0 -
03/02/24 NA
03/02/25 | Airdrill
03/02/26 740 09:50 1040 30 8.0 -
03/02/27 808 12:00 1040 30 8.0
03/02/28 942 10:01 1050 30 8.0
Salt-based mud

03/03/01 1152 00:00 1245 34 11.0 13.0
03/03/02 1300 19:30 1260 47 9.5 9.0
03/03/03 1363 00:00 1265 48 10.0 10.0
03/03/04 1475 19:00 1260 51 10.0 8.5
03/03/05 1547 00:00 1270 53 10.0 8.0
03/03/06 1550 13:15 1255 50 10.0 8.0
03/03/07 NA
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l DEVIATION RECORD
Survey Depth Deviation | Interval

' l No. (m) (degrees) (m)
‘ 1 51 0.50 51
2 95 0.50 44
| l 3 151 0.25 56
| 4 200 0.59 49
I 5 248 1.25 48
6 275 0.75 27
7 355 0.75 80
l 8 423 1.00 68
9 588 0.50 165
10 741 1.00 153
n 1 842 1.00 101
12 942 0.75 100
_ 13 1043 0.75 99
14 1110 0.75 67
; 15 1186 0.50 76
"', 16 1257 1.50 71
/ 17 1333 1.00 76
/ 18 1418 1.00 85
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OPEN HOLE LOG SUMMARY Intermediate

INTERMEDIATE RUN to 645m

Logging Company: Schlumberger Wireline Services

Field Engineer: Devin Bean

District; Norman Wells

Truck No.: 3025

On Location: February 23 @ 13:00

Off Location: February 24 @ 21:00

Circulation Ended: February 23 @ 10:15

Mud Properties: Mud Type: water
Density: 1090 g/cc
Viscosity: 29 s/l
Fluid Loss: NA.
pH: NA

Tool: Platform Express

Interval logged: 645 m to surface

Rig Up: January 19 @ 23:00

Tool on Bottom: February 24 @13:45

Rig Down: February 24 @18:00

Time Losses: None

Logging Time: 5.0 hrs

Rmf: NA
Rm: NA

Remarks: Cased hole log. Logger stopped at 645m, set on bottom at this depth five
attempts - cement.
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OPEN HOLE LOG SUMMARY Main

Logging Company: Schlumberger Wireline Services
Field Engineer: Devin Bean

District: Norman Wells

Truck No.: 3025

On Location: March 6 @ 09:30

Off Location: March 6 @ 23:00

Circulation Ended: March 6 @ 05:30

Mud Properties: Mud Type: salt base

Density: 1265 g/cc Rmf: 0.043 ohm.m @ 27°C
Viscosity: 55 s/l Rm: 0.054 ohm.m @ 28°C
Fluid Loss: 8 cm3 Rme: 0.062 ohm.m @ 27°C
pH: 10.0

oor?
[ 3

Tool: Platform Express

Interval logged: 1548 to 680m

Rig Up: March 6 @ 10:30

Tool on Bottom: March 6 @ 13:50 (Run 1); 17:30 (Run 2)
Rig Down: March 6 @ 20:30

Time Losses: None.

Logging Time: 06:40 hrs.

Remarks: First rig up extended as decision was made by CNRL to change tool string
after rig up was in progress.

12
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SAMPLE DESCRIPTIONS
215-220m:  No sample - valve frozen.

220-225m:  DOLOSTONE - light to medium brown, very hard, microcrystalline,
Archie IIIA/C, calcareous, silty in part, 5% white, soft, finely disseminated and lenses of
anhydrite, very tight, trace poor pinpoint to very fine vuggy porosity, no show.

225-235m:  DOLOSTONE - medium to dark brown, very hard, microcrystalline to
extremely fine crystalline, Archie 1IIA/C, calcareous, silty in part, patchy pinpoint to fine
vuggy porosity to 4%.

230-235m: DOLOSTONE - light to medium brown, very hard, microcrystalline,
Archie ITIA/C, calcareous, silty in part, very tight, trace poor pinpoint to very fine vuggy
porosity, abundant clear selenite vug fill and crystal fragments, common black, stylolitic,
bituminous material, trace bright yellow fluorescence, pale yellow very slow streaming
cut,

235-240m:  ANHYDRITE and DOLOSTONE - interbedded white to light gray
brown, massive, vitreous, trace clear selenite, very tight, no show and light brown
anhydritic microcrystalline dolostone, Archie 1IIA/C, tight, no show.

240-245m: DOLOSTONE - as 230-235m, commorfl white, soft, finely disseminated
anhydrite.

245-250m:  DOLOSTONE - light to medium brown and gray brown, very hard,
microcrystalline to extremely fine crystalline, Archie IIIA/C, calcareous in part, tight,
trace black stylolitic bituminous material, no show.

250-255m:  ANHYDRITE and DOLOSTONE - interbedded white to light gray
brown, massive, vitreous, trace clear selenite, very tight, no show and light brown
anhydritic microcrystalline dolostone, Archie IIIA/C.

255-260m: CALCAREOUS DOLOSTONE - medium brown, hard, microcrystalline
to extremely fine crystalline, Archie IIIA/C, relict wackestone (intraclasts?) texture
discernable in some grains, abundant white, soft, finely disseminated anhydrite, trace
black stylolitic bituminous material, tight, no show.

260-265m: DOLOSTONE - dark gray brown, very hard, microcrystalline, Archie
IIIA, very tight, no show, 10% soft, very fine crystalline anhydrite.

265-270m: CALCAREOUS DOLOSTONE - medium brown, hard, extremely fine
crystalline, Archie IIIA/C, calcareous, abundant white, soft, finely disseminated and
lenses of anhydrite, trace clear selenite as vug fill, trace pinpoint and vuggy porosity,
trace bright white platy anhydrite, rare pyrite lenses, no show.

13
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270-300m: CALCAREOUS DOLOSTONE - medium brown, hard, extremely fine
crystalline, Archie 11IA/C, calcareous, trace clear selenite as vug fill, tight, no show.

300-340m: CALCAREOUS DOLOSTONE - medium brown, hard, extremely fine
crystalline, Archie HI1A/C, calcareous, trace clear selenite crystals or bight white platy
anhydrite, trace spotty pinpoint and vuggy porosity, vugs to several mm lined with fine
brown dolomite, tight, no show.

340-350m: CALCAREOUS DOLOSTONE and DOLOMITIC LIMESTONE - light
brown, minor cream, hard, extremely fine crystalline, Archie IIIA/C, calcareous, trace

clear selenite crystals, trace spotty pinpoint and vuggy porosity, trace pyrite in part, tight,
no show.

350-370m: CALCAREOUS DOLOSTONE - light to medium brown, hard, extremely
fine crystalline, Archie IIIA/C, calcareous, trace clear selenite crystals (vug fill), trace

spotty pinpoint and vuggy porosity, tight, rare black bitumen in pores, some with pale
yellow very slow streaming cut.

370-380m: CALCAREOUS DOLOSTONE - light brown, hard, extremely fine
crystalline, Archie IIIA/C and minor IIIA/B with 2-5% visible intergranular and pinpoint
porosity in part, calcareous, trace spotty pinpoint and vuggy porosity, tight, trace very
fine disseminated pyrite, rare black bitumen in pores, some with pale yellow very slow
streaming cut.

380-385m:  No sample - missed.
385-390m: CALCAREOUS DOLOSTONE - as previous.

390-395m:  No sample - pumping through blooie line into pit, inspector determined no
slurry shall flow anywhere other than within the pit.

395-400m: CALCAREOUS DOLOSTONE - light to medium brown, hard, extremely
fine crystalline, Archie II1A, calcareous, very tight, no show.

Franklin Mountain 401m

400-415m: DOLOSTONE - white to light gray and brown gray, brittle,
microcrystalline to extremely fine crystalline, Archie IA and trace IB, very weakly
calcareous, tight, trace brown black bituminous coatings (fluoresces pale yellow in
solvent) in vugs and irregular fracture surfaces with slickensides, abundant white to very
light gray CHERT, trace pyrite on fractures in chert, trace bright white platy anhydrite,
trace pale green intergranular clay in upper Sm.

415-420m: DOLOSTONE - as previous, minor pale gray green shale.
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420-445m: DOLOMITIC LIMESTONE and CALCAREOUS DOLOMITE - white to
cream, hard, microcrystalline to fine crystalline, Archie IA, silty in part, cherty in part,
trace medium to ver coarse euhedral calcite (vuggy - fractures? - no vugs < cutting size,
some calcite to Smm) and bright white platy subhedral anhydrite (some observed
associated with vuggy calcite), rare clear drusy quartz linings, trace very fine
disseminated pyrite, tight, rare moderate, gold fluorescence, no cut.

445-455m:  CHERT - white, massive; and DOLOMITIC LIMESTONE - as previous.

455-460m: DOLOMITIC LIMESTONE - as previous.

460-474m:  CHERT - bright white to cream, massive, firm tripolitic in part, common
euhedral fine to medium clear to smoky drusy quartz, common bright white, platy
euhedral anhydrite; DOLOMITIC LIMESTONE, as previous.

474-505m:  CALCAREOUS DOLOSTONE - cream with 3-5% patchy dark brick red
hematite stain - pervasive and intergranular, massive, brittle, microcrystalline and very
fine to medium crystalline, Archie IA, cherty in part, common bright white platy
anhydrite, trace clear anhedral quartz and euhedral dolomite (commonly with partial
coatings of clay - probably grew within claystone rather than vugs), tight with trace
pinpoint porosity, no show; minor CHERT as previous; trace very light green to light
green, soft, waxy CLAYSTONE (NOTE - not silty, but pattern without silty accessory
not working).

505-520m: CALCAREOUS DOLOSTONE - cream with 3-5% patchy dark brick red
hematite stain - pervasive and intergranular, brittle, very fine to medium crystalline,
Archie 1A, cherty in part, trace bright white platy anhydrite, trace clear anhedral quartz
and euhedral dolomite (commonly with partial coatings of clay - probably grew within

claystone rather than vugs), tight, no show; trace very light green to light green, soft,
waxy CLAYSTONE.

520-545m: CALCAREOQOUS DOLOSTONE - cream to very light brown with trace to
15% locally patchy dark brick red hematite stain - pervasive and intergranular, pale green
argillaceous i part associated with red stain, brittle, extremely fine to very fine

crystalline, Archie IA, trace bright white platy anhydrite, trace fine disseminated pyrite,
tight, no show.

545-569M: CALCAREOUS DOLOSTONE - cream to pink and very light brown to
medium red brown due to even and patchy hematite stain, brittle to hard, extremely fine
to very fine crystalline, Archie IA, weakly argillaceous in part, trace very fine dolomitic

quartz sandstone stringers witli hematitic cement, tight, no show; trace dark brick red
CLAYSTONE.

569-590m: CALCAREOUS DOLOSTONE - white to buff, brittle to hard,
microcrystalline to extremely fine crystalline, Archie IA, weakly argillaceous in part,
tight, no show.
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590-610m: CALCAREOUS DOLOSTONE and minor DOLOMITIC LIMESTONE -
cream to pink and very light brown to medium red brown due to even and patchy
hematite stain, brittle to hard, extremely fine to very fine crystalline, Archie 1A, weakly
argillaceous in part, tight, no show; trace dark brick red CLAYSTONE.

610-620m: CALCAREOUS DOLOSTONE - white to cream with 20% patchy dark
brick red hematite stain - pervasive and intergranular, brittle, very fine to medium
crystalline, Archie IA, tight, no show; trace soft, dark brick red CLAYSTONE.

620-627m: CALCAREOUS DOLOSTONE - light to medium brown with trace to 5%
patchy dark brick red hematite stain - pervasive and intergranular, argillaceous, brittle,
extremely fine to very fine crystalline, Archie IA, trace dark brown black bituminous?
laminations, tight, no show.

627-642m: CALCAREOUS DOLOSTONE and DOLOMITIC LIMESTONE - white
to buff and light pink, brittle to hard, microcrystalline to fine crystalline, Archie IA, silty,
weakly argillaceous in part, tight, no show.

642-655m: CALCAREOUS DOLOSTONE - light to medium brown (very finely
disseminated bitumen and light, even oil stain), silty, brittle, extremely fine to very fine
crystalline, Archie IA, tight, trace brown black stylolitic bituminous streaks with pale
yellow green very slow streaming cut; minor dark red brown firm CLAYSTONE.

655-680m: CALCAREOUS DOLOSTONE - light to dark gray brown (very finely
disseminated bitumen, trace stylolitic, light even oil stain), silty, brittle, extremely fine to
very fine crystalline, Archie IA, tight, no show; minor brown black soft to firm, very
weakly calcareous SHALE, pale yellow green very slow streaming cut.

681-687m: DOLOMITIC LIMESTONE - white to light gray brown, silty, brittle,
extremely fine to fine crystalline, Archie 1A, trace fine disseminated pyrite, tight, no
show.

687-690m:  No sample. Valve frozen.

690-694m:  Missed sample.

694-695m: DOLOMITIC LIMESTONE - medium gray brown, silty (silica),
extremely fine to fine crystalline, Archie IA, argillaceous, trace fine disseminated pyrite,

tight, no show, very fine cuttings.

695-700m: DOLOMITIC LIMESTONE - white, extremely fine to fine crystalline,
Archie A, trace fine disseminated pyrite, tight, no show, very fine cuttings.
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700-710m: DOLOMITIC LIMESTONE - very light to medium brown, extremely fine
to fine crystalline, Archie IA, siliceous/cherty in part, siltstone stringers, tight, no show,
very fine cuttings.

710-715m: DOLOMITIC LIMESTONE - very light to medium brown, extremely
fine to fine crystalline, Archie 1A, weakly argillaceous, tight, no show, very fine cuttings.

715-745m: DOLOMITIC LIMESTONE - very light to medium brown, extremely
fine to fine crystalline, Archie IA, silty (quartz), weakly to moderately argillaceous, tight,
no show, very fine cuttings, 1-2% metal flakes increasing to 5% in 740m.

745-750m: DOLOMITIC LIMESTONE - white to cream, extremely fine to fine
crystalline, Archie IA, silty (quartz), tight, no show, very fine cuttings.

750-760m: DOLOMITIC LIMESTONE - very light to medium brown, extremely
fine to fine crystalline, Archie IA, silty (quartz), moderately argillaceous, tight, no show,
very fine cuttings.

760-770m: DOLOMITIC LIMESTONE - white to light gray, microcrystalline to
extremely fine crystalline, Archie IA, tight, no show, very fine cuttings.

770-785m: DOLOMITIC LIMESTONE - very light to medium brown, extremely
fine to fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz,
moderately argillaceous in part (laminations), rare extremely fine to fine disseminated
pyrite, rare pinpoint porosity, tight, no show, very fine cuttings.

785.790m: DOLOMITIC LIMESTONE - white, microcrystalline to extremely fine
crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, tight, no show, very
fine cuttings.

790-795m: DOLOMITIC LIMESTONE - medium brown (light, even oil stain?),
microcrystalline to extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear
angular quartz, tight, extremely faint yellow cut?, very fine cuttings.

795-799m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, tight,
no show, very fine cuttings.

799-805m: DOLOMITIC LIMESTONE - medium brown (light, even oil stain?),
extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, tight,
trace black bitumen on irregular closed and open fractures, extremely faint yellow cut?

805-815m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, rare
pale green soft, waxy clay, tight, no show, very fine cuttings.
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815-820m: DOLOMITIC LIMESTONE - white to medium brown, microcrystalline
to extremely fine crystalline, Archie 1A, silty (quartz), trace fine, clear angular quartz,
tight, no show, very fine cuttings.

820-830m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie 1A, silty (quartz), trace fine, clear angular quartz, rare
fine disseminated pyrite, tight, no show, very fine cuttings.

830-835m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, rare
fine disseminated pyrite, rare pale green coloration due to clay, tight, trace very dark
brown to black bituminous limestone and bitumen fracture fill, very fine cuttings.

835-845m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, silty (quartz), trace fine, clear angular quartz, rare
fine disseminated pyrite, tight, no show, very fine cuttings.

845-855m: DOLOMITIC LIMESTONE - white, extremely fine crystalline, Archie
IA, tight, no show, very fine cuttings.

855-860m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, very silty (quartz), trace fine, clear angular quartz,
rare fine disseminated pyrite, tight, no show, very fine cuttings.

860-870m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie 1A, silty (quartz), argillaceous, trace fine, clear angular
quartz, rare fine disseminated pyrite, tight, no show.

870-890m:  DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie 1A, weakly silty, very argillaceous, trace fine, clear
angular quartz, rare fine disseminated pyrite, tight, no show.

890-925m:  DOLOMITIC LIMESTONE - light to dark brown, microcrystalline to
extremely fine crystalline, Archie IA, weakly silty, very argillaceous, trace very dark
brown, shaly laminations with pale yellow slow streaming cut in part, trace fine, clear
angular quartz, rare fine disseminated pyrite, tight, no show.

860-870m: DOLOMITIC LIMESTONE - white to light brown. microcrystalline to
extremely fine crystalline, Archie [A, silty (quartz), argillaceous, trace fine, clear angular
quartz, rare fine disseminated pyrite, tight, no show.

870-890m: DOLOMITIC LIMESTONE - white to light brown, microcrystalline to
extremely fine crystalline, Archie IA, weakly silty, very argillaceous, trace fine, clear
angular quartz, rare fine disseminated pyrite, tight, very pale yellow, extremely slow
streaming cut in part. '
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890-935m: DOLOMITIC LIMESTONE - light to dark brown, microcrystalline to
extremely fine crystalline, Archie 1A, weakly silty, moderately to very argillaceous, trace
very dark brown, shaly laminations with pale yellow slow streaming cut in part, trace
fine, clear angular quartz, rare fine disseminated pyrite, tight, very pale yellow,
extremely slow streaming cut in part.

935-945m:  DOLOMITIC LIMESTONE - white to light gray and brown gray,
imicrocrystalline to extremely fine crystalline, Archie IA, brittle, flaky, very weakly silty,
ve:y weakly argillaceous and anhydritic in part, tight, no show.

945-975m:  DOLOMITIC LIMESTONE - white to light gray and brown gray to
medium brown, trace very dark brown, dominantly microcrystalline, to extremely fine
crystalline, Archie IA, brittle, flaky, very weakly silty, weakly to moderately
argillaceous, trace dark gray shaly laminations, tight, no show.

975-980m: DOLOMITIC LIMESTONE - white to very light brown, microcrystalline
to extremely fine crystalline, Archie IA, brittle, flaky, very weakly silty, tight, no show.

980-998m: DOLOMITIC LIMESTONE - white to very light brown and dark gray

very shaly transitional to calcareous SHALE, microcrystalline to extremely fine
crystalline, Archie IA, brittle, flaky, very weakly silty, tight, no show.

998-1009m: SHALE - medium gray to green gray, firm to hard, subblocky to
subfissile, weakly calcareous; DOLOMITIC LIMESTONE - as previous.

Saline River 1009m

1009-1025m: Interbedded DOLOMITIC LIMESTONE and SHALE: Dolomitic
Limestone - white to light gray and buff, microcrystalline to extremely fine crystalline,
Archie IA, brittle, flaky, no show; Shale - medium gray to green gray and dark brick red,
firm to hard, subblocky to subfissile, gray shale is weakly calcareous.

1025-1062m: Interbedded SHALE and DOLOMITIC LIMESTONE: Dolomitic
Limestone - white to light gray and buff, microcrystalline to extremely fine crystalline,
Archie IA, brittle, flaky, trace anhydrite laminae, no show; Shale - medium green gray
and green, subblocky to subfissile, firm waxy and dark brick red, subblocky to subfissile,
firm, anhydritic in part with anhydrite on partings and as laminae.

Saline River Salt 1061.5m

1062-1110m: DOLOMITIC LIMESTONE and SHALE as previous. ROP indicates
SALT. Trace very fine, vuggy orange anhydrite in green shale.

1110-1125m: No Sample. Poor returns, with scattered salt grains and clay balls in mud.
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1125-1130m: SALT - whiic to light pink and trace red, massive, trace firm, subblocky to
splintery green gray SHALE.

1130-1135m: No Sample. Poor returns, with scattered salt grains and clay balls in mud.
Seismic Marker 1135.5m
1135-1150m: No Sample. Poor returns, with scattered salt grains and clay balls in mud.

1150-1155m: ANHYDRITE/GYPSUM - white, chalky, soft, weakly calcareous, minor
light green firm to hard, subblocky to subfissile SHALE. Poor returns.

1155-1160:  No Sample. Poor returns, with scattered salt grains and clay balls in mud.

1160-1200m: SALT - white to light pink, massive, minor light green firm to hard,
subblocky to fissile and splintery SHALE laminae and interbeds.

1200-1205m: SALT - white and trace light pink and orange, massive, white cloudy
residue washed from samples - GYPSUM.

1205-1265m: SALT - white and trace iight pink and dark orange (potash?), massive,
light green clay washed from samples.

1265-1300m: No Sample. Poor returns, with scattered salt grains and light green clay
balls in mud.

1300-1330m: SALT - white to light pink, massive, SHALE/CLAYSTONE - medium
green and dark brown, very soft, subfissile, washes to clay balls, anhydritic in part.

1330-1335m: SALT - white to light pink, massive, DOLOMITE - light to medium
brown, massive, very hard, microcrystalline, calcareous in part, some as large cuttings
Smm to 1cm, tight. Minor medium gray green, hard, subblocky to subfissile, moderately
calcareous SHALE.

1335-1345m: SALT - white and clear to light pink, massive, minor green SHALE.

Mt Cap 1345.5m

1345-1350m: CALCAREOUS DOLOMITE and DOLOMITIC LIMESTONE - light to
medium brown, blocky, hard, microcrystalline, weakly silty, tight, no show. Minor
interlaminated green gray to gray brown and trace dark red brown, hard, blocky to
splintery SHALE.

1350-1360m: DOLOMITIC LIMESTONE - light to medium brown, blocky, hard,

microcrystalline to extremely fine crystalline, weakly silty, tight, no show. SHALE - 20%
medium green and dark red brown (mottled green/red in part), hard, subblocky to
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subfissile, weakly calcareous, trace very fine euhedral pyrite in part. Sample 1360m
missed.

1360-1370m: DOLOMITIC LIMESTONE to CALCAREOUS DOLOMITE - medium
to dark brown, firm to hard microcrystalline to extremely fine crystalline, Archie IA and
minor I1IA/B, tight with patchy 3-6% visible intergranular porosity, minor dark brown
CHERT shards and laminations, minor patchy very weak pale yellow and trace medium
yellow fluorescence, trace pale yellow slow streaming cut (1370m).

1370-1375m: No sample (missed).

1375-1391m: SALT - white and clear, massive, trace bright white soft ANHYDRITE.
Sample 1380m mostly very coarse shale and dolomite cavings.

1391-1421m: LIMESTONE -light brown, microcrystalline to extremely fine crystalline,
Archie 1A and minor II1A/B, tight with trace patchy visible pinpoint and very fine vuggy
porosity. Trace to 10% dark brown CHERT. Minor gray green SHALE.

1421-1430m: SHALE - medium to dark gray, firm to hard, subblocky to subfissile,
bituminous in part. 20% LIMESTONE as previous.

Shale Marker 1430m

1430-1439m: SHALE - medium to dark gray and medium gray green, firm to hard,
subblocky to subfissile, bituminous in part. 20% LIMESTONE as previous, 20% dark
even oil stain, pale yellow patchy fluorescence and pale yellow slow streaming cut.
(1435m poor sample).

1439-1460m: SHALE - dark gray to black and medium gray green, firm to hard,
subblocky to fissile, micromicaceous in part, weakly to strongly calcareous, bituminous
in part, trace anhedral pyrite blebs, very pale yellow, slow streaming cut. 30% medium
green gray and trace mottled green-red moderately calcareous shale - cavings? (sample
1460m mostly very coarse green/red rounded shale - cavings brought to surface due to
increased mud viscosity), 10% white LIMESTONE - white soft chalky to cream hard
microcrystalline and buff extremely fine sugary with up to 5% visible intergranular and
pinpoint porosity, trace fine disseminated pyrite.

1460-1470m: SHALE - 65% dark gray, firm to hard, subblocky to subfissile, weakly to
strongly calcareous, bituminous in part, very pale yellow, slow streaming cut.
LIMESTONE - 35% laminae in shale, white to cream, soft, chalky (Archie II) and sugary
(Archie [IIA/B), microcrystalline to extremely fine crystalline, trace visible intergranular
porosity to 3%, light even oil stain, pale yellow, slow streaming cut.

1470-1485m: DOLOMITIC LIMESTONE and CALCAREOUS DOLOMITE - 50-60%

white, buff to dark brown, mottled in part (fossiliferous?), massive, hard, microcrystalline
(Archie II1A), very calcareous, trace extremely fine disseminated to medium clots of
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pyrite, trace dark brown CHERT shards tight, no show. SHALE - 40-50% dark gray
green to very dark gray and gray brown, firm (green) to hard (gray), blocky (gray) to
subfissile and splintery (green), weakly to moderately calcareous.

1485-1490m: SHALE - as previous, 90%. CALCAREOUS DOLOMITE - as previous,
10%.

1490-1505m: SHALE - medium green to gray green and gray, firm, subblocky to fissile
and splintery, non-calcareous. LIMESTONE - 20-30% cream translucent to medium
brown, microcrystalline, hard, cherty in part, tight, no show.

1505-1523m: SHALE - medium green to gray green and gray, firm, subblocky to fissile
and splintery, non-calcareous, silty in part, micromicaceous in part. LIMESTONE and
CALCAREOUS DOLOMITE - 20-30% cream translucent to medium brown (medium oil
stain or organic carbon?), microcrystalline, hard, cherty in part, tight, minor fU
crystalline with trace glauconite, trace very fine dark green glauconite blebs, very
weakly silty and argillaceous, trace pinpoint porosity, pale yellow, very slow streaming
cut, rare bright white moderate streaming cut in hard, brown siltstone (one grain only -
questionable).

Mount Clarke 1523m

1523-1525m: SANDSTONE - white, silt to vfL clear, angular quartz with trace
unconsolidated, frosted, well rounded fU to mL quartz and hard brown black, rounded
(phosphate?) grains, well sorted, trace vfL glauconite grains in part, trace very fine
anhedral pyrite in part, 1% unconsolidated white, chalky platy (laminae?) grains - clay
after feldspar?, poor to fair relief, moderately to well consolidated, silica and trace
dolomite cement, no visible porosity, Sneider II/I11, rare partial bitumen coatings on
frosted quartz grains (no associated show), rare pale yellow patchy fluorescence, no cut.

1525-1527m: DOLOMITE - dark brown, massive, hard, microcrystalline, trace very fine
dark green glauconite blebs, very weakly silty and argillaceous. SHALE - bright medium
green, blocky, hard, weakly dolomitic, poorly sorted glauconitic sand stringers.

1527-1536m: SANDSTONE - white, silt to vfL with trace well rounded fU, minor fU-
mL, well sorted, trace glauconite beads in part, poor to fair relief, moderately to well
consolidated (20% unconsolidated silt to mL grains in 1535 sample), quartz overgrowths

in part, no visible porosity, Sneider II/I11, moderate to strong patchy white fluorescence,
brightened in solvent but no cut.

Proterozoic 1537m

1536-1545m: SHALE/CLAYSTONE - dark brick red, subfissile, firm to hard, trace
smooth, planar fracture surfaces. Mud saturated with suspended red clay.
|
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1545-1555m: SHALE - 90% medium green to gray green and gray, firm, subblocky to
fissile and splintery, non-calcareous, Mt. Cap cavings?, 10% dark brick red as previous.

Mud washed off was green gray.

1555-1570m: SHALE - medium to dark gray and slightly greenish gray, hard, blocky to
subblocky, non-calcareous, silty in part, trace light gray shaly tight SILTSTONE
stringers, with rare very fine glauconite in part and rare dolomite veinlets <<Imm.

1570 m: Driller’s TD
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