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* indian and Northern Affairs Aftawes ndennes é! du Nord

Well. Name

Nom du puns . CanDel Mobil et al N. Ramparts A-59 Autor tron ae tones o 63];

Autorisation de forage n©

Field“Aren
G:sement/Region

. Section
Lacatian Unit

En slacement Unité A-59_6 5_30_130_‘30

Date issued

Date d'émission Dec, 1, 19?2

Permit or Lease

Latitude 65028 |Ohll

LL30
Longitude 130039: h'{n

U.W.L.R.

N.R.U.E.P. 65,}.167'{'8 -- 130.66306

U.W

File Microfilmed

(. No.
N.1P. No. 300A596530130300

Rig. Release Date

Tour Sheets, Microfiimed

CHANGE OF NAME:
" CHANGEMENT DE NOM:

Ddte de transfert de I’/s é 7
la taur de torage O - 3

Stetus
Statut

intormation Retsass Date

: :Date de publicatron autornsde //, (:) 6 - 75

Change of Location
Changement de amplacamant

INDEX

DATE RECEIVED
RECU LE INDEX

Application for a Drilling Authority

13-12-72 Demande d’autorisation de forage

Well Comp'etion Data

23 ,Og 73 " | Renseignements sur le forage d’un purts

Well History Report

~ ées ch logi e puits
Dg ’Ué__'zz_‘_ | Données ¢ rong ogiques sur pu

Application to Amend a Drilling Authority

(_/ C) 7 3 Demande de modification d'une autarisation de forage
-~

Application to.Change a Well Name

Demande de changement du rom d'un puits

Qpplication to Abandon a Well or Suspend Drilling

Cemande d'abandon d'un putts ou de suspension du forage

Application to Alter Condition of a Well

Demande d'suiorisation de modifier !'&tat d'un puits

Well History Supplement

Supplément aux données chronologiques sur le puits

Well Completion Data

Renseignemients sur le forage 'd'un pu.ts

Work-Over Report No

Rapport de reconditionnement n®

Application to. Commingle Production before Measurement

Demande d’auterisation de mélanger Ia production
avant jauneage:

Data for Back Pressure Test on Natural Gas Wells

Données de caicul de la capacité de production d‘un
puits de gaz naturel — Méthode graphigue n® 7

" Data for Back Pressure Tést on Natural Gas Walls

Données de calcul de 'a capacité de production d’un
Ppuits de gaz naturet ~ Méthode de Vitter

M.P.R. — Qil — Calculations

Calcul du TM.P. {Taux maximal de production} de pétrole

New Oi! Well Report

Rapport sur un nouveau buits de pétrole

‘ New Gas Well Report

Rapport sur un nouveau puits de gaz naturel

Well Inspection Report

Rapport d’inspection de |’emptiacement d'un puits

Rig Inspection Report

Rapport d’inspection d’une tcur de forage

' Banéry inspection Report

| Rapport d’inspection d'une batterie de puits

Equipment Report

Rapport d’inspection des compteurs

Well Card

Fiche de puits

~New Service Well Report

Rapport sur un nouveau puits de service

" Strat Service Logs

Rapport mensuet des injections d‘eau

Logs — Large scale

Diagrammes: Grande &chelle

‘ Logs — Small scale

Diagrammes: Petite échelle
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,DEPARTMENT OF INDIAN AFFAIRS & NORTHESN DEVELOPMENT WELL COMPLETION DATA Drilling Authority No. 634
NISTERE DES AFFAIRES INDIENNES ET DU NORD CANADIEN RENSE’GNEMENTS SUR LES FORAGES NO de I'sutorisation de forage
on WERAL DIVISION Date issued Dec., 1, 1972
(4

Vi 3 INE e fAvidn
o1 Dubpsmoz.s ET DES MINERRUX o .,ﬁ.ﬁn‘é’ff;’\

! e i o, 4 Dy
To be submitted 1n duplicate within thirty days after the completion, rework, abandonment, recompletion of Suspens: Qﬁéverﬁﬁlwei%,.wul o ” < N
A ) - : . P : . FRAL D -
A présenter en double dans les trente jours suivont 'echdvement, le remaniement, I"abandon et le reconditionneme '/@e chague puits. au aprés '8 spens
. ; . i . ~,

We!l 'Name & No — Nom et n® du puits 1 Permit No. QA NO de permis~ | Leysé}_{dgg NO dég ,'cess’on
- \\ | 1
CanDel Mobil et al N. Ramparts A-59 G430 MUYy

3 ; - - o - F—
(Permittee, License, Lessee) — (Détenteur de permis ou de licence, du concessionnaire) | Exploratcry Licence No. — A e‘hcefrm.sgat_fgv(e“,,..ﬂq Y/
N W, WP L v

Mobil 0il Canada, Lid. ' 1471 LTy e
(Operator) — (Exécutant})

] Exploratory Licence No. — N2 de licence de sondsge
CanDel 0il Ltd. 1534

LOCATION ~ EMPLACEMENT

unit = Unité Section Grid — Etendue quadrillée ) Lamuda Longitude o
A 59 65-30-130-30 65" 28' 04" 1307 39' 47"

Unique Well Identifier — Code d'oreinateur Universal Well tocation Reference — Réf_frences universelles " emplacement du
purts

3004596530130300 _ Lat. 65.46778° N ‘Long. 130.66305° W

Date Depth —~ Profoneur

Pool(s)

Spudded Gisement(s)

Début des travaux Jan. 22/7:

Suspended
Suspension des travaux

Intervalis) Open to Production
Intervellels) de production

Resumed Opérations
Reprise des travaux

Finished Dritling
Forage terminé June 3/73

Deepened
Approfoncissement

Complete (Gas/Oil)
Achévement (Gaz/Pétrole}

Elevation: Gr. 1890 K.B. . 1904.4

) Altitude du so! du carré d’entrain
Abandoned .

Abandon June 11/7 105 15

ﬁig Released 1
Fin des travaux June 11/7] 10515 Contractor’s Business Licence No. 10881
: - NO du permis de I’entreprenéur
CASING RECORD — TUBAGE

Rig Mo. . 1 Drithing Contractor Jennings Int. Dr.
NO de la o0 g grage oo Entrepreneur en forage

Casing Size (Inches) Grade - Weight

Amount Set at — Sacks of Cement and Additives
Diométre (en pouces) Quialité Ppids

Longeur Fixation & Sacs de ciment et dadditifs

20" Conductor Pi 20" 20" | Full Lenth

16" _— | 126 L1400 sx. + 1% CaCl,
9=5/8". . 1001" 998" 835 sx. + 3% CaCl.

£

5793! 5789 400 sx.

Geological Tops Elevation ~ Profondeur

Core Record — Carortes
Soramet des formations

Sous I pioens du sol_|Sous ie mvese ce mer)]  FTom ~ de aenes § from - e
Tertiary 1! 145" *1759..
Cretacecus 245! +1659
Sand.#1 572! +1332
Sand #2 1172! + 732
wand. #3 1310! + 594
Sand #4 3080" -1176
Sand #5 4180" -2776 | Log fecord — Disgrammes

' Bun’ Type of i ng From — D
MiSSiSS ippian 4354 1 - 2450 Série | Genre de diagramme rom — De

None

- Imperial 4420' -2516 1 |Dual Induction Laterolog 5794

‘ ' ’ 1" 1" "
~.Basal. Siltst. . . 6367 ~4463 o . 9896
" Canol , 6665". ~4761 BHC Sonic Gamma Caliper 5794

‘ , oo " 9900
Ma..De¥r.n Hare. Ind 6920 =5016 ‘ ) - ‘
Hume - 7133! -5229 ‘ Form'a'\tlon Den::lty : 9950%

Comp. Neutron Gamma - 50

Headless 7306' -5402
Gossage (Ls.) 7556' -5652

. (Doi.) 8206' | -6302
0rd/Sil -~ Ronmning| =~ 9355 -7451

| N 52.00-2 (7.71)
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CanDel Mobil et al N. Ramparts A-59

Attachment to Well Completion Data form

Cementing Record

From To .Remarks

3%
3%
3%
3%
3%
3%
3%
3% CaC
163! 100 sacks cement + 3% CaCl
245" "~ 100 sacks cement + 3% CaCl2

- 7149' 100 sacks gel + 30 sacks cement

178" ‘150 sacks ‘cement
162" 100 sacks cement
158' 500 sacks cement
160" 300 sacks cement
190" 100 sacks cement
‘175! 100 sacks‘cement
190' 100 sacks cement

207! 100 sacks cement

,—l
N RN DN NN

+ 4+ + 4+ o+ o+ 4+

©7149! 150 sacks gel w/50 sacks diesel +
75 sacks cement :

7149 100 sacks cement w/20 sacks gel + -
' 20 bbls. diesel

6292° 150 sacks cement
6331" 150 sacks cemént
6260’ 150 sacks cement
6163 150 sacks cement
5927’ 150 sacks cement
- 6353 100 sacks cement
10400 10515" 30 sacks cement. Felt @ 10365
9080 - 8880' Bridge plug. 45 sacks cement.
7 (re-run) 9250 8850' 70 sacks cement. Top @ 2174
8 (re-run) 9250 8950" 69 sacks cement. Felt @ 9225':
10 9225 8700" 110 sacks cement.

10 5859 5739' 30 sacks cement. Felt @ 5710

10 sacks in top surface casing.




CTANADA

DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMEN]
CIL AND MINERAL DIVISION

Application to Amend a Drilling Authority

This application, in triplicate, must be submitted and approved before commencing operations. If the well
location is changed, this application must be accompanied where required, with a plan of survey approved by the
Surveyor General, ‘

In compliance with the “Canada Oil and Gas Land Regulations”, application is hereby made to amend Drilling

Authority No

.Lot 65° 28' 04"  Lomg 1309 39' 47"

7" intermediate set @ 5789'
Reasons for the amendmerite:. &\ ottt i et it et ettt et e e et e e e

No reservoir characteristics that would warrant testing have been encountered

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

{For Oil and Mineral Division use only)

APPROVED

for  District Conservation Englneer ,/

Forms to de submitted to the District Conservation Engineer. for A. F. Halcrow
IAND 52-90-3 (7-71) Department of Indian Affairs and Northern Development. ) Vol suverso

P——
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CANADAS
MINISTERE DES AFFAIRES INDIENNES ET DU NORD CANADIEN
DIVISION DU PETROLE ET DES MINERAUX

Demande d’autorisation de forage

La présente demande doit étre remplie en trois exemplaires, puis présentée et approuvée avant le début des
travaux. Si ’emplacement du (des) puits est modifié, la demande doit étre accompagnée, aubesoin, d’un leve approuvé
par I’ Arpenteur général.

Conformément au Réglement sur les terres pétroliféres et gaziféres du Canada, il est demandé par la présente

de modifier 'autorisation de forage n© . c L CONCEMATE. . L it e

' (nom du {des) puits ét aombre)
Les modifications ci-aprés sont demandées:

(A Y'usage de la Division du pétrole et des minéraux)
APPROBATION

La présente demande a €té étudiée et approuvée sous réserve des conditions suivantes:

Ingénieur en conservation du district
Adresser vos demandes d l'ingénieur en conservation du district,

) Ministére des Affaires indicnnes et du Nord canadien,
IAND 52-90-3 (7-71) : ' "




CANADA

DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT
OIL AND MINERAL DIVISION

Application for a Drilling Authority

This notice of intention to begin drilling operations, in triplicate, and where required a plan of survey approved

by the Surveyor General showing the target area or ihe site of the well must be submitted and approved before
commencing operations.

In compliance with the “Canadé Oil and Gas Land Regulations”. applicition is hereby 1nade for approval to

drill; - /{'// ! Hob. /

Name and numberof well . . . .. CanPeljet al N. Rampaxts A=59. ... ..... ... . . .. .. ... ...

Location: Unit . ... .. o Section .....0% ... ... grid . 6330-130-30
Latitude. . 65.", 28", 04 . . . . . Longitude .....13Q0", 39' &7" . .. . .. . ..

Unique Well Identifier. . . . 3004596530330300 . T C . S e e
Universal Well Location Reference Lat, 65““6778 N'! . .I‘° * 130'66305 . W,

Elevation: Ground . . . . . . 8% ... .. KB. ....... 905 ... feet above sea-level.
Well isexpected toproduce from . ... ... Boamimg ... ... ... ... ........ .. ... . formation at a depth
: ofabout........ 9600 feet. Expected total final depth APPIoximately 10,G00° =~
- Areaassigned towell .. ... . ... .. ... ... e e e ket e e e e,
(for District Conservation Engineer’s use only)

PermitNo. ... 4438 . . . . . .. JeaseNo. .......... ... ... . ..... Acreage . .. 33,320 ...
Permittee, licensee,or lessee . ... ... . Mobil Oil Capada, Ltd. .. ... . . ... .. .. ... . . ... ...
" Exploratory Licence No. ........ 1671 L.

- Surface owned by Crownor .... B . Cxown

New or Used Estimated Depth [Sacks of Cement
co.. o New 1 80 '...| .approx. 60’
oo BNew 0 1000° | . 325 ..

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

litate running pp to 7" cgsing.

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

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

(Drilling Contractor or company)

Divisior of PanCans Incdustries Ltd.

‘Responsible agent of applicant; -- Contractor’s Business Licence No. : . o881
“Atwell. ... Do R Nelgom ===~ At registered office. . . . . R. R. Terrell = .
Address Box 54, Norman Wells, N.W.T pqdress . 330 . 5th Ave. S.W., Calgary, Alberta

Calgary ; 23rd November 72
Datedat ..., ..2% (R ,this ., &<d88 ..dayof .. .. . November | 19 .44
Signed by . .. . /////,.44/.—’/// e Company . .. G3ndel 011 Led., = = | cen

.............. Opsratot's Licenice No. . . . ... .50 o ot

{ For Oil and Mineral Division use only)

APPROVED

This application has been examined and approved subject to the following conditions:

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

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

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

) ‘ T District Conservation Engineer
Forms to be submitted to District Co_r.zzfation Engineer,

Department of Indian Affairs and Northérn Development.

IAND 52-90-1 (8-71) .
” Voir au verso




NO de Tautorisation de forage......... ....

CANADA
MINISTERE DES AFFAIRES INDIENNES ET DU NORD CANADIEN
DIVISION DU PETROLE ET DES MINERAUX

Demande d'avterisatics de ‘forag'e

Avant de commencer les travaux, soumsi*re (en triple exemplaire) et faire approuver le présent avis (indiquant

I'intention d’entreprendre des travaux de forage) et, au besoin, un plan d’arpentage reconnu par I'arpenteur général,
montrant I'aire de sondage ou I'emplacement du puits. ' ‘

Conformément au «Réglement sur les terres
tion d’effectuer des travaux de forage.

pétroliféres et gaziféres du Canada », nous demandons l'autorisa-

Nom et nO du puits

Elévation: du sol

e e e du carré d’entrainement . . .. .. ... . . - pieds au~dessus du niveau de la mer
Production prévue quand les tiges atteindront la formation ............ .. d une profondeur approximative de
e e e pieds. Profondeur totale prévue.. ... .....

Nodepermis ...." .

<+-+.....NOdeconcession......... e Superficie . . . . . e e
Détenteur de permis ou de licence, ou concessionnaire . . ... ..., ... L)L L. e e
NO de permis de prospection . . . . . . .

Terres appartenant 4 la Couronreoud. .. ... . ... .. .. R R T I T
(Dans le cas de terres aliénées, donner le n
Détenteur(s) des droiits pétralierset gaziers. . .........oo.ooooi i

Nous prévoyons utiliser les colorines de tubage suivantes et de les cimenter ou de les sceller, tel qu’il est

ci-dessous: - :
Diametre extérieur (en . PN s . Profondeur .
pouces) de tubages Poids (liv./pi.) Qualité Tubages neufs ou usagés estimative Sacs de ciment .

.
g%

» 12 G2Z et de pétrole prévues et genre de matériel anti-éruption

Nappes d’eau

Agent responsable pour le requérant:— NO de perrnis de Pentrepreneur .. ..., . ... .. .. .
Surlechantier.................... ... ... Ausiége....... e e e e e
Adresse . ... ... ... .. Adresse....... e e e
I est entendu que, dans le cas de modifications indispensables, un avis sera soumis.
Datée —................ e le ..... e R 19.....
Signépar ......... ... ... L. e Société. . ... .
Titre .. ... e e e, NO de licence de sondage de 'exécutant . . . ... ... .. e e
‘B S (A l'usage de la Division du pétroie et des minéraux)
APPROBATION \
Demande étudiée et approuvée sous réserve des conditions suivantes:
.Date .................. N O I N B

‘ Ingénieur en conservation du district
Présenter les formulesd lingénieur en conservation du district,

Ministére des Affaires indiennes et du Nord canadien. o
JAND 52-90-1 (8-71) ' See Reverse




. .

CONDITIONS OF APPROVAL FOR DRILLING AUTHCORITY NOC. 634
_FOR __Qan]:e! Mohil et al Ramparts A-59

TANTITRTS AR

1. Cdbies of this Drilling Authorit¥ stall be exhibited at the Drilling rig
in both the Doghouse and the Drililing Foremans Office between spud and
rig release dates. ‘

337

o

T

The Company will submit to this Office, on Tuesdays of each week/daily,
the latest reports received by radio on the progress of the well.

PR

During well drilling and testing operations, every effort shall be made to
ensure that drillimg fluids, chemicals and waste shall be disposed of or

* contained in a manner that will prevent the contamination of adjacent
vegetation ana surface or sub-surface waters.

=)

ANFES U

We draw your attention to Sections 95 and 96 of the Canada Oil and Gas Land
Regulations.

Any additional strings of casing’must'be approved by the District Conservation §
Engineer prior to running.

Ail significant shows of oil and/or gas are to be reported to the District
Conservation Engineer immediately.

Should a fatal accident‘occur, drilling operations are to be ‘suspended and
the!District Consermation Engineer notified immediately. Permission to resume,
drilling must be granted by the District Conservation Engineer after a fatality.

Forward to thie Office two field priat-copies of all well logs with formation
tops marked thereon and three copies Qf core analysis and fluid analysis as
soon as they are available.

Formation tops (samples or logs) of the section penetrated each week are to be
reported with the weekly drilling reports.

o

1{47, A.F.Halcrow
: District Conservation Engineer

District 2 and 3




GEOLOGICAL PROGNOSTIS

~ ";;';‘;EF\‘:‘: & "\-mm,;“‘ B
2N N
/AJ\ MU 4 ImERAL pwin o

Well Name CanDel Mobil et al N. Ramparts A-59 <RVl ya70

e Ra
K JETTOR

\" Frew INUVIK, N WY ‘
Location 65°28 04", 130939 '47" e R

Elevation Ground: 1890' (SP 2450, Line 36-36)
K. B. : 1905' (Estimated)

Operator CanDel Oil Ltd.
Contractor : Jennings International Drilling - Rig # 1

Markers Formation _ Drilling Depth

Cretaceous . Near Surface
Q”“f. 4= 1ancg

- b

s
Sand # 2 2035
Sand # 3 3195
Sand # & 3795
Upper Devonian Imperiail 4355
Canol 6020
Hare Indian 6150
Middle Devonian Hume 6915
Gessage 7515
Silurian/Grdovician Ronning 9255

Total Depth 9755

Nov.23/72




CaNDEL

CALGARY
ALBERTA

[ INTERPRETATION BY

- OiL Lo,

DRAWN. BY

DATE

. REVISED - |

CHECKED BY

DATE

SCALE ~ MILES. !

SEISMIC SHOT-POINT MAP

WELL LOCATION
CANDEL MOBIL ETAL N.Ramparts A-59
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CHEMICAL & GEOLOGICAL LABORATORIES LTD.

. CONTAINFR IDENTITY

'CANDEL OIL LTD.

SAMPLE LOCATION

FIELD OR AREA

TESY TYPE & MO

D.S.T. 5

TEST INTERVAL OR PERFS

400"

8720' - 9225'

FORT ST, JOHN

CALGARY

— WATER ANALYSIS —

EDMONTON

OPERATOR NAME AND ADDRESS

wWELL OR SamMPLE LOCATION NAME

MOBIL et al N.

POOL OR 20NE

CANDEL

TEST RICOVERY

Mud, 500! Water Cut Mud, 7800' Uater

POINT OF SAMPLE
Bottom

TYPE OF PRODUCTION

PUMPIRG FLOWING GAS LIFT

PRODUCTION RATES

BBLS/D - OiL

WATER 8BLS/D

PRESSURES - FSIG

SEPARATOR TREATER

DATE SAMPLED (D/M/ZY) DATE RECEIWVED (D/W/T)

15/06/72

.- 09/06/73

MG/L MG %

No

8.35 25.11

1.76

113 2% HE T2 NC TR PP £ % S0 S S S H

oo . . et

2756 37.8% 119.87

CONTAINET
WREN

RESERVOIR SAMPLED

WHEN
RECEIVED SEPAKATOR

DATE ANALYZED (D/M/Y)

28/06/73

ANALYST

T, Shirtliff

MEQ,h “G% MEO/L

4934 46,30 139.14

5.29

 HpS

Nil

LOGARITHAMIC PATTERN MEQ PER LITER

.
b
'1‘!|l>v

. ' i
)

RAMPARTS A-59

NAME OF SAMPLER
Jim Nelson

AMTY € TYPE OF CUSHION

. 8568

(8.2 e80%«

LABORAIORY KUMBER

E73-488-3

ELEVATIONS
%8
1
1904
COMPANY

Lynes United
- Services

CRD

MUD RESISTIvVITY
(4

MCF/D

TEMPERATURES (°F}
CONTAINER
WHEN WHEN
TREATER SAMPLED RECEVED

REMARKS

TOTAL SOLIDS Mg/t
BY EvAPORATION
9440

AY IGNITION

BY EVAPORATION

B orose B 1807¢

CALCULATED

. 8836

SOME ORGANIC MATTER PRESENT.

SPECIFIC GRAVATY

e : , ° L

REFRACTIVE INDEX

009 1.3348

KX

@ »°¢

OBSERVED PK RESISTIVITY 1OWm/matera}

. 0.658

@ 2%5°¢C

Sample consisted of
colourless water ‘
with a thin layer of |
sediment.




CANDEL OTL LID. . LABORATORY REPORT NUMBER: FE73-498-3

E73-498-): Sample From Top

RESISTIVITY: 0.812 Ohm-Meters @ 25°C.
Sample consisted cf approximately 50% mud and
-50% colourless water.
E73-498-2: Sample from middle

RESISTIVITY: 0.698 Ohm-Meters @ 25° C.
Sample consisted‘of colourless water with a

thin layer of sediment.




Fle 37 Conventional Packer Tools

 DRILL STEM TEST
TECHNICAL SERVICE REPORT
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average production rate dur'ng test, bbls./day
measurea gas production rate during fest MCF/day

permestility, md

net pay thickness. . (when unknown, test interval is chosen)
flud viscosity, centipoise

compressibility factor

reservoir temperature, ° Rankine
slope of finai SIP buildup‘p‘of. psig/cycle (psigh cycle ‘or gas)
approximate radius of investigation, feet
wellbore ragius, feet
‘ro‘ai r!owmg time., minutes
Evtrapolated maximum reservoir pressure. psv
final flowing pressure, psig
productivity index, bbls./day/psi
~theoretical productivity index with damage removed. bbl. ‘day/psi
damage ratio
estimated damage ratio
absolute open flow potentisl, MCF/D
theoretical agsolute open flow if damcge were removed
subsea depth
= water gradient based on salinity-

otentiometric surface
P! i

INTERPRETATION  CALCULATIONS V(GAS)
INTERPRETATION CALCULATIONS (OIL/WATER) '

R(TY =
AVERAGE PRODUCTION RATE DURING TEST

Ev.my-d 8ortem Hoie Temperaturs
Comp'es bvlry Fn:mrm '

ESTIMATED GAS PROPERTIES
O, = 140 drifl colls capocity * reccvany = dl prpe capae « racarary] | Gravity @ 60° Vicoury {Pon) cp.
iaitial flow fime T final fow tme ) . TRANSMISSIBILITY Mestured D57 Gas Rate =

= 1440 [ i ! H | '

‘ { P h w1637 Q, 21, ) Vi
1447 (0145 or .0073) { r ™ "
L or | . | ¢ om -
Mud Expamion o — . s mn — e .
' Drili Coliar Conversion IN SITU CAPACITY
= ) bbh/dey ’ I| Cam-dumd

FLUD PROPERTIES Emmud Bottom Hole Temperature | *

AVERAGE £ SCTVE PERMEABLTY T T atmared oy Trckven
APy Grov-‘y @ o0” F. M s;wf.e [< .m, @ 807 F Est,* Viscosity . ) Actuel Poy Thickness B

. - R
TRANSMISSIBILITY . ‘ ‘ ]

th o« 16280 w1606 ( i - . ma.ft/cp ' APPROXIMATE RADIUS. OF INVESTIGATION
» m ) .

INSITU CAPACITY : | Bie 092 VER = 0@ VT

, S Ac?uAL caRACITY
k. - { " = 4t ' " :

ot e e e

1. AVERAGE EFFECTIVE PERMEABILITY

- ’ ! B ] -

Evumated Pay Thiziness | Fr - i T :

) . Actual Poy Thickness . ; e e — - -
k= - , md, DAMAGE RATIO- : : : EOR. m [P0 . P#) “

m (log Te + 2.65)

PRODUCTIVITY INDEX . ’ ‘ D& = L,ﬁ:“.é‘,z:‘.’; " (L } ‘ Lo " EOR -

- 0 w " bbl/day-pe

ot L : ESTIMATED RANGE OF AGF POTENTIAL
Ve * '

DAMAGE RATIO

: _ - M AOF = QP w_ | L s L
DK w 0.183(P.-P) = 0483 [( . ‘ e =T
" m ‘. ‘ :

C o, e
Min AOF m Oif m {1 (.} e ) e . MCHD
Py « PLADR = (- || . bbl./day-psi
— — — - - - ESTIMATED RANGE OF AOF POTENTIAL, DAMAGE REMOVED
APPROXIMATE RADIUS OF INVESTIGATION . ;

o ‘ : B Max. AOF, = (MasiAOR DR} = | Ve -
ba VR e VI T = o ' | Min, AOF, n [Min. AOR){DR} = { 14 -

. PRODUCTIVITY,INDEX WITH DAMAGE REMOVED

‘I Drandeomr-ISIP F.S.IP-IDO- L e \ -/_(4'/.’05'/“;“9
1. : ‘IHP i T .

Drowdown Foctor = ISIP—FSIPs 100 m | . j—el © _ ]ai00m &: _...% N;Z;"’S%",,.
- "SI B } B onnhmmhd

or substantial

» Patentiometric Surface ",H‘ Z+P,

. Potentiometric Surfsce = I:i\. -2 ‘+.PA‘




LYNES UNITED SERVICES LTD.

JTESTDATA | Test No. Lynes Test 5

GENERAL INFORMATION

Formation Eon_'ning T.D. ]'(LQ'I 4

Ft,

Cangel Oi1 TEd.

Company

Interval Tested 10‘2_30 Ft. to q ns1s

Ft.

Address

Inteeval Tested 285 F1. Net Poy Tested

£,

Type of Tet  Bottom Hole Conv

Cushion Amount

Ft,

Well Name Candel Mohil et al N. Ramparts

‘| Started in Hole at 2-00 Hrs. Tool Open qt 5-00

~rles,

- Well Number A=-59

Pre-Flow Mins, Initial Shut.in

Mins,

i K.B. Elevation 1904

Sub-Sea Elevation

2nd Flow Mins, Second Shut-in

Mins.

Area Norman Wells Provincee Alberta

Final Flow Mins, Final Shut-in’

Mins.

Company Rep.J, Nelson

Remarks:

_Seat failure.

Tester

D.Nelson

Contractor Jennjngs Ria No.]

Blow:

Ticket No. 73958 Date

June 4/73

Service Reports To:

5 - above address

GAS BLOW MEASUREMENTS I

Measured  with

MUD AND HOLE DATA|

Mud Type Gel. Chem

Reading
Inches

Surface Choke Cubic Feet/Dey

Weight 8.9 Viscosity 80 Waler Lloss 9.8

Filter Cake 2/32"

Bottom Hole Temperature

; T Pipe Size 3 1/21% Weiaht 13,3

| Ll Cllars 3 1/21F 1.0. 2 1/16 Feer Run 409

Main Hole or Casing Size. 6 1/8"

Rathole or liner Size No. of Fee*

Bottom Hole Choke Size

5/8"

Sorface Choke Size

Packer Rubber Size 5 1/2"

REMARKS | Seat failure.

RECOVERY |

TOTAL FLUID RECOVERED Ft.. ‘Consisting of:

3400

'-mnh Pt of - md_ 1

Ft. of

Ft, of

Ft. of

Test was/ was not Reverse Circulated

Qil Recovery AP, Water Specific Gravity

Salinity

{3 - AL sHuTIN

PRESSURE READINGS |

Inside X _ Outside __.%,

“Inside

Outside X Inside Outside X | Inside ‘Outsidei

Recorder No. _1.619_‘__
Capacity. 6100
Denth 10214

Recorder No. __S.3L Recorder No. 6_62___
Copacity ____ __8.0‘0_0____

Recorder No.

Capacity_ 8.4.(10 Ceopacity

Depth

NUMBER KEY:
1 - INITIAL HYDROSTATIC

Depth ______10_2_45_.

Depth

10241

4723

2 . PRE-FLOW '

4726

4a - 2nd INITIAL FLOW

4b - 2nd FINAL FLOW

—————— e
————
————

4c - 20d SHUTIN

- 3rd: INITIAL FLOW

- FINAL FLOW

- FINAL SHUT-IN'

- FINAL HYDROSTATIC

uo“d!nsad puD aWoN (13

65-¥ s3xedurey °N Te 30 TTQOW Topued

© 453 j0 9ng

‘PAT TTO Tepued

€L/p aunp




PRESSURE CHARTS

GUIDE TO INTERPRETATION AND IDENTIFICATION OF

LYNES DRILL STEM TEST PRESSURE CHARTS

in making any mferprefa'hon our employees will give Customer fne benefit of their best judgment as to the
correct interprefation. Nevertheless, since all interpratations are opinions. based on inferences frem electrical, mech-
anical or other measurements, we cannot, and do not, guarantee the accuracy or correctness of any interpretations,
and we shall not be hable or responsible, except in the case of gross or wilful negiigence on our part, for any loss,
costs, damages or expenses incurred or sustained by Customer resulting from any interpretation made by any of our
agents or employees. ‘

AK-7 recorders. Read from right to left!

o 1 INITIAL HYDROSTATIC mUD PRESSURE
A 2 REFLOW.
3 INITIAL SHUT.IN

4a. 7nd INITIAL FLOW

4b. 2nd FINAL FLOW

3 ‘
‘R . 4c  2nd SHUTIN
E .
§ . 3 3rd INtTIAL FLOW
s ) .
U 6 FINAL FLOW
R
. : L E 7. FHINAL SHUTIN
; N . X } 5
BASE LINE OR ZERQ PRESSuRe 2. 4 FINAL HYDROSTATIC MUD PRESSURE
- - - P — -.T]ME

N.B. Whe" only two shut-in and flow enods are
KK 3 recorders. Reod from left 1o right. wun, Za, ,‘L and. 4c are omitted. P
Typical choﬁs for visual field onclysns ranging from ‘ ‘ ‘ .
very low to high permeabuhry

. s,

) Very low permeability. : Slightly h)“gher permea- Slight'ly hi g’h er perme.  Average permeability, Fino'| Average ‘ permeability.  Strong R -
Usually ‘only mud recovered ability. Agaoin  wsually . ability. Small recovary;. |m and initial shutuns differ by 50 demage effect High “shit.in :
from interval’ tested. Vir. ", mud recovered. than 200 h) psi. . y prenwe low Ho\v pressure.”

tually no permeability.

4

[

|
" g \ L - 3 “ Lt !

Excellent permeability where hna!» H.gh permeability where |SIP"“ Decp well bore, invasion ‘or, dam. “ Tight “hole chamber tester. )
 flow fmol |I\u! wn pressure. o ond FSIP are wnhm 10 pui. oge, Final shut-ih higher ﬂ\un the ., Permeability very difficult !
' initiol shutin, ‘ ©  fo interpret unless, the re-

covery is less thon ‘cheimber
Iengfh Flow, pressure’ builds
‘'vp rapidly if recovery®, is
Iorgc. similar t0o o xhui-m

+




DR!LL STEM TEST




NOMENCLATURE (Definition of Symbols)

sverage proauction rate Guring. test, bbls./day o

measured gas"prodi)cﬁc;ﬂ rate during test. MCFday

permeability, md

net pay thickness, ft, (when unkngwr. test interval is chesen)

fluid viscosity, centipoise

compressibility factor .

feservoir fempera?ure.‘ 2 Renxme

slope of final SIF buildup plot. ps,g/cycle lpsa®/eycie for gas)
= approximate radius of investigation, feet

welibore radius tec*

totel tlowing tirne, minutes

Ex‘rapole?ec mux»mum resemveir p-essure ps|g

Afinai fiowing pressure, psig

productivity index, bbls./day/psi

theoretical productivity index with damage removed, bol./dey, psi

damage ratio

estimated damage ratio
absolute open flow potentiei, MCF/D,
thesrefical aosolufe open flow.if damage were removed
subsea depth ‘ ’
= water gradient based on salinity

potentiometric surface

INTERPRETATION CALCULATIONS (GAS}

INTERPRETATION C‘ALCULAT 1ONS {OIL/WATER) Ry =
AVERAGE PRODUCTION RATE DURING TEST ESTIMATED GAS PROPERTIES riimated Bottom Mole Tempurature:

Q@ = 1440 [rill collsr copocrty » recovery * drilk pipe cape .+ recovery) Gravity @ 60~ F Viscosty (Rev) . Comprawbiny Focror ()
mitig] liow time = final flow tme e e v e e

TRANSMISSIBILITY Measarad D.5.7 Gas Rate ~ T owciia T
- 1440 [ 1{ + 1 I ] S

Do ( (] ‘ ‘ [N TS L 1t 1L
= 1442 (0145 or 0073) | R N Y S
(o , Ereomion « — " R e — g s o+
EUEUE A PR I o e é’;;, cmm) IN SITU CAPACITY.
- L bbh./day s ‘ ' © v Consider

FLUID PROPERTIES ~ * ~ * imated Battem Hola Tamp . el 1 I=

PR SEE——

AVDAGE EFFECTIVE PERMEABLTY T Bmated Pay Thickess B

APl Grovity @ 60° F. * Specific Grovity @ 60° F. Est. Vacoity ® Actsal Poy Thictnes 23

TRANSMISSIBILITY

Ckh - |suo - 162 md.-ft/cp R APPF(O)’:!MATE RADIUS. x;>: Nvesn@,mort

lNS‘TUCAPACITY ' g . B ' S b W 050 VHRIT TR 602 VI ‘)ﬁ

. W e ' ‘ UM- CAPACITY
bh - t Yo 3 ACI

b
T 9 -
AVERAGE EFFECTIVE PERMEABILITY Extirmated Poy Thickness  F, . 20 ,z Sl loaoaZ 3‘270 {
Actual Pay Thicknes Fr,

ke b i mmuﬂo

PRODUCTIVITY INDEX ‘ | 7l o -mrg;_gg%~%___~+ -
Pl 0 - { ) B -

R T e R ESTIMATED RANGE OF AOF POTENTIAL

DAMAGE RATIO- . . MeAOF = OB . o
DR = 0I83(P,.P) = Q.83 T[] L= pPe T ] [ }
m { ]

&

PRODUCTIVITY INDB?\MTH DAMAGE REMOVED Min, AOF = Po = 1.l

\/[( ‘I

Pl s PLxOR = [

e o Esnumn RANGE OF AOF roremm DANAGE REMOVED..,

1" APPROXIMATE RADILS OF INVESTIGATION R ! ‘

b VE a SRR TR L Mas AOF, = {Men. AOF) D8] = ( T I SRR -
R ST INT L S S Min AOF\ = (Min. ACF) (DR} = ( )t 1 -

Orawdown Factor w :su.s-:;m..:oo- { 4 o s Drewdown Factor o ISIP — FSIP 2 100 w | =i 15100 =
T33P, T T coritered serivun| 53 T T

Potentiometric Surfuce m Hom 24P, hom P 1 1. Potntiometric Sufacs = H, = 248, How
2 1 , N v RN




LYNES UNITED SERVICES LTD.
TESTDATA|  Test No. 2 Lynes Test 2 | GENERAL INFORMATION |

Formation Fonning 10. 10515  #. | Company Candel 0il Lid.
Interval Tested JOZ220 Ft. to 10515 Fr. | Address i

Interval Tested: 295 L Fn Net Pay Tested Ft.
Type of Test Bottam dole Conw.

Cushion Amount Fi. | Well Nome Candel Mphii etlal N. Ramparts
Storted in Hole ot 11:00 Hr. Tool Open at 2 330 Hrs. | Well Number A-59 ) ‘
Pre-Flow Mins. 1nitial Shut-in Mins. | K.B. Elevation] 904 Sub-Sea Elevation

2nd Flow Mins. Second Shut-in Mins. | Area Norman Wells Province N.W.T.
Final Flow Mins. Final Shutin Mins. | Company Rep.J, Nelson

Remarks: Tester D. Nelson .

Contractor  Jennings Rig No. 7
Blow: ) Ticket No. = 7306 Date June 5/73

Service Reports To:

5 - above address

"P¥T TTO TopURd

GAS BLOW MEASUREMENTS { ,
Measured with MUD AND HOLE DATA|

Mud Type Gel Chem

Surface Choke Reading Cubic Feet/Day Weight 8.9  Viscosty 80 ~ Water loss 9.8

Inches Filter Cake 2132" Bottom Hole Temperature

Orill Pipe Size 3 Mz]:? Weiaght

Orill Collars 3 1/2 IF 1. 2w Feet 'Run 499
Main Hele or Casing Size 6 1/8" ‘
Rathale or Liner Size Ng. of Feet

Bottom Hole Choke Size 5/8"

Surface Choke Size

Packer Rubber Size 5 1/2"

REMARKS |

Misrun - seat failure.

RECOVERY |
TOTAL FLUID. RECOVERED 1000 ft. Consisting of:
1000 - of drilling mud
Ft. of -
Ft. of
Ft. of
Test was/was not Reverse Circuicted
Oil Recovery A.P.L. Water Specific Gravity
Salinity ‘

65— saTedued N TE 39 TTAOoW Topued

uoNUIISAQ. PUD JWON I

PRESSURE READINGS |

Inside X Outside _ inside Outside _ X ! Inside Outside __X__ | inside Qutside
Recorder Nod 819 | Recorder No.._5323___ | Recorder No..__662_" ! Recorder No.
Capacity. 6100 ' Capacify 2000 Cgpq;ity___BAD_Q‘_ Copacity,
Depth 10204 - Depth 10241 Depth___ 10246 Depth

| NUMBER KEY: ‘
1. - INITIAL HYDROSTATIC 4699
2 - PREFLOW

3 - INITIAL SHUT-IN
4a - 2nd INITIAL FLOW
4b - 2nd FINAL FLOW,
l4c - 2nd SHUTIN -

5 -3 INITIAL FLOW

6 - FINAL FLOW

7 - FINAL SHUT-IN

8 - FINAL HYDROSTATIC

EL/G Bunp

1831, §0.940Q




L

“anical ‘or otheér measurements, we cannot, and do. not,

PRESSURE CHMARTS

GUIDE TO INTERPRETATION AND IDENTIFICATION - OF
LYNES DRILL STEM TEST PRESSURE CHARTS

In making any interpretation, our employees will give Customer the bénefi’r of their best

judgment as to the
correct interpretation. Nevertheless, since all interpretations are opinions based on inf

erences from electrical, mech-

guarantee the accuracy or correctness of any interpretations,

and' we'shall not be ‘liable or responsible, except in the case of gross or wilful negligence on our part, for any loss,

costs, damages or expenses incurred or sustained by Custor.er resulting from any interpretation made by any of our
agents or employees. ‘

AK-1 recorders. Read from right to left.

INITIAL HYDROSTATIC muD PRESSURE
ORE-FLOW

INITIAL SHUT.IN

2nd INITIAL FLOW

2nd FINAL FLOW

2ad SHUT.IN

3rd INITIAL FLOW

FINAL FLOW

“MZJCM(AMN‘V-‘;—“‘—‘

FINAL SHUT.N

BASE LINE OR ZERO PRESSURE : 8. H&AL MYDROSTATIC MUD PRESSURE

e e e N.B. When only two shut-in and flow periods are
KK-2 recorders. Read from left to right. run, 40, 4b and 4c ore omitted.
Typical charts for visuol field anaiysis ranging from
very low to high permeability.

Very low permegbility. v“uS‘Iighfr‘ly‘ .highev p‘e.r‘rr‘\e“a-‘l Stightly hi g‘h er perme.  Average permecbility. Fino! Averoge ' permeachbility, Strong
T Usuolly only mud  redovered ability.  Again vsually ability, Small: iecovery, less  ond initial shut.ins ditfer by 50 domage effect. High shut -in
from in'!ervul. ‘?eued.‘ Vir- . ‘mud recovered. shan 200 1),

" 3 psi. . presiure, low flow pressure. °
“"tually” no ‘permeabiiity. :

/

Excellent permeobility where finol High permeability where ISIP . . Deep.well bore invasion or dam. Tight' hole 'chamber tester.
flow final shutin pressure oo and ESIPYGre  within (10 pai. age. Finol shutiin higher than the Permecability " very : difficult
. gy e N e T . inisiah-shgtin, . to interpret unless .the re.

e e . covery is Jess ﬂign chomber i F

length. Flow pressure builds
up ropidly if recovery: is:
large, similar 1o, @ shut-in
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© DRILL STEM TEST

TECHNICAL SERVICE REPORT




NOMENCLATURE (Définition of Symbols)

overage production rate during test, bbls./day
measured gas production rate during test, MCF/day
permeatility, md . ‘
net pay thickness, 74 (wh»ﬂ unknown ‘es; interval js.chosen]
. fluid. vlscosv.y centipoize |

compressibility factor

= reservoir temperature, ° Rankine
slope of final SIP buildup plot, psig/cycle lpsig®/cycle for gas
approximate radius of investigation, feef R

wellbore rodnus feet

total ?iownng time, minutes
E;érapofefed maximum reservoir pressure, psig
final flowing pressure, psig
productivity index, bbls./day/psi ‘
theoretical productivity index with demage remaved. bbl. /aay/psn
= damage raho
. esf:mafed damage ratio
absolute open flow potential, MCF/D
' theoretical absolute open flow if damage were removed
subses depth
water gradient based on salinity -

potentiometric. surface

. — INTERPRETATION CALCULATIONS' (GAS)

© T et INTERPRETATION CALCULATIONS [OIL/WATER) S Rt
AVERAGE PRODUCTION RATE DURING TEST | ESTXMATED oS PROPERTIES - Extimated Bottom Hole Temporature
O = 1440 (4l coler opocty x recovery $ deil pipe copac. + recon o B , | Crovin @0 F L vwoty (R . Comprauibitry Factor 2

initial How time + final ’R time ‘ . TRANSMISS‘BIUTV Muund D s 1 G,, Ram -

= 1440 [y 1 1> SO | ‘

, ;f(w ) N - h o« 1637 Q, ZTe X

- 1ee0gous e by g . Mud Expomion = " - T e

S ) C (DrslnCollar C:nvcmm ' N STV CAPACTTY

- b fday

FLUID PROPERTIES Estimated 3ottom Hole Temperaturs ¢ Brmid L0

AYERAGE EFFECTIVE PERMEABIITY =~ Etimatod Pay Thickness  Fr,

APt Grovity @ 60° F, * Specific Grovity @ 60° F. Est, Visconity Actual Pay Thickness F,

ST ) ' LI ‘ n md,
TRANSMISSIBILITY e ‘ L * {

- l&.bo - . : ‘mdcf?ftp‘ ' ' APPROXIMATE RADIUS OF .INVSTIGATION

- b w002 VEFTE o
iN STU CasacTy. L Vv = VT

PR ACTUAL CAPACHTY o T
Wooow " o

maoace ¥ m 3270 & = 12,&4723 mo i
AVERAGE EFFECTIVE PERMEABILITY Estimoted Pay Thicknan ~ Fh, L el L
Actual Pay Thickness [

k-[ l- o, R IR DAMAGERAT!O T

PRODUCTIVAYINDEX . =~ .7 e T DR. = InSimCQE:;% - (( }
P v Qi - Actual

R e — 7 : ESTIMATED RANGE OF AOF POTENTIAL
OAMAGE RATIO " M...Aoﬁ o QP ‘(‘ " Yow )
DR w 0.IB3(P.-Py w Q.83 [ ‘ RN L Y e 31 !

m™ T o §o e

Min. AOF - s 5 { } {_____f_

ESTIMATED RANGE OF AOF POTENTIAL, DAMAGE REMOVED

PROBUCTIVITY TNDEX WITH DAMAGE REMOVED

Pla w PLAOR w07 o gl

APPROXIMATE RADIUS OF INVFS\’IGAT!ON

op ‘ Max AOF, = (Mer AORDR) @ [ g "yl
BV« VT T | MinACK w [hin, AQRDRY &' (" Co b m e
" Drewdown Focter = LSAP. FSIP. 2100 m ( /_( "o:::"/:d;') n.‘-.sm;.m, - |s|p-|=sw.mo-f | 1___ 10 Y w;?;.’;g% »
ISP { ) pritoribi g T ar substential

Potentiometric Surface w Hy w 2 + P, e - . e gy, Potentiomstric Surface w Hy m 2+ P, Hyw
-




" 4b . 2nd FINAL FLOW

LYNES UNITED SERVICES LTD.

[TESTDATA| = Test No.

I.ynes Test

3 | GENERAL iNFoaMAnON]

'Formotion TD:

10515

Company

Candel Oi1 TEd.

Interval Tested

f. 1o 10515

Address

Interve! Tested 125 Ft. Net Pay Tested

Type of Test . Bottcam Hole Conv.

Cushion Amount

{-Well Name Ca.ndel Mobll et al N Rampart

| Storted in Hole at "¢ L2500 Hrs. Tool Open .at

33230 hm.

Well Number A=59

Pre-Flow Mins. “Initial Shutin

Mins,

K.B. Elevetion1904

Sub-Sea Elevation

2nd Flow Mins. Second Shut-in

Mins. | Area

Norman Wells

. Province:

N.W.T.

Final Flow Mins. Final Shut-in

Mins, | Compony Rep.

D. Nelson

Remarks:

Tester J

. Nelsoxn:

Contractor

Jennings

Ria No.

1

270 feet off bottcm

Blow:

Tool skidded through brldge

Ticket No. .

7397

Date

June 6/73

Service Reports To:

5

- above address

GAS BLOW MEASUREMENTS ]

Measured with

| MUD AND HOLE DATA{"

Mud Type

Time SI;I"OCO Choke

Cubic Feet/Day

.Gal Chem

Weight!

8.9

Viscosity 80

Wogter Loss

2.8

Filter Ccke

2/ 327

Bottom Hole Temperoture

Drill Pipe Size

3 1/2dF

Weicht

Drill Collars

3. 1/2IF oo 2

"Feet Run 4393

Main_ Hole or Casing Size

6 1/8"

"Rathole or Liner -Size

No. of Feet

Bottom Hole Choke Size

518“

Surface Choke Size

Packer Rubber Size

51/2" .

REMARKS | Misrun — seat failure.

“RECOVERY 1

TOTAL FLUID RECOVERED 1500

Ft. Consisting of:

1500 F-of drilling mud

Fe. of

Ft. of

Ft. of

Test was/was not Reverse Circuloted vome eyt

Oil Recovery A.P.L Water Specific Gravity

Salinity.

PRESSURE READINGS |

‘Inside

Inside 3¢ Outide

Recorder. No..— 1619 |
Ecpa:iﬁ 00—
Depth 10372 |

|NUMBER KEY: B
¥, - INITIAL HYDROSTATIC |’
2 - PREFLOW

Copacity 8000

Ovutside ¥ |
Recorder No.____ 5323

Depth______ 10394 |

Inside, Outside _X____
Recorder No.__ﬁ.ﬁz_...._

Capacity. . 8400

| Inside

Oumde _

Recorder No.

10399

Capacity—
Dapﬂu

Depth

3. - INITIAL SHUT-IN
4o - 2nd INITIAL FLOW

| 4¢ < 2nd SHUT-IN -
- 3rd INITIAL FLOW |
-~ FINAL FLOW.

: - FINAL SHUT-IN,

uoydjidsag puo swoN |jaM ‘ B

Wl jo siea

VAT TT0 TOPUED

667 aTedum] N 18 39 TFAoW TomeD




PRESSURE CHARTS

GUIDE TO INTERPRETATION AND. IDENTIFICATION OF
‘LY.NES DRILL STEM TEST. PRESSURE CHARTS

In making .any mTerprefa'hon our employees will give Customer the benefit of their best judgment as to the
ncorred interprefation. Nevertheless, since all interpretations are ofinions hased on inferences from electrical, -mech-
anical or other measurements, we cannot, and do not, gua*arﬁee fhe aceuracy s correciness of any interpretations,
and we shall not be liable or responsnble. excedt in the case of gross or wiit.l negligence on our part, for any loss,

costs, damages or expenses mcurred or sustained by Customer -esulhng Trors any interpretation made by any of our
egenfs or employees. ! ‘

2

AV fééorders. Read from right to left,

INITIAL HYDROSTAYIC -MUD PRESSURE
one.ﬂow“
INITIAL .SI;CUT-IN
2nd INITIAL FLOW
2nd FINAL FLOW
. 2nd SHUTIN
. drd INITIAL FLOW. .

FINAL FLOW
b,

mnCwLymIT

FINAL SHUT.IN

.- BASE LINE'OR 'ZERO PRESSURE

FINAL HYDROSTATIC MUD PRESSURE

s i e e s s -, .

N.B: When- only two' shut-in and-flow' periods are

K-K-3 recorders. Read from l.eft 'tq‘righ!.‘ run, 4a. 4b ond. 4c are omitted,
Typical charts for visval’ field analysis rungmg from

very, Iow for hrgh permeobnlny

o Neep! “low ﬁ?meaﬁitit,. Slightly higher permea- SIEQM‘ly hi g.h e+ perme.  Averoge perm: Qb.hvy, Finaol Averoge permechﬂiﬁ. ! Strong
Usvally only mud recovered obility. Again  usuallv ability, Small recovery, less  and initial . shoring dnﬂev by 50, domage effect.: "High  shot™in
from interval tested.  Vie mud recovered. o othaR 2007 0. e, paa

pmwre, low flow' pressure.
tuelly no permeability.

High permeobility where ISIP Deep well bore invosion. or dam-
and FSIP. are within 10 psi. age. Final, shytin higher than . ’he Permcabohfy vem dn"muh
V initial shutin, . 1o mtefpre' nn'en the,..
e o i, covery i3 Tess. thon mber,
‘ i length, Flow pressure, buv.ds
- up ropidly i recovery is, -
' :uigqf‘_ similar to a shutin
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NOMENCLATURE (Definition of Symbols)

average producfion rate duringtest, bbls. /day
measured gas producnon rate during test. MCF/dmy
permceb;my, md ‘
. net pay thickness, ft. {when unknowr, test interval is choser)
= fluid viscosity, centipoise
: compressibility factor -
reservgir fempera&dre, ° Rankine
slope of final SIP bi’ldup plot, psigicycle (psig/cyzle for gas)
epproximate radius of investigation, feet
- wellbore radius, feet
toral flowing time, minutes
Ex?repola?ed maximum reservoir pressure, psig
final flowing pressure, psig
productivity index, bbls./day /psi ‘

theoretical productivity index with dafage removed. bbl. /uay/psn
. damage ratic
= estimated damage ratio
absolute open flow potential, MCF/D
thearelical absolute open flow if damage were removed
subses-depth
water gradient based on ‘s“alinify

‘ po'renfiométric surface

INTERPRETATION CALCULATIONS (GAS) -
INTERPR’TATION CALCULATIONS {OIL/WATER) ' L L Rg-
AVERAGE PRODUCTION RATE DURING TEST ! ESTIMATED CAS PROPERTIES ¥ Bottom Hole T =

Qo = 1440 (dril !a"m&cnl_l rocovsry + drll pipe capac.’ """‘Eﬁl Grovity @ 60° F - V"CM"Y (Res.} ¢ Ccmpmub-my Factor (Z).
. mmu flow :um+m hme T

. TRANSMISSIBILITY Moosred D5.1. Gas Rare m ™
oL ar ‘ M q- ‘ . loasy Gm a

. o )+ ! . M- i07 Q, 7T, ) 1637 { ”‘ i

i ' ' . » m T T

=, Molbst e oomi Mud Espansion = = &, L .

( : Dril Coliar Conversion' ' IN SITU-CAPACITY
Is Ccmuumd » )

) =

- bbis./ciay

FLUID, PROPERTIES Lo - Etimated bottor Hole Temperatus ¢ he > =

AVERAGE EFFECTIVE PERMEATILITY Estimated Pay Thicknoss  Fr,

APl Gravity @ 60° F, . Spoclﬁc em.ry @ oo- £, Bt Viscosity s e Actual Poy Theknass * Fr.

i e ]

. TRANSMISSIBILITY .. ‘ } _ - {__),. - ™

B~ 120 W ow2s {4 . mddifep T APPRONIMATE RADIUS OF INVESTIGATION
. T T . . “ o

L v b e O 1D 02, \
IN SITU CAPACITY : o : ‘ 2 VEF TS ooz, v

S . : : . ! SAPAGHTY
W ( "o N . ACTUAL CAPACHTY

AVERAGE EFFECTIVE PERMEABILITY Efimated Pay Thictnmss  Fr, -

. : . Actual Pay Thickness . Ft. . T N T :
ke {.__i. = e md ‘ DAMAGE RATIO ‘ . EDR m_ (P2 . p2)

T . R . - miog T+ 2,65)
{. PRODUCTIVITY INDEX - : DR = L:::u ccpuggiwgz = {. g - : E.o&
TP o . : ‘ L /day-ps. . . . . -

. b
thow 3200 Z Ty leg(0472r]) w270 {. A4 i
[XRY] { '

T — : ‘ ‘ : sr:w(r‘ep RANGE OF AOF oorérg1|AL
DAMAGE RATIO T ‘ =,
: : S ‘ Mex, ACF = , -

DR = A83(P,-P)  m 0463, [ : - "'-"' " ! = (

PRODIICTIVITY INDEX WITH DAMAéE REMOVED

(Pl m BLADR W)

L ~ —_— . ESTIMATED RAN\-:E OF AOF POTENTIAL. DAMAGE REMOVED
APPROXIMA)’E RADIUS OF lN\'ESII(aI\"ION L of

] - o W Mok AOF, (Mn.AOF)(DR.) B .
b va-: - VT ., U | Min AOF = (Min:AOR DR} = | ) -
Pravdown Fackor w LSLP. ESIP 100 m | ) 1-500.- '/.( % ASUTR

TSTF. " | ) AT mumm;.l

‘ mmm»kﬁ&rf.&'—\ HomZep ' hom ‘

Y : w o

| Crewdonfactor w ib—tSPa 00wl L J(_ Jiige . w N:Z;.',‘;j"“
. e T 1 - " ot substantial

. f_o_ . ?&-AMSM»« - Hym TP, H_.;_____.;.‘ ‘)-“-‘u..




B - LYNES UNITED SERVICES LTD. "~
TESTDATA|  Test No,. .4 Lynes Test 4 | GENERAL INFORMATION | =~ "~ . :

‘Formation T T.D. 9247 Ft. | Coempeny Candel OI1 144
Interval Tested ‘ 8720 Ft. to 9247 Ft. | Address

Intervo! Tested 527 . Net Poy Tested Fr
Type of Test Bottom Hole Conv. ‘ o . ‘
Cushion ) - 1 Amount Ft. Well Nome Candel mbil et__al N Ran-pam___

Started in Hole ot 10: 30\“H‘u. Tool. Open ur Js30 Hn " Well Number ' A_59
‘Pre-Flow’ T Mies, Initial Shut-in Mins, | K.B. Elevation 1904 Sub-Sea Elevation

'2nd’ Flow " L Ming. Second Shut-in Mins. | Area Norman Wells Provinee N W.T.
Final Flow Mins, Final Shut-in Mins, | Company Rep. D. Nelson
Remarks: ] Tester ‘ J__Nelson

‘ s ‘| Controctor Jenninas o Rig No.

[Btow: Seat Failure B Ticket No. 7398 Do June 8773

T ‘ o N Service Reports To: e

"PIT TIO TopUed "

5_—_above aydress

GAS BLOW MEASUREMENTS |

Measured with o ‘ " MUD AND HOLE DATA| . B

e ‘ ‘ Nud'Type - - . Gol.Chem

“Time' | Sutface Clioke Reading Cubic Feet/Day Weight 8.9 Viscosity 45  Water loss . 9.8 .
‘ ' Inches Filter Cake 2/32" Bottom Hole Temperature

Drill Pipe Size 3 1/2IF Weight

Drill Collars 3 1/2IF b. on Feet 'Run 499
Maun Hole or Casing. Size . 6 1/8"

Rathole, or Lliner. Size © 7 No. of Feer
Bottom Hole Choke Size 5/8%

Surface Choke Size

Packer Rubber Size 5 1/2%

REMARKS [ Misrun -

yredited "N T€ 35 11904 ToPIeD

65

"‘RECOVERY"' |
TOTAL FLUID RECOVERED 20 Ft. Consisting of:
20 F-of drilling mad
Ft. of
Ft. of
"'Ft. of-
"| Test was/was not Reverse. Circulated
Oil Recovery A.P.L Water Specific Gravity
Salinity

uoydidsag éun AWON JIPM

PRESSURE READINGS |

Inside._ X Outside Inside Outside 3| Inside Outsidgt | tnside.__._ Outside
‘ ‘Rvecorder No._lﬁ_]i_‘ Recorder No.__5_3£3__ Recorder No._ﬁ_ Recorder No.
Capacity 6100 Capacity 8000 Copacity 8400 Capacity
Depth 8701 Depth 8791 Depth 8795 Depth

.NUMBER KEY: - S
|3 - simaL HyprosiaTIC | 4035 4079
2 - PRE-FLOW
3 - INITIAL SHUTIN
4a - 2nd INITIAL FLOW | IECTL &
4b - 2nd FINAL FLOW oo ma _ . misrun |
A4¢,+ 2nd SHUT-IN, . - '
{5 - 3d INITIAL FLOW
6 - FINAL Flow

- FINAL SHUT.IN

- FINAL HYDROSTATIC

i/-oume

&

159, io a;;‘qq




PRESSURE CHARTS

GUIDE TO 'INTERPRETATION AND IDENTIFICATION OF
LYNES DRILL- STEM TEST PRESSURE CHARTS

In making any interpretation, our employees will give Cus.omer +he benef# of their besf judgment ‘as to the

.. correct interpretation. Nevertheless; since all mferpre'l'ahon' are opinions based on inferences from electrical, mech-

Hamcal or ofher measuremem‘s ‘we cannot, and do not, guarantee the accuracy. or correciness of any
and we shall not be liable or responsible, except in the case of gross or

costs, damages or expenses incurred or sustained by Customer resulhng
agents or employees.

m.erprefaﬂons
wilful negligence on our part, for any loss,
irom any m.erprefahon made by any of our

- AK-Y recorders. Read from right 1o lefr. -

INITIAL HYDROSTATIC. mUD PRESSURE

 PREFLOW

INITIAL SHUT.IN

2nd INITIAL FLOW
. 2"& FINAL FLOW
c. 2nd SHUT.IN

3rd INTIAL FLOW

FINAL FLOW
4b, A

md»CHumo v

FINAL SHUT.IN

BASE. LINE OR ZERO, PRESSURE"' * 2

FINAL HYDROSTATIC MUD PRESSURE

<__..4.... e e e e — TIME : RS
N.B. When only two shut-in and flow “periods are

K~K-3 recorders. Reod from left to right. rum, 4o, 4b and ‘4c are omitted. .

Typical charts for visual field analysis rongmg from
very low to high permeability.

T

" Meey.dow ‘Permecbitity: ., v s s‘;gi{h, higher permea- Slighv‘ly hi g her perme:  Average ' permeability, - Fino| Average. pelmeobtln&y. .Snong
Uwclly only mud recovered ob.l.ry. Again - usvolls ability. Small ricoyery, Iess  ond initiol shutins diffed by 50 domoge effect. High shul in
feom] interval  tested.” Vir' " ‘mud recovered. than 200" 1), '

pii. pressure, . low ﬂow nrenure .
tually no permeability, ' ’ .

Hngh penneobul-!y where 1SIP B Deep well bore invosiorn. or dum-“ 7.gm hole chamber tester,
" and FSIP dre within 10 psi. .« oge, Final shutin. higher thun the ", Permeability very dufhcuh
. © inifiol shytin, : ’ 1o’ interpret unleu the, re-
R ' . R covery is less, than ‘tha ber,
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NOMENCLATURE (Definition of Symbols)

= -average production rate during fesf,"bf:lé./dey

= measured gas production rate during +est, M‘CF/‘d‘e‘y ‘

permesbility, md

net pay thickness, #. {when unknown test interval is chosen)

= fluid viscosity, centipoise

compressibility factor .

.reservoir, temperature, ° Rankine
= slope of final SIP buddup plot, psig/cycle (pslg feycie for gas)

= epproximate radius of investigation, feet

wellbore radius, feet

total flowing time, minutes

=" Extrapolated maximum. reservoir. pressure. psig

. final Hlowing pressure, psig

productivity index, bbls./day/psi )
theoretical productivity index with damage removed, bbl./day/psi
damage ratio

estimated damage ratio

“absoiute-open-flow potential, .MCF/D

theoretical absotute open.flow if damage were removed
subsea depth '

= weter gradient based on salinity

potentiometric surface

INTERPRETATION CALCULATIONS (OIL/WATER)

AVERAGE PRODUCTION RATE DURING TEST

INTERPRETATION CALCULATIONS (GAS) -

ESTIMATED GAS PROPERTIES imated Battom Hole Tamp,
Gravity @ 60° Viscesity {Rex) <p. Compressibility Factor (2)

[} = 1440 (drill collar Sapecity  recovery + drill pipe copoc. « recovery)
e, ] nmhall'o-( e+ ﬁulﬂovhmo

Y R R T

In|

TRANSMISSIBILITY Measured D.5.7. Gas Rete =

- t«oubus‘«.mn)( ‘
( |

- .. bbls/day

B ROuT ey 1 )
L. m [

(D’mca“e'%man N SITY CAPACITY T e T
Comidersd 5

FUID PROPERTIES

| AP Grovity @ 60" F.

sortom P Tommoren bt 0t g

* Spacific Grovity @ 60° F.

AVERAGE EFFECTIVE PERMEABILITY Extimated Pay Thickness

£, Viscotity Actual Pay Thicknass

TRANSMISSIBILSTY- 1
W 16240 m
m

R s

F.
.

mdoftfcp” ’ ‘ RPROMMATE RADTS OF i-«msArnoN

IN SITU CAPACITY

& - { H

b-o.az VIR ™ 0l VT

ACTUAL CAPACITY

AVERAGE EFFECTIVE PERMEABILITY

Estimated Pay Thicknesy
Actual Pay Thickness

P PE T T

md |

b
h o= 32709&21’.@&472'. = 3270 { } -

' PRODUCTIVITY.ANDEX /. 1 -
Pl Q =
s

OR. = InGtu Copacity <o i )
Actual Copacity i A

DAMAGE RATIO EDR w__ (P2 .P2)
R RIS SALE TN mflog To + 265

ESTIMATED' RANGE OF AOF POTENTIAL

DAMAGE, RATIO
OR. = QI83{P..P)  w 0183 [

Max, AOF = LA -
R Ly
EA -
¥

{ ‘ mbiqi‘m'aub(usos INVESTIGATION
ibm VEw

Ma_-.AOF. (M... AOF) MJ -

I.SJ.P,- FSLP.x 100w

o v

; Min.AOF, = [Min AORDR} = {




NOMENCLATURE (Definifion of Symbols)

average production rate during *est, bbls. /day
‘measured gas producticn rate during test, MCF/day
permeability, md
net pay Thickness, F. {Wwhén nknovwn: test inferval is chosen} ' .
fluid viscosity, centipoise '
compressibility factor
reservoir temperature, ° Rankine
= ‘slope of final SIP buildup plot, psig/cycle {psig*/cycle for gas)
= epproximate radius of investigation, feet
wellbore radius. feét ‘
total flowing time, minutes
Extrapolated maximum reserveir pressure, psig
fina! flowing pressure, psig
= productivity index, bbls./day/psi

= theoretical productivity mdex er'v demage rernoved bbl /day/psi

demage ratio *
estimated damage ratio
- absolute open flow potential, MCF/D
theoretical absolute open flow if demage were removed
= ‘subsea depth
= water gradient based on sclnmfy

= pofenfno-netnc surface’

‘ INTERPRETATION CALCbLATlONS 'OIL/WATER)
- AVERAGE PRODUCTION RATE DURING TEST

L0 = 1440 {drill coller capecity s recovery + dnll Pipe capac. « recovery)
' initial How time+ Final flow fime
- '_ﬂ U L+ 1 1 1
i | B )

- 0 wus or 073
I (I

Mud Expantion = —
ill Collar Convarsion’

| ESTIMATED GAS. PROPERTIES

INTERPRETATION CALCULATIONS (GAS)

Estimated Bottem trsia Temperature

Grovity @00 £ Vacolty Res] e Compreuibity Fauror @

RTd - ..

TRANSMISSIBIITY | | Mearsd DS.T. Gas Rote = mebid

o= 1837 Q, 2T, 1637 ( 1
" m {

: o - (Dnll
= . bbs/day o , 1t Comdered
.. FLUID PROPERTIES ‘

i Botton Hole T

" API Gravity @ 60° F. * Spacific Gravity @ 60° F. B Visconity

N SITU CAPACITY

hae ( 1 )=

" AVERAGE ERFECTIVE PERMEABILTY 7

TRANSMISSIBILITY

Estimated Pay Thickness
Acat Pay Thicknass

Fr,

Be . g0 wiezs (] - wdtfep
» o m [ .
™ STy capacty '

S . { " Ju.

APPROXIMATE RADIUS OF NVESTIGATION

b~ 002 VRF = 0w VT

Ectimated P\sy fhkim
Actual Pay Thicknew-

. AVERAGE ZFFECTIVE PERMEABILITY

k- _}__} - n‘.:.‘s.lv

Ft,
o

ACTUAL CAPACTTY

hw 33042 T
PP

472r) w3200 (.
{

PRODUCTIVITY fNDEX
Pm 0w
e

DAMAGE RANO

OR = InStuCepocity = ( | w
AchalCopacity | )

. DAMAGE RATIO
DR = B3P -P) w0083 [{ . py =

m, -5

PRODUCTIVITY INDEX WITH DAMAGE REMOVERD

PL, = PLxDR u

ESTIMATED RANGE OF AOF POTENTIAL

MM.AOF_- QP w_ |

S R

MnAOF w QP w (44
ViR v

ESTIMATED RANGE OF AOF POTENTIAL, DAMAGE REMOVED

M ACF, = Max. AOFHOR) = ( )
Min. AOF, = [Min. AOF)[OR] w | ) q } - DI

Du-dmwu-tilr—mp.loo - | [ 1.lon-

MHWSuﬁm‘- He - z+r.

et ’uu




‘ ‘ LYNES UNITED SERVICES LTD.
“{TEST DATA | Test No. Lynes Test 5 ° GENERAL INFORMATlONI
Formation | 1.D0. 9225 . | Company Candel Oil ILtd.

Interval Tested 8720 -t to 19225 . 1 Address
Interval Tested 505 Fh.., Net Poy Tested

Type of Tet _Bottom Hole COmv. e
[ cushion 3 Amount .| Well Nome Candel Mobil et al N. Ramparts

© ) Started. in Hole ot 3:30 Hes. Tool Open ot .35 . | Well Number - A_.55Q
Pre-Flow . 15 Mins. Initial Shutin 30 ins. | K.B. Elevation 1904 Sub-Sea Elevation
2nd Flow ~ + < Mins. Second Shut.in ins. | Area Norman Wells Province  amorp
Finul Flow . Q0. . Mins. Final Shutin = Q() ins. | Company Rep. 1J ' Nelsan
Remarks: ‘ - : Tester J. uelson
.. ) Contractor Jenninas Rig No. .
|Blew:  Strong air blow on preflow. .| Ticket No. 7399 Date June 8/73

‘ Strong air biow on open. flow. Service Reports To:
‘Decreasing to dead in 55 minutes. ' 5 = above address

'PIT TIO TOREO K

GAS BLOW MEASUREMENTS | )
Measured with - _ MUD AND HOLE DATA|

. Mud Type Gel Chem

Surface Choke Reading Cubic Feet/Doy Weight 8.9 Viscosity S0 Water Loss 9.8

o inches " | Filter Cake 2/32" Bottom Hole Temperature

Orill Pipe Size =~ 3 1/27F Weight

Drill Collars 3 1/2TF - 1o, gn Feet "Run’ 4QQ

Main Hole or Casing. Size 6 X /8"

Rathole or. liner Size No. of Fee*

Bottom Hole Choke Size 5 /g%

Surfoce Choke Size

Packer Rubber Size 5 1/2"

REMARKS | Shut-in pressures suggest -
excellert_pemeabllu:y_m;m.n_me__'
interval tested. Eoth of the -
shut-in curves are perfectly flat |

t'her..a.ore_a_horne.r_plct canmolt |

be made nor a v;_rg]n ‘reservoir |
nrequrp caloilated: :

RECOVERY ‘| ‘
TOTAL FLUID. RECOVERED 8700 Ft. Consisting of:
400 P-°f arilling md _

. 500 Frof vmter cut md

7800 Bt of water
B Ft. of

Test was/waos not. Reverse Circulated

uopjdyiIsag puo awnN oM

65-V 326y N T€ 30 TTGoN To0UeD

was - not
Oil Recovery A.P.L. Water Specific Gravity

Salinity

PRESSURE READINGS |

fnside i Inside . Outside X | Inside Outside__ X Inside Outside
1619 ‘

Recorder No. __§_3 | Recorder No. 662 | Recorder No.

\‘Coﬁocify 800G - C ity 8400 e .

Y=

‘Dopﬂl“ - . .| Depth 8724 oo;'i.w o 8731 b;;;;;

'NUMBER KEY:
1 - INITIAL HYDROSTATIC
2 . PREFLOW
3 - INITIAL SHUT:IN
o .. |4e - 2nd mumAL FLOW -
~ l4b'- 2nd FiNAL FLOW
“fide - 2nd, SHUT-IN
5 - 3rd INITIAL FLOW
6 - FINAL FLOW
7 - FINAL SHUTIN®
8 - FINAL HYDROSTATIC

1594 ;o‘?)oq‘;




PRESSURE CHARTS

GUIDE T0 INTERPRETATION AND IDENTIFICATION OF
I.YNES DRILL STEM TEST 'PRESSURE- CHARTS

In makmg any interpretation, “our emploveea will give Customner the benef;+ of their, bes. judgment as to the
" correct mferprefaf.on. Nevertheless, since all m.erpre*l'ahons are opinions based on inferences from. electrical; mech-

amcal or other. measuremenfs we cannot, and do not, guaranfee *he accuracy or correciness of any mferprei’aﬁons.‘

" and we ‘shall not be liable o responsible, except in the case of gross or wilful negligence on our part, for any loss,

costs, damages or expenses mcurred or sustained by Customer resulting from any m*erprefahon made by any of our
agents or employees.

AK-1 re'com‘!e‘rs; Read from right to lefr.

INITIAL HYDROSTATIC MUD PRESSURE-
! PiE FLOW )
INITIAL SHUT.IN
. 2nd INITIAL FLow‘
. 2nd FINAL FLOW
sc. 2nd, SHUT-IN
3, mwm FLow.

FINAL FLOW

FINAL SHUT.N

mXCunmo v

BASE ‘UNE OR ZERO PRESSURE

8. FINAL HYDROSTATIC MUD PRESSURE

€l
: v N B When only two shut-in and flow periods are
COETL run, dc. 4b and dc are omitted.

me K~K-3 recorders. Réqd f}om left 10 right.

Typncol “charts for visual field unclyscs rongmg from
very low to hngh permeability. -

v

Very low perm'«lbili?y\t\ ..,  Slightly higher perm‘ec-‘“ Slcghﬂy h i g her perme- Avercge permeability, Final Ave;nge' pf."rmeobilivh“rv“v Strong ™,
Usvolly only mud recovered” . oliuty. Again  usvally ability. Smoll* recovevy, less  ond initial shut-ins differ by 50 domoge effect. :High shut - in
""from interval tested. Vi mud recovered, than 200" f') EEa Pii. "

v pressure, 'ow flow plenure B
“ . tually no permeability. : .

E-tullem pcnnteb.lny“wheee final High pevme’ebi‘l‘ify“ where 1SIP Deep well bore iavasion or dam. e T'ghf hole ‘h°"‘b" tester,
"ow finol slw'-m presiure, e ond FSIP are within 1T psi.  ©o. oge. firal shytin higher than the " Permeability ery.,. difficuly
R EETP ‘ BN T imitial shutein, 1o interprot unless the re-
s ' covery i lexs ‘thon. chomber
fength, Flow pressure builds
up rapidly if recovery is
large, similor to o shutein.




Pi consultants I.t.dl
PHONE (303) 262-3600
SUITE 8, 1930 - SA STREET s.w.,, CALGARY ALBERTA
T2S 2G1 ST

Prepared by Thomas Boleantu, P. Geol.

July 1, 1973

821 -11 -05- 018

WEII. HISTORY REPORT

CanDel Mobll et al N Ra.mparts A=59

65° 30" N.. 130 30" W

N W T

OTTAWA' CAN.ADA
®
”Affﬂfrs & Nov\\'\eﬂ\




Bi Comsultants T.tA.
PHONE (303) 262-3600
SUITE 8, 1930 - sSA STREET SW CaAaLGARY ALBERTA

TS 26

Frepared bv Thcmas Boleantu,

July 1, 1973

821-11-05-0

i
- -

<. OPER

WELL HISTORY REPORT S

Cii and Mineeal Divinizn

CanDel Mobil et al ¥. Ramparts

-2 197
65° 30" x. > <2 135




WELL- HISTORY REPORT

' SECTION 1 — SUMMARY OF WELL DATA

| a):swe1lxNéme and Nurber ‘ CanDel Mobil et al N. Ramparts A—59
h) Permittee ' - : & Mobil 0il Canada Ltd.

- e) Name of dpera£or 3 ' CanDel 0il Ltd. - 330 Fifth Avenue S. W.
: ;o o : ‘ : L Calgary 1, Alberta.‘

d) Location ' = | " Grid 55-30-130-30
R S - Lat. 65°28' 04" ' Long. 130°39° 47"

Unique Well Idencifier: 300A596530130300
' Universal Well Location Reference: Lat. 65.46778°N
o L Long.130.66305°W
). Devélopme@ﬁ Well : - |
Peimit Number ° | ' :“ 4430
”Drilling Contractér .. : : ‘Jennlngs InternatlonaL Drllllng, Llcence 1988\
: S . - . Rig No.l, G.C. #500 -EMSCO
EMSCO Pumps DA 700 & D 500
Drllllng Anthorlty B ‘ St No. 634 ISsued‘Decenber 1, 1972
‘?Cla351f1cation | L .  New Fleld Wlldcat ,
/ Elevation SO S Ground +1890 ft K.B. 41904.4 £r.
Spudded S January 22nd, 1973 (00:15 A. )
‘ﬁCompleted Drllllng L o ‘fJune 3rd, 1973‘(12*45 P.M.)

Cepll S fﬂ G ;e f Drlller 10, 515 ft. in Ronnlng Fm»
[ ‘ | o s Log. 10,520 ft. - ‘

Well Status,i“ S :psa

ffklg Released Date 't Jume 1llth, 1973 (7 P.M.)

Hole Slzes » S o Iy 26" o 30 £t.
\ : <5 > e 17" - 126 ft.
13 3/4" - 1,003 fr..
.8 3/4" - 6,380 ft.~ : | “
-6 1/8" - 10,515 ft (New Hole from 6?62 ft )

 Joints Wt. ;f’ Gfade f hew/Used Depth‘ Cement

7 (Constructlou Plpe #235) New \\ 111 ft 400 sit
C 36 MMr o " New 998 £t. 835 sx
23ﬁ CN-80 J“ANeﬁ" 5789 ft. 400 5%




- WELL HISTORY REPORT (Cont:.rued)

SEC‘I‘IO\T 2 — chrocran SU‘mARY '

. Jf(h) Report

of Blowouts- Nqne

'Hume Fm, @ upper contact, 7121—7149 ft.

Y

FDC/éR o
(a) | Forma -ion Tops CNL/GR Sub-Sea Sample
Quaternary 14.4 £t +1890 ft - Surface
Tertiary ' 2145 ft- +1759 ft 150 ft
Cretaceous . 245 ft +1659 ft ' 245 ft
: : Sand #1 : 572=792 ft +1332 ft 350-710 ft
‘Sand #2 1172-1204 £t +732 ft 1170-1200
 Sand #3 1310-1318 £t +594 ft 1310-1320 £
'/ Sand 4 3080-3160 ft - -1176 ft 3080-23120
Sand #5 +4180-4354 ft -2776 ft 4180-4355
‘hssmuppzran ‘ o ‘ 4354 ' ft -2450 ft. 4355 ft
U. Devonian - Imperial Fm ‘ T 4420 ft -2516 ft 4429 ft
Y - (Basal Sll‘tst/Ss. Mbr) 6367 ft -4463 ft 6363 ft
o . - Canol Fm 6665 £t -4761 ft 6660 ft
M. Devonian - Hare Indian Fm 6920 ft -5016 ft 6915 ft
\ ' - Hume Fm@ 7133 £t -5229 ft = 7131 ft
- Headless Fm 7306, ft =5402 ft - 7305 ft
- Gossage Fm (Landry Ls) 7556 ft ~5652 ft 7552 ft
. s ’ (Arnica Dol) 8206 ft -6302 ft 8217 ft
Ordovician/ - Ronning Fm ‘ 9355 ‘t, -7451 £t 9370 ft
. silurian ‘s T
' Total Depth " 10, 520 ft 10,515 ft
®) Cored Iritervais -“‘f“None :
. “ (c) f‘Ctre De‘scrig“vtion;‘ - None
(@) | Samp'le Description - Attached
(é) Paleontologlcal Determn.natlon ~.None".
j‘vSECTION 3 - LNGI\IEERI‘\IG SUMMARY
(a) D. S 'B-'s /D.S.T. #1. 10230—1054.5 ft - Misrun Ronning Fn
/. D.S.T. #2':10220-10515 £t . - Misrun' M
(Charts 7 D.S.T. #3 10390-10515 ft = - Misrun e
Attached) D.S.T. #4  8720- 923 ft. - Misrun . Gossage Fm
D.S.T. #5 8720-/9225 fr  Stromg Air Blow "
: EE ,‘died in 55 min. S :
‘ ‘Retov. 400' mud SOO' water cut mud 7800" fresh water.
Cb) CaSiﬁg Ré‘cord - “‘A‘ttachéd
(c) ‘,B_Lt Record - Attaiched’- ;
(d)‘: *‘I’ud Report - Attached"
(é’)“‘ Dev:l.atlon Surveys - Attached
) ‘Abandonment Blugs - Plug ‘!1 10400—10515 ft - 30 sx cement
L ‘ ‘ = Plug #2 - 8700~ 9225 f¢ ~ 110 sx cement
- Plug #3' ' 5739- 5859 ft ‘= 30 sx cement .
. - Plug #4 Surface pipe ‘= 1B sx cement et
(g) Lost Circﬁlation Z_ornés: _,




WELL HISTORY REPORT (Continued)

'SECTION 4 — LOGS

a)f'Elec;rical:' Dates Run
May 25th

Jﬁne 3rd.

b)f Geological: May 23th.
| . June 3rd.

Intervals

. 5,7%4- 9,896

5,794~ 9,900

5,792- 9,898
50- 5,775

9,896-10,512
'9,900-10,515

9,900-10,518

0- 10 ,000

10, ooo 10, 515‘

fr.

ft.

£t.

ft.

ft.

ft.

fr.

ft.

Type Logs Run

Dual Induction Laterolog '

BHC Sonic Gamma/Cal;perf

Formation Density/Gaﬁma (¥DC) -
/Compensated Neutron (CNL)‘

Compensated Neutron Gamma‘(CVL—GR)
 (Cased Hole)

‘ Dualenductlon‘Laterélog

BHC‘Sonic Gamma/Caliper
Formation Density/Camma . (FDC/GR)-

Logged by T. Boleantu (P.Geql%)='$

Logged ‘by P. Brown




CenDel Mobil et al N. Ramparts 4-59

" Rig & Camp. MacKenzie Mounteins 10 miles S.Y,

;7 Looking NuiW. Cong’ cmerate L T. Boleantu, P, Geoloslst,
P encountered in well, is l-oce.ted L sitting beside conglomerate.
F ‘ i as outcrop in. ravlna near \yater 8 L No‘te large, well—rounded boulders
S _;’edge, in fore—greund ,»-"me.ny of‘ vhich are hard quartzl‘;,wc .
£ S 'Rig growid elev. S +189O £t Lo resuliing in” “f‘fzcult dnlhng
Top conglemerate in well +1759 £t et well—s::.te. !

RiVer elevat::.on ;4-1755 ft




Rig & Camp.  MaocKenzie Mowunteing 10 miles S.W.

i B ‘ ; & . Sl '.Af; .

- Lookihg N;H. Conglomerate
encountered in well, is located

‘ "~ . as outcrop in ravine neer water's
edge, in fore-grouwnd. :
Rig growid elev. c +1890 £

"Top conglomerate in well 41759 £4

“River elevation . +1753 £t

Mey 1973.

T. Boleentu, P. Geslogist,

sitting beside conglomerats.

Note large, well-rounded boulders
many of which are hard,quartzitic
resulting in difficult drilling
at well-site. :
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Large Shale Shard (Caving) Cretacecus. Notexo_g ~Cretacous Shele Shards = Cavings
pPyrite nodule and graded silty laminations. : following stuck pipe at 4429 £i

-Difficult to circulate up,

Fine-mediwm crysteiline Dolomite w. - X9
ercrystelline ‘& micro- .

‘ "Hoitled,-‘Lim:estone';“‘Intrabi.osparit\t;.‘.‘ Gessage ‘formatidn ; _
X9 . (Lendry Ls. equivalent) med-good scattered int :
o . o . : Vg porosity. Gossage fm (4rnica Dol. equiv.)
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smpm: D:-: TICK - CenDel Mobil et el N. Remparts A-5S

7 o; sarnle wes peat, muskeg.

:"e .
wings y S
1 mir'ae, ae*-:::a“ ost, 1 yers o

to ‘ - with wa
indicated the foll

—
TCONZ:

o
"'\‘" vasta 9’ ) ice
L-e; ylery . - i B ‘ ) o ) oss B
Cor:r; ot y ' o ‘ ‘ ' o TASETS F e SR L |
C\L/PQ “l“f °§: = R 30 £ £ pest moss, siltsone & sﬂ.a;.e,.‘...ed Dgrj to brn, =med nc. (Clvs‘t.
N D ; : : f - one, vel—«. 1., Tge to slty,, Ccal—olr, b"t., Pebbdles. (conc' )

'170-18C £4. . Cong ‘ne terog enncma comn. oL Oa‘.u, Ls, Dol, Ss.{wh-yel. )y peb., = - 2" Ko ..a+r1x
o ' . 0r Cement an“arany, poss*bly perzafrosi (*co) cexent as loosely corsel idated..
‘qu.:.r+z~t°s of wih. f-mg. eytremelv hcx. - el’—roundba (up to 40‘7 o? s-we)
190-200 ‘£4. ( a;-a. 2iner u” gy an & Sl tste Pebbles’ up .to L“, hete Tog. co WDy

"20_0'.,—25‘0 Pt.: ‘Con‘g. a/a, coooles to 2“, mell : Qtzu-wu—~e stn, Dol—wh -J.t cv, hc.

250;'245 “" Ccnc' &/a (ZO ) Clys., (;O,a,—dx. brn-—gy, hé, alky, sl s.l.'ty. Ss (10,4:) 1t ;y, u‘g,

i 21*3—250 i, C.L&VST. (70/9) med—ck brnsh gry,‘ olo{: Ky, hd, mlg;—mcaceous,
Cre‘taceouo Lo “:s (202) 1t zv, s1 tj-Vf‘C‘,‘ arg. ” o
Spl /25 Pt . “Cona. ("O/c) a/a '
"’DC/s:R b5 et 0 : S ‘ o _
R 250—260, le (a/a aense clavs... varle 7) 80%, dk brn—zy, _ -micaceous,
PRy Sll tsone . (20,0) med E,y, '-rdg 1o 'ug ss or. sh a./ L "

260-270 a/a brn-— blfy (clyS... var. ).ulc-m" ca, (807:;) it »st (1;70, a,a, S&'O. gug
IS S ("/c) wh. vfg —s).ty, : ;.hn la:n,

276—280 _ Sh. a/a(90~;w.occ. py"‘._‘nod ! Sls"":.. a;/a"(57’a) G . Ss a/a (5%)
280-290 Sh.. a/e. (Cb%} occ. pyr. "" Sist. a/a (10%; grd 4o vfé;‘: s-s“:.““
;"290-300;",':* i ,],Sh.“jf‘: (95%) 51 S"- ‘ (

300-;10 4 sa. w0 AT "

Vﬂaw&ﬂ“ff % N@m-xmnmmwwﬁw,

520-3%0 #t. 3 if “*’ ;ﬁ‘ A ‘£51tsu- (5p> med. g7, erg. lam.

I

O

“ce. lam, }allry, occ. nyr. Slts‘;‘.;_,,g/’gmedz.“ &y 2




490-5C0

500-510.

520550

‘ Sh.97p i:_’b’kj, nyr ncd ‘mi c-mlca Slls*f-(;p) dx gy a/a”

S*mnle uescrin tion — Cenlel Mobil et .zl N. Remparts a-59

‘war ‘) 95%, ak brun-gv, dlkys mlc-m.c , hd, 3iitst; (5%) med ay,~brngy:
‘ : lem, arg.. .
ptly slty ‘ SRR
n n-sltw, min py*.noa.

n

{ pyr nod & lam, "

orn-gy, arg.

&prf;'néd.
ogésslt ,‘ﬁin ;ic-micav”
y?mic;mica; pﬁf cbm
ydk ff‘-gg, n*c-m*ca, ﬁyr,
l‘bst a/a10,o, dk gy’ _S_g\»l",s &p‘,’\«’gg-s:'.;ﬁy,
/ﬁnyr. nod. Sltsb. ”1 k : | o

dk brn—gv, blk}, hd mlc-mlca, pvr nod

Slustl(rOw)med—qx gy, occ grao e vig, ss.p

;90%;fg1‘§yr?~‘ i ‘jj Sltst.(lQﬁ “dk‘gymtc ck brn—gy

Sh n;o ,1”3?- no" 1‘,st.(5,a) " ,grdv to ss SS-(5/=) W"l-l‘ gY’SI‘YrS&P

vd.gc i




590-600 £

" 800-610

6‘1‘0—640

c>2o--6~ofa

050-640

640-650

;650;660"
6@0—67“‘

orO—coO

630-490‘

c90-700§

”720-790]" 4

'/50~?e0

7Lo-7oo
750-,90{‘&

796-600 £t

Semple Descriptien —~CenDel Moz i

" occ sity, plt freg.

Slisﬁg

S1ist.

10% .

Lt

" Sltst. .

’uk ory uc brn-vv,a/a i

“:f olk nlnt fr-s,ny*w;”

(25500-6”0 Pt) z &g

"

eI

»ohn arg lam

al X, Razparts.A959
Sist (5%) mc EY: &g, lem

Ss.(5%) wh-1%t gv, ‘fg—sl?y‘

Sse.

A‘IQﬁ mea-ck gy s.0cc. vfc ‘ss; arr‘

;o

» lamo ss. med cv.arg, S-.V—ery‘

Ss. cy, sl y-vAg, s&p.

< ng, eus*o,arg,;ymn
Ss. pH‘;‘:y_ slty—vfé, san

S,

mec g*y, occ. olk plnt f:dgs.

Ss =3 690- S
o

med gry;; lam, i

Lasa

i

1t-ped

Silts», Y

gry, arg;”ai scy




'dkgry to dk brn-gry. mic-mcz
(c"avs..c*ze u"pe-bl’;y, hd “)f*,z:ou.

otiy slty
- occ dk ~i~y

& plnt "‘raas.
n

- OCc:’frac-sks
& ol»: Sh

? mc grj o"ky ‘o sl Pissile
occ /P¥T: zi c—mca ‘

1“0% a/a ul‘. sity ntgsn;

97 0-1000 *t y ﬁcc ik gy to 51k, bi“y‘£Q 31 fiss.
‘ Iy ‘ : :n:.f--...lca, arg 1&. shdy ¢

idoo-iélcxft*f Sh 5%5

10 C,_ "\20 £ 80:2 - mnr?yr 'ncd.
,5]10%—”‘:)0 £o 0 SWTOR

ﬁflG§O—1Q405, . &n 700’ c/a’”cc. m‘c-m1Cn. dk vrv-alk blky‘“~‘5“"~“
TSR D S S Y flqs, “

vrv.- olfy, sl ‘133, mc-mﬁc co:am,‘sl
' R f‘omz. asp’ lCcO-llCO 4y £U
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: g . med-dk gry a/ e ‘ SH ‘
?100—“[“ e "’i‘lu br:,*'.a/ micrexlin sl
‘ med-d 7 s af %. - \cv'-<"’) e S
7170-7180 f% - ; 1% f‘ = : ""? : Lz Tig textvre sTicroxiid
’ SR £ cc wh calc in fres

*
£

T18C-7150 7% ,
P _ med g1y /2 K , o
‘ 71‘90—7200 ££ - LS. S 1t a/ab«os arite comm, It fresy eringrexll
: med gry a/a oce o ¢ hd ' ‘
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Page 26 Sempie Description
s 65h med gry/bra,occ dk grv, mic r’fe, mnr bio&intremicrite,w clasis less thn lmm
Ls 15% 1+ gry c/a;01osne;i te,micrd/rexlln, hd, dns ,‘plty, arg,océvpyf.
L8 70% B a/a micritic, erg ) ‘ '
Lg 30% ‘ s bio&intrasparite, w bry,ost, brac ‘frgs 1-2mm clsts,mlcrnxlln
s &% e/e occ crin (wh gecalcd ~oce. ek gry; arg #
Ls 35% ¥ 14 gry, less rexll a/a micriiic les: spsrite, less fcss fes occ»ny”
Ls &0 M med~dk gry, hd brittle, lith
Ls 0% *  iptrasperite w .5mm g & lese f‘lt & di Ls & foss frgs in spar cmt
LS 80% " erg, a/a w. mnr bio/intra frzs, SH 10%dkg *y/nlk~ lny, w ls frgs o
Ls 10% "  Dbiosparite; rexlld, occ m-cs xlln-wh calc (vugs/fecss), oce wh fres
Ls 7c% ® arg, ned gry occ ck gry. s/a , grdg more arg & dkr tin gbove p
Ls ~O% ® 1nurob*ownar1t° to mlc*lue, ncc 1c*ox11ng =nr ulcrltlc, non-xlln L;"
~occ crin.bracseoct frgs, up to °5~m g,ccr»“ zrg
LS 80% *® ‘a/a erg, micritic; no ~-xiln, grdg§;, dk gry w Ls frgs,lmy teo a:g Ls
Ls 2C#% " e/a occ micre-xiln, sl saccy, occ wh cs calc xllc L
LS S0% ® . afs sl argy o . 8K tr,dk. vrv w. La frgs,limy
‘Ls 165 - " g/ sparitic, occ wh ¢s calc xlls | RN L
LS &% % 2/a arg, med~dk. gry,scatt foss,hdSE 10@&& 5ry~b1k,lmy,b1ky,w Ls frg
La 5% ®  a/e whycs xlln, oce bf, sparite .~ R
Ls 85% ¥ g/a arg, occ fosas- 1°Sulc frgs, SH 5% a/a b’”“~*1ss ptgs
Ls 10% ® " ofa micro-xllin, bloena‘,s t, .0cc ¢s xlln calc~foss cecity £ld, ‘nonf
s é5% T . afamd ur/v*y, micrite-~biomicrite-.5mm, SE 5% o/a e
Le 302 "™ o/a ‘ \(aAach,wn1evfgoo». ory, mer py* in hs
Ls &5% % e/a med gry, mieritiz ‘8H 5% a/e -
Ls 3% H a/a bio & intre S“a’lue,”rﬂo ndn 3 11n,p1yt hd, dns’
Ls 5¢ ® a-micro ~¢s xiln, Ddiosparite common,
Ls 57 . ® ;”a/a sicritic, har. nonylln,urlt,occ ost,foss,. in. arg mlcrlue,’occ
o P ) wh calc xlls reps foss cav. fald : '
LS 4o M o a/e med gry,. ron-xlln micrite A
Ls 602 % 1t grys f0551119 w.trach,occ microxlln biospar .Smmocc 1-2 mm
560 " a/e - N e
Lo# - ® a/a,biosparite, f7ca‘xlln, crin,brachs tc lmm. frgs’
30% " “'a/s micritic, occ foss frgs ‘”' ’ d
s, 70% % a/a microxlln’ &
30 * " afa arg, micritic, scatt foss frgs & clssts, SH 57,b1r,occ brach
65% . " afa occés xllh blospaélt ,mnr wh cs xlin calc-fossA“ld cavity
55% % e/a micritic grig ‘lithographic,hd SH 5% e/¢
L40% A a/a‘odé iniraclasts to l 5mz, mainly biospar ef less than «Sma,.

med ng, mlgrltlc, lltn, sl args cocc. scapt frgs,occ pyric
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med g"y, e/a pelmi c*l‘he-ue;saante,snot ed,micritie.
‘ d.c grys micritic e/e : ]

a/ap elspar-pelmi cn‘te a/a spotied”
u.ecorj/br‘., occ pel micrite,

L

{

-

med-dk g;y, litk a/

dk g-y, lﬁ th, peu.ucn te ot mcv-;. ge,

i gry, i
. akgr

s

‘grég ék gry/bra~med gry, lith, a/a ‘
&/e grig micritic, spited wh fr2 wh celcispheres & foss frgs
2/ grig it-med gry. tan, lith, x cri'ic
" spotted, deirital a/a ﬂ . ‘ ‘ A
med-dk zry 2/s Iith Ls 207& 4ten, occ mottled *y/tan,occ n.,lw‘ '

u

»

®

dk. zry/5

J’a

me:l o'rw/b*u, lith, Acnte :

-',"kme..-rik gry,‘ h.th a/a. S

o/s ‘ ‘ : ‘ SH b"k, thn ptgs,y g*dg limy.
. grdg sﬁe‘ gry, w. occ sparite "birdseye® CQ131 scheres, ans, na

‘&/2, detriial, spcited ‘

grdg med~dk gry a/a, w . celcispheres, g¥ dé dkz thn gbovs S
afa 8% 5% dk gry dlk, arg, 5rcg Iny-arg. -bs
ess dk grys 1ith; w. scett calcispheres ®oyes? )

detrital, intrabiosperite a/a; spotted 'SH 5% ’:'{.k_grdg bl

a
. ‘a/a 1ith, occc pel
‘ " ‘spotted a/a. pelspar
‘med-dk 3 ru/-.h, t

trediosparite; speited(moitled) calcispheres comz, occ micritic
Y 4-?.:1, mieritic, sl.pell. mnr bit. S'n ptss

&

g/amicritic, mmr snar. x.et*ltal,occ calcisph ereq,-nottj,
9-/3 1ith, :

occ intrabiospari "c?as
critic, occ cglcisphere
apel snpr-ln*“aspar, s,ov‘tea, 5-1.5 m:n,s'”urr:
tex l-—"m

84/

‘a vie ca;clspnere "oiz ue—ﬂye
pelssasr a/a ey spom.ed ‘ , :
e./a dit ‘gry, micritic, grdg -Ls 80% tan, lio,h hd, dns pliy,nicrite -

mnr blk blt sn’ 'a‘hf-‘s ‘
Ls /?% tan, - 7lt‘*r 3/3

‘1ith; ‘Ls 60"0 tan a/ae*dg zed gry, 1th, o

‘rexll, czlc; Bor s & rexil calc vz.os,

dicr thn gbove Ls5/n » dk gry 2lk, arg.

a/e. spotted w calcispheres, occ, m sexil Ls, sft.oce c-:lc flo. fr-
bro, 1it rz, occ ,e*m.-.cntc, " Ls.5% al:c, 8Tg

a/a spotted , grdg lzc‘nter thn. above i

e spotted J‘Uon

a s.,o»»ed
Ls 70‘"@ tan, 1‘:th, br:.‘h, =

a/a snotﬁted, v=l--n‘.:*am.c'-1»c 5~1mm, cee’ 1t c‘rnsh gry arg LS
" a/a lithy w cal sphe‘e“blrdsev:e » oce foss, nel,

a/a snotted o S e _
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796C-7370 ££ LS 20%. 1tzed grvs. ncl,lntra,b‘ospa;i te, spotted, occ pyr tr SH grn/ery -
o : Ls 8C% : med-ek gryfbrn, lith, occ frgs,w calcispheres ;. ” |
| 79707580 £+ 13 1CF  ® o/ spotied |  tr sk gm
; R . Ls 40% o g/a lith,micritic = Ls 50%, ‘tan, 1ith, hd, brit,
‘ 7980-7990 £+ Ls 20% - ° a/a spotticd pel, intray bio-sparite tr SE grn
- . I3 60% dk gry, 1:th a/e | o
7‘990-8000 £t L8 1C%  ® . ofe spotted ‘
‘ ) N Lg 8C% % occ intr,pel micrite, 1ith, sl fres Ls 10% ﬁan s/a
’ "800”-9010 £+ L3 10% ® e/a spotied , grdg wa calc fozs biospar,
7o Ls B5% dkzry/om,micrite, . 2/a Ls 5% 5lk, erg, grdg l‘mya_s’b,;
0010-8040 pig s ko oo . a/a spotted, intrepel zicrite; grdg srarite, scc wk microxlln’
. ; ;. Lsg50% - . . ® lith gja. ‘L3i0% arg afa /oce. bit, £id vugs T
8C20-8050 £& L3 30% v a/s spotted calzar. ; ‘
o : : Lz 40% . dk gry, lith, e/a. - Ls 30% tzn, iith, brit a/a
- '8030-8040 £t ' LS 2C% med' d r'x/«ry. spotted, sparite, ccc micritic ‘ S
Sooo S0 oo Ls 7C% . dk gry/brm, litk afe,pel.  Ls 10% dk gry to bik, arg, pliy
8Che-805C £ L5 30% 1% gry~-wh, spotted, calcar-sparite ‘ ' -
B i s 7CE mnd-\‘\ c'*'}/b“n.. iith, w wn cdc:.sn::eres ‘
3050-8050 Tt 3 4073‘ wh=lt gry, .ccc tens 1'1t.¢aspar1 te cou_m, si rexlln, 1i ghier ihn above
¢ ﬂ S - ‘Ls 3% ‘med gry a/ss 1ith . 84 5% 1t grnsh gry,sl limy, bik pel & foss £ .~
. 3060-8052 £+ LS 7CH ® . "a/a Texlln sparite, spoticd _ ; .
: ; e ‘Lz 30% ‘med-dk g v-y/om, iith _./a ecce grig grnsh grv. arg s S
8080-8C: . £t L3'2@H ® ‘sce tan, spari te, occ rexllin & enliy/«a : R o
S ;. Ls2C% . C efey 1ith i ‘Ls 0% tan,-litk, scett calcispheres,hd, br
8020-81C0 't LS 50% % calecar/sparite; ro . {orig gr mesked) - ;
‘ e ; L Ls 60% " g/ Lith oscc o, e 10% ":.a.n§ a/'a
. .8100-8110 't LS 2c% * - afd sl rexllzs
So 0 oLs 10% ‘dk gry, oct bik, arg - Ls 70% 4en, hd,’ bn‘b, hth, occ calc:.sph
8119-8120‘ft4”‘ LS 3% F‘ - a/a tzlcer/sparit \ ‘o
0 Ls 50% . med ET¥ s ‘oce dkr gry/ferg L; 20% ten,: ../a
8120-8150 £t 1S 10% r\—vn, talcar sSparsw wh calcn.snnercs, sl rexiln (wn)}
A 7 iy i Ls ¢0% o tany nﬁ,brlu, iith, micrite, pliy, occ sceti fose frgs
F AR 5 e ",'”‘81)0-—8140,‘3‘1: ‘LS 20m B/ 1n‘tra icsparite, sl rexl.Lr -*r‘ spar a. ,
g Y S S o Ls &6% 0 tan, hdpliy,’ a/a. S P
81{?0—8150 £t LS 10% P a/fa calcar,orc.nuc,a/a s1 *eml*l w.cale colc~ snnere"b:.ru eye“
; SO S LS"85:7> £ tz-.n..-med grv/om, ‘J.«.h, bnt a/a ‘
_ A PR i ..a\a.a 10% wh, £xlin,. ...nr bés , ' : Lo
' R S ”‘81‘%0-8160 ot LS 105 *""-:.t ZT¥s 2 Calca.—':pa. afs o E0L; 1?0 -ih-lt ETY s £x1in occ m’ xlln

8075‘ tap,“ occ med gry brm, 1i th, hd orit a/a, -
1510 B a,‘;;‘spa tlc w “b:.rdseye »ex. g. dg f—-cs xlln Ls.,
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, pF-1t brn a/a _.1c'~'ox11¢-, occ f-z x1lm, oce tr frc por in med xlia Dol
- occ doifc Ls a/a

‘a/a microxlin,occ med gry, w sl limy grdaticns,w scatt wh celc foss or
‘a/e dolie s : . birdseye, calc-wh to 2mz., 1-2% :
2/a £x1ln oce m xlln, occ med zry, scatt p*é"r por in mxile Dol, fst .dr 1“-5.“
SeC BTV Ls , dolic interbeds - ‘ ‘ frm 8288-70 f‘t,

2

“buff, ‘micro~f xliln, grég 1im;

-

A

I STV SR R

‘med. gr¥, ccc of; mhmﬁ in, grdg 1my

R =}
o 0O

t*l

bf, microx 1ln' sl lizy vrda to 9079 DOL mea gry e Y o
“tan-med gry/brn, lith, brit; hd, plfy, grég dol B
‘1t gry-bf, microxlin occ £xlln grig lmy

“f 1t-med grys lith, more arg thn dolic, grdg dehc a/a
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’10070 zed gT¥, sl d.rr dm above, f‘rlT*x, occ micro & m, xll 2y hq,grdg lt g3¥s Im v

‘;O’S wzx, be, m;.cromln, sl imy, grdg ¥fxlln, no por.

5% /1t-ned gry.microxlln, limy occ gr"" doiic Ls . SE 5%
50*/ wh, _b“ s./e.  v¥fxlin sl lzy . more ox*dseje éalc 1n

6370-8980 e’

:m. 80 v
Dol 20%

a/a calcar/s;zaritw sl rexiin
& Yy 4 r4

b
ny 1lith grdg dker gry, hd, dns micrimxtiic

gry brn-tsn, itk o/a . - ... DOL 5% /e med gry, f£xlin
to wn, cglcar/sy~- efa sl rexilnto wh £xiln :
‘med gry bra. to ian, 1ith 2/a
a/a calcar/spar sl rexiin grdg Doii 0% 20% tan, occ med "v-y/b*'n.‘
ten-zmed gry/brm, oce dk gry arg, 1ith, hd, brit/ ¢x1
*y-r,h 1"::11::, ccc mi;rc' 1ln, nd, &ns
c

.

ritic a/a occ 1k pyrobit in prim por.{no B

d-d.k crv-l:.‘ iy ‘see a*g, --d, dns,

a/e microxila oce £xlin (no,ﬁ)
occ grdg iimw med gry Dol,

tan, brit4, lith, occ med rr‘v/bm

Tans it-med gry, micritic, ‘rr.h . L

wh, bf, micritic; oce sl deloic ‘ L
med gry oce bl dzc*oxl’n cee ;xlln, sl hmj,w wh celc "eirdseye®
med gryy oce dk sTY S

lﬁ,—nci gry, mcraylln occ fAlln, hc. 31 limys -n‘:.erg*ad to Ls

scatt cce p=f interxiln nor. L

,‘ea £T¥s oSk arE,. zmicroxlinoce fxlln, sl 1my ¥
J& xgn‘-n,w/a oce..£x1in grdg !.i".r to rexi

LA.'

a micrexiln 31 l_m, gcc grg limy sem,- A
) ‘oece pr-Ar i sox in “x;ln J..ol




Semp le Dc.;c*a.p ..1c*'

90‘,@ bf -—l'c bmeur"l“ a/
1C% ned-dk gry, arg, sl dol c,
4Ch of-tan, vixila, -
Ty - 20k 4k gry, arg..dolic a/a W 1% wh calc
4008410 £4 ‘2679 >2-tgn, s&f=2 sl limy Ca ir. wh cale Tigd, ‘f‘-c
S . 80% ‘ med gIY, dizry sl lmy.grég dloic Ls, vfxiirn oc
4oz, ¢ ._ cafe S - ir. wh calc ffl‘d fre
o SN -® to med gry/brn, ccc 6k gry erg Ls
_60,’9 .® 0 grdz med gryshidrn, occ 'c;;:l‘
Log o : n ‘u.LC-A/C.. om/z-y, vP-{xlin
L 80% \ aza : S
L0% ' v o/a fxiln grdo-f.'_a In, tr p-f ix in £xilp Dol, scatt.ccc awvg
CL 8CE 7 ' gzdg zedgry/brm, f£xlin te vPxlin,. s grdg dkr, occ P¥T
5% 'F med bra/gry. gree dkr. arg. /Jp-f <11z , ccc mVES
T o : - ~calc f3il1led ves int: icritc W oO-lIx Z.
84603470, ' DOL50% B ' '
; o ., : , 7“/°

Bid0-8i50 £t L 106E ¢
8490-8500 £t DOLICO% " &/
'8500-8510 £t DOL 1008 *  ef: £€>1in§odc

)

8510-3520 £ bala 90% R - afahd, éng, miecrox 11n-vfx11n, in‘ot_lm’.;ir,‘scatt~ r ianc:f
g d ‘ - ; N & ] , N
‘ J10% dk ZT¥, arr_ grdg blk, occ £xllin . :

-

8520~8550 _wlO.z/o uea ry aj'a A'ﬁ:v b‘i ixr l" ¥ Py s grig lizy v“x1 1*1 .._,, ir por

50-8511—0 L 95/a B ‘afs si Brgs sl li::y, =,_cz=~ vfxlin doz.ic Ls, tr, rare Tr por
5% dk g;z';,'/olk, arg, thn Dugs, cce’ pvuc in Shy, ' /1-2% %h celc zrcs
0540-8550 3 85% % [ 2fd. vfxlin, sl arg, sl izy, 1% b fca.,c £1¢ 'fres.y 1% W
S “‘lu,o S ‘_““" e/e grég dik sh,, /occ pyr not & lam in Dol @ . -
‘ _ . 5/0,__; ~dk BTYs lith dnse, ccc int a\'mm‘.cn«.e,rrdc delic :
70-8560 " - LOG?; meﬁ g"y a/a, vf«.&.\-’l' Sl ar,s & l Y s ch ’X,SCa‘\‘.‘t 5T DCT.» _./a wh Cal

60-8570 ' DOL 60% L _/a S grcxg ‘Dol ‘2\:«: “dk vrry, +vfx1ln, sl lmy,mnr arg Dol lem
, :2"“7 11; bra gry-[ ‘wfxllne. w mnr, oS DX no;.lx, trl 1t grm sk, = -
A ‘mnr vfg or coated Si gr » @nr wh cgle fidifres”
60%, ," fe a/a,vfxlln, gvdy si Imy,srg ccc.dk gry / or 33 grns a/s. (o“:,z
Cohog T 1t bv'n to 1‘:. gry a/a ‘-hx”* in, L 5/: arn, l& vﬁ, occ £x1ln*




T : k aa A ¢ D
‘ Page 32 Semple Descripiion
8580-8580 £+ DL 5,,- 1t gry, 3f, vf~frliin, sl pyr |
0L 45% med-~dk gry.vixi'n, si imy DOL ¢ék gry,/dik w card ntss, grégz Sh, mar pyr.
- 8550-860C £+  DOL 70% med-dk gry, fxlin oce microxiln  cec b cilc flé f£res oo
o ‘ Dol 50% 1t g /2 * 5 * ir bik sk, 2% blky. grdg Ls
! ' BECC-861C £t DOL 3C% med gry cc <k gry efz - w tr blk sH o
: ¥ P Dol 40% - . wny 1t ~v-v/c..‘, micro x1inOvfxlln, grdz lmy & LS 10% ned gry bra,
8610-8620 £t DOL 85%. ¢ ccc dk gry &/a oce lmy, vfxilin, mar ‘p:,r conc. »tr wh calc £1d fres
, 8 ‘ ' Del 1G% L gry bf, o/s vO-fxlin.sl limy, LS 5% mea gry brm, 1itk sl =icrxlizm
s oo : i seati pr-f> ix,fxiin por . o ’
£2C-865C 2% DOL 95% % a/u occ 1% gry-dk gry, vi-cce fxlim,sl imy, 1-2% wa clc fld €rés
: _ i Ls 5% med gry ofa ' L '
E 8630-864C £+ . DOL 20% % - sco ak gry, arg a/a L5 5% med brrn/gry-tern, lith, hd,. des, hd
o Dol 75% 1t gry-of,vixlln oce £xlln, occ tr priix porin vIxiin dol, wh
86L0-8550 £1 oL 75 W grég &k gry /2, vfxlln »occ lmy, ir wh cele £1d frcs,ves
] P Dol 203 -~ bf-1% zry a/e - ®oce £xlln, & poss “birdseye®, m-eg.
- . Dol 5% ik, arg, grég dolic Sh, interbds mnr tr Ls gfa
R " 555‘3-5550>‘f‘5- " D0L. 60 med gryy, £xlin , grig &k gry =/z tr wh cale f1¢ £re ‘
§ S o ‘. Dol 35% 1% gry/bf ofa vf-frlin, = L3 5% 1t gry-dk E,r»f/orn, ac;;c microxlin
8 60-»8‘70 £%. DOL 5% % o e/a Dol 1C% &k gry arg; '
DL ® o/  LsSk e/
5570-5580 fr DL 69/a s ‘micro-vfxlln, &/a Dol 1C% dk_g- v, 2rZ,
AN ‘Del 25% . T afa ¥P~£x1ln ‘
8680-8650 £+ - DOL&5% * 7' e/a oce grig dk gry vf-£xlin, occ m.l.u‘ Dol 5% dk gr&‘
S S Dol 10% ® afevfxlin, cce £xlln, ccc imy, wh.calc £1d fres.
5590-5700 ft 0 0L 2% ¢ ‘ a/a Dol 10% dk zry, a’-g, imy grig ls & sh, ,
S/ Dol 7Chk: ;a bm/g-y, micre-vfxiln, Bd, dns  ,/tr va cele f1d fres ;
8?00"‘3710 ft DOL 40% " ‘-*a/a o L.S tr. dk g*y, blky, arg, dolic
Dol 60% ® o gfevexlln ‘ o 5 g :
0-5720 £4 .00L -V mi;:rq-‘-'.'f‘xlln,-‘ sl Yimy, dir © Dol ;O"/o c..l ETY, arg,vfx" ln
‘ 8720-3770 f"&’—,‘ DOL' 7 ;' afesl srg, lmy occ grdg Ls  SHE 5‘ dk’ g*v/blh f‘iss, ‘
.‘ o, Dol 2 " .Jé/&; “‘ ” | ‘Dol dk gry, asg, vixlln afa
& 5750-57740 b 2CL a/s o Sh 2% bik a/a grég saly us, f;ss g
;o T S T o34 nol grdg Ls, hd nltj, mzcro-vfnln, micritic v
8740-8750 £+  DOL e vfxiln , sl arg | Ls dk ""y uc, &z
o . ¢ Dol .m, grdg 11 gry, micro-vexlin
-+ 875C-8760 £t DOL 7. afa sllarg, vExlin zrdg dk-gry,znr, seatt nL_ SE 2
” R 1 -Lt °~5// s V2 —fxlm, gruv microxlln .Lmy dol, bcat.. p"
oK

8760-8770 £t DOL

a/e.sl e, vExIlng oc
QA' ,’ O""‘g 19 T—"'%';,cm a/s

c, py‘ nod SE 2k




g | 8520-8850 £t

.8370-8832

"
¢

?

2880-3850

8900-8910 £+

‘8936-8940 £t

8960-8970‘”t

g . ©850-88L0 £t

UL D wt

4
¢

8890-6900 £t

-f8910;392b~ft i

8920—8990 £t

89‘%@3955 £t 0

8070-8960 PtH

Sazpie Description

F 1

ZCL 3 v, vP~fxlin a/a 8h 2% a‘k, grdg dk gry egr Ls, dolic a

Dol &5% 1t gry brn /2 v£x11a oce £xiin , w scatt pr ix per im fxiln Del

oOL k0% 2 ” efe. ‘ SE 2% 4% brn blk, Lizmy, erg iem s

Dol 58% ® 2 fxlin Qcc mxllm, occ fr ix por, 2% wh calc fld fres

DOL 55% ¢ | ' 2/a sl arg, mer _BYT Ls 5% dk gry/21k, grég blk sh

Dol 40% 1t gry grdg 0 gy, o/a, 2% cale filled fr, , o

DOL 10% ¢ e/2, arg occ svatt pyr Ls dk sry/bik, arg, grég blk. SH

13 5C% 1t gry-wn, microxilin oce wfxlln gréz doiic ‘

L &5% % a/avE-fxiin, grdg dir erg, sl imy ccc wa cale f1é fres

Ls .1C% . afe -~ Ls 5% brn, lith, delsper, hd, blky

L3L 75,’ “ a/a vixlln & 20ID0L ¢k gry arg, vfxlinycec grdg ék gry/blk SE
Ls - 5% orn, pelsparite a/a ‘ ;
DOL 50% ¢ " ofa vEPxiln Ls 20% dk gry bm-dk brn, micritic, lith,
Dol 5% 1t gry-1t gry/bre, (b9 ) nicroxlin oce vfkilxn, iy, 2*}23,&21 calc f~1d

n 5% zed gry, sl bdluish,sl imy, blky-fiss ’
CL 507 *® - o/avi-microxiln; occ arg LS 1C% med dk grn ‘_../a lith
ol 40% ® oac wi, a/a grdg 1t gry/>r, microxllin occ =xlln, lmy
0L 10% * /2. ‘ ‘ Ls 5% dk drn, 1ith a/z e
ol &% . it ...‘-/ rysto 7» zry & nr.,wzc‘-exl’n-'" xiln, liny vrdg‘rexll Ls ;
CL 8% *  grdg it Erys .».10 oxlln occ vfxlln; occ a;g, dx gIy A
ol iC% 1t bra/gry-wk a/a , lioy, ‘bs 5% dk brn o/a arj‘f’a ZXY¥, 21 weXy: lam
OL 80% li-med g ¥sgrdg dk gry, vixiln,. .L:;y cce wk cale ©1d f *-cs G

Sh 5% med ry/o’" £ %o tlk, med L4, . Ls 15% med~dk brn ea,pel t*__:m.cr ‘i‘.e,
DCL 60% - med zry efa En 8K 5% a/a

Dol 20% S 1tgrys vExiin occ £xiln, Ls‘ 15% brn e/a

L 207 med gry, v-xl_ » occ dkr arg: o :

Dol 60% lt,g‘ry-bm, vIxlin imy grdg Dol 209 vh-1% gry microxlln LIMY

DCL 100% dk gr&'_._ srz, grig.wed gry, vfxlinsocc 1im; w. blkerg lem.y d;:":c_e? gr;‘

DOL 50% dk gry,arg afa E Dol 40% wh-1t grv <_‘/a_,‘.a.croxll:z to f-n xl

5
Dol 30% ‘med 5
oL 205 1i-ined
Dol 80% wh-lt

DOL 4070 lt-med
/Dol 20% med-dk:
' Dol 40 wh~11 gry, ‘crm, of,a/2 mc rexll
DOLiO*oj;m-c grz, arg, vixlin a/a

DOL 20% <k 2297
LS. 50% ten,. 1%t

{La 100/‘0 »e.n‘ to

£ 60""* 1 gry/a“ a./a i
-"ol AC‘/ el grv/b"n, sl g.*g, occ. bl/vry Sh

IS

rw,a/o 'v'“’zl in, sl lay : 3 Liny

3 grys a,z arfxll in ' J AR oS
gT¥, Ticroxiln, hd, ang, nlt}'z‘ limy = e S T
ET¥s 381 arg, »;.Alln, oce mcrovgs R ‘
vry,érdmg dker, arg, . - a

In, oce vfxlln, nd, occ limy, occc “.,rr.

aTgs ,my grdg ik sh and arg Lg-
[ bI“", m;.C”l v"c, pel;e»a)., d, dn», ll\ah -
l'c cr*-y, bray, L.tn, :m, mzcnt:.c, aca. f‘xlln, o..c E"dg wn—lt gy

E~

iﬂ"q, mcrzt:.c




8 scso0-0chc

5050-5070

S 90?0-9-80

°C9u C‘OO

$0LC-S050

”f;cso_gogcf

00-9110

110.91207

b
cr

iy -
¢t

ry
¢t

L3 60% 1t gry/bm-vwn, a/a 13th, micritic w. zax scett pyr xlls
SE 1C¥ palp zrm. hd, waXy,pess silic or dolic w sility pyr Specks
L3 G0% 1t gry, occ ten & cec grn/gry, oce gl dolic,w scatt silty—vig oyr xils
SH i0% pale grn a/a si sitic. : :
L3 5% wh-1t gry, bf, 2/a pity, lith, k4, éns
S% 5% pele zrn. silic, vitrecus.occ delic , occ fre -wh calc ©1d fres izi Sk.
L3 5%, wh-bf, occ 1t gry, pliy, 1ith, <dolic, k4, dnz;mnr vig foss frgsy litk-microxi
‘Bo12Ch 1t gry, microxiin afa SH 5% pale grn a/a , occ pyr S
Ls 20% . °® litk-microzilin, dolic, intergrdg 1.3 & DCL, mnr pyr specks & nod.-
Dol 207 7 hd, dns, mic:exlln occ vfxlin, si limy, SE ir zrn o/= grig dk'sry
Dol 18CH 1t gry-it grn/zry. hd, plir, micro z:ll.‘, éns, dissex pyr coxm, mar we.fre
Sh. ir. pele grn =/a sl dolic, slic.
el 30& 1t gry-of, =2/z w. z=nr grm sk, grig cdkroce micriiic . mnr pyr & wh calc Tres
TOL 7C% med gry; microxliin, hdy cns e/s,sl =rg
Lol 207 it'gry-of a/a it . mnr py¥r, =rn wh csle fild fres
DOL8C% - med gTry, microxilnececc vIix¥ln, hd, dns
Dol 2C%  * Lufa | intergrig w.
0L 30% : ¥ oefe
el 107 M el ‘ o R ®
DCL $CH% Fto gry bra, ofa grdg dk b*-n/g;‘,y,
- Dol 20% it gra/gry. a/= micro-vixiin : ‘
D01, 80% ¢ - med gry brh ofe. T s hd, éns ®
Dor 83% % of amidroxlin, ccc vIxiin, mmyr di‘ss::

n g:—d;: ltr gry, =microxlln; 1S 5% 3k b

- efeyzicro-vixiln, ccc saceys le’, hag
* occ dk grys =/s L3 tr: o/a

o./e_ r.on-;.;my,, micro-vfxlin, 3% wh calc £ild frecs
3 LS 2% e/a

L.: 5% Why cglr- fid fres

g ‘dk gry e/a, ccc 4TE, Inr pyr- 1am, ncc, d;.sscm
1 imys sacey ®
-x1in, kds <ne s

in, si lmy 18, 20% dk zry,orn 1ith

*o—v*"rl"n 18 /s  zvr a/a r:ii'zr;\ aE
e OCC I X1 .m,ccc scatt pers

.. BT ‘ LS ‘O'c orn a/a
1 CVE 50% b k sk, pr. sple Ls 10% med gry, micritic
,,csc 205 *k sh a/a, ‘Lz 15%

ik grn -gry, lith
.m* w?' ca.Lc flq f




Page 35

'§180-9150 £t 301’40%‘1t‘a*--wh f-mxlln,a/a tr wh cele fld fros(trans & ovaque)
R ‘ DOL 50% med gry, vf-fxlln, mottled, poss orig intrebicsrparit
Ls 1C% dk brn, 1lith, sl dolic, CVG 20% dk gry blk Sa
Dol 7C% it gry/vh. occ grn/gr-,‘vf~mxt3n, scatt m-g ix por.
‘ DOL 20% . med gry, mottled, vfxlln, pss orig pelsparite CVG “%, Lspp a/a
9200-921C Dol 0% Y . o gfe micro—Vft iln,  cecc wh eglc Fld frés
‘ ‘ DOL/30% R a/a sl, motiled LS {rz/a , : f P
9210-6220 £+ Dol 15%  g/a P-nx lln . 5% LS med -dk gry/brn, 11th mar mh f
R DOL’SO% © " oce dkr arg metrixs mottled, v £-xlln,silmy’ ‘ :
£220-9250 Dot 15% . " © g/a Pxlin, oce mxlln L3 5% ;/c
— T 805 ¥ occ mottlsd, m.c*o-vfx°ln, grig 1t gry . :
9250-9240 - DOL 1007 med gry,'mcttled o/e £ z1in oce vidmxlln, w dkr rcx'zzu clastlﬂ f’gs
. 9240-9250.  DOL'80p med Grv e/

=

xl’n,clasLiC‘“gko«tq up 1o hm. ss fos intraSParitc”
‘ : : Dol 20% _ 7y 151 mottled, grdg arzg ri‘vhn =jtw s
G250-5260 f . DOL 4o0% W 57 xlln intrgrdg w.
o Dol 6% - /n.arg, grdg blk & sl. lnmy S
$260-9270 £1 DCL 60% ‘ *v/orﬁm fh-lrg rottled o/c w scett fr por, i
) Dol &40% = 1% *n-brn/,,, mottled , fxlln, ccc'm xlln. . ‘
9270-9280. 7+ - DOL 0% N efa £~vf xl An,ncutleu ; LS‘5%fdkfbrnﬁa/a
SR Dol. 35 - % gf/e frlin oe mwxlln o T PR A P
$280-0290 £+ | DOL 85% " _ a/a fxlln, occ s clastic g to lmm, mottled, v'e:x].;. spér éeméntﬁf
S " Dol 0% SR a/a e - Ls 5% dk brn g/a 0
DOL 407 . - a/ahcwulod A 1-2% vk calc fr. ‘Lg! 5ﬁ taJ, dk b*n ‘
Dol o . " 1 g/a fxlin occ m~c clln, mo»tlea, 'Cavt U”lY por,
JDOL2C N /e C
Dol 30% ~m f—mxl;n, mott‘cd o/a : i S
| - Cale, 50% wh, sl dolic, opeque to frosted, fracture’ zone f/fﬁrdp, oé? §§§°;11s
£310-9520 £t . DOL 40% wmed-dk gry, micro-fxiln. occ @mnr mottlcd
s Del 20% 1t gry/brn _/g f-z xiln, ! ; o
ST ualc*te LO% wh, Prosfed e/5 sl Surlatcd 's1x, cs Yl;n (franture aone pld)
[9320-9530 £t  DOL/55% med-d k gry /= f~m.x1lln, mottled - ;
SR i Doy 17% 0 1% gry/orn, f-m \-lrmot*Yed ; R-C g c?a tlc g?ostv A R
L x Calcite 20% ‘wh fre¢ fited’a/s .~ - ' Ls Bp dk ‘gry ot dk gry/brm, lith' @ ’
955059540 t . DOL 100% med gry-med vry/b*n,uott;ea av mxlln grdc 1t mottled ‘tan/wh, occ leln
A Lol ot ey grdg te - dle gry arg dol. ./ pOSs blosaarlte (erin?)" fo
ISR ;9;40-9 50‘:' P DOL‘IOO“ me d cr;brn,,mot 1e”~a/a¢xllr oce mxlln, occ, sl llmv grdr mot"ad mh & tgn
TR A A A ) P ' © 1 motiled ‘mnd/ to, med gry/brn, ‘arg. LA B ‘
_//Ronning Fm ‘”°D?C-°95°‘ . ,DOT'8Q% ed‘ gry/brn, ‘mottled, £xlln oce mxll grdg-lir, mnr pyr J‘ pie b
L spl.i 9370 £% T Dol 20% ,5"”ﬁ‘}¢ VIt.brr/ ry,hf;un, Q;LIQZ:alerz‘ndrs ars,ifgggggdﬁlsﬁ
9555 fn 9560-95?0 L DOL 8oz * . <<e/ . & wh ce. vlln «cale, £id fres, %
) ) iy e T’lg« {258-70 i3 -. ‘jl“‘;‘ ' ; ~ S i i
FE)1) - S R o} | ',-u',_ RIS
‘:"’Ol Z'O/% AL o, 4] {Jsv"-u xl:.n na dn . :-}ﬁ%s,fﬁu’ﬁf;tl ¢ ‘91645 <
; ; o -"»-o‘ ed ofa i ‘ Sl e




: 9 .1‘0-9450 £t
N 9%0-9—&70 £4
S 9A70 9480‘;&.‘

9480-5590 £t

‘9%90-9500 £t

9:10~9=2o ffft

c;40- 55 f ff’.

997o~9980 f*,f

: 7790-9600 ft

§550-9400 £t
. 94C0-9410 £4
©gh10-9420 £t

S ghoblonko £e

9’5(:0'—?510_“1"1‘;

0570-9;60 iy

9560-0;;70 t

5 95o0—9990 £t ‘[ 

Page 36 | Semple Descriptiom
DGL 90’5 med g*‘y, m:.cro i x'ln, hdy dns, (e '.v:ll chz f‘rm f—mxlln e_ocve 1o mcro—vfxl
Dol 16%+  ‘wh-lt gry, micro~vfxlln, occ pyrs scett wh calc/dol m s (vgs?) |
oL 9),\,‘ 1 - afa zrég 1tr grys, micro~vfxlln, hd,dng plty‘ grig (non-mottled)
Dol 5% ¥ 2/a sl uacey ‘
DOL75% * n/e grig 1ir. med hd mcro,dm-vfﬂl"z ‘ :
Dol 20% ‘&/a esp saccy Ls 5% brn, ‘1ith, hd, ms
Dn..rYC}‘Z:. v ‘ a/e_saccw. @i cro-vf‘xl n.,hd, dn s,p:*ué Wa .
Dol 30%. M a/a Vg, saccy oce fr, occ pyr
DOL €0% " ‘ n/emlc*o 1in grdz w L :
‘Dol 4C% " ® /s ¥Pxiln, saccy.oce D" o
CIOL 4o . /s micrexlln-vix 1".2', oce frd pyr grig ‘o
"Dol 60% o a/a gréig’ luc-rv/bf, : ,dns brit e
DOL 30%: ® : a/a gréz onr wh cele £1ld fres {vugs?) B
Dol 70% 1% gry. ©f. v¥h, sacey; vPillnoce microxlin, hd dns, thn pit
DL 45% M ; a/a grég sl dkr, xf’.ll.—n:c*orlm, hd, dns; grdg 5% Ls tan :
Lol 50775 ¥ ® efa ¢ GRE Z"\T ‘lst npear. ‘Creamy wh, conc. o] lm:n, rares ‘
“DCL 38% % o k/‘__mlcrc:mln ccc vfxlln, med nd - grdz ‘ no cht, . 27» LS
Dol 60% ® a/mux-.m saceyoce o miicrexlln (ltr «01 is I*ge"' x1ln, sacey )’ :
%, L'fﬁ; * o a ‘ : : .
Dol 60% wos/e [ pr spla, cv g-s.('trip)
DoL 50% ° . ‘a/a grég dk gry N
Dol 50% ® fe./e..f.lc*oxlln oce vixiln Lo TS
CTOL 65% M - g/emicre-vfxlln, 3_5,; dk gry . /Lh fmx1l ol in vugs: |
Dol 30% . ~ioce wh, £xiin,  wh x11 dol fld vugs, mar mvu por. »90. ix poer.. IR
. DOL.80% . ™ oz micro-vf xlla = — S B P A £
Dol 20% " a/s ess vf,.l"n o S AR PR A T A
IOL 65% "  a/a ess vf:{d , u:.croc;l.\n grdg i
‘Dol 35% | ® ‘gfa M
oL 85% ® s a/aqa.croxbn, occ vf‘xlln grig.
‘Dol 5% . moow o :
Dol 20% "oa/a %

dlcr grv, gqg

Wm0

. ymnrf‘dg‘}.’,“fld,g‘g‘s
‘“ : 22\‘,‘; ) _M\ i B :
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Dol a0 1t gry/>n,sacoy ~ifxlin. g Lo
LTI w EyA , mnr ca. o g
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olnmlj grﬂnt""r Do’o1lte (troce poor pmro<1ty) LR i
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ENGINEERING

.abnd
AQOF

bb1 (=)
BHFP
BHP
BHSI1P
BHT
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80PD
' BOPH
bri
BS 8w
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BWPH!
' cB

co
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dist
drid
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0ST
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o
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‘basiec .-.ed-n-enr and water

barrels of wcter
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;'.-‘gas to :urfocn

-grav. ry ‘

HH
HO
HHP

' HP
© hvly

hrs

IaB
1P

KB

loé
LSD

MCF/D

 MMCF/D.
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cac
06 SW
o¢

‘ocM

oCcsSwW

| OFM

op’
oTD .
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aglm Agglomerate
agir Aggluringred
Alg algae(al)
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amb amber
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biky Blocky
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brec ‘reccigled)
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Coumu No. LSRR NS P TR
 FORMATION Tops e
~ FOOTNOTES | | N |
_ FAULTS
OIL SHOWS
FAULTS

h HORMAL FAULT

‘»/ nevenss rauur‘ Pl

T ‘ .ch ov!-:a'ruauao ‘oTR‘AT‘A

A OIL suows g _ L ‘

[T lNDlCATED Fnou :L,T necovenv ‘= zee Column No. i,
STAINING m ‘CUTTINGS OR: core

[T j‘. CEVEN STAINING - mnn to heavy gruvny, vull cut in solvtnr a fluonscc

o spc'rrzo STAINING — light to heavy gravity, will cut in solvent 8 fluorosce
I o ouss*rxouau.s OIL STAIN —brown mlnmq.

no ‘cut in’ solv‘om‘or‘ fluort_sctnce'_
Sl neuu-aspnur earumeu. ete. ‘ o s

INDICATED FROM OTNER SOURCES le. q. Pruduchon Dum) —no :tmmnq or DST
-!l ou. :
‘ GAS

POROS!TY TYPES

COMBINAT!ONS OF UP TO THREE POROSITIES MAY BE USED :

[-‘NTERCRYSTALLINE. INTERFRAGMENTAL. lNTERGRANULAR

INTEROOLITIC. INTERPELLETOID

VUGGY — voids greu'or lhnn l/lS mm.

‘PlNPOlNT -— vmd: lou “than I/IG o

_-»‘EARTMY - lov pnrmnubllny. non nff-cnu. crystnls ar graans lus than /16 mm

"_'oasAulc —_ unugu. mtrofosnl hurrovl: . bormgs

v«‘nuc*runs

-

: E FEN ESTRAL — vo\ds from ua: bubbln . shrmuuqa crnck:. b-rd:oye ttxturc
s nouon.onc : SRR

Ulete

FOURIDIVISIONS — right to




COLUIm No 4
DETAILED GRAPHIC LITHOLOGY

1AIN ROCK TYPES R ~ Rock suiLbers @ @

P — : . o ‘ F INDICATES FOSSIL MATERIAL
cLAYsroNE, Iigh' croy © - [[O]saND GRAINS, over 1o 2 mm . ’

) up to 20%
cLA‘fSToNE.ma.um qmy C g{,ﬂoc;-,go SymsoLT PE PEBBLE (over 2mm) onNg SYmEoL 20% - 50%

TWO SYMBOLS:  S50% - 70%
L N N R

CLAYSTONE, dork gray saRECC“‘ FRAGMENT o THREE SYMBOLS 70%=- 100%
CLAYSTONE COLORED,tignt. . [ A Jsiuiceous ‘ ‘ ‘

CLAYSTONE COLORED, medium ECﬂERT, Hgt - oRGaNIC

CLAYSTONE coLORED, dark © 0 [[&JcHERT ,gark . o ‘¥ Jroraminirera

SHALE, tight gray. .~ ‘EEE‘CH‘ERT.?(-?DQ:HHC - & Jcrinoio

SHALE, medigm. ooy & JcHERT, sondy - | [[°_JsiocLasTic or FRAGMENTAL

SHALE,darkgroy ‘& ] cHERT, golitic © . [=ETJampuirora

SHALE COLORED, light - [[=Jarceiltaceoys [==]stromaToprorotp

SHALE COLORED.mediwm ~ [———]seaLEswringers . [5 ]coraL ‘
SMALE COLORED.dark | . [ 7 ]aRGILLITE GRAIN. - . [T _Jsrvozoa . - : ‘
SHALE,black 8 " Iueavy,parx MINERALS [ _JrerecvPop , - Co
coar,pure [ ® _JcARBONACEOUS FLAKES [ JosTrRacoo SR
‘coa ImDure (.Mer beaded) _ “ECQAL,".." beds . cEPHALOPOD

BENTONITE CEMENTING BITUMENOUS sussTaNcE [ 8 JeasTrorop

CHERT ,bedded ‘ i “anCAREous Cl - ¥ Iscapuoroo

2

R

: BRECCIA . - [T I marLstONE~ culcoreous [="JseLemniTe
:.,LACIAI. Tn_L LR ‘ — LIMESTONE, str-nger:‘ [C=@Jecrinoin”
" ‘CONGLOMERATE o ‘ ‘oox.ommc " ‘ EBRACHIOPOD
: ‘SILTSTONE L o ' ‘MARLSTONE-dolommc [:],igfﬁlh!anﬂ'ﬂsmﬂh-‘ . | : “
- [To=3sanostone © 0 [E_Jooromite, seringers R | Q : ' CoL
MARLSTONE'“,N,MM D ANHYORITIC = i ORGANIC or NON: ORGANIC .- o
: @LIM&'S ONE-Mudsuppo ted - qunderr _Auuvoms.srr.nqers [T Joouites , - A
== LIMESTONE“OromsuPWted rv/om-— T Joerpsirerous : C=_)risouite ‘
IT"‘MARLsmNe dolommc =TJerrsun, stringers [#_Jeerrers
‘MDOLOMITE C o “‘SALT casT orlNFlLL - . [C=]inTracLasT
N mANHYDRITE S [+ JreLoseathHic. o )
P mmmonne,,,conaqr, : ‘ -PHOSPHATE‘PELLETSwNODULES ALeAL \
 Enoeresw 0 CEormmuememeesemt L oicwos—
: :MSALT SR I ‘ ‘Eigc':?f','f‘?}f-ﬁ:;,,m,,,, T a Skeietal ‘ ‘ Ooto-d m
‘ ; ]m FERRUGlNOUS-sxder-N “mnn-th"‘mm"e ﬁ,ﬁ;’,’?,‘,’f ',?4‘29.?,31'3,‘“%‘?535‘,‘ c ;,—— NON: PRAMEWORK—+
) m 'GNEOUS' °°”* _ o ‘ N?EE,&,%?;;&?;%‘:::,’9"3’ . @ Non! dgsc.npr : ‘ Lemingted. B
- o oveous s "°"°“"'° F ‘M"IS\CE“LLA“‘N Eo‘us | s
m ME‘T“M“’RP““"C _ » ; svmaon.s USED: FOR SlGNlFICANT OCCURANCES rﬁ KARST TOPOGRAPHY ;
Do ‘ Dk Lo o (rnoy be less, than 10%Y o . QUESTIONABLE
‘AC‘CE*SS‘O:‘RIES‘ L I N SR INTERPRETATION c S Co
Co ek Do GLAUCONITE P RN .- CAVING—cunno! nntlrprn o ’ 08
© Two symeoLs MAXIMUM 40 %, PYR'TE o : ‘

.'“‘°L.' N;: oo “ - TEXTURES

SANDY PLA‘NT SPORES

I

Izl
i D ‘THREE SYMBOLS | MAxqu svw° N L

PLA NT REMAI Ns‘
FiSH. }RE,_MAI‘NS

CRYPTOCRYSTALLINE

EARTHY PR ‘ '

CHALKY

SANosTONE stringers
SiLTy IR

ﬂ,ﬂ(j

stLTsroNE, s'r-ﬂqers BENTONITE
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COLuun Na ‘5
CRYaTAL GRA!N or FRAGMENT SIZE
FIVE DWI‘S‘IONS (‘Ien toright) WENTWORTH SCALE‘

DIVlSIO‘Ni 1 .004 mm - .0625mm  Silt ond microcrystalline
DIVISION 2 ,0625mm=— .125 mm Very. fine

" DIVISION 3 125 mm— .250 mm Fine'

| DIVISION & .25C mm — ,500 mm Medium
DIVISION S .500 mm —|1.000 mm Coarse

® COLuuu No. 6
‘ ALTERATION AFTER LITHIFICATION

METASOMATISM
DOLOMITIZATION
RECRYSTALLIZATION
FRACTURILNG'
LEA'.CHING
"KAOLINIZATION -

CONDARY CEMENTATION.
ANHYomT._g
sitica
KAOLIN, .
CALCITE and OTHERS

=

N X VWP VX N DT O
m - o

SANDSTONE ROUNDING

ANGULAR R ROUNDED ‘
SUBANGULAR N suaaoumoso

fc:oumu No 7
DEGREE of ALTERATION AFTER LITHIFICATION

80 %.

N C o ‘5% none 4‘ ‘40“/0 8 -
v 1‘0%‘ ‘ 5, . 'S0% 9. . 9%0%
2L 0 20% 6. '60% ¢ 100%
B 3 30% ST 70% 2o Un-nterpremble
T;SAwQSIONE soanus S AP
‘ w. ;WELL - Lot or“2 ' sizegrodes’
M 3‘ MEDIUM - '3ora . ‘sizegrodes.

P.” . POOR. = ':S‘ol{!‘rnore“a‘-"‘zefg r"od_e;




COLuuu

No.B.

FRAN’EWORK '
0 0-5'<% 5 - 50 % C 100 %! ;
1 10 . %% 6 80 % - : =3 Un-nferprﬂnbl' uner )
2 20 % 770 % CoL © intense glterotion ¢ I .
3 30 % 8. 80 % - 28 Questionable nnhrprﬁohen
4 . 40 % ‘9 90 Y% ‘ C :mftor intense altersation .

Couuun

DESCRIPT!ON

COLUMN

DRILLSTEM TEST RESULTS.
WIRELINE TEST RESULTS

CoLumn No. Il

DRILLSTEM AND WIRELINE TEST INTERVALS

Coruun No. 12

CORED

No. 10

CwW o POSITIVE WATER RECOVERY

ORGANIC MATER!AL (eg. S'romoroporo-d ond Coral) IS CONSIDERED
FRAMEWORK WNETHER GROWING iN PLACE OR T\RANSPORTED.

No.9

DESCRIPTION COLUMN IS USED. FOR. lNFORMATlON THAT CANNDT BE :
PRESENTED IN COLUMNS 1 THROUGH 8 . EG. COLOR, SPECIFIC FOSSIL

IDENTIFOCATION OBSERVATIONS ON" BEDDING . INDURQTI‘ON ’ HARDNESS
STRUCTURE ETC- ! :

DESCRIPTIVE TERMS ARE ABEREVIATED. (see obbrevv-ohon hst)

POSITIVE GAS RECOVERY
‘POSITIVE OIL RECOVERY
POSITIVE WATER: RECOVERY

P TO '3 SYMBOLS MAY BE USED' IN APPROPRIATE COMBINATIONS
) POSITI\‘IE‘ GAS. Ol1l. AND WATER: RECOVERY

POSITIVE GAS ‘Rsc‘ovamr

w . POSITIVE oL, RECOVERY

8. DRILLSTEM TEST mraavm.
< WIRELINE: rssrso zone‘

INTERVALS AND SlDEWALL CORE DEPTHS

.i‘_‘ S 'coRco mreavm.
" 4. SIDEWALL CORE .
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20 £3)
10 £1}
16 £1) '10%

5 2t)

87 1%

257 £
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sestion'3 (e) . BIT RECORD (comtinued)
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61/8* . 933 0 2320t 54

. o a3 517 £t 48
a o ‘FCH-5 | ; Drill Cmt
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84 gt
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180 7t 1 1/8
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Séction 3 (e)

Cscort TH
5200 ‘f%‘, 7 T4

5315 £t T3 Ta
5440 £t 7 i&‘;
5540 fr 7T

5640 £t TR T4

5840 £t 8 Ta

530 f£t 8

6o £t 8% Ta
1

6150 6 B3 ™

6250 £t BETA

57028 9T

6380 £+ 9/8

7N

 DEVIATION SURVEY RECCRD (Comtimued) -

7825

8109 £t

8ls6 £t

8750 £t

8885 £t

9148 £t

o168 £1
9450 £
gs0k £t

9750 ot
| 10434fftf’

10515 £

| oemoft 9T

o ene6 1t

FT: To
\
gz To

‘J12% To

14% To

15 To

203 To
21 To

2 To! .

2% To

‘28 To

$58-To”
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