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| this trend f'or the purp« westigating the possibi
graphiec trap due to local verietions in porosity within the Coral Re«

It should be poted that the proposed location of Seepage Lake No, 1

about one mile North 26 degrees Fast of the Yorman Wells Discovery Well

is in line with the tremd of this reef.

(é) The Loon Creek Structure is located approximtoly rive

‘ miles south of the Mackenzie River. It has an almost Fast-Test trend

ﬁ ﬂm fnn ﬁo Ilhitohano mmu the western part of the survey

m). lt IM- point
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x B4 res tually ex! t 44
s closure due to folding the rth, south, and west and elosure

the east due to the reef pinching out in that direction. Tw Loom
reek Fxtension Fo. 1 well tion, near shot point 8'2, is on the
imination of the inlerred reef, which is considered the sptimum

plece tc test the ares for & stratigrephic trap on the plu, ‘ S

- -

g &

La” 8

finite structure,

| (3) A structural anomaly, about nidway between
nd Nota creeks, is suggested by the ed:lmd-d'tb

S A VIETRTRY. Towever, sSETETOHAT setes :
glarify ﬁo situstion, This is in the vicinity of Q
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mrtoqmlm men from the United &m%ﬂ :

eivilisn men rro- the l-poril.l 0il Limited - Canol &oh _

in Sq)'hubor th army personnel was gruhnlly rophﬂd by d.v'luﬂn fr-
‘the Imperial Of1 Limited - Canol Project untdl only one officer Fesained
with the orew at the time operstions were suspended- in December, |

The results of the survey from March 17 to June 19, 1943 were
reported in July 1943 by Marvin flomberg. Tho details of the volod,t,
survey of Mac lo. 1 were given by Lt. YWoodson D-vm, Jro in a report 'T’
dated December 13, 1943. For the sake of completeness, a large part of
the text of these two previous reports is incorporated herewith.

Location and Pxtent of Area Exam! ned

The area surveyed is located in the Northwest Territories of

Canada on the Mackenzie River, arproximtely eighty miles south of the

Arctie Circle, (Plate I). A totnl of 220 Square miles was covered. This
@res ocan be roughly divided into three parts, namely, (1) the area

. ¥ b} . “ ' " 4 1Y e 7ot "B - iy 1 -~ y - .
betwesen the Mackenzie Rivoer an 16 LAroajou ftiver, south and southwest
~of Norman Valls, (2) & narrow strir along the northeast bank of the
Mackonzie River upstream

Norman “ells, an v) & narrow strip aleng
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rection. e ® hrow is deﬁi.od;_
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emel] s ~enms have cut ravimes neaf the Mackensie and Careajou "
5 v ; S

- il &. ) oy

notd™ erossed with sledn"and traciora, The
a jou and Madkerizie Rivers snd their tritgtaries, =
ol b 3
The Mecdkengle River has stesp banks. Nost of the shole Sﬁ;

river are locoted ‘ust inland from the steen Yluff,
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" tar socaked and disinterrates to ret & sluskh » :
™is slush then flows ™ {1t ace Heafor -
in the ice which is alweys nresent “al ow the 1 y sur’
. & - . P | - g - £ - - 3 ¥ 11
| hese con'i tions speci: are is necessary ¢ ix drills

Sear Normar Wells, and on the islands wanter was muled from the

Norman Wel ls boiler house. By the time operations were shifted to the

scuthweat side of the river the snow mad begun to melt

% 4 o

» and mter could "

| b T 4 _be found slmost anywiere. In November water was hauled from smml] lakes ‘4
: which had not yet frozem % the bottom. |

";__ For operation during Novembar, the drill had to be winterired, 1~
_*m”"tﬂ@t”o“&@mﬂmmn. The mast i
i g 3-\;,}“"- - A, y ;

5 closed in a cenvas sack & removable roof allowed it to be

-




the shot point. This gave a surface oomu;o of 250 to 1000 rm ﬂ
two sides of & chct point or a total sorerd of zeoo fm.w 4 R
It wms always necessary for the seismometers to In phﬁ_d on
& frozen swrface in order to obtain reflections. In tlu"llltcr' Qm snow
sould be cleared awmy with the toe of a oot and the seismometers placed
directly on top of the frozen muskeg. In the late spring, as thomlk!s :
sometimes had to be dug four feet deep lno.rthr to rgoh ggq,q m
In the Pall 1t was necestery to @i the selimsstes Noles Oirough the
frozen surface maskeg and then through from six iﬂblhfm feot of
soft muskeg to the permanent ioce. :
The seismograph equipment supplied by mwmx .I w iy
was specially designed for cold wenther use. These instruments functioned

satisfactorily in = 30°F, wonther which was the mm mm'

. i . R - yubo o aga by
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Near Norman ells noc swveying was done as an accurate topo~
graphic contour map was available for spotting holes and obtaining
elevationse, On the southweat side of tho river accurate mps were not
available and a plane table and nlidado survey was msde. Plate V gshows
the tractor trails and survey loops, The meximum vertical closure error
was three feet and the maximum horizontal closure error was 300 feet,
The elevation of each shot point, relative to the assumed elevation of
200 feet at the discovery well, is shown on the mps.

On Plate V the loceation of the topographic features is deter.

mined by the point of contact with the survey lines, Thelr shape end

extent beyond the point of contect with the survey lines is taken from




lowered into the well on a HalibM™urton wall swrveying ceble wod "Mirst
kicks" were obtained at four points in the well ranging from 2090 to
200 fent (See Wall Survey Computation Sheet) Shallower thar 900 feet
the first arrivals were obscured by extrancous disturbances, Plate VIA
shows the arrival times (corrected to vertical travel path) plotted

against depth, Plate VIB is a graph of the average and interval velo-

citiu. ‘nn anrtll or avonp volodty from the datum plane to the

-

Neef Limestone is 9, 100 feet per .aoond. The (muml; velocity of the
Upper Fort Creek shales is shown to be 10,000 feet per second,

The ﬂkﬂlt’ measurements show thet the “early cycle” of a
Mnmmn Itﬁuﬂll; ilm&topd‘ the reef

ﬁ&u at lof? m.. where

_hu-. M-ﬁ lbt &- rocks mrlying the reef




ON

Shothole information - Clevaten, Distance § Direction from Well LOCATI
1 *120 DI - Compan 5 Wel Total Depth
re VY Impcna/ i/ Cﬂ 30-:' f:/cnl 4|29y 2318 Coordinates Section. Township, Range County. Ares or Field
s Norman Wells, VW I
2 — T T C‘ﬂ‘l‘
—_ —g — T—'* 7_
E Df“ D. tos t T o’l H tan I COoS 1 T,. T.,‘ D,J A Q‘ AT" Umu!'.l A..*,. A
n -+ —e + =3 veioc.y | veioerty |
E — — — - - —
i g e g o —t+— — . T = :
& e ey o . | T 1 = .
fa g gk W 037 | J00|.14727| 9893 | 224 | 224 | 2037 | t | 2020
- 5 A0 e | 240 | .02¢ |10.000
450 Joaodl 4 203 L1797 | J0C | .lesge | . 2863 | 200 | . 200 |/797 43 / 1 4220
ﬂ - SR S | B 47 LJa0 | kI | 26l /33 | /33 | /42 " - o a.aoar 8620 | Oy- Oy Dw
I1|I e Te ] ”‘777_1 ERR B4z p-mr.w4 w20 030 lao0aa . 204
o — o (AL 1 #, — — - —_ s
i e il -1#— _—— — »-~— - -il»
# -——-——?-—-—-—-—4}- -4 - | ] 1
S - — - e R R D.- Geophcre dep'™ ™=ediL"ed frgm ae *asa’ or
F= T B RIS - > Tt R D.. the!
— — — —— 4 - — L 4 4 0,.. dat.~
_— R S— TR SRRrer S 3 o. Deptn 2f sht
#_ —3— e —— H Mor. A0 ta: d:atence frem mall o R -
4 — *T"— J b s Stragtt e teger path i m anol b ome gempt
el sy .. Upho'e 'me at shotpet B
4+ 4 —R__..._.._ - %T, i T Obyerved timg Trom Shalpo ' Ic me geop™oRe
—— A€  Difference = ® 23" .~ betater wel. { shotpont
L - . oS b asd st ¢ dehv plav
- —— e —— — g~ — D. . &'D" ..; 'UII-E..
e i ortes ot : Ty €081 Tuvers tomel time fram shet vies 'o geashane
— WIS SUEERS ST TEESCIE W SN e 1',:*- Gt plase
Sl ki T = M i i D’ ' D'.lbl‘lvc" datance
F 4 s e— v ¢ Interen welsc ty ¢ .
+ TREENIENCY V.,  Average
The Carffr O/t Ca
! Surveyed by Senrnaj raph R:rl’
oae Juna /9 /947
A i N waathe ng Cats
P e
o
e . Casng Recora

™ " /A

:
4

e
-



v
vi‘

on October 20,1943, an atte =
1nordnwmthommltyhﬂ‘thﬂlw
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and especially the interval Veloolity between the tops of the Reef Lime-

stone and the Beavertail Limestone. : -
After teking a few shots in order to check the deep hole

geophone with reguler geophones, the deep hole m was ﬁ- lowered

o
into the well un$il it reached the top of the rﬂ-*o .
the well was located within m—qw of a mi > _ ‘ t
Callahan's power plant at Camp Canol, the ﬂbr? current ¢ :

from this power plant was so great that it was Mﬂblo to
.umnwﬁn--

sensitivity of the deep hole geophone sufficiently to
nating current disturbance and still record the seismic wave m_n- the -t

s - o
hole. As & result the Velocity determination in Mae Nos 1 =
abandoned while arrengements were rade with Bechtel, Price, ﬁ.ll* o
shut down their power plant. : =08 t, e
Bechtel, Price, Calfahan agreed to stop their . plant betwee
2:30 A.)M. and 4:00 A.M. on October 22nd. at which time &Mm

mination wes carried out. Iwo shots were takem with thh iolg
at 5130 feet, near the top of the Beavertail Limestome, a‘ two -ﬁ-
at 2100 feet, the top of the Reef Limsstone. mnnu-h--# d

nctbo-doatoﬂmrd-pﬂuutoﬂ.hdhdﬂ-lﬂm?" ' g‘t
The overall Velocity, that is, from the surface M

tall limestone was found to be 10,200 feet per second. Tw overall

Velocity to the Reef Limestone was 9,500 feet per second, -ﬂﬂhﬁl

Velocity between the Reefl Limestone and the Beavertai! Limestone was
i

13,660 feet per second, Computations are shown on the attached chart.
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F Attention 4§ Ca !l ant .
b'-*-- pesere e & somewhat hirher valoct to tham Shm ¥ rmrn e P s T rae) W Yo T thts
?
¢ wara e b

13.550 feet per se -‘_1' ~ b a
limestone and gha le B
mp (Plate IV) wo 112 the
E 70 feet. As the ve
‘ high as 18,000 feet POr second, the equivalent value of the contour

interval might be as great as 90 feet.
s Apalysis of Data

In general the reflection quality is excellent over the entire

Sh. e Area covered by the survey. However, at a few shot noints reflection
quality was poor or the reflections were entirely missing. On Goose and
' Bear !ﬂnla the poor quality of the reflections is due to a river smand

which is present from the surface to a depth of several hundred feet. The




J}ﬂi‘ ‘ Hed O

olom exists at th. or!.;iml lom Utus ’rod!dn; ﬂold tho fact

L
v - that Plate !I m some olosure Mb fiold, even ﬁw nce ttm b e o,
4 3 ; : o _‘ 3 ':ig'

as netully m:to, is good evidence that the reflection -pp.d on

Plate IT originated at the top of the reef or from some discontinuity
near the top of the reef. The velocity measurements in Bear Island No. 4
and Mac Ro. 1 further substantiate this theory. For exarple, it is
ligni!‘iolnt that the measured "one-way" travel time between the top of

- e = 4 N e h =

the Reef and the top of ‘l!o P"\'nrhu at Mac Wo. 1 is Jut lul!' of the

EREE pigRb I s s i bor .-«1«-4-" . .J,“;. aiial
A : AL

Bt el interval b.hnn ﬂu two. Mmt nhllm refle t.'mn in tlwl: mpduuﬂ '
| locald ty.

AR G e o i s e

Geologists familiar with the area believe that a bedded lime-

stone, about 80 feet thick, overlies the Lower Fort Creek Shales in large

parts of the Norman Wells area. The top of this bedded limestone seems

to reflect seismic energy except when it is irmedia tely overlain by a

_ coral reef, as at Hor-n Wells and pmhhly also at ﬂom-r Ridge, whlro ‘
s th: ;abp of the rnf ap?nfontly become s t.ho rof‘loctiﬂﬁ;ﬂ:wur'!;;;:" In thor - ;
words, from & reflection seismograph standpoint the two limestones may be
considered as = single homogenecus bed of varying thickmesa. Thersfore in

this report, the shallower of the two prominent reflections is called

the "Reef Reflection" even though in parts of the area the reflector is
actually the bHedded limestone,

It my be concluded that the wariation in time i.iterval bLetween

the two reflections as showmn on the !{scpach mp (Plate IV) is & measure

of the variation in thickness of the Reef Limestons, provided the sssumption
is made that the bottom of the Reef and the top of the Beavertail Limestone

Are separated by a constant interval. The reflection data have there.
fore, been interpreted as follows:
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~(1) The fact that the "

reef reflection” was not recorded

(Sog sample records Plate VII) at Loon Creek No. 1 locetion and betwsen

Normen ¥ells and Bluefish Creek, indicates thet the bedded limestone

and reef limestone are both either missing or that the physical properties

of these limestones and/or their immediately overlying sediments are so

changed that they no longer act as reflectors of seismic energy, or that

the limestones are too thin to act as reflectors of seismic energy.

(2) Wherever the "Reef Reflection” is recorded and tho i sopach

interval (Plate IV) is .110 second or less, probably only the bedded lime.

stone exists.

The "Reef Reflection” is

'M’”ﬂ% n* this trend and the informetion

y ;}l . Pil;.'. poorer than along
Cresk. In fact it is necessary to
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