-

ey

95P-5/4
as'

50°

=3

122° 00°

63°00'

LE N

E‘i o

m
. “ "
o (]
- Fﬂ o Lo
d‘ ]
| |
1 5 =3
/T.\l\l.k -
|
\F\ anl
—
{\Uﬂj .
o
° -
ﬁo
o
_\ . . ——U
o
:4: EEEBRRRERRERRIERRRREESEEEEEZRERTRIST IS RRILRA NI POMNNISNY
. ~ -4
=4 - o u S _
L A _
+ b \\(\.
)
=y
:
_
2 -] e+
_ :
!l'loaﬁ'!.!o'ﬁ.i" . .QTio.Looo‘." jo’{i
. |
: o
ﬁll - o " : ;
- ° : __... A
LE "
o vy |
i
Arv b I
.
4 Lia 0 R e T
o G RO P s
‘_ | y 3 N ... f.,.m. ‘.,M,w.m%.r h_.f & % m
! 53 TR s s st |
eeseesesssspesessee Lci . - .
< » - s a Ay . 2 -5
g ’ 3 ! e, -
e ' e ._..q M, ‘..,.._ = AT
e o ety b Al g o el ViR R et i
i S il TR
ol




0
o |
o :
¥ o
w ..M nu S .
= ! g i M
m mm : -1
o 4 :
g ¥ < .
| m —- - m £ .
o |
_ m A
-
2 i s
,_w_
: 8
\\% t ; { B i J
JO\'L g W c m o + -
/ . 1 :
"° “
iy B :
- A\ %
m “ ..
f:"-::-%-ooot-oooooawk: e ooo‘oocoo-Lu.oooooonoo-okoooooo'm'ooorooooooo-oooﬁoo-*o.iL‘o.ooo. -
- H i
P :
\(/I\\\/_ », JW J.m
: ;
: : :
: H o
:
| : 3 g
.m:wi:zwﬁﬁ%ﬂn (Hitddd --:mam Tt T EET UL E T EIEELE .
| m [ lmmF .
: . _m |
. ,m a
: &
. | R Sestsnseccssesssedoccsesseses oo’*,m.oo-otoooooooooooootoooooo-ooooo
| ﬁ | f N | | B Jesssssssissngeece LLITTYTTY .. _ooooovooooooooooool-ooooooo-o-oo .r-..c
0
ee 9808 0000 000000000000 RRRO SRR PR sRtepeRettRRRRets (L L LE DL L Ll _ _ f (T
| . - R ¥ W /
] LS :
| _k‘ oooo.ooo-oooToo-oo.oooooToooooooooo -oo.oooooo-L-oooocooooo 00350004:.. ofToo &/ s ol
| | | | TY Z :
| ( 5
R 4 . 1 | — L_T-- - sese sttt ssssseteette e essssee ssccene . .
| | | | | | ‘. it ot
Jpra— ool-oo+ooo..oSoo-ooﬁ-o--o-olozﬁ o-ooo-oooooﬂooo.ooooocooo esnnee . g . 2 | . ,w._;ﬁ
- .|.|.1|IHA*”|,||‘ + l“ o - it
“ullﬂl\l r ¥ : _IHII A w_ w e & T : ...._,_.nf_ 5
6/91-rG6 | . 5 e o ife ;
S

121° 30

wl

45’
951-5/4
North American Datum 1927

50"

Tramverse Mercator Projection

e
EER R

L Y
L R N

B (€ CC
Revised .

Seismic Revised
Vi ces

951-13/12| 3 |V

Mhu' " w,1m

, Territorial Plane Coordinate System.

10,000 fr.

L




g — o

B T o s s ¥ S

ZONE 10

¥ R ,.a.c..: LT . .
e T e NS S e

951 -7/2
o w
N = xtv’
& © s asecEm—— —— o 4 Noe,
} : 8 i =
o~ o e 4
- . - = @ B
e “ H
$ } -
o 4 /
i nou m £
£l 3
5 o :
1 tresssasecd
oi.!‘ﬁiooo!llwo
$ s m
- m 0 s
5 o v
- : AW
. - 0 "
: {0 s
=t " 4 -
ok o :
mm o - |Lm||tlﬁ
2] A o H
W b w “ o s
- ° m
m o / M .
\l/.\ i o ° H
o . o > J“l
" “ M ecsccccere ] e§ ee e y m
- oley :
e o 7 ek n
\\ hmm»u " ) "
— 0 ° - mw
120 . 0000000000000 00 0000 00 00 m
mm.. | ° %Y, .
0 : Oéxe, : #
Ogy 9 Og2o/
—H =3 . = ;. =
; = i = T |
— = e o Qdror o
- w g O, o m + ﬁ
. 3 . : = 38 s
= e + T : =
0" 260 . % st
840 - P
8480 - - o ) et
(=) Lkgo L) a0
= 26g0 o “ ““
» e :
. O
< LT YT TS ooooooo!-ooLoooooooooo eehesceccecectendtecessetocece o!-oooooooooiooooooooco ooooooooooiooooooooooooo1ooo' oo oooooo.oooofoo eesesci/ettecc set st nn setest e see o.o. J‘
mmm. . Mﬁ:v.% o® + o.lf o
7840 ©leo o o
z E ¥ 3 ¢ ,
o8gG ° o o] o
% on B8R G -
% lp o °
%40 10
S nxwas Mu“ o ﬂ o _
- /%8 L9g0 = -4 : -
® 000000000000 2P eRR et e eteteteseyy _
y . 7 48 ) Rt : |
W% N !Maﬂ o *seee 00010‘0.0 e _ M
*#0
#e °
, % ; S k. ol
— 4 M50 / - . |
7240 . _
M&G M&.o o
ocsg wgo ¥
O//g e °
os.% e a—
- 0000020 SOPOSRRRR RN et e 00000000 S 00getate o0sedess st (1Ll e .‘
. o = o s
p . = - - o = |
Otsg ok .“ o m
-“ Q o8y o Ry
= e . Tt
=z 3 s 3 = =
. “ ° m “u
v 0428 - - Ouy
h ﬂo!ooo.oooo+ooooo.ooooooofooooo %ooozﬁo&%oozzoooooroozsooo ooo-o%f‘o LIl e ooooooo

08888
8
BE8E
&G

|
l

121°30°

R ks
. N Sl
- LT . "
8 | 2 X,
3.4".. W

62° 30

w s . TPiiien D N et ot 5 K B Nk S 6 B S v o L
80




T

s

& ‘.'F—'i'_r""!‘ y

|
1
|
|
|
|

S

- e - —— . ———

—— e e -

- -

Ok
ohqﬂ gz’ il
o °
o
o
o
© )
m o ¥ °
o )
o w - | o
0 s
Lo . . o on 0000000
0 .-’ ) u___nu oo
- M o °
o S
. 2 34 d
oy l p
o By PO 4
B P/ ~~ g
- a2y : o
] - K
» ') s
i P
= P b4 . : —— -
et 702 W g |
. 420/ o d .0
: 3
w 4 - “ _.... &t*
. L]
: !‘ e, et sl ettt e el - 3 . st i
e — T e . . A e
v #l 1P — ALK ]
olyey | e .
[+] ofn ¥ ~ |
e |
’ N '“ i lllLY.l.l..Ilt. P —
— - ) RS . "ﬂ._
4 §t
- = i§
e »L or
OT t ”.ﬁ_ﬁ vy
. \\ -y L.,.v L
“ s L |
g o . : X u*ﬁ
. | o '.“.. o [ ¥ e
- w o s % 3
o.f. fbvo ° :
» 40 o & 3
_u o ° s I
— 1 3 i B W § .
.. 00 ° by,
» Weld “ o e :
“ v ,. N Y
g L .L-...' .-. v
B - L ST S i
ip ° ; . . o
\ o ' h “:-_ ¢
s = 4o :
< g ‘ z.a 4.._ i e
- .“ J . ' Y 3 N .
. e b b B
|
= wiw/u Vi, g ,
.” w . L i ...J.'..“ AALY
L ] b » !w
S b Sl i |
Ll '
' sl NI
e “o — &




o J

[ e

Wm

e ———

c0@ 020,
ocp0000 - PN
coooOl0o0°0° oo,
i 'l ;’Uo
% ¢

-

_ 0 o
o
) %a ,

ot

st s0netesstssessssssesnessees el

©o .
®oo, -
“m*o"u.ﬂ.ﬂ............OO...O......“.O“......Q..... “.......““

~/

C A

o
o0

o
0000000000000 0000000000000000000008

S90S 000NN RS RRR SRR RRRRRtRRNNN Y eneseeetsscestesssnltolosstntans

e eescssssscs e oonuoooounoouucg

o0 80 00 00 ”.‘“‘.....““”..0..“..3

O

Q9
I

Yo
o
0

OOOOOoooooooé’o

o)

o

r)oooooooopooooo

—_— -

oloooooo0o00000

00000©

9000000000000000000000000000000000000000000008

—J - . —+ - 5-4- ——‘——4\- —_— _____1., —_— —— = + - .- -
4362 : | | | 436l
ssssesee secece ce 0o < -
80 il '. '0 E e | | lﬁ '! E
, | ! - | \| ', ! ! 2
W—'ut.ulu. . st ssnadantnnns “M”MIW"WWMW +
| | 3 | | | g
| | ° | -
| : | | g §2:2 5
% T O R AP, _mo_o_:n : oojooo 200090 : 60 98eS % °°°°§:§.- ~Rase aggRBgza2dds ° S22
900 ° sgespeos e % o 8 Piaii!iii LR R R M R s
;”‘.'i#"'”'i’io‘io!ii;iﬁii%ﬁ‘i‘i%} i%iii.‘.!‘ TIEE %aF 333% ; 3382388 a} < | | E |
' * | ° ‘ t E . | |
| : | | R |
e Sy Fr 7oy s =/ ppop TSI, SR T - ST W
O....O.#0.0..o.{ooooooooroooooooboo.ooooQooooogoaoooo s e o.oogoo oo:ﬁooooooo’ooooooojro-oooo-boooo XX : o|‘ |
| ' : | £ it ;
| | : J | . - |
| | o , + :
¥ | | . 4 ooo*ooooooooioooooooo*.ooooooco.o.oooo:o.ooo..obooo
“...Ooﬂooooooo.k..oooo.¢o.ooo.o¢ooooooooboooooooobo.oo oooPo.oogoo IR R RN RN ' 4
| | wE S RE- | S |
| f | - i R l | -] s —L————— ol i g | e i
# ¥ ¢ LIRS ¢ r SIERE -4 g 1 | 2) Tl | i - . |
: | ; ° i o 1 ' | 1 : |
l | ‘ . i -+ L 41 | s |
| : ! oo 1 | : !
. | . P ' o L ]
LR Q.....*0.0.0oorooooooo‘oooooooo' oooooooboo”oooloco{o.. .oooooooLo.ooooodoooooo.Jooooooooooo..ooo}ooo’Loooodooooooo:__ooooo
—+ ! % :+_ T{ ° l‘ ' : 1
| ]‘ o e 2l | ¢ | |
{ l - i - I oo . B |
] a2 St oAt Al | =T ! b4 | ° pos l | . |
f | | | ol el 2 : | | o |
‘ { ! N o | | | X |
oo ©000000000000000800000000 8000000 prey ;. T ] ] ] :' - ]l
# ; | s o:oooo sesesssssdensscse .’boooo&o#ooo-oo-+o-oooooo‘oooooooohOO-DO009"""'?"“""
| | | . ) : - .
| | . 2 s : L &
AL :L | i : ® i] ; S 1-1-"'°L“‘L.".., .'::_ i
- o . eessee® : :
| - s M{. "%00.. 00000“‘P.....;. ; | . |
’ . i |
LR R oonooﬁoocooooroooocoo 000°°'°"...E~. s 80 : : 4%%%;% 'ﬁ ‘
i : 1S a0 '
= 2 Jpsat, sBstaLie, AR IR RAEES .,
- + | Orwe sl oo e 33 4% o i 5 -"T. '
| Sm pmeoA e . |
’;. ” | := oo :l"- o n v TR TR L
i 1 :‘:: 3 on¥ aoooo ooooooo.oo.ooo’o ooooooowoooo.oo...o.ooooo*-o - |
- 4 ! -
e | ¢ o= ;’ - 4 | =
- -.7.-l_-'."_" is ':50' 45 40' 35
# "":',f’:‘ . North American Datum 1927
kg : | Sy
K M”
(Gauss Kruger)

10°
[
|
|
M
T
|
—
|
|
0s

s
e 4 e
- - g

Seismic Revised
Vaolues Revised

Contours Revised ..............

Wells Revised »wn;mﬂ'

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

SEISMOGRAPH MAP

) | SURFACE ELEVATIONS

BULMER LAKE 951- 7/2

SCALE 1: 50,000

125 inches 10 1 mile approxsmately

o

iy s b

.
LT

vy
¥

-

e
A S

= i

-

-

SR F o T, Ty 5




: $
: : |
: :
B .
‘}_ Lo27 J\/
; :
H
: q | : \
- I S ‘ - N D R
n O O ':"J ....... 3 ‘.. S:
888688 I {3 3 _
M
.
. X | cooOOO}oﬂo O'Q‘Q"UO""JM‘QQQ 3 r&j.‘,
lloslar 00000°°°°°%°°°°°°°°' K 1%
%ooooo ~
~
'. N
‘ +ooomoou 00000000 0000000 00000
|
S 1'1r '
: 8000000000 09
e FESRRERESISIN
| |
-l J
[
| < eohescccecscectccccccctoce uooo.ﬂmooooomumoom Ty eee
. | 1
.“.m“”....mm...m..“..“"’""“"“0 00000$ooooou.--obuooonooo oooooooooooor |
|
|
1 1
00000000000000000000000000000000000 10"
10
H' l ' o
' o
| : o
- i : Q o
- 1 1 o o AR N ol M Q!\".sﬂg
2 ’ ;i:g;i; u‘otiogis ‘ 000g000¢P0000000P00000000POO0OOOOOOPOOOOCOODO ooooooooiooooooo §F§g°°°“§§§§§g ° §§§g§§§§g~%§ﬂ§§333§6§#
% =4 | | o RE e gaf i3 8t g
Froy | | | " -
, e : | -
| | T. 1 [ 3 oo.oo-o.obooooooor.otoooo; .ooo-ooTooooo.o ses ssetaeepete e ;
- | ' . o . T 1
[ - e ‘ : o : ,‘l
Pt . - ;
‘::.;‘ o] 5 i L ] i ‘
_-"“ ¢ 0 ‘\ : ‘: ,‘
7 = 4 i » v, B E ‘
,I,‘-‘-"-"_" ooooooooooooodoosoooo 00?9 ©000000004d0000000000 * E
_f,* X ooo..o.o.o.oorooo.ooo*oooo..;Jooooooo.ooooooooLo.ooooooﬁcoo.o.oJ |
, 2 s
: ° & !
o . "
> 3 . L] &
g - 05 ;&;ﬂooo ©0000000p00000000 000000000000000000Q0F0000000000000gd00000000d00000 . ¢
et BEX PR RRERRRES : - |
3 L]
P, 5
L . .dooo.ooooooooooooroco.o';Loo.oo.oﬁoot.ooooloooooooLo.oo-oo_*,_
° .
° . SEISMOGRAPH MAP
.
PRI W— —_ - v-11b--~-— . - -
| : SURFACE ELEVATIONS
3
° .
L ] mﬁ- ---------------------
oooooohoooooooo 0000000 ODOOO0O 0QO|00000000000000000000000000000000000(G Dotums: Plone ... .. N i
o
- .
L ]
;‘ ' od ° 2
L ]
o . {
[ ]
vy O
.
=] 1
[ ]
o ) .....0..0.00....P.......40.l..0.4.o...O......0-..+......OJ
1 . 1 : BULMER LAKE 951-6/3
e 8 ° o
R . SCALE 1: 50,000
3 B
: " : ] 7 | 1.25 inches 10 1 mile approximately
b ; a3e i a ’ : Miles 1 % 1 2 ! 4 Wi
. i E_'Lh-brOO' mj i llul 10000 wo0 200

20000 Fewt
330,000 e N0’
- urw 28 20 18’ 10° 05’ g
95 H-14/11
et .
® North American Datum 1927
1Gowme K wger] Seismic Revised . (o7Vaweet (v, .. ...
e Voo Govieod ...ccccccvneecenl.
. - ; Contours Revised ................
/o ' 10,000 f1. Coordinates, Territorial Plane Coordinate System. Wells Revised 4~ 7% /776
TR ‘

T -~
R 7 - | ik N Epma—— i . anuile &N [ — .




jaadias

T

>~

"R T Y TR

A TV :\‘r;ﬁ&,\ﬂm T

7y e

ZONE 10

=]
o ;
N ﬁ
& | m—— s e et | — = p——
L 1 I !
Mv : [
o~
— | —_—
o
-1 18
w
™
- i F
—
, |
o ]
/» 3 |
" /&
i | _
-
)
B n- \
/ =
. i _
M —
Nz
! ]
¥
i e
w % ) ! |
- o i
S i % o
w ~ @ :
48 P a9 F | |
. \‘ \.\ ’ \ i |
v z - -
- 0
»® % |
N ! . -
»ab '."l..'..‘#.“."'
%% . d V ’-o 5 % \ SLLTITETILTT AL LA h b * ,
v \\c \ — - . “m
e--. eq= Troeed s ot —— ——— IA
S I \ w " ; . AN M "
< y o o0 00000 o000 |
Vt\‘oooo oyogQo Spo o0 0 LX) 000 ooﬂégooeoo c o a . _
\\ \/ — ) S
o0 000 0 OOOOO@OO O VO a ”~ I uﬁ = b _
° - ° Vo /7o | o \ ~
) °o o / o )
%9 o / \\ A 9 o 2] o) = '
% o o oo 00 o oo o o.m_m.oiooooooo 00 0000 ob ISR cccc.vccdi.m%odic “ m
0000 0,0 0@0 000 °9
o AR°°]/\ \ T e, 7 RNal . ﬁ. » _ﬁ . w :
" Coo, e - ; .
N # . .
\o Sog // I . - $ P 4+ ILI. ; I..-l.-..l:s“..r,li R & ~ i E
. 0 0 Qoo o [} o oojo 00000000 .
= coo00 %EMN\J 20 00 0090 d “d - o iR N : ﬁ 2
P L _ _ )
1, -
%0, s | -
m o o didd.“dd‘ill‘llddd’lt#l AL LA AR R R LR RS LR ddld,%’gdlils"d’
- _
: R 3 _
1 1
y :
... .c : (74 “
. " "ew
\ “ . ."‘.*‘ L
& | FE 3 A )
= PR ABE / - “ J\’
- - :
“ " ......
s _ oy
.3 i!” 2 iy
3 o 4 ,il,.. ...‘. /o ; s\..
A ] i - 14_ ! . w2 -
: , _— ; ‘w.J..T .L,“ = ”Wﬁb . .ﬁt#“. ¢ T = i "
.m " 3y a0 vl Lk LT Ge T 5
r g Nh ¢ W = 2 .... 2 . 3 . v
P . A R o LY ¥T 4 .A » {
- ; e ._. e ......M. § Voieg _ﬂt.nh ¥ X
h £ ..-. ] ’ o , 4—.|.. '.'_.n. 4 1..- ......“\.” 3 «n i
= 2 ,ho.rm.ru‘mﬂ.,‘_t ; * . .'.. 4..”. - = N &
M ; : by 2o . > inu.u e .-, ... ! . u._..-w. .vw w,“.... n J....,v o _..o “W ﬂ..; .
. ) - Fois g e i ..,_. .,...un v .m i i
& y b e 0 S e RN T ¥
| e e
e % _ GRS Lt &
- LI D .l....u el il 5 .,W-Hw f Ay
[~} ) , : 23S
o " . A
L -
s 2 s o O |
g e o N g .
&x . ISR TR, =9 AT
g o . ﬁ 1-. v 3 J - 4 . ¥
! ‘. (%
' - LU B 1 4y . ...!r..... ,
iz v ..- b Tt ¢ . .rr b o
.J-..“ ; &_ - £
. . ...... ..._, Ay e
A 10 T
— = PEA i < gr— T, S fape __-. ; 8
Sy T Y
B A o kA8
> _4-‘.4_ -u. 21
. : A s Sl it ol B ¥ 3
PR TP )




N
-
-
- |
- , |
L . }
-4 J
b
| 4 wehnee
2 e ST AL L L L A LA A AR AL T I
sasuntbanERBRRERRINY /
ST TY L L LR L L L cc.cc&dcodccoccc.o-:coc J )
/ J
. m . 1l _ R \Aw
_ ’ .“ / \ Y
.
] ‘
Ny *
! .
. .
: “ [
_ﬂ .. . “ ¢ r/. haan ' !
. .
: : et
T L T LR L LT ) *e3ennen
| .. ‘
. B
 » 2 | !
. [ ‘. ﬁ _
ﬂ .
. “ ““U“i
_ . .
chtc.cu..ooddccca ccodJﬂdd-.ﬂnduuuu.- SRS IR AREA R R AL TR AR R ALY ccccocdidddc.-u!.-dcc-u-c-uctd‘ld
| ) . ~
| _....r_ -+ _ \ , u
| L] | \ -
| Sy e <
| g 4
n . .
.._‘-"‘.... / L ]
“‘II’ ‘(.. ......m““-
4 _ | |
| -
-
.
.
: _
LA L T T } |
AR L AL LT .-c.--c.-o!mcicc | |
‘ ' J -“_I.“‘."' ! 1
{ "Seveane _
ﬁ | AL L LT
occcc.&cdcccc
“ ¢¢-¢¢¢*o-¢¢-¢-¢¢¢
— \ - ll.L - —-— e Lv.ln

.-—*‘“““.O‘..O““‘c“ dé

ik

3

(=]
LI IITY ) ¢¢4¢¢c-¢¢¢¢-o¢-
|

b oL L) DY bl LTINS

f AAA AL ET R TTTY L LA AL L L LL T,

|

_

s o

|

._.........:. [LTTT LT

——

b

et el LR 23 sDechant O Ay
S

TIME STRUCTURE

— . R S e T _— .ﬂ

.-

AL ALAL LT

. AL ————

|
-

et e e
»

fd‘ccccccco- LT

ccc!-c’cvk*occcccac .

|

|

|

| |
bbbl

" |

AT IR

FORT SIMPSON 95H-15/710

SCALE 50,000
125 wches to 1 swie approssmately
2
* 00

SEISMOGRAPH MAP
Dotums: Plone 1000 _ __ Velocity _ 12,000 fwx

Confour fervel _ . __ 908 S6C .

"

o

B
é“‘.‘

T e

a0

120°

35’

40°

“dsssssssasbeiiianis
i

P

T

w -aarcccd

000604000600 0ddi440ddds

—-— e 2w mae

- , . .

:

3

3
:
3

L]
)
ISR RS

45°

I R

e PN o ¢ 5505 o o o

Contours Revised . . CT.Z09T . .. . .
"b hu -ﬂ:m;-.....

Values Revised

Seismic Revised

/2

North Americas Detem 1927
Transwarse Mercator Projetion




—

l 29

\
)

-

\

PP PPN SRSV P IV P T ETPIE P PR R UV A A A AL B L A L Y T R IR

TRy Y .k&.........l.

TITLEEITISE LT YL LA

.obooomoor oc%ﬂooh&-a!&o.%r
-

4370

a3
L AL AR AL LI R R T L R AR TN Y

LA A A I R Al Al A LA Tl I IRtz dl

LI IR N T]

\

....m..}.....ﬁ....l‘. .u%“.w.. .r. LAl LR LN L] ....w.............«f..o...Il LLE L

e Sescsnsesaedtscnetassingenes

40

\

89

odt

o] 1
120
eis

ﬂ%.o.....t..’o.o...

sesa tBhadad 0%

(o] Mus
f_v'oco ee e tesdevetage tage

¢ o
70

o
(o)
R -
v""‘c_ﬂ
Tt‘bo
O
7o
o
720
T O

»
L/}

-

- h
et O
w‘f-q- O
“14+0
g
7¢
Lo
3o
PO
80
(]
P50

&g
426
S2&5C
Qﬁh‘_
£280
QL go

951-6/3

Ore,
=28
Om.-m

eertecnssesens T ioe o

2560
55C
2050
bsghd
;%h\
\I%,F
\...n..ﬁnh.-

.......Q..m.....l [ ]

.ooo*oc..oooo.oo

I RITTRIL]

ZONE 10
951-13/12
45
1
cedecsascccese

2

L)
.

LA A R B A A E N R N R N N N N RN

b

Trwod Edbutt J-TO

cedecctcecqeccescndan)

0E

-

0

<

9000090

)%

shhoaane

. ;ﬂ.,.....un.._.........ooo- :

sssstetasesness segee®

P...

3

+
S 3

L N NN N NN

|
\

{

..............’._“..............

y/ooooco:.oooooo.‘too:/oooo

%X

/

Beccccee
o
o
©
o
0
o

o
S e |

- —

................g.............

&




Loy TN SR
s }a.f._;lv, _.f_"..__ e g

3 ‘.....
oL T 49
» in g ™
% P

PR
¥ e

o

po $ ¥ N

L
'-4.'

wny

>

;v—?._
-

-

e S, T A

-~

i

P i <

o — — - .

Lo

"
Ua)
—

L e A ;\+n = —

e = —— L

- - - - J..ﬁ B

e e i.ﬁq e s il dan

- -lﬁl —— - e e A e e e

- - e — .'li' = ———————

/ . a !
: ’ . - ° “ }III\
j / © ] o { a_
v / Hl‘h.\ et .
_. / ll S — — — _—— a \
= m,/ ° 3
) . 3
e . - -\\. E N
i .
\ -
e — e S— — — _— . ‘“
g L } ) \ CCICLICCCCOOCC I.CJU. C...d.’“#‘."'l'l." %...‘l....'#......."“ C‘.“.‘.‘.l‘.
- *" 5 = “ ,
4 — —— v — .“..l S — o : - e A . IIA

-
3
ceoo000
o\o 00 /mow.o 00 ocoodo o ®o o woooonoooooﬂooo 00 “ uo
" / . “ !
odoocoddon oo : K io ST e f.il"a:.... R 2 A Pl f
4 J e 0 o . 8 o -
) M ~ |° :
-~ v o ; 3
i 0000 od¥oodot :
i 000 om\ooo ) 5) oo o ° ° . -:cc“ cccc:c-ccccr- -coccccccuL¢¢¢¢
” -
®0 » p- :
v o - - ,
04 ° - - . o
v .
N : '
¢T¢¢¢d¢ X ocaLcoacccdoddcc*c e cddciladad.o!-ddd : addi#dddko_-.oddcccc_-d;acdtadd‘cl‘.
. el .
_ p——= - - e —— — ﬁ|l.A - r— = H"‘.. " .Il.ll_..l - mo———— e —
_ / - _,
v 4
A 1 :
/ fc_-uﬁ.-caccs.cfc AR ..
e n,
w B: I ,‘
— e = S
) o e v \ A
_ ﬁ dm . _.r |
_ L1TY A/ .
LA LT T |
| | A A LTI
_ » i 1

-

¢ Y AL LTI .._
e bl A e ‘.‘*”‘ .
_- u . n_.v %a '.“
.r - I ....r.‘. A --45
& 2 S "
h 5y o .

i o ; ‘
4 - L
! = . E\ . ' .
(&) B . , e, { i "y L
.F.. ) L Tl X 2
F \ 4 P . -
o I B [ BV e B i E "
o B, g ol ' it - _, | 3 ‘.‘4“ n-.-.-...e.n A k. = .r ! S -
L]
. *
o~ 5 . I i A )
§ oo g v : ,. bE o RN 0 R
m b ' | s R " e . - x b 4
. v 3 . 3N
9 r
° _ % K
| ]
. ) 3
[Y oLl
.m ; \
H -
. T -
L]
"y T § -
)
L % A
@ VLR _ s
L &Y
1, M.. .4_.‘._‘ -..
PN ¥
\ et
L 1 o.-
N ...uﬂ., , .,....
T UL
{ 4 M L
- - e . .
g .
Sy i
Ry T ¥
b _'f.‘.- ¥
Hr- ' pvl “,- .
L] r,\ - !
! i i —4- YA
% o ¥
5 i




40

TIME STRUCTURE
HUME
SEISMOGRAPH MAP

FORT SIMPSON 95H-15/10

sosed>

——

1: 50,000

SCALE
125 wches 10 1 mile spprossmately

61°30

i

4‘066040044044404045

-
-
.
.
| -
% ' 2
| 3
| / _ |
TRALII AR L AL AL A A L] o ,
---..-;.-cccc-Wiucvccccc.c...-vcccccccccoccrccccccoccchcdccvc . H:ﬁ AR AL L DTN cccccdﬂdJmcc+¢¢c¢¢¢¢¢¢vccrccta.-ccacc1.:4 3 Aficdiildl(l
| “4 ! I } t A - m + MR S RN AL ::.dldrd.‘dlu.‘uuicdddccddco ’dlE!F‘lll#‘dﬂJ’ u..l.ﬂ%ﬂ*"fdtd‘d.‘
/ "ee
m b i m _ AL LYY ¥
: 3| 5
, . : :
: N 3 | :
“ L o 4 e
" . > 4 l . + (‘/ 4 ” A “ —— + e PRSI S 11w ...TI. e ————— ..I...:T.xl.i. < S S . e — Ivl%‘
: ) iF i
‘ }
IRRRARIRNL] Y] -crccccccmocccc .m m r m
4 . _
m | _“ | ¢¢¢¢¢¢d¢..oﬁ-¢-¢occoccc cocacccccccnﬂuc ;
. “ ; " " B ‘ + » S—— :.. o~ ’. ) % . Al f-l!.‘:.ﬂ"‘...ﬁ“‘.'.:-”. e e
: 3 4-1.1 3 | 2 % AL T ..u’-’-Tu!:.c!
- -e* # |
ee B esERRBERY ocodcﬂwaddwdcucadcddddc_tcddcad oc!-c-._cc!-a.cdd-a-'cadocdddcdcc__lccccddcuccaldc!auddd 6“ “ j ' :
( w . | 7 L . “ I.’ /
. o~ J m . " ] L] ] “ = “l - o —— - —— et e el e s -
s v L
- -
. :
: :
-
-

ccatuoccccocccﬂccocccc
ey

bl AL LT,

e S

;
;

CECECRE -

ORI

.ad’!am........%

Revised . X/aas 2%

-

Seismic Revised

Vaolues Revised
Wells

30’

120°

35’

40’
-



<

-

e

LRIV

- / B G
L ..'...o.ooo;—.oo-o.oo'oooooo.o..'%oo.oo.ooo.oooo..oo(oooo;ooooooo \ .: .
“ / n.o.o‘“w“sr.“ .o - counoo.unﬂ"'“‘
3 F N /_/'\
-  —N L :1 i = E & - ',
o ( ;
o o /J E
‘-—-.- ................9.............. _\.‘...........'f/.'“..............b... 5:
s : 1 :"k;:‘ﬂﬁw . F g’ 1 | ? i E r'» .
R S TS 55— oz
’s) o © o ¢ © o0 - o o .
§ 2= -+ §-] X £ : S
- ey ﬂ&kﬂ\/,-‘?i’ﬁ%ﬁi, ,c‘i":;i-fiﬁ :éﬁ":ﬁ}é*;t -@%3;%‘;‘5%‘,259;?.%%%;% %o g %%‘%c.oo ioo 300 o goggg'%g% o‘ogaé %ooﬁ;a £ o
Pofssd T 4ss 2 Sk . ; : |
Y N § i AN, R - / T vy PeTep
( c o o ; i‘§§§ io %ﬁﬁ;o 00
3 : PR i
S o
...-...:. .oooo’oooocooio....oo...ooo...'.0..0-.......000000/0 b B ?_ _____ N s ...-b._;...;..“___ ]
Mr—’(, (_'(—}V‘_\'\\\ Y _,f/w =: §o - ; g%% ggg ‘b %’%&%r—
| . " ~— Vs P F
T A s :
~ $ °
| s 2 PN e aindh SN | 4
o E.O“.“é.“...““ ummnm.omumouum0.-.:...2&-........-
....0..0‘:’.0o..oooo...oo.oo.o...o.co.oco.oo..o.o.ooo.o.o.!:ooo : g
) i B : :
P - .4 - | P i S e
: N\ f‘p/ & ; E §
i 4 C‘/“Y: : {5 $iz4aads cg&@ig%%%% Li
| g (/4377 ® 4365
w0’ O § O o © 9 o C 0Q O 0 ©C OO0C O O OC OO OO O Od O O 0,0 O O O o 10
© A L s |
= 1 :
e | (] 3 3
. / b I i i
| ooooooo?ooooooo.@co?.-o-t #*essesesssssssansssassane ...q_oooé.oo es220900000000000000000000s0sssensne .-oo.ooaooooEQQQOoooqp
...O..ﬁ......o‘E..o..o.‘oooooooQo.ooooo __oooooooqlooooobowcooc:..- oooooo..ooco.o.foo.oo-.?ooo .o....ooo..foooooo.qoooooo..[:..o-—ooﬂ;
! . 1+ 8 T8 1 | R B |
| + E ) Ji
imidﬁmmic“i hes zmm Emsso;a.,m e 5
- 2 | * | | P ggggf 2393338 -g. ssezzt IR R |
| | | E | 1 l ' | i '*1"‘
sessee .Oo.ooo#ooooooofooooo - 'oooooooq‘ooooooo*oooooooolioooo’ooo ssscee ooooooo1ooooo-oTooooocodooooooo1oooooooq..oo-o-lq%o..oooool:
i ’ 4 ; L 1 : i l i 1 ‘_1‘
T } | 1 | : : | 1 | | | SEISMOGRAPH MAP
] _ . as
™ RS W—— el | #ﬂaizfauﬁgsisﬁ, ETHE kmsﬁsgﬂm SRt
| - 4 | | | | | | e
ooooooo$oooooooo+ooo 5050 50060 S it Detems: Plone SEA LEVEL Veleclly _ __ __ .
! _ : B | ' I
i i : " - Y
| = B T T sy, 3 55*3%"‘ srh9L, sgss'a
’ i ! | : { #f | 8: ! f: i |
s | : : } 2= | 226 23268287 49884995 SIS3iIN L $ifge §
24 ! | : + -4 e < A LA’ S T |
ER Jd k | ‘; - -2 e | f | | r |
N e ©° . oooo.o.{oooo essessssncy ..d’ol. _ 1 | | ‘ | |
ol * | T : l | | | BULMER LAKE 951-5/4 | @
. J'-’ ! Ooo‘oi 000000040000000 sssese ....oo.Lo.o.co.ho......#.......1.... ro-o—iN
. I , | el ' | 11 . r i SCALE 1: 50,000
i : ' . 5 : - +
H'.pn ‘ : 7 ' 125 mches w0 1 e apgesam——y !
v d 32 g 1% o f g ae 1 *» °
gty desthy Stieinet, L A e g | —
ey , pom as’ 121°30°
4 4 v 95H-13/12
% i .
ehi” Mo Ameicen Detum 1927
p— Tramverie Mecets Propcten Seismic Revised .fo. wmws Ly |
g ' e O

e



. o -

Ry R R S W ey

g X - =
. 1
- - ;
- |
¥
_
LT e B oSS R = s K = 1 " »*J
| |
W _ |
, ,
_ _
g | |
|
..||ﬂ.1.l|| S T
|
_ _ _ _
_ |
» | |
- _ |
- i‘llT‘wﬁl||r||| - |T¢\ *l —
| _ _
E———— = MR | 5.5, W .
s = + —————— e e
1 | ]
O | |
|
|
lo /
- o
-
o
1 \I — rv1l1]
o] y f
v m P T iy
. L] [ o &
\ © o4 |0 7
> N - .
.lrf ﬁ p 7 °
.. = ﬁ-\ = _
e \/ [} JI_. ﬂ
-/ |
- &, - 4 A - 48.
| | D : / / . 3 \o’ m 4 1
_ w - s 3 s 1 !
8 - B | |
_ : N "™ S o b : e T LR LR AL AL L
| 4 . " = = sesadenonueneraTa. LI DAL DAL L :
* | g— 2 2 - ﬂ - uccclcccccccccocc se e | :
“.. p\-\‘ -~ — -o/ / “ ! w
% 4 0000 0QO Bl ! A “. R 2 STEERERLAIES. SEel SSRT MW W ol g
7 3 | |
3 = -~ - - - . i - - - &\. “ _ | h_
Ry .= qu.onom cooplo cooaod 00 00 50 od'gqoe o0 0 990 0 jooooooog % ] |
k . | " _ “
! ./C - /u | : |
, o 5080 ®0®0 @000 40 00000 00T, o dog .P . » TR | IS BN % {53 i X
y < - o € o o \\ o u . “
ey RSS2 LA s 4l - .. B m
(o] - - g o -y :
- R . S ,mmueﬁpmo.c) oo:do._.ooonunvooooannuﬁobﬁ. opo ooolo o0 000000000 AL ccccccfcdccccdt.oc“kidcc .
o \ N L N k. g . | » _ h
) i / 7 » &\ “ P.. |
- k - : : Dol UG CT (RGN
. - q-oo.oﬁ-oo .Qm%%..ﬁr@nlu 000 o OOOGO ] o) K @ | ] ._ _
! %o . : : , :
k ~— __u —— e oWo/ <. * “ _, ‘ | _
{ s Op - : i |
“ ,. Q e . 5 wee i.lidldlddld+d dd.dd‘(didddlldd‘ddd?ﬁ’d.dd dddllLtd "eween lddd+ll¢l¢ld‘ll¢
i Y T ) : S
| — : < T R S
. . K S |
. _ _ o I\ - - |
] ~ | L 3 |
P | e ¢¢¢~.¢¢¢¢¢¢¢ 4 |
._ _ o - f‘.l'ld - !
! _ _ o c N i LB LT
V i _ | _—E L 3 < - - bl 2 i
] .- - - r ‘ ‘
| © NR— . " N : LW,
i & o Iﬂ. > “
| " CSHRRT 3
_ s LY 21N oneuy 3 ‘
.4 . e. b “".“L‘ “oueney - R
.. ° e . o Tdddd(l!c .
@ < e
hd 3
1 - R -
g € H Seen
-] . -
_ - m 2
- } o
| ! % 5 1./V 3 0%
| 3 - A, © ; LA
m ; - : b~
m o y 1k 7 =
9 i . . ¥
: _“ ﬂ _n; 1 . g - Ry S .
| 3 ° E \z S 3 & R
” |0 3 n T.,.- h‘e._-—._.- ¥ . . .J..r ; ‘-.
m o } i 1 ] - - .lr,, I,w-- r/. L
H__ nl“ H — ! ; / - N LY
u,._ — “ ) u . ”, e ¥ P k) s
.,. g} ;J ....,.. .o .f. ¢ L] v "..e 1 "
| R e Y i ha
: - .i«wﬂ —_.. e u.io 4..#
: ) His g2 G, .
| ; VR o
L Foli e
- v . ;ﬂm. ...p..t 5
| . s
g
- ’
....r.“
i ara) e
- & 1F ai _ v " g
A 250
: .l T L 02, ‘ . .. w i —- r
A RSN
vy RS TIECE N A e
: &> R ok 1P !
_§. gt S Eiaic il
:. X . R T .
o b



95 H-15/10

ISOCHRON

Plone . .....__ Velocily._ _ _ __

SEISMOGRAPH MAP
126 wnches 1o 1 mule approsmatety

HUME to PRE-DEVONIAN
Deotums :

Confour intervel _ . __ _ 903 56C __ _ _ _.

FORT SIMPSON

OET. BLITN. . ..

Seismic Revised ...V ..

Values Revised ..

Contours Revised . . .

Wells Revised . 27 . %M. ......

\
(Y
\

N )

CLLL L L e
T Ll o eeey, e

......

|
f
J
\
]\

)
Q\\.
, ~ e

L ad LT L Ss00c0see®®

M é66660006486é uuouu_ﬂuuﬁ

S’

)
Vi
e

—

5\.‘ .
o !-c.........!.!......ccccucuccc:cc-..-..c:occ.:.-cc.ccccl
"

YY1 L -¢oo-..w...¢¢-c-cc-c:-oncoccaoocc

i B

L ]
ﬁuuuuuohuuuuou
A -

tien, &

-
-
B
N
B
L
B
.
.
-
-
L ]
4 N
-
» B

-
-
cducao PR RN PR RRRRRERERNE S
=
°

-

.

.

-

.

-

0 L
Q. :
.

.

-

.

-

»

10,000 1. Coordinates, Territorial Plone Coordinate System.

Trensverse Mercator Pro

ST IR AR TR I A A A A R AL R A A Y T T S S R T A A A A L bl cccdoccccddoolccioocoo¢¢c¢-liic
=

”"- *F" PR S T T T F"‘[“'—*"_”"-"‘m T T A

.
.
-
.
v
=
.
-
=
.
.
B
.
=
.
.
B
.
.
[
=
.
.
=
ks
.
=
=

p 2 el N

B
s
cc.d...cuu&.. b AL 1 T TS "eenen L L ocoocclc
.
Y "o

- 1
-

.
-
-
-
.
A
Ll
-
-
-

.II-TI'

st

P ddddddddatdgudgogddesnds




62°00°

120* 30°

L Tl
0 4 ...“ = M--.\. ey 4 I..1 * Fein o
iy gk >
- ] : ‘.\m_.u ™
rhd o.ﬂ« 1 - . 7 P ey n
v e E\s -
e mo
e S £
O e S £ utu%hsﬁ 2 v
= . » ot PG+ iy
- . fia. S
o4 'y
T “l f
Bt §
A.h.l__..‘\s
e,
SR g_v,.»_q . % ¢
s

" |

'
-
|
!
-

II
t
]
!
§
)

TR e g el S

50

0
1
0

X |

.40

oL

45’

50°

i

n\\ ; oo _ ) EY ,
7 T

55°

-

121* 00’

62°00°

(+] : %
- e 3 3 h ;
- o _ _o“ M A
T SRS ARSSLLREReEEARBNNEERc d hBLAHEBESRIRHERRY daAdRE - EARRE 444501y bYIAYS LA 3 |
) ) s wene c-cccccccociccccccccdv?c._cuc-:-cocc“ _ic.c:c-ovc-f!.cccooccciccoaccccccc
¢ % % 3 5 183 . NS | “«q |
B 3 ,
Abduteah. RATEUALR  BUAREE 019 . SR SRIRURR DRI TR AASS ‘ 3 : |
i i _ : :
3 o gt feb N S |, I , . . H {
%o oooo. © 0 o " uoto s o, S R e L e ) i ° E s
mmm@ﬂﬁoo www%w%%mmmmwwmmwmm mfﬂﬂﬁﬁﬂﬁ@ g& w_.’ffmm maﬂwMﬂmwo mmm mﬁﬂﬂﬁ&&&ﬁﬁ* _ [ oco:-a‘_ cc.coc-iccccticccdccccccmﬂcccc 4 i
EEY oonoooooo“m.. © ‘ll .m | &
e R JEFFaGS wapdan GEETE L 1 i i .
8o %o, 40““‘64‘004‘ ddddMMd*“t"’d‘d LA AR LA L Y ’d‘d‘ddddgzd, "wew
. ) i
e - : . . '
° kY
— : -+ |
: i ay ,
x . u_ .. mr.w...f, v L NS d
o ; ! ~g Vi R it ¥ R .
% SR
A " ..,%,__,m.w.i__q..?
1 I ° ‘hh,_‘ ., \q?
" : 9 - A S
" s MU SR
. vl o
- & i 0 fa e
% At Rl ,_“,..,. i



— et . e
. i >

e —— e —

62°30'

121°30°

“om

35"

40'

ZONE 10
951-13/12

oooo
|
_t

S

oqoooooo

-

|
1
|

L T———

55

..........

..ﬂ.

L
oooooooo’ooooﬂ;oo%ﬁooooc oow 0000000
i
: l ’
|
.....9......

“
3 ]
} | cm——— - =
: : : R
» : : : : : :
— b . ° o
: 3 o) : -
- 0 . Seentannne f
. . | o
: : : : :
“ e “ e \\llll nOu
: : : : °
m/ N\ o LmV/ g e
H On H S
. : o
PRSP S-S R | eséngedide e seVeceVened :
: : ~
H . . M -
B .
: : $ o :
3 : : : $
. . “ M H
. . . /.F * R - N =
- o H
- H = .
: . H / ° H
. : ¢ o :
: : : 0 :
- - 2 o .
. . m-oo LT R T ooooooooﬂoJQooo
H : - .u |
: : : ° 3
- " ° ~. ”
“ “ o “
3 it -5
. m m o..o.o%oo..*oooo
: Q
m M M ouo .oooocmocoooo*oooo.ooozooo
. o r U
“o ooooooo- cocoocoqo0 codao c000de000000 efesascsecccgecscacccccceitecnncenes oo..rooooﬂo.oo
: : PR ] m
“ “ ° 0 m
$ : 3 3 :
- : >
? .
pa -
° -
- RS T -
T i o —
\(\l .
-
»
W
e + —_— . f—— ——— - S ————— e} e e ||; p- AT
| . 2 .
- ¢ .
- 9 .
. e -
B b+ .
_ Rl T \ o S Lot
B S SR T g .
| | SRaRE Py ‘
m _ . Ay
+ 4 e e SE—————— ———y
| .
[ "
-
B
. .
— —_— .
L ]
B
.
- .
ot NP

122'0(],',

62° 30

n

..j....

1
A
—
|
'
'
i
L]
.#.....

9 ﬁu

o -
L]
.
. .
‘ %.‘
’ .
ot ™ i 40
y - i B |
R
e .r._.ﬂ tﬁ_.

......ﬁ..... .

-




Yy

o cws

95J -8/

| o< - , 4 TN . } i .
L _.--__...;...... boo.oo.o.oco.ooo.)Qo.ooooooo.oo/:ooo;o.oooo . [
f / 3. ....ooo.'ﬁooitﬂ esssecscscnct
} )/ ..“..”..“.'...:r... ‘L.....
| | $ 'J |
| l .§ f
’ ﬁvooooooo.o/o’vioooooo. oo.ooLOoo 3: ‘ -~ f\. .l
—71 | T : d, N 7 Y Y
: | | .
i _—
g U B — - ¥
2 0.
. oo 00000000 00000pAORLOO00OHPAGO
SRR I 7N
030000(500
LT = . I ______ T ‘____.
| \‘# V ® ......... -
: 1 ?oqooooooooob
o0 omdloooooo ‘ oo.o.ooo.o*oooiu. esss ssssveese
ceepepessstene . l o
v ¢ :
. . é
L ] I | | - I S =B |
e G ; t ¢ S ER |
: , |
e N | | N\ I
: } T oocooctyoooogooooo‘o*
o Y l it
. o > o o] o D\ o o V- "IIO'
o o
E @
\ ® oooo eefecccece ‘
-oooooo svsesen
\/.\T | *‘ ‘ |
% T T r coococoodPoooO
| . o = ® ql .”(\r. ooo.{ sssnce 000'0000 ;
ssepece oooooooko-.ooooloo‘ oo ..... r‘%‘\x % r r\ _ 1 sy
| VY | | | i*» |
| | | | l |
5% et b LY el ?
. [
oo gooOoo ooooo; dooooo@oo 000 + :
| |
f
os
oooooooTuooo \oy:*ooo :
B
: S —
- > . . Ew. E b 0g Bfoooooopoooo o\o oooooogo s‘
: K
X = F o4 ~ Contour iaforvel _. Q05 SE6. . .- oo
©c00000O ?oo%ooooo ooo w Detoms: Plone _ _ .. ___ Velochly._ . ___.
! | | .
! i : | L
" . I | q: OOOOOOOT ISOCHRON
CUN ERER R TR R TN, . G RS § W
W ' HUME to PRE-DEVONIAN
! © eppene - eNessecssnsnn, |
1 / g BULMER LAKE 951-5/4
cee Qfodoo-oooodcoooo ooLoooooo epecc sy
: . —
| gl SCALE 1: 50,000
” rd 4 / %\ \ " \__1’."5 125 inches to | mde spproxmately
ocodoopo oodooooo?bocooooooo;:r' 00000 RRAM 0 o 0 Nogf00000p000003QOP00 00000 Mites 1 % 0 ! 2 4 v
' 4 \ f = 62°00° Foet 5000 10000 15000 20000 +em
\
&

40 121”30
) NG
‘@‘

L 55 50 45
95H~-13/12

Seismic Revised .fovmwns |

: K s Gp| 951-5/4| | g

s -ﬁ._ Tramsverse Mercator Promction
Clman § SIFROOUCTIONS § PuCtOmAR e (Gauas Lruger|
- . Lo -——-—.:.-.:-&'- : ‘
" —— camese 't GRS § SEISnS Sl DR
R e by - Wells Revised v, 22, /70
PR—— - ' ~ : . _—_ls N
s T S, R R a | . _

T L TNy



c——

———

. st B e

-
-

- > £
g .
5y 2403, "d (
A D L. o A

9SS H-15/10

0,000

1:
126 inches 10 1 mile spproximately
2
10000

' i

m.

SURFACE ELEVATIONS
SCALE

Contour ntervel . . . . ____.___.

SEISMOGRAPH MAP
Dotums: Plone SEA LEVEL veloolty _ _ _ _ __.

35’

FORT SIMPSON

Nt
sessans “egl

Contours Revised
Wells Revised . 2/,

L
Sese s senaanEa

Seismic Revised .
Values Revised .. ...

61°30°

30°

120°

—— e — . —

|
- o o
m 35'

Joon Marie |
o

5
(2

SlioW-“os,

b

2\

.l..‘........ R

Q,,

bdbdbdbédes “uuuuauuu#
40’

- o
- @

.mWL fIIM/l\;.%‘\O

ees®

ﬁ
_
|
|

'.dd"".".dw" Bebeb

-

-

-
-
-

— *

-
-
-
-
.

T L L L

g

.

-+

4+

FEL
4;14..0"“‘.‘

AR LA A A AL R Al L R A T T TS

evdase

,!ldldd.d.d

PPEP R TR RERRYY FRAERRR RS

Xe

i y
nv

-~ -
ﬁ..-

- .
&

J

g
\ ”
ccccccucccc!Wﬁ(wccccc
»

A A AL D]

dldddccdddadlociictccoo

ddddddavdgedgiadinia de

.'..'.""'..'..".‘.. ."..'_'..... ."'.'.'..‘.\.‘.

rd

J

A\./\./R
4 . - :
N er\/..l\ .

_ -
ddiacdcdcdd-tdddccdcdddcccc-dcddccddcdcccocdldutuuitd.cuu.tcdillcd

-¢¢¢d¢¢¢¢¢1¢c¢¢¢¢ﬂ¢

.
.8

o+c¢cc.¢u.cc¢¢f¢¢¢¢-ctt.c.;ouddiidiCdﬂd

RS B SRMRP R £ ,-:iiif

ALl 1Y

.
dddcdl

4347




|
TMPERIAL OIL ENTERPRISES | 7p. l

CONSOLIDATED REPORT
FORT SIMPSQON AREA, N.W.T.

u 1968 - 1977




IMPERIAL OIL FNTERPRISES LIMITED
Producing Department - Western Region

REFLECTION SEISMIC AND DRILLING PROGRAM

FORT SIMPSON AREA

Parts 1 and 2

by

0. Friesen

Southern Exploration District
Edmonton, Alta,

Date: October, 1971




PART 1

Reflection Seismic Program

Fort Simpson Area -

Permits 4343 - 4372, 4376, 4377, 4407 - 4412,
Field work performed by:

Imperial Oil Enterprises Ltd, Party #23 from January 7
to March 30, 1968,

IOE P.W,0, No: A00-0423
Department Code No: 7-6-4-67-2

Heiland Exploration Ltd, Party #27 from February 1
to March 14, 1968,

IOE P.W.0, No: A0D-2223
Department Code No: Tobullab?-2

Ray Geophysical Ltd, Party #13 from January 7 to
January 29, 1969,

IOE P.W.0, No: A00-0223
Department Code No: 7-6-4-69-3

Re-Interpretation
IOE P.W.0, No: ; A00-1523
Department Code No: 86-6-4-69-1



List of Enclosures

- In Attached Pocket -

SEISMIC (32 Maps, 1:50,000 scalé)

1. Surface Elevations B Map Sheets:

2. Hume Time Structure g’ 9SH .13/12, .14/11, -15/1D
3. Pre-Devonian Time Structure 951 -7/2, -6/3, -5/4,

4. Hume to Pre-Devonian Isochron -13/12, -14/11.

GEOLOGICAL

1. Isopach Top Hume Fm, to Pre-Devonian
2, Structure Top Hume Fm,

3. Structure on PreCambrian.



Contents

Introduction
Locality Map
Part 1 - Reflection Seismic Program

Statistical Data

Field Procedures

Data Processing

Results and Interpretation

Summary and Conclusions
Part 2 - Drilling Program

Introduction

Results and Interpretation

Summary and Conclusions

(Party
(Party
(Party
(Party
(Party
(Party
(Party
(Party
(Party
(Party
(Party

(Party

#23)
#27)
#23)
#23)
#27)
#13)
#23)
#27)
#13)
#23)
#27)
#13)

10

11
12

19



PART 2

Drilling Program - Fort Simpson Arca

Permits 4343 - 4372, 4376, 4377, 4407 - 4412,

Wells Drilled:

1.0.E. Strong Point G-24

1.0.E, Trail River P-13

Fina et al Willow Lk, J-66

Fina et al Willow Lk, L-39

Husky et al Willow Lk. 0-27A

Husky H,B. et al Willow Lk, G-32
H.R,, C.D.R,, L.0E, Willow Lk, I-71

Husky H.B, et al Willow Lk, H-10
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Introduction

This is a consolidated report covering Imperial's operations
in the Fort Simpson area since 1968, The report is broken into two
parts, Part one, is a report on seismograph operations conducted by
Imperial Oil Enterprises Ltd, Party #23, Heiland Exploration Ltd,
Party #27 and Ray Geophysical Ltd, Party #13 on Imperial Oil Enter-
prises Ltd, Permits 4343 - 4372, 4376, 4377, 4407 - 4412 during the
winter seasons of 1968 and 1969, Included in this section of the
report are details of re-interpretation of seismograph operations carried
out by farmee companies during the winter scasons of 1969, 1970 and 1971,
These companies are Amoco Canada Petroleum Company Limited, Central-Del
Rio 0il Limited, Canadian Fina 0il Limited and Husky Oil Limited. Reports
of their field operations have been filed by the companies involved.

Part two of this report deals with the wells that have been drilled
on the lands since 1968, In all eight wells have been drilled and abaﬁ-

doned., The results of these tests and their geological significance is

discussed.
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Part 1 - Reflection Seismic Program

Statistical Data

Imperial 0il Enterprises Ltd, Party #23

Dates: The move to the Fort Simpson area was completed on
January 6, 1968, Recording commenced on January 7
and was completed with the equipment moved to an-
other assignment on March 30, 1968,

Production: 196 miles, 1840 shot points, average daily production

was 3.1 miles.per day, The crew worked 64 days on
Lhese permits, There were 19 down days because of
time off and 1 down day because of instrument problems,

Equipment: Recorder, 2 shooting trucks, 2 calbe trucks, 2 sur-

vey trucks, 1 pary manager vehicle, 2 water trucks,

4 shot hole drills, 3 bulldozers, 1 personnel carrier,
The I,0.E, Aztec aircraft and grand transport were
used for supervisory trips and supplies, Twenty-four
trace digital equipment was used,

Personnel: Party manager, operator and assistant, shooter and

assistant, 2 surveyors, 2 rodmen, 5 line helpers, 4
helpers, 4 drillers, 4 drill helpers, 2 water truck
drivers., 6 dozer operators, 1 dozer foreman, dozer
camp cook, seismic camp cook, cook's helper and camp
attendant,

Surveying: Horizontal angles measured to + or - 20 seconds with
a Wilde T-16 theodolite, Horizontal control was

based on baseline and previous seismic control,
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Conditions: Conditions were normal for the time of year, Temperatures

varied from 0°F to -50°F,

Field Procedures

A 300% C.D.P, method of shooting was used. Single holes were
used, with shot hole spacing of 600', stations were spaced 150' apart
with 8 geophones over 150', Charge sizes varied from 2 1/2 to 20
pounds of "Geogel" per hole, The most common charge size was 5 pounds,

The average hole depth was 40 feet, Drilling was fair to good,

Data Proceuing

All of the seismograms were corrected to a datum of +1000'
A.S.L, using a datum velocity of 12,000 ft./sec. Weathering cor-
rections were applied where the base of shot did not reach the base of
~ the weathered layer. |

The data was played back digitally with 3-fold stacked sections
produced on variable density film, All the data was filtered with
selective filters used to remove low frequency interference energy.
Multiple interference did not seem to be a problem, therefore the
data was not deconvolved., The processing was done in Imperial Oil's

l‘roccgs Centre,

. Results and Interpretation

The results and interpretation of all shooting will be discussed

in the final portion of this report,
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Statistical Data

Heiland Exploration Ltd, Party #27,

Dates:

Production:

Equipment:

Personnel:

Surveying:

Conditions:

The move to the Fort Simpson area was completed
February 1, 1968, Recording commenced on February
2nd and was completed with the equipment released

on March 14, 1968.

128 miles, 532 shot points, average daily production
was 3.1 miles per day. The crew worked 42 days on
these permits, There were no down days,.

Recorder, 2 shooting trucks, 2 cable trucks, 2 survey
trucks, 1 party manager vehcile, 2 water trucks, 4
shot hole drills, 3 bulldozers, 1 personnel carrier,
I.0.E, Aztec aircraft and ground transport were used
for superviosry trips and supplies, Twenty-four trace
digital equipment was used,

Party manager, operator and assistant, shooter and
assistant, 2 surveyors, 2 rodmen, 5 line helpers, 8
drillers, 8 drill helpers, 2 water truck drivers, 6
dozer operators, 1 dozer foreman, dozer camp cook,
seismic camp coclk. cook's helper and camp attendant,
ﬁorizontal angles meagure to + or - 20 seconds with
a Wilde T-16 theodolite, Horizontal control was
based on baseleine survey, Vertical control based
on baseline and previous seismic control,

Conditions were normal for the time of year, Temper-

atures varied from 0°F to -50°F,
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Field Procedures

A 100% method of sh.oting was used. 3 holes over 110' were used,
with shot hole spacing of 1320' stations were spaced 110' apart with
8 geophones over 110', Charge sizes varied from 2 1/2 to 20 pounds of
"“Geogel" per hole, The most common charge size was 5 pounds, The

average hole depth was 40 feet, Drilling was poor to good,

Data Processing

All of the seismograms were corrected to a datum of +1000' A.S.L,
using a datum velocity of 12,000 ft,/sec, Hbathering corrections were
applied where the base of shot did not reach the base of the weathered
layer,

The data was played back digitally with 3-fold stacked sections
produced on variable density film, All the data was filtered with
selective filters used to remove low frequency interference energy.
Multiple interference did not seem to be a problem, therefore the
data was not deconvolved. The processing was done in Imperial Oil's

Process Centre.

Results and Interpretation

The results and interpretation of all shooting will be discussed

in the final portion of this report,
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Statistical Data

Ray Geophysical Ltd. Party #13.

Dates:

Production:

Equipment :

Personnel:

Surveying:

The move to the Fort Simpson area was completed
January 6, 1969, Recording commenced on January

7 and was completed with the equipment released

on January 29, 1969,

53 miles, 476 shot points, average daily produc-
tion was 2.3 miles per day. The crew worked 23
days on these permits., There were no down days,
Recorder, 2 shooting trucks, 2 cable trucks, 2
survey trucks, 1 party manager vehicle, 2 water
trucks, 6 shot hole drills, 3 bulldozers, 1 per-
sonnel carrier, I,0,E, Aztec aircraft and ground
transportation were used for supervisory trips and
supplies, Twenty-four trace digital equipment was
used. (D.F.S. 200)

Party manager, operator and assistant, shooter and
assistant, 2 surveyors, 2 rodment, 5 line helpers,
6 drillérs, 6 drill helpers, 2 water truck drivers,

6 dozer operators, 1 dozer foreman, dozer camp cook,

seismic camp cook, cook's helper and camp attendant,

Horizontal angles measured to + or - 20 seconds with
a Wilde T-16 theodolite, Horizontal control was
based on baseline survey. Vertical control based

on baseline and previous seismic control,

o
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Conditions: Conditons were cold for the time of year, Temperatures

varied from -10°F to -55°F,

Field Procedures

A 300% C.D.P, method of shooting was used. Single holes were
used, with shot hole spacing of 600', stations were spaced 150' apart
with 8 gcophones over 150', Charge sized varied from 2 1/2 to 20
pounds of "Geogel" per hole, The most common charge size was 5 pounds.

The average hole depth was 40 feet, Drilling was fair to good.

Data Processing

All of the seismograms were corrected to a datum of +1000'

A.S.L. using a datum velocity of 12,000 ft./sec. Weathering corrections
were applied where the base of shot did not reach the base of the
weathered layer,

The data was played back digitally uitﬁ 3-fold stacked sections
produced on variable density film, All the data was filtered with
selective filters used to remove low frequemcy interference energy.
Multiple interference did not seem to be a problem, therefore the
data was not deconvolved, The processing was done in Imperial Oil's

Process Centre,

Results and Interpretation

The quality of seismograms obtained by all crews was comparable.
Quality was good in the higher elevation arecas and deteriorated
steadilty to almost unuseable close to the rivers and in the sand dune

area south and east of Fort Simpson, Two consistent reflectors could
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be carried, These were from the Middle Devonian Carbonate top (Hume)
and the pre-Devonian unconformity, Time structure maps of each of
these reflectors were constructed together with the isochron between
the two reflectors, Certain areas of these maps are blank. These
areas are where the quality of the seismograms obtained or the cor-
rections applied were considered unreliable., Reflections corresponding
to the Precambrian top and the Cold Lake Salt were noted on some lines,
The Precambrian reflection was sporadic and not carried. A map showing
the presence or absence of Cold Lake Salt as interpreted from the seismic
control was constructed, The seismic coverage was tied to all velocity
surveys taken at wells in the area. The interpretation was made from
the maps prepared and the stacked seismic cross-sections, with assis-
tanée of geological control in the area.

As a result of the interpretation made from the seismic coverage
in the area, the following anomalies were observed,

1. Low velocity near surface zones which appear to be abandcned
pleistocene channels of the Mackenzie River., These channels have eroded
into the Middle Devonian Carbonate in places, thus severely downgrading
any hydrocarbon prospects in the Middle Devonian Carbonate in this area.
These channels are indicafed on the Hume structure map and where erosion
"of the Middle Devonian Carbonate has taken place corresponding thin
values of the Hume.to‘pre-nevonian isochron are observed,

2, Thin values of the Hume to pre-Devonian isochron with
associated low values (stratigraphically high) of the pre-Devonian

structure have been interpreted as either basement highs or possible
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reefing of the Ernestina Lk, formation, The latter possibility was
tested unsuccessfully in the I,0,E, Trail River P-13 well.

3. A few thick values of the Hume to pre-Devonian isochron
exist which are interpreted as possible Arrowhead pinnacle reefs,

No other significant anomalies have been observed. A regional
thickening of all intervals to the northwest of the area is apparent
from the maps. It is known from geological control that the beds
below the pre-Devonian unconformity thicken and that a potential
feservoir exists in the Ronning, However, the velocity contrast
between these horizons is insufficient to produce a consistent reflec-
tion,

Summary and Conclusions

A total of 1705 miles of seismic coverage has been obtained
in this area since 1967, 377 miles of which was shot for I ,O,L, and
the remainder by farmees, Most of the seismic anomaiies considered

to have hydrocarbon potential have been tested.
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reefing of the Ernestina Lk, formation, The latter possibility was
tested unsuccessfully in the I.0,E, Trail River P-13 well,

3. A few thick values of the Hume to pre-Devonian isochron
exist which are interpreted as possible Arrowhead pinnacle reefs.

No other significant anomalies have been observed. A regional
thickening of all intervals to the northwest of the area is apparent
from the maps. It is known from geological control that the beds
below the pre-Devonian unconformity thicken and that a potential
reservoir exists in the Ronning, However, the velocity contrast
between these horizons is insufficient to produce a consistent reflec-
tion,

Summary and Conclusions

A total of 1705 miles of seismic coverage has been obtained
in this area since 1967, 377 miles of which was shot for I,0,L, and
the remainder by farmees, Most of the seismic anomalies considered

to have hydrocarbon potential have been tested,



- 11-

Part 2 - Drilling Program

Introduction

Since 1968 the following wells have been drilled on the subject

lands by or on behalf of Imperial Oil:

Well Name

1, I,0,E, Strong Pt., G-24

2, I.0,E, Trial River P-13

3. Fina et al Willow Lk, J-66

4, Fina et al Willow Lk, L-59

-5, Husky et al Willow Lk 0-27A
6, Husky H,B, et al Willow Lk,

G-32

7. HR,, CD.R,, I.0.E,
Willow Lake I-71

8. Husky H,B, et al Willow -
Lk, H-10

Location

G-24, 62°-00'N,
120°-45'W

P-13, 62°-10'N,
121°-30'W

J-66,62°-00'N
121°-45'W

L-59, 62°-10'N
121°-45'W

0-27, 62°-20'N
121°-00'W

G-32, 62°-30'N
120°-45'W

I-71, 62°.50'N
121°-30'W

H-10, 62°-50'N
121°-45'W

Rig Release Date

16/02/69

15/03/69

26/01/71

25/02/71

22/02/70

05/04/70

17/03/71

27/03/70

In our opinion these ‘tests represent a good sampling of the

general geoiogy of the area, All the wells bottomed in PreCambrian

rocks and were abandoned, No major or significant hydrocarbon shows

were encountered in the wells drilled,

Several definitive drill stem

tests did however indicate reservoir in that substantial water re-

coveries were recorded,
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Resulets and Interpretation

In all cases the drilled wells encountered 100+ feet of glacial
sands, gravels and clays, Underlying these deposits were shales with
minor sands and silts of the Devonian Jmperial formation, Basically
this formation, in the area, is a greenish grey to dark grey slightly
calcareous shale, These are fissile and soft, Varying amounts of
interbedded silts and very fine sands are noted in the section, Ocas-
sional fossils (brachiopods and ostracods) have been noted in samples,
The thickness of this formation varies from 300 feet upwards depending
upon the amount of erosion to which it has been subjected,

Inmediately below the Imperial formation is a recognizable dark
brown to very dark grey shale unit, This unit is the Canol formation
and is characterized by it general dark colour and highly bituminous
nautre, The formation averages about 94 feet in thickness in the area
and varies from 82 to 115 feet. Occassional thin limestone interbeds,
which are dark brown and very shaly, are noted in the lower portion
of the section,

From the base of the Canol formation down to the top of the Pre-
Devonian sediments the section consists mainly of evaporites with minor
carbonates, The evaporites are anhydrite and halite while the car-
bonates are limestones and minor dolomites, The attached Isopach map
(Top Hume to PreDevonian) indicates a general thickening in a north
to north-westerly direction and a thinning in a southerly direction,
The southward thinning reflects the effect of the Tathlina high on
sedimentation while the northward thickening indicates the direction

of greatest subsidence or basining., Also shown on this map is the
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edge of the Cold Lake salt, The significance of this line is that it
very roughly approximatcs the boundary of the Ernestina Lake carbon-
ate which has been considered prospective, This dolomite varies in
thickness from 50+ feet to 110+ feet. The wells which have penetrated
it indicate an interbedded carbonate and anhydrite sequence. The
carbonate is interpreted tolealgal in origin and a shallow water facies.
Mechanical logs of the wells which have penetrated the formation in-
dicate it to be tight, Two wells, Husky H.B, et al Willow Lake G-32
and Husky et al Willow Lake 0-27A, tested the section with minor mud
recoveries only. In the G-32 test a very slight trace of oil was
noted in the mud, Consequently from all data available one must con-
clude that conditions during the time of deposition never became

. fresh enough to provide extensive reservoir facies,

The contreol wells show the total thickness of carbonates above
the evaporites to vary between 330 and 604 feet., In the main this
section is limestone with minor dolomites and shales. The dolomites
are prescut in the basal one-third to one-half of the interval and
sre interpreted to be of a shallow water, algal origin., They are
light brown, fine crystalline, trace argillacecus and contain minor
fossil debris., Poor poroa'lty is noted in these dolomites. The lime-
stones in the upper portion of the interval are also interpreted to
be shallow water in oﬂ;in. They do however suggest slightly deeper
water conditions near the top of the Hume, As a rule these limestones
are brown to dark browm, argillaceous and have a variable fossil con-
tent, Fossils noted are brachiopods, crinoids and corals, Some beds

wxhibit a fragmental appearance, The limestones are generally tight;
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however traces of minor oil stained porosity have been recorded, When
tested this porosity has proven to be ineffective since only mud has
ever been recovered. Drill stem tests of the porous dolomite sections,
at the base of the interval, have also returned only mud and indicate
poor, ineffective reservoir,

The Silurian-Ordovician Ronning formation underlies approximately
the northern two-thirds of the area under permit to Imperial 0il,
Where seen this forration consists of a very fine to fine crystalline,
grey to buff dolomite, Variable amounts of chert have been noted
throughout the section, This chertification appears to be concentrated
in the more fossiliferous zones. Vuggy and some intercrystalline por-
osity is noted in samples of the Ronning and can be graded fair to good,
reduced somewhat in quality by chertification, TFurther evidences of
"fair reservoir characteristics in this carbonate are shown in the water
rises obtained on drill stem test of several wells in the area, The

wells testing the Ronning and test results are listed below,

Well Name D.S.T. Results
1, I.0.E, Strong Pt, G-24 _ No Ronning present,
2, I, 0.E, Trail River P-13 No test.
3. Fina et al Willow Lk, J-66 No Ronning present,
4, Fina et al Willow Lk, L-59 900' salt water,
5. Husky et al Willow Lk, 0-27A 1596' salt water, 360' mud
cut salt water,
6. Husky H,B, et al Willow Lk, G-32 475" mud,
7. H,R,, CDR,, I.,0,E, Willow Lk, I-71 200' salt mud,

8. Husky H,B, et al Willow Lk, H-10 5' mud,
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Tﬁe Basal Paleozoic sandstone unit is interpreted to be present
in all wells, drilled in the area, except two, These are I O, E, Strong
Point G-24 and Husky H,B, et al Willow Lake H-10, In the other wells,
situated on the subject lands, the thickness of this unit is variable
from 10+ feet to 84 feet. The thickest development appears in the
Husky et al Willow Lake 0-27A test where 84 feet of sand are present,
Descriptions of this unit indicate it as composed of an argillaceous
and dolomitic siltstone at the top grading downward to a well sorted
clean sandstone at the bottom, The sandstone portion of the unit is
essentially tight; however streaky poor intergranular porosity is
present in some wells, Silica cement appears to be the main agent of
porosity destruction, A drill stem test was run over this potential
reservoir at Husky et al Willow Lake 0-27A, The recovery was 150 feet
of mud cut salt water, Analysis of mechanical logs of the other control

wells suggests a similar result (i.e. poor water bearing porosity).

Sunmary & Conclusions

Drilling to date has failed to find commercial hydrocarbons.
Several formations have indicated the potential for reservoir develop-
ment (i.e. Ronning and Basal Cretaceous Sandstone) and these will re-
quire further drilling for a proper evaluation. The known seismic

anomalies considered to have hydrocarbon potential have been tested.

O

0. FRIESEN
Southern Exploration District Manager
Imperial 0Oil Enterprises Ltd.
Edmonton, Alberta,

PS:gw
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