
764508 ALBERTA LIMITED 
(fonnerly KNOWUNG GEOLOGICAL SERVICE) 

Geological Repor t 

NORTHROCK et al East MacKay I-77 

I - 77 - 64 - 50 - 125 - 30 

N.W.T. 

By: 

David N.K.Koberts 
P. Geol 

24 -Jan- OO 

APR 1 2 2000 

512 - 32nd Street NW, Calgary, Alberta, T2N 2V7. Ph: 283-7190 
Cellular: (403) 860-6400 (Calgary) 



NORTHROCK et al East Mackay [-77 

TABLE OF CONTENTS: 

Well Data ...................... 3 

Formation Tops ............... .. 4 

Drill Bits ..................... 5 

Surveys ........................ 6 

Sample Descriptions .. .......... 7 

DST Results ......... Appendix "A" 

Striplog ............... in pocket 

764508 Alberta Limited 

1-77-64-50-125-30 

Page - 2 



NQRTHROCK et al East Mackay [-77 1-77-64-50-125-30 

WELL DATA: 

Operator: Ncrthrcck ~esCurces 1:0. AFE: 99C437 

Well Name: :";ORTEROC:< et: 21 2.:Vlac:\:ay 1-77 Wid #: 1879 

Field: ~~Ge:i~ed UWI: 3001776450125300 

Surface Location: 1-77 -64-50-125-30 

Surface Co-ordinates: Lat: 64 46'41 610" Lc"g: 125 43'10 277" (NAD83) 

Well Status: Exploratory, Plugged and Abandoned 

Contractor: Akita/Sahtu Ptnshp. Rig: 51 

Spud Date: 23-Dec-99 @ 0930hrs TO Date: 19-Jan-OO @ 2215hrs 

Total Depth: 2400.00m Driller 
2399.00m Logger 

Elevations: Kelly Bushing: 202.35m 

Rig Release: 23-Jan-99 

Ground Level: 198.10m 

Hole Size: 311rrm to 615m, 222rrm to FTD. 

Casing Record: 
Surface Casing: 244.5rnm, 53.6m kg/m, ST&C, J-55, set at 615.0m. 

Mud Type: Floc water tc 1600m. Gel/chern to FTD. 

Logs Run: 
BHCS-GR-CAL 
CNL-LDT-PE-GR-DAC/AIT-SP 

Drill Stem Tests: 

TD-SC 
TD-SC 

#1 2175-2204m Arnica 5-60-60-180 

GR to Surface 
Hi Res 2175-2250m 

Failed 4 minutes into preflow. Recover 40m mud, 74m mud & SW, 
and 56m SW. Packers failed. No mud drop. 

Rotating Hours: . 
Surface Hole: 118.25 hrs 
YIai:: ~ole: 

Supervision: 
Foreman: 
Geologist: 

764508 Alberta Limited 

287.75 hrs 

Bruce Webber 
David N.K.Roberts 
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NQRTHROCK et al East Mackay 1-77 1-77-64-50-125-30 

FORMATION TOPS: 

Elevations: Ground Level: 198.10m Kelly Bushi~g: 202.35m 

Formation ! Prog MD Prog SS 
; 

i; Smpl MD Log MD Log SS 
, , 

~~tt~e Bear l 833.4 - 631 
I 

790 770.0 - ,:;67.6 
i , 

Slate.:::- River 
I 
1226.4 -1024 i 1207 1213.S -10ll.2. I 

I , ! 

RIA Shale I 1464.4 -1262 i 1449 1454.0 -12'::>1.6 ! I 

t I 
Devonian :mperial I 1497.4 -1295 I 1521 1:J25.0 -1322.6 I I 

I 
I 

T~rbidite 1722.4 -1520 1715 1727.5 -1525.l 

Hare Indian Shale 1856.4 -16::>4 I 1871.0 -1668.6 
! 

Bluefish 
t 
1967.4 -1765 i 1987.0 -1784.6 

I I 
Hume 11984.4 -1782 I 2006 2006.0 -1803.6 

I 
Headless 

I 
2300.4 -2098 

I 
2059.0 -1856.6 

Landry 
I I 2143.0 -1940.6 

Arnica I 2183.0 -1980.6 

White Dolomite 2254.0 -205l.6 

Pink Dolomite I 
I 2378.0 -2175.6 

I 

I 
Bear Rock 2330.4 -2128 I Not seen 

Total Depth 2408.4 -2206 2400 2399.0 -2196.6 
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l\QRTHROCK et al East Mackay 1-77 

BIT RECORD: 

Bit Size Type Depth out ,Meters 

~a 3i::' Reed 122 122 
HP13G 

2a 3:: Sm~th 236 114 
MFCSS 

3a 222 Hughes 
GT-SGl 

4a 31l Smith 
#2rr MFDSS 

5a 311 Smith 
MFDSSHC 

............ _ ... 

, 222 Hughes 
#3rr GT-SG1 

... _ .. _._.- . 

2 222 Hughes 
GT-SGl 

.. _._. 

3 222 Hughes 
GT-Gl 

290 

465 

6 ' r LJ 

~ ... . .. -

1031 

....... _ ... __ .... 

1224 

1414 

4 222 Hughes 1983 
(MWD) GT-S20 

"._-- ._-_._ .... -.. __ ._. __ .. __ .•. -----_ .. -_ ... - --... --- .. -.. --- -..... -- ._- .. __ ..... __ . --_._ ...... -.. __ ._ .... _. 

j 222 Hughes 2055 
(~) GT-S09C 

6 
(MWD) 

.. 

7 
(rot.} 

.. _ ... 

8 
#6rr 
( rot.) 

222 Hughes 2270 
ATJ-44 

...... -. " .. -... . ..... _ . 

222 Hughes 2342 
GT-S20 

222 Hughes 2400 
ATJ-44 

... •.... . .. _ ......... L ........ _ ................ . 

764508 Alberta Limited 

64 

229 

150 

416 

193 

.. 

190 

... 

759 

72 

215 

72 

58 

Hours WOB dan RPM 

17.25 2-5 140 
, 

30.00 i 2-3 140 

13 25 '2-3 

28.00·112 
! 
i 

29.75 i12 
I 
I 

.. J 

47.75 i12 
i 
! 

... I 
47 .75 i 6- 8 

I 
I 
I 

.......... _ ...... 1 ...•......... 

38.75 !10-14 

I 
··6··5~··i50······\i5.::T7 

! 
I 

·"1·0·.0·0-·,····11 5 - 18 

I 
·j6·~;i5··-l14·-18 

I 
22.7.5.1 14 - 18 

........ .... ..... \ ........ . 

19.00 115-20 

......................... J ..... 

160 

50 

50 

90 

50 

50 
1'"mudmotor 

30 
+mudrnot.or 

30-40 
·mudrnot.or 

40 
.,.mudrnotor 

85 

65 

[-77-64-50-125-30 

, Cond:i. tion 

':0/A 

N/A 

Drill 
hole. 

N/A 

N/A 

Good 

. __ .," 

Good 

Good 

p~~ot 

BT on heel 

Bit 
scrubbed. 

Good 

Bit 
scrubbed. 

Good 
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NQRTHROCK et al East Mackay 1-77 [-77-64-50-125-30 

SURVEYS 

i Depth Inclination Depth 
, 
Inclination ! 

211'. 1. CC 620m , C.50 
34:r, 1 ,~ 7 670m i 0.50 • J , 

i 41:-E O. is 120m j C.25 
i 62m 0.50 765m ; 0.75 : I 

90m ! 0.75 810m ! 0.87 , 
162:r, 

, 
1. 00 858m I 0.87 i ! 

190m 1. CO 919m 
, 

1. 00 i I 
I I 

227:T1 ! 1. 25 960m i 1. 87 i 
, 

236m 1. 25 998m I 1. 75 
! 

i 
I I , 

244m ! 1. CO lO17m I 1. 87 i 
I 

! " ~ ':l 1. 50 lO50m I 1. 87 i L. ~ ~;T1. , I 

! 263m 1. 00 l065m 11. 75 

I 272m i 0.87 lO96m i 1. 50 : ! 

i 290m 
, 

0.50 1120m I 1. 50 i I 
I I 

I 293m i 0.50 1172m 12.00 ! 

j 302m j 1. 00 1208m I 2.25 

i 311m I 1. 25 1218m 2.12 I , 
320m 

, 
1. 25 1270m 

, 
2.12 i i 

! I 
, 

334m I 1. 00 1312m 2.12 i , ! 

367m i 1. 00 1360m 2.87 ! 
424m 

1 1. 00 1414m Pick up MWD. 

452m i 0.75 2396m 1. 00 
i 477,:'[1 I 0.75 , 
; 

S19m ! 1. 00 i 
~.~ 

, 
C. I~ , , J4 /~L , J 

I 

572m , 0.75 

615m ! 1. 00 , 

61 SIT, 
, 

Sec Casir.g. 
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N0RTHROCK et al East Mackay 1-77 I-77 -64-50-125-30 

SAMPLE DESCRIPTIONS: 

615-620:1\ 

620-625~, 

625-630:1\ 

630-635m 

635-640m 

640-645m 

645-650m 

650-655m 

655-660m 

660-665m 

665-675:H 

Cement: 100% 

Cernen.t: 50%. 
Shale: 
sil::y. 

50%, 

Cement: 15%. 

light 

Shale: 85%, as above. 

Cement: 5%. 

grey grey, blocky, very sandy, 

Sandstone: 95%, whi tel clear, black, sal t and pepper 
textured, fine grained, very fine grained in part, well 
sorted, angular to subangular clasts, poorly ce~ented 

with silica, quartz overgrowths, mica flakes, good. 
porosity in part. 

Cement: 10%. 
Shale: Trace, dark grey to black, subfissile to fissile. 
Sandstone: 90%, as above. 

Shale: 5%, as above. 
Sandstone: 95%, as above, rare medium grained, quartz 
overgrowths. 

Shale: 20%, dark grey to black, fissile to subfissile, 
flat luster. 
Sandstone: 80%, as above, generally 
porosity, quartz overgrowths. 

grained, 

Shale: 30%, as above, becoming grey and soft. 
Sandstone: 70%, as above. 

Shale: 40%, as above. 
Sandstone: 60%, as above. 

Shale: 50%, as above. 
Sandstone: 50%, as above. 

Shale: 5%, dark grey, fissile. 

geod 

Sandstone: 95%, whi tel clear, black, sal tanG. pepper 
textured, fine grained, in part medium grained, well 
sorted, angular to subangular clasts, poorly cemen::ec 
with silica, good porosity, trace chert pebbles a~d 

granules. 
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NORTHROCK et al East Mackay 1-77 1-77 -64-50-125-30 

675- 68 O:r, 

680-69Cm 

69C-695rr, 

69s-700m 

70C-705m 

70s-710m 

710-715m 

7I5-730m 

730-740m 

740-745m 

745-750m 

750-755rn 

Shale: r;:'race. 
Sa~ds:o~e: 10C%, as above. 

Sa::cistone: 1JO%, ac: above, :i:!.e grai:1ed, lr: ?art :reciieTc 
grai~eci, rare coarse graineci. 

Shale: 5%, dark grey, fissile, flat lester. 
Sa~,cistone: 95%, whi tel clear, black, sal t and ?ep?er 
textured, fine grained, in part medit..:m grained, rare 
coarse grained, well sorted, angular to sc.ba',gular 
clasts, poorly cemented, good porosity. 

Shale: 90%, as above. 
Sandstone: 10%, as above, ir part soft. 

Shale: 5%, as above. 
Sandstone: 95%, as above. 

Shale: 
luster. 

20%, dark grey, 

Sandstone: 80%, as above. 

Shale: 5%, as above. 
Sandstone: 95%, as above. 

Shale: 30%, grey, soft. 
Sandstone: 70%, as above. 

Shale: 40%, as above. 
Sandstone: 60%, as above. 

fissile to subfissile, . flat 

Shale: 70%, grey to dark grey, subfissile to fissile, 
flat luster. 
Sandstone: 30%, as above. 

Shale: 95%, as above. 
Sandstone: 5%, as above. 

Shale: 90%, as above. 
Sandstone: 10%, as above. 

Little Bear log top at 770.0m. 

755-770m Shale: 95%, grey to dark grey, blocky to subfissile, 
micromicaceous in part. 
Sandstone: 5%, as above. 

764508 Alberta Limited Page - 8 



NORTHROCK et al East Mackay 1-77 1-77-64-50-125-30 

77C-78C:T, 

78 C-7 8 Sir 

785-790rr~ 

790-800m 

800-805m 

80S-810m 

. 810-815m 

815-820m 

820-825m 

825-830m 

83C-835m 

835-840m 

840-845m 

Shale: 5%, as above. 
Sandstone: 95%, white/clear, black, 
tex;:ured, fine :0 :11ediL:Tl grained, 'dell soc::ed, ang-Jia:: ::0 
subangular clasts, in par:: subrounded clasts, poorly 
cemented with silica, good porosity. 

Shale: Trace. 
Sandstone: 100%, as above, coarse grained in par::. 

Shale: 
lLster. 

100%, dark grey, subfissile to blocky, flat 

Sandstone: 100%, white/clear, black, salt and pepper 
textured, fine to medium grained, comrnon cher': pebbles, 
well sorted, angular to subangular in part subrounded 
poorly cemented with silica, good porosity, white grey 
yellow and orange chert clasts, abundant chert pebbles. 

Sandstone: 100%, as above, becoming moderate to .well 
cemented, tight in part. 

Sandstone: 100%, as above, very fine to medium grained, 
common to abundant chert pebbles. 

Shale: 5%, dark grey, subfissile to blocky . 
Sandstone: 95%, whi tel clear, black, sal t alid pepper 
textured, fine to medium grained, trace chert pebbles, 
well sorted, angular to subangular clasts, modera;:ely 
cemented with silica, fair to good porosity. 

Shale: 20%, as above. 
Sandstone: 80%, as above. 

Shale: 10%, as above. 
Sandstone: 90%, as above, trace chert pebbles. 

Shale: Trace. 
Sandstone: 100%, as above. 

Shale: 10%, as above. 
Sandstone: 90%, as above. 

Shale: 5%, as above. 
Sandstone: 95%, as above. 

Sandstone: 100%, as above. 
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NQRTHROCK et al East Mackay 1-77 1-77-64-50-125-30 

8~5-:j5C~n 

850-855~, 

855-860:[1. 

860-865rn 

865-870m 

870-875m 

875-880m 

880-890m 

890-895m 

895-905:r, 

905- 91 O:r~ 

stale: 15%, dark 
Sa0.ds~c~e: 85%, 

grey, sl..;;:::issile :::c blccky. 
white/clear, ;::lack, sal: pe;:;;er 

tex:L:red, :i::e :c Tedivn grai:-:ed, well scr:eci, ;Jc;~)r :~:: 

modera:ely cenented wi~h silica, :alr :0 gooc ;Jorosi:y, 
trace cher: peb;::les. 

Shale: 60%, as a;::ove. 
Sa::dstone: 40%, as above. 

Shale: 50%, dark grey to black, subfissL.e, caroo::aceoL:.S 
in part. 
Sandstone: 10%, as above. 
Coal: 40%, vitreous to subvi:reous, shaley in ;Jar:. 

Shale! 30%, as above. 
Sandstone: 30%, whi tel clear, black, salt and oeooer 
textL:red, fine to medium grained, in 
subangular clasts, poorly cemented 
porosity. 
Coal: 40%, as above. 

Shale: 5%, as above. 

part coarse grai:-:ed, 
with silica, good 

Sandstone: 90%, as above, fine to coarse grained, well 
sorted, subangular to subrounded clasts, poorly cemented, 
pebbly in part, good porosity. 
Coal: 5%, as above. 

Shale: 10%, light to dark grey, subfissile to blocky, 
silty. 
Sandstone: 90%, as above, fine to medium grained. 

Shale: 15%, as above. 
Sandstone: 85%, as above. 

Shale: 70%, dark grey, blocky to subfissile, silty. 
Sandstone: 30%, as above. 

Shale: 85%, dark grey, blocky, silty. 
Sandstone: 15%, as above. 

No sample. Working :ighc hole and high seepage losses. 

Shale: 90%, dark' grey, blocky to subfissile, s:"'lty i:"'. 
part, sideritic in part. 
Sandstone: 10%, as above. 

764508 Alberta Limited Page - 10 



NQRTHROCK et al East Mackay 1-77 [-77-64-50-125-30 

91C-915:r: 

915-92Cm 

920-925m 

925-930m 

930-93Sm 

. 935-940m 

940-945m 

945-95Cm 

95C-955m 

955-96Cm 

S~ale: 5%, as acove. 
Sanescone: 95%, white/clea.r, black, sal,:: 2'ce ;;e;;;;er 
cex':::uree, L.ne :0 ned::":lm g-rained, in 9ar:: CO:r~TO:--, C:Jarse 
grains, well sorced, ang-ular co subrounded, ooor ::0 

modera::ely cemencee wich silica, crace cherc: ;;ebbles, 
gooe porosity in par':::. 

S~ale: 10%, as above. 
Sanescone: 90%, as aoove, becoming we:l cernencee ::"n 9arc:, 
moderately cemented in part. 

Shale: 5%, as above. 
Sandstone: 95%, as above, generally well cemented with 
silica, moderate to well sorted, fair porosity in part. 

Shale: 10%, as above. 
Sandscone: 90%, light grey, salt and pepper textured, 
fine to medium grained, in part coarse grained, moderate 
to well sorted, angular to subangular, well cemented.with 
silica, tight to fair porosity. 

Shale: 70%, dark grey, blocky, silty. 
Sandstone: 30%, as above. 

Shale: 50%, as above . 
Sandstone: 50%, as above, generally well 
moderately cemented, good porosity in part. 

sorced, 

Shale: 70%, dark grey, subfissile, blocky in part, silty. 
Sandstone: 30%, whi tel clear, black, salt and pepper 
textured, medium grained, well sorted, moderately 
cemented with silica, good porosity in part. 

Shale: 40%, as above. 
Sandstone: 60%, as above. 

Shale: Trace. 
Sandstone: 100%, white/clear, black, salt and pepper 
textured, medium to coarse grained, well sorted, angular 
to subangular clasts, rounded clasts in part, mode~ate to 
well sorted, quartz overgrowths, fair to good porosity i:: 
part. 

Shale: 20%, as above. 
Sandstone: 80%, as above, medium to coarse grained. 

764508 Alberta Limited 'Page - 11 



l\ORTHROCK et al East Mackay [-77 1-77-64-50-125-30 

96C:-96S:rc 

96S-97Cm 

97C-975m 

975-98Cm 

980-985m 

985-990m 

990-995m 

995-1005m 

1005-1010m 

1010-1015m 

1015-1020:1'l 

Sr,ale: 30%, as acove. 
Sandscone: 7C%, as above, fine :0 Tediu~ graineo. 

Shale: 20%, as acove. 
Sandstone: 80%, as above, fine co ~edium grained. 

Sandstone: 1CO%, as above, fine grained, COmr:1on :TceciiL.:.:T. 
grair.ed, moderate to 'well cemented with silica, tight co 
fair porosity, scattered coarse grair,ed, rare glauc:::;:-:ite 
(or green chert). 

Sandstone: 100%, as above, becoming very fi~e to fi:',e 
grained, well cemented and tight. 

Sandstone: 100%, light grey, salt and pepper cextured, 
very fine to fine grained, well sorted, angular clast:s, 
well cemented with silica, tight to trace porosity in 
part. 

Shale: 5%, as above, cavings? 
Sandstone: 95%, as above. 

Shale: 15%, grey to dark grey, fissile to blocky, silty 
in part, pyritic in part. 
Sandstone: 85%, as above. 
Coal: Trace. 

Shale: 15%, as above. 
Sandstone: 85%, as above, becoming silty in part. 

Shale: 25%, dark grey, black in part, subfissile to 
blocky, silty, sandy streaks in part. 
Sandstone: 75%, as above. 

Shale: 15%, as above. 
Sandstone: 85%, light grey, salt and pepper textured, 
very fine to fine grained, silty, moderate sorting, well 
cemented and tight, pyritic in part, argillaceous in 
part. 

Shale: 30%, as above. 
Sandstone: 70%, as above, becoming very fine grained and 
silty, slightly argillaceous, tight. 
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l\0RTHROCK et al East Mackay 1-77 1-77 -64-50-125-30 

lC2C-lC25,n 

l02S-1030m 

Shale: 50%, grey to ciark grey, ol~xky to sco=issile, 
silLY, sa~dy l~ ~ar~, ~yri:ic. 

Sandstone: 50%, as above, ge~erally very fi~e grained and 
sil:y, argillaceous. 

Shale: 80%, as above, sideri:ic, pyricic. 
Sands:one: 20%, as above. 

Trip for bit at l031m. 

1030-1C35m 

1035-1040rn 

1040-1045m 

104S-10S0m 

10S0-105Srn 

1055-106Cm 

l060-1065rn 

Shale: 100%, dark grey, generally blocky, silty, very 
sandy in part, sandy streaks. 

Shale: 80%, as above. 
Sandstone: 20%, light grey, 
very fine to fine grained, 
sorting, well cemented, tight 
very fine grained and silty in 

Shale: 30%, as above. 

salt and pepper texLured, 
silty in part, moderace 

to fair porosity ir, part, 
part, trace mica flakes. 

Sandstone: 70%, as above, scattered medium to coarse 
grained in part? 

Shale: 20%, as above. 
Sandstone: 80%, whi tel clear, black, salt and pepper 
textured, very fine to medium grained, in part coarse 
grained, moderate to well sorted, angular to subangular 
in part rounded clasts, poorly consolidated, good 
porosity? 

Shale: 60%, grey to dark grey, blocky to subfissile, 
corrIDonly silty, in part sandy. 
Sandstone: 40%, as above. Also; grey, very fine to fine 
grained, silty and argillaceous, tight. 

Shale: 90%, dark grey, blocky, silty, very sandy in 
Sandstone: 10%, grey, very fine to fine grained, 
argillaceous, poor sorting, tight. 

part. 
silty, 

Shale: 80%, as above, in part brown ,hard, sideritic. 
Sandstone: 20%, as above, in par: light grey, very fine 
:0 fine grained, moderately sorted, well cemented, tight. 

764508 Alberta Limited Page - 13 
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NORTHROCK et al East Mackay [-77 1-77 -64-50-125-30 

lC65-1C7Cm 

lC7C-1075:-r 

1075-1080m 

lC80-1085m 

108S-1090m 

1090-109Sm 

109S-1100m 

1100-1105m 

110S-1110m 

l110-111Sm 

Shale: 40%, as above, 
sideritic i~ 9ar~. 

very s:"lty, 

Sandstcr:e: 60%, ligr.t grey to grey, very fir:e ~o :i:-.e 
grai:":ed, silty, ;Joor to moderate sor-ting, argillaceoL:s i:: 
part, well cemented and tight. 

Shale: 10%, as above. 
Sa::dstcne: 90%, as abcve, moderately ~o well scr:ed i:-, 
part, .in par: medium grained. 

Shale: 70%, as above. 
Sandstone: 30%, as above. 

Shale: 95%, as above. 
Sandstone: 5%, as above. 

Shale: 85%, dark grey, blocky to subfissile, 
not silty, sandy in part. 
Sandstone: 15%, light grey, salt ana pepper 
very fine to fine grained, silty in part, 
sorting, angular clasts, well cemented and tight. 

Shale: 30%, as above. 

generally 

textured, 
moderate 

Sandstone: 70%, as above, common fine to medium grained 
(see below). 

Shale: 90%, as above. 
Sandstone: 10%, as above. 

Shale: 70%, as above. 
Sandstone: 30%, whi tel clear, black, sal t and pepper 
textured, fine to medium grained, well sorted, angular to 
subangular, poorly consolidated, good porosity? Minor as 
above. 

Shale: 40%, as above. 
Sandstone: 60%, light grey, salt and pepper textured, 
moderate to well sorted, well cemented and tight. Also; 
white/clear, black, fine to medium grained, in part 
coarse grained, well sorted, angular to subangular and in 
part subrounded clasts, poorly consolidated? Trace to 
fair porosity in part. 

Shale: 5%, as above. 
. Sandstone: 95%, light grey, salt and pepper :extL:red, 
moderate to well sorted, well cemented and tight. Mi,:or 
fine to medium grained, in part coarse grained. 
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·NORTHROCK et al East Mackay [-77 [-77-64-50-125-30 

1115-11251" 

l125-ll3CT, 

ll3C-1l35m 

l135-ll40m 

l140-ll45m 

·1145-ll50m 

l15C-1155m 

l155-ll60m 

l160-ll65m 

1165-117Crr, 

l170-1175m 

2r_:~le: 5%, gre:i 
i:-, ;;ar:. 

,jark ~rey, e:lccky ::::: sl..:::::::issilf.:" sil:j 

Sa~ds:c~e: 95%, as aOove, rare glaLcc~i:e i~ oar:? 

Shale: 30%, COr-LTC:'. siderite. 
Sa:-,dsto:1e: 70%, as a'oove, very :tir,e ::c :ine grair;ed anG 
sil::y. 

Sf.ale: 80%, grey, 'olocky, gener-a.:...:..y very sandy, corr~Ticn 

sandy larr,ina::icns, (very :i:",e ~o fi:",e grair.ed). 
Sands::one: 20%, as above. Minor; white/elea!', :::::lack, sal:' 
and pepper ::extured, fine :0 medium grained, well sor:ed, 
;;oorly consolidated? Porosity? 

Shale: 5%, 'dark grey, blocky to su'o:tissile, silty i:: 
part. 
Sandstone: 95%, light grey, salt and pepper ::ex:ured, 
very fine to fine grained, in par: medium grained, "vell 
sor:ed, angular :0 subangular clasts, well cemented wi::h 
silica, sideritic in part, slightly calcareous, :ight, 
trace mica flakes. 

Shale: Trace. 
Sandstone: 100%, as above. 

Sandstone: 100%, as above. Becoming light grey :0 grey, 
salt and pepper textured, very fine grained ar,d sil::y, 
moderate to well sorted, tight. 

Shale: 80%, grey, blocky, very silty, commonly sandy. 
Sandstone: 20%, grey, salt and pepper textured, very fine 
grained and silty, argillaceous, poor to moderate 
sorting, well cemented and tight. 

Shale: 70%, as above, generally very sandy. 
Sandstone: 30%, as above. 

Shale: 95%, grey to dark grey, blocky, silty, very sa:-:dy 
in part. 
Sandstone: 5%, grey, salt and pepper textured, very ::::lr:e 
grained and sil:y, argillaceous, well cemented ar:d tigh~. 

Shale: 100%, as above. 

Shale: 100% dark grey, blocky to subfissile, silty, sa~dy 

. in part. 
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1180-1185:1'. 

1185-12COm 

12CC-1205m 

Sr:ale: 10C%, cark grey ::0 ;:;lack, suc:issile, :ricc:;­
micaceous, fla:: lus::er, ::race pyri::e. 

stale: 5%, as above. 
95%, 'l'ihi ::e/ clear, ;:;lack, 

t:ex::ured, fine ::0 coarse grai:",ed, very coarse grained i:-: 
par:, well sorted, angular to subrounded, well cerren::ed 
',Vl::h silica a:1G calcite, fait to good porosi::y i:-; part: 
(?), sideritic in part, rare chert peooles, COITlElon light 
gree:1 clasts. 

Sandstone: 100%, as above, fine to coarse grained, i:"', 
part very coarse grained, trace quartz overgrowths, fair 
to good porosit:y in part, trace pyritic matrix in part:. 

Sandst:one: 100%, white/clear, black, ~alt and pepper 
textured, fine to medium grained, in part coarse grained, 
well sort:ed, moderate to well cemented with silica, trace 
quart:z overgrowths, trace to fair porosity in part. 

Slater River log top at 1213.Sm. 

1205-1215m 

1215-1220m 

1220-1224m 

Shale: 5%, dark grey, blocky, silty. 
Sandstone: 95%, as above, cavings. 

Shale: 70%, dark grey, blocky to subfissile, micro­
micaceous, silty in part, sandy laminations in part. 
Sandstone: 30%, light grey, salt and pepper textured, 
very fine grained and silty, argillaceous in part, well 
cemented and tight. 

Shale: 80%, dark grey, subfissile to fissile, micro­
micaceous, occasional Silty/sandy streaks, mica flakes in 
part. 
Sandstone: 20%, as above. 

Trip for bit at 1224m. 

1224-1240m 

1240-125C:-[ 

Shale: 100%, dark grey, 
micaceous, silty in part, 

blocky to subfissile, 
occasional sandy streaks. 

micro-

Shale: 100%, as above, co~~on sandy laminations. 
Sandstone: Trace, light grey, salt and pepper text:ured, 
very [lne to fine grained, silty, poor to moderate 
sorting, well cemented and tight. 
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1250-1255,n 

1255-1260:11. 

1260-1265;1', 

126S-1270m 

1270-127Sm 

1275-1280m 

, 1280-1295m 

1295-1300m 

1300-1325m 

1325-1330m 

Shale: 100%, cark g-rey, su:Cfissile, :r.icrc,ricacecLs, =l::,.~ 

lus::er, comrnon sa:1cy la,rci:1a::ions. 

Shale: 90%, as above. 
Sarldst:orle: 10%, as above. Mirlor ve!:y =i:"':e 9!:ained a:"':c 
silcy, well ceme:1t:ed arld tigh::. 

Shale: 80%, as accve. 
Sands::one: 20%, as acove. 

Shale: 60%, as above. 
Sandstone: 40%, as above, in 
sorted, well cemented and tight, 

Shale: S%, as above. 

part modera::e 
kaolinitic. 

Sandstone: 95%, light grey, salt and pepper textured, 
very fine to fine grained, silty in part, moderate to 
well sorted, angular to subangular clasts, ;,,,ell cemer:ted 
with silica, kaolinitic, trace porosity in par::. 

Shale: 20%, dark grey, subfissile, silty in pa!:t, micro­
micaceous, flat luster. 
Sandstone: 80%, as above. 

Shale: 10%, as above. 
Sandstone: 90%, as above. 

Shale: 10%, dark grey, blocky to subfissile, micro­
micaceous, silty in part. 
Sandstone: 90%, light grey, salt and pepper textured, 
very fine to fine grained, silty in part, moderate to 
well sorted, angular to subangular clasts, moderate co 
well cemented with silica and kaolinite, trace porosi::y 
in part, becoming very fine grained and silty in part. 

Shale: 30%, as above. 
Sandstone: 70%, as above, locally abundant pyrite. 

Shale: 70%, dark grey, fissile to subfissile, micro­
micaceous, silty in part. 
Sandstone: 30%, light grey, salt and pepper textLrec, 
very fine to fine grained, silty, co~~orlly very =ir:e 
grained and silty, poor to moderate sorting, ,,\'ell 
cemented and tight, kaolinitic. 

1330-1335m Shale: 50%, as above. 
Sandstone: 50%, as above. 

764508 Alberta Limited Page - 17 



N0RTHROCK et al East Mackay [-77 1-77-64-50-125-30 

1335 -13 ~ C~, 

1340 -13 5 C~, 

135 C -13 7 CTc 

137C-1375;n 

1375-1380m 

1380-1385m 

1385-1390m 

1390-1405m 

1405-1410m 

1410-1414m 

S~ale: 70%, as a~ove. 
Sa~ds~8ne: 30%, as above. 

S1"':ale: 8C%, dark grey '::8 ~lack, sc~fissile ;::0 fissile, 
micromicaceous, sil~y in 9ar~. 
Sa~ds;::one: 20%, as aoove. 

S~ale: 7C%, as aoove. 
Sandstone: 30%, as above. 

Shale: 80%, dark grey, blocky ;::0 subfissi1e, micro­
micaceocs, silty in part, flat luster in part. 
Sandstone: 20%, as above. 

Shale: 70%, as above. 
Sandstone: 30%, light grey, very fine to fine grai~ed, 

s i 1 t Y in part , moderate to well sorted, poor sor:: ing in 
9art, well cemented and tight. 

Shale: 60%, as above, sideritic in part. 
Sandstone: 40%, as above. 

Shale: 80%, dark grey, blocky to subfissile, micro­
micaceous, flat luster. 
Sandstone: 20%, as above. 

Shale: 90%, as above. 
Sandstone: 10%, becoming very fine grained and silty. 

Shale: 80%, as above. 
Sandstone: 20%, light grey, salt and pepper 
very fine grained and silty, fine grained 
moderate sorting, well cemented and tight. 

Shale: 70%, as above. 
Sandstone: 30%, as above. 

textured, 
in part, 

Trip for bit at 1414m. 

1414-1430m 

143C-1435m 

Shale: 70%, dark grey, blocky to subfissile, micro­
micaceous, silty in part. 
Sandstone: 30%, as above. 

Shale: 80%, as above, sideritic in part. 
Sandstor:e: 20%, as above, mostly very fine grained and 
silty, sideritic in part, tight. 

764508 Alberta Limited Page - 18 



NORTHROCK et al East Mackay 1-77 [-77 -64-50-125-30 

14:3 5 -1 ~ ~ C:-n 

1440-1450m 

Shale: 95%, as above, sideri:ic i~ par:. 
Sands:one: 5%, as above. 

Shale: 100%, dark grey to black, blocky :0 subfissile, 
micromicaceous, cOIT~only siceritic. 

Radioactive Shale log top at 14S4.0m. 

1450-1455m 

1455-1460m 

1460-1465m 

1465-1480m 

1480-1485m 

.1485-1495m 

1495-1510m 

1510-1515m 

1515-1520m 

1520-1525rr, 

Shale: 100%, black, subfissile to blocky, fossiliferous 
in part. 

Shale: 100%, as above, trace fossiliferous, trace calcite 
veining. 

Shale: 100%, black to dark brown/black, blOCKY ::0 

subfissile, flat earthy luster, rare silty streaks, ::race 
fossiliferous, calcareous in part, white specks iG par:. 

Shale: 100%, black, subfissile to blocky, fla: earthy 
luster, no fossils. 

Shale: 100%, as above, trace fossiliferous, trace 
calcareous, trace Inoceramus. 

Shale: 100%, black to brown/black, subfissile to blocky, 
fla t earthy luster, fossi 1 i ferous in part, slightly 
calcareous, rare sandy streak. 

Shale: 100%, black to brown/black, blocky, flat luster, 
slightly calcareous in part, silty in part, trace saGGY, 
trace fossiliferous, trace dolomite rhombs in shale 

j- • 
ma~rlX. 

Shale: 100%, as above, becoming flat luster in part, not: 
dolomitic or sandy. 

Shale: 95%, as above. 
Sandstone: 5%, grey/brown, salt and pepper textured, very 
fine to fine grained, silty, poor to moderate sorti"g, 
well cemented and tight. 

Shale: 90%, as above. 
SancstoGe; 10%, as above. 

Devonian Imperial log top at lS2S.0m. 
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1525-153C;r 

153C-1535m 

1535-1540m 

1540-1545m 

1545-1555m 

1555-1565m 

1565-1575m 

:3['-<3.1e: 70%, 61ack tooc:;w:-j61ack, 
fla~ lus:er i~ par:, sil:y/sa~dy i~ 

Sa~ds:one: 3C%, grey/orow~, sal: 

olocky su6~issile, 

very fi~e to fine grained, silty, poor :0 mocera:e 
sorting, well ce~ented, argillaceous i~ part, :l;t:. 
Minor fine grai~ed, salt and peppe~ textured, well 
sorted, a~gLlar :0 subangular clasts, well cemented, 
:lgh:. 

Shale: 70%, as above, trace 
grey/brown, waxy luster, silty. 

light grey ligh: 

Siltstone: 10%, light grey, commor.ly very :i::e to ~i:--.e 

sandy, poor to moderate sort ing , kaolinitic, :: l;r:::, :race 
glaLconite, grading to sandstone in part. 
Sandsrone: 20%, light grey, very fine grained and silty, 
poor to moderate sorting, slightly argillaceoLs, 
kaolinitic, ~race glauconitic, tight. Also; as above. 

Shale: 60%, predominantly dark cavings. ~inor; grey, 
subfissile to blocky. 
Siltstor.e: 40%, light grey, cOITh'1lonly very fine to :ine 
sandy, poor to moderate sortir.g, kaolinitic, tight, trace 
pyrite, grading to sandstone in part. 

Shale: 70%, mostly dark cavlngs. Minor; 
blocky, pyritic in part. 
Siltstor.e: 30%, as above. 

Shale: 20%, as above. 

light grey, 

Siltstone: 80%, light grey, very fine sandy in part, 
argillaceous/kaolinitic, tight, slightly calcareous in 
part, trace mica flakes. 

Shale: 30%, as above. 
Siltstone: 70%, as above. 

Shale: 40%, as above. 
Siltstone:50%, as above, abundant dolomitized fossil 
debris in part, crinoids and brachiopods, locally sa['.c:y 
adjacent fossil debris. 
Sandstone: 10%, white/clear, black, salt .a::d ;;e;;;;er 
textured, fi~e to medium grained, well sorted, angular :0 

sl:Dancular clasts, well cemented wi th s i 1 ica ",._,~ 

dolomite, fossil debris in part. 
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1575-1S~C:T. 

15:3C-1585:T 

1585-159C:n 

1590-1595m 

S~ale: 5%, as a~8ve, ffiGs~ly cavi~gs. 

Sil~s::orle: a~cr1da~: dolomi~ized ~ossil 
de~ris, cri~oids, =ig~:. 

S~ale: 25%, as a~ove. 
Sil::s:orle: 75%, as above, COIT"T,Or1 fossil debris, tigh':. 

S~ale: 30%, dark cavings. 
Siltsco~e: 70%, as above, trace dolomi:ic foss=--~ ciebris, 
brachiopods and crinoids. 

Shale: 70%, as aoove, cavings. 
Siltstone: 30%, as above. 

Wiper trip at 1595m. 

1595-1600m 

16CO-1605m 

1605-1610:1\ 

1610-1640m 

1640-1645m 

1645-1650:1\ 

1650-1655m 

1655-1660m 

Shale~ 20%, cavings. 
Sandstone: 80%, as above, trace crinoids. 

Shale: 10%, cavirlgs. 
Sil:stone: 90%, light grey to grey, trace very fine to 
fine sandy in part, kaolinitic, tight, -crace pyrite, no 
fossils, calcareous in part. 

Shale: 5%, dark cavings. 
Siltstone: 95%, as above. 

Siltstone: 100%, light grey to grey, very fine 
part, kaoli!1itic, locally argillaceous, pyritic 
mica flakes, trace calcite veining in part, 
calcareous in part. Rare fossil debris in part. 

sandy irl 
i;t part, 
slightly 

Shale: 5%, grey, subfissile to blocky, micromicaceous, 
silty. 
Siltstone: 95%, as above, rare fossil debris. 

Shale: 10%, as above. 
Siltstone: 90%, as above. 

Shale: 30%, as above. 
Sil-:s1:one: 70%, as above, cormnon shale par1:ings. 

Shale: 40%, as above. 
Siltstone: 60%, light grey to 
part, slightly argillaceous, 
rare fossil. 

grey, very 
kaolinitic, 

fi!1e sandy i:1 
mica flakes, 
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1660-162C'T, 

168C-1685m 

1625-1695m 

1695-170Cm 

1700-1715m 

1715-1720m 

1720-1721m 

1721-1725m 

Shale: 70%, grey, blocky, sil:y, micro~icaceaLs. 
Sil~stor.e: 30%, as above, ~o :ossils. 

Shale: 40%, grey, blocky, silty, micromicaceoLs i~ par:. 
Siltstone: 60%, as above, ~race pyritic. 

Shale: 30%, as above. 
Sil~stone: 70%, as above. 

Shale: 50%, as above, corrIDon dark cavings. 
Siltstone: 50%, as above, common dolomitic fossil debris. 

Shale: 70%, as above, abundant cavings. 
Siltstone: 30%, as above, shale partings in part. 

Shale: 30%, as above, abundant dark cavings also. 
Siltstone: 70%, light grey, very fine sa~dy in part, 
slightly argillaceous in part, argillaceous par~ir.gs in 
part, kaolinitic, tight, mica flakes. 

Shale: 80%, dark grey, fissile to subfissile,. rare micro­
micaceous in part, flat luster. 
Siltstone: 20%, as above. 
Sandstone: Trace, off white, quartzitic, very fine to 
medium grained, moderate to well sorted, well cerr,enced 
with silica and dolomite, tight. 

Shale: 90%, as above. 
Siltstone: 10%, as above. 

Radioactive Shale log top at l727.Sm. 

1725-1730m 

1730-1735m 

Shale: 50%, as above. 
Siltstone: 50%, as above. 

Shale: 50%, as above. 
Sandstone: 50%, light grey to grey, common 
fine sandy, kaolinitic, argillaceous in 
cemented and tight, dolomitic in part, 
sandstone in part. 
Sandstone: Trace, white 
grained, moderate sorting, 
and tight, dolomitic. 

to light 
angular 

grey, 
clasts, 
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173.5-174C:n 

174C-174.5:r 

1745-1760:r, 

1760-176.5m 

176S-177Sm 

177S-1780m 

1780-1785m 

178S-1790m 

179C-1795m 

179S-181C:n 

1810-1820m 

Shale: 30%, as above. 
Silts~o~e: 60%, ~s acove. 
Sandsto~e: 10%, as above. 

Shale: 40%, dark qrey, seb=issile to :issile, Leace sil;:y 
in part, flat lester, micromicaceoes in par~. 
Si1::,s':one: 30%, as above, gradi:'.g to sandstor.e in par;:, 
dolomitic in par:. 
Sands;:one: 30%, as above. 

Shale: 20%, as above. 
Siltstone: 70%, as above. 
Sandstone: 10%, as above. 

Shale: 10%, as above. 
Siltstone: 90%, light grey, commonly very fine sandy, 
well cemented, kaolinitic, tight, dolomitic, trace 
dolomitized fossil debris, crinoidal. 

Shale: Trace. 
Sandstone: 100%, off white, 
grained, sil:y, poor to 
cemented with silica and 
part, mica flakes. 

quartzitic, very fine to fine 
moderate sorting, moderately 
dolomite, trace porosity in 

Shale: 10%, dark grey, blocky to subfissile, silty. 
Sandstone: 90%, as above. 

Shale: 30%, as above. 
Sandstone: 70%, as above, becoming light grey, very fine 
grained and sil ty, poor to moderate sorting, well 
cemented with silica and dolomite, tight, in part grading 
to sandy siltstone. 

Shale: 90%, dark grey, fi ssi Ie, rare micromicaceous, rare 
silty, flat luster. 
Sandstone: 10%, as above. 

Shale: 100%, as above. 

Shale: 100%, dark grey/black, subfissile to 
trace micromicaceoDs, crace pyri:ic in part, 
dolomitic in par:. 

fissile, 
sligr=tly 

Shale: 100%, dark brown/black, subfissile to blocky, 
trace pyritic, slightly dolomitic in part, trace silty in 
part. 
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182C-187C:r Sr:a1e: 10C%, 
waxy 1us::er, 

grey 
silty, 

to cark grey, sucfissi1e 
pyrit:ic in 9ar::. 

fissile, 

Hare Indian Shale log top at 1871.0m. 

187C:-1890~ 

1890-1910rn 

1910-1920rn 

192C-1935rn 

1935-1950m 

1950-1955rn 

1955-1960m 

1960-1970rn 

1970-1983rn 

Shale: 100%, dark grey to dark crown/black, subfissile :0. 

clocky, flat earthy luster, t:race9yri::ic, trace calci::e 
veif!i~g in part, slightly calcareous in part. 

dark brown/black, sub:issile to 
blocky, trace !11icromicaceous in part, rare pyrite, :: race 
calcite veining, trace coarse crystalline ~alcit:e 
fracture fill. 

Shale: 100%, black to 

Shale: 100%, as above, trace calcite veining. 

Shale: 100%, dark brown/black, subfissile to olocky, 
rnicrornicaceous in part, coromon to 
veining, locally slickensided, trace 
calcite fracture fill. 

abundant calcite 
coarse crystalline 

Shale: 100%, dark brown/black, subfissile to blocky, 
IT.icrornicaceous in part, common .calci te veining. 

Shale: 100%, as above, becoming dark grey/black, trace 
pyrite, trace calcite veining. 

Shale: 100%, as above, common calcite veining, locally 
silty in part, white specks in part. 

Shale: 100%, as above, common calcite veining, abundant 
pyrite. 

Shale: 100%, dark grey/black, 
rnicromicaceous in part, flat 
part, trace silty streaks. 

subfissile to 
luster, trace 

fissile, 
pyrite in 

Trip for bit at 1983m. 

1983-1985m Shale: 100%, dark grey to black, fiss i le to subfiss i le, 
flat luster. 

Bluefish log top at 1987.0m. 

1985-1990m Shale: 100%, dark grey :0 black, fissile to subfissile, 
. abundant calcite veining, locally very calcareous, white 
specks in part. 
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199C-1995:1', 

1995-2CCCm 

2000-200Sm 

Sr,a1e: ::'00%, ciark b:::-o'tln/b::'ac<, suo:issile to :::~L::ckj, :la:: 
lus::er, corr,morlly very calcareous, CO:1'"TO;, ca1ci::e veL-:i:--:::;. 

Shale: 100%, as 
fi~:" 

above, 
i" ;;ar:., 

~race calcl::e 
'::race s~aced" fossils, 

S[',ale: 100%, as above, very calcareous i:-:. pa:::-t, wr:i::e 
specks i:,,[ pan:, trace fossili:erous, co~!ncn calci::e 
veini;-:g. 

Hume log top at 2006.0m. 

2005-2007m 

2CC7-2C10m 

2010-2015m 

2015-2020m 

2020-2025m 

2025-2030m 

Shale: 100%, as above. 
Limestone: Trace, off whit.e 'Co 
coarse bioclastic, grai:-',scone or 
Amphipora Sp. see~. 

light brown, medium '::0 

packstor.e, dense, ::race 

Limestone: 100%, off whi te ::0 1 igl::: brown, micro­
crystall ine to very fine crystall ine rna ::rix, 'Cype II I I, 
coarse bioclastic f:::-agments, dense, wackestone to 
packstone, brachiopods, crinoids, no show. 

Limestone: 
wackestone 
styolitic. 

100%, as above, 
to packstone, dense, 

trace cherty in ;;ar::, 
possible calci:.e veining, 

Limestone: 100%, as above, generally light brown, 
cryptocrystalline to microcrystalline, type I-II/I, no 
vi sable poros i ty, wackestone to mudstone, non dolomi t ic, 
non cherty, rare calcite fracture lining with 
pyrobitumen. 

Limestone: 100%, as above, rare calcite veining with 
pyrobitumen fill, rare streak of bioclastic grains::one 
with patchy 1/111 intercrystalline porosity wi::h 
pyrobitumen fill, no effective porosity, no show. 

Limes"tone: 100%, 0 ff white to light brown, cryp::o­
crystall ine to microcrystall ine , scattered bioclas::s, 
muds::one to wackestone. Rare grai::stone, type 1/ I I I, 6% 
in::ercrys::alline porosi::y filled with pyrobi::ume~, :--:0 

effective porosity. 

2030-2035m Limes::one: 100%, as above, no porosity or show, CO:1',,[1.on 
very coarse crystalline calci te fracture fill, mudstone 
to wackestone, dense. 
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2C35-2C':;C:r 

2C4C-2C.~5:-r. 

2045-2C42m 

2048 - 2 0 50:n 

2C 5 G- 2 0 5 SIT, 

l1:1'e3 :::;:-:e: 1CO%, as IiIIl, 
:-nuds :c:---~e, de:--: se, C8rnrTl.cr: 
wi:!: 6% incercrys:alline 

calci:e vei:"s. Trace gral:,.s::):-~e 

parasi:y wi:!: pyrabi:u~e~ ~ill. 

crys:alline 
1:)0%, CJ=f w!1':"te :a 
ca rnicrCJcrystalline, 

~ ':"gh t orawr:., 
:y;;e II/I-I, :',0 

cryp:a­
visable 

;:;orcsi:y, mudstone :a wac'<estone, fossiliferous, crinoids 
a:.c brachiopads. 

limestone: 100%, as above. Trace af fine to ~edium 

crystalli:ie calcite frac'::ure lining wi:h 6-10% porosi-cy 
containing dead oil specks, faint fluorescence and a 
quick s-creaming cu: fluorescence, poor live oil show. 

Limestone: 100%, off white to 
crystalline :0 microcrystalline, 

light brown, 
type II/I, no 

porosity, wackestone co packstone, :ion dolomicic. 

crypto-
visable 

Limestone: 100%, as above, mostly packstone, disse:ni;:-,ated 
pyrite in par:, minor dark brown, cryptocryscalline, type 
I, dense, slightly argillaceous, silty, mudstone, grading 
to grainstone in part. 

Trip for bit at 2055m. 

Bea~ess log top at 2059m. 

2055-2060m 

206C-2065m 

2065-2C7C:1\ 

207C-2C75:-r 

Shale: 60%, trip cavings. 
Limestone: 40%, off white, minor light grey, micro­
crystalline, type II/I, ostracod mudstone, no visable 
porosity, commonly silty, slightly argillaceous. 

Shale: 10%, trip cavings. 
Limestone: 90%, as above, rare ostracod, mudstone, no 
visable porosity. 

Shale: 50%, as above. 
Limestone: 50%, as 
argillaceous in part, 

Shale: 40%, cavings. 

above, comrnonly silty, slighcly 
minor type I, ostracod mudstone. 

Limes:one: 6C%, as above, locally moderate silty and 
argillaceous, dense. 
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2075-2C80:1( 

2080-2085m 

2085-2095m 

2095-2100m 

2100-2105m 

2105-2115m 

2115-2120m 

2120-2125m 

Shale: 30%, as above, ;JreciorFinan:ly 
grey, blocky, very Silty. 

cavL"'.gs, 

Li:nestone: 70%, 0:;::;: '.,rhite ~o ligr.t grey, ligr.: 
grey/brown, cryptoc~ystal~ine to mic~ocrystal~ine, :y~e 

II/I-I, mudstone, fossiliferous in part, cri~oicis a~ci 

brachio~ods, sl igh t to moderately s i 1 ~y, argillaceous i:1 
par~, local sa:1dy streaks. 

Shale: 20%, cavings. 
Limestone: 30%, off white to light browr:, ,dcro­
crystalline to cryptocrystalline, type II/I, :1,i::or cy~e 

I, mudstone, no visab1e ~orosi ty, crinoicial, Ti:--.or 
packstone. 

Shale: 30%, cavings. 
Limestone: 70%, as above, ost racod mudstone, crirloicial, 
no visable porosity, rare grainstone streak, trace ~yrite 
in part, calcite ~eining in part. 

Shale: 10%, dark brown, blocky, very calca~eous, grading 
to limestone. 
Limestone: 90%, off white to light brown to light 
grey/brown, cryptocrystalline to microcrystalline, type 
II/I, mudstone, no visab1e porosity, trace calcite 
veining, locally very argillaceous, silty in part, 
grading to shale in part. 

Shale: 5%, as above. 
Limestone: 95%, as above, locally very silty. 

Shale: 20%, as above. 
Limestone: 80%, as above. 

as above. 
90%, off white to 
cryptocrystalline to 
I in part, mudstone, 

light brown to light 
microcrystalline, ~ype 

locally very silty, 

Shale: 10%, 
Limestone: 
grey/brown, 
II/I, type 
slightly 
crinoida1. 

argillaceous in part, minor packstone, 

Shale: 20%, as above. 
Limestone: 80%, as above, trace pyri te, rare a:1hycir ice, 
crinoids and brachiopods, mudstone, minor packstorle. 
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2125-213C:-n 

213C-2135T 

2135-214Cm 

Shale: 40%, 
sub:issile, 
LiTes:::one: 
very sil:.::y, 
bracl:iopods. 

predomi~a~:ly cavi~gs, mi~or lich: grey, 
waxy lus:er, silty, slightly calcareous. 
60%, as aDove, cscraccci :Tn.:.ds:::c::e, cc:r"Tc:".1y 

:'.0 visable poros:'ty, argillaceous :'n par:::, 

Sl:ale: 10%, as above. 
Li:r.es::o~e: 90%, off whi:::e 
grey/brown, microcrystalline 
II/I-I, mucistone, no visable 
ostracods, brachiopods. 

Shale: 30%, as above. 

to light brcw~ to 1igh: 
to cryptocrystall~ne, :ype 
porosi:y, minor packstone, 

Limestone: 70%, as above, cowmonly very silty, grading ~c 

siltstone in part. 

Landry log top at 2143.0m. 

214C-2145m 

.2145-2148m 

2148-2150m 

2150-2155m 

2155-2160m 

216C-2165:r, 

Shale: 20%, as above, mostly cavings. 
Limestone: 80%, light grey to light grey/brown, 
microcrystalline, type II/I, mudstone, scattered fossils, 
generally silty to very silty, slightly argillaceous in 
part. 

Lirr.estone: 100%, as above, ostracod brachiopod mUdstone', 
rare grainstone with trace porosity with dead oil specks~ 

no effective porosity. 

Limestone: 100%, as above, rare porosity with dead oil as 
above. 

Limestone: 100%, off white to light brown crypto­
crystalline to microcrystalline, type II/I, mudstone, 
minor packstone, ostracods, brachiopods, pelletal in 
part, commonly light grey and very silty. 

Limestone: 100%, as above, common dark brown, type I, 
very argillaceous grading to shale in part, rare calcite 
veining. 

Shale: 10%, dark brown, blocky, very calcareous. 
Limesto~e: 90%, off white to light grey/brown, ligh:.:: 
grey, cryptocrystalline to' microcrystall~ne, ccrmnonly 
very silty, type II/I, mudstone, fossiliferous in part, 

. pelletal in part? Trace very argillaceous in part. 
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2l6S-2l;CT 

2l7C-2l80!Tl 

Shale: 30%, as aoove, ~race calci:e vei~i~g. 
Limestone: 70%, as above. 

Shale: 5C%, as above, brow~ to dark brown. 
Limestor.e: 50%, as above, generally very silty, sligh::::ly 
argillaceous, rare pellets, mudstone, ~o visable 
porosity. Abundant calcite veining. 

Arnica log top at 2183.0m. 

2l80-2l8Sm 

2l8S-2l90m 

2l90-2l95m 

2l95-2200m 

2200..,.220Sm 

2205-22l0m 

Limestone: 10%, as above, pelletal in part. 
Dolomite: 90%, light brown, microcrystalline to very 
fine crystalline, trace fine crystalline, type 1/111-
III/I, 6-8% intercrystalline and pinpoint porOSity, crace 
pyrobitumen in part, mudstone, crinoidal. 

Dolomite: 100%, light brown, microcrystalline to very 
fine crystalline, type 1-1/111, rare 6% intercrystalline 
porosity in part, generally tight, slightly calcareous. 
Co~~on calcite veining. 

Dolomi te: 100%, as above, 6-8 % intercrystalline porosity 
in part, rare pyrobitumen slightly calcareous, trace 
anhydritic, common calcite veining, common coarse 
crystalline calcite fracture fill. 

Dolomi"te: 100%, as above, becoming moderately calcareous 
in part, microcrystalline to fine crystalline, type I, no 
visable porosity, in part type 1/111, common calcite 
veining. 

Dolomite: 100%, light brown to grey/brown, predominantly 
type I, cryptocrystall ine to fine crystall ine, mudstone, 
no visable porosity. 

Limestone: 10%, off white, cryptocrystalline, type I, 
dense, mudstone. 
Dolomite: 90 % , light brown, mottled, cryptocrystall ine to 
microcrystalline, type 1-1/111, minor microcrystalline co 
very fine crystalline, 6-8% intercrystalline porosicy i:; 
part, common dead oil staining on fractures, COITLTo!':ly 
very calcareous, calcite veining in part, bioclastic 
"textured in part. 
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221C-2215:r: 

2215-222C:r, 

2220-2225m 

2225-2230m 

2230-2235m 

2235-224Cm 

224C-2245:n 

Ll:Tesc:~)ne: 60%, 0== ,,'/r.i:e :0 1igr.: b:::,:Y...:n, ,=ry:;:,::~-
crysca11ine, :ype II/I-I, de~se, :Tuds~one. 

Dolo:ni:e: 40%, as 200ve, i~ pa.:::-t :r,icrocrysc:alli:--:e to 'leCI 
fine crystalline, type 1/111, 6% incercrys:211i~e 
porosicy wich crace pyrooicuxen. 

Limestone: 70%,as aoove. 
Jolomite: 3C%, light brown to grey/orown, micro­
crystalline to very fine to fine crystalline, type I­
I/III, in part. III/I, 6-10% in~ercrystalli:1e po:::os':"ty an 
pinpoint porosity wi~hout. pyrooitumen, no fluorescence or 
cut fluorescence. 

Limestone: 7 C %, off whi::e to 1 igh t brown, cryp: 0-

crystalline t.o microcrystalline, type II/I, muds~o~e, 

dense, comrnon coarse crystall ine euhedral ca lci t.e 
crystals wit.h rare pyrobitumen. 
Dolomi te: 30 %, light grey /orown, microcrystall i:1e :0 very 
fine crystalline, type 1/11-1, mudstone (?), pelletal in 
part, very calcareous in part, rare incercrystalline 
porosity with pyrooitumen fill. 

Li,nestone: 80%, as above, COITLrrlon coarse crys tall ir:e 
euhedral calcite crystals fracture lining. 
Dolomite: 20%, as above, local very fine crystalline type 
III/I, 8% intercrystalline porosity, trace anhydrit.ic. 

Limestone: 70%, as above, trace coarse euhedral calci:e 
void lining. 
Dolomite: 30%, light brown, microcrystalline to very fine 
crys~alline, type I-I/III, mottled textured, very 
calcareous in part, bioclastic packstone, tight to 6% 
intercrystalline porosity with pyrobitumen fill in part .. 

Limestone: 40%, as above. 
Dolomite: 60%, as above, trace microcrystalline with 4-6% 
intercrystalline porosity without pyrobicumen, trace 
anhydrite. 

Limestone: 30%, as above. 
Dolomite: 70%, light brown, 
crys:.alline, type I, 
intercrystalline porosity 
part, generally calcareous, 

microcrystalline to very fi~e 

minor type 1/111, 4-6% 
in part, pyrobitumen fill i~ 

common calcite veining. 
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LiTes~c~e: ~race. 

Jolo~i~e: 100%, ligh: grey/brow~, ~inor brow~, Ticro-
crys:alli:1e 
III/I, 6-8% 

to fi~e crys~alline, 

i~[ercrys~alli~e porosity i:l 
1-1/111, trace 

very fi"e 
r1:,e crystalline, trace pyrobi:umen, m:"nor ;)1:1P01:-:': 

porosity, commo~ calcite veining, COIT~O:1 very coarse 
crys:alline calcite frac:ure lini~g. 

White Dolomite log top at 22S4.0m. 

225C-2255m 

2255-2265m 

2265-2270,n 

Jol~mite: 100%, light brown to ligh: grey/brown, 
cryptocrystalline to microcrystalline, type I, mudstone, 
minor packstone, generally very calcareous, no visable 
porosi-cy. 

Dolomite: 100%, off white to very light grey/bro'.tm, 
cryptocrystall i!ie to microcrysta lline, type I, general 1 y 
calcareous, no visable porosity, calcite filled micro­
fract ures,' muds'L.one, gr:ost ost racods. 

Dolomi:e: 
muds-cone. 

100%, as above, commonly very calcareous, 

Trip for bit and laydown MHO tools. 

227C-2275m 

2275-2280m 

228C-2285m 

Shale: 90%, trip cavings. 
Dolomite: 10%, off white to very light grey/brawn, 
cryptocrystalline to microcrystalline, type I-l/Il, no 
visable porosity, mudstone, slightly calcareous in part, 
slightly silty. 

Shale: 10%, cavings. 
Dolomite: 50%, as above. 
Limestone: 40%, off 
microcrystalline, type 
ostracod, very abundant 
lining, trace anhydrite. 

Shale: Trace. 

white, cryptocrystalline to 
II/I-I, dense, mudstone, rare 
coarse euhedral calcite fracture 

Dolomite: 95%, white to off white, light brown to browel, 
cryptocrysta 11 ine :0 microcrysta 11 ine, in part fi ne :0 
coarse crystall ine, m'Jdstone, comInon coarse oioclast ic 
g rair:s:one, calcareous in part, trace coarse crystal 1 ir:e 
calcite void lining, trace of 6-8% intercrystalline 

,porosity with pyrobitumen fill, possible vuggy porosity. 
Limestone: 5%, as above. 
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2285-229CTl 

2290-2295T, 

2295-230Cm 

2300-2305m 

.2305-2310111. 

2310-2315111. 

2315-2320m 

2320-2325111. 

2325-2330:Tl 

JcloT,i:::e: ~JO%, off w:t~te :::c ligr.: 6rc'N-:~, Ticrc­
crystalline to very f~ne crystalli::e, type I, no visacle 
pcrcsi~y, mudstone, :race ligh~ grey a~d silty, :r2ce 
a,:hydrite, trace coarse crystalline calcite :rac:c.:re 
lir:i,,-g. 

Silcscc,,-e: Trace, light grey, blccky, silty, sligh:ly 
argillaceous, trace pyritic, dolomitic, eight. 
Jolcrnite: 100%, off white to light brow,,-, 
crystalline, type I, minor type I/Il, ;"to 
porosity, mudstone, calcareous in part. 

rnicrc­
visacle 

Limestone: Trace, cryptocrystalline, dense, muds:cr:e. 

Siltstcne: 
Dolomite: 

40%, as above. 
60%, as above, 

textured with sparse fossils. 

Siltstone: 20%, as above. 

cherty in pa:c:-t, :nuds:::cr:.e 

Dolomite: 60%, off white to light brown, microcrystalline 
to very fine crystalline, type I, trace type 1/111 with 
4% intercrystalline porosity, mudstone. 
Chert: 20%, white to off white, light grey and ligh::: 
brown, mottled, grainstone textured, possible pelletal. 

Dolomite: 100%, as above, very cherty, silty in par:, 
type I, dense, mudstone. 

Dolomi te: 100%, as above, becoming fine to very coarse 
crystalline, type I, no visable porosity, grainstone, 
cherty in part, silty in part. 

Dolomite: 100%, off white to white, mottled in part, 
microcrystalline to very fine crystalline, rlne :0 very 
coarse crystalline, mudstone and grainstone, type I, "-0 

visable porosity, locally light grey and silty. 

Dolomi te: 100%, as above, mudstone 
I, no visable porosity, anhydri t ic 
streaks. 

and grainstcr:e, 
in part, trace 

:y:;;e 
silty 

Siltstone: 5%, light grey tc 
locally moderately argillaceous, 

grey, hard, dolomi:ic, 
locally grading :0 sh21e 

in part. 
Dolomite: 95%, off white to light brown, microcrystalline 
to very fine crystalline, in part fine crystalli~e, 

mudstone, minor grainstone, no visable porosi~y, trace 
coarse crystalline calcite void fill. 
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233C-2235rr 

2335-234C:1', 

2340-2342m 

Srale: ~race, grey, grey/gree~, sG6fissile, sil:y. 
Sil~s:8~e: Trace, as above, 18cally very argillaceoLs. 
Dolomi:e: lCO%, as a60ve. 

Shale: Trace, ligl:t grey to ~ignt grey/greer:, sGb:issile, 
waxy luster in part. 
DolomL:::e: 100%, white to of: whi:e, mo::lec, :nediL!T: :8 
ve ry 80arse crystall ine, grains tone, :ype I, n8 vi sa61e 
porosity, minor mudstone, trace silty in part, local 
sar:dy streaks. 

Siltstone: Trace as above. 
Dolomite: 100%, as above, mostly bioclastic grains:one. 

Trip for bit at 2342m. Bit scrubbed. 

2342-2345 

2345-2350m 

2350-2355m 

2355-2360m 

2360-2365:1': 

Siltstone: 50%, light grey, hard, dolomitic, slightly 
argillaceous. 
Dolomite: 50%, off white to light grey/brown, micro­
crystalline to fine crystalline, type I, no visable 
porosity, generally very silty/sandy, mudstone, generally 
very silty/sandy, mudstone, grading to siltstone in part. 

Shale: Trace, light green/grey, light grey, subfissile, 
silty, grading to siltstone in part. 
Dolomi te: 100%, white to off whi te, microcrystall ine to J 

Ilne crystalline, type 1/111-1, no visable porosity, 
mucstone(?), rare glauconite grains, co~mon very 
Silty/sandy. 

Siltstone: Trace, as above. 
Dolomite: 100%, as above, trace disseminated pyritei:1 
part, co~monly very silty/sandy. 

Siltstone: Trace, as above. 
Shale: Trace, as above. 
Dolomi te: 100%, as above, very rare glauconi te grai~s, 

rare pyrite, trace intercrystalline porosity in part, 
generally very silty/sandy. 

uolo:1',ite: 100%, off white to white, microcrystalline :0 
fine crystalline, type 1/111-1, no visable porosi:y, 
trace dissemi~ated pyrite, mudstone (?), possible 
grainstone in part, locally very silty, trace coarse 

. crystalline calcite void lining. 
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2365-2368,n 

2368-2375m 

locally med~Jm C82rse Jolcmi:e: :00%, as above, 
crystalline, type 1/111-111/1, bioclas~ic grains:o~e. 

Dolomite: 100%, as above, :Tl.icrocrystalline 
crystalline, type 1/111-1, :',0 visable porosi:y, 
disseminated pyrite in part. 

mGcisto;-'.e, 

Pink Dolomite log top at 2378.0m. 

2375-2380m 

2380-2385 

2385-2390m 

2390-2395m 

2395-2400m 

FTD: 2400m 

Siltstone: Trace, light grey to grey, dolomitic, tigh:. 
Dolomite: 100%, off white to white, very :ine to :i:--:e 
crystall ine, minor microcrystal 1 ine, type I / L1: I -:::, trace 
intercrystalline porosity to 6-8% in part, ~ucis:one, 

trace silty streaks, disseminated pyri te in part, trace 
slightly silty and sandy. 

Siltstone: 5%, light grey, 
argillaceous. 

hard, dolomitic, slightly 

Dolomite: 95%, as above, minor 
staining)generally slightly 
streaks. 

reddish mottled cast (Iron 
silty, common siltstone~ 

Shale: 5 %, I ight grey to light green/grey, subfi ss ile, 
silty, dolomitic. 
Dolomite: 95%,white to off white, very fine to fine 
crystalline, in part microcrystalline, type 1/111-1 no 
visable porosity, mudstone (?), trace reddish cast in 
part Iron staining, rare red mottled chert.? slightly 
silty/sandy, trace euhedral coarse crystalline calcite 
void lining. 

Siltstone: Trace, as above. 
Dolomite: 100%, as above, pinkish cast in part. Iron 
staining, generally slightly silty, trace coarse 
crystalline calcite void lining, trace bright green 
shaley patches (glauconite?) . 

Shale: Trace, light green/grey, pale green, sil:y, 
subfissile. 
Siltstone: 5%, as above. 
Dolomite: 95%, off white to white, pinkish cast in part, 
very fine to fine crystalline, in part microcrystalli:--.e, 
type 1/1111, no visable porosity, slightly silty. 

Reached at 221Shrs 19-J.AN-OO. 
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Appendix "A" 

Drill S~em Tes: reslil:s a=:ac~ed. 
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DELTA-P TEST CORP. 

WELL TESTING AND EVALUATIONS 

PO BOX 48157 
40 MIDLAKE BLVD. 9 

CALGARY 9 ALBERTA T2X 3C9 

Northrock et al East MacKay 

64-46-41.610 / 125-43-10.277 
Arnica 2175-2204 
DST # 1 



I. , 

Fri. Jan. 21. 2000 

Northrock et a1 East MacKay 
64-46-41.610 / 125-43-10.277 
Arn.ica 2175-2204 
DST # 1 

PRETEST CALCULATIONS 

FILENAME 
GAS GRAVITY 
FORMATION, DEPTH 
FORMATION PRESSURE 
FORMATION TEMPERATURE 
AVE CHAMBER TEMP 
INITIAL CHM SURFACE PRESSURE 
INITIAL GAS/N2 HEAD PRESSURE 
INITIAL TOTAL CUSH. PRESSURE 

INITIAL CUSHION LENGTH 
LIQUID CUSHION GRADIENT 
DOWN HOLE CHOKE DIAMETER 
CHOKE COEFFICIENT 

DRILL COLLAR LENGTH 
DRILL COLLAR I.D. 
DRILL COLLAR CAPACITY 
DRILL COLLAR VOLUME 

LOWER DRILL PIPE LENGTH 
LOWER DRILL PIPE I.D. 
LOWER DRILL PIPE CAPACITY 
LOWER DRILL PIPE VOLUME 

UPPER DRILL PIPE LENGTH 
UPPER DRILL PIPE I.D. 
UPPER DRILL PIPE CAPACITY 
UPPER DRILL PIPE VOLUME 

TOTAL CHAMBER VOLUME 
LIQUID CUSHION VOLUME 
NET CHAMBER VOLUME 

GAS 
GAS SATURATED H20 
PURE LIQUID INFLUX 

MAX. RATE 
497116.1 m3/D 

1137.4 m3/D 
1137.4 m3/D 

N2361.DST 
.65 

2190.00 MKB 
22294.20 KPAg 

68.31 DEG C 
36.41 DEG C 
90.00 KPAa 

105.35 KPAa 
105.35 KPAa 

.00 m 

.00 kPA/m 
12.70 mm 
18.02 m3/D/KPA 

56.11 m 
74.00 mm 

.004301 m3/m 
.241 m3 

2105.53 m 
91.00 mm 

.006504 m3/m 
13.694 m3 

.00 m 

.00 mm 
.000000 m3/m 

.000 m3 

13.94 m3 
.00 m3 

13.94 m3 

MAX. SURFACE DP/DT 
2484.6 KPA/min 

24.5 KPA/min 
5.5 KPA/min 

GAS 
GAS SATURATED H20 
PURE LIQUID INFLUX 

INITIAL CONVERSION FACTORS 
200.1 m3/D/KPA/min 

46.4 m3/D/KPA/min 
205.9 m3/D/KPA/min 



•• ..1 <: • 

FOri, Jan 21, 2000. 

Northrock et al East MacKay 
64-46-41.610 / 125-43-10.277 
Arnica 2175-2204 
DST # 1 

CLOSED CHAMBER REPORT SUMMARY 

FLOW TIMES 

FLOW # 1 = 4 

FLOW RATES 

FLOW # 1 initial 
final 

RECOVERY 

LENGTH (m) VOLUME 
------ ------

40 0.260 
74 0.481 
56 0.159 

------ ------
170 0.900 

COMMENTS 

(rninu.tes) 

SHUT IN # 1 = n/a 

(rn3/D) 

GAS LIQUID 

o 
o 

(m3) -

390 
390 

DESCRIPTION 

DRILLING MUD 
MUD CUT SALT WATER (66000 ppm NaCI) 
SALT WATER (80000 ppm NaCI) 

TOTAL RECOVERY 

Surface pressures and gas flow rates have been recorded on a minute 
by minute basis throughout three flow periods and the results, in 
tabular and graphical form, are contained in the following pages. In 
summary, salt water (80000 ppm NaCI or 48000 mg/L Chlorides) with no 
sign of hydrocarbon was produce following the initial preflow mud surge. 
Please note that the packer seat was lost 4 minutes into the preflow 
and the test was terminated after two attempts were made to re-inflate 
the packers. 

Analysis for liquid production during this test was undertaken 
ultilizing pressure readings from the gauge above the shut-in tool 
(#70359) in conjunction with the r~ported recovery. Calculations 
indicate a recovery gradient of 11.94 kPa/m which is reasonable for 
muddy salt water and the reported recovery is verified. The liquid 
rate stabilized at 390 m3/D before the pack seat failed. 

Baker Testers' test tool was inflate straddle. Gauges #70359 
(fluid recovery @2162m) and #70360 (outside recorder @2178m) have 
been converted and included in this report. 

PRESSURES kPaJg) outside @2177 meters 

IH 24234 
IPF 10315 
FPF 7818 
lSI n/a 
FH 24117 BHT 71.3 degrees Celcius. 



'" ' .., . 1 LIQUID AND GAS FLOW HATES 
. '"'DELTA P TEST CORP. 520,400 - 5th Avenue S.W. CALGARY, ALTA. T2P OL6 

Northrock et a1 East MacKay 
64-46-41.610 / 125-43-10.277 
Fri, Jan 21, 2000 
Arnica 2175-2204 
DST # 1 

Testtime F10wtime Surface Surface 
Dp/Dt Pressure 

(24 Hr.) (min) (KPa/mn-) (KPabs) 

START OF 
07:50:00 
07:50:15 
07:50:30 
07:50:45 
07:51:00 
07:51:30 
07:52:00 
07:52:30 
07:53:00 
07:53:30 
07:54:00 

FLOW #1 
0.00 
0.25 
0.50 
0.75 
1. 00 
1. 50 
2.00 
2.50 
3.00 
3.50 
4.00 

START OF SHUT IN #1 

0.00 
0.23 
0.88 
1.83 
1. 91 
2.10 
1. 97 
2.10 
2.27 
2.29 
0.15 

99.17 
99.23 
99.44 
99.90 

100.38 
101.43 
102.41 
103.46 
104.60 
105.74 
105.82 

07:54:00 0.00 0.00 105.82 
07:55:00 1.00 -0.01 105.81 
07:56:00 2.00 -0.02 105.79 

. 07:57:00 3.00 0.00 105.79 
07:58:00 4.00 0.00 105.79 
07:59:00 5.00 0.00 105.79 
08:09:00 15.00 0.00 105.80 
08:19:00 25.00 0.01 105.86 
08:29:00 35.00 0.00 105.86 
08:39:00 45.00 0.00 105.89 
08:44:00 50.00 -1.37 99.04 

Recovery 
Dp/Dt 

(KPa/mn) 

0.0 
502.7 
502.7 
502.7 
502.7 
502.7 
502.7 
502.7 
502.7 
502.7 
502.7 

0.0 
-4.4 

883.5 
-776.7 
-106.1 

-9.2 
2.8 
0.1 
0.0 

-0.0 
-1.9 

END OF RECORDED SURFACE PRESSURE DATA 

Recovery 
Pressure 
(KPabs) 

125.3 
251. 0 
376.6 
502.3 
628.0 
879.3 

1130.7 
1382.0 
1633.4 
1884.7 
2136.1 

2136.1 
2131.7 
3015.1 
2238.4 
2132.3 
2123.1 
2151.3 
2152.4 
2152.8 
2152.4 
2142.9 

Liquidrate 

(m3/D) 

170.5 
170.4 
170.0 
169.9 
239.5 
390.8 
390.7 
390.6 
390.5 
392.5 

Gasrate 

(m3/D) 

0.0 
3.8 

201. 2 
216.1 
177.2 

0.0 
0.0 

25.7 
-20.4 

0.0 

(Apparent Rates) 

0.0 
690.0 

0.0 
0.0 
0.0 
2.2 
0.1 
0.0 
0.0 
0.0 

1.9 
0.0 

676.6 
92.3 
8.0 
0.0 
1.0 
0.0 
0.6 
0.0 



#'Baker.Oil Tools FIELD REPORT 
TEST DATA r TEST No 1 LUS. TEST No 1 GENERAL INFORMATION I 

FORMATION TESTED ARNICA TD. 2400.00 m COMPANY NORTHROCK RESOURCES LTD. 
INTERVAL TESTED: From 2175.00 mto 2204.00 m CONTACT IN CALGARY -TOTAL INTERVAL TESTED 29.00 m CONTACrS PHONE FAX 
TEST TYPE INFLATE. STRADDLE RESET: YES - NO WELL NAME NORTHROCK ET AL EAST MacKAY I-77 - -
CUSHION: YES L..., NO::;] TYPE AMOUNT m LOCATION 64~46-41.610/125-43-10.277 
STARTED IN HOLE@ 23 :00 .. HRS. OPENED TOOL 07.: 50 HRS. K.B. 202.35 m GROUND ELEV 198.1 m 
DATE & TIME OUT OF HOLE .. 2000-01-22 @ 14 :.3 .. 0 HRS . COMPANY REP BRUCE WEBBER 
TEST TIMES: TESTER . MARC SAMPIETRO . . .... 

PRE-FLOW 4 MIN. INITIAL SHUT-IN MIN. JAR No 1026 HYDRAULIC TOOL No H5 
SECOND FLOW .. MIN. SECOND SHUT-IN ... MIN. UNIT# .SKIO .. #2 PUMP No 82 

FINAL FLOW MIN. FINAL SHUT-IN .. MIN. CONTRACTOR AKITA/SARTU RIG No 51 
PRE-FLOW BLOW DESCRIPTION: CLOSED .. CHAMB.ER. WITH ... TICKET No 809939 DATE 2000-01-22 
DELTA:-P. NO SEAT WHEN TIME .. TO SHUT.:-IN ... MUD & HOLE DATA I 
TOOL .• PUMPED FOR 20 MIN,NQ SEAT .. MOVE D .... UP 

HOLE CONDITION @ TEST TIME: L METER .... PUMPED ... ...20. MIN •.. NO ... SEAT.J2.0.0.H. -EXCELLENT 2 GOOD [] FAIR [J POOR .~ FINAL FLOW BLOW DESCRIPTION: .' ................... _ .... ........ _ ... 
WAS HOLE CONDITIONED PRIOR TO TEST: YES NO ~ -

.. 
HOLE DEVIATION: YES CJ NOG AMOUNT .. DEGREES 

-..... .................. 
CALIPER LOG RUN PRIOR TO TEST: YES = NO:::::J 

MECHANICAL REC ORDERS 1 CALIPERED HOLE SIZE @ TEST DEPTH . . .. 230 MAX. mm 
No. ! INSIDE 0 No. i INSIDE " No. ! INSIDE " 

MUD TYPE .............................................. GEL .... CHEM. u '-' 

21099; OUTSIDE [8 ! OUTSIDE [j ; OUTSIDE C WEIGHT ..... 11.40 kglm3 VISCOSITY 92 WATER LOSS 7.5 
DEPTH 2178.00 m DEPTH m DEPTH m FILTER CAKE .... 1.5. mm 
CLOCK 16223 CLOCK CLOCK DRILL PIPE SIZE:0.D.l14 mm 1.0. 9 L mm WEIGHT 2.9 ..... 7.7 kglm 
REC. SEC. # 11673 REC. SEC.' REC. SEC. # DRILL COLLARS: 0.0. 158 ... mm 1.0. .74 mm RUN 75 .. 8L m 

No. i INSIDE 0 No. i INSIDE [J No. i INSIDE LJ MAIN HOLE OR CASING SIZE ....... ............................ 222 ..... mm 
i OUTSIDE;:] i OUTSIDE r-; : OUTSIDE ,"""1 

................. 

BOTTOM HOLE OR CHOKE SIZE ...... ............... 12 • .1. ._ ...... _._ ..... mm 
DEPTH m DEPTH m DEPTH m PACKER RUBBER SIZE: DIAM. IN mm ..1.9.1.. LENGTH IN m .. L.65 
CLOCK CLOCK CLOCK RUBBER LEFT IN HOLE: YES 0 NO Sl 
REC.SEC.# REC. SEC. # REC. SEC.' TOP PACKER: SERIAL No 2069 .. ............... CONDITION _ ... 2 
ELECTRONIC REC ORDERS I BTMPACKER: SERIAL No ........... _ .... _. 316.4 ...... _ .. . CONDITION ..... L .. 

No. 'INSIDE r-, 
No. : INSIDE 0 No. t INSIDE [J 

. GAS MEASUREMENTS I MEASURED WITH: 
~ 

70360: OUTSIDE c:J 70014 I OUTSIDE 0 70359: OUTSIDE u 
DEPTH 2178.00 m DEPTH 2166.64 m DEPTH 2162.42 m SIDE STATIC u CRmCAL FLOW PROVER [J 

FLOOR MANIFOLD 0 ORIFICE WELL TESTER -: 
TEMP. 71.3 TEMP. TEMP. -
FILE ni77a.dec FILE FILE CLOSED CHAMBER LSJ OTHER ...... _ ..... 

FIELD READINGS i RISER SIZE .. ..... _ .... I 
REC. No. 70360 , REC. No. 

FLOW. : TIME CHOKEmm I READING kPa I RATE m3/D I DEFLECTION PRESSURE kPa I DEFLECTION PRESSURE kPa I ! I i 
1 24234.30 I 1 , 

I I , , 
2 10315.08 : 2 : i ! 
3 7817.96 ! 3 : ! I ; 
4 , 4 I , , 

I 

5 , 5 ! I I 6 
, 

6 I i I 
7 ! 7 I I I ! 
8 8 i I 

, 
i ; 

9 i 9 , I I [ I 
10 10 I , ; I 
11 i 11 I 

12 
I i , 

12 
; I 

13 I 13 I i I 

14 24116.64 r 14 i I I , 
REMARKS I SEQUENCE OF TEST EVENTS: , I i 

SAMPLES LEFT .. WITH .GEOLOGIST ............... I i I 

~~l\c.( "r~'ftU1. on.1oc.a+lIf' . ! i 
! 

, 
.. 

RECOVERY I RECOVERY VERIFICATION SIGNATURE: 
................ 

.... ..... . ............ 

TOTAL FLUID RECOVERED ................. 170 .......... m CONSISTING OF: 

40 mOF MUD ..... ........ ... . .... .................. SALINITY 
....... .................... . ................ 

........... 7.4 ... m OFMU.D .... .GU.T ...... SAL'I'. .. WATEER ... SALINITY 
.................. ........... 

........ 5 .. 6 .. m OF . SAL.T ... J9AT.EB.. ........................................... SALINITY . ... 80000 
......... ...... .............. ........................ ....................... .....•.............. ........... 

mOF SALINITY ........... ................. . .................. 
...... ............. ........ ......... ........................ 

TEST WAS REVERSED OUT: YES [] NO 'w .......... .................... ............. ................. ..... -...... 

BTM. H. SAMPLER •... ..................... 299 .. . ........... SENT TO 
GAS BOMB. . ............... SENT TO 

....... ................. ....... ... . ...... ~ ... ... ..................... ~ ... ... .. .......... ~ ............... _ .... No. OF FLUID SAMPLES TAKEN ......... .5 ..... . ....... SENT TO 
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rI •• NORTHROCK ET AL EAST MacKAY 1-77 --=ns 64-46-41.610/125-43-10.277 
Baker Oil Tools 

Formation: ARNICA 

Interval - from: 2175.00 to: 2204.00 m 

Recorder# . 70360 at 2178.00 m 

2OSOO ......................... . 

! 13000 

J 10400 

7800 

5200 

2600 

o 180 3eO s.oo 720 900 lOBI) 1280 ,_ 1820 

Time (rmnutee) 

Maximwn Bbn Hole Temperature @ FSI: 71.3 C 

DST#1 

Pressure Time Extrapolated 
Pressure 

(kPag) (min) (kPag) 

I Initial Hydrostatic 24234 
2 Start of I st Flow 10315 
3 End of 1st Flow 7818 2.5 

14 Final Hydrostatic 24117 

Liquid Recovery of 170.00 m 

Recovery Description Salinity 

40.00 m MUD 
74.00 m MUD CUT SALT W A TEER 
56.00 m SALTWATER 80000 

Baker Oil Tools Drill Stem Testing 

Test Date: 
Test Type: 
Tester Name: 
Drill Pipe 0.0.: 
Drill CoUar to.: 
Drill Collar Length: 
Hole Size: 

Blow Description: 

2000-01-22 

INFLATE STRADDLE 

MARC SAMPIETRO 
114.00 mm 
74.00 mm 
75.81 m 
222.00 mm 

PREFLOW - CLOSED CHAMBER WITH 
DELTA-P. NO SEAT WHEN TIME TO SHUT-IN 
TOOL. PUMPED FOR 20 MIN, NO SEAT 
MOVED UP I METER PUMPED 20 MIN, NO 
SEAT. P.O.O.H. 

Remarks: 
SAMPLES LEFT WITH GEOLOGIST SAMPLER 
DRAINED ON LOCATION 



·~ I' .• , , ••• BAKER 
HUGHES TEST TOOL & PIPE RECORD 

Baker Oil Tools 

Well Name: NORTHROCK ET AL E... Location: 64-46-41. 610/125-43. .. Date ---.2..Q00-01-22 Ticket # __ ~fill93j,2.~ __ 

Interval Tested: from _-----"2 .... 1"-'-7---"5'--'-.-"'-0"'-0 __ to __ --'-2--"'2--"'0--3.4~.""--00"__ __ Total Depth _---'2;...::4'--'0~0'---'.--"'0.Yo __ Test No, ____ .b.1 ___ _ 

DRILL. COLLARS 

CONVENTIONAL JOINT 1 LENGTH 
, 

JOINT i LENGTH 
Tool Length 1 

, 0.62' 11 19.18 
2 

, 
18.611 12 0.52 

3 18.81! 13 

4 i 18.071 14 i 

5 1 i 15 1 
6 : 1 18 ! , 
7 ! I 17 

8 i i 18 

9 i , 19 

10 i i 20 
, 

I 
, 

1st ' 
TOTAL I 

' 2nd 1 
56. 11 I TOTAL i 19.70 

31 I 18.851 41 1 19.27 
32 I 19.31' 42 1 19.26 
33 1 19.22! 43 19.24 
34 , 18.841 44 I 19.08 
35 1 18.07 45 18.631 
38 i 18.92! 48 18.52 
37 I 18.59i 47 19.26 1 

38 i 19.13 48 18.95 
39 I 19.09 49 I 19.28 
40 i 18.261 50 19.22 
SIh'- '71111 

TOTAL I 188.28! TOTAL I 190.71 
81 I 18.60 91 19.131 
82 

, 18.71 92 19.13 1 
83 i 18.48 93 19.231 
64 1 18.98 94 19.14 1 
85 i 18.17, 95 1 18.84 
88 I 18.67 98 19.16' 
87 ; 19.161 97 19.12 
88 i 18.74 98 19.12 
89 19.17 99 19.11 
90 i 19.12 100 19.05 

11th 1 187.80 12th 191. 03 TOTAL 1 TOTAL 

BEFORE TEST IN DERRICK 
rOTAL CRILL COILl.ARS 

bPecter CONVENTIONAL PIPE TALLY 
Seal~ 

I~OW80TTOMf'~_ 

BETWEEN PACKER SEALS 

TOOL ASOIIE PACKER SEAL 

DRILL COI..L.ARS 

CRILL PIPE 

TOTAL'STRING 

TOTAL DEPTH 

TOP SINGLE ASOIIE TASlE 

A 

_--.# 
T .... SigrwIurw 

;",,... 
r 

0RJL1. PIPe 
1 I 19.00i 11 1 18.24 I 21 18.80 
2 i 19.041 12 I 19.391 22 19.20 I 

3 , 19.221 13 i 19.12; 23 18.53 
4 18.91 14 1 18.42' 24 i 18.73 
5 i 18.251 15 1 18.641 25 , 19.16 
8 19.051 18 1 19.071 26 19.06 
7 19.28 17 1 19.161 27 i 19.05 
8 i 18.93! 18 I 19.081 28 i 19.15 , 

9 19.37 19 ! 19.24 29 18.72 
10 I 18.88 20 : 19.22! 30 I 19.30 
3n:f I 4Ih ' i 5Ch ' 189.70 TOTAL 189.93 TOTAL! 189.58 i TOTAL ! 
51 18.56 81 I 18.74' 71 i 19.14 
52 1 19.15 82 1 18.62 I 72 ! 18.70 
53 19.14 83 1 19.16 73 I 19.08 
54 18.36 64 I 19.16i 74 ! 18.62 
55 18.79 85 1 18.43 7S I 19.15 
58 ; 18.39 88 

, 19.141 78 I 19.15 I 

57 I 19.13 67 J 19.131 n 1 19.21 
58 19.12 88 ! 19.12 78 1 19.20 
58 I 18.17 89 i 19.091 79 I 19.18 
60 19.11 70 I 19.11 80 , 18.73 
SIh I 8Ih i ' 10lIl I -

TOTAL 187.92' TOTAL 189.70 1 TOTAL 190.16 
101 

, 
18.82 

102 19.15 TOOL 15.25 
103 19.03 
11M 19.11 1st TOTAL 56.11 
105 19.13 2nd TOTAL 19.70 
108 19.19 
107 19.15 3rdTOTAL 189.93 
108 19.18 4IhTOTAL 189.58 
109 19.15 
110 19.11 SlhTOTAL 189.70 
13111 191. 02 SlhTOTAL 188.28 TOTAL 

7111 TOTAL 190.71 

12~ I SIh TOTAL 187.92 

8IhTOTAL 189.70 

INFLATABLE 

PO~ooI ~ ~3_ 

~ 
XOS 0.30 

POS 0.83 

Car 1 38 

CSub ~ 
H¥dr--
BHS 

0.31 

1. 50 

1. 03 

Car U-I 1. 38 

ID Jar 2.22 

SJ 

I. 
0.65 

2.38 ' 

Scr W. 1 16 

~~~: 
Pump 

PS 0.31 

Ca.l: 2.0~ 

XQS Q.30 

l2C 18.l0 

XQS Q 30 

Spg 6.71 

10lIl TOTAL 

11th TOTAL . ~ , _ PSU III 0.42 

IUbPack« 
=-n~~ 

190.16 

187.80 

12th TOTAL 191. 03 

-~--ll 1.90 

D:! 

13111 TOTAL 191. 02 

INFLATE PIPE TALLY 
1 TOOL I'lSQVe 1N11:/'CYA&. 

15.25 
CRILL COLLARS 

75.81 
DRLLPIPE 

2085.83 
TOTAL STRlNGS ASOIIE INTERVAL 

2176.89 
BOTTOM OF TOP PACKER SEAL DEPTH 

2175.00 
TOP SINGLE ASOIIE TASlE 

1. 89 

231Q 

f
-]\ 
11---w 

--- \'&> 

as 

~ by 011 Co. Rep. 
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NORTHROCK ET AL EAST MacKAY 1-77 
64-46-41.610/125-43-10.277 
OST#: 1 
Recorder: 70359 
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January 16, 2000 PathTracker 4.0 Page 1 of 3 
1:58 pm Survey Calculation Program 

NORTHROCK et al N MACKAY 1-77 

Customer: NORTHROCK RESOURCES LTD. 
WeltName: NORTH ROCK et al east MACKAY 1-77 
Location: 1-7764-50-125-30 

Vertical Section Calculated on: 0.0000 
Survey Calculation Method: Minimum Curvature 
FileName: C:\PATHTRKR\NORTH.SR3 

# Depth Inc Azimuth TVD North East Section Dogleg 
Meters Degrees Degrees Meters Meters Meters Meters 130m 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1 637.00 0.70 267.70 636.98 -0.16 -3.89 -0.16 0.03 
2 775.00 0.80 253.70 774.97 -0.46 -5.65 -0.46 0.05 
3 921.60 1.00 184.80 921.56 -2.02 ~.74 -2.02 0.21 
4 1057.00 1.60 161.20 1056.92 -4.99 ~.23 -4.99 0.18 

---------------------
5 1189.80 2.20 132.60 1189.65 -8.47 -3.76 -8.47 0.25 
6 1401.10 3.30 84.70 1400.73 -10.65 5.28 -10.65 0.35 
7 1411.70 3.20 85.40 1411.31 -10.60 5.88 -10.60 0.30 
8 1420.80 2.50 85.40 1420.40 -10.57 6.33 -10.57 2.31 
9 1430.40 2.50 82.60 1429.99 -10.52 6.75 -10.52 0.38 

10 1440.00 2.10 77.00 1439.59 -10.46 7.13 -10.46 1.43 
11 1449.50 0.70 27.80 1449.08 -10.36 7.32 -10.36 5.45 
12 1459.10 0.70 '287.20 1458.68 -10.30 7.30 -10.30 3.37 
13 1468.70 1.10 287.20 1468.28 -10.25 7.15 -10.25 1.25 
14 1478.20 1.50 290.00 1477.78 -10.18 6.95 -10.18 1.28 

-------------------------- ------------------
15 1487.80 1.90 297.10 1487.38 -10.07 6.69 -10.07 1.41 
16 1496.90 1.90 298.50 1496.47 -9.93 6.42 -9.93 0.15 
17 1506.50 1.80 316.80 1506.07 -9.74 6.18 -9.74 1.86 
18 1516.00 1.90 326.60 1515.56 -9.50 5.99 -9.50 1.05 
19 1525.60 1.80 333.60 1525.16 -9.23 5.83 -9.23 0.77 

20 1535.00 1.80 323.80 1534.55 -8.98 5.68 -8.98 0.98 
21 1544.50 1.90 324.50 1544.05 -8.73 5.50 -8.73 0.32 
22 1554.10 1.90 321.00 1553.64 -8.48 5.31 -8.48 0.36 
23 1563.70 2.20 326.60 1563.23 -8.20 5.11 -8.20 1.13 
24 1573.20 2.20 324.50 1572.73 -7.90 4.90 -7.90 0.25 

--------------------- ------------------
25 1582.40 2.00 334.30 1581.92 -7.61 4.73 -7.61 1.34 
26 1592.00 2.00 326.60 1591.52 -7.32 4.56 -7.32 0.84 
27 1601.20 1.90 330.10 1600.71 -7.05 4.40 -7.05 0.51 
28 1610.80 0.70. 333.40 1610.31 -6.86 4.29 -6.86 3.76 
29 1620.30 0.30 318.20 1619.81 -6.79 4.25 -6.79 1.32 

--------- ----
30 1629.80 0.30 12.30 1629.31 -6.75 4.24 ~.75 0.86 
31 1639.40 0.40 10.90 1638.91 -6.69 4.25 ~.69 0.31 
32 1648.50 0.40 7.40 1648.01 -6.63 4.26 -6.63 0.08 
33 1657.40 0.40 4.60 1656.91 -6.57 4.27 -6.57 0.07 
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January 16, 2000 Path Tracker 4.0 Page 2 of 3 
1:58 pm Survey Calculation Program 

NORTHROCK et al N MACKAY 1-77 

Customer: NORTH ROCK RESOURCES LTD. 
WellName: NORTHROCK et al east MACKAY 1-77, 
Location: 1-7764-50-125-30 

Vertical Section Calculated on: 0.0000 
Survey Calculation Method: Minimum Curvature 
FileName: C:\PATHTRKR\NORTH.SR3 

# Depth Inc Azimuth TVD North East Section Dogleg 
Meters Degrees Degrees Meters Meters Meters Meters 130m 

34 1666.90 0.70 3.20 1666.41 ~.48 4.27 ~.48 0.95 
35 1676.50 1.00 341.40 1676.01 ~.34 4.25 ~.34 1.36 
36 1685.90 0.90 346.30 1685.40 ~.19 4.21 ~.19 0.41 
37 1695.00 1.10 349.10 1694.50 ~.04 4.17 ~.04 0.68 
38 1704.60 1.50 355.40 1704.10 -5.82 4.15 -5.82 1.33 

-------------------------------
39 1714.20 1.50 6.70 1713.70 -5.57 4.15 -5.57 0.92 
40 1723.70 2.00 18.60 1723.19 -5.29 4.22 -5.29 1.94 
41 1733.30 2.20 20.80 1732.79 -4.96 4.34 -4.96 0.67 
42 1742.90 2.50 30.60 1742.38 -4.61 4.51 -4.61 1.56 
43 1752.50 2.90 39.00 1751.97 -4.24 4.77 -4.24 1.76 

----
44 1761.50 2.50 41.80 1760.96 -3.91 5.04 -3.91 1.40 
45 1771.10 2.00 72.10 1770.55 -3.71 5.34 -3.71 3.97 
46 1780.70 2.20 67.90 1780.14 -3.58 5.67 -3.58 0.79 
47 1790.20 2.40 60.10 1789.64 -3.42 6.01 -3.42 1.17 
48 1799.80 1.90 49.60 1799.23 -3.21 6.31 -3.21 1.98 

----------------------
49 1809.40 1.60 52.40 1808.82 -3.03 6.54 -3.03 0.97 
50 1819.00 1.30 51.00 1818.42 -2.88 6.73 -2.88 0.94 
51 1828.10 1.20 22.20 1827.52 -2.73 6.84 -2.73 2.07 
52 1837.60 1.60 0.40 1837.02 -2.50 6.88 -2.50 2.08 
53 1847.20 2.20 4.60 1846.61 -2.18 6.90 -2.18 1.92 

54 1856.80 2.60 10.20 1856.20 -1.78 6.95 -1.78 1.45 
55 1866.30 2.80 36.20 1865.69 -1.39 7.13 -1.39 3.88 
56 1875.90 2.30 69.30 1875.28 -1.13 7.44 -1.13 4.78 
57 1885.50 2.10 81.20 1884.88 -1.03 7.80 -1.03 1.55 
58 1894.60 2.00 95.30 1893.97 -1.02 8.12 -1.02 1.69 

-------------
59 1903.20 1.80 109.30 1902.57 -1.08 8.40 -1.08 1.76 
60 1913.60 1.10 150.80 1912.96 -1.22 8.60 -1.22 3.51 
61 1923.20 1.10 143.80 1922.56 -1.38 8.70 -1.38 0.42 
62 1932.40 0.90 164.20 1'931.76 -1.52 8.77 -1.52 1.32 
63 1942.00 1.10 165.60 1941.36 -1.68 8.82 -1.68 0.63 

64 1951.00 1.10 155.10 1950.36 -1.84 8.87 -1.84 0.67 
65 1961.10 1.30 134.00 1960.45 -2.01 9.00 -2.01 1.43 
66 1970.70 0.20 139.60 1970.05 -2.10 9.09 -2.10 3.44 
67 1980.30 0.70 283.70 1979.65 -2.10 9.04 -2.10 2.72 
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January 16, 2000 PathTracker 4.0 Page 3 of 3 
2:00 pm Survey Calculation Program 

NORTHROCK et al N MACKAY 1-77 

Customer. NORTHROCK RESOURCES LTD. 
WeliName: NORTH ROCK et al east MACKAY 1-77 
Location: 1-7764-50-125-30 

Vertical Section. Calculated on: 0.0000 
Survey Calculation Method: Minimum Curvature 
FileName: C:\PATHTRKR\NORTH.SR3 

# Depth Inc Azimuth TVD North East Section Dogleg 
Meters Degrees Degrees Meters Meters Meters Meters 130m 

68 1989.30 1.20 284.80 1988.65 -2.06 8.90 -2.06 1.67 
69 1998.90 0.90 2B5.80 1998.25 -2.01 B.73 -2.01 0.94 
70 2008.40 1.20 280.90 2007.75 -1.97 8.56 -1.97 0.99 
71 2017.60 0.80 318.90 2016.95, -1.91 8.42 -1.91 2.46 
72 2027.10 0.50 307.60 2026.45 -1.83 B.34 -1.83 1.03 

73 2036.70 0.60 313.30 2036.05 -1.77 B.27 -1.77 0.36 
74 2040.00 0.60 315.40 2039.35 -1.75 B.25 -1.75 0.20 
75 2046.30 0.50 299.20 2045.65 -1.71 8.20 -1.71 0.88 
76 2055.90 0.40 322.40 2055.25 -1.66 8.14 -1.66 0.64 
77 2065.50 0.70 318.20 2064.85 -1.59 8.09 -1.59 0.95 

78 2075.00 0.40 32B.10 2074.34 -1.52 8.03 -1.52 0.99 
79 2084.60 0.30 347.00 2083.94 -1.47 8.01 -1.47 0.47 
80 2094.20 0.60 21.50 2093.54 -1.40 8.02 -1.40 1.22 
81 2103.80 0.60 51.70 2103.14 -1.32 B.08 -1.32 0.98 
82 2113.30 0.40 42.50 . 2112.64 -1.26 8.14 -1.26 0.68 

----------
B3 2122.90 0.50 50.30 2122.24 -1.21 B.19 -1.21 0.37 
84 2132.60 0.90 67.20 2131.94 -1.16 B.3O -1.16 1.38 
85 2142.10 0.90 59.40 2141.44 -1.09 8.43 -1.09 0.39 
86 2151.70 1.00 67.90 2151.04 -1.02 B.57 -1.02 0.54 
87 2161.20 1.30 68.60 2160.54 -0.95 8.75 -0.95 0.95 

B8 2170.80 1.30 B1.90 2170.14 -O.B9 B.96 -O.B9 0.94 
89 2180.40 1.40 80.50 2179.73 -0.86 9.18 -0.86 0.33 
90 2190.00 1.30 84.70 21B9.33 -O.B3 9.40 -O.B3 0.44 
91 2199.60 1.10 84.00 2198.93 -0.81 9.60 -0.81 0.63 
92 2209.20 1.10 84.00 2208.53 -0.79 9.79 -0.79 0.00 

93 2218.80 1.40 79.10 2218.12 -0.76 9.99 -0.76 0.99 
94 222B.4O 1.20 84.70 2227.72 -0.73 10.21 -0.73 0.74 
95 2237.90 1.50 94.60 2237.22 -0.73 10.43 -0.73 1.20 
96 2247.10 1.60 96.00 2246.42 -0.75 10.68 -0.75 0.35 
97 2257.10 1.60 98.80 2256.41 -0.79 10.96 -0.79 0.23 

Closure is 10.9859 Meter~ on an azimuth of94.1116 


