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STRUCTURAL GEOLOGY
o of the
PACIFIC AMOCO TATHLINA N=10 GAS DISCOVERY
1 GPEAT SLAVE FLAIN

The Great Slave Plain is situated in the southern Mackenzie Basin and

is underlain by the Middle Devonian carbonate barrier complex. This

4 physiographic and structural provirce lies between the Canadian Shield on
the east and the Cogdilleran area on the west, Bedrock consists of mainly
Cretaceous and Upper Devonien clastics, and the plain is surmounted by

i isclated erocicnal r te of Cret gionally, Paleozoic
strata dip gently westward at the rate of In/km to the Liard Hinge Line
vhere the rate of dip of the sedirents increases to 20 m/km to the west.

One of the major structural elements of this ares is an extensive
early Paleczoic, westerly trending paleotopographic structural high referred
to a8 the Tathlina Arch or High. The initial structural sovement of this
festure began no later than the Caledonian orogeny (late Silurian to early
Devonien time) but ray date from Precambrian time as carlier Paleozolc
sedirents (Silurisn, Ordovicisn and Carbrian) have been removed by pre-
Devonisn erosion. During and following emplacement of the Tathlina Uplift,
the landrass was ercded and any early Paleozolc rocks that may have been
present were reroved. Middle and Lower Devonian carbonates and evaporites
were deposited around and over the f[lanks of the Tathlina Arch and covered
the crest of it by late Middle Devonisn time. Thus, Middle Devonian strata
cnlapped and buried thic broad paleotopographic structural feature.

Subsegquent Paleczoic crogenic movements such as the Variscan orogeny
tlate Devonian) and the ynian geny (late Y ian to early
~ Perrian) probably had little effect on the Tathlina Arch as Upper Devonian
strata are relatively undisturbed across this structural element. Minor
folds and flexures occurred during these later orogenies along with renewed
roverent along Caledonian and Precambrisn fault and flexure zones.

A second, northeasterly trending structural pattern is evident
throughout this area of the Middle Devonian carbonate barrier complex. This
structural trend is spparent at the surface as northeasterly trending normal
ond high angle reverse faults and as distinctive alig ts and 14 »
scre of which extend fror the Canadisn Shield southwcsterly to the
Cordilleran Region. 1In the face, evid from and seismic
data also identifies these dislocations, This structural pattern is directly
related to northeasterly trending Precambrian fault and flexure zones which
wore resctivated throughout subsequent periods of tectonism. These structural
2ones of weakness were reactivated many times during the Paleozoic and
particolarly during the Laramide geny of late Crot rly Tertiary
age. Evidence of post-Laramide movement is apparent in the off-setting of
Lararide structures in the Liard Plateau to the west and to a lesser degree
in the Great Slave Plain. The nor 1y tr structural fabric
present in the Middle Devonian carbonate barrier complex plays an important
part in hydrocarbon entrapment. Laramide structures provide traps and in
addition reservoir characteristics are enhanced through fracture porosity.

In the Tathlina Lake ares the top of the Slave Point Formation has
® regional ¢ip to the west of appromimately S m/km, This is interpreted
to be interrupted by the presence cf a northerly trending nmormal fault
lying just east of the discovery well. This inferred fault displays »
throw of only & few meters, up to the west. It probably helped control
the trapping of gas in this discovery and resulted in an ovoid area of
very gentle structural closure covering about 20 square km surrounding
this well. Distinctive aligneents cbeoerved on air photography suggest
that another north-northessterly trending fault may lie to the west of
the discovery, forring & horst. MNowever, this fault possibility is not
shown on the structural/stratigraphic cross section, Other distinctive

i@ alignments in this area may represent surface manifestations of faults

t which could play an important role as trapping mechanisms for sdditional
hydrocarbon accusulations in this area. Faulting in this general ares
is interpreted to have originated during Precambrian time with subsequent
recurring moverments,
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STRATIGRAPHIC
of the
SLAVE POINT
in the
PACIFIC AMOCO TATHLINA N-18

The Pacific Amoco Tathlina N-18 discovery

of the Tathlina High and is spproximately 65
barrier front. Significant quantities of &

in skeletal and pelletoidal limestones present |

Formation. These 1i show d §
8%. This Middle Devonian formation is of
upper limestone member and an evaporitic
Fort Vermilion Member. The Fort Vermilion

Mountain shales which bave in places a karsted |

disconformably overlie the Sulphur Foint
lying strata is sharp. The Upper Devonian
conformably on the Slave Point Pormation.

The Slave Point Pormation limestones
of a transgressive carbonate sequence. The
nodular str P ds and caslcispheres
bioclastic debris suggests that there were
current energy. The Fort Vermilion Member
and pelletoidal calcarenites with anhydrite
are brown to gr calcilutites with
grained pelletoidal calcarenites with
grade upwards into thicker calcarenites
2 S T e o o
and other bioc Minor
are also pr t. The porasity in
intergranular and microvuggy type., The
mainly near the top of the unit and is
in localized areas. The scattered microvuggy
where other ca i have developed. Both
infilling and the limestones are only slightly
the porosity as shown on the stratigr
geological strip log is based on sample and ’
suggest that permeability is low in the porous |
gave up & maxisum gas flow rate of appr

7.6m and extends £

shown on the
Pornation &t 1086.38"(3364%) to the wates line &

Source for the hydrocarbons in this ares |
carbonates change facles to shale. Migration
have resulted in the gas accumulation in this r
discovery well is believed to be mainly strat
from minor structural elements, From the
Slave Point Pormation is thicker in the di
wells and is 72.8m thick in the Pacific Amoco

due to the deposition of a local carbonate bank |

bioclastic debris built up by localized high am
action. The uppermost part of thir bioclastic
have not been deposited in the nearby wells,
favorable porous zone., Most workerz in the
uncenformity exists between the Slave Point
shales.
deposition has not been established with cer
area is | preted to have d in the
adjustments occureing throughout deposition of
sense of movement on these faults has probably
sedimentacy deposition. It therefore seems
has taken place at the top of the Slave Point M
the discovery well the formation im in &

than surrounding wells with the exception of
thicker than in adjacent wells. It is | i
that a fault may be present between these two
lateral continuity of the porous zons. An

that an impervious zone (permeability barr

the 14 bx these tvo wells.
interpretations has been displayed on the
section.

Similar buildups of this type may be
Tathlina area as well as elsewhere in the
of the Slave Point Formation. Other areas of
or current action of this type seem likely.
northeasterly and northwestarly alignment
N the subsurface configuration of atrata,

.

Whether the missing mection is due to 4

v Is s may have

£ in o bock environment. It is i
sh -|=~o_¢ i

- o s ™

""'3'?» LS

7 ¢t Tg,00m, aw
He° 00
Rl _ERNT S, ’. .3 ] e
2 4 6 e 10 Miles

oy

» These strata in turn
- The contact with under-
 Member shales gest un~

the back reef facles

of fragmented '

interpretation. This
Ancreases in vave or

ty occurs slightly lower,
‘show scme calcite
«  Zonation of
cross section and
| examination. Data
Drillstem tests

ORILLSTEM _TEST ABBREVIATIONS

T
1

cond
-
x
NT
NAT

NATm

®? (1.0 mmcf/d). The net

‘top of the Slave Point
9= (3589°).

1ie to the west where the
downdip sources may
§. The trap in the
with possible assistance
it con be seen that the
1 than in the surrounding
N=10 well. This may be
L 1 comprized of
current and/or vave
is interpreted to
dcting the most
that a slight
Upper Devonian
1 erosion or non-
The faulting in this
with isostatic
The

oughout
significant erosion
in this area, because in
} higher position
W, and is

Tested
frash

water, walery, water = cut

salt, soity, ( incl. brockish)

Well was not tested

Not adequately tested

Not odequately tested due to misrun

SAMPLE CONTROL STATION

Thickness of Slove Foint Fm.

Drillstem tesi resolts

¢ 69.5 LS, b, ws, sitet; Tm

UPPER
DEVONIAN
Mbr

3564'(-22
MIDDLE

DEVONIAN
Slove Point Fm

3757'(-2458")

Fort Vermillon
Mbr

3803'(-2501"
Wot! Mountain

Sulphur Point
Fm

-

A ———

et e e —— — -

- -

p—— e —e - - .

- -

L, —

n
—I — — i —

e

STRATIGRAPHIC

®

1=

AND

HORIZONTAL SCALE
VERTICAL SCALE
VERTICAL

DATUM : SEA LEVEL

1: 100,000
1: 1,200

EXAGGERATION X83.3

-3500'

STRUCTURAL CROSS SECTION A-A'

NORTHEAST

SMELL
ALEXANDRA o &

- - -
— -
- - —
- -
' -
.
. =
Al
- -
: . .
.
-
1
-
.
-
2 - -
- —

4 - ] -
Fee! Maters ; Maters Feot
- -107S gos bearing zone =10734
4
UPPER DEVONIAN gas/water line ~r
shale 1 1 porous
— 3800 | L -3600
= 1100 / =100+
L -n28 - 125+
S Muskwa Mbr ——
sh
I e
- <11S0 =150
~-3800 4 --3800
P iy
e ]
~-3900
g
L -1200 o™ ~1200+
g™
- 4000~ - ~-4000
- -1228 ~lz2s+
Base of dominantly
bioclastic debris
LEGEND
"“J Porous zone
o % ¢ g§ & © = 0w ®cmemn Save. it P
° I 3 3 I o Mites
VEEZAY STRIP LOG
CEESRETRWY
Weli FECIFEC MG TETRLISS 8- 18
H.ﬁ Locafion: we. o i1 wr . Lo U 0 0w
(nan. 6. 3%1L B amy. UA.000 .
= &“‘h b LW LS W R LT e
? Completed: rewers 5. 57
slhh-‘ Baaperated Gan Wl
m "‘.: et umam
Intervol exomined: swe w mes (s o L o
| 7
CR P |
?ﬁ WERTICAL SCME | ish - 08 Feen
. - - Y . -
ded T TRED (P STRUCTURAL WELL
i 4 i ELEVATIONS DEPTH
- - & - o o b—p—9 i ".'.r.
P o T ey
. r es-iee* @iy - Wr-we. Sis-sics, esls, br carh aebtesisl, G m_
. dea - : - =1070 e e T e ey S P . e s
- . .. s B i -
- o = = - e ———
- - - B ao
: . . - i - - - & - -'o |
- - - - - S ST gmile El pRvm i
o e -689.4 L lo | ———— it - @ e, e -, -m-n'-:':‘. i,
m’ L wpl, B leag, te Cevem, U eeeals, Blei dew. fain ts
u' ‘i ml-!‘lol s . s inSgamt i woy pes feet. B=L00 wew ).
GTS 1.8mmef /d (5.4 lg?hl
'llt.l:..' .'t.l'! 2Zm) mw; 2
e 1 " - 1100
+ —— - ppp— 5 i
5 B e e g o
- ® - = — Ul Seee Gemy. 5 eowels, Sew) b
- - - - et e Ty
it S DEDER T IDEE -0 AT L L
- ® = -.--—-u - —?
g - -1120
-- - - —
- e—-——- =
& 4 '
.. 1130 g
. $—pdg=s C o X
L "I -1140 |
L= TumiALe g

- 74'.341 1s0

-762.3

-769.3

- 1160

- 1170

-1180

Ry

NI e w, Seee s e
B @ UE Py, o owamy 0 amed amd gty L @

- . ey, sl
e L TR ST

-y e
. - -

" BB * W SR Maw.¥ | mitwenl el sy, ole eele oo,
i, , |

& ae-tan msevemi, v i &d, 8l

————

xaj9)

Z0SE-€50

LLS6°LEL (EL9) BL

GdE D1 epeue)
‘PH Aapyiem 0902

21qeD
WO ‘emenp

ON'TOHd ™™=

!!

°

0E

DY

U




