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New!oundiand.~ .~ O . Northern i Developmen® .-

Gult of St. -.awrence‘ ) Hudson Bay, ‘Q Delineatinn =
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WELL

APPLICAT[OV

. Tms apnhcanon ns submitied wnth Sccuon 82 ot the Canada Qil: and Gas Drilling: Hegulauons Wnen aoproved under 'Secucm
g 83 ol the Regulahons. itis the requ»sue autnomy tor the commencemem of drilting- operauons

‘Drilh‘ng Pro;ram No_ .

Permit or Lease No:

: P N Esnmated Well Cosx* 2.,..50 000 :
5 Locahon Unit: i e ion:, [ ‘ Gnd Area . 65—00"12.5-30
_‘Coorginates: Lat.: . . e 2 1 ) 7" |

Area.‘ Norr.hwest 'Iernmnes RO Fie!‘alpoér - i

Elevanon-RTJKB R SL) . EmReRG: - GRI) 98. ‘I ‘

Aporox‘ Spud Date: Cieecii..... Estmated Days on Location: ......25...

: Ant-cmated Total Deptn: ....1935 X ...... Target Horizon(s} .: ..Ronning .

/UWI: 300RS536500125300 o | ) i

EVALUA’NON PROGRAM

'Ten-me:re sample intervals ...

Fwe-meue sample intervals

Canned sample :mervals -

, Convenuonal cores at ... 1527 XB. (esz.)‘ , ‘ D
" Logs and Tests .. DIL-SP BHCS=GR=C, . CNL-FDC, Sur.f.. £0.TDuiin

. CASING AND CEMENTING PROGRAM

'Sening"De‘m‘n
- i : ‘ - K.B ‘ ' '
Werght: ‘ . Grade~ - . Belcw-Senttoer L Cememmq Program (Volumes)

7t Pe.rmafrobt. o, Su:xace

Permafros: casing. (33%mm} will. ba sat. in. a- competent, formatlon

Date: O¢

APPROVAL

An approved copy of this notice is 10 De posted at each wellsite .

o o » Encmeermg Brancn
Date: K ‘
“File: .92~ N1 =3

Qopar iR o ey : " Degartment of ingran Altars
T Mewes g Resoutces. .. ane Norstnern Deve‘zoamezr R

m«zme cm. A!t.wes xw:emesv




' Canada oil and Gas Admxmstralion du péxrole : W
‘Lands Admmnstrahon et du gaz des 1erres du Canada R
REE g L T Well Status
. Nm s¢oua-‘ O WestCoast . O ° Suspended
Nowfoundiand- - O Morthem = . u. 7 Comploted -
Gulf of St. anrence O ‘Hudson Bay I « ES ‘Ammdoned'

W§ 1 TEP@MERAI !O‘\! RECORD

Thls ‘tocqrd ls submmed In lripﬂcatc in comphance with Sectlon 1&3 ot the Canada Oll and Gas Dnmnq Reguuhons.

o .\ - OWELL DATA o
'“Wen Niu'x'\e:.»......s.M “indy F. .. N.
l_c;dd Area. ..‘.....6.5..‘.99, 125 -30. ..

-.o.........-.-....----.----.

Penml or Lease No.. N(A.. criaeas Final Coocdina'es. Lat.: . 6‘*052. .QQ:.455... Long’ .1250 39' 37 4.8.9"

e s e ee . et

Deilling. Unit: .Re.tgr..liavden R:.g EL . ElevationsRTIKB: ...llS..S?........ SFIGL: llohsl».....-;..f
“"'-Spud Da!a. . ..;.. Rig Released: . 55..0 .'.10.........;..Tolal Depth. ....1.5.00@............‘.

bfh

CASING AND CEMENTING

‘Wslghr' . ' Grade: Depth Set: Cementand Addmves:

339 m. IS5 A9l ..ZA.&.tonnc.s Acetic. set...

53.6 k‘s/m . K55 - .'509 . .29 tomnes, OLLweLI Class. c

eensesessmsssr S easssssssssece sessansvaasas S
P T R R X

Aiesnsenuenes fasasesnanven, ....v....‘.....».........-.‘..........

seseiaessasenseane Mebeeasnaaaes . sessesveacesa fdhteseesanses | esssasesdeenctesntsassanu s anLe

PLUGGING PROGRAM

e e

Apptoval ot the- totlowlng program was obtained by (pefson) “'”_Egper.. G- LOCR

‘Typeo. Ptug e - tmerval. “ . Fet: S "‘CementandAddnives:

SN

S Openmolel ... .15Q0melé00m ... eiROLeeieie 6.3. tonne.s.gx.lwen Class "6"

.Open. Hole = . . 105.5““ 955“‘.‘.... °5 _.8...~.t:onne.s Dzlwell.'.'ﬁ"

“":'..9??.‘!.?*2}5’ e ..660m= 490m. 690 16, tonnes 0&1?.@1& "G"+2238012‘ ’

.-..- ...;-..-‘-.~..---¢'.‘ . -.- TILNSI LV e R

_.in surface casing . .shT s:sx.xar;e......‘_ -6 tnnnes.Qilwell.!'.G"

assseascarensseanrrsaaseens g-..-.---..-..-.--.-w cesarambssssamssscsmsnaTanRan

.-.--.....¢.-..."...-‘.....‘. .n.----.o.-.-.-.-‘..- ....4.....-.;..---..- .--.‘-~..-.-...‘-.--...oH

Lost cuculatmnIOverptessum Zones. _.gy_e.g Pre3$‘1§§d watex. zcme..a:. 590!1!...,.......‘...........-.....".‘. Bt
,Equnpmenllon on Soa!loor(Descnbe). ...-......N/A........................................-................,.

Provlsion for Re~entry (Descrlbe ang auacb skatch). ceee .N/A

............‘.......-............

‘ COres.Type. .......NRQG..QE‘S............ lnlervats. ..N/A.........Q.. ...... B R RTETTTTTIES :

-.......--q.q........ou-.--.- L J R L LR T

o Other Downhote Complet»on!Suspens:on EQulpment. ....N/A.-....-. eere-

ileassessamesessasssrbacantseentante

,.....‘....,..‘.-.,........~..... ----..-...'...-.-.o.......--....--..---u--.~-~-.--.--.--.--.oa....-.....

CERTIF!CATION ‘ S
\ cerﬂty on the basus ot personal knowledge of operanons mdenaken at the abcve named wcn tha: :he above mfomatnon
accurale‘ :
o ... P.Eng. = Title &6/&0\.&/1/‘?//— e
' Name. ....‘{'.-... «Nle.. R ‘Da'teiy“...‘.}.s..../?z..... ‘H:.‘..,.l‘?js:....-..

“c“ww'ﬁdoed by: ~..~4‘:?’;’.\sz Sy
. : ‘ Enqmee ng Branch ™
‘Date. ...S.Q........' ""',""‘Z“ ﬁ(ﬁ( ‘
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Depariment ot Energy.. ansxére de lEoerg’e i
< Mines and Rosomces " ces Mines et ces Ressomccs

 Depariment of Inchan Aﬂaus,;‘f Ministére des. Aﬂanes maoennes
and:Notthern Deselopment. Qe :
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“A. INTRODUCTION
i)“Sdmmarv
Well - NSM Windy Island A-53

Operator - NSM Resources Ltd.
Drilling Contractor - Peter Bawden.Drlllxng Rig 21

The well was an onshore well drilled for hydrocarbons
- with the primary objective being the Ronning formatlon
at a prognosed depth of’1525m-

. A 660 mm hole was drilled to 15 m by a rathollng machxne
‘and 508 mm conductor pipe was set and cemented to surface.
The rotary rig was moved in and rigged up. The well was
spudded@ in on January 15th and 444.5 mm hole was drilled
‘to. 129m, 340 mm casing was run at this depth and cemented
to surface. :

The well was then headed up with 254 mm, 21000 kPa BPO's
consisting of single gate rams, double gate rams and
annular preventer.: 'The shoe joint was drilled out and o .
‘drilled to a depth of 509 m with a 311 mm bit. At this . I
point the open hole was logged and 244. S mm casing was Lo

run and cemented to surface.

'The shoe joint was drilled out with a 222 mm bit and
drilled to a depth of 419 m where a formation leak off
test was run. Driiling resumed to a depth of 1500 m,
62 m into the Saline River. No cores were cut.

Due to a pre—cretaceous uplift the Devonian formations
~and. the upper Silurian were eroded away. The Saline River
was contacted much higher than prognosticated causing the
well to be terminated at a shallower depth. :

Four drlllstem tests were run at different lntervals with -
no indications of hvdrocarbons. The well was abandoned -
and the rig releaseé February 10, 1985.

ii)  See Attachment 1.

" B. GENERAL DATA

i) NSM Windy Island A-53

ii) Well location 64°-52'-00.585"N  125°-39'-37.489"W



N/A
| ‘iv)‘ 0perator ~ 'NSM Resources Ltd.‘ :
: 300, 555 - 4th Avenue S. W.

Calgarv, Alberta
TZP 3E7

‘Drllllng Contractor - Peter Bawden Drilling Ltd.
2750, 400 - 4th Avenue S.W.
Calgary, Alberta

‘ T2P 0J4
v) N/A
vi) N/A
Cvii) N/A

‘viii) N/A

ix) N/A B | K

‘é; SUMMARX OF DRILLING OPERATIONS

i) Ground elevatlon 98 m
'K.B. elevation - 103.23 m BT

1i) Total depth 1500 m
Plugged back depth - zero metres

|
!
?
_ “:!” “ iii) Sé@dded at 03:00 hrs Jandary 16, 1985 S ‘ —
f‘ﬂl' © " iy) Reached T.D. at 21:45 hrs February 3, 1985 L, f.j
) % .“‘,‘\ © v) Rig released at 04:00 hrs February 10, 1985 e ‘ _\
’;l o | " vi) Well status - abandoned " ‘h” 
vii) Hole size Depth
l Conductor hole - 660mm 15
Perma frost hole 444.5mm 129

i

||

]

Surface hole - 31llmm - 509
Mainhole . - 222mm 1500

#Hpgag

viii) Casing & cementing record

1) Perma frost casing
'340mm 81.1 kg/m JS55 U.S. Steel, 11 Jts - 8 Rd. ST&C
‘January 17, 1985 set at 129%m. . ‘
Cemented to surface WLth 23.4 tonnes of Arctic set

cement



‘“Surface Ca51ng L
- 244.5mm, S3. 37 kg/m,; J—SS Ipsco,.89 Jts, 8 Rd
LT&C. :
January 23, 1985 set at 509m ‘
- Cemented to surface with 29 tonnes Class "G"
‘cement, neat

N/A
Gel chemical drilling fluid system - see Attachment 82
None necessary

- At 604m it was ncted the well was flowing, Well was
‘shut in, no casing pressure shown. Mud weight was.

raised from 1090 kg/m3 to 1160 ka/m3 by the addition
of barite. Prior tc additions of barite it was noted
that the mud.was water cut with no increase in sallnlty

. which would denote a fresh water flow.

A formation leak ‘off test was run after drllllng 10m
below the surface casing string at 419m. Mud weight
1060 kg/m3. Applied pressure 5387 kPa. radlert,zo 78.

- Time Distribution - See Attachment £3

Deviation survey - See Attachment #4
Abandonment plugs

Plugu%l - 1500m-1400m, 6.3 tonnes Oilwell Class "G" cementa
Plug #2 - 1065m- 956m, 8 tonnes Qilwell Class "G" cement. . .

Plus £3 640m- 4C0m, 16 tonnes Oilwell Class "G" cement ‘_f

_ | _ plus 2% CaCl ‘
Plug #4 242m to surface, 12.6 tonnes. Gilwell Class‘
K : "G" cement s

_ Composite well recoré - See Attachment #5 and #6

D. GEOLOGY .

i)

Drill Cuttings

Samples caught at 5m 1ntervals from 300m to T.D.
Samples: To be sent to I.S.P.G., Calgary
(After construction)

 Via1ed Cuttings: Ashley's Data Storage, Calgary

To be sent to I.S.P.G., Calgarv




No cores cut
‘thhology - S
rmSanple Descrlotlons' Attachmegt,#7f

-
‘eStratlgraphxc Column

Formation Tops o e
Unlt Descrlptlon and Evaluatlon- Attachment #8

'E. WELL EVALUATION

 ‘1)“DowhholefLogs - Computalog Gearhart Ltd.’

Run #1 - Jan. 21, 1985
’ CDL - CNS '129.0 — 504.8m

BCS - 129.0 - 496.5m Volume ‘1 Pocket
DIL : 129.0 - 506.2m e

- Feb. 4, 1985 |
CDL - CNS 509 - 1498.0m o o
BCS 509 - 1490.0m . Volume 2 Pocket
DIL 509 - 1498.5m | x
~Other Logs

- Gas Detection Log

(also showing lithology. porosztv, etc )Volume l Pocket e
Mud - Temperature Log

No“‘veloc:‘.t‘y surveys run (exemption'granted)
Formation stimulation - none

Foﬁmation‘and production testing
‘Drillstem Tests: Attachment #9




,,No 011 oxr ‘gas recoveries. ‘
Water analyses- Attachment #lO

‘No cores cut

No productlon testlng
: Drlllstem tests~_ Attachment #9

) Eetralogicalﬁzepcrts - Nohea

”Palébntolpgical5ra§6r£$ 5?R§néaN
s, ot ot
JGebéhamiaal“reporté - None
‘AgaﬁaaﬁermiAatidaSQ—VNone'

‘Processed Logs
Laserlog: Volume l Pocket

Deviation and drill :ecords - Seé‘Attachmenta
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- ATTACHMENT

L Poszmsc DRILLING CONTROLS (CANADA) LTD. DISPLACEMENT CALCULATION page.‘l’
, L NSM WINDY ISLAND MULTI-SHOT A53-65-00-125-30
o Spud Date: '

lntob Number.

Current Time:

tn‘u Depth Dr‘

0 -509.00

513.00

. 542.00

571.00

600,00

'629.00
. 658.00

- '687.00.
- .716.00
745.00

774.00
803.00

832.00

. 861.00
 '890.00

919.00

'948.00
977.00
1006.00

19 1035.00

1064.00 -

. 1093.00

©1122.00
11151.00
1180.00

5 1209.00
25 1238.00

1267.00

8 1296.00

1325.00

0. 1354.00

1391.00
11439.00.
11485.00°

' 1500 00

HHHHPAHHHPO

- 0 2 40

VO ONOUU UALWW NNNNN NUNNN

[

LN S ]

298 ..
302.
283

310

'

wouuu mowoo mmwumfuuoooznz

333

[ Y N A A |

68

¢ ¢ 9 0

77

83

' .
mu;ommmo ocwuwmwo

¢ 0

11.0 . 92.
12.5 117.
12.5 117.

0.
263.
265.
268.
' 268.

298.

323.

313.
333.
2.
38.
43.
61.
‘68.

69.

88.
'88.
- 98.
97.

98,
93.

t Azmth

o
o

g
o

.0
.285.

0

.0
311.
318.

0 B
o
.0

0
0
0

¢]
o
-0
o]
.0

.0
0
c
0
0

0
o
0
o
0

0 .
0 f
0.

o

o

o

o

10010

10:52:51

. TVD

5G9.00
$13.00 -
542.00

' 570.99
599.98

628.97

657.57
686.96
715.95
744. 94

802.91
831.88
860.85
889.81

' 918.78
947.76

876.73

1005.71

1034.69

1063.66 -

1092.62
1121.57

1150.50

1179.41

1208.30
1237.17
1266.01

1294.79

:1323.52

1352.23

1388.78
1436.02
1481.08
1495.72

773. 92

N/S Lat

0. 00‘
0.00

0.06
0.09
0.11

0.05
0.38
- 0.70
1.01
1.35

'1.86
2.52
3.37

4.56

5.74

6.68
7.67.

8.87
. 9.90
10.72

11.50

12.18

13.53

'14.20

14.64
14.84

. 14.95.

14.73

14.21

- 13.68
13.15
12.78

., 10.37

8 89

Azzzzz % % zzzzz‘zzzzz zzzzzfzzzzzAmmmmz

0.00
0.03

0.54

1.11

1.74

2.39
3.00
3.55
4.17

4.92

' 5.71
7.33

8.14.

8.86

9.70
lO 45
10.72
10.39

9.69

.8.63

'5.62
3.80
1.57

- 0.92
'3.56
6.59

14.11

18.17
23.85
'32.38
41.21
44.10

‘ E/W Den

‘zzzzs szsgm

LT mmmmm‘zszazezzzzg‘zssga

VSectn ClsDisp

' 20.02

=0.34
-0.72

-1.73
-3.00

-3.66
L -4.43

| -5.35
. =6.36
=7.56

-8.98

‘-10 33

-11.58
-12.82

-13.85
-14.34
-14.43

-14.24.

-13.71

-13.04"

-12.26
=11.15

. =8.70

-7.98

=5.91

-3.23
-0.08
3.18
7.57

13.86
21.81
24.90

01-02-8S
Current Date°

0.03
" 0.54

l1.11
1.74

2.39

-3.03
3.€2
4.29

- 5.10

- 6.0C
6.85
8.06-

9.33

10.56

11.78

12.97
13.81
14.35

14.44

14.38

14.15

14.00

14.06

14.29

14.67

.15.26

16.34

'17.90
 20.03

.22.75

27.24

34.81
42.49

44.99

 12-62—85_

Clsaz.

+263.0

263.9
265.3

266.3

271.3
277.2

.283.7
285.3"

288.1 ¢

291.2

294.7
299.3
'302.9 .

304.5

306.3

309.6
313.6.
317.9

323.1
329.4°
336.3

344.3
353.7

3.6

13.5
238

34.6
44.8

'53.0

L 61.1
 68.5
75.9

78‘6

Calculatlons are done. by the method of Minimum Radius of ‘Curvature.

~All distances are measured with respect to the top of the Lole.
cal Sectlon is calculated along the Target line at 135.0 degrees Azimuth.
o ‘ Doq Leg Severlty 15 ln degrees per 3°°ﬂ
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[
|

o1 Bt o
‘1 Bit Sub*
L 1XO )
. 2-222mm.D LC.s

L 3—171mm D C s

1. XO S :
2-160mm D C 's.
'lXO L

w1 Bt -

- 1Bit Sub

1 X0

e Bell Sub
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- 1-XO ‘ :
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1 XO- ‘

1 Bit

1 Sub.

‘1 Shock Sub
2-222mm D.C.'s

T Non Rot. Steb

1 Bell Sub |
2-171mm D.C.'s
1 XO o ‘

14-181mm D.C.'s
1 XO.

‘ Scme'As‘Abov‘e‘i‘”

1 Bit

1 Bit Sub

1 Shock Sub .
2-171mm D.C.'s

1 XC
16~181mm D C 's
1XO ‘ '
"6 HW

‘ScmeAsAbove”

1 Bit
1°Bit Sub
1 Monel:
1 ‘Shock Sub
2—1-1mm DC.'
1

1 XO-
6 HW

N
CWON

B

Le e T
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 SAMPLE DESCRIPTIONS

_‘ShaTe, 100%, medium gray,‘blqcky;vvery‘sandy; Toose, unconsolidated

clays and sand grains, soft, trace white to gray-white, well rounded
\;_chert‘concretiqns ‘ ‘ ‘ S B

_ Shale, 40%, as above, very sandy, Sandstone, 60%, gray, occasional
clear quartz, very fine grained, rounded, well sorted, clay cement and
‘ matrix,‘very friable, unConso]idated - " - v

Shale, z,;és above, very sandy, Sandstone, 60%, as above, very
friable, clay cement and matrix. C :

Shale, 40%, light gray-brown to dark gray, biocky, arenaceous, uncon- -
" solidated, soft, trace white, bentonitic 2, sandy shale, Sandstone,
60%, gray-brown, very fine grained predominantly, well rounded, well

. sorted, clay cement and matrix, very friable, unconsolidated, minor

chert concretions L

Shale, 30%, as above, probably thin lenses and ‘laminations in argil-
laceous sandstone, Sandstone, 70%, gray-brown, very fine grained,

well rounded, well sorted, clay cement and matrix, very friable, uncon-
solidated ‘ o .

Shale, 30%, medium gray, blocky, sandy, unconsolidated, soft, Sand-
stone, 70%, as above, very friable, high solids in mud system:
Shale, 20%, as above, Sandstone, %, gray-brown, speckled black with
 ‘carbonaceous flakes, very fine grained, subrounded to rounded, well
 sorted, clay cement and matrix, very friable, 10-12% perosity, uncon-
solidated predominantly ‘

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

- Shale, 20%, as above, Sandstone, %, gray-brown, clear and frosted

quartz, gray and black argillite grains,occasionally black, carbona-
ceous flakes, very fine grained, subrounded to weil rounded, well
sorted, clay cement and matrix, very friable, Toosesunconsolidated,
trace 10-12% porosity = ' ‘ : : ‘

arenaceous, soft, Sandsione, 80%, as above, clay cement and matrix,
very friable ‘ ” ”

 Shale, 20%, medium to dark gray, blocky, s}ight]y‘carbonaceoUs_in‘part,

Shale, 20%, as above, lenses and laminations in friable sandstone,
Sandstone, 80%, as above, very friable




Sample:Descriptions

Shale, 30%, as above, lenses and laminations in friable sandstone,
--Sandstone, 70:,]as‘;bove, very friable; traCe&chert'concretions‘

~ Shale, 20%, as above, trace coarse grained, clear and rose, quartz
‘”grains;~abundaht“siderite;'“Sandstone;‘802;wgrayhbrown3%quartz;w+~r o
abundant argillite grains, very tine grained predominantly, subrounded - -
‘to rounded, well sorted, clay cement and matrix, very friable, up to =~ =
' 12% porosity, occasional sideritic cement - v e

pers

" Sandstone, 100%, gray-brown, clear aad frosted quartz, gray to biack.
chert grains, very fine to fine grained, subangular to well rounded,
‘clay cement and matrix, very friable, slightly sideritic in part
Shale, 20%, medium to dark gray, blocky to fissile, carbonaceous flakes
_throughout, soft, occurring as lenses. and laminations in -sandstone;.
Sandstone, 80%, as above, trace chert concretions, trace arkosi

grains, trace light brown, micro crystailine limestone - E

o b R SR TR WA

Shale, 20%, as above, abundant pyrite,‘shafds of black chert, Sand- ©
stone, 80%, as above, slightly coarser with trace fine to medium quartz
grains S ‘ ‘ z : DR,

Shale, 20%, as above, Sandstone, 80%, gray-black, clear and frosted
quartz, gray and black chert grains, very fine to fine grained, sub- ' .
angular:to well rounded, partly calcareous cement, -argillaceous, tite,
 friable, shale lenses and laminations throughout, coarse chert pebbles -
"throughout ‘ : e ‘ ‘ g

Sandstone, 1002, as above, predominantly fine‘grainéd,.very‘frfable,

abundant chart‘

Sandstone, 100%, white, slightly salt and pepper, ciear and frostedﬂ‘
quartz, gray, black and white chert grains, fine grained predominantly,
angular to rounded, well sorted, slight calcareous cement, 10-14%

porosity, very friable, minor shale lenses and laminations

Sandstone, 100%, as above, trace medium to coa'rse gfained; chert grains, .
subrounded fragments -

‘Sandstone, 100%, as above predominantly, becoming very fine grained
with clay cement and matrix, shale lenses and laminations throughout

Shale, 30%, medium to dark gray, b1ocky, occasional carbonaceous f]akes;
- very arenaceous, soft, Sandstone, 70%, as above, very‘cherty E

‘Shale, 30%, as above, trace pyrite, Sandstone, 70%, gray-white, clear .
and frosted quartz, gray and black chert grains, very fine to fine o
grained, angular to rounded, well sorted, partly calcareous, clay cement
and matrix, tite to 12% porosity, very friable, trace coarse chert- ‘
grains, trace arkosic grains, occasionally glauconitic, shale lenses

and laminations throughout . R ‘ . :




‘Shale, 40%, dark gray, blocky, cérbohacebusafTakes;thrdughout,wﬁtend—'_.
ceous;_hard,'~Sandstone;»60%, as-above, carbonaceous inpart i .

Shale, 40%, as above, Sandstone, 60%, gray-white, quartz, chert, very
" ¥ine to medium grained Tn part, angular to rounded, medium sorted, = =
slightly calcareous, clay cement matrix, up to 12% porosity, friable, o
‘shale lenses and laminations throughout - S

Shale, 20%, as above, Sandstone, 80%, gray-brown, gray, silty to fine:

vgra1ned,‘occasionaITy‘me31um grained, subangular to rounded, well =

. 'sorted predominzatly, slightly calcareous, clay cement and matrix,
tite to 12% porosity, very friable, trace coarse grained, black,

‘rounded, chert shards throughout, trace siderite S

~ Shale, 40%, dark gray, bldtky;\carbodaceous‘flakeS‘throughout;‘occa4
' sional trace bitumen on fractured planes, arenaceous, soft to firm, -

abundant siderite, Sandstone, 60%, as above, clay lenses and lamina- B

tions throughout

Shale, 30%, as above, carbonaceous f1akes throughout, abundant siderite,
trace light‘brown,‘crypto‘crystal]ine‘dolomitg,. Siltstone, 10%, gray- .
brown, slightly calcareous,‘vetyxargi1laceous,‘sanay in part, hard, - .

" Sandstone, 60%, gray-white, speckied biack, clear, frosted quartz, .
gray and black chert grains, abundant carbonaceous flakes, very fine -
to fine grained, subangular to rounded, well sorted predominantly,

~sYightly calcareous, clay- cement, tite to 10% porosity, -clay ‘lenses
and laminations throughout, trace pyrite : :

_Shale, 10%, as above, abundant siderite, - Sandstone, 90%, as above, "

Toose,unconsolidated in sample, very friable, extremely cherty, trace
pyrite - o ' LT o ‘

Shale, 20%, as above, abundant siderite, Sandstone, 80%, gray-white
to gray-brown, quartz, chert grains, very fine tc fine grained, sub-
angular to well rounded, well sorted, calcareous cement, argillaceous.
throughout, very friable, tite to 10% porosity, multi-colored chert
grains throughout, trace coarse grained, well rounded chert pebbles -

‘Shale, 30%, medium to dark‘gfay, blocky, carbonaceous flakes through-‘
out, arenaceous, firm, with abundant siderite, trace pyrite, -Sand-

stone, 70%, gray-white to gray-brown, as above, abundant coarse grained, S

‘well rounded chert pebbles

Shale, 30%, as above, trace siderite, Sandstone, 70%, gray-white,
speckled black, quartz, chert grains, very fine to fine grained, sub-
angular to well rounded, well sorted, calcareous c¢lay cement, very
friable, up to 10% porosity, very pyritic, abundant coarse, well
rounded chert pebbles ‘ ‘ o

Shale, 40%, medium to dark gray, bTocky,‘slightly carbonaceous, with
carbonaceous flakes throughout, arenaceous, firm, minor siderite,
Sandstone, 60%, gray-white, clear and frosted quartz, multi-colored




“Sample-Oescriptions

“chert - -grains, black, carbonaceous flakes, very fine to fine grained, - -

subangular"to well rounded, well sorted, calcareous, clay cement, tite - -

‘to 10%. porosity, very friable, pyritic throughout, clay lenses and
‘”»1aminations;‘carbonace0usg~trace coarse, well rounded‘chert*pebbles

Shale. 10%, as above, Sandstone, 90%, white, clear quartz, black chert
. grains, orange arkosic grains, medium to coarse grained, angular to
‘rounded, loose,‘uncbnSQXidated, with no evidence of cement v

Sandstone, 100%, white, clear and frosted quartz, black chert grains, . -
. -crange arkosic ‘grains, medium\grained‘predominant]y, anguiar to
. rounded, well sorted, siliceous, silty cement, tite, very friable,
trace coarse, well rounded chert pebbles ‘ ‘

sandstone, 100%, as above, with gray-brOWn‘qdaftz and chert,‘silty w
To tine grained, subangular to rounded, well sorted, slight calcareous
. clay cement, tite to 8% porosity, very friable, (possibly matrix-sand 2)

Sandstone, 100%, white, clear and frosted gquartz, black predominantly
anE multi-colored chert grains, orange arkosic grains;‘medium‘grained ‘
predominantly, occasionally coarse grained, well sorted, siliceous,.

~ silty cement, very friable, abundant gray-brown, with argillaceous
cement, as above e T AT e

' Sandstone, 100%, 502,‘white,'multi-co?ored;_medium grained predominantly,
as above, 50%,gray tgfgray=brown;QUartz,chert‘grains,'veny fine to
fine grained,‘subangu1ar'to‘rounded, well sorted, partly calcareous = - .
clay cement, tite to 10%, grading to siltstone throughout, with clay -

- Tenses and laminations, trace carbonaceous flakes. .. ——— : :

Shale, 20%, medium gray, blocky, carbonaceous flakes. throughout, ‘

arenaceous, soft to firm, probably occurring as lenses and laminations
‘throughout sandstone, Sandstone, % white, clear quartz, black
chert grains, orange arkesic grains, very fine to medium grained, .
angular to rounded,’ poor sorted, partly calcareous, clay cement and

“matrix, tite to 10% porosity, very friable in coarser sections, shale

laminations and lenses throughout, trace coarse, well rounded black
chert pebbles ‘ ‘ ‘ ‘

Shale, 20%, as above, Sandstone, %, gray-white predominantly, clear
“and trosted quartz, multi-colored chert grains, very fine to fine .
grained, rounded predominantly, well sorted, calcareous clay cement
and matrix,-tite,‘occasionai ironstone ‘ '

Sandstone, 100%, as above in part, multi-colored, quartz, chert and:
arkosic grains, fine to medium grained, angular to rounded, medium

sorted, loose,unconsolidated in sample, trace pyrite, trace mica

Sandstone, 150%, as above in part, predominantly gray-white, quartz,
chert grains throughout, very fine to fine grained, angular to rounded,
well sorted, slightly calcareous clay cement, matrix, very friable,
loose in sampie : ‘ ST




~'Shale, 20%, medium gray, blocky, slightly carbonaceous, arenaceous, = . -
- firm, trace pyrite, .Sandstone, 802,‘asjabove,tpredominantly‘Si}ty:to'"“‘
. fine grained, with clay cement and ‘matrix, shale lenses and laminations -
- throughout - .. ' ‘ T L Lo

© Set Surface Casing = .

‘$15‘m - Sahdstohe, ZOi;wloosé, unconsolidated grains, as above, . Cement, 80%
‘520 m Sandstoné;‘Xdoﬁ;‘white; clear and ffdsied Quarfz,‘gray and black chert
R . grains, very fine grained, subangular to subrotnded, well sorted, -
. loose, unconsolidated, no'trace of cement - o
S25m  Sandstone, 20%, as above, loose, unconsolidated, Cement, 80%, from
. casing. e : | R o A
530 m Podr‘sampleu—‘clay'baljs”and‘cement
. 53%m Sandstone, 80%, white, clear and frosted qcartz,;very'fine to fine '
~‘grained, gray and black chert grains, subangular to subrounded, well
sorted, loose, unconsolidated in sample, Cement and clay balls, 205

Sandstone,80%, as above, minor chert grains throughout, Chert, 20%,
wnite, gray, brown, multi-colored, fragmental, medium to coarse grained
‘Sandstone, 100%, white, frosted quartz, gray and black chert grains,
very fine to fine grained, abundant medium grained chert grains, sub-
angular to rounded, medium sorted, slightly siliceous cement, tite, .
~ very friable, abundant chert fragments, multi-colored, metasomatic

- limestone and dolomite replacement, trace porous, brown dolomite, trace
white, siliceous mudstone, with hematite stringers, trace kaolinite

 Sandstone, 80%, white, clear andvfrosted‘quartz,‘gray‘and black chert
grains, very fine to fine grained, subangular to subrounded, well
sorted, siliceous cement, very friable, loose, unconsolidated in sample,.
Chert, 20%, multi-colored, massive in part, trace brown, dolomitic
chert, occasional leached porosity ‘ ‘ ‘ '

Sandstone, 60%, as above, loose, unconsolidated in sample, trace sili- . [N
‘Ceous cement, very friable, . Chert, 40%, as above, massive, multi-colored . . -[g

Sandstone, 100%, as above, slight siliceous cement, tite, very friable

‘Sandstone, 60%, brown-white, frosted quartz, multi-colored chert grains,
very tine to fine grained, subangular to rounded, well sorted, slight
siliceous cement, tite, friable, Chert, 40%, multi-colored fragments,
trace black with white inclusions, trace metasomatic limestone and dolo-.
- mite replacement : . - : D e

Sandstone, 70%, as above, abundant kaolinite, trace glauconite,
Chert, 30%, as above : LI ‘




'Séndsfdne,‘]doﬁ,.white,,wifh‘browﬁfwhite~c1aywtfaceswthréughbut,:quartZ]Lff 

e and@Eﬁert,‘very,finefgrained;awell‘roundedvpredominantly; well sorted,

‘partly siliceous cement, tite;“very‘friab1é; trace chert shards .

' Sandstone, 60%, as above, trace pyrite, Chert, 40%, multi-colored
fragments - e, e S -
‘Sandstoné,‘50:,'as above,‘trate,glautohit§; tracé pyrite, Cheff,isd:,“
‘muiti-coiored fragments, trace limestone and dolomite replacement =

. Sandstone, 50%, white, occasionally brown-white, quartz, chert, very .
. Tine and fTine grained, rounded predominantly, well sorted, partly
siliceous, partly kaolinitic cement, tite, very friable, trace gray- -
. black, bituminous siltstone, trace bitumen, Chert, 30%, as above,
. Coal, 20%, black, shaly in part, vitreous in part, (poor lignite)

Sandstone, 60%, white, gray-white, quartz and chert grains, very fine.
‘to fine grained, occasionally medium grained, subangular to rounded,
.~ 'well sorted, slight. siliceous cement, tite or loose in sample, ‘
very friable, abundant pyrite, ~Chert, 30%, as zbove, Coal, 10%, very

shaly . . W . AR : ‘ ‘

Sandstone, 90%, as above, very fine to ;ned'ium‘ grained, ‘abundant“pyti‘téf,' s

Chert, 10, as above ‘ s |
Sandstone, 100%, white, clear quartz predominantTy;‘gray‘and‘bTéCR
_chert grains, very fine to fine grained, fine grained predominantly,
subanguiar to rounded, well sorted;_Toose,‘unconsolidated‘in sample

 Sandstone, 100%, white, clear and frosted quartz,. gray and black chert

. grains, predominantly fine grained, occasionally medium grained, angular
to rounded, medium sorted, siliceous cement, trace pyrite in pore :

' spaces, loose, unconsolidated in sample, abundant multi-colored chert
fragments, possibly chert conglomerate with sandstone matrix. ‘ ‘

Sandstone, 100%, as above, predominantly very fine grained sandstone,
abundant chert fragments, trace pyrite - ‘ ‘

 Sandstone, 100%, white, clear and frosted quartz, very fine to fine
_‘grained, subangular to rounded, medium sorted, siliceous cement, 10%

porosity, very friable, occasionally pyritic, abundant chert, trace -
very fine quartz grains on sides of chips, quartz overgrowths, abundant
‘siderite in sample i o ‘

: Shale,[soz,‘dark gfay, bloéky, very silty, occasionally saddy, firm,
Sandstone, 50%, as above, loose, unconsolidated in sampie :

Sandstone, 70%, white, slightly salt and pepper, clear, frosted quartz, -
‘gray, green, blue-black chert grains, very fine to fine grained, pre-
dominantly, occasionally-coarse chert grains, angular to rounded, poor..
sorted in part, tite to 18% porosity, very friable, abundant chert :
fragments, abundant pyrite, Siderite, 10%, brown, crypto crystalline,’ .




SampleiDescriptions

. ”dtcésiohal1y’silty} dense, 'Siltstone, :,‘grayQthté;TséIt and,bé§per;?  
‘ sandy;*sTightTyfsili;eoUs, argillaceous, friable - T e

“f;HiSSed,Sampfe - bypass below Samgie chute‘;h‘:g ”

. 'Sandstone, 90%, as above, abundant silt sized particles throughout -
" sample, probably drilled solids being carried throughout mud system, .
"~ as Weighting up was done with drilled solids and barite, Shale, 10%,.
‘dark gray-green, fissile, slightly waxy lustre, hard, trace pyrite-

Shale, 20%, as above, aiso dark gray, blocky to fissile, slightly car-
" bonaceous, arenaceous, firm, trace siderite, siltstone, trace, gray-
- ‘white, salt and pepper, slightly siliceous, argillaceous, sandy, hard
to friable, Sandstone, 83%, gray-white, occasional clear quartz, chert:
- grains predominantly, very fine to fine grained, with medium to coarse
grained throughout, angular to rounded, poor sorted in part, siliceous
cement, tite to 10% matrix perosity, trace pyrite, abundant chert frag-

Shale, 20%, as above, very arenaceous in part, abundant siitstone, as RE
‘above, trace gray-green shale, as above, - Sandstone, %, white in part,
‘with clear and frosted quartz, predominantly multi-colored chert grains, -
fine grained predominantly, medium to coarse grained throughout, angular
_to rounded, poor sorted in part, siliceous' cement, tite to 10%, poros- .
ity, very friable, trace pyrite, trace chert fragments > ‘

" Sandstone, 100%, as above, abuhdantﬂsfltstpne; trace pyrite

Shale, 40%, dark.gray, blocky, slightly carbonaceous, very arenaceous,
‘firm, Siltstone, 20%, dark gray, slightly siliceous, sandy, argil-
laceous, firm to friable, Sandstone, 40%, as above, predominantly
loose, unconsolidated in sample g o -

Sha‘xe, 70%, as above, abundant sand gra‘ins and chert fragments through-
out sample, Siltstone, 30%, as above, grading to sandstone, in part

Shale, 50%, dark gray, blocky, slightly carbonaceous, very silty,

occasionally sandy, firm, Siderite, 20%, Geown, crypto crystalline,

dense, Siltstone, 30%, brown tinge, gray-white, slightly sideritic,
argillaceous, sandy, firm L o

Shale, 10%, as above, Siderite, 20%, as above, Siltstone, 20%, as
above, Sandstone, 50%, white, clear quartz, multi-colored chert grains,
very fine to fine grained, subangular to rounded, well sorted, Toose,
unconsolidated in sample ‘ ‘ - ‘

Shale, 20%, dark gray, blocky, arenaceous, with silty and sand lamina-
Tions, firm, trace pelecypod fragments, Siderite, 20%, as above, ‘
‘Siltstone, 30%, gray-white, occasionally dark gray, slightly sideritic,
argillaceous, sandy, firm, Sandstone, 30%, locse, unconsolidated
grains, as above : . :




riptions

- 'Shale, 20%, as above, abundant: fossil fragments, mostly pelecypod
" Fragments, - Sandstone, 80%, white, clear quartz predominantly, very o
~ fine grained, subrounded to rounded, well sorted, abundant gray chert. '
' grains, fine to medium grained, rounded, well sorted, loose, uncon-
solidated in sample R T e R S e

‘Shale, 20%, as above, abundant fossil fragments, Sandstone, 80%, as
above, slight siliceous cement, 10-16% intergranular porosity, very

“friabley with-occasional‘medium grained ;hert grains, trace bitumen -

Shale, 10%, as above, Siderite, 30%, brown, crypto crystalline, silty,
dense, . Sandstone, 60%, white, clear and frosted quartz predominantly,
. multi-colored chert grains throughout, very fine to fine grained, sub-
angular te rounded, well sorted, loose, unconsolidated in sample,
- abundant siltstone, with sideritic cement” . x
- Siderite, 10%, as above, 'Siltstone, 20%, gray-white, slightly sili-~
ceous, argillaceous, very sandy, friable, Sandstone, 70%, as above
Siderite, 10%, as above, Shale, 10%, dark gray, slightly carbonaceocus, -
silty, firm, abundant fossil fragments, Siltstone, 20%, as above, - ‘
Sandstone, 60%, white, clear and frosted quartz, multi-colored chert
grains, very fine to fine grained, subangular to rounded, well sorted,
‘oose, unconsolidated in sample, trace medium to coarse graired chert

grains oo ;

' Shale, 20%, as. above, trace fossil fragments, 'Siltstone, 40%, gray-
white, slightly salt and pepper, siliceous in part, very sandy, argil-
laceous, friable,  Sandstone, 40%, as above, abundant medium to coarse
chert grains . Lo : S

Shale, 30%, as above, arenaceous, Siltstone, 40%, as above, Sand- -
stone, 30%, predoqﬁnantly_medium to coarse grained, probably cavings
Shale, 30%, dark gray, blocky, slightly carbonaceous, arenaceous, firm,
Siderite, 20%, brown, crypto crystaliine, dense, Siltstone, %, dark.
gray, very argillaceous, sandy, firm, Sandstone, 20%, dark gray, fine
grained, quartz, chert, subangular to rounded, medium sorted, siliceous,
clay cement and matrix : ‘ S :
‘Shale. 40%, as above, occasionally dark gray-green to biack, fissile,
marine shale, abundant fossil fragments, pelecypod, Siderite, 20%, as
above, Siltstone, 20%, as above, occasional trace glauconite, Sand-
stone, 20%, as above, dark gray, clay cement and matrix : ‘

Shale, 30%, as above, probably as interbedded sand, shale and silt,

- Siltstone, 40%, as ‘above, very argillaceous, trace siderite, Sand- -
stone, 30%, dark gray to gray-white, very fine to medium grained, quartz,
chert, subangular to rounded, medium sorted, partly siliceous, clay
cement and matrix, tite, occasional glauconi*= : ‘ o

. Shale, 50%, dafk gray predomﬁnahtly, blocky, §1§ghtly carbonaceous,




very arenaceous, firm, trace pyrite, abundant siderite, Siltstone, 30%, -
as above, occasionally sandy,. Sandstone, 20%, as above, abundant chert '
fragments- T R B A

Shale, 60%, as above, abdndahtfsiderite;~traée“py%ite§ tréte*fossi15f-: AERES

. fragments, Siltstone, 20%, as above,. Sandstone, 20%, as above, 2abundant
chert ‘ o L o L Lo -

745 m . Shale, 8%, dark gray, blocky, slightly carbonaceous, arenaceous, sand-
ER stone and siltstone laminations throughout, firm, abundant siderite,
. trace pyrite,‘trace‘fossi]‘fragments;‘pemecypod predominantly, Silt-
stone, 10%, gray-white, sandy, argillaceous, hard, Sandstone, 10%,
" dark gray to gray-white, very fine to medium grained, subangular to
rounded; medium sorted, clay cement, tite, abundant chert fragments

750 m  Shale, 90%, as above, arenaceous, Sandstone, ‘10%, as above, cavings

sssm  Shale, 100%, dark gray, blocky, silty in part, carbonaceous, firm,
o traceupyrite, abundant sandstone and siltstone (cavings)

760 m Shale, 100:,‘a§‘abdve, sandstone and‘siltstone*throughout“" e

765 m ' Shale, 100%, dark gréy, blocky,‘arenaceous, siltstone Iamdnations;‘ 
~ firm to hard ‘ ‘ o a
770m - Shale, 100%, as above, trace bi tumen on.fréc£Ur§d‘pIahes, abundant
o siltstone and sandstone, trace ironstone and chert - EE

Sha]e,‘Qoz,‘as aboﬁé; trace coal, Sandstone, 10%, gray, quartz and
chert grains, very fine grained predominantly, rounded, well sorted,
partly siliceous, clay cement_and;matrix; tite, trace chert fragments

Shale, 60%, dark gray, blocky, slightly carbonaceous, arenaceous in
part, siltstone laminations, firm, Siltstene, %, gray-white, partly
sideritic, argillaceous, hard, trace bitumen throughout, occasional
glauconite, Sandstone, 20%, as above, very friabie, occasionally
medium grained, trace bitumen ‘ ‘ CR

Shale, 30%, as above, trace pyvrite, Sandstone, 76%, gray-white, slightly
salt and pepper, quartz and chert grains, very fine to fine grained,
silty throughout, subangular to rounded, well sorted, partly sideritic,
clay cement and matrix, tite, occasional glauconite, trace bitumen

Snale, 30%, dark gray, blocky, slightly carbonaceous, arenaceogs; firm,
Sandstone, 70%, as above, very argillaceous, with clay laminations and -
ienses throughout ‘ : o e

Shale, 40%, as above, Sandstone, 60%, gray-white, slightly salt and
pepper, quartz and chert grains, very fine to fine grained, occasional
medium chert grains, subangular to rounded, well sorted, partly sideri-
‘tic, clay cement and matrix, tite, trace bitumen, clay lenses through-.
~ out, occasional glauconite ' ‘ o




i Shale, 20%, as above, abundant siderite, trace‘pyrité, ‘Sandstone,

%, as above, grading  to siltstone throughout -

| §§§i§$‘3°:'ﬁdark79*aYs blocky, slightly carbonaceous, micro micaceous,

" arenaceous, firm, trace siderite, trace pyrite, Sandstone, 70%, gray- =

white, siightly salt and pepper, quartz and chert grains, very fine to
fine grained, occasional medium chert‘grains,,subangular‘to~rounded,
well sorted, clay cement and matrix, tite, trace glauconite, trace.

~ bitumen ‘ EARRETR o ‘ Lo ‘

Shale, 30%, as above, abundant bituminous shale grading to shaly ccal,
‘trace dark gray-green, fissile, waxy lustre, hard, Sandstone, 70%, as
above, tite, abundant glauconite ‘ R S

Shale, 30%, dark gray-brcwh, b16cky, carbonaceous. in part, grading to

shaly coal, arenaceous, firm, abundant siderite, . Sandstone, 70%, white,

salt and pepper, brownish tinge, quartz predominantly, very fine to
fine grained, angular to rounded, well sorted, partly sideritic, argil-
Taceous, tite, abundant chert fragments B - S

“Shaie,‘20:5 as’ abave, dark gréy-brown to”dark‘gray-gfeen, Sandstoné,
~ 80%, as above, abundant chert, gray, blue, white, brown, green, frag-
mental e ‘ ‘ . S

Shale, 30%, as above, abundant pyrite, Sandstone, 70%, as ache; sid- -
eritic, argillaceous, tite : ‘ ‘ R IR

Shale, 40%, dark gray, blocky, carbonaceous, arenaceous in part, firm,
probably occurring as lenses and laminations in sandstone, . Sandstone,
¢, gray-white, slightly salt and pepper, silty to very fine grained,

subrounded, well sorted, siliceous cement, tite, argillaceous, trace
shale lenses and laminations - ‘ ' Lo SR

Shale, 50%, as above, Sandstone, 50%, as above, trace chert fragments

Shale, 50%, dark gray, blocky, occasionally silty, carbonaceous flakes
throughout, micro micacecus, firm, abundant pyrite, Sandstone, 50%,
 brown-white, slightly salt and pepper, very fine grained, silty through-
out, subangular to rounded, well sorted, slight sideritic cement, tite,
argillaceous, probably stringers and thin beds in shale ‘ '

Shale, 30%, as above, abundant coal, black, vitreous, Sandstoné,\?O!,‘
- as above, trace medium to coarse chert grains, scattered throughout
‘sandstone - o

' Shale, 40%, as above, abundant pyrite, Sandstone, 60%, gray-white,
slight brownish tinge, quartz predominantly, very Tine grained, sub- -
rounded to rounded, gray to black chert grains, medium grained, angular,
well sorted, chert grains scattered throughout, slight sideritic cement,
argillaceous, tite, accasional glauconite : R L -

Shale, 40%, dark gray to dark gray-brown, blocky,’STightly_siIty; silt
“Taminations, firm, abundant siderite, Sandstone, 60%, as above,‘very ‘

siltythroughout ‘ :




Shale, 60%, és above;woccasiona11y‘silty,[tracé‘byrité;‘ Sand§toné;"
30%, as above, silty throughout, medium to coarse chert grains,

_abundant‘chert\fragmehtsr AT

' shale, 40%, dark gray to dark gray-brown, blocky, slightly carbona- |

ceous, occasiona]]y‘si1ty,,firm,‘ Sandstone, 60%, gray-white, brownish f\'“‘

E ‘tinge, quartz, very fine grained, silty throughout, subrounded‘to

" rounded, gray-black chert grains, medium to coarse‘grained,'subangular;:“‘* '

well sorted, with scattered chert grains, sideritic cement, tite,
- argiliaceous in part, with clay lenses and laminations, abundant chert
fragments . o : ‘ ‘ ‘

Shale, 30%, as above, arenaceous in part, Sandstone, 70%, as above,
very silty : - ‘

Shale, 30%, as above, trace black, very carbonaceous, Sandstone, 70%, 1
3s above, occasionally fine grained, silty throughout S

Shale, 20%, dark gray-brown, biocky, arenaceous, wapry sideritic, hard,
trace siderite, trace pyrite, Sandstone, 80%, uras-white, with brown-.
jsh tinge, quartz, silt to fine grained, subrounded, well sorted, with
.coarse, blue, black chert pebbles throughout, sideritic cement, tite,. -
very argillaceous : v ‘

" . Shale, 30%, as above, abundant siderite, with trace sideritic siltstone,
- Trace pyrite, Siltstone, 20%, brown-white, gray-white, slight to very
sideritic, sandy, argillaceous, hard, Sandstone, 50%, as above, ‘
occasional coarse chert grains B ‘

Shale, 40%, dark gray to dark gray-brown, arenaceous in part, brown
Siderite flecks throughout, firm to hard, abundant siderite, abunda .t
pyrite, trace siltstone, as above, = Sandstone, 60%, brown-white, ‘
slightly salt and pepper, quartz predominantly, very fine grained,
silty throughout, subangular to rounded, well sorted, with coarse,
multi-colored chert grains, pebbles throughout, sideritic cement, tite,
argillaceous, occasional bituminous laminations ‘ ‘

‘ Shale, 40%, as above, abundant siderite, tréce pyrite, trace f05511  .
fragments, Sandstone, 60%, as above, abundant chert fragments, grading .
to siltstone in part ‘

Shale, 302, as above, Siltstone, %,‘brown, white, gray—white, R
 Slightly to very sideritic, sandy throughout, argillaceous, hard, Sand-
stone, 30%, as above :

 Sample Missed

‘ Sﬁé1e, %, cark gray, blocky, even textured, sideritic, firm; occa-
sionally silty, abundant siderite, Siltstone, 40%, as above, sandy,
Sandstone, 20%, as above




" Shale, 60%, as above in part, dark gray, f1ss11e, micro micaceous, b‘
l_caFEonaceous, firm, Siltstone, 40%, gray-white, slxghtly sxderltwc in
‘part, very arg111aceous, sanay, hard

~Sha1e, 90%, dark gray, f1ssx1e, carbonaceous m1cro mlcaceous occa~.

sional sxlty sect1on, m1nor pyr1te 1nc1us1ons firm, S11tstone, 10.,“” o
as above ‘ _ .

Sha]e, 90.‘ as above, abundant sxderute, S11tstone, 10», as. above
Sha1e, 70 as above, - Sxderzte, 20 brown, Swltstone, 10%, as above ﬁ

Sha]e, “100%, b]ack f1ss11e, very carbonaceous, bttumnnous in part
hard to brittle

Shale, 100 b]ack to dark gray-brown, f1ssxve, bltumxnous, ‘with whxte,f* .

1E1ceous 1nc1u51ons, hard

_Shale,-]DO as above

Sha]e, 100%, as above, black predomnnant]y, trace gray—blue sxl1ceous,
' mudstone w1th pyr1te 1nc1us1ons

‘Sna1e, 100%, black, blocky, bitumxnous, white specks throughouc, hard
occas1ona1 pyr1te

Shale, 100 black, occas1ora11y dark gray—brown, fissile, 511ght metaIImc
lustre, b1tunnnous, hard to brittle, minor pyrite

Sha1e, 100%, as above, trace siliceous mudstone with pyr1te 1nc1usxons

Shale, 100% black predom1nant1y, dark gray-brown in part, b]ocky to
?1ss1le, b1tum1nous, occas1ona11y arenaceous, hard to brittle

Shale, 100 as above, arenaceous

Sha]e, 20 as above, Dolomite, 80%, gray-white, buff, crypto crysta]—‘
i1ne, ca]careous dense minor pyrite 1nc1us1ons

‘Dolomlte, 100%, as above, trace assumable vuggy ooros1ty, trace p\n
point porcsity on vug linings, trace dead 0il, trace gray-brown stain

in linings, gold f1uorescence, very s]ow‘wh1te, cut, probably residual
oil . ‘ :

Dolomite, 100%, whxte to buff, stained green in:part, crypto crystal-
Tine predominantly, calcareous, dense, trace white, secondary crystal-"
lization, trace dead 0il, trace pyrite inclusions, trace 1ight brown -
stain in occasionally. flne crystalllne dolomite, gold f]uorescence slow
Wh]ue cut, trace 3% crystalline porosity ‘ ‘ o

Do1omite. 100%, as above, trace pink. and green sta1ned dolomite 511ght |
gypsiterous. with trace very fine selenite crystals ‘




Dolomite, 100%, thte to.buff;“crypto crystAT1ihe;}calcafeous,‘densé, P
gypsiterous throughout, trace very fine selenite crystals, trace pyrite,
trace pink and green stain. ‘ R Co - ‘
‘ ~Sha1é,~30%;aca9iﬁg§;: Siltstdne,‘zol,.;aQings, ‘DQTOmite,;SO%; as.abdve,”“t ‘1
. trace pyrite . . - C I : R e

 Dolomite, 100%, white to buff, stained gkeén in péft,‘cfypto crysta1— \‘ 
‘Tine, gypsiferous, calcareous, dense, minor pyrite inclusions

Dolomite, 100%, as above, trai:e"vdggy porosity, wi th dolomite‘rhorrbsf“'
‘on vug lining, occasional trace dead 0il, trace 1ight brown stain, gold
fluorescence, very slow white cut (probably residual 0il) ‘

Dolomite, 100%, white to light brown, crypto to micro crystalline,
occasional red and green stain, dense, gypsiferous, trace pyrite, trace
bitumen . ' ‘ I .

Dolomite, 100%, as above, occasionally very fine crystalline, calcareaus,
dense, trace pyrite, trace brown 0il stain, gold fluorescence, slow
white cut in very fine crystalline and chalky dolomite (cavings?)
Dolomite, 100%, white to‘light‘brown,‘occasidnaily;stained‘red,and‘

green, crypto to. micro crystal]ine,vcalcareaus;‘dense;‘abundant pyrite
inclusions, trace oil stain in very fine crystalline dolomite, gold
fluorescence, slow white cut L. ‘ I

DoIbmite, IOO%; és above, slightly silty in part, slightly afgiITaceous;“ . E
trace pyrite ‘ : ‘ : L ‘

Dolomite, 100%, brown-white, buff, brown, micro crystalline predominantly,
occasionally crypto crystalline, slightly to very calcareous, dense, ‘
trace pyrite inclusions and laminations

Dolomite, 100%,.as above, trace dead oil on fractured planes, occa-
sionally green stain

Dolomite, 100%, brown-white to bu¥f, occasionally green stain;‘cfypto‘
To micro crystalline, calcareous, dense, minor pyrite inclusions, trace
poor vuggy porosity, occasional trace bitumen

Dolomite, 100%, as above, trace poor vuggy porosity, trace dolomite
rhombs, secondary recrystallization in vugs, minor pyrite irclusions

Dolomite, 60%, as above, abundant vuggy porosity, dead 0il and‘bitumén 
on vug. linings, Limestone, 40%, gray-white, micro crystalline, chalky
texture, soft, dense S Co ‘ ‘ ‘

Limestone, 100%, buff pfedominaht1y; occasionally brown, micro crystal-
[Tne with coarse pellets throughout, slightly argillaceous, dense

Limestone, 80%, buff to broﬁn, crypto to micro crystailine, slightly |




“‘parg1llaceous, chalky texture in part, dense, wuth occasxonal pyr1te, L
Do1om1te, 20», green-wh1te, micro crysta111ne, slightly caXcareous, dense,'

‘L1mestone, 20%, as above, DoIomxte 80 , buff, white, occasxona]]y
stained green, crypto to micro crysta111ne, slxghtly to very ca1careous,
- dense, w1th trace vuggy poros1ty, trace pyrite 1nc1usxons RS

1L1mestone,‘10~‘ as above, DoTomute, 90 > as above evxdense of vuggy
, poros?ty ‘ ‘

Dolomite, 100 brown white, green-thte, m1cro to very fine crysta]-

- 1ine,. calcareous, dense to 3% intercrystalline poroswty where very fine
crystalline, ev1dence of vuggy porosity

‘ DoTom1te, 100 white to buff as above, trace clear-white, secondary ‘
,recrysta]lizat1on 1n probable vugs, trace pyr1te

‘ Do1om1te, 100 11ght brown, brown-wh1te, clear, crypto to micrc crys-
tallxne, calcareous, dense, trace pyr: ite

Dolom1te, 100% ,’as above, occaswonal?y 11ght gray—brown, micro crysta]-
11ne, chalky limestone (cav1ngs7)

"Dolom1te, 100%, light brown-white, micro crystalline, very calcareous,‘
11my 1n part dense, evxdence of vuggy porosity

Dolomite, 100%, as above, occas1ona11y very fine crysta1l1ne, trace
‘ vuggy‘porosity

DoTom1te, 100% light brown to brown-wh1te, crypto to micro crysta]lxne,

calcareous, dense, trace vuggy porosity, bitumen on vug linings or
fractured planes, trace pyrite

‘0010rnte, 100%, as above micro crystalllne predominantly, ca]careous,‘
- dense, trace vuggy porosztv

Dolomite, 100% brown-whlte to buff, crypto crystalline, calcareous,

dense, trace vuggy porosity, 11ght brown, very fine dolom1te rhombs,‘
trace pyr1te -

Dolomite, 100%, as above, dense, trace \1mestone, wh1te, micro crystal-
1ine, chalky, soft (cavings??)

Dolemxte, 100 light brown-white, crypto to micro crystalline, trace
limy in part, calcarecus throughout, dense, minor pyr1te

Dolomite, TOOn, as above brown oil stain, in very fine crysta111ne
dolomite, gold fluorescence, ‘slow whiite cut

Dolomite, 100%, as above, crypto crystaliine predomxnantlv calcareous,
dense




a@ﬁlg Descr1p€§ons

‘Hlisb hf  ‘Dolomite; 10d%5 brown -to brown;white,,buff;‘crypto ¢fysfa11{ﬂe,,hfé;._ug )
R dominantly, occasionally micro crystalline, calcareous, dense, minor .
Cpyrite oo Com T n v R e

85w Dolemite, 100%, as above, occasionally light green stain
“llso‘m “QQ}OMité,‘iooz,‘as-aboye;‘abﬁndant green‘stain‘throughout  B

‘ ‘1165”m;j Dolomite, ]00:; as‘abOVe in part, brown to brown—white, mﬁcrb‘crys- ‘ ‘
o " Talline, o;casionally‘chalky; very calcareous, soft,‘dense throughout

1170 m“\ Dolomite, 100%, as abové,focgasiqnal]y‘brown, Staided‘green;ye11ow in
’ part;~occasiona11y pink'stain. . .~ _ :

3175 m Dolomite, 100%, brown-white, buff, occasionally stained pink, yellow-

‘ - green, chocolate brown, crypto to micro crystalline, calcareous, occa-’
sionally chalky, limy section, dense, trace pyrite, colored dolomite
appearing in laminations ‘ ‘

1180 m :Dolomite, 100%, as above, gray-white, slightly argillaceous in part,

77" Zbundant pink,yellow and dark brown stain

-IISS”Hr Dolomite, 160%,‘brown-whité,‘stained piﬁkiSh-brown throughout;‘crypton“'
‘ - crystalline, calcareous, dense, trace white, flaky g_ypsifemus‘rock‘

.1190'¢ Dolomite, 1002, as ébove;‘dense, prédominant]y broﬁn—white, occasiohélly‘
 Drown, abundant colored dolomite ‘ . ‘ o

1195 m lepmite;;TOO%,‘yeilow-green predominantiy, brown—whfte; occasional
‘ " piak stain, crypto crystalline predominantly,‘caTcareous, dense, trace
1ight green shale o

1200 m Dolomite, 1003, as above, becoming red in part

1205 m Dolcmite, 100%, 1ight brown to yellow-green, trace fed, cryﬁto to miCrb
Crystalline, calcareous, dense, trace vuggy porcsity, trace selenite’
crystals L ‘ '

1210 m Dolomite, 80%, as above, Limestone, 20%, mottled light to dark brown,
: white, micro crystalline, chalky matrix with coarse oolites throughout,
dense, trace clear-white, fine crystalline dolomite, up to 10% poros-

ity, secondary crystzlline from vugs, trace dark brown stain, gold
fluorescence, white cut "

1215 m  Dolomite, 100%, white to buff, crypto crystalline, slightly calcareous,
dense, trace selenite crystals. : ‘

Dolomite, 40%, as abave, Limestone, 60%, mottled 1ight and dark brown,
stained red and green throughout, oolites in a micro crystalline matrix,
dense ‘ L ‘

Dolomite, 60%, gray-white to 1ight brown, cryﬁto crysta]line‘predbdxnantTy; :




ptit

r‘f‘caICarébus,jdenSg;VSIigﬁtTy”argi}Taceousﬂihfpart,~ Limestone, 40%,
‘mottled=light and dark brawn, oolitic and pelletal, with micro crys- .
s talline matrix,;dense, occasiona1]y,stained'red and yellow .

Dolomite, 70%, 1ight gray-white to light brown, ‘crypto crystalline,

argillaceous,ncalcareous,_denSe,”'ShaWe; 30%; medium-gray, blocky-to - AR

 fissile, calcareous, grading to do]omitic marlstone in part, hard o

Shale, 50%, as above, dolbﬁitic”through0ut, Dolomite, 50%,‘as‘abové,‘b‘w o

trace.limestona, as above:

Dolomite;‘looz,‘as‘abee-in part, !ight,browq, nﬁcrovcrystailiné,\cal-
- .careous, dense, very argillaceous 1in part, silty N

‘Sha1e,‘202, dark gray, fissile, dolomitic, hard, Dolbmite,‘SOZ,“gray-

‘white, gray-braown, 1ight brown, crypto to micro crystalline, slightly"
to very argillaceous, calcareous, dense ‘ ‘ C

‘Do]omite, 1002; as above, trace chert fragments

Do1cmite,‘1001, dark'gréy, gféy-white, occasionally dark brown, crypto
crysta]line“predomﬁnant1y, calcareous, micro crystalliine in part,
argi11ace0us‘throughout, dense ‘ ‘

" "Dolomite, 100%, as above, trace brown, micro crystalline, calcareous,
‘dense, abundant yellow stain ' ‘ -

Dolomite, 100%, as abbve‘p‘redominantly', becoming 1ight brown, micro -
crystalline; very calcareous, argillaceous, silty, dense

olomite, 100%, light brown, micro crystélliné-in part, dark brown,
stained red and yellow, crypto crystalline, calcareous, dense, trace
fracturing with‘clear,‘white‘dOIOmite recrystallization in fractures

Dolomite, 100%, as above, trace white, micro crystalline, soft, QYDsif;
erous, dense, trace chert fragments, brown, gray, white

Dolomite, 100%, 1ight brown, buff, occasicnal]y‘gray~white‘to brown,
~ trace reddish stain, crypto to micro crystalline, calcareous, slightly
argillaceous in part, dense o

Dolomite, 100%, as above, trace chert fragments, trace yellow, pale B
green stain : g v

Shale, 20%, medium to dark gray, fissile, waxy, dolomitic, hard, Dolo-
mite, 80%, light brown, stained red and yellow, occasionally gray-white,

crypto to micro crystalline, calcareous, argiliaceous in part, dense

Shale, 20%, as above, Dolomite, 80%, light brown, stained yellow pre-
dominantly, micro crystalline, very calcareous, silty, dense, gray-
white, micro crystalline, calcareous, argillaceous, grading dolomitic
maristone irn oart, dense : : ‘ ‘




Shéle;f10%;:light}to‘medium‘gray;:fissilé; waxy; dolomitic, hard, -~ =

Dolomite, 90%, light brown,‘stainedhyel]cw‘predominantly;‘trace redwi;‘:‘

————————— ‘. Y - . 8 - 'S -
o staxn,,occas1onal]y gray-white, crypto to micro crysta111ne,‘s]1ghtlya
- silty,in“part, slightly argillaceous in part,‘calcarQOus,dense

“Shale, 20%, as-above,'DoTomite;“BOZ,“asKabove,’abundantvgray-white,.”Wwﬂ

- sligntly argillaceous

Dolomite, 100%, light brown to gray-white, crypto to micro crystal-
line, slightly silty;‘slightTy argillaceous, calcareous, dense

Shale, 107, dark gfay;‘fissf]e,:waxy, do1om5tic, hard, Dolomite, 90%,
~as above, occasionally silty, trace clear, white, dolomite crystals .

Shale, 20%, dark gray-green, blocky to fissile, dolomitic, hard, = =
- Dolomite, 80%, light brown to gray-white, crypto to micro crystalline,
stightly silty in part, slightly argillaceous in part, slightly to .
very calcareous, dense : : - o

Shale, %, as above; Dolomite, 70:, as above .

Dolomite, 100%. as above in part, light brown to yellow, red, micro
crystalline, calcareous, slightly‘silty-in part, dense

Shale, ZQ%,‘iight,gray-greeﬁ;‘stainéd red in part, fissile, waxy, dolc-
mitic, britt]e,“Do]omite,‘802, light brown to yellow, reddish, red-

brown, micro crystalline, s1ightly silty, calcareous, dense, abundant f',““"

- clear calcite crystals

Skale, 10%, as abcve,  Dolomite, 90%, as above, trace dark gray,
nodular fragments ‘ ‘

Shale, 30%, light gray to gray-green, occasionally stained red and
yellow, fissile, waxy, dolomitic, hard, Dolomite, 70%, as above,
siightly to very calcareous, trace dark gray-brown, nodular fragments

Shale, 40%, as above, Dolomite, 60%, light brown, yellow, micro crys-
talline, calcareous, <1ightly silty, dense, trace calcite filled vuggy -
porosity, trace dark gray, coarse fragments in 1ight brown,micro crys-
tailine matrix |

Shale, 50%, light to dark gray, gray-green, fissile, waxy, slightly to
very dolomitic, hard, Dolomite, 50%, light gray-brown to buff, crypto
to micro crystalline, caicareous, dense, slightly argillaceous, trace -
gray-white, micro to crypto crystalline limestone, very argiliaceous,
.dense ‘ ' : B ‘

Shale,‘40$; as above, trace pyrite nodules, Dolomite, 60%, as above,
‘grading to limestone in part, very calcareous throughout.

Shale, 30%, as above, Dolomite, 70%, as above in part, light brown,
micro crystalline, very silty, very calcareous, dense




 Shale, 30%, dark gray to gray-green, occasionally pale green, fissile, e
WBXys‘do1cmitic,lhard,,,DoTomite, 70%, 1icht brown, gray-white, cryoto -

to micro crystalline, slightly silty in part, slightly argillaceous in

~ part, dense, abundant clear calcite R T

' Shale, 30%, as above, trace pyrite, Dolomite, 70%, Tighf'brﬁW“»ring"

part as above, gr;yéwhite,‘micro‘crystallzne, slightly calcareous, veryrii;% §

siity, dense

‘Shale, 4G%. da?k‘grayegréen predbminantly,‘fiSSile,‘waxy, dolomitic,
hard, Oolomite, €0%, 1ight brown, micro to very fine crystalline in

part, calcareous, very silty in part, dense, doclomite, gray-white to e

gray, crypto crystalline, calcareous, argillaceous, dense .

 'Shale, 20%, as'above,, Limestbne, %,‘gray—whité, gray, micro to h
- Crypto crystalline, very argillaceous, slightly dolomitic, dense,
Dolomite, 50%, as above, very calcareous in part : ‘ ‘

‘ShaIe,‘ZO%,‘dark gray-green, eccasionally light gray, fissile, waxy,

dolomitic, brittle in part, with trace pyrite inclusions, Limestone,

«_ as above, Dolomite, §0%, 1ight brown predominantly, micro crys-
talline, very silty, very calcareous, dense ) ‘ :

Shale, 40%, as above, dark gray predominantly, Limestone, 40%, gray-
white to dark gray, micro crystalline, chalky, grading to crypto crys-
talline, argillaceous throughout, occasional grading to maristone, dense,
Dolomite, 20%, as above ‘ - L

Shale, 20%, as above, Limestone, .50%, as above predominantly, brown, .
crypto crystalline, dense, Dolomite, 30%, as above, very argillaceous
“inpart ‘ ‘

Shale, 30%, medium gray, dark gray-green, fissile, waxy, dolomitic, .
hard to brittle, Limestone, 20%, as above, Dolomite, 50%, dark gray,
gray-white, light brown, cryptc crystalline predominantly, calcareous,
- argillaceous, dense, trace red stain

Shale, 10%, as above, Limestone, 60%, brown-white to gray-white;‘

crypto crystalline predominantly, occasionally micro crystalline, chalky,  ‘
argillaceous, dense, Dolomite, 30%, as above ‘ :

Dolomite, 60%, light brown-white, gray-white, micro crystalline, crypto
crystaiiine, slightly argilliaceous, caj.areous, silty, dense, Lime-
stone, 40%, as above, very dolomitic ‘

Dolomite, 70%, as above, Limestone, 30%, gray-white, micro crystallihe,“
chalky, argillaceous, dense o A ‘

Dolomite,100%, as above, abundant selenite crystals, trace clear, white, :
_ calcite crystals ‘ ‘

" Dolomite, 80%, gray-white, crypto crystalline. calcareous, occasionally f 




1470

1475

1480 m

‘TQSS‘m
1450 m
1495 m

‘_TSOOHm

| micfd‘cfystalline;Hdénse,“Sha1e,‘10:, red, fissile, silty, hard,
' ‘Siltstone, 10%, red-white, sandy, dolomitic, hard . -

."Shale;, 50%; red,rgreen,‘chocolate‘bfcwn, fissile, doiomitic,‘hard,“

<iTtstone, 10%, as above, Dolomite, 40%, as above, brown

" Shale, 40%, as zbove, Dolomite, 60%, browh, gray—whité;*$ta§néd green

-

and red in part, crypto cryst;i]ine, mitro\crysta]]ine‘in part,
slightly calcareous, dense, trace clear, white calcite ‘

Shale, 40%, as above, . Dolomite, 60:,‘as‘abbve'

Shale, 30%, red, greeh;‘dark‘gréy;‘blocky‘to fissile, occasionally

"sxity,‘dolomitic,‘hard; Dolomite, 70%, brown, gray-white, dark gray,

crypto crystalline predominantly, occasionally micro crystalline,

slightly calcareous, argillaceous, gense

' Shale;“ %, @S above, very szty, grading to siltstone throughout;
Dolomite, 40%, as above, occasionally stained green and red

‘Shale, 20%, as above, trace siltstone, Dolomite, 80%, gray-white,

brown, dark brown, reddish brown, crypto crystaliine predominantly,

micro crystalline or gypsiferous throughcut,’slightlywcalcareousgidense,‘
trace clear calcite crystals ‘ I . B

Shale, 40%, red pfedominantly, red-white, blocky, silty;“gybsifefous, 

hard, Dolomite, 60%, as abave

Shale,20%, as above, grading to siltstone, Dolomite, 80%, brown,ugray; 1
wnite, reddish, crypto crystzlline in part, lithographic, limy in part,
silty throughout, dense ‘ . :

Shale, 50%, as above, very silty, gypsiferous in part, Dolomite, 50%, -
gray-white, occasionally stained red, micro crystalline, silty, slightly

argillaceous, dense

Shale, 30%, red-green, blocky to fissile, gypsiferous, silty, hard,

SIltstone, 20%, gray-white, dolomitic, gypsiferous, sandy, hard,

Bolomite, 50%, as above, very silty

Shale, 50%, as above, Siltstone, 20%, as above, white, chalky, gypsif-
erous matrix, Dolomite, 303, as above, very silty a

~ Shale, 40%, as above, very silty throughout, Siltstone, 30%, as abqve;‘
‘dolomitic, gypsiferous, Dolomite, 30%, as above, very silty

Shale, 50%, red, dark gray-green, green, blocky to fissile, very silty,
grading to siltstone in part, hard, Siltstone, 30%, red, red-white,

gray-white, dolomitic, white, chalky, gypsiterous, matrix, hard,
Dolomite, 20%, as above, very silty
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© UPPER CRETACEQUS

The Upper Cretaceous consists of quartz and chert grains, silt to fine grained
in size,‘in4a‘clay_cement‘and‘matrix. There are clay lenses and laminations:
~ throughout. Thz shales are arenaceous and friable. =~ ' o ‘

Conclusion: ‘ ‘ The 'sands are porous in some places. There is little or.
o ' no permeability due to clays throughout the sands. These
clay lenses and laminations probably affect porosity as
" well. There are no hydrocarbon shows in this section and
no reservoir potential.’ I D R

. LOWER CRETACEQUS

The Lower Cretaceous is a medium grained, arkosic, cherty sandstone at the top,

- grading down to a.very fine to fine quartzose sandstene with fine to coarse
‘grained chert grains scattered throughout. Clays make up the majority of

" cementing materiais with lenses and Iaminations[throthoUt-‘vThe skales are
slightly carbonaceous, arenaceous and firm with increasing induration deeper

in the formation. There are siderite concretions and sideritic sands and silts

‘in the base of this sectien. i S AT

~ Conclusion: ‘ The only positive sign in the Lower Cretaceous with regards =
- R ‘ “to reservoir potential, js a sand between 590 and 6Q0m.
‘Samples from this section are loose and unconsoiidated but = -
later samples show a clean water sand, quartzose, with up
to 15% porosity. - This section of well flowed fresh water
with between 50 and 75 psi on the B.0.P's when shut in.

A mud weight of 1130 Kg/m> was required to kill it and hold
jt in check. There are traces of porosity in various places
in the section, but clays affect the Lower Cretaceous as -
they did the Upper Cretaceous. Permeability is extremely

“ limited as most of the sands have a clay cement and matrix.
The Lower Cretaceous has no hydrocarbon reservoir potential. .

 BITUMINOUS SHALE

" The Bituminous Shale is, as its name applies, bituminous in the upper section,"

with interbedded, highly carbonaceous shales in the base. There are traces of
pyrite and white siliceous inclusions throughout.: The base is arenaceous 1in

. part. L ‘ o : ' : ‘ R

Conclusion: The Bituminous Shale has no reservoir potential‘aTthOugh R
L ‘ it is an excellent source rock. ‘




;RONNING GROUP

The Ronnxng Group is the deSIgnated goal in th1s we11. pon dr1111ng throughx
the E1tum1nous Shale, there appeared to be more scalp. to the Windy Island upl1ft
ot _There was no Bear Rock ‘formation and none of ‘the finely
ite- ant1c1uated at the top of the Ronning. The upper Ronnwng
"con51sts £ ‘to. butf. with apparent traces of vuggy poros1ty._ The
'dolomites. are ba51ca11y crypto crystalline and occas1onal]y'gyps1ferous.‘ ‘There -
~ agre traces’ of .pale-green stain throughout and ‘traces of pyrite. The next sectIOn sy
“is a Tight' brown to buff, pelletal and oolitic limestone, with a micro crys.al-,‘ﬂst
':gjllne ‘matrix. From 1073-1123m, there appears to be a good porous section with e
. micro and ‘crypto crystalline sections, followed by a tite, dense section.to. TT?Om..,3
" Here the dolomites start tc beccme. ‘multi colored with pink and yellow-green staxn o
”,{throughout.‘ This section c0ut1nues until about 1225 m where 1ight brown, micro’
- to crypto crysta111ne,‘s11ty ‘dolomites interbedded with gray-wh1te, arg11]aceous
'dolomites. The silty dolomites are extremely calcareous. There’are thin, gray-' .
- green.. dolomites scattered. throughout to the. base of the Ronning with occasional . .
-~ traczes of chert. From 1390-1428m, 2 1imestone appears in the base. Thls occa-~“'”f
*\SIOnaJTy grades to marly 11me and back to an: argx]laceous doTounte.

1Conc1ns1on. T “‘The Ronnzng G*oup has two pote:t1a1 zones of 1nterest. Ihe
R e first of ‘the ‘zones is at the top of the Ronning.. There
. “{s evidence of good vuggy porosity with excellent drilling
‘breaks and traces of secondary dolomite crystals in the
samples. Ther: are traces of gold-brown staining,: between:
" these grairs, gold fluorescence, and very slow white cut.
The 0il appears to be residual and immovable. There were o
also no shows from either the gas detector or the fluoroscope. . -
Both zones should be checked very carefully on logs before.
decisions on testing be made. . The rest of the Ronn1ng
Group shaows no hydrocaroen reservoxr potent131

| fj.sm.ms RIVER

‘The Saltne Rmver consxsts o.‘red and green shaizs, gyps1ferous in part and sxlty

y with doTom1te stringers. throughout. ‘From 1475m to 1D, the Sal1ne River is'2a  ~ ~ =
“'red 'and white siltstone, with varying. degrees of ahaXe and gyp;um Lhroughout. Salt
iwas ant1c1patec and none was encoun»ered : RN

'%’,Conclus10n: " The Saline vaer 1tse1f has no reservoir po;entnal At the‘i‘
NEOTIN. T top of tne formation, between 1425-1428m, is a good drilling
break with secondary dolomite rhombs and selenite crystals
in the samples. If source rock can be found in other areas,
~ perhaps the »rans1t10n to the Sa]wne will become a ‘one of
‘1nterest. ' c ‘
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. WELL NARE
© WELL LOCATION ‘ASS-35-00-125-30

NSR'Résaﬁr:eﬁ Ltd.
NS %indy Island

T COMPANY

INTERVAL

KELLY BUSHINE

| NET PRY

: REEGRDER‘QQTA all aeasureaent are 'si’)

Pr‘ef‘lnu ‘

Initial Shut In

~ Second Flow
Final Shat In

init. Hyd,

First Flow

Final Flow -

" Init. Shut

.. Intt. Flow -

Final Flow
Final Shut
. - Final Hyd.

Recarder

' Range

- Clotk
. Depth

RECSVERY

1075-1083a,
103.23 a.

10 RINS
£0 MINS
96 MINS
150 NINS

kPa

12083

72t
1958
12012

Inside

7418
22758
38

1053.00

Dutside

10355
23097
24
1074.90

BL1
TOTAL DEPTH.
§7. ELEVATION

Dutside

14960
23442
24
1074.00

. Total Fiuid 170s of B4z in D.C. and 83 in D.P
' ' {70s of 2ud.

'REMARKS & SLON DESCRIPTION

Preiloss Neak air Slow. 8 ca inm patl.
Second Flow:  Weak air blos throuchout.

CTEST disvua -

~ NORTHSTAR DRILLSTEM TESTERS

. 1500.00 =.

93.00 a.

DATE 85/02/04
- Forzstion: Ronming
- Type of Test Straddle -

"INFLATE

Reversing Sub

D.2.

Orill Coilars =
R.TV.

Spacer ‘
Reciprocating Joint
Recorder 37518

dars

‘Safety Juint

Puag
Screen
Detlate

Screen
ABOVE INTERVAL 13.88
Packer
Desth a 1075.00
Perfs
Stub
Recorder 210937

L #0730
Spacing

Stub

Depth = 1083.18
TOTAL INTERVAL 10.18
Packer

Brag Sering .

TOTAL TEST TOOL 27.0¢
Total Depth 2 1500.3¢
CUSTOMER REP. Max Stoppler
(JESTER Lance ¥aite o

0C-

1.09

~3NVN T1IM

$71-00-59-€5Y PUUISI APUFH

ON 13%0IL™

cig1




~ NORTHSTAR DRILLSTEM TESTERS

HOLS AND TEST DESCRIPTION . © nup BATR

Tize Started ‘ 22:45Hr. hué Type

~ Tize on 3ottos - o 00:318r. Herght

- “Tize Dpen ‘ 01:504r. Yiscosity

" Tise Pulled ‘ 07:35Hr. Water Loss
Tige Qut : 193008 Filter Cake
Tool Weight 2000 dak Nud Drop

_ Meight Set On Packer §000 caN Aacunt of Fill
Wpight Pulled Losse 40000 da¥ - Bottos Hole Teap.
Initial String Height 30000 dak Porasity 1
Unseated String Weight 32000 daM ‘ Hole Conditicn
Bottos Cheke ‘ 19.05 3=

. Mole Size 222 as
" Orill Cellar LD 61.00 aa

©Brill Pipe L.D. 75.00 23

Orill Collar Length 83.38 =

Drill Pipe tengid 950.3L a

' GRS AESOVEAY MEASURED NITH

Oritice fressure
&D Kpa




 NORTHSTAR DRILLSTEM TESTERS

NSM Windy Island AS53-65-00-125-30 T.#1615 DST.#1

: //IV‘F Recorder #7418 |

.

Recorder #10959




NSM Windy Island AS3-65-00-125-30 T.#1615 DST.#l

K Recorder ‘#109‘60




NORTHSTAR DRILLSTEM TESTERS

 ‘13  4: :

—3NVN 113N

| DATE SS/0Z/05
‘ Foraation: Ronning

CONPANY . NSM Resources Ltd.

: ‘ ‘ ‘ ‘ ‘ ‘ Type of Test Stracdle
CNELL NAME . NSY Wincy Island | | - INFLATE N L
WELL LOCATION A53-35-00-125-30 B2 | | A\ ST
CINTERVAL 0 962.5-987.5. TOTAL DEPTH 1500.00 5. |
KELLY SUSHING 10358 BR. ELEVATION 96.90 . Reversing Sub
| NET PAY - s ‘ | “
=

D.P.
PECORDER DATA (all seasuresent are 'si’)
C——— ‘ ‘ "—I Dril Collars
Preiiaw 10 IS
Inttial St In 80 HINS
~Second Flow - SO MINT
Final Shut In o 120 MINS

R.T.V.
Spacer

Reciprocating Joint
Recarder $7813

. : Jars
Init. Ryd.

First Fiom
Final Flow
Init. Shut
tait, Floe
Final Flow
Final Shut
Final Hyd.

Satety Joint

. 91()‘1_‘0313»:“)_11‘;" ;

Puac

Screen
Inside Outside Qutside Deflate

‘ Screen

" Reccrder 7318 10980 ABQVE INTERVAL 13.88
Range 22753 131342 ! Packer
Llock 43 2 ‘ Dasth m §E2.30
Deazh $73.50 $33.50 st

Recar:ar $1095°

RSCOVERY U 0550

Total Fluid 393 3% 30a in D.C. and Op i 3.P
s of aud.

Spacing

Stud
Jeoth a 387.33

o TOTAL INTERVAL 3.08
REMARYS ¥ BLOW DESTRIPY] - Packer

Pre+ios: . Wesk air Sicw. :
' Seccod figw: Neak air blow. lead iz 40 atnutes. Brag Spring
‘ - TOVAL TEST TUOL 2L.<

‘ ‘ Tetal Depth w 1500.00
YEST msrun : R CUSTONER REP. Max Stsspler
| S | | | | TESTER Lance dnite




NOR’HS"’AR DR!L STEM TESTERS

ND TES‘ DESCRIFTION

Tize Starisd
‘Tise cn 3cttoa
" Ti=e Qa=n
Tize Puiled
Fize Qut
Tool ¥eight
" ‘Meight Set On Packer
' ia5§nt Palleg 'na=e
initial String Heich
‘bnsaa. ¢ String dex,ut
Sottcs Dhoke
Halz Siz
Orill Cellar 1.0
Drill Pize LD
Erill €ollar Leagtn
~i11 Pipe Langin

§4S RECGVERY MEAGURED NLTH

21 008r.
8d: 1GHr,
00:20Hr.
10108k

31000 daX
31000 dan
19.0S a8
22 3=
81,00 a2
75.00 32
g§3.38 &

1008.45 3

#U3 JATA

Bel Chez

1
St

12.2

2.8

Drc;
A:cu"\ of Fill
Sattcs Hole Tesp.
Porosity T
Hole Condition

o
™~ o

ﬂlﬂugk‘




* NORTHSTAR DRILLSTEM TESTERS

~ NSM Windy Island AS53-65-00-125-30 T.#1616 DST.#2

| / Recorder #7418

)

Recorder #10959




 NORTHSTAR DRILLSTEM TESTERS

_ NSM Windv Island A53-65-00-125-30 T.#1616 DST.#2

N ( ‘Recorder #10960




~COMPANY . NS Rescurces Lta.
L MELL NAME XS Wincy Island o
| WELL LOCATION AS3-5S-00-125-39 , 0S7. 3
CINTERWAL 1100-2108m. - TGTAL DEFTH 1500.0¢ 3.
KELLY BUSHING  105.Z3 m. SR, ELEVATICN 53.90 a.
CUNET PAY. 2. '

| RECORDER MATA (all seasurezent are

Preflos’ | 10 MINS
Initial Shit In 10 MINS
Secend Flow MINS
Final Shit In INS

Init, Hyd.

‘ First Flow
Final Ficw

€. Iait. Shut
. Ipst. Ficw
Final Flcw

* Final Shut
Final Hyd.

Recorder 10952

" Range 22753 23997 23442
Elock i 2 2
Depth 1981.00 1101.00 1101.00

RECDVERY

" Total Fluid 3 of 2 is 0.8, ang 3 in D.P

 REMARKS & LOW DESTRIPTION

‘Pro<low: desk air blow.
. Well Seman to flow oo initial shut in. Too! was pullec 1 ~e ang
bar was dropped to reverse tirculate and kill well,

TEST Misrun

- NORTHSTAR DRILLSTEM TESTERS |

DATE §5/02/06 ‘
Forasation: Romniag

Type of Test  Straddle .

INFLATE
i
prill Csllars
I SR
£ Spacer
; fecizrocating doiat

Racorger 97418

Jars

Satety Joint

Puap
Screen
Deflate

Screen ‘
ABOVE INTERVAL 135,88
Packer

Depth 3 1100.00
Stub

Recoroer #10959
& #0720

Spazing

Soin
.

Deptn 3 1105.08

TOTAL INTERVAL 5.98
Packer

drag Sering

TOTAL TEST TOOL 2%t
Total Depth 3 1S00.0¢
CUSTOMER REP. Max Staspler
TESTER Lance White

7791

—INYN 1M

PUBTRT APUTH WGN

“0E-521-00-59-65V

ON 1340~




 NORTHSTAR DRILLSTEM TESTERS

HOLE AND TEST DESCRIPTION MUD DATA

Tise Startes 21:00Hr. Mud Type Gel Chea
Tize on Bottos 0021087, Height 1
Tise Open. ‘ 003 20Hr, : Viscosiiv o 51
. Tiae Pulled ‘ 10:00Hr, ¥ater Loss 1220
. Tiae Dut 17:45Hr, Filter Cake 20
Too: Weight. ‘ 2000 daN - Mud Drop Nil
Yeight Set On Pacxer © 5000 daN- dacunt ©f Fill ‘
© dpight Pulled Loose . 15000 daN ‘Battoa Hole Tenms.
Initial String Height - 31000 da¥ Forosity 3
. Umseatad String Height . 31000 g tiol2 Condition
‘Sctica Choke 15,05 e
Hole Size 222 aa
"Brill €ollar 1D, §1.00 2a
Drill Pipe I.G. 75.00 2z
. Driil Collar Lemgth §3.38 2
. Drill Pipa Length 1008.48 2

BRS RECOVERY NEASURED WITH




~ NORTHSTAR DRILLSTEM TESTERS

NSM Windy Tsland AS53-65-00-125-30 T.f1617 DST.#3
Reccfdér #7418

4
H
13
>
4
1
-
IS
»
|8
.
T

Recorder #10959




ﬁ | NORTHSTAR DRILLSTEM TESTERS
&

. NSM Windy Isiund  AS3-65-00-125-30 T.Z#1617 DST.#3

q—

Pl
/
Recorder le%O




CCOMPRNY - NSY Resirces Lit.
CNELLONWE NS Wingy Istand
WELL LOCATION ASS-8S-00-12530  DST. 4

SUUUINTERWAL o 1100-11288. TGTAL DEPTH
- KELLY BUSHING 103.23 a. BR. ELEVATION

CMETRAY 5.

'RECURDER DATA (al} aeasuresent are 'si’)

Preflow C 10 MINS

© Isitial Shut Im o &0 NS
- -Secand Flow 90 MINS
Sinal Shut In 180 MINS
kPa . kPa kP3
A Iait. Hyti. 12435 12382 12885
.- B, First Flow S . 1300 1470
1. Final Flew - ) 2157 2865
L. Iait. Shut 12231 12315 12273
D, Init. Flow . 2700 ’2..: 2682
. E. Fisal Flex 9791 356 3915
F. Final Sht 11375 1..».. 11358
§. Final Hyd. 12367 12385 12361
Inside Qutside Qutside
 Recorder 7818 10955 10950
. Range \ 23753 23097 23882
~ Clock : 4§ 24 2
Bepth R 109100 1101.00 1101.60
RECOVERY

1 Total F‘n;s 380 of Séa in 0.C. ang Y232 in D.P
- 980z of sall water

-RE?QRKS BLDQ D‘SCR’PTIGN

‘ Preflou: Fair air biow, increasiag to strang.

. Packers skidded when setting down tc opem for seccnd flow. Puspes for

Cfer 1S iihu.es. Packers held on second attasst.

. ‘ec:rd Flnu. St'cnn blow decreasi ng gradually after 20 ainutes.

o ‘EST Suxcbssrul

e

]

| ""'N'OR HSTAR DR]LLSTEM TESTERS

11

l

|-

|

7.

[

" DRTE 95]02/07 ‘

Foraation: Runnvvg

Type of Test Straddle

. INFLATE

Reversing Sub

3P,

Oeill Coltlars

R.T.Y.
Spacer

Reciprocatiag Jeiat
Recorder 47418

Jars

‘Safety Joint

Puze
Screen
Detlate

Screen ‘
ABOVE INTERVAL 13.88
Packer

Denth a 1100.20

tub

Secardar #10959
t 310950

Ssacing

Yo Sub

%.P.

Xo Sub

twd
‘Depth 2 1125.18

TOTAL INTERVAL 25.16
- Packer

Drag. Spring

TOTAL TEST T00L 22.51

Totat eruh 3 1500.00

.30

030

LT3

0.25

L7
147

‘2?43

0.5

6.8
L3
0.90

1.7
0.88

1.70

2.1 .
0.30

19.48

.30
C42

1.88

1.9

'CUSTOMER REP. Max S‘ag ler

TE»- TR Lance th

“3WVN TIIM

ON L3Ol

T 06-621-00-69-€6 ~ PUTST APUTH HSN

Tmor

ON 180 -




HOLE AND TEST DESCRIPTION ' #Ud DAV

———

.Tige Started S 18:30kRr . Mud Tvpe
‘Tire on Sottoa 152 30k %2150
- Tise fzen 20:000r. | Viscosity
Tiase Pulle¢ 02305Hr. Hater Loss
. Tise Qut o k0. Filter Cake
ool Weigat 2000 daN Mud Brog
~ Weight Set Oa Packer §200 can Azcunt of Fill
Weight Pullsd Locse 45000 gaN ' Botios Hule Tesp.
Initial String ¥eight 30000 daN Parcsity X
Unsezted String Weight 35000 dav ¥ole Condition
-'Bottoa Cheke 19.05 a=
Hole Size 222 32
Driil Coilar I.D. £1.00 3z
Brill Pige I.D. 75.00 aa

Prill Collar Leagth . S3la
Drill Pige Lenath 1038.3¢ =

- SRS RECGVIRY MERSURED WlTE

Prassure
¥aa




~ NORTHSTAR DRILLSTEM TESTERS
HELL m&i; NS dirdy isiar_@ st e Lo S
neerval o 100 < ‘1125 3evves | Recarger $1035F at - 1106 setras o Ticken 3 1818

) xx:uxx:xxx:::::xz‘::x;x:‘:::: x::x:xxxuuuxz:x:x:uxxxx::x‘:uuxxxs‘uuxuzuuxxu‘xxxxxuxxxzizx:txzxx:xzxxzt::xxx:zuu:x;uxxxxu v
1 IRETISL SHUT-IN @ CUMULATIVE PRODUCING TI%E=  10.0 ainuces 3 FINAL SHUT-IN 3 CURULATIVE PRODUCING TINE=  100.0 ainutes 1 .
t;ix::x:xz:xmzxzxz:uux:x::;.x:::x:xxxx:x:x:zxzizx:ixzzxxxxxtux;xmuxuuxmxxx:stxxx:i:i::z:zxxz:zzx‘x::;zz;xxxux::u;x‘x:x::ux
3 TedeltaT : ' :  Tedeital ‘ L e
Ting : psig  psig™Y “kPa 0 ¥Pat
Deizal ‘ LS s

‘ 0 kP2 KPat2
- DebtaT | B 1678

0.0 | WS 2085 WS .
2.0 %% 18RS TS 11431 130868
/0 SAT 0 18583 2T 11305 150.09

3 M 87 4783 ¢
8T 1788.5 3165 12331 152.058 !
183 17584 3227 17356 153.413 ¢ ‘
1.5 RS 0 S W 3. 12320 154,35 0 380 3.73 1855.2 - 70 11812 1530.23
1.4 1504,0  3.252 12438 158,708 & 8.8 3.08 1455.2 L8 1412 130,234
.33 16950 3255 12445 158578 1 &G0 267 18SL.& 2731 0 113§ 1881
23 18950 3.8 12845 158878 ©  §0.0 2.25 1855.6 2781 11315 130,302
123 18040 3.2s2 42836 154.704 1 S0.0 2.1 13575 78T 11428 130.53¢
1L.2% 15080 3254 1038 154,708 1 - 190.¢
1,18 15040 3.25¢ 12438 154,708 & 120.0
LT 1899.3  3.27% 0 INTS 153.828 4 139
- ‘ ! 130.0

,00 18575 2347 - 11428 130.5%¢
1857.9 278 1183 130.&e8
1657.9 2.74¢ 11437 130.885
1855.5 - 2.758 11435 130.75%

-—-u
el el

. -y o

o2y a

~4

130.0
180.9
1700

1558.5 7St 11435 1N0.TSE
14577 276 1182% 13058
1657.2 2.7 11423 130.58
160.9 1.5 1657.2 .74 11825 15AESS

[
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NORTI—’ STAQ DRILLSTEM TESTERS

NSM' Windy Island A53—65-00-175-30 T. #1618 DS‘l‘ #4
/ Recorder #7&18

 Recorder #10959

‘ v g et D daald R |
) ‘




Windy Tsland AS53-65-00-125-30 T.f1618 DST. 24

- Reco;&ei‘ # 10960
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' NSM WINDY ISLAND

A53—-65-00-30

Water Analysis

i
s
‘L
L
i
:
g
o
3
i
i
1
o
’
i
4
ol

e o it B

Prepared for

NSM RESOURCES LTD.

FILE 85-AS-5114 - | OR'GINAL - N MARCH 04, 1965 -
n:GEIﬂTﬂ:Hhmzlmsomtesnd

4500 - Sth STREET N.E.. CALGARY, ALBERTA  T2E 7C3 (603) 230-41 28
‘ TELEX 03-825879




tt!f GEOTECHn)caI resources ltd.

4500 Sd’x STREET N. E. CALGARY ALBERTA TZE 7C3 Sl ‘
FILE wumBER
o (403) 230-4128 e L R f 85aS5114

- CONTAINESR -1 DENTITY LABORATORY mumMSER

"~ WATER ANALYSIS - [Comewm

orERATORS - SAME

ELEVATIONS

SAMPLE LOCATION wELL NA MK

1 {usuumm TSTARD 553 — A53-65-00-30 er“zs—} [36.00 ‘]

OR AREA PO0L OR IONE RAME OF SAMPLER. COMPANY

rIgLo

_‘Faommc - 1[C \ Jrnoamsmm

TEST RLCOVERY

[ 30 m MUD

SAMPLING POINT . o AMT.AND TYPE OF CUSNION - NUD 2EISTIVIT Y2 7 m)

F"IOP‘OFTUOL‘ 5 1 | -‘.]}‘r‘-‘ 1
r‘-unnnoD“ | ’!u‘nm;‘D ‘ GAS LIFT D | swas D

i ‘ : s _ s . 3 3

. - ‘TO "W ATTR LYK N-I3 8 msa CAS $C wm Sfe€
- u- . ' ! . -
Wt . . : o : SCPARATOR . TREATER RESERVOIR SAMPLED RECECIVED

= GAUGKE PRESSURE u/Pe
PtRPoRA?mNS‘ . ‘

FROM. ‘  TEmPERATURE (oC)

BATZ SamPLED . OATE RECEIVED DATE ANALYICO

S | ,vr\re;—szloes “ ,":“J ‘ v---n ) ‘v-‘n:o

SUMMARY DATA

TOTAL HARDONESS AS CeCOy

TOTAL AwxALUMNITY

SALINITY

SATURATION INDEX

STASILITY tNDEX

CORROIION TENDENCY

LOSARITHMIC PATTEAN MEQ R LITRE
PS -
--..h ‘

\ ‘

 REMARKS

» No Temperature Data




© DETAILED REPORT
. | rad fnLe ,_m: I(l j —

. LABSQRATORY  MUMSER

[S114-WL ]

i;;;pjs“%‘e:éjrén‘s“ NAME [ NSM RESOURCES LID i

| wELL Nawe [ NGH WINDY ISLAND A53 |

' LocaTion - | [E53-65-00-30

]
SAMPLING POINT 0P OF_TOOL _ )

' caTions

ANIONS

"c/mz !

MASS

| FrRacTiON

MEQ/L

| ' ‘c Iir‘n"' ‘,

MASS
FRAC TION

 toTaL souos. te/m’)

‘ | tvaromareo AT e €VAPORATED AT 180°C - -
o | 20 L | { IR

: ; : CALCULATED
0.7 |ler | L

j[f;?n . }‘

100

o} 2320 | 0.49 744

AT 1GMITION

Tmo | oa|

140 | 0,00} 0.07

SPECHIC SRAVITY . NEFRACTIVE §NOEX (M)
| we=d[ 1.347 «=7q
1 casenven o " RESISTIVITY {Rwl Qo

e.83 =9 [0.762 "=

Ta96 | 000 | o.alfle| ||

o| o0.080 | 0.00 | 0.001

3.26 0.07

®"E0OX POTENTIALIEL)

oo | | |l ) C
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