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SUMMARY 

This report contains the results  of the gravity survey 

work over the 3'401-T826 mineral ohinis, Ross River area, 

Yukon Territory, The grrsrvitg maps M i c a h  eight  areas 

of gravity high residuals of poss2ble economfc inrportanos , 

These anoaaalies appear to be sit,uated in areas of favonrablo 

geology and should be investigsltocE in d e t a i l  by geological 

mapping, rock density laessurs~ents an9 EM survey work . 
prior to  diamond dri l l ing.  
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RossRiver area, Yukon Territory 

NTS 105F16, G13, K 1 ,  34 

61'57' N Latitude by 131°57* W Longitude 

Dab of Work: 
Field Work: April 9 - J m  20,1978 

Offiee Work: June 12 - kg; 10, 1978 

Crew: - J.G. Ager, BSc, party c h h f  

DeR, MacQuarrie , BSc , geophysicist 

Re J, Englulod, BSc , party chief /gravity observer 

G. J . Penner, geophysical operator 

S. Beale, geophysical operator 

He Penner, gravity cbservmr 

A, Dryver, gravity o b s e m r  

Me Faucher, f i e ld  a s s i s t a n t  

J ,  Legaxe, field assistant 

Be Spoonemore, f i e l d  a s s i s t an t  

J ,  Risby, f i e ld  a s s i s t an t  

G, Shahki, f i e l d  a s s i s t an t  

We Besner, f i e l d  a s s i s t an t  

G, Ager, data reductions 

C ,A J g e r  , PhD, PEng , project g e ~ p h y ~ i ~ i s t / d ~ ~  interpreter  



INTRODUCTION 

A t  the request of DuPont of Canada Exploration Ltd, a 

reconnaissance gravity survey was  conducted over the 

T401-T826 C l a i m s ,  Ross River area, Yukon Territory. The intent 

of the gravity work was t o  delineate areas of excess mass which 

could indicate the presence of massive Pb-Zn mineralization within 

the underlying phylLitic (?)  units,  The T survey grid represents 

a south eastern extension of the Tenas gravity grid surveyed in 

1977 (Ager 1977). 

The property is  situated soma 25 km eas t  of the townsite of 

Ross River, YoTo, eas t  axxi south of the Ross River (Figures 1 

and 2). The geographic co-orelinatas of the center of the survey 

area are  61'57' Y Latitude by 131~57' W Longitude. The grid covers 

an area of some 4 km by 20 km and is located over f a i r l y  f l a t  

swampy ground with a large number of lakes a t  elevation ranging 

between 730 - 970 meters. Access; is by helicopter or  fixed wing 

from ROSS River, P.T. 

INSTRUMENTkTION & SURVEX PROCEDURE 

Gravity observations were made using two LaCoste & Romberg Mcdel 

G gravity lneters ( s e r i a l  numbers GI99 and 6209) with reading accuracy 

of 9 . 0 1  mgals, Gravity readings were within the d i a l  range 5000- 

5100 fo r  G199 and 5150-5275 fo r  (2209 f o r  which the  d i a l  constants 

a r e  1 ,05931 and 1.06062 respectively, Instrument and diurnal  d r i f t  



FIG.  1 

L O C A n O N  MAP 

'T '  CLAIMS AREA 





were accounted fo r  by tying in to  known base s ta t ions  within 

three hour intervals .  

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

chain and compass grid l i n e s  established by Ager & Assoc&ates 

Ltd crews. Along the pro-cut base l ine ,  s ta t ions  a r e  a t  50 meter 

intervals ,  b e  spacing was 400 mtgrs as shown on Figures 34E, 

2E and 3E, Pink fluorescent flagging marks each survey l i n e  with 

lime and pink marking each gravi ty station. 

Station elevations were determined from standard level l ing 

methods using an electronio l e v e l  developed by Ager & Associates 

Ltd. Elevations were measured t o  the top of flagged pickets a t  

ground l s v ~ l .  Relative elevations a m  considered accurate t o  3 .03  

metars between stations.  The absolute elevation refemnce was 

determined by tying t o  the 1977 Tenas grid (Ager 1977). The 

elevations so determixred a r e  relative t o  geodetic and a r e  shown 

i n  contour fornvnt on Figures 3-dE.ZE and 3E and a r e  listed in 

Appendix A. 

The g r a d t y  survey i s  referenced t o  a permanent base s t a t ion  

(GB 77-1) located i n  the townsite of Ross River, Y.T. The s ta t ion  

is si tuated a t  the base of the  hydro pole a t  John Roll's t r a i l e r  

in the T e r r d i r  yard, The absolute observed gravity value was 

established i n  1977 by an ex-centre tye t o  Whitehorse and was 

given t o  be 981,824.18 ngals . Several temporary bases -re u o d  

along the base l i n e  a s  well, Each day the cmws were helicoptered 

from ROSS River by Bell 47 o r  Hughes 5OOD and a l l  gravity loops have 

outside ties t o  GB 77-10 



DATA REDUCTION 

A s  i s  wall known, the  observed gravi ty  values (g ) contain 0 

much information of non-interest in mining geophysics, Simply 

s la ted ,  t he  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 i e l d ,  The map of i n t e r e s t ,  the  Complete 

gs 
+ 

Terrain e f f e c t  

Using standard procedures, t he  complete Bougusr gravi ty  maps 

(Figures 4-lE,2E and 3E) were calculated from equations 1 and 2 

above. Terrain e f f e c t s  were calculated t o  a radius of 600 meters 

about each s t a t i on  using conputer techniques of Ager & Associatcls 

Ltd. Terrain and Bouguer s l ab  dens i t i e s  were taken t o  be 2 8 0  

g/cc which i s  the  average dens i ty  for  p h y l l i t i c  rocks which a r e  

presumed t o  underly the  survey area. The elevation f ac to r  SO 

determined was 0,19128 mgals/mebr, The complete Bouguer g rav i ty  

values a r e  a l l  r e l a t i ve  t o  the  1977 gravi ty  gr id  which was referenced 

t o  base s t a t i o n  Wop, The 'T* gr id  values a r e  tyed h precisely  t o  

the Tenas 6977 values so t h a t  one continuous gravi ty  map i s  now 

avaf ible  from the  gr id  (Ager 1978) t o  the  T g r id  - a region 



of some 45 kilometers long by 21) lrilometers wide. A complete 

l i s t i n g  of the  gravi ty  da ta  5,s given i n  Appendix A. 

INTERPRETATION OF RESUISS 

The gravi ty  survey was designed t o  t e s t  fo r  the  presence of 

massive Pb-Zn mineralization within the p h y l l i t i c  un i t s  which 

underly the area surveyed. Under tbe concept of search we a r e  

interested i n  detecting massive salpW.de bodies with t o t a l  tonnage 

in  the  range 20-60 million tons. This mans  t h a t  t h e i r  g rav i ty  

response is  expected t o  be recognizable and in the range 0.50 - 
2.0 mgals. Subtler anomalies of less than 0.30 mgals can be 

interpreted from the data on a line or  p ro f i l e  basis but  would 

be d i f f i c u l t  t o  correla te  between Unes due t o  the la rge  Une 

spacing. However, with more ground truth informetion sub t l e r  features  

could be investigated i n  more detail a t  a l a t e r  date. 

In terms of mining exploration, the  area surveyed i s  extmmely 

la rge  ( 4 km by 20 hi) and any in te rpre ta t ion  of the  da t a  should 

kesp t h i s  i n  mind. Inspection of the grav i ty  maps indicate  the  

following : 

Broad Gravity Hinhs = Andesitsc Units 

A broad gravi ty  high feature  oc@upies the  region south of 

the base l i n e  and extends from the western edge of the  map 

sheet t o  LlMOOE. This is a oaartinuation of the fea ture  observed 

south of BL9300E t o  L12500E+l~N of the Tenas gr id  (Ager 197'7). 

This e n t i r e  feature is taken to map the  general posit ion of 



sndes i t i c  o r  equivalent dens i ty  rock un i t s ,  

A similar fea ture  i s  partly evident on the northern d g e  of 

the  survey gr id  between L7200E to X.2OOOOEe This gra.vity high 

i s  somewhat more i r regular  but, nevertheless continuous, a& 

probably maps rocks similar i n  densi ty  sa the andesi t ic  un i t s ,  

Gravity Gradient Areas = P h y l l i t i c  Units 

If phy l l i t e s  have the same dens%ty a s  aades i t i c  rocks then 

grav i ty  cannot dis t inguish t h e i r  di f ference,  However, many of 

the p h y l l i t i c  rocks, espec ia l ly  if graphi t ic ,  have dens i t i e s  

in the  range 2,70-2,60. These values a r e  somewbat lower than 

andes i t i c  rocks which average 2.80-2.90 g/cc, Contbine t h i s  with 

the f a c t  t h a t  the  andes i t i c  u n i t s  generally over l ie  l e s s  dense 

p h y l l i t i c  rocks and it i n f e r s  t h a t  the gravi ty  gradient aroas 

w i l l  map the general presence of p h y l l i t i c  rocks. Using t h i s  

a s  a guide, we see t h a t  p h y l l i t i c  rooks should be present on 

the  northern flanks of the  southern gravi ty  high mentioned above 

and on the  southern flanks of the  northern aforesaid fea ture  

as well. Essentially,  the  in te rpre ta t ion  i s  t h a t  the  e n t i r e  

cen t r a l  p a r t  of the survey a rea  is synformal from the gravi ty  point  

of view and should indicate  the  presence of phy l l i t i c  uni ts ,  



Broad Gravity Lows =r Unconsolidated Material 

The gravi ty  low feature  which follows the  Ross River va l ley  

(Ager 1977) extends onto t he  present T claims grid. It occupies 

the  region t o  the  north of the  s t eep  gradient area  on Figure 4-1E 

i n  the  northern corner of the  map sheet ,  This most ce r t a in ly  

naps the  presence of unconsolidated mater ia l  associated with 

t he  Ross River valley. 

Confined Gravity LaJs = Intrusive Centers and/or Graphitic P h ~ l l l t e a  

Thew i s  an arcuate g rav i ty  low fea ture  s i tuated i n  t he  region 

south of the  base l i n e  between L 15200E and I20000E. The anomaly 

has amplitude of about -2.0 rngals res idua l  and i s  open t o  the  

south. Its symmetry suggests t h e  presence of l i g h t e r  in t rus ive  

and/or extrusive rocks associated with a vo lcanh  center  i n  t h i s  

region, A fu r the r  poss ib i l i ty ,  however, is t h a t  there  could be 

more graphi t ic  phyl l i t es  i n  t h i s  region. Geological mapping 

and/or EM survey work should be able  t o  iden t i fy  the  source. 

Confind Gravity Highs = Poten t ia l  Massive Sulphide Bodies 

A s  s ta ted  previously (Ager 1977) and in t h i s  report ,  massive 

sulphide bodies w i l l  y ie ld  recognizable gravi ty  anomalies provided 

they a r e  of su f f i c i en t  tonnage 20-60 million tons and within 

1000 f e e t  o r  l e s s  of t h e  surface. The anomalies w i l l  exh ib i t  

themselves as e i t h e r  gravi ty  high closures,  a s  contort ions i n  



the gravity gradient, or a s  a combination of both, 

Interpretation of the complete Bouguer gravity maps 

(figures 4-lE,2E and 3E) indicates 8 gravi ty high features 

of potent ial  economic in teres t .  The residual  gravity high 

anomalies associated with each feature a re  given on Figures 

5-1E.Z and 3E. The anomalies a re  labelled *A9 t o  *He and 

a re  discussed i n  more d e t a i l  below. 

THE GRAVITY HIGH ANOMALIES 

Very l i t t l e  ground t ru th  informatian is available concerning 

the geological u n i t s  underlying the area surveyed, At the t h e  of 

the gravity work, no geological mapping was available. S h c e  

the completion of the g r a ~ i t y  f i e l d  work Plachan (1978) has 

complected a p r & a h a r y  geological mapping of the 'a res  and 

reports very few outcrop exposures. For the above reasons it is  

d i f f i c u l t  t o  rank the gravity high features  i n  any order of 

economic importance, Instead, the anomalies have been labelled 

*A* t o  *He and are  given a s  areas requiring fur ther  intensive 

exploration i n  order t o  explain t h e i r  causative sources. Three 

b p o r t a n t  parameters (depth, excess mass and center of mass) 

a r e  given i n  the following table  and serve a s  a guide in any 

i n i t i a l  sorting out of anomalies, 



CO-ORDINATES OF 
CENTER3 OF MASS 

EXGESS 
MASS 

TOTAL 
3,0g/cc 

'ONNAGE 
33& 

Anomalies A,C and D a r e  e s sen t i a l l y  multi-center anomalies 

of maximum amplitude 0.50 mgals. Each has large t o t a l  tonnage 

associated with it caused mostly by the  la rge  surface area enclosed 

by the '0' contour value. Anomalies A and C a r e  each on the northern 

f lanks sf the gravi ty  'andesit icv feature  referred t o  previously 

i n  t h i s  repor t  and within a poten t ia l  p h y l l i t i c  region a a  evidenced 

by the  gravi ty  gradients in the  area of the anomslies. 



Anomalies B,E and G a r e  fea tures  with t o t a l  tonnages of 

l e s s  than 10 mill ion tons (density of source 4.0 g/cc). These 

fea tures  a r e  confined gravi ty  highs of maximum amplitude 0.50 

mgals. Anomaly B i s  similar in character t o  A and C except of 

smaller extent. Anondies E and G a r e  s i tua ted  peripheral  t o  the 

grav i ty  low in t rus ive  center and/or p h y l l i t i c  un i t  i n  t he  south 

eas te rn  p a r t  of the grid. 

Anomalies F and B a re  the  s t rongest  g rav i ty  highs s i t ua t ed  

within t he  area  surveyed. Each has an amplitude between 0.75 

and 1 ,O w a l s  and t o t a l  tonnages i n  the  24-30 mill ion tons  range 

f o r  a po ten t ia l  massive sulphide t a rge t  (4.0 g/cc). Each anomaly 

is read i ly  Iden t i f i ab le  and per ipher ia l  t o  the  gravi ty  low 

fea ture  mentioned above, Each anomaly i s  located adjacent t o  

o r  over a l a rge  lake where outcrops may provide so- i n s igh t  i n t o  

the  nature of each source. 

RECOMMENDATIONS & CONCLUSIONS 

The gravi ty  high features  of amplitude grea te r  than 0.50 mgals 

a r e  presented a s  res iduals  on Figures 5-lE,2E and 3E, Each of these 

anoml i e s  should bo checked out  by geological marppbg and rock 

dens i ty  measurements. Anomalies which cannot be explained on t h i s  

ba s i s  should be traversed using an R4 survey method s u f f i c i e n t  t o  

penetrate 250 meters o r  more belaw the  surfaoe. Alternatively,  the  

whole grid could be flown by hel icopter  EM with the  idea of mapping 



the  *graphit ic1 eones. The s p a t i a l  corre la t ion of t he  grav i ty  

high fea tures  t o  graphi t ic  environments, using the  Anvil. b e l t  

ore bsdy cha rac t e r i s t i c s  a s  a model, will then iden t i fy  and 

classify each gravi ty  anomaly f o r  fu r ther  work by diamond drilling. 

Simply stated, each gravi ty  high feature  which is coincident with 

o r  on the  flanks of a good El4 conductor should be d r i l l e d  provided 

the  surface geology is favoarable and t h a t  t he  surface rocks 

themselves cannot explain t h e  feature.  

August 10, 1978 

Rsspc_tfully submitted, 

Charles A. Ager, p, PEng 

Geophysicist 
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