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This report  contains the results of the gravity survey 

work completed over the Tay #1 and Tay 182 C l a i m s  Grid areas, 

Fishook Creek area,  Yukon Territory. The gravity r e su l t s  

indicate three anomalous areas on the Tay #1 grid and three 

anomalous zones on the Tay #2 grid, Some of the anomalies 

a r e  correlated t o  high t e r r a in  e f f e c t  areas and are  therefore 

EM and geological data ,  Coincident and down d i p  gravity highs 

and EM conductors should be d r i l l e d  t o  t h e i r  centers of mass 

provided the geological environment i s  favourable, 

Respectfully submitted, 

Charles A. Ager, ~ h 6 ,  PEng 

Geophysicist 
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INTRDrnCTION 

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

an exploratory gravi ty  survey was conducted over the  Tay #1 

and Tay #2 Claims area gr ids ,  Fishook Creek area,  Yukon 

Terr i tory,  The in t en t  of the  gravi ty  work was t o  del ineate  

areas of excess mass within the underlying rock un i t s  which 

could indicate  the  presence of massive Pb-Zn mineralization, 

The claims gr ids  a r e  located some 43 kilometers northwest 

of the townsite of Faro, Y.T. (Figures 1 and 2). The geographic 

co-ordinates of the  centers  of the  gr ids  a r e  a s  follows: 

Tay # 1: 62O30' N Lat by 133~55' W Long 

Tay # 2: 62'32' N Lat by 133'58' W Long 

The Tay #1 grid is located on the  southwestern slopes of 

a large h i l l  a t  elevation ranging between 1100-1500 meters, 

The Toy #2 grid i s  s i tua ted  4 kilometers t o  the northwest of 

Tay #1 on the vestern slopes of the  Anvil Range mountains 

a t  elevation between 1000-1250 meters, Acess t o  both gr ids  is  

by hel icopter  from Faro o r  Ross River, Y.T. 

A descr ipt ion of the  geological s e t t i ng  of the  two gr ids  

i s  given in the  following section by M r  Tony Hitchens of 

Bnvuc Minerals Exploration. Detai ls  of the  gravity work and 

its in terpreta t ion follow the  geological informationo 



GEOKGICAL SETTING 

The Lower Cambrian two mica-quartz schis ts  and calc-s i l icates  

with overlying Ordovician calcareous chlori te  phyll i t es  s t r ike  north- 

westerly and d i p  gently to  the northeast on the Tay property. 

The calc-si 1 i cate exposed in the north-south trending creek 

valley i s  s t rat igraphical ly  the lowest unit exposed on the property 

although regional work indicates tha t  the ca lc-s i l ica te  i s  a horizon of 

variable thickness enclosed by the two mica-quartz schis t .  West of the 

creek the contact between the cal c-si 1 ica te  and overlying mi ca-schists 

i s  gradational b u t  e a s t  of the creek the calc-s i l icate  may be in sharp 

contact with overlying graphitic schis t s .  Minor rock types within the 

calc-si 1 i ca te  include coarse grained garnet-diopside skarns, spa t ia l ly  

associated with the Cretaceous quartz monzoni t e ,  and narrow graphitic 

bands of no economi c s i  gni f i  cance . 
The mica schis ts  overlying the ca lc-s i l ica te  consist  of a rusty 

purplish brown quartz-bioti te-sericite-ndal usi t e  sch i s t ,  and i t s  facies 

equivalent a quartz-sericite and/or ser ic i  te-quartz sch i s t  t o  phylli t e .  

Generally the b i o t i t i c  schis t  predominates a t  the base of the section 

whereas the ser i  ci t i  c phyll i t e  caps the section. Scattered through the 

mica sch i s t  sequence are cherty and/or ser i  ci t i c  graphitic horizons tha t  

vary i n  s t r i k e  length from 800 m t o  several thousand metres. Since these 

conductive graphitic horizons are believed to  be equivalent to  the ore 

bearing units a t  Faro the gravity surveys were designed to  cover as many 

of these conductors as possible. Local bands of grey crystal l ine marble 

are exposed near these graphitic horizons b u t  are a t  l e a s t  400 m above 

the mai n cal c-si 1 i cate unit. 

The youngest meta-sedimentary rock on the property i s  a ch lo r i t i c  

phyll i t e  t o  metabasi t e  unit exposed on a ridge on the eastern portion of the 

claim block. A t  l e a s t  three narrow cherty and/or calcareous s l ight ly  

graphitic bands were noted in the chlor i te  phyl l i te  and represent in te r -  

ruptions in the volcanic ac t iv i ty .  

Small Cretaceous quartz monzonite intrusions on the property are 

apophyses of stocks west and north of the property. 



The depositional environment of the mica schis t s  i s  probably 

best interpreted as a thick c l a s t i  c turbidi t e  sequence interrupted by 

an influx of carbonate debris. Periods of low c l a s t i c  deposition are 

represented by the graphitic horizons . Chl ori t i  c phyll i tes  are a 

mixture of both vol cani c l a s t i c  sediments and basic pyrocl a s t i c  deposits. 

A volcanic component to  the c l a s t i c  sequence becomes noticeable towards 

the top of the quartz-seri ci t e  phyll i t e  and narrow amphi bol i t i  c bands 

within the cal c-s i l  i  cate may represent brief basic vol canic events. 
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INSTRUEENTAT ION & SURVEY PROCEDURE 

Gravity observations were made using two IaCoste & Romberg 

Model G gravity meters ( s e r i a l  numbers G52 and ~ 1 9 9 )  with 

reading accuracy of 5.01 mgal, A l l  gravity readings were 

within the  d i a l  ranges 5080-5260 and 4940-5020 f o r  which 

the d i a l  constants were 1.04525-1.04320 and 1.05932 respectively. 

Instrument and diurnal  d r i f t  were accounted fo r  by tying 

i n t o  known base s ta t ions  within three hour intervals ,  

Gravity s ta t ions  were located a t  60 meter in te rva ls  along 

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

on Figures 38 and 3bo Elevations were measured t o  the top 

of pickets  a t  ground l eve l  using an electronic l eve l  developed 

by Ager & Associates Ltd. Relative elevations a r e  considered 

accurate t o  s 0 0 3  meters between stations.  The elevation 

r e f e r e m s  for  each survey grid were picked from 1:5000 

orthophoto base maps of the area supplied by Amax a s  follows: 

Tap #1 Grid: GB78-7 iW3.88 meters 

Tay #2 Grid: BL1)+720W 1162,74 meters 

The elevations so  determined for  each survey grid a r e  re la t ive  

t o  each base value and a re  plotted on Figures 3a and 3b. 

The gravity survey f o r  each grid i s  referenced t o  a permanent 

bare s ta t ion  established within the survey area, For Tay #1 

grid, GB78-7 i s  located on a flat rock 30 meters northwest of 

X240EV80N and is marked by an orange painted post 1J meters 

high, It is  30 meters e a s t  of the campsite. For Tay #2 grid, 



GB78-7 i s  located 80 meters e a s t  of camp on top of a 

rounded g r a n i t i c  boulder painted flourescent orange, It is 

a l s o  marked by an orange post  5cm by lOcm by 1,3 meters high 

~ i t u a t e d  1 meter south of the  base s ta t ion ,  The absolute 

values of gravi ty  f o r  each base s t a t i on  were determined by 

gravi ty  t i e s  t o  the  National Network s t a t i on  a t  Whitehorse, 

Y.T. A s  w e l l ,  each base s t a t i on  was t i e d  together. A complete 

l i s t i n g  of the  data i s  given i n  Appendix A. 

DATA REDUCTION 

As is wel l  known, t he  observed grav i ty  values (g ) contain 
0 

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

stated, the  problem i s  t o  separate the  e f f e c t s  of the  ear th  

(gE) from the  observed gravi ty  f ie ld .  The map of i n t e r e s t ,  the  

Complete Bouguer Gravity Map a ga) i s  defined a s  follows: 

where 

+ 

i' (2 

/ 
Terrain e f f e c t  

Free ~ k r  e f f e c t  
/ 

Bouguer Slab e f f e c t  



Using standard procedures, t h e  Complete Bouguer Gravity Map 

(Figures 4a and 4b) was ca lcula ted  from equations 1 and 2 above. 

Terra in  effects were ca lcula ted  t o  a rad ius  of 600 meters 

about each s t a t i o n  using computer techniques of Ager and Associates 

and a r e  shown f o r  reference on Figures 6a and 6b. Bouguer s l a b  

and t e r r a i n  dens i ty  was taken t o  be 2,80 g/cc which corresponds 

t o  an  e leva t ion  f a c t o r  of 0,19128 mgal/meter, The complete 

Bouguer g r a v i t y  values a r e  on an a r b i t r a r y  datum b u t  a l l  

th ree  g r i d s  (Iu, Tay#1 and Tay #2) have the  same datum and can 

be compared d i r e c t l y  (Figures 4a and 4b), 

Generally i n  mountainous a reas ,  i f  a l i n e a r  e leva t ion  f a c t o r  

is used in g r a v i t y  reduction,  then,  even after t e r r a i n  correc t ions ,  

t h e r e  can remain c o r r e l a t i o n s  of t h e  Bouguer g r a v i t y  map with 

surface  topography. This can c l e a r l y  be seen i n  each of t h e  

Bouguer g r a v i t y  maps (Figures 4a and 4b) as w i l l  be discussed 

later i n  t h e  repor t .  The problem then i s  t o  generate a g rav i ty  

map with minimum c o r r e l a t i o n  t o  topography. This can be done 

by using a non-linear e leva t ion  f a c t o r  equation t h a t  i s  derived 

from t h e  d a t a  i t s e l f .  It i s  found by f i t t i n g  a second order 

polynomial i n  e levat ion (h)  t o  t h e  adjus ted  g rav i ty  values 

(gA = go+gL+%). The equation f o r  t h e  e levat ion e f f e c t  f o r  

each of t h e  g r ids  i s  given below, The Non-Linear Bouguer Gravity 

Hap is  simply t h e  adjus ted  g r a v i t y  minus t h e  e leva t ion  e f f e c t  

gravi ty .  



Tay f1  G r i d :  

Tay %2 Grid: 

%E = 908.65 -0 .O85513h - O . O O O & Z ~ Z ~ ~ ~  

where 

h = s t a t i o n  e leva t ion  i n  meters 

ga5 e leva t ion  e f f e c t  i n  mgals 

The non-linear g rav i ty  maps, Figures 5a and jb, a r e  found 

from Equations 3 and 4 above, These maps are, in f a c t ,  a form 

of r e s i d u a l  g r a v i t y  f o r  t h e  survey a rea ,  A l i s t i n g  of the  values 

i s  given i n  Appendix B, 

INTEXPRETATION OF RESULTS 

The purpose of t h e  g r a v i t y  survey work was t o  o u t l i n e  

areas of g rav i ty  high anomalies which could s i g n a l  t h e  

presence of massive Pb-Zn minera l iza t ion,  Correlat ion of 

g rav i ty  highs with PI cnnductors within favourable geological  

u n i t s  would represen t  a good d r i l l  t a r g e t ,  

Inspection of t h e  C.B. Gravity Maps f o r  the  Tay #I and Tay #2 



Grid a r e a s  i n d i c a t e s  a very s t rong cor re la t ion  of C.B. g r a v i t y  

with elevat ion.  This i n d i c a t e s  t h a t  the  e levat ion f a c t o r  used 

i s  too  small f o r  t h e  Tay #1 gr id  and t o o  l a rge  f o r  t h e  Tay #2 

g r i d  as evidenced i n  t h e  following t ab le :  

Elevation Tay #1 N.L. Tay #2 N,L. 
Elev Factor Elev Factor 

1000 meters 0.170559 mgal/m 

1100 meters 0.179064 mgal/m 

1200 meters 0,197476 mgal/m 0.187569 mgal/m 

1400 meters 0 .209215 mgal/m 

1600 meters 0,220948 rngal/m 

Clearly, t h e  0.19128 mgal/m l i n e a r  e leva t ion  f a c t o r  determined 

from rock dens i ty  2,80 g/cc and t h e  t h e o r e t i c a l  f r e e  a i r  

g rad ien t  i s  u s e f u l  only i n  t h e  v i c i n i t y  of 1200 meter 

e levat ion.  A t  o the r  higher and lower e levat ions ,  it appears 

more appropr ia te  t o  use  t h e  non-linear f ac to r .  For t h e  above 

reasons, t h e  non-linear g rav i ty  maps a r e  considered t h e  b e t t e r  

maps from t h e  g rav i ty  po in t  of view f o r  i n t e r p r e t a t i o n ,  The 

two g r i d s  a r e  in te rp re ted  separa te ly  ia the  following paragraphs, 

Tas %l GrM 

(1) Inspection of Figure 5a ind ica tes  t h a t  t h e  genera l  

f a b r i c  of t h e  geology s t r i k e s  northwest-southeast. 



This same f ab r i c  i s  a l s o  evident on the C.B. gravi ty  

nap, Figure 48, except it a l s o  indicates  a gravi ty  

gradient of about +0.25 mgal/lOO meters which cor re la tes  

t o  topography a s  discussed before, 

(2) Three. gravi ty  high anomalies a r e  outlined within the gr id  

area. The main anomaly i s  centered a t  BL0+360E and extends 

toward the  northwest through about 120s on all t h e  l i n e s  

t o  the northwest, The troublesome feature  of t h i s  anomaly 

is t h a t  it cor re la tes  ra ther  wel l  with a similar t e r r a in  

e f f e c t  gravi ty  high i n  t h i s  region ( ~ i ~ u r e  6a). 

(3) The second gravi ty  high anomaly is  centered a t  L0+720N 

and extents  northwest t o  I240W and southeast t o  =ME, 

It has maximum l o c a l  res idual  amplitude of about +0.75 

mgal . 
(4) A t h i rd  gravity high is indicated a t  L720W+1140Nm It 

% 

occurs on the northwestern corner of the  survey gr id  and 

i s  open t o  the  northwest, It has res idual  amplitude of 

about 0.50 mgals. 

(5) Each of the g r a v i t ~  high anomalies, when looked a t  i n  

overview, form p a r t  of a l a rge r  arcuate feature ,  This 

pattern should be compared t o  the EM data and geological 

information i n  order t o  judge each one's economic 

dgni f icance ,  The shaded areas on Figure 5b indicate  the  

a r e s  within which the source is expected t o  l i e ,  



Tay #2 Grid 

(1) Inspection of the  non-linear gravi ty  map, Figure 9, 

indica tes  a general  northwest-southeast f ab r i c  t o  

the  geology i n  t h i s  region. However, i n  the  eone 

southeast  of fk80E, t he  grain of the  geology appears t o  

r o t a t e  sharply t o  a northeast-southwest di rect ion.  

This ind ica tes  a more dense rock u n i t  t o  t he  southeast 

of U80E with contact  probably along the  creek area. 

(2) Three anomalies of possible economic significance a r e  

indicated on the  Tay #2 grid. The first anomaly is 

elongated along the  base l i n e  with center a t  BLO+120Ea 

It has residual amplitude of +O.?fj mgals and extends 

between BL0+60W and BLOWOE a s  shown by the  shaded area 

on Figure 9, 

(3) A second grav i ty  high is s i tua ted  north of t he  base l i n e  

a t  co-ordinates I240E+540N6 It has res idual  amplitude 

i n  excess of 1.0 mgal and extends between l i n e s  240W and 

480E from about 420N t o  720N, I n  f a c t ,  the feature  i s  

open t o  the  north. 

(4) The t h i r d  anomalous area  i s  located i n  the  region southeast 

of t h e  creek (L480~) .  It is  a feature  elongated along 

L720W and is open t o  the  south\ and east .  It has 

r e s idua l  amplitude i n  excess of 1.0 mgal with centers  

a t  L720E+24QS and BLO660E. There i s  some correla t ion 



of t h i s  anomaly with the  t e r r a i n  e f f e c t  map, Figure 6b. 

On first glance, t h i s  anomaly appears t o  be caused by 

a heavier rock u n i t  which crosscuts  t h e  general  f ab r i c  

of t h e  geology with contact  i n  t h e  v i c in i t y  e a s t  of the  

creek as discussed i n  (1) above. 

(5) The shaded a reas  on Figure 5b ind ica te  the  area  within 

wbich t he  source f o r  the  g rav i ty  highs i s  most c e r t a in ly  

t o  be found. A s  before,  these  fea tures  should be compared 

t o  geology and EM before comments about t h e i r  economic 

importance can be made. 

F~ximum depth est imates t o  centers  of mass a r e  given f o r  

each of t he  Tay #l and Tay #2 gravi ty  high fea tures  discussed 

above. For anomalous zones which a r e  open (incomplete) t h e  

depths a r e  usable only as a rough guide. 

Co-ordinates of Center M a x i m u m  Depth t o  
of Anomaly Center of Mass 

Tay #1 

Tay #2 

140 meters 

130 meters 

150 ( 7 )  meters 

45 meters 

180 meters 

150 (?) meters 



RECOHMENDATIONS & CONCLUSIONS 

Six gravity high anomalies are  outlined on the Tay #1 and 

Tay #2 claims grid areas, Each anomaly should be compared t o  

the EM and geological data. Coincident and down-dip 

correlated EM conductors and gravity high anomalies within 

favourable geological uni ts  should be dr i l led  t o  depths 

of t h e i r  center of mass o r  deeper. D r i l l  hole locations 

should be specified only a f t e r  an appraisal of its economic 

potent ial  is made. 

E~spect fu l ly  submitted, 

September 28, 1978 

Geophysicist 
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P O P  16 

TAY #I AND TAX %2 GRIDS GRAVXTY DA 

GB 78-7: Observed Gravity = 981,702.45 mgal (absolute) = 702.45 (relative) 
-. 

GB 78-8: Observed Gravity = 981,762 28 ngal (absolute) = 762.28 (mht ive )  

.................. . . .......... . ouguer Density = 2.080 g/cc Elevation Factor = 0 ,19128 mgal/meter 

TAY #1 
~ A T I O P I - C O O R D e  EIZVATIQK--  OBS .GRAV C 2 e G F t A ~ l E ~ ~ ~ T - I T U ~ ~  

(meters) (meters ) (mgal) (wa l )  ( ~ 1 )  (wall 





3 0 3 s  33il  l l a 1 . 7 ~  135.51 574 36 1 .35 -7.67 
240s  d3tv 1299.22 732.b8 474 -21 1.48 -7.70 
1 8 3 s  . OdLc 1303.OG 7 3 0 . ~ 7  514.28 1.71 -7.73 
1,205 3 0 ~  1322.43 727.31 '373 - 9 8  - .,.... .. , . ..,. _ ..,, . ........,.... _._ ._. _.._._ .............. ......,......... ._ ....,. ._._ .... __._..._._ .................... ................................................... _._ _ ..... .... ..... ... L*..l..c! LC? ....... 

b a s  Odri 1347.97 721.75 975.47 1.64 -7.77 
6'31.: 3 1372.37 71b.56 572.52 1.27 -7.82 

l L O N  0 3 k i  1332.04 716 -94  972 064 1.17 - 7 . 8 4  
180N 09ij 13dd. 0 3  I1  j . L t t 5  972.31 1 .04 -7 89 
2GON r 1 3 9 2 . 4 3  712.46 972 51 1.10 -7. S2 
3 001k J U W  1294.87 712.40 972 52 1.24 -7.94 ............................................................. .,. ...... ..................................................... ..................... .... ............................................... ........... ..... ..... - ................................ -- .... 

36Oh O C ~ U  13~35.02 713.32 3 - 5 3  -7 097 
423& 39h' 1357.09 713.~40 972 83 1 * 4 3  -7.99 
+ 30Pi 3 3 n  13L2. 59 71d.32 973 16 1 -6,' - , - 

540Pi 3 3 1 ~  13913.04 713.4+5 '572.98 1.52 -8.95 
b U 8 N  0 3 ~  1435.47 713.50 973.04 1.72 -8  08 

. .  - - r 
...... . ........ . ....................... Q . . .  ................... 1 . .  6.. k.Q ........................ 9.2..Z..7.Q ......................................... l......l.h -.&..a..l.J ..... - 

723N 3 3 n  14-t5*41 732.27 972.41 1.79 -80 13  
730N 3 3 ~  145>.b7 7i)do36 S72 -26 1.58 -8.16 
d40N 1.47 9 - 3 ,I F* 1467oOU 69 7 * + Y  $71938 - 
9UON 33k 14bJ.d3 b3307d 971 006 1.34 -8.22 
36Jl\i 3 J k  14ddo ' t l  693.17 971 0139 1.45 -8 24 

, - 
. ........................ ~ . . z . c ! . . ( N  .................... J.:J ....................... wi . ..... Z.Q ....................... ~..d..l . . . . .  ~..b..- ................... . ...5. a. .. 1 ..... 6.3 .............................. -.LH ...... 

1380h  3 3 ~  1513.32 Gij3.86 971  053 1 - 4 5  -b. 2 9  
1140h 9 U . r ;  1522.27 0 8 7 . l 8  571 *42 1.36 -8.33 
lL03N J J d  

r .>.  6'3' 36  973.60 1.37 - . 25 5 
7205 L v d E  1211.37 3.97 -7.37 
660s  L40t  122L.05 747.45 974037 1.16 - 7 . 39  
6 3 d S  263E 1237.93 . . . ........... ........ . .  ... . .. . . ... ............ .. . .......... ................... 7.5 ..Ct.....Z .1........................? 74. 0.. 9.6. .  ,......... ........ l . . 9  ..!i.Q. -..I...*..+ 3 . ..- 

5 4 3 s  i43t 1251.61 741.29 974 84  1 .55  -7 045 
4 d O S  Z43E 12hL.21 733.22 974.76 1 57 -7.47 1 

4 2 0 s  240f 127+.72 736.5d 974.54 1.63 - 3 
300s  2 4 d E  1232.50 734.99 974.41 1 .63 -7.53 
3005  243E 1299.40 731.37 S74.22 1.85 -7.56 

. . . . . . . ........ ............... &9.S ................ 2 . d E  1.2.Z.X. 3.1 ........................ 7.4.6 i . 3 2  .... ............... 9 7 4 ~ 1  5 ..................,~...~~.~...,..........~L.,...LL.....LL....L...L.... Z r.28 ......................... -7.r 53. - 
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APPENDIX B: Tay #1 & Tay #2 Non-Linear Gravity Data 

Elevation Effect Gravity = % (mgal) 

Station elevation = h (meters) 

T ~ Y  #i gEE = 936.71 - oeiz7w15h - o .0000283475h2 

TAP #1 
STATION COORD . ELEVATION OBSERVED ADJUSTED ELEVATION N .L .BOUG 

(meters) (meters) GRAVITY GRAVITY EFFECT G GRAVITY 
( w a l l  (mgal) (mgd.1 (mgal) 











- 

Toy # 2 Non-Linear Gravity Data 
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1 2 n x  n o w  1137.73 7 6 5 .  cr! 755.02 756.31 - l . z C  
183' j  723k  112q.39 757.82 757.84 755 .55 -C.72 



5 4 Q S  "CW 19CQe17 774.86 765, C C  764 .a9 O m 1  1 

363 S CIOW 1093 ,76  774, C C  764.04  764.25 -0.21 
3 0 0 5  03W 1392. LC! 774 .32  764.26: 764 .54  - * a  2 P 
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