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CAS/NG AND CEMENTING PROGRAM
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APPLICATION

AUTHORiTY TO DRILL A WELL
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fllia IIC0rd II lubmlllCld In Irlplleale In compliance wltll Seelion la.c 01 lila canada Olllllld Gas Drilling Rtgulallons.

WELL TERMINATION RECORI)
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RANGER OIL LIMITED

EXISTING DOWNHOLE WELL PROFILE

Location: RANGER 01 alliTTLE BEAR M-39 oato: 96-03-31

KB(m) 259.22 GL(m) 253.87 KB to SCF 5.10 KB to THF

Origlonal PBm tlo. Size 00 Weight Grade Thread Landed Top

Current PBTo Jts. mm kglm mKB ; mKB
Conductor Casing 12 339.70 81.10 K55 STC 149.70 .j.Cement: 2St Artlcset + 7.4%071 + .5". 065 + .5%B70

!
Surface Casing: 46 244.50 53.50 J55 LTC 602.00
Cement: I 71 An:csel a.a. , 251 RFC + .9%B30 + .2%048

Surface Production Casing: 119 In.80 34.20 ~c 1550.60

602.00 Casing

Cement: I Filler:

I Tail: 20t RFC + 1%830 + .3% B71 + .2% 046

Tubing No t"bing in well I I

Perforated Interval (mKB): None 10

I I 10

ANAL TUBING STRING (Bottom Up) Top

Item Description Length (m) mKB

"

Total String Length (m)

KB to TUbing Hanger Flange

Setting Depth (mKB)

[·TUblng Wton Wton

daN Anchor daN Hanger daNWeight

Wellhead Make: BarberASL W.P 21Mpa Type: Flanged

Master Valve Make: Barton W.P. 21Mpa Type: Flanged

Size: 73mm Trim T24

Casing Valves Make: Barton W.P. 21Mpa Type: Flanged

Sizo: 52mm Trim T24

Choke Make: NA

Surf. Casing Status: STATIC

Remarks: Wellhead sign inslalled

1537.90 PBm

1550.60 TO

. I fl"
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FINAL WELL REPORT

RANGER ET AL LITTLE BEAR M-39

Tulita Area, NT

•
Prepared by Ken Kindjerski

October, 1998
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INTRODUCTION l\
~

1. Program Summary

Ranger Oil Limited programmed to drill a 2394 m deep exploration well to evaluate a
primary Devonian Sand objective and a secondary Mount Kindle objective.

The primary objective was evaluated after reaching a total depth of 1550 mKB.

Operating time constraints with the closure of the "Winter Road" did not allow drilling
forward to the secondary objective. The well was cased with 177.8 mm casing to allow
for further evaluation work and also to permit deepening of the well in another winter
season.

Shehtah Drilling Limited Rig #1 E was contracted to drill the well. Drilling equipment was
mobilized from Ranger's Nota Creek C-17 wellsite. The rig was demobilized back to
Norman Wells, NT in late March, 1998.

2. Location Map

Attached is a topographic map (1 :50,000) showing the M-39 well location and access
route in relationship to geographic features and the winter road.



• GENERAL DATA

Well Name: Ranger et al Little Bear M-39

Exploration Licence: El. 372

Location: Unit M. Section 39
Grid Area: 640 50'. 1260 15'

Well Location: See attached well plan.

Unique Well Identifier: 300M396450126150

Operator: Ranger Oil Limited
1600,321 - 6th Avenue S.W.
Calg~ry, Alberta T2P 3H3

Drilling Contractor: Shehtah Drilling Limited
Suite 277,200 Rivercrest Drive S.E.
Calgary, Alberta T2C 2X5

Drilling Rig: Shehtah Rig #1 E
Troy Model 600 (triple)

• Po'~ition Keeping/Support Craft: N/A.

•

Difficulties & Delays:

Total Well Costs:

• .' • .t. ~. .
- 0

An ice bridge crossing over the MacKenzie River restricts ttl~
program startup to early February. The drilling time window is
then limited to 5 - 6 weeks before closure of the winter road.

$3.200,000



• SUMMARY OF DRILLING OPERATIONS

Elevations:

Total Depth:

GL
KB
KB-CF

1550 mKB

253.90 m
259.20 m

5.10 m

Spud Date:

Rig Release Date:

Well Status:

Hole Sizes:

1998-02-23 @ 20:30 Hours.

1998-03-19 @ 18:00 Hours.

Cased and Suspended

660.4 mm to 17.7 mKB
444.5 mm to 149.0 mKB
311.0 mm to 602.0 mKB
222.0 mm to 1550.0 mKB

•
Casing Strings: Conductor - 2 jts, 508 mm, 139.8 kg/m, K55, BT&C landed at 17.7 mKB.

Pipe
Cemented with 23 tonnes Arctic Set + 7.4% 071 + 0.5% 065 +
0.5% B71. Cement to surface.

Conductor -12jts, 339.7 mm, 81.1 kg/m, K55, ST&C I~nded at 149.0 mKB.
Casing

Cemented with 28 tonnes Arctic Set + 7.4% D71 + 0.5% 065 +
0.5% B71. Cement to surface.

Surface - 49 jts, 244.5 mm, 53.57 kg/m, J55, LT&C landed at 602 mKB.
Casing

Cemented with 7 tonnes Arctic Set + 7.4% 071 + 0.5% 065 +
0.5% B71, followed by 25 tonnes RFC + 0.9% B30 + 0.2% 046.
Cement to surface.

Intermediatel - 119 jts, 177.8 mm, 34.23 kg/m, IK55 and S0055, LT&C landed at
Production 1550 mKB.

Cemented with 20 tonnes RFC + 1% 830 + 0.3% 871 +
0.2% 046. Calculated cement top 525 mK8.

•

Casing Bowl:

TUbing Head:

Drilling Fluid:

Rector RH-CA 279 mm x 244 mm, 21 MPa, flanged outlet casing
bowl.

Barber ASL 279 mm x 179 mm, 21 MPa flanged c/w 2 - 52 mm,
21 MPa T24 flanged valves.
Single 65 mm T24 flanged mastervalve.

Fresh water gel chemical mud - see attached fluid summary
for details.



None.

None.

None.

171.50 hours
55.25 hours
12.25 hours
16.00 hours
31.25 hours
40.75 hours
11.00 hours
92.25 hours
27.75 hours

8.40 hours
36.25 hours
26.25 hours
7.25 hours

19.7'5 hours
6.50 hours

11.00 hours
573.50 hours

Drilling
Tripping
Rig Service
Surveys
Condition Mud
Handle Tools
Reaming
Nipple up
Casing
Cementing
W.O.C.
Repairs
Miscellaneous
Logging
Testing
Rig out
TOTAL

Leak off test was run at 610 mKB. Formation gradient 22 kPa/m.

See the attached Survey Report and Survey Calculation Program
for wellbore coordinates to 1532 mKB.

Sidetacks/Fishing:

Well Kicks:

Lost Circulation:

Formation Leak-off Test:

Deviation Surveys:

Time Distribution:

•

•

"



No cores were taken.

See the attached summary.

Five metre interval samples were taken from 20 m to 1550 rnKS.

-

595 m to 148.5 m
575 mto 148.5 m
148.5 m to 50 m

1534.2 m to 601 m
1521.5 m to 601 m
1539.7 m to 601'm

,>

See the attached lithology report for sample description.

Sagged samples were sent to the Institute of Sedimentary and
Petroleum Geology, Core & Sample Lab, in Calgary, Alberta.

, 'I· . . \
I '. .. ,

~ - , I : I ' •

One vial sample for the above section is stored at Ranger Oil
Limited's Calgary office.

The following open hole logs were run by Schlurnberger of
Canada.

Run #1 1998 - 03 - 05
Phasor Induction SFUGR
SHCS-GR-C
GR

Run #2 1998 - 03 -15
Phasor Induction SFUGR
SHeS -GR-C
CNL - LOT - GI~

Drill Cuttings:

GEOLOGY

Formation Tops:

Lithology:

Cores:

Open Hole Logs:

•

•
Drill Stem Tests: DST No.1 1388 m to 1408 mKS. Conventional straddle test by

Saker Oil Tool 1998-03-16. See the attached drili stem test
report for details.

'.

'.
April 27, 1998
S:\drilling\don\rock020final
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APPENDICIES TO WELL HISTORY REPORT

1. Area Topographic Map

2. Well Survey Plan

3. Serval Drilling Fluid Summary

4. Well Survey Report and Survey Calculation Program

5. Formation Tops

6. Lithology Report

7. Geological Sample Log

8. Drill Stem Test Report

9. Composite Well Summary



:-) RANGER OIL LIMITED UNGER at at UTILE BEAR M-39

V. eLl. SUMMARY - DRILLING SERVICt:d
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WELL STATUS: Cased and Suspended AFE NO.: E70-o31 UW/: 300M396450126150
DRILLING RIG: Shehtah Rig 1E SPUD: 98-o2-23@2030hr RIG RELEASE: 98-D3·19@1800hr

GROSS DRY HOLE COST GROSS CASED HOLE COST # CORES # TESTS
FE ESTIMATE: $3,100,000 1 2

FIELD ESTIMATE: $3,200,000 0 1

DRILLING FLUID PROPERTIES
DRILLING FLUID TYPE INTERVAL (m) OEPTH OENSIW vise. Y.P. W.L. pH

(m) (kglrn3) (III) (Pa) (cc)

!SPUd Mud (gel slurry ) 0-149 76 1110 50 5 NC 9
Fresh water Gel ChemiC8! 149-602 286 1080 39 2 NC 9
Fresh water Gel Chemical 602-1550 602 1165 60 6.5 8.5 8.5

758 1130 49 4.5 9 8.5
-ELEVATIONS 1146 1130 43 5.5 8.4 8.5

Grouoo: 253.9 CI.Jt/FiIl: 1.0 fill m 1361 1125 44 6 9 8.5
K.B.: 2592 CSQ. Bowl: 5.1 m 1550 1125 72 13 8 8

RIG TIME BREAKDOWN (DAYS)
Drilling Evaluation Problems I Total

521 26.25 26.25 I 573.5
Rig re~rs ~t).2 )I'Ir.• W~).rs 5.t:i nr, W U l,;8menters 24nr, NI~ uPS ana oressura tests U7 7~nr.

PROBL:t:M IIMI _ \.:

BIT RECORD
No. Size Type SQnaIN~ Jets 0epIh ClUJ 0rtIed WOO RPM P.P,... P. Vol. ~1Iion.'

.
Hours

("""

8'mm25

-.. (Iftj I'" llOOOQHI lW'aI (1ftMftiIl) (TIB/G)

1A 444 Reed RT 3-15.9 10 10 4.75 1·2 35 1000 2 2·2·1.
2A 311 GT·1 R36VE 3-15.9 17 7 4 1·2 35 1000 2 1·1·1
3A 444 Reed RA 808925 3·15.9 11 7 1.5 1·2 35 1000 2 2·2·1

.4A
660 3A HE020 0P8Il 17 7 1.5 1-2 35 1000 2 1·1·1

5A 444 PG3 VOOBA 3-15.9 118 135 26.25 3-4 130 2800 2.8 4-4·1
. 6A SOGH

. .
444 NC6304 3-15.9 149 13 3 4 130 2800 2.8 1·1·1

1B 311 FM2943 34524 8·14.3 602 453 44.75 3·12 50-70 5800 2.4 95%
1 222 J4 V58XJ 3-8.7 610 8 1.5 4-8 60 7000 1.4 1·1·1
2 222 FM2745 5983670 7-8.7 1550 940 79.5 1-5 60-70 6000 1.4 98%
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SERVAL DRILLING FLUIDS INC.

SE:RVAL DRILLING FLUID SUMMARY- .

RANGER OIL LIMITED.
1600, 321-6th Avenue S.W.

Calgary, Alberta

-------

RAl'JGER et al LIl'TLE BEAR M-9
( 64' - 50' - 126' - 15' )

~I F\ \1 !-Il"IP SII{\"II.I'
'>2011. 71:i • :illl :\\1 \ll S.\\".
L \llllt\. Allill: 1\. C\\\11 \ T21' 2.\6
TlI: r-10\1 :i31·0-l90 h\: ,-103, 531.0-10-1
TIll! ·hi I: I·HOll.H67.0-l9Cl

• I I; ~t' ,; I .'

I~TEGRATm

ENERGY

SEIlVICES
a iEJJSJS



WELL NAME: RANGER et al LITTLE BEAR M-9

OPERATOR: RANGER OIL LIMITED.

• WELL INFORMATION SYNOPSIS

LOCATION: UNIT M, SECTION 39
GRID AREA: 64' 50', 126' 15'

CONTRACTOR AND RIG NO: SHEHTAH RIG# 1E

SPUD DATE / riME: 98-02-23 @ 20:30hrs

RIG RELEASE DATE / TIME: 98-03-19 @ 18:00h"rs

TOTAL DEPTH (meters): 1550

.ERATOR'S REPRESENTATIVE: Jack / Lee Brazel

CONTRACTOR'S REPRESENTATIVE: Dale Braxandall

FIELD REPRESENTA TIVE: Fred Huette/David Lauscher

HOLE SIZE CASING SIZE DEPTH FLUIDTVPE TIME COST
(mm) (mm) (m) - .
444 339.7 149 Gel Slurry 3 $3,184.89

311 244.5 602 Gel/Chern 3 $3,540.00

222 177.8 1550 Gel/Chern 5 $12,504.37

TOTAL: $19,229.26

.'
5/4/98



-SPUD DATE: 02·23·98 SPUD TIME: 19:30 hrs
SPUD MUD TYPE: Gel Slurry

SURFACE CASING 149 DATE/TIME 02·28·98
DEPTH (meters): CEMENTED: 22:15 hrs

CASING OD (mm): 339.7 WEIGHT (kgIm3): 81.1
PROBLEMS RUNNING No problems

CASING: L-

~:ONDUCTERHOLE SECTION

COMMEN1'S, fDBSERVATIONS, RECOMMENDATIONS

p==o==:=z======_-==_=__= __====== ==_==_====:::=:=a:_==;t
No rathole was dug for this hole, so initially, a 660mm hole was dug to 18m and 508mm conductor
pipe was set.
This hole was severely washed, Due to spudding with a lighter vis of 70s/L and a pump rate of
1.65(m3/min).

the Bear Rock hole, Tlricity 16 we started with a higher inutial viscosity (80 s/L) and slowed our
p rate down. This led to a minimal wash out of our conductor pipe.

So for future wells, runnirtg a higher vis and lowering the ~ump rate down is recommended.
Foaming problems also ol:curred due to some INVERT that was left in rig tanks from prior hole.
Cemented conductor pipe with 23m3 of cement, due to wash out
Drilled 444mm hole, this snction was drilled slOWly due to sand. At 149m called T.D. cemented
conductor casing.

•

•
5/4/98



.
INTERVAL: 149-602m DRILL OUT 03-02-98

DATErrIME: 17:45 hrs
FLUID TYPE: GellChem system. CASING: 244.5mm WEIGHT: 53.57kglm3

TOTAL DEPTH: 602m MUD UP DATE TIME: 03-02-98
20:45 hrs

•

• • '. \ .' I • • : ', •• ~. '.j. .'_
,. • ~,'.' " , . f' .

SURFACE HOLE SECTION

COMMENTS, OBSERVATIONS, RECOMMENDATIONS

'lIed out with water.
dded up just under shoe.

Mudded up on the fly with Gel and Aquapac Reg.
Drilled to 602m, Surface T.D. was called on 02·28·98.
Waited on cement for 1.5 days.
No problems with mud or drilling this section.

•
5/4/98



MAIN HOLE SECTION

•
-INTERVAL: 602-1550m MUD UP DEPTH: 03-09-98

22:00 hrs
FLUIDTVPE: Gel/Chem system

TOTAL DEPTH: 1550m
CASING: 177.8mm WEIGHT: 34.23kg/m3

COMMENTS, OBSERVATIONS, RECOMMENDATIONS

Drilled out with water, mudded up under the shoe with light Gel and Aquapac.
The density climbed up to 1160 kg/m3 in short order, using the centrifuge, dumping sand trap

ry connection and heavy dilution.
nsity was brought back down to 1120-1128 kg/m3 in 1.5 days.

The hole stayed in excellent shape throughout.
Hole was logged after 11t wiper trip.
Another clean out trip for testing with no recorded problems.
After testing, pipe was run in the hole in preparation to run casing.
There was 0 fill on bottom.

•
5/4/98



PRODUCT AMOUNT UNIT COST TOTAL COST

Bentonite 189 $15. 00 $2,835. 00

Sodium bicarbonate 3 $93." $281.21

Defoamer TDL-29 7 $221." 51,553.1C

Desco 1 $112. 00 5112. uu

SAPP 2 $137.uu 5274.uu

tooaaSh 1 $40.00 $4O.uu

TOTAL PRICE: 55,095.u

(LESS 37.5% DISCOUNT): 51,910."
TOTAl. BID PRICE: $3,184."

•

. . .
,\ ,.::' • • ,. •• '.' "I

. . ..

CONDUCTOR:IOLE

PRODUCT &COST SUMMARY

INTERVAL FROM (m): 0-149
DAYS TO DRILL: 5

TOTAL INTERVAL COST: $3,184.1ll

COST PER METER: $21.37

•
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PRODUCT AMOUNT UNIT COST TOTAL COST

Bentonite 182 $15. 00 $2,130. 00

Aquapac Reg 5 $390.00 $1,950.00

Barite 40 $18.00 $720.00

Desco 2 $112. 00 $224. 00

Soda ash 1 $40. 00 $40. 00

-'

-fOTAL PRICE: $5,664.00

(LESS 37.5% OISCOUNn: $2,124.00

TOTAL BID PRICE: $3,540.00

• SURFACE HOLE SECTION

PRODUCT & COST SUMMARY

INTERVAL FROM (m): 149-602
DAYS TO DRILL: 5

TOTAL INTERVAL COST: $3,540.00

COST PER METER: $7."

•
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• MAIN HOLE SECTION

PRODUCT & COST SUMMARY

INTERVAL FROM (m): 602-1560
DAYS TO DRILL: 5

TOTAL INTERVAL COST: $12,504.37

COST PER METER: $13.18

PRODUCT AMOUNT UNIT COST TOTAL COST

Bentonite 287 $15. 00 $4,305. 00

Aquapac R~g 21 $390.00 $8,190.00

Kelzan XeD 3 $845.00 $2,535.00

Lignite 3 $15. 25 $45. 711

Caustic soda 2 $77. 00 $154. 00

_:U81 2'8 $18.00 $3,924.00

25 $7. 25 $181. 25

Desco 6 $112. 00 $672. 00

TOTAL PRICE: $20,007.00

(LESS 37.5% DISCOUNT): $7,502.13

TOTAL BID PRICE: $12,504.37

•
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._ __ .. _.. . __ .- __ ~{'JI::) ':,=r-~ .._l_ ._.__._ ._~__..__ ..
TOt.I< r::-""'~_":~dl{)() _•.. _..__.._ .._.__ .
LOST ro HQ..! ,""'

. __ . _._ ..- --..- ..--,-_... - ..-- .._.._-- ...._._- '--""" -- ~ -.--- .....- ------ ---
I.05ttll[QP .,. -_ .•_ ••._ •••__. ... , •.•• ._.........__.__ .~!'!fI'o' ._._.._._._~ .•__

Dl.I"lO ~~.."",..
___________, .._~ •• •• .• __ • • -·- __ 0- __ -__---"-- _~,_. •• ~_.__.•_. _ .. .~~. ,.-...._. __ ..__._.__

_ ..__.. , __ _~ __.•. ..... •__ ICW.~..__--.. t-:'""=-:.;:-:;;:...':':"::::--------'::""'::::T---t
.. .•__ _._._ _. IUl/PllPU 5IoMSl' 1oIQIo' 1MMlIl2

~...,~a .....

---_-_-~_..~~_.=.-_=_-_-_-_:-.-_-_-_-..=t~SE~IMC~E~RE~P~~--r-"7"7---'7"'"7 ~ ·~PHONE~~/-UClt\Il~E~.-----i
'-__• ......._W_AA...;;E_HOUSE;.;;,;;,;;-.. £.~_.~....: .._;...:__.L_:;.s._........-..--:-'--PHON£---:.------'

'" _ ...... ,..-.."V ...... _ """ ........ "'.~. II _ .... _llAll..lH3 FW'OS""'"", 1>0 _ ... "", .... ..., ...

~.~I..~oI".,,\.lIdptNrll

'.

, . I." ,



. / , .' ~.' . \,
" • ~ -~- --:-... - • ',~ ,\' I~ ". .

.~.TSW<I.~~0l_•. . __:le61,~S.~ Dg,JLe.J2 ~ 9b~..... - .St9-ET C~.rv~L~~
:::~_._-----_... _. __ .__l/~Wi.~~~o~_c.oa:L....~~....1?e..ns~..1Y..__.. . .

RHlOl.OGY

.......~ "' ... _, .......... _ ~ ••~ ..... '''OM OAIlLJO<O Fl.lJIOS _ ""' .... _." ..... __ -..""' ..... __ ..., ...
COf"tIWiN., "''I0I'\l'9 .,.1If"It~aI.,.,·..-cI~

I



BIT RECORO NOZZLE DATA ANNULAR GEOMETRY and VELOCITY PUMP DATA

"

. Midas Drilling Fluids DRILLING MUD SERVICE REPORT
Telephone· 24 Hr. 1·800·929·3570 o~ /')t;.Z'" 0" 0'" /L

Fax. (403) 531.0464 SPUD DATE I o'"":.(>,,/< -~.~ DATEI'O.:.:..rc_.

WELL NAME and LOCATIOfJJfANG<:If__ e..f_O-C L/_TT'LC" dCA~A.:39, REPORT NO.!~
_

TOfl RANGC=R aL,_t-T..LL_ .. CONTRACTOR d".HErAfI__ L€. . _
T FOR. i...c-.E_.8/fA2EC__._ . . REPORT FOR ;j)A.c...E..._.E£A.XA.A/£).A~ __

I-------~,----\

RHEOLOGY

I NEW~ 'ON....; I i

! NEW.-.oIPAaUI 9WWl13 >' Ii S- UESH I S/W(£R z;S )('~ IIESH

, WElL. HISTORY & REMARKS

I

--.------....'----.1"-----!-------------------."'"'7"----1
I 1

- i-l__-+-I .I ~____"'==::;~~::;i!'O'~_'7'Yt'-''''''''''l;lJ,.-__
i ! =-r /

•

-. ;-- -'-:__~f__--.+-=SE:.::.RvlC~E::.;RF.-=F.~'l.-.:...&d51JtJ"/./t ''''"LlL~'' PHONE/MOIlllE:
I WAREHOUSE: PHONE:

'" _ro'"", of ... ,.....slw>q '" ... ,...", and any Ufo! "'00"""'" • II _ 1111 MlDU DRillING flUIDS ..... "'" bo _ ... ony --. ro""""G ""'" _. ,." _ ..., bo
con,t,UOd •• authon1li '0 Chllt\I~ 01 any waild patent



W· Midas Drilling Fluids DRILLING MUD SERVICE REPORT
, Telephone· 24 Hr. 1·800·929·3570 9I',O)-~ og.,,:<, _/'='

Fax -;403) 531-0464 SPUD DATE .. - - . - DATE7~ -~-.~

WELL NAME aM LOCATION TlAa'e:-K <c,+ a..L LIrTU= &~~A2~3'}.. REPORT NO. .(3
_ TOA /vcvJG~R..._OLL_LT£) CONTRACTORcS"geTALI ~~.. ._.

AT FOA ..?-.S=.~6' -tS;(AZ<::-r..-... REPORTFOR .,Z)A.c..c:_.i5J'eA)(.AN£JA~_"

BIT RECORD NOZZLE DATA ANNULAR GEOMETRY .nclVELOCITY PUMP OATA

DRIWNG MUD PRODUCTf> MUD VOLUMES 1m') SCUDS CONTROL

WEll HISTORY & REMARKS

TOTAl COSl r,~,/.,/. ,~

RHEOLOGY

"Ol,;o.WE""CllO< I __ IM~ (Yj"/ A I AI l/lJt..i", ..-,." (or .5";.l-r\..3
.. TOTAlSOlCS,\OOlWE'1W:lOI 7,'" 5\ /N;:' ,F,.1r(~ /ad-N,c,S
.IolllT fT01AlWlflll«TlCSQ.OS ..~, : ~ S",=Oo/-"1+7....IO·'-:::;;;;;I- - -i

.!!!!'AEoSQ.OSl'i"'-L. L.---~_-_~t"'~::c.----:=--I---------------------_1
T01AltoGliGIIAVlTYSQ.OS ,_1 1'----- ___

•

I SERVICE fl!P."i ..b 1/J,.., / LJ J. PHONE I M08lLE:
L...- ...;.I__--oI ....L-_W.;..AR...;E;...HOU=.:;.S;;.:;: PHON;..;;...;;.E: --'

In _ ......,oon 0I1he 'urnosMg 01'.... rOllOl1 and any .,., _ ....... II 0Q'MCl thaI tl/lWl DRlWNO FLUIDS _ not be _ lot any -on rwautwlg ''''''' 1IIom, not - :

conlCrued II aU\hOnlItlQ the "'mgemenl 01_", wUd p,llent

. ~ '..



. ,"... ,.. i
1" i ' ". \ i

3

DRILLING MUD SERVICE REPORT

SPUD DATE Cj'J':p..7-..2:5 DATE 'l.f' -.o~-/'r­
C-rrn..£ 6~-1lf? ~-:3 9 REPORT NO/jL'

CONTRACTOR cSde,-7/T//tI/ /' L~=_ ...
REPORT FOR :D".;:U~.<:" -dAXA#J;/I~(.,. ..

BIT RECORD NOZZl.E N,TA ANNULAk GEOMETRY.ncl VELOCITY PUMP DATA

t.: OJ.6 Slle'.... " .7)(/1/ ANNULUS 00 110 LENGTH em, VELoem I':')
_r ?~

'.Ol .(",.,7,27<.1)" ",tL.oc.r" ... t- ~!.~__~p.,L_602.. _____. ...;;;. ?'
- ._--_.-..,- .. -- ,._--- - ---~------ .. - --- ----

~·:f ..,. . .221.- .. J£TF~E ."
U'j(R ...• -._---•. ~_ •• - -'--1£5:-' ~.~~i~I~V-S:2-..-. - -_.. -. __ .. -- --_..~._.

:i;r"" ,\ ;"1' _. 6p:2-._ _~w ~Ij ~____IL'I_.~-.-.-.__ ... ,. ROOlllA_,. '

OE""'.;)..~ l~i ./550._ DEVIATION RECORD ---'-'c>~--~oP£N HOlE -0: _._._:_~ ..:d/ _
><:Ji.i"SlV>. 7.'1. D(1'T!t e.., AIIClI.I. DlllECTDI ~~-;;i-··-,)f.A·;;«'·'-T~-9--1q---

DlSl'll.....'••_LllcEJ#.k_
ttiOD 1::6-'1 - /53 z:.~';';>''~'i!/J. CIRCULATION TIMES ImIn)

SI'lI 1~5:::r--. ...-----------

I¢W-~~
. .. ~. -~

""" - ~~. ;J--'~~~.- ~ !¥M~.:.~...7...- .. -
~1~"oJr\ - ~_i ,

DRIWNG MUD PRODUCTS MUD VOLUMES 1m') SOUOS COHTROl.
MATEIlIAL UNITS COST, TOTAL COST ;:'Sl!lP__:_~_ EQUIlI1WIT (.2.r-l r... ... .- .--_.- -'$0-' -- .- - --C;; (;;t- /.51PJ.;?oQ c. .. .~C:~S/Itvr

. i'1!kiJA PA:~. _~_1:=3rofl~ TOTAL 1/(') c:. ...,."""" i I
~1IfItn__~_ .. ,

lOSTTOHOU ...,.""""~.f-=l=. I.. e'LZA,v1W~_Ll~ . , ~-~ - ! I
lDSl TO EO» . tQ.aNtICMiL

._~_.. -.~ I I
IUlP£I) i .0>0........

I I I"'1 --.--_. - - !/lEW wmII ! ..,.,..- ~_..--------.
\lESIIIStWtEIll<'>I::J5i'JNEW lUll PIl£I&X ! 5IWl£A 1:<'X175 IIESH---

WEU HISlOAY • REMMltS
COST $fa L.\ST ClEO( ~ A 1':3- ~'A:./.u. .....:?3.~__ U-t. , / --/$:2) ...~
""fVIOUS COST J~t:Jn5 r u:V;., ~~k'/P.u ftr/L('
TOTAl COST

v...)/,'In"''''';: 7107l'- - -u: Im,.-" P/; '.A ' P (f') tfi7L/....
RHEOLOGY I'

~(J. ~ ~~ . I ilD. ~ 93ClC '!J ~ 3 !

M( :t.. f./y /_7.=i~

~ u$UCllCllloTlw'C I~~ RECQIIIIENOAnoNS
SMofU_,., OG~O r ' ft.

, f-nv r rv6l?,.Jr. Y'j /..~7T/,IV~

Cl(r'H", :/..5..Q /
,

., :{1jJj!c V/dC, (N 7~ J/t-,'" fA) / r~l--c....

__~I/T""'--Y .-'.Cf ~.K ;y"A//I/t
_VISCOIITY 1>\1

~-17-
,

'USn: 'I\SCOSlll ,.,..... __~.:_~ !

,=z;:rie;rC~iiLii7L&~
~

~~, • ..~ 1_.5' -+_ l-CuAl
~TMS"'ltO~"~~' . A

~~~.I'lO'" ._.L7~_8 5"- Y <- /h..- f»~/~k_ ,X,o I .• ~
!llt.e.ut!""l____._ : /.s ,
",,~'Lf'I"4,..'))"" _ ......'C~, ----SJALb. -i=~~ -&
..... Fl.It.e..t"", .~

,

~-
o urn. _:3'-' =wA.Yei IS rCA ~-1JF;:='"IA IA ,d",

~""'...L--, rCblI..~5 I -
~llS..,u__. ,-Q. ' -7£'-P~' -
-~.!_~_. ~::e

.~b
---

~~.

~CUI_~ ''-0
~~."9!J l1j:Q ;

~~!~ ~~ --
~0<.va.1.IoI£'~

~TOT"'so.r\;IQw(''''''''' i 3.·9
lII1 (IOT"'ll('_TC~ .,.., I 70
~~ilt.., ;..;......-?"':
~~vrrvS(U)5.,~
~.'..,..,nlo(U)S!.'r-· ~~!

..

~;':;'~#:~ p
'".¢[CLJ. J1.2.20 1ff'.L1 .I. r IhA

-1
, v "'"\.

I !_. ! I_. I
I
I SERVICER~ 1d1/(0 LA'6{~ PHONE I MOBlLE:
I,

WAREHOUSE: PttONE:

•

. Midas Drilling Fluids
Telephone· 24 hL '·800·929·3570

Fax )')403; 531·0464

WELL NAME aM LOCATION f~,..;G ':F- -<-of o.-L-

_ ATOR ;:(,:JNG<:R- 0",- LT..O.
TFOR Lc=t;' 8,ep ZEl...._

" "",.-ra_ of Iho 1......1hong of tho, ..oorl """ ..., oral~ •• 0Q'Hd hi MIDAS MillING FLUIllS 1/11. noc be _ ... OIly __ -.Ibng ...... -. .... .".. ltIey be
W',"","" II .ulhOnlong"," rlmgomonl of"'r__



W- Midas Drilling Fluids DRILLING MUD SERVICE REPORT
. Telephone· 24 Hr 1·800·929·3570 Q<;, eu ., ~ QC,nS' /5

Fa) ),403) 531.0464 SPUDDATEl'p- .~~ DATEI'd"", -,,-

WEll NAMl .ln~OCATiOr~ t:;~/G- J F: rc..i ~ £ TTU:- &-/1/.' 1'/7- "39 R[PORT NO /5-

•

TOR MdGt..=-/? ChL. ~rO comRACToRS~(7ItTAfi IE'"
TFOR LCE 3/!AZEL REPORT FOR.L),,:f'-C- LfAXAA/Z)4~

BIT RECORD NOZZLE DATA ANNULAR GEOMETRY Mel VELOCITY PUI<!" DATA

,..':

iJf-~4
S<l£,..... D ANHVLUS 00110 L£HllTHtml VELocm (.:., ~.- .t1Jr./U1~

"Pi ,t:oc."> ,... ,.' P ~T~. ~/UJ.f....60h-._. lI'.Xl['. 8f!fo:tfPJ!'e=-
~~t:-'" ...22J-. ~TI~-,~__._ --IJ-- ~R '. _' __. _,_,, ___,__~_.__ ... _.__ . l~~l)A!"", ./S,;L, /S.L.-
C(PT" Ii l~' _../556... ... ,..,.' ~ ::__tl~~_._ .... _...__. - ----.,:;;:-... '{;',21/;
C(~H_C\;T}:'~ j~"'7:> DEVIATION RECORD

OP£N''';-r·-76-9...oc i3'q--'-~-'-- ~~-:~~K~;;;:t.~,OJRS IV.._.. 7". _ll('!l:'\OlL.~'~~

"'0 •. ,'-. .,~__ ----- .... _.. - .._- CIRCULATION TIMES (min) Sl'U i 60 ,60
,,!,,_,_.__,_ ,5.___

--_.-----_.p--~---
~~I:M.U' 3> ' !QTlOl,tS l." _~ ~-,,;..;.;.:~iiijj1QB1

~ '''''tr:vl ---- DAU STlWG '/0 TOTAl. PRUSlJl( _, ••~LlOC

ORILUNG MUD PR00UCT5 MUD VOLUMES (m'l SOUOS COHTMOL
NATEIlW. _UHITS COST TOfAL COlT

-~~ ,i£_ EOUIPIIIHT .

''Gt;-C~~,:-'-/5~~i~ OIfIW\CM ' IClfWT'r ....-..l..~ _________.. ~. __ -'- 1--'--'- -
-_L3A_I!.,{.Le-..___ ~3c£/J.(JJ~~.--,_TOTAl ./7 lH)ffWUM'; I

5't.'!'!!!..!'r"~ , I
LOSTTO~ l.MllJlr\0II i I

----------~-----
~~--' , ,

LOST TO £QLOI' : IOlU.....,...,

I I !~---------. '-f - ------.._._-- .~....., -j
ll\.U'£l) ucuo....... I: -. ..-. i i--- , --NEWVWlR I --.. I ! I--- _ ...0/_1

SIWCEIl ,~ )( 17 ~ _ i S>WCllI l :2:. ~d.'\() _,
" WELL HISTORY a REMARKS

COSTSIa lAST Cl£CK I Y~7.1"O 1 ,.. ~'!=lffJj#'J/c~~"'J~-., "~J,l7060;;' f-
Pll£VlOUS c:lST :3.1'/:0'),7:i J~ 'IJ;'~-~ _~OS - /~ S'D ; f' /Jo'r '7U».J1l JJnl,
TOTAl. cosr .,£i.i!/:{-,r; • .JLI ~I W~ i7" 'JoJ ~I'.I"'- ~I' 7p LAq~~

RHEOLOGY I

tll.6 ~~ ! ~
" :•

~ ~~.(J~ J I~

Ill( ! -ii.~ / _3.5. ~
I.~ C I\DOO TDII''C iU : RECOMMENDATIONS
1MlOII_ ... J&tlO I

-~l:.Q(-'~ '~S.5.o1,-, !U.~~
CIlIAlJOO"""" ,lL7;2.? I ~C @. =~~~6 ~,~Sr}_WCOSTYMl LI5. j

'W11CVlS1XlIITI' ....:Il. 'Cf 3 F I

.!tiDI'IlICT'" • 'C 1:20 i -
G£UTl'P'DTHS ,., It. I 10- i~II"! I 'r

AIIILTlWt totJ1!)ool • 100 '" I:L I RIlJ 5t-IO~ /{,bI
i / 1=-',..1t~CMI:...., I, L

..-,LOOU».... '" 'C~_ SIlAt:r:z lAJTlJ JeL6 .'

.,~~
~

.
;y;c;umR

la~..I.LS: -
llWlHT't "'\0) I

~'l) 1;;o<£.1 ..
-..rUPJlI 72. I --
IICANCltWtI -.' S-5L I
C.ILQJU ....u (,.0 I-_. !4-nn.. I~0IlClU ....y
~1N4l·1Q1JUl /1IroCTlON '&Q;!S1
... 00. •V'..lI.U( IllACTIOO L2:"!
...TOT<:. $O.!)S '\UtJUl /1IroCTlON

I-~
! --

..T IIOTALIOi1tlMTC SCUlS .,.., I

.llAlUDSCUlS """',

I __ ,

!::::--=:iIlllAI. NGH GIl.WITY lQ.OS~

TOlAl. lOW _ SCUlS I'P'J

'l~:
-

.oo.~,.,..,

a:.." atL..')· I
I

! ,

I -L
I ,

I

! I

I,
SEIMCE'S.I":-,(. /LJlJln / /l11~·.L1J:'JP PHONE/MOllU:I i

I , WAREHOUSE:--- PHONE:

111 __" Iho lumd/Wlu ..... .-...,,,,., •• -or- ltollOllW; DlIIlJ.WQ FUJIOS _ ..... Ilo _ lor",.,__ -*'II ...... -. nco IhIIlhoy Ilo_.'_"';1"" 01"",__

_I



DRIWNG MUD PRODUCTS MUtI VOLUMES (m') SOUDS CONTROL

ANNULAR GEOMETRY.nd VELOCITY PUMP DATA

3 III
I I/~

· ~, " , . ,
..... • < .' -,t '. \ ,# •

NOZZLE DATA

100 !t,t :L, I

RHEtlLOJ V

BIT RECCIRD

Ml i

RQP ,,,,":>II

100 :1.~'S '

~~..._~~~~--~._.
££PTH M I~L__._..

.R!!! ._I f.=IUl=W«S='.::;:SI.U'=--: +:IIlDTTt\IS=-:c=--=...:::UPe...-,i t=OVTl'IIT::.::..::.:.:~="+-_-i 1

llAU 5'TTING I TOTAl I PRESSURt 1'1'11

~__• . f-'SlZI.oc'0.;.'--,-' '_I---","";:.;N;;;,L'W=S_--,O;:.:DO-'-'.:.:;ID__L;:.:E;;.:.NG=.;TH.;.:t.>;;••m;;.f..l-,"'.;.::VE::LOCIlY=.:..;...:.I-_"'-I) =llAKE=-__:__...:__I

.!""L.__.___ \'HOCrTY\ml" ~ uoon '
LINER --.- LHRDA'...' i
DP£H IO.E .. IMlDP ! WXl~~'--li~:---t

DEVIATION RECORD DP£H IO.E !.. .•. IlWlilC! ST~_-l' 1
IQ.flS IV< D£PTHlml 'A/lGU·DIRlCTlDH OP£N IO.E tm« I llISPllMl I

I-=:::c.:.::::.:.....~ ·__ -==l..~=·==:..t=':;'::":;=--~~~~~~-:-----F=.!::=--+---+--I
WOB ,,,.,,, CIRCULATION TIMES (min) SI'U

! WELL HISTORY • REllIAA'KS
COSTSlNCtlASlCHEOl '=.fQ~ _ L..t':h fA J.rs:c.R(fJ /YJ U,I "~rI-.'LJ 9'

- ----------,---

, !
---------_·_---;I---~-+------------------------I

, . ". _ .. , . . ' " /~ , . .

,.

III ..........,._ 01 lie g 01 "". _ _ ...... It _ """ IAlOoU DIIIWNG fLUIDS l1\li not be _ lot .", IHU!Ilng """' 1Ilom. nor l1\li IhIy be
constrvo<I as _ ""mvoo- 01.", pa_

Q fl.OIIUol~Tt"'"£P~.1;.29-0~)~(~f-i +- .:.:R::ECO=II=IlEN=~=:noHS=:... _1

IMIUTllEM 'ti3.:..0~1---f-.--------------------1

lE ,_~SD-

~"______.iJ:'+r:3S7_+--_+---_--_------__-----1
GIlIOEHT!'h.. VZ~<;.7'_'}~I--_II--_--_--------_------I

_YlSCOSIT\' ,0\, i -:-,---t----il------------------------\
~:;e::!::I'OIlT=.:.VlSCOSlT't~fI'a~J~jOoPa=lI.:.:-"'_=·==·..:::"i-;!~~s.,.-i-:----f--------------------------I
GlUlIl(l(lTHS (!II 'Ooe' '0... ,<;"' , l~{-l----:'--I--------------------------f
""~TlWI!Ill.I!Qo!>f.100". : 1.-:::--1-1----1-------------------------1
ruPlC.ll<l"""'l ~ D2.:...:,-'o"-- ...I -I 1

~l._,"", _'" .'C'..............-l
1Il.. 'Ut..CME...., ~-11----'.-----.----------------+,·~· --I
...~ OunEA 1"$.6 !
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DRILLING MUD SERVICE REPORTMidas Drilling Fluids

In COIIllde,.,,,,,, o/lhe 'u",,"*'9 0/ 1"" _ and any oral luggel'lOtII ~ ..~ ...1 MIDAS ORIUING FLUIDS IhaII noI bo _ 10< any damaou ",1<lIbng ,rom them. nor _ !hey ...
conslrued IIluthOnzng the inlmgemenl of -'"'1 ""lid palent.

BIT RECORD NOZZLE DATA ANNULAR GEOMETRY and VELOCITY PUMP DATA

"'0 SIZE I""" ANNULUS 00110 LENGTH 1m) VELOCITY (':')
UAAE _*,4~~

!!~.------
VELOCITY I~~I_. _____ lASTCASlNG _'VI( '.e:.l~ UOO£~_~--:- •

SIZE IfMll JET FORCE 11<, ._- lJIER '/71->?JdSb ~J/~.J_v..L
_O!!'~.!'..!~,_.., -~"" oPEN HCU ___ . ImlOl' '

ROO~I""-+ _'~.
DEPTH OJT lOll DEVIATION RECORD OPEII HCU •. 1IlII'OC : I smooE~d/J j;2b _
HOURS RUI/ DEl'TH 1m! ANGLE ·llIRtCTlOll OPEII HCU lmlOC ~Mal i~L._
WOB IIIlNI CIRCULATION TIMES (fllln)

~ Im~RPII IoU) T-'MS I Sl.IIP ' I IlOTTOUS UI" MM~I~1~ l' ~--
ROP '''''''''I OAU STRtll ' TOTAl

; PI1ESSURE lU'Il '

DRIWNG MUD PRODUCTS WilD VOLUMES (m') SCUDS CONTROL
MATERIAL , UNITS . COST I TOTAL COST JAH<I~P Ell\IIPII£HT' i

~ ;Iz-f!mpbdii. HCU ~(Jfr..,l 1
,
I

'IOTAL lH)(~ : , II '~,(l) 6ZdtTO DlNSlT'r ..., 1
I; ! ;

LOSTTOHCU , lHl("'''''' ,
I

,
~~

: i I LOST TO EClAP ! ~..:::-- I I i
I I lUFEll LOllO_ , ! I.; IWt ..-. I
I 1EWWA1ER I

, ! I....-.... ,
'-.

I 1EW1oU)/_1
.

; i SIW<lA I IIESH I :lWl£R 2 IolESH
; ,

I WELL HISTORY & REMARKS

COST SINCE lAST CHEat I h7~.tf7) L i-f/~ t!.z::.zo~!.-JhI 1'111/.1 n,rl./ ~~
PREVIOUS COST

~~~TOTAL COST
- u,/<., -lOt. _~e~-,--e.~~- -~(Lo~J?~

RHEOLOGY
,;.. - K.I': ,.j. .,.. i"~(...~' ~ CI.tC. Zt ~

Ic;.,~
, 2OO1..?61 6 !~

A ~J CA &vtr~::iT9~ p. c.:.s~_
6O:l I 1 - R'c..a jJ 17'1!>-..... <;~ e ( c 6,:=n r~
300 13>S I 100 i I Cf I 3 I 'cr. 1 J;'?'"l. ~T~ y 12 '{ (e 70 'P,?"pn To
"I( I :p""'~NT .
~ 0 QJClIOIj TElO''C i I RECOMIllENDATlONS

IAUIU_'" il~lfD
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RANGER et al LITTLE BEAR

69 49' 58"N/126 22 I 22"\01

•

•

Formation tops
Sample interval

(in meters)

20 - 35

35 - 50

50 - 60

60 - 70

70 - 85

85 - 100

\ \ ' \

.' .' '. '.\ I • ". ';:'1'.
.' • ... III· •

LITIIOLG{;Y

SAMPLE DESCRIPTION

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity. ~ dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky.
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, ~ dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, some dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, ~ dried bitumen, thin beds of
siltstone. abundant quartz clear grains, some feldspar.
occasional mica dark. trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky.
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular. poorly sorted, fair
intergranular porosity, some dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, ~ dried bitumen, thin beds or-­
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

page - 13 -
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LITHOLOGY

RANGER et al LITTLE BEAR
69 49'58"NIl26 :.!:.!'~2"W

SAMPLE DESCRIPTION

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, thin beds of siltstope, abundant
quartz clear grains, some feldspar, occasional mica dark,
abundant pyrite beds, disseminated crystals, pore fillings,
5% to 10% of sample; SILTSTONE - light brown - tan, hard,
blocky, shards, slightly dolomitic, some quartz clear
grains, some mica flakes, occasional pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to suoangular, poorly sorted, fair
intergranular porosity, ~ dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocl~y,

quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, ~ome dried bitumen~ thin beds of
siltstone, abundant quartz clear grains, some feldspar,
occasional mica dark, abundant pyrite beds, disseminated
crystals, pore fillings, 5% to 10% of sample;

115 - 125

100 - 115

125 - 136

Formation tops
Sample interval

(in meters)

.-
I

•
I

Slater River (136mKB: +123.12mKB)

136 - 137 SHALE - dark gray, soft, gummy; SILTSTONE - light brown ­
tan, hard, blocky, shards, slightly dolomitic, some quartz
clear grains, some mica flakes, occasional pyrite;

..
~

:t

137 - 147

147 - 149

SHALE - dark gray, soft, gummy, abundant silty;
SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite;

SANDSTONE, light gray, salt and pepper, friable, blocky,
quartzitic, abundant clear quartz grains, angular to
subangular, trace chert grains, some pyrite, fine grained
some medium, thin beds of siltstone, occasional light tan
siderite nodules •
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Formation tops
Sample interval

(in meters)

149 - 179

179 - 209

209 - 239

239 - 269

269 - 299

RANGER et al LITTLE BEAR
69 49'58"NI126 :!::!'::!:!"\o:

LITHOLOGY

SAMPLE DESCRIP",'ION

SHALE - light gray, platy - blocky, soft - hard. slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideuitic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard. common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky. soft - hard. common micromicaceous. trace
pyrite. trace sandy. trace carbonaceous flakes;

SHALE - light gray, platy - blocky, soft - hard. slightly
silty. trace sandy, trace pyrite, common micromicaceous.
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

SANDSTONE - light gray, salt and pepper, friable, blocl,y,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, thin beds of siltstone, abundant
quartz clear grains, some feldspar, occasional mica dark,
abundant pyrite beds, disseminated crystals, pore fillings,
5% to 10% of sample; SHALE - light gray, platy - blocky,
soft - hard, slightly silty. trace sandy, trace pyrite,
common micromitaceous, minor sideritic nodules light tan;
SILTSTONE - light gray, platy - blocky, soft - hard, common
micromicaceous, trace pyrite. trace sandy, trace
carbonaceous flakes;

SHALE - light gray. platy - blocky, soft - hard, abundant
silty, slightly sandy, trace pyrite; SILTSTONE - light
brown - tan, hard, blocky, shards, slightly dolomitic, some
quartz clear grains. some mica flakes, occasional pyrite;
SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

page - 15 ..
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Formation tl'PS
Sample Interval

(in meters)

100 - 115

115 - 125

125 - 136

"
Slater River

136 - 13i

137 - 147

147 - 149

I

•
I
I

~ '. . '.' , . .'.

RANGER t:t .:t 1 LI TTLE BEAR
69 '~'J')l:i"Nil:!t, :!:!'~~"\.'

LITHOLOGY

SAMPLE DESCRIPTION

SANDSTONE - light gray, salt and pepper, friable. blocky.
quartzitic, very fine graIned to fine grained and some
medium grained, angular to subangular, poorly sorted, fali'
intergranular porosity, ~ dried bitumen, thin beds of
siltstone, abundant quartz clear grains, some feldspar.
occasional mica dark, trace pyrite;

SANDSTONE - light gray, salt and pepper, friable, blocky.
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
inter-granular porosity, some dried bitumen, thin beds of
siltstone, abundant quartz clear grains. some feldspar.
occasional mica dark, abundant pyrite beds, disseminated
crystals, pore fillings, 5% to 10% of sample;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained~ angular to subangular, poorly sorted, fair
intPrgran~J~r porosity, thin beds of siltstone, abundant
quartz ~lear grains, some feldspar, occasional mica dark,
ahundant pyrite beds, disseminated crystals, pore fillings.
5% to 10% of sample; SILTSTONE - light brown - tan, hard,
blocky, shards, slightly dolomitic, some quartz clear
grains, some mica flakes, occasional pyrite;

(136mKB: +123.12mKB)

SHALE - dark gray, soft. gummy; SILTSTONE - light brown ­
tan, hard, blocky, shards. slightly dolomitic, some quartz
clear grains, some mica flakes, occasional pyrite;

SHALE - dark gray, soft, gunlmy, abundant silty;
SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite;

SANDSTONE, light gray, salt and pepper, friable, blocky,
quartzitic, abundant clear quartz grains, angular to
subangular, trace chert grains, some pyrite, fine grained
some medium, thin beds of siltstone, occasional lighl tan
siderite nodules •
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•

Formation tops
Sample interval

(in meters)

149 - 179

179 - 209

209 - 239

239 - 269

269 - 299

RANGER et al LITTLE BEAR
69 49 I 53"N1l26 ::!::! '22"W

LITHOLOGY

SAMPLE DESCRIPTION

SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

SHALE - li~:lt gray. platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;

SANDSTONE - light gray, salt and pepper, friable, blocky,
quartzitic, very fine grained to finc grained and some
medium grained, angular to subangular, poorly sorted, fair
intergranular porosity, thin beds of siltstone, abundant
quartz clear grains, some feldspar, occasional mica dark,
abundant pyrite beds, disseminated ~rystals, pore fillings,
5% to 10% of sample; SHALE - light gray, platy - blocky,
soft - hard, slightly silty, trace sandy, trace pyrite,
common micromicaceous, minor sideritic nodules light tan;
SILTSTONE - light gray, platy - blocky, soft - hard, common
rnicromicaceous. trace pyrite, trace sandy, trace
carbonaceous flakes;

SHALE - light gray, platy - blocky, soft - hard, abundant
silty, slightly sandy, trace pyrite; SILTSTONE - light
brown - tan. hard, blocky, shards, slightly dolomitic, some
quartz clear grains, some mica flakes, occasional pyrite;
SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideritic nodules light tan; SILTSTONE - light gray,
platy - blocky, soft - hard, common micromicaceous, trace
pyrite, trace sandy, trace carbonaceous flakes;
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Formation tops
Sample interval

(in meters)

299 - 310

310 - 322

322 - 335

71,- .,', ,',

RANGER et al l.ITTLE BEAl{
69 49'58"N/126 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SANDSTONE - light gray, salt and pepper; frLable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, pool:ly sorted, fair
intergranular porosity, thin beds of siltstone, abundant
quartz clear grains, some feldspar, occasional mica dark,
abundant pyrite beds, disseminated crystals, pore fillings,
5% to 10% of sample; SHALE - light gray, platy - blocky,
soft - hard, slightly silty, trace sandy, trace pyrite,
common micromicaceous, minor sideritic nodules light tan;
SILTSTONE - light gray, platy - blocky. soft - hard, common
micromicaceous, trace pyrite. trace sandy, trace
carbonaceous flakes;

SANDSTONE - light gray, salt and pepper. friable, blocky,
quartzitic, very fine grained to fine grained and some
medium grained, angular to sUbangular. poorly sorted, fair
intergranular porosity. thin beds of siltstone, abundant
quartz clear grains, some feldspar. occasional mica dark,
abundant pyrite beds, disseminated crystals, pore fillings,
5% to 10% of sample; SHALE - light gray. platy - blocky,
soft - hard, slightly silty, trace sandy, trace pyrite,
common micromicaceous. minor sideritic nodules light tan;
SILTSTONE - light gray, platy - blocky. soft - hard. common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes;

SHALE - light gray, platy - blocky, soft - hard, slightly
silty, trace sandy, trace pyrite, common micromicaceous,
minor sideri tic nodules light tan; SILTSTONE - light gra~.,
platy - blocky, soft - hard, common micromicaceous, trace
pyri:e, trace sandy, trace carbonaceous flakes;

page - 16 -



Bituminous zone (350 m on samples: 344m on 150 cut off on GR log.)
Bituminous zone base (358 m on GR log data)

•

•

•

Fonnation tops
Sample interval

(in meters)

335 - 350

350 - 365

365 - 380

\\
j

RANGER et al LITT~ nEAR
69 49 '58"N/l 26 2:':'\22"\.1

"LITImLOGY

SAMPLE DESCRIPTION

SANDSTONE - light gray, salt and pepper, friable, b~ocky,

quartzitic, very fine grained to fine grained and some
medium grained, angular to subangular, poorly sorted, fair
intergra~ porosity, thin beds of siltstone, abundant
quartz clear grains, some feldspar. occasional mica dark,
abundant pyrite beds, disseminated crystals, pore fillings,
5% to 10% of s~mple; SHALE - light gray, platy - blocky,
~oft - hard, siightly silty, trace sandy, trace pyrite,
common micromicaceous, minor sideritic no~ules light tan;
SILTSTONE - light gray, platy - blocky, soft - hard, common
micromicaceous, trace pyrite, trace sandy. trace
carbonaceous flakes;

SILTSTONE - light gray. platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part.
fossil, platy - blocky, fair organic porosity, ~as show and
thin veinlets of dried black lustre bitumen. fish remains,
abundant silty, common sandy, trace pyrite, trace calcite,
trace carbonaceous;

SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite; SHALE - light gray, platy ­
blocky, soft - hard, slightly silty, trace sandy, trace
pyrite, common micromicaceous, minor sideritic nodules
light tan; SILTSTONE - light gray. platy - blocky, soft
-hard, common micromicaceous, trace pyrite, trace sandy,
trace carbonaceous flakes; SHALE - dark gray - black in
part, fossil, platy - blocky, micromicaceous, fair organic
porosity, gas show and thin dried black lustre bitumen
veinlets. fish remains, abundant silty, common sandy, trace
pyrite, common .calcite in streaks, trace carbonaceous;
SHALE - tan - light brown, platy, blocky -in part, hard,
fossil, WHITE SPECKS, slightly calcite, common sandy,
common silty, abundant micromicaceous, slightly pyrite;
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•

•

Formation tops
Sample interval

dn meters)

380 - 395

395 - 415

415 - 435

435 - 455

455 - 480

480 - 500

RANGER et al LITTLE BEAH
69 49'58"N/12l1 :!:!'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous. trace pyrite. trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part.
fossil, platy - blocky, micromicaceous, fish remains, trace
calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceous;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil, platy - blocky, micromicaceous, fish remains, trace
calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceousj

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil, platy - blocky, micromicaceous, fish remains, trace
calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceous;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil, platy - blocky, micromicaceous, fish remains, trace
calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceousj

SILTSTONE - light gray, platy - blocky, so~~rd, common
micromicaceous, trace pyrite, trace sandy, trac~

carbonaceous flakes; SHALE - dark gray - black in ~rt.

fossil, platy - blocky, micromicaceous, fish remains, ~~ace

calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceous;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil, platy - blocky, micromicaceous, fish remains, trace
calcite bioclasts, abundant silty, common sandy, trace
pyrite, common calcite in streaks, trace carbonaceous;

page - 18 -



•

•

•

Formation tops
Sample interval

(in meters)

500 - 510

510 - 520

520 - 530

530 - 540

540 - 550

, ' -~ ';'1 '; ~' ".;"",' " _, ' '" < ~. ~

RANGER et al LITTLE BEAR
69 49'58"N1126 2:!'22"W

LITIIOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite. trace sandy. trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part. platy - blocky, micromicaceous, trace fish
remains in part, abundant silty, trace pyrite, trace sandy,
trace carbonaceous flakes;

SILTSTONE - light gray. platy - blocky. soft -hard, common
micromicaceous. trace pyrite. trace sandy. trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part. platy - blocky, micromicaceous. trace fish
remains in part, abundant silty, trace pyrite. trace sandy.
trace carbonaceous flakes;

SILTSTONE - light gray. platy - blocky. soft -hard. common
micromicaceous. trace pyrite. trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, trace fish
remains in part, abundant silty, trace pyrite, trace sandy,
trace carbonaceous flakes;

SILTSTONE - light gray. platy - blocky, soft -hard, common
micromicaceous, trace pyrite. trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part.
fossil in part. platy - blocky, micromicaceous. trace fish
remains in part, abundant silty, trace pyrite, trace sandy,
trace carbonaceous flakes;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite. trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, trace fish
remains in part, abundant silty, trace pyrite, trace sandy,
trace carbonaceous flakes;

page - 19 -
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•

•

Formation tops
Sample interval

(in meters)

550 - 565

565 - 575

575 - 585

585 - 602

602 - 625

'\'" '.:, t. "
.-.. • • L. '. ~ ~ u

P~NGER et al LITTLE BEAR
69 49'58"NIl26 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromiclceous, trace fish
remains in part, thin microcrystalline dark brown LIMESTONE
beds, abundant silty, trace pyrite, trace sandy, trace
carbonaceous flakes, common calcite microfracture fill;
LIMESTONE - dark brown, hard, blocky, microcrystalline.
associated with fractures;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, trace fish
remains in part, thin microcrystalline dark brown LIMESTONE
beds, abundant silty, trace pyrite, trace sandy, trace
carbonaceous flakes, common calcite microfracture fill;
LIMESTONE - dark brown, hard, blocky, microcrystalline,
associated with fractures;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, Lrace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, trace fish
remains in part, thin microcrystalline dark brown LIMESTONE
beds, abundant silty, trace pyrite, trace sandy, trace
carbonaceous flakes, common calcite microfracture fill;

SHALE -dark gray - black in part, fossil in part, platy _
blocky, micromicaceous, trace fish remains in part, thin
microcrystalline dark brown LIMESTONE beds, abundant silty,
trace pyrite, trace sandy, trace carbonaceous flakes,
comr,lon calcite microfracture fill;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceolls flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, abundant
silty, trace pyrite, trace sandy, trace carbonaceous
flakes j
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Fonnation tops
Sample interval

(in nleters)

625 - 650

650 - 675

675 - 700

700 - 725

725 - 750

750 - 775

RANGER et al LITTLE BEAR
69 49'58"N/126 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, abundant
silty, trace pyrite, trace sandy, trace carbonaceous
flakes;

SILTSTONE - light gray, platy - blocky, soft --hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, abundant
silty, trace pyrite, trace sandy, trace carbonaceous
flakes;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil in part, platy - blocky, micromicaceous, abundant
silty, trace pyrite, trace sandy, trace carbonaceous
flakes;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossiliferous in part, platy - blocky, micromicaceous,
abundant silty, traces pyrite, sandy, and carbonaceous
flakes;

SILTSTONE - light gray, platy - blocky, soft -hard, common
micromicaceous, trace pyrite, trace sandy, trace
carbonaceous flakes; SHALE - dark gray - black in part,
fossil. in part, platy - blocky, micromicaceous, abundant
silty, trace pyrite, trace sandy, trace carbonaceous
flakes;

SILTSTONE - light gray, platy - blocky, soft -hard,
numerous very thin shale interbeds, common micromicaceous,
trace pyrite, trace sandy, trace carbonaceous flakes;
SHALE - dark gray - black in part, fossil. in part, platy ­
blocky, micromicaceous, frequent very thin siltstone beds,
abundant silty, trace pyrite, trace sandy, trace calcite
micro fracture fill;
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Formation tops
Sample interval

(in meters)

775 - 800

800 - 825

825 - 850

850 - 878

Basal Cretaceous

RANGER et al LITTLE BEAR
69 49'5S"NIl26 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray, platy - blocky, 'soft -hard,
numerous very thin shale interbeds, common micromicaceous,
trace pyrite, trace sandy, trace carbonaceous flakes;
SHALE - dark gray - black in part, fossil. in part, platy _
blocky, micromicaceous, fre~uent very thin siltstone beds,
abundant silty, trace pyrite, trace sandy, trace calcite
micro fracture fill;

SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear ~rains, some mica
flakes. occasional pyrite; SHALE - light gray, platy _
blocky, soft - hard, slightly silty, trace sandy, trace
pyrite, common micromicaceous, minor sideritic nodules
light tan; SHALE - darlt gray - black in part, fossil. in
part, platy - blocky, micromicaceous, frequent very thin
siltstone beds, abundant silty, and trace pyrite, sandy,
calcite micro fracture fill;

SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite; SHALE - light gray, platy, soft,
slightly silty, trace sandy, trace pyrite, some
micromicaceous; SHALE - black - dark gray in part,
fossiliferous in part, platy - blocky, frequent very thin
siltstone beds, slightly silty, trace pyrite, trace sandy,
trace calcite micro fracture fill, slightly micromicaceous;

SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite; SHALE - light gray, platy, soft,
slightly silty, trace sandy, trace pyrite, some
micromicaceous; SHALE - black - dark gray in part, fossil
in part, platy - blocky, frequent very thin siltstone beds,
slightly silty, trace pyrite, trace sandy, trace calcite
micro fracture fill, slightly micromicaceous;

(878m: -6l8.88mKB) (Not clear on logs.)
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Imperial (907m: -647.88mKB on samples) (9l1.8m: -652.28mKB on logs)

•

•

Fonnat10n tops
Sample interval

(in meters)

878 - 904

904 - 925

925 - 950

RANGER et al LITTLE BEAR
69 49'SB"N/126 22'22"W

LITIIOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light brown - tan, hard, blocky, shards,
slightly dolomitic, some quartz clear grains, some mica
flakes, occasional pyrite; ~HALE - light gray, platy, soft,
slightly silty, trace sandy, trace pyrite, some
micromicaceous; SHALE - black - dark gray in part,
fossiliferous in part, platy - blocky, frequent very thin
siltstone beds, slightly silty, trace pyrite, trace sandy,
trace calcite micro fracture fill, slightly micromicaceous;
SANDSTONE - light gray -white, salt and pepper, quartzitic,
very fine grained to fine grained, subrounded, well sorted,
abundant glauconite grains;

SHALE - light gray, platy, soft, slightly silty, trace
sandy, trace pyrite, some micromicaceous; SHALE - black ­
dark gray in part, fossil in part, platy - blocky, frequent
very thin siltstone beds, slightly silty, trace pyrite,
trace sandy, trace calcite micro fracture fill, slightly
micromicaceous; LIMESTONE - dark brown, hard, blocky,
microcrystalline, associated with fractures;
SANDSTONE - light gray - white, salt and pepper,
quartzitic, very fine grained to fine grained, subrounded,
well sorted, abundant glauconite grains;

SHALE - light gray, trace dark gray in part, fossil in
part, platy - blocky, frequent very thin siltstone beds;
SHALE - black, slightly silty, trace pyrite, trace sandy,
trace calcite micro fracture fill, slightly micromicaceous;
LI~mSTONE - dark brown, hard, blocky, microcrystalline,
associated with fractures; SANDSTONE - light gray - white,
salt and pepper, quartzitic, very fine grained to fine
grained, sub rounded , well sorted, abundant glauconite
grains;

I

'e
I

[Fracture zone~ 925m - 950m or -665.88m to -690.88mKB on samples. On logs:
931.4m - 949.50 or -672.28m to -690.38mKB)
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Fonnation tops
Sample interval

(in meters)

950 - 975

975 - 995

995 - 1015

RANGER et al LITTLE BEAR
69 49 I S8"N 1126 22 I 22"\0:

LITHOLOGY

SAMPLE DESCRIPTION

Calcite microfacture fill with calcite crystals positioned
v~rtical to the fracture plane characterizes the rock
interval between 925mKB and 950mKB. The crystals grew
perpendicular to the fracture plane, they are elongated
prisms of the same length at either side of the fracture
plane. These crystals grew as long as the fracture
continued to open up. The bore hole wall will have a thick
filter cake throughout this interval. Likely and real spot
(ur tight hole conditions.

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone and
light gray blue bentonite, SANDSTONE, trace brown
LIMESTONE, slightly silty, trace sandy, common calcite
micro fracture fill; SANDSTONE - light gray - white, salt
and pepper, quartzitic, very fine grained to fine grained,
subangular to subrounded, moderately sorted, trace
intergranular porosity, minor dead oil stain, abundant
glauconite grains, trace chert black grains;

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite, sandstone, and trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white, salt and pepper,
quartzitic, very fine grained to fine grained, subangular
to subrounded, moderately sorted, trace intergranular
porosity, minor dead oil stain, abundant glauconite
grains, trace chert black grains;

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite, sandstone, and trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white, salt and pepper,
quartzitic, very fine grained to fine grained, subangular
to subrounded, moderately sorted, trace intergranular
porosity, minor dead oil stain, abundant glauconite grains,
trace black chert grains;
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Formation tops
Sample interval

(in meters)

1015 - 1035

1035 - 1055

1055 - 1075

1075 - 1100

RANGER et al LITTLE BEAR
69 49'5S"NI1:?b ::!::!':?::!"W

LITHOLOGY

SAMPLE DESCRIPTION

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltsto~e, light
gray blue bentonite. sandstone, and trace brown limestone,
slightly silty, tr~ce sandy. common calcite micro fracture
fill; SANDSTONE - light gray - white. salt and pepper.
quartzitic, very fine grained to fine grained, subangular
to sUbrounded, moderately sorted. trace intergranular
porosity, minor dead oil stain, abundant glauconite grains,
trace black chert grains;

SHALE - black - dark gray in part, platy -blocky. splintery
in part, micromicaceous. interbeds of thin siltstone, light
gray blue bentonite. sandstone, and trace brown limestone,
slig~tly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white, salt and pepper,
quartzitic, very fine grained to fine grained, subangular
to sub rounded , moderately sorted. trace intergranular
porosity, minor dead oil ~tain, abundant glauconite grains,
trace black chert grains;

SHALE - black - dark gray in part. platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite. sandstone, and trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white. salt and pepper.
quartzitic, very fine graIned to fine grained, subangular
to sub rounded • moderate ly sorted. trace intergranular
porosity, minor dead oil stain. abundant glauconite grains,
trace black chert grains;

SILTSTONE - light gray - light tan, hard. platy;
SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thIn siltstone.
sandstone, trace brown limestone, slightly silty, trace
sandy, common calcite micro fracture fill;
SANDSTONE - light gray - white, quartzitic, platy ­
splintery. friable - hard, very fine grained to fine
grained and some medlum grained. subar.tgu la~' to subrounded •
poorly sorted. rare intergranular porosi tv, t race all
stain. moderately glauconite. trace black chert. trace
mica, Sllghtly calcareous;
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Formation tops
Sample interval

(in meters)

1100 - 1125

1125 - 1150

1150 - 116)

RANGER et al LITTLE BEAR
69 49'58"N/126 22'22"\01

LITIIOLOGY

SAMPLE DESCRIPTION

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite, sandstone, and trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white, quartzitic, platy ­
splintery, friable - hard, very fine grained to fine
grained and some medium grained, subangular to subrounded,
poorly sorted, ~ intergranular porosity, trace oil
stain, moderately glauconite, trace black chert, trace
mica, slightly calcareous; SHALE - reddish gray, platy,
splintery, slightly silty, slightly micromicaceous, trace
calcareous;

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite, sandstone, trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - light gray - white, quartzitic, platy ­
splintery, friable - hard, very fine grained to fine
grained and some medium grained, subangular to subrounded,
poorly to moderately sorted, ~ intergranular porosity,
trace oil stain, moderately glauconite, trace chert black,
t}'ace mica, slightly calcareous; SHALE - reddish gray,
platy, splintery, slightly silty, slightly micromicaceous,
trace calcareous;

SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, light
gray blue bentonite, sandstone, trace brown limestone,
slightly silty, trace sandy, common calcite micro fracture
fill; SANDSTONE - lIght gray - white, quartzitic, platy ­
splintery, frIable -hard, very fine grained to fine graIned
and some medium grained, suban~ular to subrounded. poorly
to Dloderate I y sorted. ra re i ntergranular porosl~ trace
oil stal.!!..: moderately glauconite, trace chert black. trace
mica, slightly calcareousj SIV~E - reddIsh gray, platy,
splintery. slightly sIlty. slightly micromicaceous, trace
calcareous;
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Fonnati(,;} tops
Sample interval

(in meters)

1165 - 1190

1190 - 1215

1:!15 - 1240

RANGER et al LITTLE BEAR
69 49'58"N1l26 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SILTSTONE - light gray - light tan, hard, platYi
SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, trace
light gray blue bentonite, sandstone, trace brown limestone
slightly silty, trace sandy, rare calcite microfracture
filIi SANDSTONE - light gray -white, quartzitic, platy _
splintery, friable -hard, very fine grained to fine grained
and some medium grained, subangular to subrounded, poorly
to moderately sorted, rare intergranular porosity, trace
oil stain, moderately glauconite, trace chert black, trace
mica, slightly calcareous; SHALE - reddish gray, platy,
splintery, slightly silty, slightly micromicaceous, trace
calcareous;

SILTSTONE - light gray - light tan, hard, platYi
SHALE - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, trace
light gray blue bentonite, sandstone, trace brown
limestone, slightly silty, trace sandy, trace calcite micro
fracture fill; SANDSTONE - light gray - white, quartzitic,
platy - splintery, friable - hard, very fine grained to
fine grained and some medium grained, subangular to
sub rounded , poorly to moderately sorted, ~ intergranular
~orosity, trace oil stain, moderately glauconite, trace
chert black, trace mica, slightly calcareous; .
SWU.E - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous;

SILTSTONE .. light gray - light tan, hard, platy;
SHALE - black - dark gray in pan, platy - blocky,
splintery In part, micromicaceous, interbeds of thin
siltstone. trace light gray blue bentonite, sandstone.
trace brown limestone, slightly silty, trace sandy, common
calcite mIcro fracture fill; SANDSTONE - light gray ­
white, quartzitic, platy - splintery, friable - hard, very
fine grained to fine grained and some medium grained,
subangular to subrounded, poorly to moderately sorted. rare
intergranu lar porosity. trace oil stain. moderalely
glauconite, trace chert black, trace mica,slightly
calcareous; SlMLE - reddish gray. platy, splintery,
slightly silty. slightly micromicaceous, trace calcareous;
SIW.E - green gray, platy - spl intery. slightly sil ty,
common micromicaceous. trace calcite micro fracture fill;
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Formation tops
Sample interval

(in meters)

1240 - 1263

1263 - 1286

1286 - 1301

RANGER et al LITTLE BEAR
69 49'58"N/126 22'22"W

LITIfOLOGY

SAMPLE DESCRIPTION

SHALF. - black - dark gray in part, platy -blocky, splintery
in part, micromicaceous, interbeds of thin siltstone, trace
light gray blue bentonite, sandstone, trace brown
limestone, slightly silty, trace sandy, trace calcite micro
fracture fill; SANDSTONE - light gray -white, quartzitic,
platy - splintery, friable - hard, very fine grained to
fine grained and some medium grained, subangular to
subrounded, poorly to moderately sorted, rare intergranular
porosity, trace oil stain, moderately glauconite, trace
chert black, trace mica, slightly calcareous;
SHALE - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous; SHALE - green

. gray, platy - splintery, slightly silty, common
micromicaceous, trace calcite micro fracture fill;

SANDSTONE - light gray - white, quartzitic, platy ­
splintery, friable - hard, very fine grained to fine
grained and some medium grained, subangular to subrounded ,
poorly to moderately sorted, rare intergranular porosity,
trace oil stain, moderately glauconite, trace chert black,
trace mica, slightly calcareous; SHALE - reddish gray,
platy, splintery, slightly silty, slightly micromicaceous,
trace calcareous; SHALE - green gray, platy - splintery,
slightly silty, common micromicaceous, trace calcite
fracture fill;

SANDSTONE - light gray - white, quartzitic, platy ­
splintery hard. very fine grained to fine grained and some
medium grained, subangular to subrounded, poorly to
moderately sorted, rare intergranular porosity, trace oil
stain, moderately glauconite, trace chert black, trace
mica, slightly calcareous; SHALE - reddish gray, platy,
splintery, slightly silty, slightly micromicaceous, trace
calcareous; SHALE - green gray, platy - splintery, slightly
silty, common micromicaceous, trace calcite micro fracture
fill ;
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Devonian Sand (1327m - 1364 on samples. logs: 1328.80m -1349.00mKB)
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Formation tops
Sample interval

(in meters)

1301 - 1312

1312 - 1327

RANGER et al LITTLE BEAR
69 49 '58"N/126 22 I 22"W

LITHOLOGY

SAMPLE DESCRIPTION

SANDSTONE - light gray - white, quartzitic, platy _
splintery, friable - hard, very fine grained to fine
grained and some medium grained, subangular to subrounded ,
poorly to moderately sorted, rare intergranular porosity,
trace oil stain, moderately glauconite, trace chert.,black,
trace mica, slightly calcareous; SHALE - reddish gray,
platy, splintery, slightly silty, slightly micromicaceous,
trace calcareous; SHALE - green gray, platy - splintery,
slightly silty, common micromicaceous, trace calcite micro
fracture fill; SANDSTONE - white, salt and pepper, hard _
very hard, quartzitic, siliceous cement, very fine grained
and some fine grained, subangular to sUbrounded, moderately
to well sorted, ~ intergranular porosity, ~ pinpoint
porosity, ~ oil stain, trace chert green black, trace
pyrite very fine crystalline;

SHALE - reddish gray,platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromjcaceous, trace calcite micro fracture fill;
SANDSTONE - white, salt and pepper, hard - very hard,
quartzitic, siliceous cement, very fi~e grained and some
fine grained, subangular to sUbrounded, moderately to well
sorted, ~ intergranular porosity, ~ pinpoint
porosity. trace oil stain, finely laminated light gray and
white layers, trace chert green black, trace pyrite very
fine crystalline;

4
\ '
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Formation tops
Sample interval

(in meters)

1327 - 1350

1350 - l36~

RANGER et a1 LITTLE BEAR
69 4':l'58"N/126 22'22"W

LITHOLOGY

SAMPLE DESCRIPTION

SHALE - black - dark gray in part, platy - blocky,
splintery in part, micromicaceous, interbeds of thin
siltstone, sandstone, slightly silty, trace sandy, common
calci te micro fracture fill; SHALE - reddish gray" platy,
splintery, slightly silty, slightly micromicaceous, trace
calcareous; SHALE - green gray, platy - splintery, slightly
silty, common micromicaceous, trace calcite micro fracture
fill; SANDSTONE - white, salt and pepper, hard - very hard,
quartzitic, siliceous cement. very fine grained and some
fine grained, subangular to sub rounded , moderately to well
sorted, rare intergranular porosit~ rar~ pinpoint
porosity, trace oil stain, finely laminated light gray and
white layers, grading to ~ILTSTONE, trace chert green
black, trace ~yrite very flne crystalline;

SHALE - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceous, trace calcite micro fracture fill;
SANDSTONE - white, salt and pepper, hard - very hard,
quartzitic, siliceous cement, very fine grained and some
fine grained, subangular to subrounded, moderately to well
sorted, rare intergranular porosity, rare pinpoint
porosity, trace oil stain, finely laminated light gray and
white layers, grading to SILTSTONE, trace chert green
black, trace pyrite very fine crystalline;

Base Devonian Sand ( l364m on samples -1069m: On log data: 1328.80m)

•

1364 - 1380 SHALE - reddish gray, platy, splintery, slightly silty,
sl ight ly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceous, trace calcite micro fracture fill;
SHALE - black - dark gray in part, platy - blocky,
splintery in part, micromicaceous, interbeds of thin
siltstone, sandstone, slightly silty, trace sandy, common
calcite micro fracture fill; SANDSTONE - light gray ­
white, quartzitic, platy - splintery, friable - hard, very
fine grained to fine grained and some medium grained,
subangular to sub rounded , poorly to moderately sorteu, rare
intergranular porosity, trace oil stain, moderately
glauconite, trace chert black, trace mica. slightly
calcareous;
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RANGER et al LITTLE BEAR
69 49'58"N/1:!6 :!:! I :!:!"\.;

LITHOLOGY

Formation tops
Sample interval

(in meters)

l3~0 - 1390

SAMPLE DESCRIPTION

SHALE - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous;
SANDSTONE -light gray - white, quartzitic, platy ­
splintery, friable -hard, very fine grained to fine grained
and some medium grained, subangular to subrounded, poorly
to moderately sorted, rare intergranular porosity, trace
oil stain, moderately glauconite, trace chert black,
trace mica, slightly calcareous; SANDSTONE - white and
green, blo~~y, friable, very fine grained and some fine
grained, subangular to angular, poorly to moderately
sorted, excellent intergranular porosity, trace oil stain,
gas flushed?, common calcareous cementj

•
In the Imperial Formation there are several sandstone/siltstone intervals from
which mud gas was recorded. These intervals are: 1410m ~1416mj l388m - l398mj
and, 1324m - 1325m. Promising additional zones are: 1345m - 1348m and l278m ­
1285m. A filter cake was expected and present over the 1388m - 1398mKB
interval. This might possibly account for tight hole conditions over that
interval, during dummy trip.]

•

1390 - 1400 SHALE - green gray, platy - splintery, slightly silty,
common micromicaceous, trace calcite micro fracture fillj
SHALE - black - dark gray in ~'art, platy - blocky,
splintery in part, micromicaceous, interbeds of thin
siltstone, sandstone. slightly silty, trace sandy. common
calcite microfracture fill; SANDSTONE - light gray - white,
quartzitic, platy - splintery, friable - hard, very fine
grained to fine grained and some medium grained, subangular
to sub rounded , poorly to moderately sorted, rare
intergranular porosity, trace oil stain, moderately
glauconite, trace chert black. trace mica, slightly
calcareous; SANDSTONE - white and green, blocky, friable,
very fine grained and some fine grained, subangular to
angular, poorly to moderately sorted, excellent
intergranular porosity, trace oil stain. gas flushed?
comT,.on calcareous cement j
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Fonnation tops
Sample ~nterval

(in meters)

1400 - 1420

.. 1420 - 1450

I
I
I
I
I
I
I

•
~

II

RANGER et al LITTLE BEAR
69 49'5S"N/126 ~2'::!::!"W

LITIIOLOGY

SAMPLE DESCRIPTION

SHALE - green gray, platy - splintery, slightly silty,
common micromicaceous. trace calcite micro fracture fill;
SHALE - black - dark gray in part, platy - blocky,
splintery in part, micromicaceous. interbeds of thin
siltstone, sandstone, slightly silty, trace sandy, common
calcite micro fracture fill; SANDSTONE - light gray ­
white, quartzitic, platy - splintery, friable - hard, very
fine grained to fine grained and some medium grained,
subangular to subrounded, poorly to moderately sorted, rare
intergranular porosity, ~ oil stain, moderately
glauconite, trace chert black, trace mica, slightly
calcareous; SANDSTONE - white and green, blocky, friable.
very fine grained and some fine grained. subangular to
angular, poorlY to moderately sorted, excellent
intergranular porosity. ~ oi~ stain, gas flushed?
common calcareous cement;

SHALE - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous. trace calcareous; SHALE - green
gray, platy - splintery. slightly silty, common
micromicaceous, trace calcite micro fracture filli
SILTSTONE - light gray - white, friable - hard. blocky,
~ pinpoint porosity, trace calcareous cement, trace
mica; SANDSTONE - light gray - white. quartzitic, platy ­
splintery, friable - hard. very fine grained to fine
grained and some medium grained. subangular to subrounded.
poorly to moderately sorted. ~ intergranular porosity,
~ oil stain, moderately glauconite. trace chert black.
trace mica, slightly calcareous;
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Fonnatlon tops
Sample Interval

(in meters)

1450 - 1470

1470 - 1485

P~NGER et al LITTLE BEAR
69 49'SS"N/126 ~~'22"W

LITIiOLOGY

SAMPLE DESCRIPTION

SHALE - reddish gray, platy, splintery, slightly silty,
slightly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceous, trac:e calcite micro fracture fill;
SHALE - black - darlt gray in part, platy - blocky,
splintery in part, nicromicaceous, interbeds of thin
siltstone, sandstone, slightly silty, trace sandy, common
calcite micro fracture fill; SANDSTONE - light gray ­
white, quartzitic, platy - splintery, friable - hard, very
fine grained to fine grained and some medium grained,
subangular to sUbrounded, poorly to moderately sorted, rare
intergranular porosity, trace oil stain, moderately
glauconite, trace chert black, trace mica, slightly
calcareous;

SHALE - reddish gray, platy, splintery, slightly silty.
slightly micromicaceous. trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceous, trace calcite micro fracture fill;
SILTSTONE - light gray - white. friable - hard. blocky,
rare pinpoint porosity, trace calcareous cement. trace
mica; SANDSTONE - light gray - white, quartzitic, platy _
splintery, friable - hard, very fine grained to fine
grained and some medium grained, subangular to sub rounded ,
poorly to moderately sorted, rare intergranular porositYJ
trace oil stain. moderately glauconite, trace chert black.
trace mica, slightly calcareous; SANDSTONE - white and
green, blocky, friable, very fine grained and some fine
grained, subangular to angular. poorly to moderately
sorted, excellent intergranular porosity, trace oil stain.
gas flushed? common calcareous cement;
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Fonnatlon tops
Sample interval

(in meters)

1485 - 1500

1500 - 1515

1515 - 1530

1530 - 1545

1545 - 1550

•

RANGER et al LITTLE BEAR
69 49'5S"NI126 22'2:!"W

LITHOLOGY

SAMPLE DESCRIPTION

SHALE - reddish gray, platy, splintery·, ~ 1; ~htly silty,
slightly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceo~s, trace calcite micro fracture fill;
SHALE - black - dark gray in part, platy - blocky,
splintery In part, micromicaceous, interbeds of thin
siltstone. sandstone, slightly silty, trace sandy, common
calcite micro fracture fill; SANDSTONE - white and green,
blocky, friable, very' fine grained and some fine grained,
subangu1ar to angular, poorly to moderately sorted,
excellent intergranu1ar porosity, trace oil stain, gas
flushed?, common calcareous cement;

SHALE - reddish gray, platy, splintery, £J.ight1y silty,
slightly micromicaceous, trace calcareous; SHALE - green
gray, platy - splintery, slightly silty, common
micromicaceous, trace calcite micro fracture fill;
SANDSTONE - white and green, blocky, friable, very fine
grained and some fine grained, subangular to angular,
poorly to moderately sorted, excellent intergranular
porosity. trace oil stain, gas flushed?, common calcareous
cement;

SHALE - light gray - medium gray, platy, soft, slightly
micromicaceous, trace silty;

SHALE - light gray - medium gray, platy, soft, slightly
micromicaceous, trace silty; Bottom portion of this
interval drills slow.

SHALE - light gray - medium gray, platy, soft. slightly
micromicaceous, trace silty. Very slow drilling. This
section seems to slough;
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RANGER et al LITTLE BEAR
69 49'58"N1l26 22'22"W

Regular weight and size well cutting samples were ~ollected from 20mKB to
149mKB - surface casing point, and from 150mKB to b02mKB. Large samples,
required 1500 grams unwashed dried, had to be collected from 602mKB to T.D. At
the high rate of penetration with the PDC bit, this proved to be impractical.
A request was put to the N.E.B. to rinse/wash the samples, as it turned out to
be impractical to dry unwashed samples at the rig. Since plastic lined bags
are no longer commonly used, the samples were stored in cloth bags. These bags
oozed and leaked liquids and this caused an unacceptable alarming growing
mess. Normally, the cooling fans of the power gene~ators are excellent sample
driers. In this case, the large samples packed in cr\ates in front of the
generator cooling fans posed a traffic safety hazar~ for the drilling crew.
Extra man power had to be bired to prepare, rinse/wa$h the samples, and drying
necessarily had to be done in Calgary. The N.E.B. approved the request made
by the wellsite geologist on iocation. and official approval was obtained
immediately following. A crate of over 1800 lbs weight that contained most of
the large samples was shipped to Calgary. Additional costs had to be incurred
to further wash/rinse, dry, and re-bag the samples in Calgary by PetroCraft
Products.

LITIIOLOGY

SAMPLE DESCRIPTION

Formation tops
Sample interval

<in meters)

I

tt
I
I
I
I
i
I

I
I
I
I
I
I,.
I
I
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RANGER et al LITTL~ BEAR
69 /49'58"N/126 22'22"W

LOGS
(KB 259.12)

(KB) (Subsea)

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

------ ------
------ -----..

344.00 - 84.88 (1)
358.00 - 98.88 (I)
(Not clear on logs)
911.80 - 652.68
931.40 - 672.28 (2)
949.50 - 690.38

1328.80 -1069.68 (3)
1349.00 -1089.88

253.87
247.12
123.12
95.88

SAMPLES
(KB 259.12)

{¥.B) (Subsea)

5.25
12.00

136.00
355.00 -

878.00 - 618.88
907.00 - 647.88
925.00 - 665.88
950.00 - 690.88

1327.00 -1067.88
1364.00 -1104.88

1550.00 -1290.88 1540.00 -1280.88

- 616

254
164

- 106

-1041
-1061
-1548
-1666
-1686
-1716
-2066
-2116
-2136

FORMATION TOPS (m)

PROGNOSIS
(KB 264 est.)
(KB) (subse::i)

880

spud
100
370

1305
1325
1812
1930
1950
1980
2330
2380
2400

PERIOD
GROUP
FORMATION
(LOCAL UNITS)
Soil, gravel,

boulders
Little Bear
Slater River

Bituminous Zone
" Base

Basal Cretaceous
Imperial
Fracture zone

" " base
Devonian Sand
Base Dev. Sand
Hume
LandrY/Gossage
Arnica
Bear Rock
Mount Kindle
Franklin Mountain
T.D.

(1) Note: Top and base of Bituminous zone at 150 cut-off on Gamma Ray logs.
(2) Note: Fracture zone based upon abundant micro fractures filled with

calcite and thin microcrystalline (diagenetic) limestone beds.
(3) Note: The lower portion of this sand includes th~ top portion of a

coarsening-up sedimentary cycle.
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RANGER et a1 LITTLE BEAR
69 49'58"N/126 22'22"W

DRILLSTEH TEST

DRILLSTEM TEST No.

Date: March 15" 1998
Formation: Imperial
Interval: 1388.0 m to 1408.0 m
Test type: Conventional straddle

Packers: Conventiona.l 178 mm

Hole sizp.: 222 mm
Drill pipe: OD: 114 mm ID: 86 ll'IJ

~ollars: OD: 170 mm ID: 74 mm

Testing Company: Baker Oil Tools

PRESSURES: Times:

IH: 16071 kPa
1st IPF: 346 kPa PF: 15 min

FPF: 303 kPa
lSI: 1071 kPa lSI: 29.5 min

2nd IF: 257 kPa vo: 60 min
FF: 278 kPa
FSI: 3032 kPa FSI: 129 min
FH: 15605 kPa BHT: 61.5 C

Results:

Flow comments _. Preflow - S.A.B decreasing to fair steady throughout N.G.T.S ••
Final flow - S.A.B. decreasing to weak steady throughout
N.G.T.S.

Test comments - Recorder II 71130 at 1390mKB indicates a tight reservoir.

Recovery - Liquid recovery of 7.00 meters drilling mud. Field mud
laboratory analysis showed 2% oil, 2% solids, 96% water, 400
ppm, Ca 40 ppm. The laboratory analyses demonstrate that the
recovered mud is the same as the mud in the hole prior to the
D.S.T. The 2% oil indicate that the reservoir contains some
oil. Mud gas log recordings show that the same zone, a
drilling break, was characterized by liberated gas followed by
produced gas.

page - 12 -
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WELL FILE
1998-03-16

Conventional Straddle (RIAn"
00)

Blow Description:
PREFLOW: Strong air blow decreasing to fair, steady
throughout. No gas to surface.

Test Date:

Test Type:

Remarks:
Mechanically successful test. Results suggest very
low permeability within the intervai tested.

FINAL FLOW: Strong air blow decreasing to weak,
steady throughout. No gas to surface.

(~t C..) aa

RANGER ET AL LITTLE BEAR M-39
00/ 64.816 /126.373 100

DST#1

..........,.... , ..; .... , ... ,~.!'7lIlO

,3«10 ---------.-,---. -;--••- +- .-------..;
1: :. ;

"100 ------ .----i- -1-. -..

f': ----=-- --+-t-= -- --!-:-::::=::--'
511)0···---- .-- ··-·····-···-.:----·E·-····-··~ .+----- -----.;: : ;: .: -=~-.~~.._~~~:-=j~~~ T.~~~:~ ._~L::=~·=. ===i

o .-
o m ~ * ~ _ m ~ ~ ~

r....~

Formation: Imperial

Interval- from: 1,388.00 to: 1,408.00 meters

Recorder# 71130 at 1,390.00 meters

Max Btm Hole Temperature @ FSI: 61.5 C

i Pressure :
I

I
(kPag)

Time Extrapolated
Pressure

(min) (kPag)

II Initial Hydrostatic
21 Start of 1st Flow
3 End of Ist Flow
4

1

End of 1st Shut-in
5 Start of2nd Flow I

lffi
End of2nd Flow

7 End of 2nd Shut-in i
14 Final Hydrostatic!

16071 '
3461
303:

1071 :
2281
2681

30321
15605i

14.0:
29.5j

i
I

62.01
127.51

I

Liquid necovery 7.00 meters
Salinity: 660 glm~

Recovery Description

7.00 ml DRILLING MUD

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1
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RANGER ET AL UTILE BEAR M-39
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RANGER ET AL UTILE BEAR M-39
00/64.816/126.373/00
DST #: 1
Recorder: 71122
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RANGER ET AL LIITLE BEAR M-39

00/ 64.816 /126.373 /00
DST# 1

\. t. V'

• \ 1'" :..; I' I' " I. I,. ,"\••

. . ' ,~ .'; ': ..i"

1135 kglm3

Gel Chemical

77 sll

8.0 eels

I.Omm

222mm

226mm

Fair

Weight:

Type:

Viscosity:

Water Loss:

Filter Cake:

Mud Data:

Hole Data:

Drilled Hole Size:

Calipered Hole Size:

Hole Condition at Test Time:

Conditioned prior to this test? N

Operator:

General Information:

Ranger Oil (Canada) Limited

IWO, 321 - 6th Ave. S.W.
Calgary Alberta TIP 3H3

Licence#: 1838

Tester: March J

Ticket#: 806936

Reverse Circulated? N

KB Elevation: 259.12 meters

Ground Elevat'n: 372.00 meters

Total Depth: 1,550.00 meters

•

Recorder Summary:

• Recorder# I Type Location Capacity Units Depth Comments

9495 iK-3
13131 IK-3
71122 I SPAR
71130 !SPAR
9995 iK-3

Inside
: Inside
:Outside
Outside
Outside

21000!kPag
19700lkPag
34500lkPag
68900lkPag
21000ikPag

1,373.00 Recovery Recorder
1,379.00 Above Interval
1,390.00 Second electronic gauge
1,390.00
1,549.00 Below Interval- Loaded Incorrectly

Distributions:
Reports Sent To: Don Sorkilmo

Fluid Samples - no of: 2

Sent To

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 4
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RANGER ET AL LITTLE BEAR M-39
00/ 64.816 /126.373 /00

08T#1
-

Tool Sequence:

Spacing

IPerforations

IAnchor Shoe (Bull Nose) I

•

•

Diagram Description

IPump Out Sub
I

Cross Over Sub
Pump Out Sub
Recorder Carrier

Rotating Shut-in Tool

Bottom Hole Sampler

Hydraulic Tool

Recorder Carrier

Hydraulic Jars

Safety Joint
Bypass Hanger Sub
Conventional Packer

Conventional Packer

Packer Stick Down
Bypass Receiver Sub
Recorder Carrier

,
!Spacing

IPacker Stick Up
Conventional Packer

Conventional Packer

Length

0.33 m:
0.30m:
0.33 ml
1.38 ml

2.58m!

1.03 mi

1.50 m;

1.38 m!

2.22 mt
I

0.65mi
0.25mi
2.28 mt

I
!
I

1.24 m:
I

1.04 mi
I

0.25m!
2.02 ml

I

I 16.71 ml

0.45 ml
1.83 m!

2.28ml

136.44 m

1.50m

0.60m

Tool String Length:

Drill Collar 1.0.: 74 mm
Drill Pipe 0.0.: 114 mm

Collar Pipe Total:

Stick Up:

Tool Above:
Interval Tested:

Bottom Hole Choke Size:

178.59 m
74.65 m

1,306.40 m

1,381.05 m

8.52m

15.47 m
20.00 m

25.40 mm

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 5



__________________DII _

SPAR
34,500 kPag

Second electronic
gauge

-

· / '

, /., ,

Recorder Type: K·3

Capacity: 19,700 kPag

C ts Abo II al

Recorder Type:

Capacity:
Comments:

Prusun 'Time
(lcPag) (min)

1 Initial Hydrostatic 16094
:2 Stan oflst Flow 318
3 End of 1st Flow 273 14.0
4 End of 1st Shut-in 1032 29.S
5 Stan of2nd Flow 21S
6 End of20d Flow 247 62.0
7 End of20d Shut-in 2977 127.5

14 Final Hydrostatic 15625

~NGER ET AL LITTLE eaR M-39
00/64.816/126.373/00

DST#1

1,379,00 m

Inside

1,390.00 m

61.9C
Outside

a~_;...-.;.--i-~'It=~+-i___.___.;~.......
a ~ ~ * _ IlIlI m ~ ~ ~

",.~

'1OllIl "-~'---,-,-'-;-r--T--j---,.--""7.__..,

1S3C11 .__•__i --1 r--l..t~~...'" . __._.l__l__~

,3D! I:! I : ! !

ttlllll !

Depth:

Location:

Recorder# 13131

ommen · ve lterv

" ·
rp-)

~\.,.,
./ ;

I Prusun lune

! ., (lcPag) (min)

I .
1 Initial Hydrostatic 15981

"j
2 Start of1st Flow 335• I

I 3 End of 1st Flow 326 14.0I I
I i 4 End of1st Shut-in 914 29.5!
I

5 Start of20d Flow 307I,

/" 6 End of20d Flow 246 62.0.. ".- _.

~~ - 7 End of20d Shut-in 2933 127.5J ' -- .....,
:1. t { ~ I to 14 Final Hydrostatic: 15599

\ I ~'. L

~- •

Depth:

Temperature:
Location:

•

• Recorder# 71122

•

Page: 6



-----------------~-----....".,

I 16071
" 346

303 14.0
1071 29.5
228
268 62.0

3032 127.5
15605

Recorder Type: SPAR

Capacity: 68,900 kPag

Recorder Type: K·3
Capacity: 21,000 kPag

Comments: Recovery Recorder

1 Initial Hydrostatic
2 Start of 1st Flow
3 End oflst Flow
4 End of 1st Shut-in
5 Start of2nd Flow
6 l50d of2Dd Flow

7 1~ of2nd Shut-in I'
14 IriDal Hydrostatic

Prustn I n..
(iPtIIJ (1Ifin)

2 Sun of1st Flow 0
3 End of 1st Flow 298 14.0
5 Stilt of2Dd Flow 152
6 EDd of2Dd Flow 91 62.0
7 EDd of2Dd Shut-in 91 127.5

','I

1
'''''---,

~---

raNGER ET AL LITTLE SEQR M-39
00/64.816/126.373/00

051#1

1,390.00 m

61.5 C

Outside

1,373.00m

Inside

-~-"';----f---i:-t--+-f-+---+\----"";

I

o~--;--.;....--;-~.,e:=:O-+---T-";"'-~---"o ~ ~ _ ~ _ ~ M _ _

,.......

MIlI.f--4---+--+-f---+--h+-~r-----;

t7al -

t7llllll -"-'~;-~--r

Depth:

Temperature:
Location:

Recorder# 71130

Depth:

Location:

-

I -...ol. ----4~===iI=.!I='==--=='~'", .- -" -.-..,- At;

r,
I

• Recorder# 9495

•

•
..

d·

Page: 7
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f~NGER ET AL LllTl.E BEAR M-39
00/ 64.816 /126.373 100

• 0_81_#_1. _

K·3
21,000 kPag

Below Interval ­
Loaded Incorrectly

Recorder Type:

Capacity:
Comments:

....

,F ~ J
;

I

1,549.00 m

Outside

Recorder# 9995

Depth:

Location:

•

..
I

~..- .- ..

•

•
Page: 8
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____---=7__--=3:...:0~3~2..:...24 I 7
8 I 8

13 13
14 15604.99 14

REMARKS I SEQUENCE OF TEST EVENTS:

___--=-9 .;.1 9::--

10 10
11 I 11
12 12

LYNESUClRaI'I mUNO FIELD REPORT

1390 m DEPTH 1390 m DEPTH m SIDE STATIC 0 CRITICAL FLOW PROVER 0
::. 61 • 5 TEMP. 61. 9 TEMP. FLOOR MANIFOLD 0 ORIFICE WELL TESTER 0
ILE r694 9a. dec FILE r694 9aa. dec FILE CLOSED CHAMBER 0 OTHER... .. .. -- ....----
:IELD READINGS I RISER Size .
~EC. No. 71130 i REC. No. FLOW # TIM~ . .. I CHOKE mm READING kPa RATE m3/D

2 345.78 I 2
3 303.40 I __-'3

1
4 1070.53 I 4 -----+-----+-----1--.---1-----1

._.. _. ~5~-~25~7~.~4~6WI. -----~5~----~----_t---_r----1---_t---,
6 277.55 I 6 .----+-----+----t-----t------;

'EsT DATA I TEST No 1 LUS. TEST No 1.. GENERAL INFORMATION I

•

IMATIONTESTED IMPERIAL.. T.D.. 1550. m COMPANY.. . .. RANGER OIL LTD..
gRVAL TESTED: From 1388 m to 14.08 m CONTACT IN CALGARY PETER GOETZ .

•lI.L INTERVAL TESTED .20 m CONTACrS PHONE . 2.71-14 03 FAX ..
TEST TYPE .. CONY. STRADDLE RESET:YES 0 NO ~ WELL NAME RANGERET AL LITTLEEEAR
CUSHION: YES 0 NO ~ TYPE AMOUNT m LOCATION 69-49-58-M-39
STARTEDINHOLE@ .04:00 HRS.OPENEDTOOL 10:45 HRS. K.B. 259.12 mGROUNDELEV 253.87 m
DATE &TIME OUT OF HOLE 1998-03-16 @ 19:30 HRS. COMPANY REP LEE BRAZEL .'
TEST TIMES: TESTER JE FF MARCH ..

PRE-FLOW_ 1S MIN. INITIAL SHUT-IN .3.0._. MIN. JAR No 207.. HYDRAULIC TOOL No .. '. 9.3 .
SECONDFLOW .._ MIN. SECONDSHUT-IN. . .... MIN. UNIT' "__'" PUMP No .. ..

FINALFLOW ....6Q MIN. FINALSHUT-IN .. 12.0 MIN. CONTRACTOR ...SHEliTAH. RIG No ....lE ....
PRE-FLOW BLOW DESCRIPTION: S .A.B •. DECREASING TO TICKET No _... 80.6.93.6... __ . DATE .1998-:0.3-:16. __ .. .-
FAIR .STEAD.Y THRQUGHOUT N..G •.T .S. ... MUD &. ~"!OLE DATA' I

...... , ...... ....' . ... HOLE CON[)ITION@TESTTIME:
.. ..----. . , . .. . . . EXCELLENT 0 GOOD 0 FAIR 0 POOR 0

FINAL FLOW BLOW DESCRIPTION: 5.• A. B. DECREASING TO WAS HOLE CONDITION[:O PRIOR TO TEST: YES 0 NO 0
WEAK STEADY..THROU.GHOUT .N.• G. T • 5 •. ...... . ... . HOLE DEVIATION: YES 0 NO ~ AMOUNT...... __ . DEGREES
... ... .. . . .. ,. CAUPER LOG RUN Pi~IOR TO TEST: YES t3l NO 0
~ECHANICAL. RECORDERS I C.WPERED HOLE Slze@ TEST DEPTH .....226 " .. MAX. mm

No. !INSIDE ~ No. IINSIDE 0 No. IINSIDE 0 MUD TYPE _ GEL ..CliEM... . ..
9495 OUTSIDEo 13131 OUTSIDEO 9995 OUTSIDE0 WEIGHT ...~13S.kglm3V1SCOSITY7.7..WATERLOSS ..8••.Q•.

EPTH 1373 m DEPTH 1379 m DEPTH 1549 m FILTERCAKE .......l .• O...... mm
LOCK 20955 CLOCK 17155 CLOCK 19298 DRILLPIPESIZE:O.D..lli mm 1.0. 8.6.mm WEIGHT .. 2L.?kgfm
EC.SEC.' 12523 REC.SEC.# 11174 REC.SEC.# 11798 DRILLCOLLARS:O.D..no.. mm 1.0. 7.4.mm RUN .14.•.65.._m

No. jOINUSTIDSEIDE 00 No. ,I OINUTSIDSEIDE 00 No. !,INSIDE 0 MAIN HOLE OR CASING SIZE 222 _.. mm
=",..,...~===...::::::+==-:---'--=-.:::..:...::==-=+::-==-:-.......l.-=O-=UT..:.;S~I.:::;DE=-=O~ BOTTOM HOLE OR CHOKE SIZE.. .. ... 25...L.. _mm
EPTH m DEPTH m DEPTH m PACKER RUBBER SIZE: DIAM.IN mm ..17.6 LENGTH IN m ..1.•S.L.
LOCK CI.OCK CLOCK RUBBER LEFT IN HOLE: YES 0 NO tSJ
EC. SEC. ... REC. SEC. ... REC. SEC. • TOP PACKER: SERIAL No __ ., .. CONDITION ........__...
:LECTRONIC RECORDERS I BTM PACKER: SERIAL No . .. __ ..... __ . ... CONDITION .. ,_",_,,,

tt
NO' IINSIDE 0 No. IINSIDE 0 No. !INSIDE 0 GAS MEASUREMENTS I MEASURED WITH'.oIOUTSIDE 0 71122 iOUTSIDE 5] OUTSIDE 0

•
RECOVERY I RECOVERY VERIFICATION SIGNATURE:

TOrAL FLUID RECOVERED 7 m CONSISTING OF:
7 m OF DRLG. MUD ..... SALINITY .._.. .66.0.

m OF. . . . SAUNITY .
m OF.. .. . . SALINITY ,
m OF __ . SALINITY .

TEST WAS REVERSED OUT: YES 0 NO EJ

BTM. H. SAMPLER # .. .__ 311 SENT TO .
GAS BOMB'" :-:..... SENT TO _ .
No. OF FLUID SAMPLES TAKEN._ 2. ,SENT TO .._ .



Nell Name: _RANGER ET AL LITT. ~_ Location:

INFLATABLE
Tool ~ Length

~

I
-1M

=tl~----1lI ~~

6 Q -49-58-M-3..9..- _ Date 1998-Q~_Ticket # _f.W..6..9..3..6-

_-"""14::uQ,uS'-- Total Depth _1.....5.....5...,.0'---__ Test No. -.l--. _

TEST TOOL & PIPE RECORD

to

-JOWT LENGTH I JOINT LENGTl-I 0RlLJ" PIPE
1 27.59 11 1 28.44 I 11 I 28.17 21 28.51
2 27.95 12 2 28.481 12 28.11 22 28.25
3 I 19,11 13 3 28,08 13 28,11 23 28,16I

4 I 14 4 27,721 14 28.04 24 27.76
5 I 15 5 28.14 15 28.03 25 28. J.2
6 16 6 27.711 16 27.67 26 27.71
7 17 7 28.45 17 28.59 27 28.06
8 111 II 28.59 III 27.76 28 27.74
9 19 9 28.01 19 28.22 29 28.58
10 20 10 28.17 20 28.55 :lO 27.71
1st 74.65 2nd 3nI 281. 79 4lh 281. 25 5lh 280.60TOT"!. TOTAL TOTAL TOTAL TOTAL

31 28.11 41 28.10 51 61 71

32 28.54 42 27.77 !\2 62 n
33 28.55 43 28.02 53 63 73
34 28.98 .... 28.13 54 I 64 74

35 28.30 45 28.40 55 65 75

36 28.05 46 28.61 56 66 76

37 28.58 47 9.22 57 i 67 77
36 28.27 48 58 66 7B

39 28.04 49 59 I 69 79

40 29.09 50 60 I 70 60

T8rAL I 284.51 i1h 178.25 8th I T~AL 10lh
TOTAl. TOTAL TOTAL

III 91 101

82 92 102 TOOL 178.59
83 93 103

64 94 104 1st TOTAL 74.65.----
85 95 105

2nd TOTAL
66 96 106

87 97 107 JrdTOTAL 281. 79
88 98 108

4lh TOTAL 281. 25
89 99 109

90 100 110 5lh TOTAL 280.60
lIlh 12111 , I 13lh 284.51TOTAL TOTAl. i TOTAL 6lhTOTAL

1. 38

2.58

1.24

L 02

1. 03

_ 1,50

1. 38

2.22

0.65

.25

2.28

RST

BHS

Hydr

Car

CONVENTIONAL

PO~ooI ~ ~3
XOS 0.30

POS 0.33

I

Car

Jar

1388.0
CPSD

ByRSllb

SPJJ_

SJ

Car

TCPack

nterval Tested: from __.......1...J.3.....S"-.8_
DRILL COlL'-RS

•••.-~

BEFORE TEST IN DERRICK
TOTAL DRill COlI.AAS

TOTAL DRIlL PIPE

7lh TOTAL 1----=1~7-=8_=._=2.:::.5__
---

8lhTOTAL 1----

TestorSlllnalur. _

9thTOTAL •

-ill Om_

=fI~-

--ID
-~tt-

au
-- ,.~ -'---

Approved by Oil Co. Rep. _

TESTING I IN OUT TOTAL
10lh TOTAL

0RlU COLlAAS I 3 0 3
ORlUPlPE I 46 1 47 1tlh TOT/J.

CONVENTIONAL PIPE TALlY 12lh TOTAL
i-- -

eaow BOTTOM PM;N:R SEAL 13lhTOTAL

'BETWEEN PACKER SEALS
'-42.65

20.47 INFLATE PIPE TALLY
TOOL ABOVE PACKER SEAL

15.47
DRIlLCOLlAAS DRIlL COl.!.AAS

74.65
ORILLPIPE ORIl.L PIPE

1306.40
TOTAL STRING TOTAl. STRINGS ABOVE INTERVAL

1559.64
TOTAl.. DEPTH BOTTOM OF TOP PACKER IlEAL DEPTH

1550,00
TOP SINGLE M!IJVE TABLE TOP SING 1ABLE

9.64

,45

B1mPack«
SeaIDeplh

1. 83

2.28

1408.5
BCPack

BCPack

CPSU



RANGER ET AL LITTLEBEAR
69-49-58-M-39

051#1

Recordar# 71130 at 1390 m

., ~.'.- ..

-1998-03-16
CONY. STRADDLE
JEFF MARCH
114.00 mm
74.00mm
74.65 m
222.00 mm

Remarks:

Test Date:
Test Type:
Tester Name:
Drill Pip: O.D.:
Drill Collar LD.:
Drill CoUar Length:
Hole Size:

Blow Description:
PREFLOW - S.A.B. DECREASING TO FAIR
STEADY TIlROUGHOUT N.G.T.S. FINAL FLOW
- S.A.B. DECREASING TO WEAK STEADY
TIlROUGHOUT N.G.T.S.

17000 1
1S300 1

13eOO+
11IlOO -1

l102001
i asoo 1
£ eeoo 1

5100 i
3400J
1700 i

o .--_-.,...._,...-£~'-..._---::J....
o

Formation: IMPERIAL
Interval- from: 1388 to: 1408 m

Pressure Time Extrapolated
Pressure

(kPag) (min) (kPag)

I lnitipJ Hydrostatic 16071
2 Start of 1st Flow 346
3 End of 1st Flow 303 14.0
4 End of 1st Shut-in 1071 29.5
5 Start of2nd Flow 257
6 End of2nd Flow 278 60.0
7 End of2nd Shut-in 3032 129.0

14 Final Hydrostatic 15605

~.
I

I
I
I
I
I
.. Ttmo (rrunutn)

r-'~~~~

Maximwn Btm Hole Temperature @ FSJ: 61.5 C

I

i

I

Liquid Recovery of 7.00 m

Recovery Description Salinity

7.00m DRLGMUD 660

I.
I

BAKER OIL TOOLS I LYNES DRILL STEM TESTING
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'0
16201440

7

12601080

o .j------r----""'T"""-....."".........--'i"t~----··-----I- -.------ -- - - T -.-.

o 180 360 540 720 900

3400

1700 -

• • •OJ RANGER ET AL UTILEBEAR Pressure (kPag) at Critical Points:» 69-49-58-M-39 1 : 16071 4 : 1071 7 : 3032Am DST #: 1 2 : 346 5: 257 14: 15605::0 Recorder: 71130 3 : 303 6 : 278
0
r-
~ 17000

700
0

14r-en
(") 15300

63»
Z»
0 13600

56»-r-
-<
Z 11900 -

49men
0

';}::0
10200

42 3r-
'gr- Ci

en III
D1a. ...~ ~ cm e 8500 .

35 iils: :::J -II)

~-f II)

m e caen a.
li::! 6800

28 CIIZ
n(j) -

5100

Time (minutes)

• .4, I •• • • I. ........ • \ ' ,

. . . - , . . " . ~.. " \' '. . . . .' . '. .
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RANGER ET AL LITTLE BEAR rJl-39
00/ 64.816 /126.373 /00

DST#1

FINAL FLOW: Strong air blow decreasing to weak,
steady throughout. No gas to surface.

...··,·)Py

..... \... ,

---

1998-03-16

Conventional Straddle (Blank
00)

Blo~v Description:
PREFLOW: Strong air blow decreasing to fair, steady
throughollt. No gas to surface.

T,est Date:

Te~'t Type:

Remarks:
Mechanically successful test. Results suggest very
low permeability within the interval tested.

.•

Formation: Imperial

Interval- from: 1,388.00 to: I,408.00 meters

Recorder# 7113CI at 1,390.00 meters

Max Btm Hole Temperature @FSI: 61.5 C

14.0:
29.5:

62.01
127.51

I

i

I Pressure' Time Extrapolated

I
Pressure

_+::-~-=-=:--:-_--:-_ :-(kP--:-:-:ag):-::-:-__(m_in_~ (J_kP_a_g)_-i
1 Initial Hydrostatic i 16071 ,
2 Start of 1st Flow' 3461
3 End of 1st Flow 303 :
4 End of 1st Shut-in, 1071'
5 Start of 2nd Flow 228 i

6 End of2nd Flow I 268 i
7 End of2nd Shut-in I 30321

14 Final Hydrostatic I 156051

Liquid Recove." 7.00 meters
Salinity: 660 glm3

Recovery :Description =J
-----~~-7.00 ml DRILLING MUD

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1



70

63

56

21

42

28

7

35

14

49

Points:
3032

15605

., . ­
,
I

Pressure (kPag) at Critical
1: 16071 4: 1071 7:
2: 346 5: 228 14:
3: 303 6: 268

-,-

14

.... -. - -

2

... - -,-
I

I

I

I,
~ ............ -,-

I,
I

RANGER ET AL UTILE BEAR M-39
00/64.816/126.373/00
DST#: 1
Recorder. 71130

o

I

I

I I I I
.. -, - -I" - -,- - .. .. .. .. - - , , .

-~:----~_-+'----__~:----1-::1 :
I I I I

I I I I I i
I -," .. - -," .. - - -,. -' .. .. , ...

I I I I I

I I I I

I I I I
I I I I

I I I I I- ,-"'" - -," .. .. .. .. .. -," -,'" - .. -,'" - -, - -
f I I I I I

I I I I I I

I I I I I I
I I , I I I

I I I I I I
.. -1- -,- .. .. -1- - -," -," - -, - .. -

f I I I I I
I I I I I I
I I I I I t
I I I I I I
I I 1 I I I

....... -.- - .. -1-" -,- - - - - - -1- - - - - - - - - - - - - - - - -.- - - - - - - --

• • I I I
1 I I I , •

I I I • 1 I

I 1 I I • •

I I. I • 1
- • - - - -. - - - - - - - - - . - -I - .. - - - - - - - -. - - - - - - - -. I - - - - - -I . - - - -I - - - - ~

1 1 I I I I
I • I I 1 I

• 1 I I 1 I
1 I I I I I

, "'"- - - - - - -,- - - - - - - - - - - - - - . - -, - - - - - - - - - -, - - - - - - - - - - - - - - - - - - - -, - - - - - - - - -, - - - -
, I I I I
I I I I I, ", "
• 1 I I- - - - - - - -:- - - - - - - - - - - - - - - - - - -: - - - - - - - - - -: - - - - - - - -7- .. - - - - - - - -

, "
, 'I
I I I

---- 1 --- 1 1_

• 1 • I
I I ,

I I I
I ,

, I

o -F------+------rl------;--·-----i-·~----_+-----_ir_-----+_-----_+-~"'----!- 0
120 240 360 480 600 720 840 960 1080

5100

681)()

3400

1700

8troo

::r::::::r
13600 ~- - - - - - - - - )- - - - - - - - -

I
I,,

11900 .. - - - ... - - - - -:- - - ............,,,
I

1t\2oo ... - - - ...... - - ... -:- ........... -,,
I
I,. - - - - -,- - - - -,
I
I
I,

---"'-,._--,,,,
I,

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

Time (minutes)
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I--------,--,,,
I
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P~~ssure (~Pag) at Critical
1: 160911 4: 1032 7:
2: 31r 5: 215 14:
3: 273 6: 247

720600

Time (minutes)

480

Second electronj~ qauge
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RANGER ET AL UTILE BEAR M-39
00/64.816/126.373/00
OST#: 1
Recorder: 71122
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222mm

226mm

1135 kg/m3

Gel Chemical

77 sll

8.0 ccls

1.0mm

Fair

Weight:

Type:

Visccsity:

Water Loss:

Filter Cake:

Hole Data:

Mud Data:

Drilled Hole Size:

Calipered Hole Size:

Hole Condition at Test Time:

Conditioned prior to this test? N

Operator:

General Information:

RANGER ET AL LITTLE BEAR M-39
00/ 64.816 /126.373 /00

DST#1

Ranger Oit (Canada) Limited

1600,321 - 6th Ave. S.W.
Calgary Alberta TIP 3H3

Licence#: 1838

Tester: March J

Ticket#: 806936

Reverse Circulated? N

KB Elevation: 259.12 meters

Ground Elevat'n: 372.00 meters

Total Depth: 1,550.00 meters

Recorder Summary:

Recorder# Type I Location Capacity Units Depth Comments

9495 K-3 Inside 21000 kPag 1,373.00 Recovery Recorder
13131 K-3 Inside 19700 kPag 1,379.00 Abcwe Interval
71122 SPAR Outside 34500 kPag 1,390.00 Second electronic gauge
71130 SPAR Outside 68900 kPag 1,390.00
9995 K-3 IOutside 21000 kPag 1,549.00 Below Interval - waded Incorrectly

I
Distributions:
Reports Sent To: Don Sorkilmo

Fluid Samples - no of: 2

Bottom Hole Sampler# Sent To

311

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 4



-----,---------------------------------

,-

1,381.05 m

178.59 m
74.65 m

1,306.40 m

2S.40mm

8.52m

15.47 m
20.00m

Bottom Hole Choke Size:

Tool String Length:

Drill Collar 1.0.: 74 mm
Drill Pipe 0.0.: 114 mm

Stick Up:

Tool Above:
Interval Tested:

Collar Pipe Total:

RANGER ET AL LITTLE BEAR M-39
00/64.816/126.373/00

DST#1

Rotating Shut-in Tool 2.58m

Bottom Hole Sampler 1.03 m

Hydraulic Tool 1.50 ml

Recorder Carrier 1.38 mi,
I

Hydraulic Jars 2.22mj
I
I

Safety Joint
I

0.65mi
Bypass Hanger Sub

0.
25mlConventional Packer 2.28m

Conventional Packer
I

1.24 ml

Packer Stick Down 1.04 ml
Bypass Receiver Sub

I

0.25 ml
Recorcier Carrier 2.02ml

I

Spacing 16.71 mi
I

Packer Stick Up 0.45 mj
IConventional Packer 1.83 mi
Conventional Packer 2.28m

Diagram Description Length

-~r ·-~~-:-s~-~~:~~~~---------··-~:~~:;
Pump Out Sub 0.33 m:
Recorder Carrier 1.38 mi

Spacing 136.44 ml

IPerforations I 1.50 mi
_-==---_~chor Shoe (Bull Nose) I 0.60 rn!

Tool Sequence:

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 5
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RANGER ET AL LITTLE BEAR M-39
00/64.816/126.373/00

08T#1________________1I -=:t, _

Recorder# 13131

;

: /
~~

Depth:

Loca~ion:

..
;: .t.

'.

1,379.00 m

Inside

i

·1

h.
" \'1"

...

'~

Recorder Type: K-3

Capacity: 19,700 kPag

Comments: Above Interval

PT'USIIn Tim.

'/
(lcPag) (min)

1 Initial Hydrostatic 15981
I 2 Start of 1st Flow 335
I

I
3 &d of 1st Flow 326 14.0

I

-I
4 End of 1st Shut-in 974 29.5
5 Start of2nd Flow 307
6 End of2nd Flow 246 62.0

"'- I ;. 7 End of2nd Shut-in 2933 127.5,

I~
14 Final Hydrostatic 15599

..J

Recorder# 71122

Depth:

Temperature:
Location:

1,390.00 m

61.9C
Outside

Recorder Type:

Capacity:
Comments:

SPAR
34,500 kPag

Second electronic
gauge

PrelSUTe Tim.
(/cPag) (min)

I Initial Hydrostatic 16094
2 Start of 1st Flow 318
3 End of 1st Flow 273 14.0
4 End of 1st Shut-in 1032 29.5

5100 5 Start of2nd Flow 215
6 End of2nd Flow 247 62.0
7 End of2nd Shut-in 2977 127.5

14 Final Hydrostatic 15625- 11*1

11moe--l

Page: 6
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RANGER ET AL LITTLE BFAR M-39
00/64.816/126.373 /00

DST#1

Recorder# 71130

Depth:

Temperature:
Location:

1,390.00 m

61.5 C

Outside

Recorder Type: SPAR

Capacity: 68,900 kPag

1l\Xll1

lA11l1

13m!+-~-I---i--+-i--+---1

" ..+---'~-i--+-i--+--f-t--~k----i

I tODl-+----'--+~-+_++--_+_-++- ."".,-------i
J:

I1Il1l+--f---+-+-i--+---I-i---rlr--~-i

..+---:.I---+-++---+---I...i---+-+-'----'

tJllll

Recorder# 9495

Prumn I Time
(kPag) (min)

I

I Initial Hydrostatic 16071
2 Stan of 1st Flow 346
3 End of 1st Flow 303 14.0
4 End of 1st Shut-in 1071 29.5
5 Start of2nd Flow 228
6 End of2nd Flow 268 62.0
7 End of2nd Shut-in 3032 127.5

14 Finml Hydrostatic 15605

Depth:

Location:

1,373.00 m

Inside

Recorder Type:

Capacity:
Comments:

K·3

21,000 kPag

Recovery Recorder
-----------------i""'"---- -,

r
r
:

1t-1 4loi
:oJ' e __

, .
.-,

Prusun Time
(kPag) (min)

2 Start oflst Flow 0
3 End oflst Flow 298 14.0
5 Start of2nd Flow 152
6 End of2nd Flow 91 62.0
7 End of2nd Shut-in 91 127.5

~,
I

.'

Page: 7
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RANGER ET AL LITTLE BEAR M-39

00/64.816/126.373/00
DST#1

~t·'

Recorder# 9995
Depth: 1,549.00 m

Location: Outside

:/ ~ .1
!

Recorder Type:

Capacity:
Comments:

. !.

K-3

21,000 kPag

Below Interval ­
Loaded Incorrectly

,-.-,.. '
._.!of' ~

. ...

-. ..

Page: 8
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Oat.
97/09/24

(N-39)

(K-39)

Added E1evatlorll'
-----+--'-.~-I

No. Revlalan

PL CLS 77 Post: ()
PI. 25cm Iron Spike: A

Eastlng
624717.466
627250.000
624795.433

(L-39)

Surveyor: BA Calculator: DO
Draftsperson: BD Chk'd.: DO t--t-----------t------i

Job No.: 97F138C

(M-39)

Northing
7190363.802
7197453.000
7190398.745

I
I
I104.0 Eas~

------ I
I

.cl
+-1
51
ZI
NI
tOl
°1
'It I

I
I
I
I
I
I
I

DETAIL
SCALE I: 2000

(P-49)

(1-49)

Elev.
253.96

.)J.••..A

RANGER LITTI...E BEAR M-39
IN UNIT M, SECTION 39

GRID AREA 64CSQI • 126°151

ESL

I

i:.

-
405.2; North of South 2of M-39

267.0 West of East 5

NAD 27 Coo-ordinates:
Latitude Longitude
64"4~'58" 126'22'22"
64"'52'4411 126-18'48"
64~'59" 126'22'16"

W/H:
Borrow Pit:

CampSite:

Lat. 64'54'05:,_~",
Long. 126-19'21 "

. _.._ _._.• _ •. '::.1;.'

5

5

10

\I

15

20

2\

CANADA LANDS SURVEYOR

30

31

I CURTIS E. HENRIE, CERTIFY TI-;.;' r THE
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Bull 92, Irricana. Alberta TOM 1BO Telephone: (403) 935-4641 Fax: (403) 935·2354

March 19, 1998

Dr. Peter Goetz,
RRnger Oil Limited
1600,321 - 6th Avenue SW
Calgary, Alberta TIP 3H3

Dear Peter,

Re: Little Bear Petrophysical Analysis

Enclosed is my interpretation of Ranger et al. Little Bear M-39. I have interpreted the section from 600m to
total depth at I540m. The primary objective of this study was to evaluate the potential of this well, and in
particular the sand at 1390m.

Summary o(ResuIJs
Most of the section encountered by this well is shale. Three porous sands were identified: 912m to 935m,

1330m to 1335m, and 1389m to 1394m. Ofthese it is likely that only the lower sand would produce hydrocarbons.

A range of Rw values were determined from the CWLS Rw maps for this area. The more pessimistic value,
0.10 Om at 25°C, would suggest that more than 90 percent of 'le hydrocarbons in this well were in the lower sand,
with a small portion in the middle sand. Using the more optimistic Rw value of 0.05 Om at 25°C would reduce
water saturations sufficiently to indicate additional pay in the upper sand.

IlI!erpmatiolr MeJhotb
A shaly sand model y,as used inlhe interpretation of these sands. The model parameters were determined from

cross-plots ofthe log data for each interval. These parameters are listed on the analysis summary sheet attached.

Water saturations were calculated using the Modified Simandoux water saturation eq~!ation. This equation,
which is also known as the Total Shale Model, has the form:

I ¢'" x SwR Vsha/e x Sw
-= +----
RJ a x Rw x (1- Vsha/e) Rsha/e

When the shale volume (Vshale) is zero, as in a clean sand or carbonate, this equation reduces to the basic
Archie equation. This is the case with most water saturation equations.

Formation water resistivities (Rw) were obtained from the CWLS Formation Water Resistivity Catalogue
maps. Representative values of Rw were found to rWlge between 0.10 Om at 25°C, equivalent to 70,000 ppm NaCI,
and 0.05 Om at 25°C, or the equivalent to 160,000 ppm NaCl. An interpretation W,JS completed for each of these
values.

....Continued on Page 2
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logK= In(; x (I-Sw) +5.0
059

. #. . ' ". . . : . ..~- ~ -:0--;-. T • '-

is the permeability,
is the effective (non-shale) porosity, and
is the water saturation.

where: K

~
Sw

Dr. Peter Goetz.
Ranger Oil Limited

This quantitatively derived permeability equation is as follows:

Ifwe accept the limitations imposed by these assumptions, it is possible to obtain meaningful permeability data
from well logs. This fOrm ofpenneability equation has been tested and compared to core permeability data in shaly
sand and carbonate reservoirs in many areas ofthe world. It has consistently provided reliable results.

Permeability was calculated as a function of porosity and water saturation. The equation used was based upon
two assumptions. The first was that an intergranular or intercrystaline pore system exists. The second assumption
was that the formation was at irreducible water saturation. Both of these assumptions are valid for shaly sand
formations.

The theoretical model upon which this equation is based states that, given the condition of irreducible water
saturation, the smaller the pore size, the greater the portion of the pore that will be occupied by water.

Using the reported Rmf value, and the shallow resistivity curve, the water saturation in the invaded zone was
calculated. The difter-ence between this saturation and the water saturation calculated previously has been shown as
moved hydrocarbon on the analysis plots. The presence of moved hydrocarbons is an additional indication that the
zone is permeable, and could produce fluids or gas.

Re: Little Bear Petrophysical Analysis
•

•
A number of factors combine to define hydrocarbon pay. The calculation of net pay for a formation is the

simple sum ofthe hydrocarbon volumes present.

NetPay =L; x (1- Sw) x thick1less

To determine the hydrocarbon volume that could contribute to production requires that limits, or cut-offs be
applied. These include a minimum porosity limit. and a maximum water saturation limit. Since the relative
shalincss ofsand may alS(' be a limiting factor in production, a maximum vshale limit was also applied.

•

The water saturation cut-off was intuitively defined as 50 percent. After reviewing the porosities and
lithologies determined in this study, three porosity cut-off values were chosen: 8, 10, and 12 percent. A shale
volume cut-offof60 percent was chosen for the sands. Changing these parameters will have a corresponding effect
upon the net pay calculated.
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Dr. Peter Goetz.
Ranger Oil Limited

Re: Littie Bear Petrophysical Analysis

Marct! 19, 1998

A summary of the net pay results is attached in Tables I and 2.

Disamion o(ResIl1Js

In the nearly IOOOm ofsection in this interpretation, most is shale. There are a few thin and shaly sands abl.>ve
the Basal Slater River (912m). However, these sands do not have significant porosity.

In the top 4m of sand in the Basal Slater River formation, porosities average 13 percent Water saturation:. in
this sand range from 60 percent, if an Rw of0.10 am were used, to 42 percent based upon an Rw of0.05 Om.

There is nothing significant from 935m to 1330m. Then from 1330m to 1335m there are 2m of sand where
porosity approaches 10 percent. This sand is quite shaly. If an Rw of 0.10 am were used, the water saturationH in
this sand would be approximately 47 percent. Reducing Rw to 0.05 am would reduce average water satun\tions to
32 percent.

lbe primary sand of interest in this well is from 1389m to 1394m. This is the cleanest sand in this section,
and has porosities approaching 17 percent. The average porosity of this sand is nearly 14 percent. In the first case
considered, Rw = 0.10 am, the average water saturation was 43 percent. When Rw was changed to 0.05 am,
average water saturations decreased to 31 percent.

In summary, the lower sand from 1389m to 1394m is the only sand with apparent potential in this well. The
other sands might contain limited hydrocarbons, but not likely in commercial quantities.

I have enclosed for this well: a well summary report, an analysis summary, analysis plots of the two
interpretations, and a composite plot ofthe data. Thank you for this opportunity to be of service to you. I would be
glad to answer any further questions you might have.

Sincerely,
OAKROCK Ltd.

Kenneth Heslop, P.Eng.
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• Dr. Peter Goetz.
Ranger Oil Limited

Re: Little Bear Petrophysical Analysis

March 19. 1998

Table #1: Ranger et al Little Bear Net Pay Summary - Rw =0.05 11m at 2S"C

Cut off Values Average Values Net Pay
Sw PhiE Vsh Perm Sw PhiE Vsh Perm PhiSw h Phih He

Interval Top = 912.0, Interval Base = 935.0
0.50 0.08 0.60 0.00 42.1 13.0 48.4 3.73 5.!'. 2.50 0.33 0.19
0.50 0.10 0.60 0.00 42.0 13.5 47.1 4.41 5.7 2.25 0.30 0.18
0.50 0.12 0.60 0.00 40.6 15.1 43.2 7.95 6.1 1.38 0.21 0.12
1.00 0.10 0.60 0.00 43.7 12.9 4:.9 3.21 5.6 2.88 0.37 0.21

Interval Top = 1330.0, Interval Base = 1335.0
0.50 0.08 0.60 0.00 34.1 9.8 54.8 2.21 3.3 1.00 0.10 0.06
0.50 0.10 0.60 0.00 32.5 10.6 54.1 3.37 3.4 0.63 0.07 0.04
0.50 0.12 0.60 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00 0.00
1.00 0.10 0.60 0.00 32.5 10.6 54.1 3.37 3.4 0.63 0.07 0.04• Interval Top = 1388.0, Interval Base = 1394.0
0.50 0.08 0.60 0.00 31.3 13.6 43.5 8.79 4.3 3.75 0.51 0.35
0.50 0.10 0.60 0.00 31.0 13.9 42.3 10.16 4.3 3.50 0.49 0.34
0.50 0.12 0.60 0.00 30.7 14.4 40.9 11. 88 4.4 3.00 0.43 0.30
1.00 0.10 0.60 0.00 31.0 13.9 42.3 10.16 4.3 3.50 0.49 0.34

•
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• Dr. Peter Goetz,
Ranger Oil Limited

Re: Little Bear Petrophvslcal Analvsls

March 19, 1998

Table #2: Ranger et al Little Bear Net Pay Summary - Rw =0.10 .am at 2S'C

Cut off Values Average Values Net Pay
Sw PhiE Vsh Perm Sw PhiE Vsh Perm PhiSw h Phih He

Interval Top = 912.0, Interval Base = 93t;.0
0.50 0.08 0.60 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00 0.000.50 0.10 0.60 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00 0.000.50 0.12 0.60 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00 0.001.00 0.10 0.60 0.00 60.3 12.7 47.7 0.73 7.6 2.00 0.25 0.10

Interval Top = 1330.0, Interval Base = 1335.0
0.50 0.08 0.60 0.00 47.0 9.7 55.0 0.90 4.5 1.25 0.12 0.060.50 0.10 0.60 0.00 46.6 10.5 52.4 1.30 4.9 0.50 0.05 0.030.50 0.12 0.60 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00 0.001.00 0.10 0.60 0.00 46.6 10.5 52.4 1.30 4.9 0.50 0.05 0.03• Interval Top = 1388.0, Interval Base = 1394.0
0.50 0.08 0.60 0.00 43.2 13.7 43.0 4.39 5.9 3.88 0.53 0.300.50 0.10 C.60 0.00 43.2 13.7 43.0 4.39 5.9 3.88 0.53 0.300.50 0.12 0.60 0.00 43.0 13.9 42.2 4.80 6.0 3.50 0.49 0.281.00 0.10 0.60 0.00 43.2 13.7 43.0 4.39 5.9 3.88 0.53 0.30

•



RANGER ET AL LITTLE BEAR
• M-39

COMPANY: RANGER OIL (CANADA) LTD FIELD: UTILE BEAR PROV: N. W T

Data Top: 600 Base: 1540 Data Increment: 0.1250 Metres

KB: 259.2200 Ground Level: 253.8700
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Run # i " ,": ~ ~. I Vi" I ~. i y , COd
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I ' , :. 1

1 11540.00014.810'10.00! 11351222 :CNLfTNPH Sand liND. ISchlumberger 15-MAR-98

, I: ; Ii

I i
Formation Tops and Tests Log Curves
912.00 FM Top: Basal Slater River 0 Acoustic 600.00 1540.001278.50 FM Top: Imperial 1 Neutron - (SS) 600.00 1540.00

2 Bulk Density 600.00 1540.00
3 PE 600.00 1540.00
4 Caliper 600.00 1540.00
5 Gamma Ray 600.00 1540.00
6 S.P. 600.00 1540.00• 7 Deep Resistivity 600.00 1540.00
8 Medium Resistivity 600.00 1540.00
9 Shallow Resistivity 600.00 1540.00
15 PhiD 600.00 1540.00
49 Delta Rho 600.00 1540.00

•
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RANGER ETAL LITTI_E BEAR
M-39
Analysis Parameters

Interval Top 600 900 1050 1275

Interval Base 900 1050 1275 1540
. -----'.- ... _---.----- . -- . . - ------- --- ~-~ --_. - _ ...._.

Lithology Sandstone Sandstone Sandstone Sant'stone

Porosity Method SS-NJD SS-NJD SS-NIO SS-NIO

VGhale~od Linear Linear Linear Line.u

SwMethod ! Mod.Sim. Mod.Slm. Mod.Sim. Mod. Sim.

~ Pe~ea_~il~.~~d. . ~!1'I.(l!'.~. __ '"!~Iclp~ ~ ~ __~~(l!'_~ ____H~p
-~--._-_._--_.------------_.- ._.. ~_ .._.. _-------- ---- --------

a 1.00 1.00 1.00 lrJO

m 2.00 2.00 2.00 2.01.'
'm'Mmod ! Constant Constant Constant r.:onst.,nt

n, 2.00 2.00 2.00 2.00

Rw@ 2scmF I 0.100 0.100 0.100 0.100

Formation Temp. I 30.30 40.00 45.00 52.00

Temp. Gradient 0.0338 0.0338 0.0338 0.0338

RShale I
-----,._- .._-_ .._---- -._--------~---_._.---_.--------

6 8 8 9

RClean I - - - -
efT Shale I

~

320 250 250 240

cIT Clean i - - - -
efT Matrix I - - - -
efT Fluid - - - - --------_._----

Rho Shale \ 2566 2620 2680 2660

Rho Grain 2650 2650 2650 2650

Rho Carbonate I 2710 2710 2710 2710

RhoClean I - - - --
Rho Matrix - - - -

Rho Clay 2850 2850 2a50 2850

Rho Fluid 1000 1000 1000 1000 ------- -
Phi Shale 30.00 24.00 23.00 21.00

Phi Clean ! - - - -
Phi Matrix I - - - -

Phi Clay 29.00 29.00 29.00 29.00

Fhl r~lIid 100.00 100.00 100.00 100.00-
PE ')hale - - - -
PEClean - - - -

Gamma Ray Shale 105 75 SO 80

Gamma Ray Clean I 50 25 20 20

SPShaie I - - - -
SPClean i - - - -!

Corrections Applied None None None None

COAL PARAMETERS:

Coal Acoustic - - - -
Coal Neutron - - - -
Coal Densily I - - - -

Coal Gamma Ray I - - - -
Coal Resistivity i - - - - --

Correction Options:

HCC - Hydrocarbon Density Correction

INV • Invasion Correction

ACC - Acoustic Compaction Correction

X.:iND - Exclude Sands From Solution

MIX· Mixed Matrix Shaly Sand Solution

BIAS - Bias Porosity Towards Density

BI-le-G - GammA Ray Borehole Corrections

BHC·N • Neutron Borehole Corrections

BHC-O - Density o'30rehole CorreMions
I-
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