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8029, 8031, 8033, 8035
lwfuuﬂzmmo!omm

2 sections per line: Migrated, 36TPI, MR polarity
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mmxm.m-mxm-mmmmmxumm
ing the 1984-1985 winter season. The lands involved were operated under Ex-
plmﬁmwmut muml.xeamm. The land
Mmmuwmo{mnrqnﬂuﬁnMQMMIQMn-

linguishment.

mmuwcmmmduigndwmmmw
locate features with hydrocarbon potential. A total of 456 kilameters of seis-
mic data were shot, Figure 3.2, and 4321 mﬁqmmc&wm
412.3 kilometers of seismic lines.

This report, m:cdwwwpruuxymmxmwocm
Exploration Agreaments, wuummudmmmm
mmmtwmm.umxummuumm
nxmmwmmmmmwmmm. Data
mthwhmmtmulymwomeqmmdn
utﬂchumwmwlumwmmdmmm




\':'« bl GHEAT BEAR
a
o)

Fy CKWATER LAKE

Wy




-3 -

DATA ACQUISITION AND REDUCTION

2.1 Field Operations Summary

2.1.1 Feld Conditions

mmmn-muatmmmwmm. The west side
wmmmmu-m.mmmmmwmm.
miowilnfmdmmmmtumhnum. The tinber coverage is
sparse, omhﬂnwllm,ﬁmmopmmm-m. There were
mxymmummmwumumuummnwmm“
conditions under the snow. mmzromgmnmmwmmmnmm i
wnt:mmlmwzmuwumm. The east side is a swenpy |
fhtumdivid.dtomnylnhnltbymmyuv‘. This area is called the

plains area. The elevations range from 285 to 300 metres. The terrain is

mainly muskeg and very flat, which improved line clearing.

mwmmmcxmwmmamxmmmamm
for well locations on Cameron Hills, and Sefel Geophysical Ltd. obtained the
approvals to use the road. mxcommmummmuub
qdnmwunmtnwoofﬂn-mnm. Because the travel time from
canp was long, ltmdcwwdtq:4o£m7lhmmm~t“o¢h

river.




2.1.2 Seismic Operations

mawm.,mmuuﬂmm-
mmmotuummu
contracted to shoot 1 production
mmummm
amanite data of the
Sefel crew. mrﬂnnblcrunwulo!”pcuphmm of vhich
418 were residents of the Nortwest Territories.

The major contractor was Sefel
dozing, drilling, surveying, catering,
clean-up. Trace Exploration Ltd. was also
line (8019) and 1 test line (8013A). This crew was
tnﬁ.pum;rumﬂtocapanaugmmdmm

Tebles 2.1, 2.2, 2.3 and 2.4 sunmarize the project chronology. production,

drilling and project organization for the Sefel crew.
marige the project chronology and production

Tebles 2.5 and 2.6 suw
for the Trace Crew.

Mobilisgation January 4, 1985 Cat Camp
Janvary 12, 1985 Base Camp
January 15, 1965 Drilling

Drilling Started January 17, 1985

Recording Started January 23, 1985

Completior. March 16, 1985 Drilling
March 17, 1985 Line Cutting
March 23, 1985 Recording

Demobilization March 24-25, 1985

Table 2.1 Seismic mmw (Sefel m}
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Total Recording Days 57
Total Test Days 1
Total Poor Weather Days 1
Production Profiles Shot 4,545
Kilametres Shot 433.3
Average Shot Points per Day 80
Average Kilawtres per Production Day 7.60
Total Days Mobiligation/Demcbilization 4

Table 2.2 Seismic Production (Sefel Crew)

Nunber of Holes (Location) Drilled 4,545

Total Metres Drilled 105,035

Explosives Used 8,846 Kilograme

Average Explosives per Location 1.94 Kilograms
Table 2.3 w Drilling (Sefel Crew)




Sefel Gecphysical Ltd. Crew

Clerk

Mechanic
Monitor

Thahle 1:8 for comersctors)
prilling Push
prillers

Driller's Helpers
Water Truck Drivers

Bulldosers:
(Carn Construction Ltd.)

Cat Foreman
Cat Push

Cook

Cat Operators

Y W PN S




<
g
0

Surveying Started March 12, 1985
Recording Started March 14, 1985
Recording Conpleted march 19, 1985

Table 2.5 Seismic Project CGwomlogy (Trace Crew) oo

Total Recording Days 3
Kilamstres shot 22.6
Average Kilamstres per Production Days 7.53

Table 2.6 Seismic Production (Trace Crew)
2.1.3 Gravity Operations

nammm.mm-cudmmmmwmm A
single gravity operator was enployed.

nhlozﬂswlmﬂnpmjoctmuﬂm. The demcbilization
mwmnnuwnnpmm.wmx.sam.




January 15-16-17, 1985
March 22-23, 1988

Production

Total Munber of Stations

Total Muber of Lines 17
Total Line Distance

No. of Production Days 61
Standby Days 2
Average No. of Readings per Production Day n

Table 2.7 Gravity Project Chronology and Production

2.2 seismic Data Acquisition (Sefel Crev)
2.2.1 Instrussnts

mz.aw.-mo:mqnmmmmum,mb
tection and surveying.




Deilling

11 Contracted Drilling Rigs 2 Buffalo Lake Tandem Top Drive

1 Cofield Tandem Top Drive

1 McDell Tandem Top Drive

1 Hartigo Tandem Top Drive

1 R.W. Millar Tendem Top Drive

1 Park Drilling Tendem Top Drive

1 Alpine Engi. Tandem Top Drive

1 Ardco Buygy Top Drive

1 Kault and Tanden 5 ft. Sewell
Seidler

1 Melin Tandem Conv.
Holdings Alr/water Conbined

1 McDell Tandem Water Truck
1 Abilds Tandem Water Truck

Input/Output Encoder/Decoder
Seiemic Cable 402n

- take-outss 24 at17.7m
Geosource GS200 14 He.

1 Wilde ™16 Theodolite
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The source-detector geamstry was a

line 80137 (10 metre group interval)
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1220-40-X-40-1220 metres spread except for
vwhich was a 610-20-X~20-610 metres spread.

Mlhn-muduﬂﬂntdnﬂwhhlzomuwﬂm”m.

Table 2.9 lists the recording parameters used.

Sanple Rate
Record Length
Recording Filter

sub-surface Coverage
No. of Groups
Group Interval
Group Array

No. of Geophones per Group
ghot Point Interval

spread Length

Energy Source

ibluptmmadm
Hole Depth

2 milliseconds
4 seconds

Low cut: 12/18, High cut: 128/72
Notch: out

12008 (80137:6008)

120

20 metres (80137110 metres)
Inline Array over 20 metres
(80131: 10 metres)

9

100 metres

1220-40-X-40-1220
(80137'1610-20-X~20-610)

uz -.2 1 .

Y 2. 5k 1/2 W9,
3x1l kg

1 or 2,3, 5 inline over 20 metres

various: 3-18 metres

able 2.9 Mecording Pacamsters (Sefel Cres)
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2.3 Seismic Data Aoguisition (Trace Crew)

2.3.1 Instruments

m.z.xowm..mofmqnmumm.m
and surveying.

1-15, 14 Hz. (winter base)

1 wilde T-16 Theodolite

Table 2.10 Seismic and Survey Instrusments (Trace Crew)

The source-detector geamstry was 1240-60-X-60-1240 metres. Table 2.11 lists
the recording parameters used.




&

¥ sl

Sub~-surface Coverage

No. of Groups 1
Group Interval 20 metres

— Inline Array over 20 metres
No. of Geoghones per Group °
ghot Point Interval 4 matves

o 1240~60-X=60-1240

::"mm Inline Array over 30 metres '
No. of Alr guns 3
¥o. of Pops e

Mmimm-——————

2.4  Gravity Data Acquisition

Table 2.12 lists the equipment used for the survey

1 Lacoste and Rosberg G-meter $332
1 Hewlett Packard 728 Portable Computer

1 Jesp 4 x 4 Truck
1 All Terrain Cycle

Table 2.12
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The cbeerved gravity at Government station 09167 (N.W.T. Border) was tisd t
thres primary field bases; Base #1, “02:!!“0!(.'01‘”.
are at the same location). mwmdumu“
mmmwwumwammam-ummo.uw
gals per loop. m.wmumwmmmmn.

mQquW.mmMcummlwm. The gravi-
mmm!ulywwmmmwmmlllmdu
milligal. mmmmmmmm. One-hundred
rmmorud“.ﬂo!wul)torml'awmmoto.mdw.

2.5 mmmm
2.5.1 Seismic Processing

Mntnicanrmbdmw.chwmuwﬁum. 1965.
mmmmemmd,muamemmmmn
hills data (lines 8000, 8021-8035) and the plains data (1ines 8005-8019).

1. Demultiplex
- Processing Sanple Rats: 2 millisecond
- Processing Record Length: 2 seconds (hills data), 1 second (plains data)
- Reformat to: SBGY, 32 bit, floating point

Amplitude Recovery
-wmmm:wwo-oc
- Exponential Gaint 144B/sec. moeozooon-cumnul-m

data)

Deconvolution

- Time Constant

- Types Spiking

-meﬂh 80 msec

- Prewhitening: 0.1%

- Design Window Length: 1100 meec (muam),uo-.c(pmam)




4, Suatics
- Drift Shot and Receiver Statics
- Weathering Velocitys 610 metres/sec

300 metres
Replacennt Velocity: 4500 metres/sec

5. Preliminary Velocity Analysis
- Type:s Nove velocity spectra (datum referenced)
- Interval: 4 km.

6. Residual Statics

- Type: Surface Consistent
- Windows 400-1100 meec (hills data), 350-650 msec (plains data)

-ummn-unonmuuubrmnmuy- =20 meec

7. Velocity Analysis
- Type: Dove velocity spectra (datum referenced)

- Intervals 2 Jm.
- Verification: cammon offset stack

8. N.M.0.
- Interval Velocities Computed by Dix Praation

1,100

9. Front Mute
.‘W
fange (metres)  Time (veec)  Tange (metres) Time (meec)
WO 0 220 0
280 350 260 300
720 700 1,220 1,000

i s et

e

—re
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10. Trim Statics (used only for hills data)
- Window: 400-1100 msec
- Maximum Allowable Static: 8 msec

11. C.D.P. Stack
- Pold: 12008 (8013116008, 8013A & 8019: 30008)

12. Wave Bquation Migration
- 808 of Interval Velocity Applied

13. Filter
- Type: Trapezoidal, Zero phase 20-25-75-95 Hz. (hills data)
Trapezoidal, Zero phase 20-25-80-100 Hz. (plains data)

14. Trace Byualigzation
- 81iding Window Length: 400 msec
- Pgroent: 100%

15. Display
- Horisontal Scale: 12 and 36 traces/inch

- Vertical Scale: 7.5 inches/sec

mofﬂudlthmtolmﬂcmanﬂmrmmmmm‘
mmofﬂnmjm,m.mmmddﬁdi”“

and replacement velocities.
2.5.2 Gravity Processing

mmmmmwmmwm\aﬂmuu
:mwuumu.;mmn-uumm. The inner terrain cor-
raummmwwmmmzw. In Calgary, the contractor
Wmmqnvttymwamqudz.”p—/u.

SR

Ty 1S wmm&mﬂtrmmwmuw AT e D el e o o S
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ma-ummna.umdwmonvnymmucmum

Inc

1.

3.

‘.

. for final processing as follows:

Outer Terrain Corrections

Merging the line oriented data into the Merged Survey File (var)
Plotting of the gravity profiles

Bditing

Plotting of the Bouguer map




3.1  Regiomal Geology

mmmn-wyuw-mmmmmmummm
Plain physiographic province, Figure 3.1. The Cameron Hills E.A. lies in an
om&moemmmnumn-mmmm.—mwuw
mummmmofmummm.

'Bnmjorml!umnofﬂnnr-hﬂnhdﬂtmkm. The entire E.A.
is located on the arch, Figure 3.2. This arch is an uplifted feature consis-
ewummmmmumgnnymmm“
to this time. mmmmlulmlmmﬂnwmd
ﬂnmmma!m&uumﬂn,mﬁmmr«-ﬂmd“*

were never deposited in this area. ghearing and blockfaulting are thought 0
mmmujamforwmuzmm-mm. On the eastern
1imit of the E.A. u-uuuumyuvcmmmmmmm-”
east with the up side to the east, Figure 3.2. west of this fault the magnet=
Lu-wmummmummnwm.

mmur-mpucmmwmmmmwm
In the Cameron Hills (western part of the E.A.) there is 600 metres of Cre-
tacecus material. mmmwtw&mmmmmm

fram 5 to 75 metres.




Project Area

Figure 3.1 Map of the physiographic
provinces in the Cameron
Hills area (modified

from de Wit et al., 1973).
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3.1.1 Stratigraghy

The stratigraphic succession ranges in age fram Pre~C. i .an to Recent, Figure
3.3. In this area the basement is a Pre-Cambrian granite. Overlying the
Pre-Canbrian are the Basal Red Beds, which consist mostly of shale. The 8ilur-
ian and Ordovician formations are absent.

The oldest Devonian formation is the Chinchaga formation vhich is dolomite and
anhydrite. It is overlain by the Keg River formation. This formation is di-
vided in two: the lower member is the limestone platform which may be dolamit-
ized, the upper member may be a dolanite bank. If the area was a basin at the
time, then the upper member could be a dolamite reef or be missing entirely.
In the latter case the basin may have filled with salt, possibly followed by
solution of this salt.

Overlying the Keg River is the Muskeg formation or the Presqu‘'ile barrier to
the north and east. The Muskeg formation is mostly arhydrite with thin dolo-
mite beds. The Presqu'ile barrier is dolamite. Above the muskeg is the Sul-
phur Point limestone and dolomite which are unconformably overlain by the Watt
Mountain green shale. The Slave Point limestone is the uppermost formation of
the Middle Devonian.

The Upper Devonian formations are the Muskwa shale, the Hay River shale, the
Twin Falls shaley limestone, the Fort Simpson shale, the Jean-Marie limestone,
the Redknife limestone, the Kakisa limestone, the Trout River shaley limestons,
the Tetcho limestone and the Kotcho limestone.

The Cretacecus overlies the Upper Devonian and consists mostly of shales.




Age

Formation

QUARTERNARY

Q (undivided)

gravel, till

Unconformity

CRETACEOUS

K (undivided)

| shate

Pre-Cretaceous Unconformity

UPPER

DEVONIAN

Kotcho

limestone

Tetcho

limestone

Trout River

limestone, interbedded sandstone

Unconformity

Kakisa

Redknife

limestone, interbedded siltstone

Jean-Marie

Fort Simpson

shale

Twin Falls

limestone, interbedded shale

Hay River

shale, siitstone

Muskwa

shale, interbedded limestone

7 Unconformity ?

MIDDLE

DEVONIAN

limestone

Slave
Point mnu-

limestone, dolomite, anhydrite, shale

Watt Mountain

shale

Unconformity

Sulphur Point

limestone, dolomite

Muskeg

anhydrite, Interbedded dolomite

Keg upper

dolomite

River lower

limestone or dolomite platform

Upper Chinchaga

anhydrite, interbedded dolomite

LOWER DEVONIAN?

shale, siitstone

Unconformity
| granite

Figure 3.3 Stratigraphic Column for the
Cameron Hilis Area
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3.1.2 The Prospects

'mopthn:yurgouinmuaatommnvcr-h. These reefs would be
similar to the reefs observed in the Rainbow, Zama, Anigo and Shekilie basins
of northern Alberta. mu.uommmmmmmmlum.u
also, there are very few wells. In the eastern part of the E.A., there ocould
bommimofﬂnmuﬂrominmmmnnm. There could be
mormmimwutaﬂnxhofunm'ium. These resfs
emuza.umuuucwou.mm-mnamofmmm
caused by salt removal during post Slave Point time.

othrnmunomﬂmmm.mnvcmmhy, sulphur Point por-
osity and Slave Point porosity.

3.2 Correlation of Geology to Geophysics

Oorrelations fram geology to geophysics were based on S wells, 2 in the western
area and 3 in the eastern area. Synthetic ummmmc-n,
Swede 0-22, Alexandra Falls G-36, Cameron Hills E-69 and Cameron D-16 are shown
in Figures 3.4, 3.5, 3.6, 3.7 and 3.8. The location of these wells, with
others, is given in Figure 3.2, together with the location of the seismic lines
in the Cameron hills survey. All of the aforementions) wells penstrated the
basement. Two other wells Lnﬂummurtmnnmdmﬂlm
tation: Cameron Hills H-34 and Grunbler J-13.

mrcvmuhawbmmmodmunhnhm, the Basal Red Beds, the Slave
Point Formation, the Twin Falls Formation and the Pre- Cretacecus unconformity.
nlofﬂnuronoctorlcmbomnyfouandmmumm. on the
mﬂndcutmruﬂuciummnmrmnmmm
section, but the Twin Falls reflector is the only continuous reflector, the
other boundaries probably being gradational contacts.
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!btﬁuplmnmmmuhlwhmm, the Basal Red Beds and the
Slave Point Formation. momwmtmmmnuuwum
seisnically.

Another identifiable event depending on the velocity contrast with the overly-
ing Watt Mountain shales, is the Sulphur Point Formation. However, this event
was not mapped. m.x-plootﬂninwpuuduwc is given in Pigure 3.9.
The normal pohrityncuanmuodﬂctmhtu-pruo!mmjct.
mcmmuimcwmmw“m, it was decided to use the
reverse polarity sections for the plains data.

3.2.1 Velocity Information

Velocity information was obtained fram sonic logs. A stratigraphic column with
velocity and density information is given in Figure 3.10.

3.2,2 Seismic Modelling

hinicmllhtga-udwemfimwpwwtamm. Figure
3.11--ndbmumdnlﬂotmnimpauuy. The sonic log data from the
mmmw‘nmwwmummﬂn. 'm.pomdtyﬂm
bylanrimunwwtyo!mlpprmmumulhudmmt.l.
mmmmumuy.

Internal Replaced Velocity & Porosity
(metres) (metres/sec)
ORIGINAL
814-829 5406 (8.38)
799-829 54086 (8.3%)
799-829 4877 (138)
799-829 5406 (8.3%)

5486 (8.3%)
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Velocity and Thickness Information from Wells: Cameron C-22 and Swede 0-22
Compiled by: Charles Boyer 86-07-08
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Another model was generated to simulate Sulphur Point porosity trapped by "Sul-
phur Point shales", Figure 3.12a and b. These “Sulphur Point shales" are found
in the Swede 0-22 well, and therefore this well was used to generate the model.
The velocities used to produce this model are listed in Table 3.2

Internal Replaced Velocity & Porosity

Traces (metres) (mstres/sec)
1-10 ORIGINAL

11-15 1437-1442 5486 (8.38)
16-20 1434-1442 5486 (8.3%)
21-40 1431-1442 5486 (8.3%)
41-45 1434-1442 5486 (8.3%)
46-50 1437-1442 5486 (8.3%)
51-60 ORIGINAL

Table 3.2 Values Used for Sulphur Point Porosity Model

3.3 Presenta*ion of Results

3.3.1 Seismic Data

Seismic data quality is poor to very good in the Cameron Hills survey area. In
the hills portion, the data is generally good except for a part of line 8035
that was shot through a ravine. For the plains data, the quality varies de-
pending on surface conditions.

Ten lines from the 1983-1984 Northcor Energy Ltd. Cameron Hills survey were in-
terpreted and included in the mapping.

3.3.2 Seismic Maps

The Camsron Hills project lies within NTS grid 85C. Pigure 3.13 is a shot
pdnthnupdmtmﬁnlmtlmofﬂnluu.
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ing the data that has been smoothed using a 5 point smoother.

a) Time Structure
1) Pre~Cretaceous unconformity (Figure 3.14)
2) Top of Twin Falls (Figure 3.15)
3) Top of Slave Point (Figure 3.16)
4) Top of Basal Red Beds (Figure 3.17)

3
The following 1:100,000 interpretive computer contoured maps were produced us-

b) Time Interval
1) Twin Falls formation - Slave Point formation (Pigure 3.18)
2) Slave Point formation - Basal Red Beds (Figure 3.19)

For the top of Slave Point and top of Basal Red Beds time structure maps, the
plains and hills area have different datums and replacenent velocities and
therefore the contours fram one area are independent from the other area.

3.3.3 Gravity Mp

A 1:100,000 terrain corrected Bouguer gravity camputer contoured map, Figure
S.N,Nprdmlmnl.omlomtmrmumlwul,mmw
cell size.

3.4 Discussion of Results

3.4.1 Present Subsurface Morphology

mmummmwwupnmwmuuumm. The Devonian
formations and the basement dip gently to the west-south-west with an average
dip of 0.4 degrees. The Pre-Cretacecus unconformity dips to the west-south-
west with an average dip of 0.07 degrees. From the time-interval maps (Pigures
3.10&!3.1’)Muaﬂ\imo!mMnhWMMN
the east-north-east. There is also a thickening of the Slave Point-Basal Med

Beds interval to the east.




il R

3.4.2 Pault Interpretation

There are two types of faults in the area. The first affects only the base-
ment, and usually forms a horst around 1,000 metres wide, Pigure 3.21. These
Create structures on the Slave Point. Notice also the loss of the Basal Red
Beds reflector because the Basal Red Beds were not deposited on the highs.

mmzyp.oum:.ummwwlmmm formation interval
and dies out in the Upper Dewvonian, Figure 3.22. With the large line spacing
(3 xm. or more) it is difficult to correlate the faults from line to line.

3.4.3 Keg River Ancmmlies

There are several Keg River Anamalies which are possible reefs, Figures 3.23
and 3.24. These features show on seismic because the salt solution creates
structural draping of the Slave Point formation. The reefs therefore show as a
thick on the Slave Point-Basal Red Beds time-interval map (Pigure 3.19), as a
thin on the Twin Falls-Slave Point time-interval mep (Figure 3.18), or as a
thin between an Upper Devonian bed and the Slave Point (Figure 3.23). Another
condition for reef identification is a continuous Basal Red Beds reflector, in-
dicating that the reef is not a basement high.

Another Keg River anamaly can be observed on Figure 3.25. Notice a similarity
between this anamaly and the Keg River porosity model, Figure 3.11. This ano-
maly could be porosity on the bank. It could also be a reef encased in arhy-
drtu,mmmmnmammmmmmmumw
drite occurred.

3.4.4 Other Prospects

Another anomaly is shown in Figure 3.26. Note the loss of the Sulphur Point
ronw.pwly“wmmofﬂlhttmm. This ano~
mymmmww.mumm-upmmmuvcamm
or else a Pre-Cambrian high. There is also a loss of amplitude in the Slave
Point reflector associated with this anomaly.

B ]
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LINE 8011, SP 412
SHOWING A POSSIBLE KEG RIVER REEF
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In Figure 3.27 there is a change in character in the Slave Point-Sulphur Point
interval. This can be compared to the Sulphur Point porosity modsl, Figure
3.12. This anomaly is caused by a thinning of the “Sulphur Point shale" and/or
a thinning of the Watt Mountain shale. The missing shale can then be replaced
by porous Sulphur Point dolamite, and the shale would act as a trap.

3.4.5 Gravity

On the camwputer contoured Bouguer map (Figure 3.20), there is a regional trend
with lower gravity values to the west. This trend corresponds to the west-
south-west dip of the basement seen on the Basal Red Beds time-structure map
(Pigure 3.17). The residual gravity on this map (highs and lows) doss not cor-
respond to any structure in the Slave Point or basement. it could be caused by
lithologic changes in the Pre-Cambrian or strike-slip faulting in the Pre- Cam-
brian. Also notice that there is no indication of faults on the gravity.
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