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|—_ Athas 800 series heltcopter wes obtained from McCord Halleapters Ltd.
_» |. Calgary and wes used to move the gravity meter operator from station to station within

the project arse. The base comp was established ot the west end of the Beaver River
airstrip end all operations were conducted from this locality. Grovity stations were

| @tteblished ot suitable helicopter landing spots throughout the area and In all approx-

imately 2,000 stetione were recorded. All the vava! corrections were epplied to the
gravity dete and In addition, terrain corrections to the “M" ring were made on every

station.

 
The results of the survey are shown on a Bouguer Gravity Map ond two Second

Vertical Derivative Gravity Maps, one focused at 5,000 feet below surface and the

other focused of 10,000 feet below surface. All three maps were machine contoured

“en 6 seoleof 1:100,000 ond the date wes digitized by Digitech Ltd. of Calgary. 
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by the meter operator endreed &t eachgravity station. In addition, o

operator wes stationed on one side of the work area eoch day ond @ recording

was stotloned on the etherside. By recording the barometric changes of
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Explerotion by gravitational methods 's the technique of mecwuring the

- differences or deviations of the gravitetlonel field ot the eorth's surfoce ond using

*the dete thus ebteined to predict subsurfoce features. Gravitetional methods are

enclegousto magnetic methods in thot quenittive investigations are made of «

" paturet fleld of force. The phystea! property of the subsurfece materials which

produce the significant or diagnostic gravitational anomalies is density of subsurfoce

ip \acntie It Is necesory that they be of large enough magnitude to overcome the

effects of near-wrfece, topographic and regional effects. The magnitude of ony

gravity anomaly Is dependant upon the density, geometric configuration, depth and

‘location of the strveture with reference to the point ot which the effect of the structure

- wes mecwured.

~ A " the earth were a homogeneous, stationery, isolated sphere, the sphere

dash came tedledd eine on eblecte ot its virteve and the force por unit mans would

be the same at all points on its surface. However, the earth is neither homogeneous,

: stationery, lsolated nor spherical. The rewit Is that the force of grovity per unit moss

* varies, both In direction and in magnitude, from place to place and from time to time.

| Furthermore, dete on gravitational enomelies furnish information about the daviction of

| the earth from 0 homogeneous, stationery, lsolated ephere. interpretation of the field

meaurements made in gravity surveying ls based on these varietions.
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   Theearth'sdeviation from 0 sphere 1s caused by two fosters: (0) topographic

fectures, bills, valleys, mountains, ote; and (b) the oblate spheroid shepe rewiiting  

  

"Prom @knowledge of the-mean shops of the earth and Its speed of rotation, the latitude

: correction may be calculated mathemetically; the correction amounts to obout

17104 etn.” (latitude).   

   

in the survey conducted in the LeBiche River - Noknni orea, Yukon -

Northwest Territories, the “Relative Gravity" was the value recorded and caleuicted.

It fs the velue of gravity ot ony stetion In reference to the known or assumed cbeolute

" velue of grovity ot some bese station. Direct determination of the relative gravity

with © gravity meter consists of “weighing” the same object with very great precision,

se vorlous localities. The weight of on object at ony location of the eorth's sr#aee

is equol to the force of attraction exerted by ihe earth on that object. That is, the

weight ts equal to the product of the mass “m" of the object (which remains the same

ot all locations) end the acceleration “g” due to gravity. Hence, the weight of a

constant mass "m" ot eny station Is affected by the nature of the subsurfoce moterials.

For example, it is larger at stations where the subsurface materialIs relatively dense.

Py | the cbeerved changes in weight ore very smeil, being of the order of one part In ten

| thoveend, or ene part inten million of the total valve of gravity . 

 

   



- 0.0609

4,737.00 ft/mg

2.6

~ Taken from bose plots

 fcken to "M” ring every station

= LeCoste & Romberg 239

= 1.06473

« Arbitrary value of 500 milligals

@ Sea level 
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ae _ BOUGUER GRAVITY MAP

 

 

  

 

The Beuguer Gravity Map shows the tote! gravity intensity and contrast in

: |qqavity enenting trem oli depths from the surface to the ecrth's core. In most coses,

‘s __epesely where the sodiaay rocks ae Mlt-yng, the Bovqvar Grevity valves mt

yerefined in order to enhance the appearance of gravity onomalies which emanate from

 dhellow depthe. However, in the area covered by the present gravity wrvey the density

" Gontrasts in the upper 10,000 0 15,000 fest of sedimentary rock are 0 great that they

“@empletely dominate the Bouguer Gravity Map and this map becomes vsefu! as o Residual

Grevity Mop.

Reference to the Bouguer Gravity Map and surface geological maps of the

_ area shows thot in many cases there is o strong coincidence between positive gravity

features on the Bouguer Gravity Map and structural highs on the geology map. Similorly,

arecs of mass deficiency (i.e. gravity lows) ore often coincident with synclinal creas on

the geology map. Because of the length and breadth of the geological features present

within the area and the mass of rock involved in them we have prepared two Second

Vertical Derivative Gravity Mups, one focused at 5,000 feet below surface and the

|. ether ot 10,000 feet below surface. The map focused at 10,000 feet below surface is.

| | the mest vestulof the two and it will be discussed in the next section of this report.  
  



  SECOND VERTICAL DERIVATIVE GRAVITY MAP
¢

  
The Second Vertical Derivative Gravity Mop which Is focused ot 10,000 feet

_ below surface Is the main map we hove used for analysis of subsurfoce features in this area.

|We le ot coprentmately this depth below surface thot production ls encountered tn the

Middle Deventen reat inthe Pelnted Mountain ond Beaver River Gos Fields.

     
  

Reference to the map will show that the creas of ges production which ere

surface anticlines show up as large gravity positive fectures. The coincidence between

” the geology end the Second Vertical Derivative Map Is s0 strong that where there Is any

contrast between the two we would recommend that further work should be done to clarify

the discrepancy. |t could well he thet subsurface features do not always appear as

surface onticlines ond thet the gravity mep will prove to be @ very useful device in

detecting such subsurface features.

The Pointed Mountain and Seaver River Gas Fields both show up on these maps

end the well-known Mattison Anticline is also detected. Further, porticular attention

should be pold to the gravity expression of the Nahanni Ridge as it appears thet this

| structuce caries to depth and is not just @ surface feature.
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