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Scale 1: 100,000

PLATE 1. INDEX MAP of Sammon's Creek areas Index map shows the location of

lines along which the gravity metering was done. The line
numbers on the map correspond to the actual seismic line names as line
number 100+X = seismic line namee Example. line number 156 = 56X (line

name) line number 207 - 107X (line name). Shot points locations are
indicated by numbers and ticks.

may lines on this map are shown
pat lines connecting the first and last shot points of actual

lines.

PLATE 3. RESIDUAL GRAVITY MAP of Sammon's Creek area, scale 1: 100,000. Map

shows the residual Bouguer anomalies obtained as difference between
observed Bouguer anomalies and Bouguer anomalies, continued up 2 km
Contour interval 0.5 mgals.

PLATE 4. STRUCTURAL INTERPRETATION MAP of Sammon's Creek area, scale 1:100,000.

7 shows the integrated results of interpretation of gravity data:
fol’, faults and approximate contours of the top of dmens
formation. Map can be compared with BOUGUER GRAVITY MAP and RESIDUAL
GRAVITY MAP by matching the coordinates along the boundaries.

SECTION 1, LINE wre mopEL 1, scale 1,50,000 - simplified geological cross-

ig the geological formations, their seaeeltotal
eeaviegneei observed gravity profile along seismic

SECTION 2. LINE 107X, MODEL 2, the same as for line 107X, model 1.

SECTION 3. LINE 36X, MODEL 1, the same as above.

SECTION 4. LINE 36X, MODEL 2, the same as above.
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I. INTRODUCTION

lithologies! information.

The distribution of gravity data was determined by outlay of seismic programe
The latter did not always satisfy the requirements of potential f ¥
measurementse On average, the density of observation along profiles relates to

the distance between them was 1:24. Nevertheless, we were able to compilethe
contoured gravity map, thanks to the nearly consistent spacing between lines and

their orientation across the general strike of gravity anomalies.
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IIe DATA ACQUISITION

II.1. Base Network.

The observed gravity at Government Station #8549-59 (Norman Wells airport

terminal) was tied with the initial base station at SP 854 of line 46X by double
helicopter ties with average accuracy of + 0.01 = 0.02 mgal.

The fuxcner development of base network was accomplished by ceeaa

wee. each previously set base was used as the reference for the next ~
a» etically isaiking, this method inevitably leads to accumulation of

ina must be used, only if it is technically impossible to use "radial"
eauhed:an each base is tied with a main base by independent ties. Actual RMS
error of base network in our case doesn't exceed + 0.06 mgal, which lies welt
within required limits.

There were twenty-eight bases altogether. Usually they were
located and temporarily fixed at seismic lines intersectons. After clean-up it

will be rather difficult to find their exact position, and practically speaking,
they can't be used again.

II.2 Gravity Meters.

One LaCoste & Romberg gravity meter No. G-232 was used forthe entire survey.
The sensitivity function of the meter within range of measured anomalies was

Oeoeanes flat, so one conversion constant C=1.05526 was used. Typical drift
more than 0.005 mgal per hour. The meter worked very steadily even when

the csacusevaxing eventually went down.

II.3 Gravity Measurements

The gravity survey was carried out by Airborne Geophysical Survey Ltd. (Calgary)

during the months of January - May, 1982 (operator - M. McCombe). The following
are the principal facts about survey:

Reading interval - 264 m (each second shot point).

Number of independent readings at each station - 3.

Method of meter setting - on tripod, with measuring the elevation above ground.

Total number of stations metered - 3146.

Total number of lines - 50,

Total distance covered ~ 870.31 km.

RMS accuracy of single observation - 0,022 mgal. (100 check points)

Cost ($)
a) total $38,431.
b) per km

¢) per station $ 12.22 
e
e

i
e

e
e
e

a
t
t

a
|



of
i

e
e

e
r

a
e
e

II.4 Vertical Control

Western Geophysical Survey Ltd. carried out both the elevation and horizontal
survey. Elevations were provided to operator with significant delay in time, so

The survey specs required the
We estimated the final accuracy of

survey by RMS error of misties at intersections, which provides anan independent |

and exhaustive control. Such a statistic shows (Appendix 2) that RMS error of
misties peed + 1620 meters, which is :

y enough, it doesn't affect the accuracy of gravity data, as it :
follows fo statistics, but, given the same contractor in the Fania: we shall
Pay more attention to the quality of vertical control.

II.5 Horizontal Control

The accuracy of horizontal control lies well within the specified limits.

However, the positioning for Sammon's Creek survey was presented in inconvenient

form: X and Y coordinates were given only for the start and end points of lines
and for inflection points in-between. It slowed down the in-house processing,
because we had to write a special program for linear interpretation to obtain
coordinates for each shot point.

II.6 Accuracy and Data Quality.

The accuracy of Bouguer gravity, as a final product of any survey, is affected
by accuracy. of each variable, involved in calculation of Bouguer

1) observed gravity
2) elevation
3) positi

4) terrain and tidal corrections.

E(Bouguer) = +8?(o0s.gr) + £7 (elev) + E2(pos) + E2(ter) + B7( ti )

where E = RMS error.

Accuracy of observed gravity is affected by the quality of base network and

systematic and random meter errors. Accuracy of single observations, calculated
double observations, gives a good estimate of E(obs) and in our case isfrom

close to 0.02 mgal.

Elevations, as stated above, are known with accuracy of + 1.2 me Using the

vertical gravity qraaiaie of 0.3086 mgal/m, such an error will provide
uncertainty in gravity observation of + 0.37 mgal in Free air anomaly and
approximately + 0.27 magal in Bouguer ‘anomaly.

Errors in horizontal positioning about 1-2 m have negligable effect on gravity
calculations. 2
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Terrain corrections were applied only to observations made at very rough
and comprise less than 1% of stations. The accuracy of terrain corrections is

taeane to estimate, but we believe that errors don't exceed 0.08 in

of Hammer's chart.

Tidal effect is calculated with high precision and need not be taken into |
consideration when evaluating errors. Finally we can expect the accuracy of
survey to be no worse than: :

E obs= 0.02 mgal
E elev + 0.27 mgal

E + 0.08 mgalterr + -

and E Boug =f Vio.02*+ (0.27) (0.08F = 0.0797 = + 0.28 mgal

Actual accuracy was estimated by our processing of RMS errors Bouguer
anomalies at intersections and is given in ix 1. Statistics show that

actual RMS error before systematic adjustments is + 0.25 mgal, which is very
close to what we previously estimated. Systematic adjustments improved the

accuracy significantly up to + 0.13 mgal. The last figure indicates very good
quality of survey. th such an accurcay, the anomalies of order of 0.3 mgal

n be considered as real. Contouring interval of 0.5 mgal can also bee
statistically justified.
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III. DATA PROCESSING

The data processing included the next major steps:

1. Interpolation of X and Z coordinates and hand input of all pertinent

information (lines and stations numbers, coordinates and elevations, observed
gravity). a

2. Caleulation of Bouguer anomales with density 2.35 g/em? for each line
(appendix 1)

3. Merging the line data into the Merged Survey File (MSF).

4. Low-pass filtering of Bouguer profiles.

5. Calculation of intersection statistics.

6. Systematic adjustment of all the data.

7. Plotting of the index map, contour maps and all the profiles.

8. Indexing the gravity data.

The package of final processed data includes:

a) Gravity profiles along seismic lines at a scale of 1:50,000 (Previously sent
td Regions).

b) Index map (shows the location of seismic lines). Scale 1:100,000 (plate 1.)

¢) Bouguer gravity contour map with contour interval 0.5 mgal.e Scale 1:100,000.
(plate 2)
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IV. INTERPRETATION.

IV.1. General features of gravity field.

Visual analysis of the Bouguer gravity map ppg rather distinct and strongly

disturbed gravity field in the area. Absolute values of gravity field vary from

82 mgal to -52 mgal with relative change about 30 mgal over the distance of
about 2

The major elements of the gravity field in the surveyed area are:

- deep gravity low in northern - central part a end of line 119X) with the
lowest values of Bouguer gravity about -82 mgal

= strong gravity high in western = central part. (SW end of line 23X, NW end of
line 35X) with maximum g value of -52 mgal, separated from gravity low

latitudinal linear high gradient zone; this high consists of two weaker linear

highs, separated by linear negative anomaly; these weaker highs are far apart at
the east and come closer westward, merging together west from line 23X.

= several transverse high gradient zones of NNW and NNE strike, almost normal

to the prevailing trend; the most significant ones are located east from line
119X and east from 107X

East - west orientation of major elements prevails in the area. Only at very
east and south-east one can see the gradual deviation to the S.E.

IV. 2. Geological background and density determination.

The stratigraphic sequence of geological formations and their Litholegy in the
area can be determined from several wells drilled in the vicinitty.

Surface geology of well-exposed laa mountains and other adjacent areas also
provides abundant geological informatio

The generalizedacolumn in Samiun's Creek area, from the bottom to
+ looks as follow:

1. Precambrian. (Middle-Upper Proterozoic) = A thick ssequence, apparently

unbroken by unconformities, of quartzites, sandstones and shales, which form the
major stratigraphic unit - Katherin Group of Helikian age. Dolomi

limestones of the Little Dal formation may be present at the very top of
Proterozoic section.

Lower and Middle Cambrian. - Shales, sandstones, siltstones and limestones of
chin (less than 100m) Mount Cap formation unconformably overlay the Proterozoic
nits.

+ Upper Cambrian - Saline River formation. This is a recessive unit

one by gypsiferous shales, siltstones, mudstones and evaporites. The

normal thickness is about 100m but this may change drastically in areas of salt

accumulation. Contact with underlying Mount Cap formation is erosional. 
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4. Upper Cambrian - Lower Ordovician - Franklin Mountain formation - a thick
sequence of carbonate strata, mostly dolomites. The f oolies conformably

on Saline River red beds, where they are peek, and with a 1

uncomformity on pre-faline River formations where the latterer absent. The

thickness of Franklin Mountain formation may reach 1000m.

Ordivician Silurian ‘The typical unit is known as Mount Kindle formation.
It consists analy of anites with overall thickness of 300-400m.

6. ian - De - is represented by thick concordant (about 1000m)
oe of dolomites tpeicrme formations) or dolomites with anhydrite (Bear

Rock formation). The latter formation alone has a typical thickness about

250-350m.

7. - includes limestones of Hume, Ramparts (or Kee Scarp) formations

and shales of Imperial formation.

8. Cretaceous - marine and non-marine classic rocks.

As far as gravity interpretation is concerned, this stratigraphic sequence can

be furhter generalized by combining stratigraphic units into lithological units

of roughly uniform density. From this pont of view the lithological column will

look as follows: (from the bottom to the top)

1. Proterozoic clastics, (Katherine group)

2. Cambrian clastics and evaporites (Mount Cap and Saline River)
3. Ordovican - Devonian dolomites and dolomites with cugseits (Pranklin

Mountain, Mount Kindle, Delorme and Bear Rock formations).
4. Devonian limestones (Hume, Hare Indien, Ramparts)

5. Devonian clastics (Imperial formation)
6. Cretaceous and younger clastics.

Acoustic log from three wells drilled in the vicinity was used for density

determination in the Sammon's Creek area. ‘Those wells are:

1. AQUIT MOBIL AMHESS DODO CANYON (65°02' 33.36"N, aaeee

2. TRIAD BP ARCO CC CARCAJOU L-24 (65°33'34"N, 128°50
3. McD CAN GCD MAIDA CK F=57 (65°36'17"N, 128°10'te

The results of density study is shown in table 1.
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Cretaceous ; 2 2.45

Imperial 360 2.50 2.65

Kee Scarp 140 -

Hare Indian 170

Hume 90

‘Rear Rock 230

Silurian +

Ordovician >300 >450

Saline River

Mount Cap

Precambrian

(The densities of the Saline River Mount Cap formations, as well as Precambrianare given in the report on the interpretation of Tweed Lake field project)Finally the next densities, igned to the next lithological units:
a» Cretaceous (cl.

b. Imperial (classics) - 2.50 g/cc

ce Kee Scarp - Ordovician, including Hume,
Bear Rock and other (carbonates) = 2.80 g/ce

d. Saline River + Mount Cap - 2.30 g/cc
e. Precambrian - 2.65 g/cc

Analyzing these figures, one can anticipate, that the Ordovician = Devoniancarbonate sequence, with a strong density contrast of 0.3 g/ec between it andthe overlaying clastics, and with thickness greater than 1000m, will be themajor of gravity anomalies in the areas The gravity effect ofProterozoic clastics will be less because of smaller density contrast betweenthem and Ordovician - Devonian carbonates (0.15 g/cc). Cambrian Saline Riverand Mount Cap formations are rather thin and, despite their low density andstrong density contrast (up to -0.5 g/ec), their contribution to the overall
gravity field will be insignificant.
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Iv.3. Interpretation Technique

The expressive and distinctive character of gravity field in Sammon's Creek
area, the well defined trend of gravity anoma

coverage enable us h to the technical side of
interpretation. This approach consisted of the next steps:

1. Separation of gravity fields on ‘regional’ and ‘local' components

2. Selection of some typical seismic lines which cross the well aupeaseee

gravity anomalies, structural interpretation of these lines and comparison with
gravity profiles.

3- Designing of simplified geological cross-sections and interactive
two-dimensional modelling.

4 Checking the geological model which provides a reasonable fit with observed
gravity by other methods.

5. Synthesis of obtained information into resulting interpretive map.

The following are some comments on some of those steps.

. ite the obvious absence of apparent regional trend, the aattempt was made
to stress theattest from sources in Ordovician = Devonian part of geological
section and suppress the influence of one Protezoic section. Yor that purpose
we applied hsponticontinuation of observed gravity field Jobs *° : oe:
km ation plane. That procedure filters out hi

anomalies from jualsenee sources and produces the gravity field,

which would. be created only by deeper sources. Consequently, theSeay"
gravity field, g.e, is

g. = g "g, + and it will represent the gravity
anomalies = to Shallower sources.

The graphical output of that procedure is illustrated by plate 3 = the

contoured residual gravity anomalies with contour interval 0.50 mgal.e This map
in comparison with observed Bouguer gravity map (Plate 2) shows much better

resolution and visual expressiveness, because gravity highs here have positive .
values and lows - negative. That map was used as a basic map for preparation of
structural interpretive map (Plate 4).

2. Two groups of seismic lines were selected for gravity interpretation.

first group includes lines 107X, 119X, 23X, and 35X as almostt perpendicular to
the major strike and crossing the strongest and the best expressed gravity

anomalies. The second (lines 46X and 36X) represents lines which are oriented

along the major strike, but perpendicular to the transverse (north-south)
elements of gravity field.

After study of first group of lines, it became clear that all of them illustrate

the same tectonic pattern: two faulted anticlines on the northern and southern
ends and a broad flat syncline in-between. The gravity profiles along those

lines are similar as well: each of them have two gravity highs which ua
with anticlines and a gravity low over the syncline. Finally, line 107X w

selected for modelling as being typical of the NE*SW lines. We chose line36x

from the second group. Here the sharp drop in gravity in the middlepert of the
line coincides with a graben - like structure on the seismic section

a
m
e
m
e

e
e

me
g
O
e

ali
ca

ct
in

ti
nc

di
in

ie
ca

ti
nt

ti
at

ie
te

tat.
n
c
a
a
h
e
e
n
i
t
e
d

n
d
e
at

ed
ai

de
o
t
i
a
l
a
e
e
a
t
e
d
e
e
e

—
i
e
o
e



e
a
e
M
i

S
t
i
n
e

a
sa

k
n
e
m
a

te
n

3. Two dimensional modelling of lines 107X and 36X, with densities defined in

headecd— POLYGRAV in a batch mode. The criteria of

to be equal to contour interval, e.g. 0.5 mgal so we
modified our models“oneihsab fit was obtained.

IVe4- Results of modelling.

Line 107X (Sections 1 and 2)

The seevity profile along this line contains two asymmetric (with steeper NE

s sitive anomalies in the NE and SW, separated by a broad gravity _ in-
middle of the line. The SW anomaly has a relative amplitude of about

mgal, narrow crest and high-gradient NE — which indicate a rather cui

The NEanomaly is weaker (about 3 mgal) and wider (approx. 6 km). It
has a relatively flat top with ne local disturbances, which indicates
the presence of multiple source

We used the following geological formations and their densities:

- Cretaceous - 2.4 g/cc

= Proterozoic - 2.75 g/cc

geometry of model was determined from depth-converted seismic sections.The

Section 1 illustrates the finali of modelling with a good quality fit
between observed and calculated data. The following observations can be made:

- The geological structure is the combination of folds and faults of different
types;

- Thickness of Cretaceous clastics increases rapidly in synclines and may exceed
1000m.

- The thickness of Imperial formation decreases toward _ which implies an
erosional contact between Cretaceous and x Devonian

- Asymmetric anticline in Devonian - deviatas éarhenates {including Bear Rook

formation) at the SW end ofpelAperlared has a width of about 3 km and an amplitude
of 400-500m and may be caused by thrust faulting.

- The syncline in the central part of line is 8 km wide with carbonates reaching
2 km below sea level in the deepest part.

- The NE wing -—is disturbed by several imbricate thrusts, gently
deeping to the
Rock dolomites a

carbonate section. It seems . aethrusts have their origin in plastic

Cambrian Saline River pation|_ are Laramide in age, because they obviously
disturb the Cretaceous;

- The model shows the dramatic salt accumulation in the Saline River formation

SW and NE from the trough of the central syncline, where the Saline River is
presumably absent. The assumed maximum thickness of salt may reach 1000m

between SP's 386- 400. An isolated salt dome may exist at the very NE end of
line (SP's 490-498). 
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- Top of Proterozoic lies at depth 2.5-3.0 km below sea level without any

regional tilt, which i,the apparent absence of any regional trend in the
gravity field. The asymme graben=syncline with gentle NE slope and normal

fault at SW side (1000m of.doushrow) is formed between SP's 386-458.

Despite the good fit, we found this model unsatisfactory in three major pointe:
- The thickness = Cretaceous is too great.

~ SW anticline may not necessarily be related to thrust faultings it may.be
caused by block movements along a deep-seated normal fault.

-pig scale of salt accumulation in Saline River formation is unrealistic and

resence of an poerenen salt dome at NE end of line is questionable
teens end there

Section 2 illustrates the corrected geological model, which also ‘produc!

reasonable fit (the difference between calculated and observed gravity ts aimee
constant value of approximately 1 mgal). After moving the calculated profile

down by that -. the fit will be well within Limits. In this model we

x Rock formation into the Devonian = Ordivician carbonate
section and woodthe next densi

Cretaceous - 2.4 g/cc
Imperial - 2.50 g/cc

Devonian - Ordivician - 2.80 g/cc
Cambrian - 2.30 g/cc
Proterozoic - 2.65 g/cc

The final geometry of this model geologically looks more realistic than the
first model. Calculations show that 60% of total gravity effect comes from
interface of the Cretaceous clastics and the Devonian - Ordivieian carbonates.
The independent depth tectaa2 made by using the second vertical derivative of

4g (shown by small cirel section 2) confirm that this contact is the
source of gravity anomalies are area.

The following conclusions can be drawn:

1. The major structures at the upper part of Phanerozoic section can be caused

either by Laramide thrust faults (NE part of profile) or by deep-seated
fae ts of late Proterozoic - early Cambrian age (SW anticline).

ancient aceous

teesee not reaching the threshold of brittal deformation (at least in upper
horizons).

2- Salt tectonics is unlikely in the area. Given the most probable density of
salt leaving formations, their real thickness and depth, any tangible gravity
effect can be obtained with unrealistic exaggeration of salt thickness.
fact that the salt bearing formation is overlain by competent Paleosoic
carbonates also speaks against salt tectonics here. The variation of thickness

of Saline River formation, reflected in second model, have rather erosional,
than tectonic, nature.
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3. The top of Precambrian is not flat and depicts rather Prominent structureswith amplitude 0.8-1.0 km and 8-10 wide. However, the average depth toPrecambrian seems to be consistent, and only in the southwest we can see theapparent deep of the top of Proterozoic toward the Franklin Mountains.

Line 36x

We undertook the modeling of this line, because it crosses the elongated NNWnegative anomaly, transverse to Gravity values along line
don3 and 4) from 76 mgal to 70 mgal.e Thenegative anomaly (SP's 564-604) has a relative amplitude of -1.5 mgal and is

Slightly asymmetire with a steeper SE slope.

We tested two slightly different models: Model No. 1 (section3) was baged onvery small uplift of Proterozoic in the NW end of line, which ws c
thickening of Devonian - Ordovician carbonates.
constant thickness of all Paleozoic formations.

basement (up to 500m between SP's 508-556.
equally well and produce an excellent fit. Additional geological or seismiccontrol is necessary to decide which one is preferable.

Both models reveal that:

1. The local transverse negative anomaly may be caused by an asymmetirc grabenwith roots in Proterozoic basement.

2. The SE flank of the graben is formed by a nearly vertical normal fault, whichpenetrates into Cretaceous sediments; the NW fault dips to SE and Probably doesnot reach the Cretaceous.

3. The width of the graben at the top of the Paleozoic is about 7 km and top of
Precambrian - 2 km, average downthrow - 300-400 m

4- All horizons plunge to SE on 1000 m (top of Devonian - from -1 km to <2 km,for instance).

Iv.5. Structural Interpretation

As we mentioned before, the lines selected for modelling are typical for eachgroupe For instance, the features of line 107 ean be foun
lines on NE-SW orientation.
gravity anomalies, enabled us to
paragraph, through the entire Surveyed area and produce the final structuralinterpretation map (Plate 4). This map show the spatial distribution of

t This
above, produces the major part of total gravity effect.We used the simplest solution of the contact surface determination problem,
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based on relationship:

Ans As

where 4H - change in elevation of constant surface;

49 ~ change in gr
Op - density

- universal gravity constant

Using an average density contrast of 0.15 g/cc at the contact between Devonian -
Ordovician carbonates and overlying clastics (Imperial + Cretaceous) we obtain

the approximate gradient of 0.63 mgal for each 100m of elevation. The same
gr rom models, where g and HWcan be direct.
mgal/100 m, which is very close to t.

y of this
and one can consider this as qualitative ‘usteation of

actthe top of the Devonian carbonates, rather than an
quantitative interpretation.

Ve Summary

The following summarizes the results of gravity interpretation in Sammon's Creek
area.

1. Two asymmetric anticlines of east-west strike form the major structural

the tectonic
thwest. Anticlines are separated by a syncline,

eastern part (line 107X), and narrow in the west (line 25X), so
both anticlines tends to merge together west from line 25X. The axes of the

structures plunge eastward from the surface to at least 1.5 km below sea level
and deviate slightly to the south-east.

2. The northern anticline is genetically linked to Laramide thrusts faults while
the southern one have originated by reactivation of old normal faults (Late
Proterozoic = Cambrian).

3. A deep trough filled by Mezozoic rock, is present just north from thrust
fault, where the top of Devonian carbonate may deepen to 2000m below sea level.

The shape and actual size of this negative structure is unknown bec of
absence of west its extension can be seen on gravity map at

lines 51X, 45X and 37x. .

4. Among the youngest deformations in the area are the transverse normal faults
of NE and NNE strike. These faults cut the axial lines of folds as well as

faults and displace them. Some of them may have a strike-slip component and

cause the elbow-like bend of southern anticline in the central part of the area

(NE end of Ine 6X). The combination of two normal faults with matching throws
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Produces the graben - syncline of NNE strike, which cuts the northern anticline

at the intersection of lines 91X with lines 44X, 46X and 36X and seems to merge

with southern anticline at the southern end of lines 101X and 89X. The axis of
northern anticline east from

The top of Devonian carbonates in the crest of the dome lies |
at a depth of 1300m below sea level.

5S. Salt movements and salt tectonics does not play any significant role here.

We can suspect the minor activity of that kind only in the trough of the central
ie

VI- Discussion and Recommendations on Future Gravity Surveys.

The gravity method in this area proved to be a very good tool for tracing the

major geological structures. However, there are several important points which
needs discussion and thorough consideration.

Processing.
The surface geology and seismic data show that different rock formation lie
between sea level and surface: Cretaceous (and probably youn

elastics in the synclines (northern parts of the Surveyed area) and Devon
dense carbonate in the exposed crest of anticlines (western-central part).
Meanwhile, we calculated the Bouguer anomalies with constant density of 2.35
g/ec. This density is good for clastics, but not for carbo

density of 2.75=2.8 g/cc. Thus, for place with shallow or exposed carbonates,
the certain amount of observed gravity will be undercompensated. This means

that we should process our data with variable Bouguer density. This mode of

data processing at the present stage is beyond the capability of our automatic
processing system. But, if necessity arises, it can be done by hand for
specified gravity profiles.

Data Interpretation.

The validity of any gravity interpretation depends on the quality of density
informations The chosen densities look reasonable enough, but the

interpretation will have to be revised, if any new reliable density data become
available. The interpretation presented is by no means exhaustive and leaves
some questions open:

- true extent of salt accumulation and movements;
- reef development in carbonate formations

~ the degree of basement activation, mobilization and involvement.

The strong points of gravity method in this area are its ability

= to locate buried folds (even at significant depth) and trace them over large
distances,

- to distinguish between normal faults and thrust faults

- to illustrate the spatial and time relationship between structural elements

@ number of seismic lines which need to be shot, given that
gravity survey is run prior to seismic shooting. The last point can be
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-15= _

illustrated by the following approximate calculations. Let us « thatthe Sammon's rea of approximately 4000 Sq- km is covered by a gravitySurvey with grid Ox5kmkm, for which 400 sections and $400,000 would beBy using the gravity map for designigning the seismic survey, 40 lines with totaldistance of 700 km, instetead of approximately 900 km of actua: « might beshot. With average price ofcu000 per km, and $400,000 for gravity ourvey? thetotal expenditure will amoun to approximately $7,500,000 - $1,500,000 saving,The saving comes

os

fron azopping several seismic lines shot forPurposes - the task Aiongravity can successfullyesassume.

«lia

oe in mind the high Ga.of gravity survey in
environment, we can recommend the
Sammon's Creek and along the feothijie of Pri
Plunging of structures beneath

ir e would
support. vey might be carried out with visualao andrometric vertical control. ouun cost = $500,000. Experience in Sammon'smakes us confident that such a survey will serve as asone data base

Creek area
for future exploration activity in theregion.
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Cook, DeG. and De D. Aitken, 1074. Geology Carcajou Canyon Map area,
District of MAckenzie, N.WeT..
Geology Survey Can., paper 74-13,

Nisonov, V. S. Kurs isazvedki (Gravity Survey)
Leningrad, U.S.S.R, "Nedza", 1980

 
W
e
e

|
P
r
e

 



 
vuely-watetA?

’aCOW”

;.ooatetdeedey

ooeee|gAEN06uhh

wut

,‘OOvveif\Xbbvote

;LePeroeout..naeoat

4cetiv;SCTEfetetet

:4COFSYAxonont

vueveN%etrat

;toiuaCENCE_oeorEO

OUSTPOWUAXEwt

Lone”:)unt

wht

penea-eceeoeper

eet

ae

A,COoSs

7pe“=ce,0675

OOots

COwett

-tvetseetAxe}wet

7oursoseeseri7DOCKEonaha.ee:eosaonarrers-AneennaPRP

4}

«colette}vel

cub

weotes

with
pret :OHSFONEbeesSANTOSO4EWb

ONdobtovousalloN

:;Sreepoeoenovererrenee
whoaatvwhe

 

  

rstp)ee2
Cd



ESUNTQG40lodtwaNW40d
FSSTootadheINRE

eeeEVRTE

LOCOS’

ooEws

whe

COuvs

Govt

UCEEY

obsle

!

1

1

'

1

'

\

1

1

1

1

-
—
—

K
e
r
e
r
r
e

 



a :
i

!
i

.
{

'
~

1
T
h
s
1
1
8
60
TS
V
I
E
e
e
e

m
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

i
n
=

I
V
I
D
A
M
S

Ar
ia

n:
Di
s

>

T T
E
M
S
S
e
n
o
s
B
e
e
m
m
e

em
m
e
m
e
e
e
e
e
e
e
e
e
e

e
e
e
e
e

N
m
m
m
m

M
m
I
S
S
O
S
a
a
L
U
N
N
U
D
A
M
E
M
A
D
D
E
S
S
s
u
e
B
L
U
E

e
t
e
o
u
s
c
e

A
T
R
O
N
S
r
m
S
H
U
M
S
I
S
U
S

V
R
M
O
D
F
S
V
C
D

V
a
S
S
S
I
w
e
D
I
G

N
i
d
e
m
—
N
N

e
N
P
Z
a
N
I
D

A
S
M
K
I
N
C
V
E
K
K
e

V
e
m
e

w
w

V
V
P
M
O
B
V
L
G
N
O
T
A
R
O
B
w
l
i
r
r
a
s
g

V
R
V
V
U
N
M
V
O
N
e
R
e
e
e
e
e
m
e
e
e
e
e
m
e
e
e
e
e
e
w
e
e
e
e
e
e
e
e

N
T
T
M
M
K
O
S
S
O
D
D
I
N
N
V
I
D
A
D
M

R
a
D
e
s
o
o
w
w
d
w
”

S
I
N
A
G
H
V
A
G
O
N
D
e
e
A
A
D
A
V
I
S
M
R
K
O
A
M
E
N
H
K
S
E
N
T
F
e
w
O
T

—
-

y
e
e
—

>
P
D
P
I
D
A
V
H
S
B
A
I
G
o
s
P
r
H
A
w
-
v
o
s
s
a
w
o
v
e

S
e
e
e
t
t
e
t
e

e
e
s
r
e
t
e
e
e
e

e
e
s
e
e
s
t
e
s

B
e
P
H
A
O
V
P
P
S
V
S
W
V
A
s
w
e
9
S
D
D
D

P
e
e
V

S
e
:

~8
I-

Sub

“ - - * = e

ty
any

 



 

<
e

:se ab Ate ti 33 tH eteASASS
< 269643

tie

— 2 ° $3
A
Y
O
R
S

TT
M
S
N

tthele AGNe®
Jold

P
s
o
w
u
r
®

o
>

“OLA NESHANE i” x t
t = 1
%

o
o
n OV Al. AGA,® aM SA,¢ eh atte Af

~“U9—7 ~ =Oel4 “0.07 — . o.

S
e
e
e

e
e
e
e

e
r
u

w
t

i

eatenate

aL INE aige ® =< 1 cr
-
— z a * tVAl « HSAs? eval. ASAe® ¥MeTs ASA ADS VT. ALD

63.43 63,21 -0,04 “0.01 "06

WCTNE"2s* “WRELINES eM *VAL es FISAe# VALS AGA HM eT se ASA PReT. ANISH  ~ ¥TUT. AD
: 67089 ~€7 082 0004 -0.01 arith Os

Rives LIN * XV AL. ges * MAT, ASA,* #P oF. ADS * ADpens ay 2 Lop ag?wR LoTR hc cee tet gig geen etas ownoat

yadaee Mole -6205" #O.E.,0003") STOTT. a*LINE 2194 bootie ty9 ; ° *VALe
S SeAB eet

NE 2724 €X-LINEF aVAL. a * on. Te A * er . *Ld + 198! ° he 278083: ole8008 we4d2 rote st

eonBO . martes 16
ie]

PACONVERGENCE COMPLETEC

OTSTIEPATIONSPEQFARMEDee

MAMAN © ERROR Qe AOL 4REEITOl ak

oo meee=" AKTMAL CONNECTHOSDANETWORR™f

vee VINE STATISTICS #4

Noe OF INTs S106pee

2
4

s
e
e
e
t
e
r
e
e
>

S
e
r
n
o
K
-
o
K
o
o
n

$
H
3
2
7

S
P
O
v
A
a
A
u
d
n
e

2
o
0
0
S
9
C
0
5

s
a
m

e
s

  



 

 

& CenbvAl OF
teeitFy s

Ore FEVYOVAL oO
| eis PRAQVAL OF

. VoOha hh ah ACSEELMES MEStbe s CUAL TARDE A SEATTEED ehhe

? 5 eden mera SvSve . ee0
s “POOP MGWAL OP SYST MATTE SP6E

AVEE AG ASSOLE SYST EMAT ES AC UUSTe CHE

AeneanFe aie amie eemeen He amnemNMme ee . ' .
OTTee eeeei 5 .     wre aeSaBae

ba ’

o :

in

H

i 2
-

q Pod

i
7

a ™ yee wee

 



 

iit pgheetat

 

:eaeseessunmice Shh GeeMaeld vai rT!
Mr 4a ae“GRAV QSURVE YA

ssipees
“NUMAER OF“getsns

s#AgyustHENT br SM. SEMF LT AGA (SsuG)eS
MOCUVERGENCE COMPLE TE oe

8hes FESPALIONS REPFue

HHMAXe FRRER=O67240851 -o1ve

6I4NS

MAXTMAL CObR TOT OM SUbbeE Tagaie

eee tighe

STM COV es

SVATTSTIC S ee

D
n
s

s
t
n
u
e
t
d
o
w
n
n
e
E
e

s
e
w
m
a
c
e

w
r
e
n

M
t
l

j i

z
{

on
ar
yt

21
9

s
c
h
e

7HeeBOteatWantBlWE UPRte

. ‘. j

Fs

r

% :
: Pe

j ; A

. ra ' 4

f §

"

a @
R rs mre $

rs 4 *

emaverage geiantgaad saiaceied
fe

S
e
c
s
o
s
o
s
o
o
o
c
o
o
s
o
o
o
c
o
s
s
s

e
t
e
F
O
F
o
M
e
e
e
t

ae
e
e
s
r
e
s
e

S
O
R
S
U
P
B
O
O
S
a
O
I
G
C
~
-
S
D

e
r
e
d

e
e
c
c
v
s
a
o
c
a
r

W
w
I
H
K
N
S
F
I
e
™
U
F
W
O
O
D

S
D
I
I
S
U
R
S
N
e
a
e

P
e
t
e
L
l
e
i
d
a

s
s
°
0
e
d
s
2
0
2

e
e
e

s
o
o
e
d

M
r
e
w
s
>

S
A
K
D
B
L

H
i
v
B
a
B
L
I
o
w
n

D
a

 
 



atiiiehiaiels
aee |

i f : ne

Pe e

 

Bwbocee
9 5
1982
ated 22 OF MEStie sg #e8

Fer ye

©On

aeee rec AlN SQUAT. (OMG) WEST ES eee
Ct ‘

, TG }

HORT AVE UR AN GG LET MEGTETS CHO AN PARDEE SCATTER) thee
Ot.roeREMOVAL UF Se

oiaEUS iSvs

APT STANT

 

 

 



 

1
t
a

e
N
O
O
G
M
R
R
O
e
e
e
C
o
e
e
e

‘

HU
NV
ES

IV
R

Te
R
l
e
r
e
e
me
m
e
w
e
r
e
m
e
m
e
e
e
e

w
r
e
K
e
C
O
G
S
O

>
m
N
V
N
T
e
s
s
S
U
L
R
G
L
N
O
D

n
T
i
e
S
O
A
R

i
O
O
w
e
r
N
y
o
n

e
O
w
e
c
e
s
o
n
m
e
s
n
a
c
t
i
n
w
e
e
r

M
O
R
N
E
E
N
N
S
M
R
O
O
M
O
G
L
m
e
S
O
N

>

t
o
e

r
i
t
a

L
O
t
n

= ‘ . > e .

4

es
e
e
e
e
t
e
e
e
e
t
e
e
t
e
e
e
e
e
s
e
e
e
s
e
e
e
e
s

=
P
O
N
N
L
O
S
C
S
C
S
E
D
G
a
e
N
U
S
E
N
H
O
M
P
o
u

o
N

R
R
O
N
V
K
S
U
C
C
N
W
R
K
O
G
D
O
N
O
P
N
O
P
U
S
e
S
n
r
o
o

N
M
N
D
O
V
W
M
A
S
M
M
O
N
N
D
N
O
S
M
l
B
A
C
H
e
L
e
e

O
O
K

M
K
V
N
V
O
N
M
O
R
K
O
l
A
C
O
R
N
e
e
K
o
o
o
s
G

. cs

3
:
3
P
O
G
N
S
V
A
N
D
V
O
K
O
M
P
e
e
l
a
s
e
e
d

S
O
O
M
I
N
M
M
F
S
O
N
O
U
W
M
A
S
R
N
S
E
—
$
L
M
O
U
W
S
s

rc -
~-
P
e
e
r
M
a
r
e
I
G
u
e
f
e
c
t
h
e
r
. thee OF

vee CIN SEAT STICs ve

MAR AMAL CERNE OL: tathebee

S069BH IDGE ChaeWEMADs

SESEPWERCENS ®

S*ADILE TACIT UF WATER

ee 2b LER ATIONS FEAL RRS Ney

1

42LAK GSAVESU ive’

 

) PRUEL SS ING svsn)

 
Ej i elie ie

 linda tienda



 aes ae avna ae

 

be 798
women ccmmmenwoeseaes:

0.000
AVee

evERAgsS HF SULAnty OF WESTIES #408

Sen

bead

BELT Me AN SUUArE (KS) KESTIE e808
«040 .

a
bead

atest AVEHA qe OF AUSLLUTE MESTEOS OMZAN BARDEM SCATTER) #486

‘ 2
lev?

PRAGH ABLELUTE SYST MALTE aC dUEMENT bevd

 
 



e
e
e
e

w
n
r
u
s

e
e
e
e
e
e

- s
e
e
p
a
n
s
e

.

' 27M
FEMOVAL CF SYSTSIMA - dele

He FCi!
APTE:
WATIL

C
S
t
e
o

 
ii

 

N
i
e
u
w
e

o
P
e
N
O

P
T
S
L
e
n
o
n
a
m
n
e

~
M
O
M
e
E

o.
..

S
m
e
t
y
T
e
u
n
m
c

c
e
n
c
e

°
a
A
o
m
e
n
e

L
O
R
O
L
G
t
e
e

n
o

M
O
G
O
K
L
O
K
C
N
O
N
i
O
N
e
e
o
e

e
e

4

D
P
M
A
O
C
O
M
M
S
r
R
D
A
M
v
S
N

M
P
O
N
O
I
P
T
D
w
o
e

. e 2 o

;
O
K
C
V

O
R
K
e
N
O

N
e

O
t

an

SUM

Hees AVERAL SGLAKES UF MISTILS see
Ne y
el?
1230

oeae but MAN SuUUAWKs (bMS) MEISTIE eee
edd

SMUVAL OF SYE FTmMATIC”
WEMIVAL CF LYSTMATIC

boMEVAL CF

a besa ee a BC ;
eee AVEPAGES UF AUSULLTE MISTIES (MEAN RANUCM SCATTER) #u¥6 ®PeMOVAL LF boneoYutew

sAMOVAL CF fysten
Att

athe

PVE AR AUDULUTE SYST MATTE AL QUOTE NT

  



a
e
s
t
e
d
L
a
n
t
i
t
i
e
S
t
i

 

The terms and abbreviations used in the adjustment statistics report are

defined as follows:

NO. OF + is the number of intersections on the line.

STO.DEY. ls the standard deviation of the intersection misttes,.

SYS.ADJ. is the systematic adjustment applied to the line.

random scatter or average absolute mistle for each line.

before and after systenatic adjustment, respective:

Te. te the orfginal nistle valua.

random error adjustment.

epresents the finalechotce vaiue the intersection.

2 are two sets of values printed for nrean random scatter

the Line § : Ta t tha averases at the bi

BAS, and alues unter 1 separate heading immediately
the columa represent the averarc

values vaprasent the
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The teras and abbreviations used in the adjustment statistics report are

defined as follows:

NO. OF INT. is the number of intersections on the line.

STO.DEV. is the standard deviation of the intersection misttes.

SYS.ADJ. is the systematic adjustment applied to the line.

MRS is the mean random scatter or average absolute mistie for each line.

BSA and ASA are before and after systematic adjustment, respectively.

OR.M.T. ts the original mistie value.

R.E.ADJ. is the random error adjustment.

FIN.CH represents the final-choice value at the intersection.

Note that there are two sets of values printed for mean random seatter

at the end of the Line Statistics Table: the averages at the bottom of

the ‘MRS’ columns, and the values under a Separate heading immediately
below. The averages at the bottom of the column represent the average

of the line averages, while the second set of values represent the
average over the entire survey.
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Supplement to the report on

SAMMON'S CREEK GRAVITY DATA

‘ATION

The necessity of writing this supplement arose from closer examination of

seismic and gravity data over the area of future drilling location (line 23x)
and of the most confusing structural situation (line 107X). As far as gravity

is concerned, we found that gravity effects of near surface geology are much

stronger, than we had anticipated. This occurs when carbonates of the Hume

formation (density 2.75-2.8 g/cc) reach the surface (for instance SP 356-372 of

line 107X), making our choice of Bouguer density of 2.35 g/cc incorrect. In

such places the Bouguer gravity will be stronger than it should be, because the

attraction of carbonates with density contrast of 0.4 g/cc (2.75~2.45 g/cc) was
not taken into account. ‘The problem was mentioned in chapter VI of our report

(page 14), but only later have we realized that the difference may amount up to

5 mgals or more, depending on the size of outcrops.

The problem of variable density in Bouguer correction is a rather complicated
one and is not solved yet in general. In our particular case we solved the
problem by computing the gravity effect of carbonates between the surface and

sea level by POLYGRAV (assuming a certain geometry) and by subtracting it from

previously calculated Bouguer gravity.

The attached (figures 1 and 2) illustrate the process for lines 107X and 23%

accordingly. Here the dot-dashed lines represent the original gravity and solid

line represents gravity, corrected for near surface effects.
correction reduces the anomaly by 3.5-4.5 mgals and shifts the location of
gravity maximum to the south-west (to the left on profile display). After this
correction was made, we created the geological models, based strictly on seismic

interpretation and calculated the gravity effects of these models. We purposely
did not make any alterations of geological models in order to find out which one

is closer to the reality. Finally we came to the following conclusions.

Line_107x
1. Theanticline model(fig. 1,a' evidently is very far from reality and must

2. Thesecond model(fige 1,b) is qualitively better and supportsthe thrust
hypothesis. That forced us to change our original interpretation of southern
anomoulous trend as caused by deep seated normal fault. Now we think of it as

the second thrust, roughly parallel to the northern one. That fits better into
the regional tectonic framework and can be confirmed by gravity and seismic data
from other lines. The appropriate change has been made in structural

interpretation map (plate 4).
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3. We still cannot adequately explain the observed gravity over the “wedge”

between SP 368-388. Observed gravity strongly suggest that low density material
should be placed there in order to eliminate the strange “hump” in calculated

gravity between SP 368-400. We have no choice but to conclude that “wedge"

is primarily Cambrian section, which is the only low density material available.

The question of its origin - whether it has been introduced into section by

intricate thrust tectonics or it is a primary sedimentary feature (as we
originally suggested) - remains open.

Line 23x

1. As we can see froaoo 2 (part "A" represents our original

interpretation, part "B" - snneepronation aftery poresssses for near surface
effects), the i tpre Ade

  

the same two mi h x. pean em which
we can't explain on “this line is that to the northeast at the thrust sain the

modelled gravity is—— roy the observed gravity. We could lain

this by increasing the depth o ie Hume (thus / ~reasing the vertical offset
caused - the thrust fault), osak “ryan at odds with the seismic picture.

only suggest that there some tal change (decrease) in the
density of the Protoerozoic section as one goes northeast. We realize that this

an ad hoc arguement, but we have no better explanation.

  

2. In terms of the drillingdecision for the proposed well on line 23X, the
major question as we see it is where the thrust fault is just NE of the proposed
Nenskien, We place it where we do (reaching the surface at SP 507) based on the

poanhonhroas Point of the observed gravity, the break slope, and the occurence of

te outcrop as defined by shothole logs. It could be up to 5 shot points
faewias to the northeast, but we doubt ite The depth at which the drill will

intersect tne fault plane cannot be constrained by gravity modelling,oom
we believe our model is the most reasonable picture. However, given

uncertaintyae the interpretation and the need where the onfault
plane is in order to establish a regional Seescae in which one can have

confidence, we suggest that the well be pl. to intersect the second fault

plane if that is within reach of the rig chosen. There is always a bere—

of thin Cambrian slice being repeated, but we believe if

is (1) the risk of error in ti
e

ent in 2
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of Canada Limited under the supervision of Mr. Reid Gray of Petro-

Canada Exploration Inc, and Mr. Bill Quirk of Western Geophysical

Limited, The gravity was run by Mr. Mike McComb of Airborne Geophys-

ical Surveys Limited. The field operation was co-ordinated by party

manager Mr. Ross Brown. Dozing operations were co-ordinated by Mr.

Dean Borek of Borek Construction.

Start up date of the crew was December 28, 1981. Normally 63 men were

involved in all phases of the field operation including the expediting

service in Norman Wells. All aspects of operation were finished by

April 23, 1982.
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The N.T.C.L. barges were loaded September 28 and 29 with the seismic

package plus 97,000 litres of diesel fuel. The departure occurred

September 30 with the arrival at Norman Wells on October 6, 1981. The

"tow" was somewhat delayed due to strong winds on Great Slave Lake.

Western Geophysical representatives arrived at Norman Wells at the end

of September in order to prepare the equipment for barging and scout

for an alternate staging site, as mentioned previously. The town clerk

was contacted verbally by Bi11 Quirk in regard to the alternate staging

site, after it was definitely known that the Raider Island problem

would not allow river traffic downstream. The formal staging request

was made October 20, 1981 by Mr. G. McCormick of Petro-Canada

Exploration Inc.

Borek Construction Ltd.'s dozing personnel arrived on October 6 and all

personnel were flown to the staging site by helicopter. The complete

package was offloaded by October 7 including fuel and the Norman Wells

based equipment. Fue) storage tanks were moved inland in order to be

less visible from the river. The sleigh mounted trailers, sloops and

storage units were "blocked up" and abandoned in position for startup

during the post-Christmas week. The security of the area was maintain-

ed by the onslaught of winter until December at which time a Western

representative was on hand at Norman Wells.
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The crew fuel consumption per day was 6364 litres of diesel fuel and

182 litres of gasoline. Fuels and lubricants were purchased from a

bulk station in Norman Wells.

A commercial air carrier, P.W.A, was utilized from southern Canada to

ship men and parts to Norman Wells. The reverse was the rule upon

completion of the winter's season. A Porter, and a Cessna 185 were

utilized on a charter basis. These aircraft transported explosives,

personnel, food, and parts. Personnel movement on time-off periods

used both commercial carriers and chartered aircraft.

 



Mobilization Date January 3,

Start of Recording January 9,

Completion of Recording April 18,

Demobilization Date April 19,

RECORDING

Total operating days 101 Camp (Jan.9-Apr.19)

Total recording days

Total moving days

Total weather days

Total testing days

Total down days

Production profiles shot

Kilometres shot

Profile per day

Kilometres per production day

Total days moving mob/demob

 



DRILLING

Total moving days

Total testing days

Total weather days

Total drilling days

*number of locations drilled

**average hole depth

“Average holes per day

**Total metres drilled

**Ppowder consumed

**ayverage charge per hole

Tot21 days moving mob/demob

*Usable production locations only

18.05 metres

68.83

116,763 metres

13,060 kgm,

2.02 kgm,

1

**Includes all footage drilled and explosives lost due to cave-ins.

 



Sample Rate

Record Length

Recording Filter

Sub-surface Coverage

No. of Groups

Group Interval

Geophone Array

Seismometers per Group

Shot Point Location

Holes per Location

Hole Depth 18 metres

Dynamite Charge 2 kilograms (single cap)

‘The cable layout was 1584-33-0-33-1584 balanced spread with shot points

located on the group flags. A 33 metre gap was used on either side of

the shot point. The shot point seismometer was placed 3 metres from

the shot hole. Group 1 was always to the north or east of each line

shot. All shot holes were f/ ed by radio signals with the recording

instruments the master unit.

 



Record quality ranged from poor (Hoosier Ridge) to good throughout the

course of the survey.

Flagging for survey control, shot hole, and geophone locations was

removed by the recording personnel after each line was shot.

Aluminum tape tags were nailed to a tree near the shot hole location by

the shooter. All tags indicated the land use number, line number, and

shot point number of the location.

Due to program additions towards the end of the prospect, it was

necessary to run a second shift on the recording operation. The double

shift ran for 26 days, from March 23 to April 18. Without the second

shift it is doubtful if the crew would have finished before break up.

TESTS

Western Geophysical instrument tests were run in Calgary prior to the

recording package being shipped. Western instrument tests were run

every 15 days and sent to Houston for processing.

No specific Petro-Canada instrument tests were requested.

Data processing and interpretation was handled under the direction of

Mr. King-Hoi Lau of Petro-Canada.

 



DRILLING

Initially six drills were positioned on the crew. Three of these were

air conventional drills; one was an air/water combination conventional;

and two were air/water cambination top drives. Late in January one of

the top drives was replaced by an air conventional and late in February

another air conventional was added, Shot points were all single holes

at a depth of 18 metres. All production holes were preloaded with two

kilograms of Geogel 60 and tamped with the cuttings. No holes were

drilled on lakes or near watercourses and when applicable the shot

point was skidded to maintain continuity.

Drilling formations varied fram hard limestone or gravel with water

seams to soft shale or wet clay. While the majority of the prospect

was drilled with air, the air/water conventional was needed on lines

23X (at the base of the escarpment) and line 37x; here this rig was

double-shifted in an attempt to keep up with the other drills. The

air/water combination top drives proved their versatility and were

particularly useful in the sticky clay formations.

Bit consumption was .41 bit per hole at an average cost of $92.52 per

bit. Drill bits used were heavy duty starters, inserts, and rock bits.

One carbide-tipped button bit was tried on the hard limestone of the

escarpment, but was not deemed useful. The sizes ranged from 3-1/2" to

5-1/8",
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Three Wild T-16 theodolite survey instruments were used for horizontal

and vertical control. A Distomat D14L was also used for control

throughout the prospect, especially in the more difficult terrain. An

inordinate amount of survey and helicopter time was spent searching for

benchmarks along the Mackenzie River. These were virtually impossible

to find and satisfactory survey control for this prospect was a

problem,

Mr. Doug Conacher, head surveyor, and Mr. Greg Sinclair, second

surveyor, along with two experienced rodmen comprised two complete

survey crews. In late January a fifth survey helper was brought in.

Shot point and geophone group location distances were derived by

chaining. Pin flags marked the geophone and shot point locations.

Chainage notes were kept for each line and forwarded to Petro-Canada

with the record shipments.

New cut line locations were derived fram topographic features and sun

shots. When a helicopter was available the machine was used for a

"Line of Sight" to set off the dozers. Station elevations were

computed by stadia and horizontal locations by latitudes and

Seee

—
—
-
2

a

 



-14-

departures. The lines were plotted on base maps obtained from

Petro-Canada and all original survey notes, location sheets, closure

sheets, base maps and final report maps were forwarded to Petro-Canada.

The final horizontal presentation was in the U.T.M. grid and all survey

work was performed in the metric system.

DOZING

Only one-quarter of the prospect was existing line; the remaining line

was new cut and the majority of lakes encountered had to have detours

cut. The line was cut to a 9 metre width with the slash windrowed to

one side of the trail and compacted by the dozers. Where timber

density warranted, the slash piles were broken about every 305 metres.

Creek crossings were snow fills which were removed after completion of

the shooting.

Six dozers were assigned to the operation. Three D-7's cut and cleared

the line; Two D-7's moved camp and did line clean up, windrowed the

slash and removed creek crossings; One D-7 worked the fuel haul. Four

of the six dozers were double shifted; the second shift ended April 8,

1982. 



LAND _USE

Land Use supervision was handled by the land use officer of the

Department of Indian and Northern Affairs. The permit was issued by

the Yellowknife office. Prior to the land use permit being issued,

meetings occurred in Fort Good Hope, Fort Norman and Norman Wells, with

the representatives of Petro-Canada, Land Use, and the native interest

groups of the area. This meeting resulted in the conditions being

drafted into the Land Use Permit.

A separate staging and access permit was obtained for the area around

Canol Lake which was covered by the Norman Wells Block Land Transfer.

Field representatives from the N.W.T. Land Use Department and represen-

tatives of the Hunters and Trappers Associations of Fort Good Hope,

Fort Norman, and Norman Wells visited the field party and saw the

actual field work performed. The Norman Wells Land Use Office, under

the direction of Mr. T. Rudolph and Mr. A. Williamson, was responsible

for the area.

Dozers used "shoes" on the dozer blades to elevate the "cutting edge".

This procedure resulted in a minimum of six inches of snow cover on the

tundra. All flagging, lathe, and survey markers were removed from the

surface behind the recording crew. Garbage, waste lubricants and other

disposals were incinerated in a forced air, fuel fired, incinerator.

The ashes and residue were then buried in garbage holes drilled near

the various camp locations. A native monitor stayed with the crew to

observe the operation while in the Fort Good Hope area. 



Final plans of the new cut line, campsite locations and access routes

were submitted to the N.W.T. Land Use Office upon the termination of

the Sammon's Creek survey.

 



CONTRACTOR:

CONTRACTORS

Western Geophysical Company of Canada, Ltd.

2612 - 37 Avenue N.E.

Calgary, Alberta

Airborne Geophysical Surveys Ltd,

4215C - 11 Street N.E.

Calgary, Alberta

Borek Construction

10401 - 10 Street

Dawson Creek, B.C.

Arctic Circle Enterprises Ltd.

Fort Good Hope, N.W.T.

Double R Drilling Co. Ltd.

RR. 1

Spruce Grove, Alberta 
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Use

CAMP - DRILLING

Kitchen-Diner

Utility

Office-Sleeper

Sleepers

Power-Shop-Storage

Fuel Sloops (27,275 litre)

Powder Magazine

CAMP _- RECORDING

Kitchen-Diner

Power-Shop-Storage

Utility-Sleeper

Sleepers

Incinerator

Fuel Sloop (13,638 litre)

DOZERSCREWS

VEHICLES

D7F Caterpillar Tractors

FN-60 Nodwe1) 

 

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

Sleigh mounted

c/w hydraulic blades,

winch and mushroom shoes

Foreman's Vehicle
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Use Type

Kitchen-Diner-Sleeper Sleigh mounted

Sleeper-Utility Sleigh mounted

Shop-Power Unit Sleigh mounted

Fuel Sloop (9092 litres) Sleigh mounted

FUEL HAUL CAMP

1 Kitchen-Diner-Sleeper-Power Unit Sleigh mounted

3 Fuel Sloops (38,640 litres) Sleigh mounted
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7 - Drillers (includes relief personnel)

7 - Drill Helpers (includes relief personnel)

1 - Driller Mechanic

1 - Party Manager

1 - Assistant Party Manager

1 - Clerk-Supplyman

2 - Mechanics

1 - Mechanic's Helper

1 - Expediter

1 - Expediter's Assistant 



AND

10 - Machine Operators

1 - Foreman

1 = Cook

1 - Native Monitor
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GRAVITY DATA AQUISITION

1. Base Network

The observed gravity at Government Station #8549-59 (Norman Wells

airport terminal) was tied with the initial base station at SP 854 of

line 46X by double helicopter ties with average accuracy of + 0.01 -

0.02 mgal.

The further development of base network was accomplished by

“step-by-step” method, when each previously set base was used as the

reference for the next one. Theoretically speaking, this method

inevitably leads to accumulation of errors and must be used, only if it

is technically impossible to use "radial" method, when each base is

tied with a main base by independent ties. Actual RMS error of base

network in our case doesn't exceed + 0.06 mgal, which lies well within

required limits. However, such good accuracy can be considered as a

matter of luck, because the last base was not tied back to Norman Wells

(the loop was actually closed on one of the first bases close to the

initial base at SP 854, line 46X). There were twenty-eight bases

altogether. Usually they were located and temporarily fixed at seismic

lines intersections. After clean-up it will be rather difficult to

find their exact position, and practically speaking, they can't be used

again. 



2. Gravity Meters

One LaCoste & Romberg gravity meter No. G-232 was used for the entire

survey. The sensitivity function of the meter within range of measured

anomalies was practically flat, so one conversion constant C=1.05526

was used. Typical drift was no more than 0.005 mgal per hour. The

meter worked very steadily even when the thermostating eventually went

down.

3. Gravity Measurements

The gravity survey was carried out by Airborne Geophysical Survey Ltd.

(Calgary) during the months of January - May, 1982 (operator - M.

McCombe). The following is the principal statistical summary of the

survey.

Reading interval - 264 m (each second shot point).

Number of independent readings at each station - 3.

Method of meter setting - on tripod, with measurement of the elevation

above ground.

Total number of stations metered - 3146.

Total number of lines - 50.

Total distance covered - 870.31 km.

RMS accuracy of single observation - 0.022 mgal. (100 check points).

 —
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4. Vertical Control

Western Geophysical Survey Ltd. carried out both the elevation and

horizontal surveys. Elevations were provided to operator with

significant delay in time, so no gravity reduction was done in the

field. The survey specs required the closure to be no more than 0.9

meters. We estimated the final accuracy of survey by RMS error of

misties at intersections, which provides an independent and exhaustive

control. Such a statistic shows that RMS error of misties reaches +

1.20 meters, which is above the specified limits. Fortunately enough,

it doesn't affect the accuracy of gravity data, as it follows from

statistics, but, given the same contractor in the future, we shall pay

more attention to the quality of vertical control.

5. Horizontal Control

The accuracy of horizontal control lies well within the specified

limits. However, the positioning for Sammon's Creek survey was

presented in inconvenient form: X and Y coordinates were given only

for the start and end points of lines and for inflection points

in-between. It slowed down the in-house processing, because we had to

write a special program for linear interpretation to obtain coordinates

for each shot point.
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6. Accuracy and Data Quality

The accuracy of Bouguer gravity, as a final product of any survey, is

affected by accuracy of each variable involved in the calculation of

Bouguer anomaly. They are:

observed gravity

elevation

positioning

terrain and tidal corrections.

[e2(obs.gr) + E2(elev) + E2(pos) + EA( tide)

where E = RMS error.

Accuracy of observed gravity is affected by the quality of base network

and systematic and random meter errors. Accuracy of single

observations, calculated from double observations, gives a good

estimate of E(obs) and in our case is close to 0.02 mgal.
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Elevations, as stated above, are known with accuracy of + 1.2m. Using

the vertical gravity gradient of 0.3086 mgal/m, such an error will

provide uncertainty in gravity observation of + 0.37 mgal in Free air

anomaly and approximately + 0.27 mgal in Bouguer anomaly.

Errors in horizontal positioning about 1-2 m have negligible effect on

gravity calculations.

Terrain corrections were applied only to observations made at very

rough terrain and comprise less than 1% of the stations. The accuracy

of terrain corrections is difficult to estimate, but we believe that

errors do not exceed 0.08 mgal in inner zone of Hammer's chart.

Tidal effect is calculated with high precision and need not be taken

into consideration when evaluating errors. Finally, we can expect the

accuracy of survey to be no worse than:

E obs = + 0.02 mgal

E elev = + 0.27 mgal

E terr = + 0.08 mgal

and E Boug = + [(0.02)2 + (0,27)2 + (0.08)2 = 0.0797 = + 0.28 mgal 
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Actual accuracy was estimated by our processing of RMS errors of

Bouguer anomalies at intersections. Statistics show that actual RMS

error before systematic adjustments is + 0.25 mgal, which is very close

to what we previously estimated. Systematic adjustments improved the

accuracy significantly up to + 0.13 mgal. The last figure indicates

very good quality of survey. With such an accuracy, the anomalies of

the order of 0.3 mgal can be considered as real. Contouring interval

of 0.5 mgal can also be statistically j istified,

 



 

 

The seismic data recorded was processed at GEOX Systems Limited

(Calgary). The processing procedures are as follows:-

Demltiplex

Amplitude recovery

Spiking deconvolution

Structural static corrections

Preliminary normal moveout corrections

Surface stack residual statics

Trace kills

Statistical surface consistant statics

Final normal moveout corrections

Cross correlation

Mute

Gather

Stack

Scaling

Migration 
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The lines are processed at 2 millisecond sample rate. Amplitude

recovery includes both spherical divergence and attenuation

corrections. Deconvolution tests were run whereby a 60 millisecond

operator length and 1% prewhitening were chosen. Structural static

corrections including elevation, weathering and drift corrections done
by GEOX Systems Limited were applied with sea level as datum and 3506

meters/second as replacement velocity.

Normal moveout analysis was done using common offset stacks. Surface

stack residual statics were hand picked and applied to the data. Bad

traces were killed. Further autostatic adjustment and normal moveout
analysis were done to refine the necessary static and dynamic correc-
tions. Data were then muted, gathered and stacked. A time variant

final filter and time variant scaling were applied. Migration in the

K-K domain was done where required.

Gravity data processing included the following major steps:

1. Interpolation of X and Z coordinates and hand input of all

pertinent information (lines and station numbers, coordinates and

elevations, observed gravity).
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Calculation of Bouguer anomalies with density 2.35 g/cm? for

each line.

Merging the line data into the Merged Survey File (MSF).

Low-pass filtering of Bouguer profiles.

Calculation of intersection statistics.

Systematic adjustment of all the data.

Plotting of the index map, contour maps and all the profiles.

Indexing the gravity data.
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VI. INTERPRETATION AND RESULTS

The stratigraphic column of the Sammon's Creek area consists of

Proterozoic, Cambrian, Ordovician, Silurian, Devonian and Cretaceous

units (Fig. 1). Tedji Lake gas discovery have encouraged exploration

activities in Northern Interior Plains for Cambrian sand play. There

is no Cambrian section exposed in the project area. It is found

outcropping along the Mackenzie Mountain front to the south.

Major structural features in the project area is the Imperial

Anticline. It is believed to be a Laramide structure. It runs along

the Imperial Hills east-west wise before turning southeast as it

approaches the Carcajou River. The arcuate form is typical of the

structural style found in the area. The oldest unit found exposed

along the anticline is the Ordovician-Silurian Mount Kindle carbonate.

Most of the seismic line were shot as dip lines across the anticline.

Data quality is generally good when the drill hole bottomed in clastic

rocks. Where carbonate outcrops or is close to surface, the data

quality deteriorates to such an extent that only incoherent noise is

observed in general. This created problem in correlation of events

across the anticline. Carbonates crop out almost continuously along

the anticlinal axis where seismic lines were shot. The deeply incised

Carcajou River also prevent good continuous coverage. A few lines gave 



reasonably good data and subsurface coverage across these two obstacles

(e.g. lines 105X, 107X, 7X/117).

Two horizons were mapped. They are base of Franklin Mountain

(Cambrian-Ordovician carbonate) and top of Proterozoic. Base of

Franklin Mountain is a good mappable reflector due to strong velocity

(and density) contrasts between the carbonate and the underlying

clastics or salt. The event is tied into the Dodo Canyon K-03 well.

No well has penetrated the total cambrian section in the general area.

Top of Proterozoic is determined on the basis of truncation of events.

It is best shown on the west end of line 46X.

Correlation shows that a "wedge" exists between the base of Franklin

Mountain and top of Proterozoic (see line 105X). The zero edge of this

"wedge" is located on the north side of the Imperial Anticline (mainly

north of Carcajou River). The "wedge" thickens rapidly to over 900

millisecond (2-way time) underneath the surface anticlinal position.

Using an estimated 4500 meters/second, 900 millisecond converts to a

thickness of 2025 meters.

A number of geological possibilities may lead to the formation of this

“wedge", such as: a) an erosional wedge, b) salt tectonics,

c) thrusting, or d) any combination of above. From interpretation of

the seimsic data, the observed overall configuration of seismic events

can be simply explained by the occurrence of a blind thrust. However,

the ramp between the main lower and upper detachment surface is not 
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observed in the seismic coverage obtained. The postulated lower de-

tachment surface being within the Proterozoic while the upper one is

between the base of Franklin Mountain and top of Proterozoic. With the

blind thrust model, the various folds and faults as observed on surface

exposures can also be easily correlated with the subsurface configura-

tion.

The blind thrust model led to the interpretation of the formation of

duplexes as shown on lines 7X and 34X. The triangular shaped geometry

as seen on migrated portion of line 7X can also be explained as the

remnant of the original leading edge of the blind thrust rather than

the existence of a depositional pocket.

If the blind thrust model is correct, the stratigraphic contact at the

roof thrust and the floor thrust would control the structural position

of the Cambrian sand play. Aitkeen and Cook (GSC paper 74-13) reported

the existance of a low angle thrust slice of Proterozoic Katherine

group separating Saline River Formation from underlying Mount Cap For-

mation at the head of the south fork of Katherine Creek. In this case,

the Proterozoic section will be penetrated before reaching the Mount

Cap sand. If the roof thrust is underneath the Cambrian Sand section,

there will be no Proterozoic section above the Cambrian sand. If, in

the former case, the Cambrian sand was brought up with the Proterozoic

slice, a multiple Cambrian sand play may be present.
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However, the other possibilities listed earlier cannot be ruled out nor

the existance of a blind thrust proven until it is tested by drilling.

Within the area, possibilities of a Kee Scarp Reef or basal Cretaceous
eT

sand play may also exist.

The gravity survey runs essentially along the seismic lines. Bouguer

gravity map (plate 2) and residual gravity map (plate 3) show similar

trends to the surface structural trends. The Cambrian to Devonian

carbonate sequence is the dominant cause for the gravity anomalies. A

Structural map on the top of Devonian carbonates was made since it is a

boundary of significant density contrast and accounts for a major part

of total gravity effect.

Originally two lines were being modelled. They are lines 36X and 107x.

Line 36X showed the calculated gravity of both section 1 and 2 fitting

the observed gravity well. However, problems exist in modelling line

107X. Section 2 of line 107X has a more reasonable geological picture

and fits the seismic better, but the calculated gravity does not fit as

well as section 1.

As mentioned above, the carbonates have a dominant effect on ovavity.

The Bouguer correction was made using a constant density of 2.75

gm/c.c. It was found that the carbonate effect is more than antici-

pated, line 107X was remodelled and line 23X was added onto the

modelling list. >
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Two uncertainties exist. One is the geometric construction of the

subsurface geology. The other is the density of the Precambrian sec-

tion. The observed gravity is the measurement of a three dimensional

effect of depth to various density units and their horizontal extents.

Figures 1A and 1B show two remodelled interpretations of line 107X.

Effort was made to fit the models to possible seismic interpretations.

Both models encountered problems at the location where the wedge is

present. The calculated gravity is too high for both models at the

"wedge". Figure 1A assumes a simple anticline with the "wedge"

underneath, while figure 1B assumes a thrust with a remnant wedge.

For line 23X, figure 2A has a better fit between the observed and cal-

culated gravity while figure 2B shows quite a discrepency. The former

model was made to fit the observed gravity while the latter model was

derived from the seismic section. North of shot point 580 in figure

2A, the sand-shale and carbonate density boundary has to be lowered by

1,000 meters in order to get the calculated gravity to fit the observed

gravity as shown in figure 2B. This means a 300 millisecond difference

on the seismic section or a drastic increase in velocity. The density

and velocity of the carbonates and the above sand shale sequence are

quite uniform from the few wells observed in the area. The cambrian

section is expected to be relatively "thin" here i.e. the gravity con-

tribution is small. A lowering of the density from 2.4 to 2.3 gm/c.c.

still cannot explain the 10 milligal difference between the calculated

and the observed value. By the process of elimination, we must have
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a rather thick and low density Precambrian unit.

The problem of the carbonate outcropping, the three dimensional effect

and unknown density units limit interpretation based mainly on gravity.

3 It does, however, augment the seismic interpretation. On the whole,

the gravity seems to support the overthrust model of the seismic

interpretation.
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Enclosures

1. 3 Time Structure maps:

a) Top of Proterozoic v
b) Base of Franklin Mountain.
c) Top of Kee Scarp

46 seismic structure sections (with both normal and reverse
polarity) as per attached list
14 migrated seismic sections (normal polarity only)

50 gravity profiles,

8 gravity model sections

Gravity maps - 1 Gravity base map /
1 Bouguer gravity a.
1 Residual gravity ma
1 gravity structural saansewutie map /
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