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T h i s  report  presents the  resu l t s  of the gravity 

survey work over the Lu Claims G r i d ,  Fishook Creek 

area, Yukon Territory. The gravity work indicates 

four gravity high anomalies of possible economic 

importance. Three of these anomalies a r e  located 

on the western edge of the grid and a r e  open t o  

the northwest. The fourth anomaly i s  welldefined. 

Each of these features m u s t  be compared t o  tbe i3l 

and geological data  before d r i l l  co l l a r  co-ordinates 

and depths can be specified. 
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INTRODUCTION 

A t  the  request  of Mr Larry IaBel, Amax Minerals Exploration, 

m exploratory gravi ty  survey was conducted over the  Lta C l a i m s  

Grid, Fishook Creek area,  Yukon Terr i tory,  The i n t e n t  of t he  

gravi ty  work was t o  del ineate  areas  of excess mass whioh could 

indicate  the  presence of Pb-Zn laineralieation within the 

underlying rock units.  

The property i s  located some 40 kilometers northwest of 

the  touns i te  of Faro, Yukon Terr i tory (Figures 1 and 2), The 

geographic co-ordinates of the  center of the  property a r e  

62O3l.' N Latitude by 133O50' W Longitudeo The gr id  is  located 

on the southeastern slopes of a large mountain a t  elevation 

ranging between 1400-1830 meters, Acese i s  by helicopter from 

Faro o r  Ross River, Yukon Terr i toryo 

A b r i e f  descr ipt ion of the  geological s e t t i ng  is  given i n  

the  following section by Mr Tony Hitchens of Amax Minerals 

Exploration. Detai ls  of the gravity work and its in te rpre ta t ion  

follow the  geological information. 



GEOLOGICAL SETTING 

The geo logy  o f  t h e  LU claims is s e p a r a t e d  i n t o  t w o  

b l o c k s  by  a s o u t h w e s t - n o r t h e a s t  t r e n d i n g  f a u l t  zone  o r  an un- 

e x p o s e d  C r e t a c e o u s  q u a r t z  monzoni te  i n t r u s i o n .  Nor th  o f  t h e  

b r e a k  q u a r t z - b i o t i t e - s e r i c i t e  a n d a l u s i t e  s c h i s t ,  calc-silicate 

and  g r a p h i t i c  s c h i s t s  d i p  m o d e r a t e l y  t o  t h e  n o r t h e a s t .  These  

r o c k s  p r o b a b l y  r e p r e s e n t  t h e  metamorphic e q u i v a l e n t  of  a g rey-  

wacke-sha le  t u r b i d i t e  s e q u e n c e  w i t h  a  r e d e p o s i t e d  a r g i l l a c e o u s  

t o  f a i r l y  p u r e  c a r b o n a t e  member. Narrow q u a r t z  g r a p h i t e  a n d  

quar tz-ser ic i te-graphi te  b a n d s  a r e  p o o r l y  exposed  b u t  a p p e a r  t o  

b e  p r e s e n t  i n  b o t h  t h e  s c h i s t  and c a l c - s i l i c a t e .  S o u t h  o f  t h e  

b r e a k  a s e q u e n c e  o f  s c h i s t s  and p h y l l i t e s  is p r e s e n t  i n  which  

t h e  l o w e s t  exposed  r o c k s  a r e  q u a r t z  b i o t i t e  s c h i s t s  and calc- 

s i l i c a t e  s i m i l a r  t o  t h o s e  n o r t h  o f  t h e  b r e a k  b u t  which r a p i d l y  

g r a d e  upward i n t o  c h e r t y  c a l c - s c h i s t  r o c k s  and a t h i c k  s e c t i o n  

o f i n t e r b e d d e d ~ h l o r i t e  p h y l l i t e ,  and a m p h i b o l i t e  ( m e t a b a s i t e ) .  

I n  o u t c r o p  t h e  most v i s i b l e  s t r u c t u r a l  f e a t u r e  is a 

l u s t r o u s  c r e n u l a t i o n  f o l i a t i o n  s u r f a c e  on which an  e a r l i e r  

c o m p o s i t i o n a l  b a n d i n g  h a s  been  t r a n s p o s e d .  

G e o l o g i c  c o n t a c t s  between t h e  s c h i s t  and c a l c - s i l i c a t e  

a r e  a l m o s t  p a r a l l e l  t o  t h e  s t r i k e  of  t h e  c r e n u l a t i o n  f o l i a t i o n .  

Two f a u l t s  a t  t h e  n o r t h  end  o f  t h e  p r o p e r t y  have  

r e p e a t e d  t h e  s e c t i o n .  
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INSTRUMINTATION & SURVEP PROCEDURE 

Gravity observations were made using two IaCoste & Romberg 

Hodel G gravi ty meters ( s e r i a l  numbers G52 and ~ 1 9 9 )  with 

reading accuracy of 20,01 mgal, A l l  gravity readings were 

within the d i a l  ranges 5080-5160 and 4890-5000 fo r  which 

the d i a l  constants were 1,04525 and 1,05932 mgal/division 

respectively, Instrument and diurnal  d r i f t  were accounted 

f o r  by tying in to  known base s tat ions within three hour 

intervals .  

Gravity s ta t ions  were located a t  60 meter intervals  along 

pre-cut and picketed l ines  spaced 240 meters apart as shown 

on Figure 3, Elevations were measured t o  the top of pickets 

a t  ground l e v e l  using an electronic  l e v e l  developed by Ager 

&Associates Ltd. Relative elevations a re  considered accurate 

t o  3 . 0 3  meters between stations.  The elevation reference f o r  

the survey was s ta t ion  ~ ~ 7 8 - 6  which was assigned the value 

1545.95 meters (5072~0 f e e t )  a s  picked from 1:50,000 NTS map 

sbeet 105K/12 and the Amax orthophoto base map f o r  the area. 

The elevations s o  determined f o r  the survey grid a re  re la t ive  

t o  t h i s  base value and a r e  plotted on Figure 3. 

The gravi ty survey is referenced t o  a permanent base s ta t ion  

(GB78-6) located 20 meters northwest of s ta t ion  Ik80W+60So It 

is located on s large 2 m  by 2m by l m  grani t ic  boulder, The 

s ta t ion  i s  marked v i t h  an orange painted post 1.3 meters high, 



The absolute value of gravity f o r  the permanent base ( ~ ~ 7 8 - 6 )  

was determined by ex-center tyes t o  the National Network 

s tat ion a t  Whitehorse, TOT. A complete l i s t i n g  of the data  is  

given in Appendix A, 

DATA REMJCTION 

A s  i s  well imoun, the observed gravity values (go) contain 

much information of non-interest i n  mining geophysics, Simply 

stated, the problem is  t o  separate the ef fec ts  of the ear th 

from the observed gravity field. The map of in teres t ,  the 

Complete Bouguer Gravity Map ( A  gCB) i s  defined as follows: 

ABCB = go - g~ (1) 

where + + (2 

Terrain e f fec t  
/ 

Free Air e f f e c t  
1 

Bouguer Slab e f f e c t  

Using standard procedures, the Complete Bouguer Gravity Map 

(Figure 4) was calculated from equations 1 and 2 above, Terrain 

effects  were calculated t o  a radius of 600 losters about each 

s tat ion using computer techniques of Ager & Associates Ltd, 

Bouguer s lab  and te r ra in  densi t ies  were taken t o  be 2-80 r /cc 



which corresponds t o  a l i n e a r  elevation f ac to r  of 0,19128 

mgal/meter. The complete Bouguer gravi ty  values a r e  a l l  

r e l a t i ve  t o  s t a t i on  BIX)+1440W which was assigned an a r b i t r a r y  

value of 963.37 mgal ( ~ i ~ u r e  4). 

Generally, in mountainous areas  i f  a l i n e a r  elevation f ac to r  

i s  used in gravi ty  reduction, then, even a f t e r  t e r r a i n  

correct ions ,  there  a r e  s t i l l  correla t ions  of the  Bouguer 

gravi ty  map with topography. This can most c l ea r ly  be seen 

in Figure 3 a s  w i l l  be discussed l a t e r .  The problem then is 

t o  generate a gravi ty  map with minimum correla t ion t o  surface 

topography. This i s  done by using a non-linear e levat ion 

f ac to r  equation derived from the da t a  i t s e l f .  It i s  found by 

f i t t i n g  a second order polynomial using LMS t o  the  elevation 

V.S. adjusted gravi ty  data.  (Adjusted grav i ty  = go+ gL+ gT). 

The equation f o r  gravi ty  a s  a function of elevation (h) is 

given below f o r  the  IAI Grid: 

where 
h = s t a t i on  elevation i n  meters 
g = gravi ty  i n  mgal 



The non-linear gravi ty  map, Figure 5, i s  found from 

Equations 3 and 4 above, It is, i n  f a c t ,  a res idual  

gravi ty  map f o r  the survey area. A l i s t i n g  of the  values 

is given i n  Appendix B, 

INTERPRETATION OF RESULTS 

The i n t e n t  of the  gravi ty  work was t o  del ineate  gravi ty  

high anomalies which could then be compared t o  EM and 

geological data  i n  order t o  judge t h e i r  economic importance. 

Inspection of the  C,B. Gravity Map, Figure 4, indicates  

a very strong correla t ion of Bouguer gravi ty  with elevation 

(Figure 3). This indicates  t h a t  the elevation fac tor  used 

is too  small i n  absolute amplitude, Solving Equation 3 fo r  

the gravi ty  gradient and select ing three spec i f ic  elevations 

over the  range of the survey we get: 

Elevation Non-Linear Elevation Factor 

1400 meters 0,20843 mgalfmeter 

1600 metters 0,21410 mgal/neter 

1800 meters 0,2 1977 mgal/meter 

Clearly, the  0,19128 mgal/meter elevation f ac to r  a s  determined 

from t h e o n t i o a l  calculat ions  and dens i ty  measurements (f 3 3 0  

g/cc) i s  f a r  too  small, Because we know the dens i t ies ,  t h i s  

means t h a t  the  v e r t i c a l  gradient of gravi ty  (Free A i r  e f f e c t )  

i s  l a rge r  in amplitude than predicted by the theore t ica l  equations, 



S h p l y  s ta ted ,  the non-linear gravi ty  map (Figure 5 )  i s  

the b e t t e r  map t o  i n t e rp re t  from the gravity point  of view. 

In te rpre ta t ion  of Figure 5 indicates  the following: 

(1) A gravi ty  low anomaly of -2.00 mgal amplitude 

occupies the  southeastern section of the  survey grid. 

It most cer ta in ly  maps the presence of l e s s  dense 

in t rus ive  rocks i n  t h i s  area. 

(2) The gravity high res idual  centered a t  L%OW+gOON 

is a ' t e r ra in  e f fec t '  r es idua l  (see Figure 6 )  and 

is of no economic importance, 

(3) The gravi ty  high features,  on the  western most l i ne ,  

L l W ,  and centered a t  480N, 120s and 900s a r e  hard 

t o  i n t e rp re t  because they a r e  incomplete. These features  

are open t o  the  west and occur in regions of high 

topographic e f f e c t  (see Figure 6), These anomalies should 

be correla ted t o  the  EM data and t o  the geological 

information before comments about t h e i r  economic 

significance can be made. 

(4) The gravi ty  high anomaly centered a t  L960W+120N appears 

t o  be rela ted,  a t  l e a s t  in part, t o  the  gravity high 

features  discussed under pa r t  3 above, However, it 

appears t o  be elongated about northeast-southwest with a 

sharp l o c a l  feature  a t  i t s  center  ( ~ 9 6 0 ~ + 1 2 0 ~ ) .  It has 



a maxinum res idua l  amplitude of about 4-0.75 mgals 

using the  2,75 mgal contour a s  the  l o c a l  regional 

value, The source of the  anomaly i s  most ce r t a in ly  

oontained within t he  shaded a rea  bounded by the  3.0 

mgal contour. Deptb t o  center of mass i s  within 50 

meters of the  surface. I n  f a c t  the  source probably 

sub-outcrops i n  t h i s  regiono 

RECOMMENDATIONS & CONCLUSIONS 

Four grav i ty  high anomalies of possible economic importance 

are outlined by the  gravi ty  survey work. Three of these 

anomalies occur on L1440W and a r e  open t o  the  northwest, 

The four th  anomaly i s  we l l  defined and centered a t  L96OW+ 

120N, The 3.0 mgal contour most ce r t a in ly  encloses the  

source f o r  each of these fea tures  a s  shown by the  shaded 

a reas  on Figure 5. Each anomaly should be compared with 

t h e  M and geological  data. Coincident and down-dip 

correla ted Pi conductors and gravity high res iduals  

within favourable geological  un i t s  should be d r i l l e d o  

Drill hole locat ions  and depths should be determined only 

after the above appra i sa l  of t he  anomalies i s  made, 

Ras c f u l l y  submitted 

&/& 
September 28, 1978 Charles A. Ager, PI$, PEng . 

Geophysicist 



APPENDIX A LU GRXD GRAVITY DATA 

GB 78-6: Observed Gravi ty  = 981,676.22 mgal ( a b s o l u t e )  - 
-. - - 676.22-mgmPal .-(re lative..L 

Bouguer Density = 2,80 g / c c  E l e v a t i o n  Factor  = 0,19128 mgal/meter 

STAT ION COORD , ELEVATION OBSERVED C .B ,GRAV TERRAIN LATITUDE 
(meters) (meters) GRAVJTY . 

B L  3 1 4 ~ n w  1 7 7 ~ ~ 9  6 3 2 . 5 7  ~ 6 3 . 3 7  2.1:s -9.3 c 
BL 3 r\] 13r30W 1 7 P 6 . 6 5  5 2 8 . 6 7  9 6 2 . 4 k  1.77 -5.7i 

B L ?  N 840' 1 5 0 3 . 1 8  b e t a  5 4  9 6 7 ,  C1 1.29 -8.35 

B L O  'I 12 '30E  1 5 1 0 . 4 4  6 8 5 . 3 2  '367.01 C. 9 5  













- - 
84qN OOW 1625.14  663.49  $64.33  1.14 -9.1 5 



249" 1 6 0 F  1 5 5 3 . 3 4  5 7 7 . 4 3  5 6 6  .SO C. 83 -5. 4C, 



bPqR 12*'" 1 5 3 4 -  E3 6Q1.14 966.72 2.45 -?046- 
6 6 " Y  1230E 1534.74  5 8 ! . C 3  9 6 4 . t 9  C. 5 0  - 8 . 5 C  
723N 1534.31 531.19 966 0 6 3  q.58 - 0 . 5 3  

I 

P 4 7 N  12'3'7E 1527-15 652.32 466.65 C. 79 -2,581 
903N 1233' 1518.1" 584.CL 965 -7 :  0 .87 -8.6C 
Qhqb' 12n3' 15C9,63 tgS063 9 6 5 ,  75 3.95 -8.53 

lO2r)N 12707 1SGSoSf bP8.18 966 F l  1.32 -9.57 
138f 'V 12Fn' 1486.34 bS?.,lh 966 088 l o l l  -E,7C 
1140b: 1 2 7 ° F  1473.76  492.47 366. €6  1-20 -8.72 
1170yl 2 1465.37 693.85 966 094 1.34 -9 .74  



APPENDIX B: U- GRID NON-LINEAR GRAVITY DATA 

- Elevation Effect G r a v i t y  = gm 

STATION COORD , EIEVATION OBSERVED ADJUSTED ELEVATION NL BOUG 
(meters) (meters) GRAVITY GRAVITY EFFECT G GRAVITY 

iqpl ) p t m g n l l Y m g a l  m - m g a l )  - 









1029s  4sow 
9635 4 R G h  
900s  480'14 
8405  480W 
7 8 0 s  4 R P W  
723s  4 8 0 W  
E 6 g S  48CW 
C O O S  48QW 
5 4 P S  48Ckl  
4 8 C S  4 S C k  
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