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WELL DATA SUMMARY
of
PAN AM POINTED MOUNTAIN P-53

LOCATION: tat. 60° 22° 45.584" . (60.37933° W. Lat.)
Long. S54° 33.346" W. (123, W. Long.)
Liard Plateau, District of Mackenzie

ELEVATION: KB: 3892° (1186.3m) GL: 3873.8" (1180.7m)

SPUDDED : February 8, 1966 (66-02-08)

COMPLETED: March 10, 1967 (67-03-10)

STATUS: Shut-in gas well; Manetoe Formation of Middle Devonian age.

TOTAL DEPTH: 14,339" (4370.5m) in Besa River Formation (faulted)

LOGS RUN: Induction Electrical log (IES), Borehole Compensated Sonic
Log (BHCS), Pormation-Density lqtm, Dual Induction Log
(DIL), Gamma Ray-Sonic Log (GRS), Meutron Log (N), Dipmeter
Log (DIP), Directional Log (DIR), Seismic Reference Service
(SRS) , Completion Record (CR).

CORED INTERVALS: -

12845°~12865" (3915.2m-3921.3m) Man),
12924°-12960" (3939.2m-3950.2m; Man), 13060°-13075" (3980.7m~-3985.3m; Man),
13175°-13190" (4015.7m~4020.3m; Man), 13315'-13323" (4058.4n-4060.9m; Man),
13386°-13401" (4080.1n-4084.6m; Man), 13609°-13624" (4148.0m-4152.6m; Man),
13882"-13094" (4231.29-4234.9m; Bes R )

12091°-12093" (3929.2n-13929.8m; Man),

(3.5 x 78), Rec. 150° (45.7m) brackish water

2. 12035°-12961' lun.u-nl:;r) ., GT8 in 16
min. @ 12 mmcf/d (339.8 x '/8), Rec. 10" (0.3m)
sulph mud.

3. 12835°-13190" (3912.1m-4020.3m) Pm., GT5 in 8
min. @ 15 mmcf/d (424.80 x /4)

4. 12035'-13435" Il!llia-‘ .0m) Manetoe Fm., GTS immed.
@ 13 mmcf/4 (368.2 /d) w/light spray water, Rec.
354" (107.9m) water.

5. 13850°-14245" (4221.50~4341.9m) Besa ”El:l Fm., GTS in
50 min. @ approx. 200 mef/d (5.7 = /4) , salt water
TS in 5 hre., Rec. 3775' (1150.6m) sulphurous gas-cut
slightly muddy water.

6. 13547°-13800" (4129.19~4206.2m) Manetoe - Besa River Fms.,
GTS in @ min. Rec. very gas-cut slightly sulphurous water.

HYDROCARBON BEARING SECTION: Manetoe Formation of Middle Devonian age

RESERVOIR ROCK: Fractured dolomite. Fine to very-fine crystalline grey
dolomite with poor and pinpoint porosity.
Coarse to very-coarse crystalline, white, secondary
dolomite with fair vuggy and leached moldic porosity.
Fracture porosity is common throughout.

TRAP TYPE: Structural. A northeasterly trending, symmetrical anticline
thrust faulted at depth, capped by Middle Devonian and younger

POTENTIAL PRODUCTIVE INTERVAL: 12780° - 13751° (3695.3m - 4191.3m)

INTERVAL OPEN TO PRODUCTION: 12042° - 14106° (3914.2m - 4299.5m)
GAS PAY THICKNESS: 502m (gross)
POROSITY and PERMEABILITY: Average porosity 3.1% (maximum porosity 12.6%)
Average horizontal permeability 3.4 md
(maximum permeability 35.0 md)
(maximum vertical permeability 30.0 md)
DRILLSTEN TEST MAXINON FLOW RATE: AP /5.0 mmcf/d (AoF 2.1 = 10° a%/a)

ESTIMATED RESERVES: “.llll’ *"pipelines reserves® (Wicholls, 1969)

7.92 = »3 "initial marketable reserves”(NES)
2.62 = *remaining reserves” Dec. 31, 19681 (NEB)
GAS CHARACTERISTICS: (% by volume)

Belium 0.04-0.08 Methane 06.94-87.72
Hydcogen sulphide 0.38-0.64 Ethane 0.03~0.13
Carbon dioxide 10.37-11.05 Propane 0.00-0.01
Oxygen 0.00 Isocbutane 0.00-trace
Nitrogen 1.21~1.37 N-butane plus 0.00

Gross heating value: (@ 60°F, 14,65 p.s.i.a.) = 880.9-887.4 B.T.U./cu.ft.
(8 15.6 C, 101.0 kpa) = 3.282-3.306 = 10’ I/u’

(calculated) = 0.663-0.669

Specific gravity:
(actual) = 0.667-0.671

GAS FIELD =
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Carbonifercus and Permian sediments form bedrock over much of the

e "secimmete fora bodecock in the westetn part of the Plbtesy
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pistrict of Mackenzie, and Yukon Territory: Open File Report, Canadian
0il and Gas Lands Administration, Calgary, Veezay Geodata Ltd.

VEEZAY, 1774, Geologic report on the structural contour mapping project cover-
ing the northern frontier area in the Mackenzie-Beasufort Basin, Yukon
and N.W.T.: Open File Report, Canadian Oil and Gas Lands Administration,
Calgary, V. Zay Smith Associates Ltd,

WILLIAMS, G.K., ”"" Acnica 'lltl.ll dolomite (NTS .'. s, ." lﬂ- l“'
District of Mackenzie: G.5.C., Paper 75-1C, Report of Activities,
p. 31-35.
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Dip growp | I1° to B°

Dip growp 2; B° 10 10°

Dip group B3; 10° to 28°

Dip group 4, 28° 10 45°

Dip group 8, 45° 1o nearly werticel

Sedding appears neerly vertical on air  photographe.
Overturned bedding

Genaral dip of beds having subordisste folds

B4 T AL -

Dip componen! J

Sirike ond dip interpreted from geomorphic evidence
Possibie dip slope

BRhed™S %o "romant 0 Rirannt o shotographe
Fisld observed information

Fisld cbssrved published or open fils Informetion

Fisld observed dip from published or open flie seures
Dip mecsured photogrammetrically
Cleavege ( inclinad, vertical)

Contact

Apparent unconformable contect

Koy bed

Stratigraphic  breah

Equivalent formations

Corralative hay bade

Oufcrop ares

Fracturs or jeint
Distinetive cigament, possible Sirusturel sigeificescs
Wigh=ongle foult. U denctes upirown slde

Sirike= slip foult showing direction of relstive movement
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Auis of enticine eppeors to coincide with foult troce
Auis of wocine appeers fo coincide with foul trace
Structural terrace

Monocline

Prominest scorp, ieep slope or moraingl ridge

Dike (4) or s (W)

Glocial linegtion showing dwaction of ice  movement
Facies end/or nomencisture  change
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CONTOUR _ SYMBOLS

Oulling of detailed struchural contour area.

Dotum elevation in maters from bore hole
information

Linsor stream sagment, interpreted on sirike controlled

Curviinear streom segmend, inferprefed os struciurcily controlied.
Striag ond dip inferpreted from geomorphic evidence

Anficiing and syncline bosed on QeomOrphic evidence
Arrow indicotes direction of plunge

ST T U TN,

R . Rodiol Orainoge Aromaly.

A ' Amnuior Droinoge Anomaly

P Protogrophic Toral Anomaly.

R Rodial- Anmuior Oroinoge  Anomaty.

T  Topogrephic Anomaly

1 ¢« vy wal defined by geomorphic eviderce.
T\ wen detired by geomorphic evidence

T« moderetely defined by geomorphic evidence

S S AT - S RS
Trend of geomorphic onomolies which moy reflact on individugl feoture.
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Location or drilling
Dry ond abandoned.
Oil wall

Gos well

Of ond gon wall.
Copped gos well.
Capped oil well

Suspanded well
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STRUCTURAL MAP
OF THE
: POINTED MOUNTAIN ANTICLINE
LIARD PLA
DATUM:' TOP OF MIDDLE DEVONIAN CARBONATE CONTOUR INTERVAL: 250 METERS
SCALE 1:50,000
124°08' 124°00' e |
oo Pt N 7(/-’% \(
i / P
PCm Kl 4 P
— ® \
80°30'— ’ -
’ -4200 -3 Yl "% \prd) 1
PCm
g o : n/ ~r
/ I : : \
b = ' : - 1]
7,
" Ksi ;m & 1 > Ge 304
: ! 7 Yfsrer '
Pt ’ / \ v
: 8%,
[ ’ Ksi ' 4 : :
.' , : : 4 }n L
o - = II
; 4 * . i = } /
’ v /
¢ K 3, " “34as
¢ .ﬁ’ = 7 N PCm ’o £
' 4 3736 | 4
[ - / 7 3 : - e
’ H |
; & f 1 -J.. ; Montled
’ i " i | 0 wyn-offes
Fadts ond syncholl eaee 7 | ! ﬂm
suE s f NG
ally measured dips and -3da » b o
structurol w:: ’ I I
’ " o
v { r ol 1
: : ' z -
’ 2
: 5 ‘g \ ' | } Cd
: g { amoco Kis

ahwuww

f- . '{ Y s e ) af:

A
/ a! Lot L]
P ~ »
i . -2 5 j Pt ’
" *Jxe 7 Eone /
Ksc "R - }, J
3990 mrdo bra
. ; rf ™ 5 Kg T
s - Pt |
s Kg 3 ‘ PCm g /‘
. 'l & 7 T N Mantled Q
¢ % 2 ./ %
““\v‘ .- 6’9
o
= Pt
"f
- PCm A/{. _..-'_‘;
| -3310 & v ¥ 5

AL AL RS L0 0N

- ‘"2 2222330 R LA

ALRLRRRRRN.

L33 L AR R LY

-12 000+
~i4 000~

18000

i

~
+ I ‘ .
L/ (L] -42
Kq "\ 3 7
e »
-3273
m
; - Pt // 4/
/l'l'
[1]
20 o Ksc
) .3. “u -
/ A 4278 '
P 3 Montled 7
A -4z70
» ;{ Kis . £ -
Kg — A 2T
"
o B Pyl
123°52'30

STRUCTURAL CROSS SECTION
DRAWN ACROSS POINTED MOUNTAIN ANTICLINE

HORIZONTAL SCALE |=um
VERTICAL SCALE I°
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STRATIGRAPHIC SUMMARY
of the -

MAP OF THE UPPER PART OF THE MIDDLE DEVONIAN RS- el

"oe

: SHOWING MAJOR SURFACE STRUCTURAL FEATURES ot 2 -~
IELD - 3 ( - 2 LIARD PLATEAU = =
s F . : MANETOE OR NAHANNI FORMATION AND HEADLESS FORMATION EC ENT) (Nahanni and Manetoe Formations) » g
l : I Kotunesles Finy Sh mdet,ee S
) ' - Within the map area tase — ‘ o =
B aae map portion of the Liard Pla the r part of the . =
E Dunvegan Fm; Ss,cgl,sh CONTOUR INTERVAL:' 20 METERS (LOCALLY 10 METERS) SCALE Middle Devonian carbonate consists of two facies; th'lﬂll'lllll Formation which w 2 E
is predominantly dolomite. The interpreted distribution of those facies is S
shown on the accompanying stratigraphic map. Throughout the Liard Plateau, N - a
the Nahanni and Manetoe Formations are conformably overlain by almost a w .
thousand meters of Middle Devonian Besa River Formation shales and limy and ot
o
siliceous shales which likely are the source of hydrocarbons in these Middle a"; o
Devonian carbonates. The Nahanni and Manetoe Formations are conformably - 0
o underlain by the partly dolomitized equivalent of the Headless Formation which ©
in turn is underlain by the Arnica Formation. The correlation used in this 9 o §
v . 'M,l“tl.-mml d extension of the Willow Lake and Headless correlation g ~
= \ E B .wd“nw:;:e n-l::. ?ﬂd‘ﬂt area. This correlation is of fair quality over a ®
Garbutt 1] .
(‘ A | L2 The Middle Devonian carbonate is a sequence of carbonates and minor Fﬁ' o
A [ evaporites. The thick and laterally extensive carbonate bank strata were
TRIASSIC E Triossic rocks undivided ; Sh - deposited in shallow subtidal to supratidal environments with some localized é g
v L 60°40' sabkha l:ln occurring throughout the area (Snowdon, 1977). Only minor ’
amounts evaporites are present in the four fields studied, However,
A Ko PERMIAN E Fontasque Fm , Chi,ss, mdet Snowdon (1977) states that prior to being removed by groundwater solution, — 1 -
\ evaporites were common. Evidence of this is provided by the following. The =
PERMIAN AND Py occurrence of dolomite mw{a after twinned gypsum crystals and possibly =
d \ CARBONIFEROUS Mattson S8, ls,0h, after halite; abundant secondary white dolomite nodules replacing original z
sulfate nodules; vugs resulting from the leaching of nodules and abundant ®
uis PPIAN E it s breccia, with a vertical variation in the degree of brecciation.
: 4 In the Liard Plateau region,two distinct facies of the upper part of the =
Ki 5 ! middle Devonian carbonate are present. One facies consisting primarily of -
| A limestone is called the Nahanni Formation and occurs in the La Biche gas field. )
The second facies is dolomite occurring in the Beaver River, Kotaneelee and |
\ Pointed Mountain gas fields and is termed the Manetoe Formation. The creation - . |
of fracture porosity as a result of structural deformation is a major factor | !
GEOLOGIC SYMBOLS in enhancing the poor primary porosity and permeability of both facies. The
} ‘ relationship of the two facies is a matter of controversy but in this study ."
\ Feul dane. aia iastanes ahere M . . it vas found that the Middle Devonian carbonate in the La Biche gas discovery
\ \ - M laferred, and .ﬂ.‘# [ aisd by  pos S 60°30 ies a limestone or dolomitic limestone whereas in Beaver River, Pointed Mountain '
i h e S e g I e ol e ‘\ and Kotaneelee gas fields it occurs as dolomites and limy dolomites. 1In the n
\ e - RNy BRI mteaie o S o 2 St S SRt " w O
| ! L he =  cerbonates and the subsurface . we, as 983 ¢ :
a2 ~ —— Saee of DuS pi o ‘ allow any meaningful detailed facies interpretation. It is obvious that a ;
\. - oy repranent ik -Tying” V00 3 SRR facies change occurs between the La Biche field and the other three fields but
e \ " s & el the location of the change is uncertain. = . 3
Bast of the facies change to Headless shale and limestone the Manetoe/ ——
- Dip group 1; 1° to 3° ’ Nahanni carbonate sequence is indicated to range in thickness from 140 m to M
= g s 300 m on the accompanying stratigraphic map, thickening regionally from
i ’ southeast to northwest. Although some of the local variations in thickness
’ . Dip grous 3; 109 to 28° /’ may be due to local stratigraphic changes or differential subsidence, it I
. could also be attributed to local tectonic thickening and/or variation in - .
- Dip group &; 28° 10 45° ’ retes of dip of strata penetrated by the drill.
p ~ o wows 5, 45° 1o searty serica : i T R e o e B s s Samvene ~ @
| ’
e Bedding oppears asarly vertical om air photographs. are the predominate lithotype and the Manetoe Formation facies are isolated, 3
Kg * e " anomalous occurrences or if the Manetoe is the more common lithotype. The
saxsrayissasatunnnnnn - Overturned badding S S R stratigraphic map gives the impression that the Manetoe facies is the predominate . .
Y e | on bass of photogram lithotype but this may result from the fact the majority of data are from wells
General dip of bdeds having subordinate folds | ally measured dips drilled on large structural anomalies. According to Morrow (1982) in the case
& i sad s o b S D ‘ sinuctural “'”“'9' of the Kotaneelee and Pointed Mountain gas fields, the carbonates are anomalous, = .
s T : being "large vertical developments of the Manetoe facies® having cores of
alf P dolomite-cemented breccia surrounded by a halo of replacement dolomite. As w
— Dip component ¢ proof of their late diagenetic origin Morrow found these large dolomite masses o |
e - ’ to have atypical geochemistry which he postulates as being a result of ‘ .
Sirike ond dip interprated from geomorphic evidence X precipitation from meteoric waters of unusual composition, enriched in strontium
os Pomsible dip siope : but depleted in iron and in the 0P isotope. If Morrow's hypothesis of the
' ' ’ genesis of the Manetoe Formation dolomites is correct then the Nahanni Formation
2 &",. line of prommest ri or badding. H limestones and dolomitic limestones would likely be the predominate
raction of dip ecanno! be termined on air photographs s @ lithotype for the upper part of the Middle Devonian carbonate, and the
\ - il s gAML lho Manetoe Formation facies occurs only as isolated, vertical developments of .
obser p K . dolomite. However ,Snowdon (1977) presented an alternative interpretation
ro» Fiald cbserved published or open file information : e o ::m::.u ?"’.ﬂ'wm mm“m s iut:p::;:;m'.: u-u“um
rly penecon anecus w on .
K] Fisld observed dip from published or cpen flis source ' r brecciation is a result of the solution of interbedded evaporites. Breccia
Pormations are ated a porosity resulting from the removal of the evaporites and fracturing due to
2 Dip mecsured photogrammetrically facies line which d:pt;!- hn:rnt ! tectonism was infilled with sparry dolomite. Since Morrow's study is not .
- B ‘ - S5 Righly intecpeetive. The : finished and the available control of the Middle Devonian carbonate is sparse,
avage N _ tation that the upper part of - 1 . r part of the middle it is unlikely that the Nahanni-Manetoe facies dispute will be resolved for
the Middle _carbonate was subjectsd to reflux Nahanni Forma uppe some time. Typically the Nahanni Formation consists of grey colored limestones,
TE——— Contact | ' Devonian carbonate ists of grey colored limestones, dalonitio 1iws al
dolomitization in & shallow subtidal to supratidal dolomitic 1linss and silest and is equivalent tic stones and minor siltstones and shales. The Manetoe Formation
e o Apparent usconformable contoct . environment. In 's (1982) interpretation of the to the Manetoe Fm. The Manetoe Pm. is a dolomitic MM“:M ﬂtiﬂwh::.hm grg enle:::i‘lln:';o medium 9":':‘ .::lﬂiul;‘
- ‘ormations poor intercrys ne vuggy porosity zones
e Key bed of dolomite resulting from :::::.:: :::- mw!"':!‘,:t:];t:t:::n-qm :'w"’"i:mm. good fracture porosity. _P
ic waters. If this is in ~
Stratigraphic brack fine to medium gr iimites with poos Satme The Nahanni and Manetoe Formations of the Midd -_—
facies lines showing this inter- lomi e le Devonian carbonate
Sh of-the la:molea Pointed crystalline and vuggy porosity. hmr{ d:h. . likely contain abundant reserves of natural gas in undiscovered 3 ™
Equivalent formations nelose » / filling fractures open fractures are likely ~ S
‘River gas fields. 1t of tectonism related to the Laramide orogeny. reservoirs. Within the map area the Liard Plateau has several untested
s e resu. structures involving Middle Devonian carbonate strata. Within these potential =
80°00 2 . 1 - ——) - . — 60°00" reservoirs folding and faulting likely created fracture porosity similar to =
a— D ¥ {I coLumMBia * 208 2.9210 that observed in the existing Liard Plateau gas fields. The probability of - L
pocling of hydrocarbons within these structures would depend on factors such
Frocture or joist as the timing of the creation of the traps and the migration of the hydrocarbons

and the susceptibility of the structures to groundwater flushing. -

{
i

The Pointed Mountain gas field is 16 km esst of the Yukon-Northwest
Territoriec boundary, in grid unit 60° -30° W., 123° -45° W. Presently
this is the only producing gas field in the Yukon or Northwest Territories
with one producing well (Pan Am A-2 Poin Mountain X-45). Currently the
field is produced for six months and shut-in for six months of the year.
The primary reservoir rock is the Manetoe Formation of Middle Devonian age
with the best porosity concentrated in the top 65 =, although vuggy and
fracture porosity occurs throughout the section. The Middle “Devonian
Headless Formation equivalent is also gas-bearing in the field although
its reservoir characteristics are not as good as those of the Manetoe
Formation. Gas was also encountered on drillstem testing in fractured
shales of the Mississippian-Devonian Besa River Formation beneath the major
thrust fault which forms the esastern limit to production. In the discovery
well (Pan Am A-1 Pointed Mountain P-53) the Manetoe Formation consists of
medium grey, fine-grained dolomite, mottled with white, coarse grained,
recrystallized dolomite in vugs and fractures and between the clasts where
the dolomite is breccisted. Minor, thin, dark shale beds, scattered clear
quartz crystals, stylolites, traces of birdseye texture, are common.

; Bitumen and pyrobitumen are also present. Fossils have been mostly o
STRA T LEGEND . destroyed by diagenesis but evidence remains of crinoids, brachiopods,
. algal laminations, traces of Amphipora, stromatoporoids, ostracodes, and
] indistinct fossil fragments and shadows.
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