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E i g h t  c l a ims  were s taked on t he  west con tac t  of  t h e  Hake 

B a t h o l i t h  where a  magnet i te  skarn had been d iscovered i n  1980. An 

assay o f  t h a t  skarn re tu rned  0.30% t i n .  

Reconnaissance mapping was c a r r i e d  o u t  over  t h e  c l a i m  group 

w i t h o u t  l o c a t i n g  o t h e r  skarn zones. 

Tape and compass l i n e s  were es tab l i shed  on which geo log i ca l  

mapping, a  magnetometer survey, s o i l  sampling and de te rm ina t i on  o f  

e l e v a t i o n s  were c a r r i e d  out .  

A magnet ic body i s  i n d i c a t e d  t o  be about 120 metres l o n g  

and p o s s i b l y  10 metres o r  more t h i c k .  I t  appears t o  have down d i p  

extens ion.  T i n  assays so f a r  ob ta ined  a r e  q u i t e  low b u t  t r e n c h i n g  

and f u r t h e r  magnetometer su rvey ing  and mapping should be done t o  

f u l l y  exp lo re  t h e  p o t e n t i a l  o f  t h e  zone. 



LOCATION AND ACCESS 

The ABBA c la ims  were staked a t  t he  headwaters o f  a  smal l  

stream which f l ows  n o r t h  i n t o  Wolf  R iver .  The c la ims  l i e  a  s h o r t  

d i s t ance  eas t  o f  t h e  BAR group and s t r a d d l e  t h e  west c o n t a c t  o f  t h e  

Hake bath01 i t h .  

Loca t i on  o f  t h e  c l a i m  group as shown by F igure  1  i s  46 

k i l ome t res  no r theas t  o f  T e s l i n  and 3 km south o f  a bend i n  Wolf 

R iver .  E l e v a t i o n  i s  approx imate ly  1067 metres. 

Topography i s  r e l a t i v e l y  rugged i n  t h e  nor thwest  p o r t i o n  

o f  t h e  c l a ims  b u t  t h e  remainder o f  t he  group i s  occupied by a  c e n t r a l  

swampy creek v a l l e y  w i t h  rounded h i l l s  and r i d g e s  on e i t h e r  s ide.  

Access t o  t h e  c l a i m  group has been e n t i r e l y  by h e l i c o p t e r  

f rom Tes l i n .  A t r a c t o r  road e x i s t s  f rom the  Alaska Highway a t  

Hayes creek c ross ing  about 20 k i l ome t res  south o f  T e s l i n  n o r t h  t o  

Wolf R i v e r  and a long  t h e  eas t  and south s i de  o f  Wolf R i v e r  approx- 

i m a t e l y  3 k i l ome t res  west o r  n o r t h  o f  t h e  p rope r t y .  





CLAIM REGISTER 

See Figure 2 

The claim group cons i s t s  of the ABBA 1 - 8 mineral claims 

as l i s t e d  below. They were staked subsequent t o  lapsing of a 

l a rger  ABBA claim group previously held by Urangasellschaft and 

explored f o r  uranium. 

Name Record No. Record Date - Registered Owner 

ABBA 1 - 8 YA 68502 - 509 June 14 ,  1982 J.C. Stephen 





GEOLOGY 

Regional Geology 

Geology o f  t he  r e g i o n  i s  descr ibed  i n  Plemoir 326 by 

Robert  Mu l l i gan ,  1963. F igure  3  i s  copied from t h e  map accomp- 

any ing t h a t  memoir and i l l u s t r a t e s  t h e  geology i n  t h e  v i c i n i t y  

of t he  ABBA group. P e r t i n e n t  p o r t i o n s  o f  rock  d e s c r i p t i o n s  a r e  

reproduced be1 ow. 

Dcscripcion of 1:ormacions a n d  Map-Uni ts  

lJnit 1-Dig Salmon CornpIes 

'Ihc Uig Sillmon Complex comprises various rocks of sedirllciltary and vol- 
c:rnic origin, whosc mctamorphoscd condition in gcncrnl distinguishes thcrn fron~ 
thosc of other units. In this rcspcct thc unit corrcsponcls to the Yukon Grol:p of 
arcas to rlorth and wcst. Howcvcr, it locally underlies Mississippian lim:stone 
of unit 2 with apparcnt confornti~y, and is bclicvcd to bc rnninly equiv:~lcnt to 
Mississippi:m and earlicr Palaozoic fornlationc, in Wolf I d e  and McDanic arci~i 
to thc southcast. The age of thc n~ctamorphism, as inclicatcd by .the pornssiuu~- 

+ 

argon ratio of nluscovitc from thc schists, has bccn dctermincd as 214 million 
years (we p. 25). 

Pnrt of the co r~~p lcx 'ma~  bc thc metamorphosed equivnlcnt of units 2 and 3. 
On t l~c ollrcr hand, a part ncar thc western bordcr of the outcrop arca is of 
apparcntly rclativcly low mctarnorphic grade, and is not certainly distinyishclble 
from ncarby similar rocks of unit 9. The strbcture is gcncrnlly highly complex 
and reliablc striltigraphic subdivision is not fcasible. In sonlc places subdivison 
according to predominant lithological type is possible, however, and this has bccn 
attempted on thc map. 

Lit 11dogy 

Probably thc most abundant rocks are micaccous quartzitcs, and quartz- 
mica schists and gncisscs ( l a )  in which biotitc is the chnr;tcteristic if not thc chizf 
micaceoi~s mincrnl. Thcsc rocks arc mainly light to dark grcy, occasionally shndcs 
of brown or purple, and commonly thin bedded or fincly bandcd. Somc scctions 
consist chicfly of marly purc qunrtzitc; these are white, buff, or pale grccn, arid 
coarscly bctldcd. Somc very fine graincd or cryptocrystallinc cherty quartz is in 
vcin-likc bands closely spaced among thc quartzite bcds from which it is apparently 
derived by solution and reprccipitation. Thcsc rocks arc &st developed dong the 
central r idgs of Big Salmon Range. They arc also prominent just cast of thc uppcr 
and lowcr parts of Nisutlin Rivcr, near Morley Rivcr, gnd flanking thc lirnestqnc 
band in thc southcast corner. 



Grccn, gcncrally schistosc chloritc, biotitc, and cpidotc-rich rocks ;ind am- 
phibolite ( I d )  makc up a substantial part of t l~c  unit; thcse, and albitc-rich gnciss 
and idbitc-cpidote arnpllibb~itc ( l c )  arc bclicvcd to bc largely of volci~~~ic origin. 
The grccnstoncs vary froni unshcarcd, rclativcly unaltcrcd rocks in wliicli ptrrpliy- 
ridc, amygddoidal, and frngmcntill structures definitely i n i h t c  a volc;inic origin 
to bandcd quartzosc rocks of evidently sedimentary origin. Augitc, almost cntircly 
pseudomorphed by urnlitic hornblcndc, actinolitc, and chlorite, is prominent 
as pl~cnocrysls in mctn-lovas and flow brcccias in niuny pl;icos, cspcciirlly nor111 
and cast of Mount Morlcy, and on lllc llanks of Englishnlans R;ingc ticar 1;rtitadc 
60°22', longitudc 132'08'. Accompimying original fcldspnr is cvcrywlicrc re- 
placed by sodic plagiocl;isc and zoisitc-cpidotc snussuritization n ~ s c ~ ~ i l k ~ ~ c s .  Iilsc- 
whcrc, more highly dcformcd and idtcrcd rocks of prcsuni:ibly sinri'lor origin;rl 
nilturc have bccn rcduccd to albite-cpidotc-amphibolc schists nncl anlpl~itwlitc. 
ltocks bandcd in various shadcs of grccn and cont;~ining nlorc or lchs gr;lnular 
i p ~ r t z ,  along with cpidotc, cllloritc, biotitc, and secondary grccn i~niplril~olc, arc 
widcly distributed through t l~c  outcrop area. Some of tlicsc allpc;lr to ho tul1;rccoirs 
qu;irtzitcs or mctn-ycywackes clcrivcd in all prob;~bility from a vo1c;mic Icrr;~in. 
13iotitc spmglcs on t l~c  surface arc a conspicuous fciiture of t l~c  grccnstoncs in 
many places. 

The li~irc.\tooc ( I c )  is ncnrly rill whitc or light grey and motlcr,itcly to 
strongly rccryst;~lli~ctl. Most is massivc but sornc is banded in slladcs ot ~ h i t c  or 
bluihh grcy. A thick, buff-coloured band in rlic norlllcrn part of 134; Salmon 
Rangc was rcportcd by Lccs but no huff-coloured or nppnrcntly dolon~itizcd 
limcstonc was sccn by41c writer. No fossil rcrnains or structurcs of rccogniznbly 
organic derivation wcrc found in placc but sonic obscurely fossilifcrous float 
(see p. 24) was found ncar a uniquc occiirrcncc of black limestone bands at 
latitudc 40"37', longitude 133"14'. Limcstonc is closely associated with green- 
stonc in the vnllcy of Sidney Creek, and thcncc northwestward towards thc norlh- 
west n~ap-lround;~ry. Ncar the southeast corncr at l;rtitude 60°13', longitudc 132'. 
05' limcstonc ;~nd grccnstonc definitely intcrfiiigcr in numerous bands. Tllc major 
limcstonc Iwnd cast of Mount Morley nlily siniilnrly gradc into volcanic rocks 
along strib. I..i~ncstonc occurs as lenses clscwhcrc in thick volcanic scctions and 
is ossocinlcd with grccnstonc in a nurnbcr of places. In sonw it appcars to overlic, (- 

in others to underlie, grccnstonc and many bands are unrclatcd to grecnstones. 
Sknrn, coaipimxl chhfly of coarsely crystnllinc cpidote agd garnet, locnlly pyrite- 
bc;iring, occurs in scvcral places along grnnitc contacts in Big Salnion Ran c, 

and 1;rtitudc 60'27'. longitudc 132'50'. 
B not;ibly at 1;ititutlc 60°4 1'. longitude 133" 14'; latitude 60" 3O', longitude 132' 3'; 

Siniilar lin~cstonc is interbcddcd with grccnstonc at latitudc 60°12', longi- 
tudc 132"OJ'. It is overlain by biotitc-n~uscovi~c qunrtzitc and gnciss, grccnislr 
cliloritc-niica schist and fcldspnthic gllciss wl~ich in turn app;rrcntly undcrlic t l ~ c  
limcstonc of unit 3 war  thc point whcrc it crosses thc castcrn map-boundary 
nt latitudc 60- 15'. 

Farther tlorth along thc flank of Englishmnns Rangc, at latitudc 60°25', 
longitudc 132"08', chloritic schist and grccn nugcn gnciss outcrop ncar limlb- 
stonc of unit 3, which tlicre carries diagnostic Mississippian fossils. Thcsc rocks 
and the slate, and chcrt to thc cast dip wcstwnrd and are assunlcd 
to be ovcrturncd, but t l~c  contacts arc covcrcd and this assumcd siniplc rcln- 
tionship is opcn lo qilcstion for rcasons discussed in connection with units 2 
and 3. 



CRETACEOUS 

COAST AND CASSIAR INTRUSIONS 

Granite, granodiorite; diorite; 1 3algabbro, 
diorite; hornblendite. ovroxenite: ,,, 

I I granodiorite; 13 b, syenite, monzonite, 
gabbro; granodiorite, diorite 

MISSISSIPPIAN 
ENGLISHMANS GROUP (2.3) 
3. Argil l(~e0us quartzite, slate; phyllite, 
chert; 38, arkosic grit; 34 conglomer.te; 
3c, limestone; 3d, greenstone 
3A, Quartzow, and argillaceous schist and 
phyllite; minor limestone; maink e q u i v i h  
t o  2 and 3, but in part tu I, and in part 
of uncertain age 
2. Limestone 

MISSISSIPPIAN OR EARLIER (MAINLY) 

BIG SALMON COMPLEX 

Schist, gneiss, quartzite, greenstone, 
limestone; may be in part equivalent 
t o  younger units; la. chiefly quartzite 
and quartz-mica schist and 
I b, chielly dark argillaceous slate, 
schist, quartzite; lc, limestone; 
I d l  chiefly green, chloritic and epidotic 
rocks, biotite schist, amphiboIite; 
1 el albite gneiss, chlorite-epidote 
amphibolite; 1 f ,  quartz-biotite- 
amphibole-ep~dote-plaqi~l~e-garnet 
gneiss 



PROPERTY GEOLOGY 

ROCK UNITS 

The f o l l o w i n g  i s  t h e  l i s t  o f  rock  u n i t s  shown on Map I. 

P o r p h y r i t i c  g r a n i t e ,  pegmat i te  

Hake B a t h o l i t h ,  coarse g ra ined  b i o t i t e  g r a n i t e  

Skarn 

A rg i l l aceous  q u a r t z i t e ,  t u f f ,  v o l c a n i c  brecc ia ,andesi te  

Limestone 

3a A1 t e r e d  g r a p h i t i c  sediment 

Massive c h e r t  

2a Th in  bedded c h e r t  

2b Cher t  pebble conglomerate 

S i l  t s t o n e  

1. Siltstone 

Near t h e  south boundary o f  t he  c l a i m  group b lack  t h i n  

bedded f i n e  g ra ined  s i l t s t o n e  ou tc rops  i n  a  southeast  f a c i n g  r i d g e .  

Outcrops o f  s i m i l a r  rock  have been noted u n d e r l y i n g  l ime -  

s tone approx imate ly  one k i l o m e t r e  t o  t h e  southwest b u t  mapping has 

n o t  been done i n  s u f f i c i e n t  d e t a i l  t o  c o r r e l a t e  these rocks. 

2 Cher ts  
2b Cher t  pebble conglomerate 1  i e s  above t h e  b l ack  s i l  t s tone .  

Fragments a r e  o f  creamy co lo red  c h e r t  and a r e  angu la r  t o  moderate ly  

rounded. They vary  up t o  about  8 cm i n  d iameter  i n  t h e  smal l  area 

exami ned. 



2a. Th in  bedded c h e r t  occurs t o p o g r a p h i c a l l y  above t h e  c h e r t  

pebble conglomerate. Th i s  would a l s o  be s t r a t i g r a p h i c a l l y  above 

t he  conglomerate p r o v i d i n g  t he  fo rmat ions  have n o t  been over turned.  

Beds a re  r e l a t i v e l y  d i s t i n c t  and vary  f rom about 2 cm t o  about 15 

cm i n  th ickness .  

Above and t o  t h e  west o f  t he  t h i n  bedded c h e r t  f a i r l y  

l a r g e  outcrops o f  massive creamy w h i t e  t o  g rey  and redd i sh  c h e r t  

occur. These c h e r t s  a r e  g e n e r a l l y  s i m i l a r  t o  those on t h e  BAR 

group a l though l e s s  hemat i te  has been noted here than  on BAR group. 

Smal ler  ou tc rops  o f  s i m i l a r  c h e r t  occur  near  t h e  l o c a t i o n  

l i n e  on ABBA 1  and 3. 

3. Limestone. 

Large outcrops o f  massive w h i t e  t o  g rey  l imes tone  occur  

near t h e  west boundary o f  t h e  group. No s t r u c t u r a l  i n f o r m a t i o n  was 

ob ta ined  and no c o n t a c t  r e l a t i o n s h i p s  observed d u r i n g  b r i e f  examin- 

a t i o n  of these l a r g e r  outcrops.  The most s o u t h e r l y  ou t c rop  area 

e x h i b i t s  smal l  c a l c i t e  f o s s i l  remains which have n o t  been i d e n t i f i e d .  

On ABBA 4 two smal l  ou t c rop  areas of l imes tone  occur  b u t  r e l a t i o n s h i p s  

t o  o t h e r  rock  types a r e  obscure. 

4. A r q i l l a c e o u s  Q u a r t z i t e ,  T u f f ,  Vo lcanic  b recc ia ,  Andes i t x  
A  l a r g e  r i d g e  o f  ou t c rop  i n  t h e  nor thwest  p o r t i o n  o f  t h e  

c l a i m  group has n o t  been comple te ly  t raversed.  Minor  ou t c rop  and much 

coarse t a l u s  was seen a long  t h e  l o c a t i o n  l i n e  between ABBA 7 and 8 and 

b r i e f , e x a m i n a t i o n  was made o f  t h e  south end of  t h e  r i d g e .  

Beds o f  b l a c k  a r g i l l a c e o u s  m a t e r i a l  and massive dark  grey 

t o  brown a r g i l l a c e o u s  q u a r t z i t e  were observed. Much o f  t h e  t a l u s  

however i s  o f  massive dark  green t u f f ,  some o f  i t  w i t h  smal l  c h e r t  

fragments. Th i s  t a l u s  i s  s i m i l a r  i n  some respec ts  t o  t h e  t u f f s ,  

vo l can i c  b recc ias  and andes i tes  on t h e  FF group t o  t h e  southeast.  



5. Skarn 

Several  t ypes  o f  skarn occur  as smal l  exposures on t h e  

eas t  s lope  o f  a  smal l  h i l l  on ABBA 4. The bes t  exposures, p a r t l y  

due t o  hand t rench ing ,  a r e  o f  massive magnet i te ,  mixed magnet i te  

and green garne ts  and green garne t  skarn. Other smal l  exposures 

e x h i b i t  r ed  and green garne t  skarn and 

Outcrop d i s t r i b u t i o n  i n  t h i s  

on Map 11. 

wol l a s t o n i  t e  skarn. 

area i s  shown i n  more d e t a i l  

6. Hake B a t h o l i t h  

Large outcrops o f  coarse g r a i  

p i n k  b i o t i t e  g r a n i t e  occur  i n  t h e  eas t  

rock  r i d g e s  a re  rounded t o  some e x t e n t  

l a r g e  abrup t  ou tc rop  areas. The rock  i 

ned g rey  t o  b u f f  t o  s l i g h t l y  

h a l f  of  t h e  p rope r t y .  The 

by g l a c i a t i o n  b u t  show many 

s  g e n e r a l l y  ex t reme ly  massive, 

w i t h  w i d e l y  spaced j o i n t s  and l i t t l e  evidence o f  f r a c t u r i n g ,  a l t e r a t i o n  

o r  zoning. Some areas weather e a s i l y  t o  coarse crumbly  f e l d s p a r  and 

qua r t z  sand b u t  i n  genera l  t h e  rock  i s  hard and r e s i s t a n t  and c o n s i s t s  

o f  f e l dspa r ,  qua r t z  and f a i r l y  prominent books o f  b i o t i t e .  

7.  P o r p h y r i t i c  Gran i te ,  Pegmati te 

As shown on Maps I and I1  small exposures of a  coarse p i n k  

p o r p h y r i t i c  g r a n i t e  and of  pegma t i t i c  dyke l i k e  bodies occur  on t h e  

west s i d e  of t he  swampy creek v a l l e y  i n  t he  v i c i n i t y  of t h e  skarn 

.exposures. These rocks  a re  p r i m a r i l y  o f  p i n k  f e l d s p a r  and qua r t z  

w i t h  r e l a t i v e l y  l i t t l e  maf ic component. 

No Hake b a t h o l i t h  m a t e r i a l  was no ted  on t h e  west s i d e  o f  

t h e  creek and no pegmat i te  o r  p o r p h y r i t i c  g r a n i t e  was found on t h e  

eas t  s i d e  so t h a t  no c o n t a c t  r e l a t i o n s h i p s  between t h e  i n t r u s i v e  

rocks  have been observed. 



MINERALIZATION 

A s  a  r e s u l t  o f  a  

n e t i  t e  skarn specimen found 

s i m i l a r  t o  JC group would be found. 

. i n  assay ob ta ined  f rom a  mag- 

i t  was expected t i n  m i n e r a l i z a t i o n  

Examinat ion o f  t h e  wol 1  a s t o n i  t e  

and garne t  skarns revea l s  no su lph ide,  magnet i te  o r  o t h e r  no tab le  

m i n e r a l i z a t i o n  i n  those phases a l though a  few b e r y l  c r y s t a l s  were 

found. Geochemical a n a l y s i s  o f  cha rac te r  samples gave t i n  va lues 

f rom 1  t o  50 ppm. Z inc  va lues o f  38 t o  60 ppm were a l s o  ob ta ined  from 

these rock  types. No s c h e e l i t e  m i n e r a l i z a t i o n  was found i n  any o f  t h e  

sampl es taken. 

Magnet i te  skarn i s  exposed i n  two c l o s e l y  assoc ia ted  ou t -  

crops a t  about 27M, 17+25E. A  c h i p  sample, g e n e r a l l y  a long  s t r i k e  

f o r  a  d i s t ance  o f  20 f ee t ,  gave 0.28% Sn and a  second c h i p  sample over  

a  d i s tance  of 12 f ee t  a long  a  p a r a l l e l  ou t c rop  25 f e e t  t o  t he  eas t  

r e tu rned  0.19% Sn. A  sample f rom massive magnet i te  f l o a t  a t  26N, 18E 

assayed 0.16% Sn. The f i r s t  two samples con ta ined  numerous smal l  

green garne ts  b u t  no su lph ides.  The f l o a t  sample i s  e n t i r e l y  magnet i te .  

A t  28N, 21E a  narrow ve in ,  g e n e r a l l y  about 3 t o  5  inches 

wide con ta ins  quar tz ,  l i m o n i t i c  boxwork and some galena m i n e r a l i z a t i o n .  

A sample o f  t he  bes t  m a t e r i a l  assayed 0.97% Pb; 1.40 oz. Ag. 



STRUCTURE 

The p r e l i m i n a r y  mapping done i n  1982 d i d  n o t  succeed i n  

o u t l i n i n g  rock  s t r u c t u r e  i n  a  s a t i s f a c t o r y  manner. 

The s i l t s t o n e s  and c h e r t s  a t  t h e  south end o f  t h e  p r o p e r t y  

appear' t o  d i p  g e n e r a l l y  nor thwest  o r  west. The apparent  s t r i k e s  i n  

t he  v i c i n i t y  of  t h e  magnet i te  skarn however a r e  i n  an east-west d i r -  

e c t i o n  d i p p i n g  about 60' no r t h .  Th i s  i s  c o n t r a r y  t o  t h e  t r e n d  o f  t h e  

magnet ic anomaly however which t r ends  t o  southeast  and d i p s  southwest. 

Due t o  t h e  l a c k  of  ou t c rop  g e n e r a l l y  these c o n f l i c t i n g  

r e s u l t s  have n o t  been resolved.  

F i gu re  4 i s  a  copy o f  a i r p h o t o  A11536-130. I t  i n d i c a t e s  t he  

genera l  l o c a t i o n  o f  t h e  skarn zone and some o f  t h e  a i r p h o t o  l i n e a r s  

apparent on t h e  photo. No d e f i n i t e  evidence of f a u l t i n g  was observed 

d u r i n g  mapping b u t  i t  i s  l i k e l y  t h a t  s i g n i f i c a n t  movement has occur red  

on a t  l e a s t  some o f  these l i n e a r s .  
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MAGNETOMETER SURVEY 

Purpose and Method 

A  magnetometer survey was conducted on tape and compass 

l i n e s  i n  t h e  v i c i n i t y  o f  t h e  magnet i te  skarn outcrop.  

F i v e  1  i nes  were r u n  a t  r i g h t  angles t o  t h e  c l a i m  l o c a t i o n  

l i n e  which was used as a  base l i n e .  The l i n e s  a r e  marked by f l a g g i n g  

and chainage p o i n t s  a re  marked by double f l a g g i n g  w i t h  t h e  a p p r o p r i a t e  

chainage f i g u r e s .  

A C r a e l i u s  pocket  magnetometer was used t o  t ake  read ings  

a t  15 metre (50  f o o t )  i n t e r v a l s  on l i n e s  approx imate ly  60 metres 

(200 f ee t )  apar t .  E leva t i ons  were taken by a l t i m e t e r  a t  each s t a t i o n  

d u r i n g  geol og i  c a l  mapping . 

Data rega rd ing  t h e  C rae l i us  ins t rument  i s  p rov ided  as Appen- 

d i x  I w i t h  t h i s  r e p o r t .  

Observat ions 

As shown on Map I11 an i n t e n s e l y  magnetic anomaly occurs over  

t h e  magnet i te  ou tc rops  and i n t o  t h e  l o c a l  g u l l y  t o  t h e  south. Low 

p o s i t i v e  readings occur  t o  t h e  southwest a t  t h e  t o p  o f  t h e  h i l l .  Rel-  

a t i v e l y  nega t i ve  read ings  o f  ve ry  moderate i n t e n s i t y  occur  t o  t h e  

southeast  on t h e  southeast  f l a n k  o f  t h e  h i l l  w h i l e  much more i n t e n s e  

nega t i ve  readings occur  t o  t he  no r theas t  on t h e  d o w n h i l l  spur  of t h e  

h i l l  i n  t h e  v i c i n i t y  o f  a  p o r p h y r i t i c  g r a n i t e  ou tc rop  and minor  galena 

m i n e r a l i z a t i o n .  
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I n t e r p r e t a t i o n  

F igu re  5 d e p i c t s  magnet ic and topographic  p r o f i l e s  

through t h e  anomaly a long  l i n e  A - A ' ,  Map 111. The anomaly i s  

presumed t o  be due t o  a  r e l a t i v e l y  t a b u l a r  magnet i te  body approx- 

i m a t e l y  120 metres l o n g  d i p p i n g  about 60" t o  t h e  southwest. 

The s t r ong  nega t i ve  readings i n  t h e  no r theas t  p a r t  o f  

t h e  survey area a r e  p robab ly  due t o  be ing  no r theas t  of ,  and below, 

t he  magnet i te  body and a r e  n o t  due t o  the,  presumably, u n d e r l y i n g  

p o r p h y r i t i c  g r a n i t e .  



GEOCHEMICAL SURVEY 

Resu l ts  o f  s o i l  sampl ing on t h e  tape  and compass l i n e s  

a r e  p l o t t e d  on Map I V .  Resu l ts  f o r  severa l  samples a r e  miss ing,  

these samples were apparen t l y  l o s t .  Samples were taken  from 

sha l low ho les  dug w i t h  a  p rospec to rs  p i ck .  The rgw samples were 

submi t ted t o  Chemex Labs Ltd., Nor th  Vancouver f o r  p repa ra t i on  

and ana l ys i s .  

Numer ica l l y  t h e  geochemical r e s u l t s  f o r  t i n  and tungs ten  

a re  ex t reme ly  d i sappo in t i ng .  

The a rsen i c  r e s u l t s  i n d i c a t e  l i t t l e  o r  no a r s e n o p y r i t e  

m i n e r a l i z a t i o n  i s  p resen t  and t h e  a s s o c i a t i o n  o f  a r s e n o p y r i t e  and 

c a s s i t e r i t e  p robab ly  does n o t  e x i s t .  

Determinat ions f o r  l ead  were made because o f  f i n d i n g  a  

smal l  galena bear ing  v e i n  a t  28ON 21 'E .  The s o i l  sample t h e r e  

ran  35 ppm Pb b u t  a  much s t ronge r  " k i c k "  occurs a t  2 7 O N  1 9 ' E  which 

migh t  i n d i c a t e  f u r t h e r  m ine ra l  i z a t i o n .  

Sample da ta  sheets a re  supp l i ed  w i t h  t h i s  r e p o r t  as 

Appendix 11. 



CONCLUSIONS AND RECOrlMENDATIONS 

The o r i g i n a l  magnet i te  skarn zone i s  i n d i c a t e d  by magnet- 

ometer survey t o  be approx imate ly  120 metres i n  l eng th .  The magnet ic 

contours  suggest some s i g n i f i c a n t  down d i p  extens ion.  Thickness o f  

t he  magnet i te  zone i s  u n c e r t a i n  b u t  t he  w i d t h  o f  t h e  anomaly and 

e x t e n t  o f  t h e  two ou tc rops  suggests about 10 metres. The samples 

assayed a r e  low grade, 0.16% t o  30%, and no accompanying a r s e n o p y r i t e  

o r  c h a l c o p y r i t e  has been seen. I n  s p i t e  o f  these r e l a t i v e l y  poor 

i n d i c a t i o n s  t h e  zone should be t renched t o  expose t h e  f u l l  w i d t h  f o r  

c h i p  sampl ing purposes. B l a s t i n g  ou t  o f  overburden f u r t h e r  down 

s lope migh t  w e l l  expose more b locks  o f  magnet i te  f l o a t  o r  p o s s i b l y  

some outcrop.  

I t  i s  recommended f i r s t  t h a t  a modest t r e n c h i n g  program be 

c a r r i e d  o u t  t o  p rov ide  assay r e s u l t s  across t h e  f u l l  w i d t h  of t h e  

zone f o r  a t  l e a s t  one i n t e r s e c t i o n .  Secondly s i nce  t h e  skarn occur-  

rence i s  exposed on an i s o l a t e d  k n o l l  ex tens ion  o f  t h e  tape  and 

compass g r i d  t o  cover  a l a r g e r  area, i s  recommended. Th i s  would 

a l l o w  f o r  an extended magnetometer survey i n  search o f  o t h e r  skarn 

occurrences. 

R e s p e c t f u l l y  submit ted, 

J .C. Stephen Exp lo ra t i ons  L td .  



STATEMENT OF EXPENDITURES 

SALARIES AND BENEFITS 

R. Campbell J u l y  30 - Aug 2,4,5 $1800+15%/m $ 400 

M. Webster J u l y  30 - Aug 2,4,5, $1800+15%/m 400 

J.C. Stephen J u l y  30,31 $1 50/day 3 00 

$1 100 

FOOD AND CAMP SUPPLIES 

14 days O $14/day 196 

GEOCHEtlISTRY AND ASSAYS 

33 s o i l  samples f o r  Sn,W,Pb,As @ $12.65 ea 

HELICOPTER 

DATE FLIGHT TICKET ABBA PORTION 

J u l y  30/82 3884 0.9 h r s  

0.9 h r s  O $500/hr  

TOTAL 

TO APPLY TO ASSESSMENT WORK 

8 Cla ims x 2 y e a r s  x $100 = 



A P P E N D I X  I 

CRAEL I U S  MAGNETOMETER 



THE MINIMc. IS DISTRIBUTED BY 

CRAELIUS MAKES AND MARKETS A 
WIDE RANGE OF GEOPHYSICAL 6 
IWDUSTRIAL INSTRUMENTS, DIA- 
MOND CORE DRILLS, DRILL BITS, 
DRILLING ACCESSORIES 6 DEEP 
WELL PUMPS. WRITE TODAY FOR 
BULL DETAILS AND GET DOWN TO IT 
WITH 

FACK - STOCKHOLM 1 - SWEDEN 
TELEGRAMS ADAMANTE STOCKHOLM 
T ELEX 14 SS - TELEPHONE Y OS 20 

A company in the Alias Copco sroup 

w 
GEOPHYSICAL I N S T R U M E N T S  

MINIMAG 
cuts magnetic survey time 

three 
measuring 

ranges 

= 2500 ;* 
= 12500 ;. 
2 50 000 ;. 

Measures horizontal and 
vertical field components 

OVERALL ACCURACY I 

handheld F 50 y 
tripodmounted r 20 ;1 

The Mtnln~ag, made by the Norwegian Geolo- 
g ~ c a l  Survey IS so!d throughout the world by 
Craellus The Mmlmag prlnclple IS protected 
b y  patents I n  Auslra1'6 Canada Denmarn 
Finland Germany Greal B r ~ t a ~ n  Norwa) 
Sweden and the USA. 

#",.l".,. a*.,. I:. - 



Sunple zeroing speeds surveying 
Always zero the MlNlMAG tor each survey area' 
by adjusting the fixed compensation magnet 
(15). Select 8 site believed to be free from 
strong magrr8tlc disturbances. Set the range 
selector at >osition 2 OM) an6 the scale at 0. 
Unscrew the milled base sectton (18) and re- 
move the unclamptng ring (17). Hold the 
magnetometer in  the left hand. and unclamp 
the magnet system by depressing the clamping 
button. Loosen the locking nut of the fixed 
magnet holGer (16). Turn the holder left or 
right until the moving index coincides with the 
fixed index. Hold the magnetometer level. 
using the bubble level visible through the 
ocular. Fine adjust with range selector at 
position 1W. Tighten the locking nut. taking 
care to avoid turning the magnet holder, and 
replace the clamping ring and base sections. 
S~nce the control station for zeroing is gene- 
rally selected at random. i t  is seldom necessary 
to zero tho magnetometer with any great 
accuracy. 

If sevqal magnetometen am in use for the 
same survey, data 'reduction will be simplified 
~f al l  instruments are similarly zerocd. The 
mtlled bottom section has a screw (19) that 
holds a small magnet. With the magnetometers 
on their t r i pod  make the final zero adjustment 
by turning thtr screw to ach~eve coincidence 
of moving and fixed indices. 

A few words about accuracy ss 

Measuring accuracy depends on a number of 
factors. Greatest accuracy is  obtained when 
liie MlNlMAG is Orientated so that the magne- 
tic axis of the needle is  at r~ght  angles to the 
,i#apnetic mer~dim. A slight tilt of the mag- 
:?r!arno!er in easterly or westerly directions 
&IS not sjgn~i!cantly alfect measuring accu- 
racy since the suspension wire passes through 
the centre of graviw of the needle. A levelling 
error of about l f l O o  in  the plane of the magne- 
tic m e r i a n  causes an error of about 50 7.  This 
i s  the average error that occurs when taking 
measurements without using the tripod. 

Tripod measurements give increased accuracy. 
I f  the MlNlhlAG is  tripod-levalled using the 
external level, lwel l ing errors are insignificant 
and the setting may be made with an accuracy 
of the order 10-15 y. A read~ng accuracy of one 
tenth of a scale division is easily achieved: 
this is equivalent to 10 Y on the most sensitive 
range. Overall accuracy is therefore about 
+ 20 y.  when the magnetometer is tripod - 
mounted. when it  i s  levelled with the external 
bubble. and when readings a n  taken on the 
most sensitive range. The magnetometer is  
temperature compensated: coefficient f 2 Y /  
oC. Under normal survey conditions no all- 
owance for temperature d r ~ f t  need be made. 

Each MlNlMAG has its own scale Constants. 
If necessacy, scale divisions may be converted 
to exact gamma anomalies by using the scale 
constants. For example position 100, scale con- 
stant + 2 400, means that each positive scale 
division must be corrected by a factor of 
2 500+2 400=1.04 
to  get the exact anomaly value. 

It i s  easy tp check the MIN~~MAG from time to 
time, by taking readings al. a permanent 
checkpoint. The magnetometer should be in  
the identical position and attitude. No varia- 
tions in  reading, other than that caused by 
natural variations in  the earth's vertical mag- 
netic field, should be apparent. 

The MINIMAG may be ayJ-(or magnetic sur- 
veying anywhere In the world. The nandard 
ftxed compensation magnet is ruitab!e for 
measurements in  areas where the vertical field 
component varies from 35 0110-65 Oa] 7. If the 
normal vertical tield Component is less than 
35 MM -. the standard magnet is exchanged for 
one that glves a lower campensating fleld. 
su~table for measurement for example in areas 
where the vert~cal field component varies be- 
tween + 7 500 y to - 3 Oa] Y .  

Measuring horizontal field 
anomalies 
W.th the tripod and a special angle-holder, the 
MlNlMAG measures anomalies in the horizon- 
tal field. Screw the angle-holder to  the tripod. 
Fix me magnetometer to the m@o-hol&r 80 
that the anomaly scale drum is approximately 
horizontal when levelled. During a survey do 
not alter the relative positions magnetometer 
angle-holder. 

Using a compass. held at least 0.5 m (2 fl) away. 
orient the MINIMAG so that the axis of the 
magnetic naedle is perpendicular to the mag- 
netic meridian. The ocular may point North or 
South Orientation is not critical. 

Set range selector to 2 000 and anomaly scale at 
0. Unclamp the needle and zero the MlNlMAG 
by screwing the angle-holder campensation 
magnet until coincidence is  achieved. Fine 
zero on the 100 range. Take readings On the 
anomaly scale as for vertical field obsewa- 
tlons. If the ocular points North the sign of 
the horizontal fteld anomaly is the sign shown 
on the anomaly scale. If the Ocular points 
South. signs are reversed. 



B HUN to get the best out of your 
MINIMAG 
Your MlNlMAG IS a precision instrument Treat 
i t  well and it wcll glve long trouble-free Sewice. 
Always clamp the magnet needle before 
moving the magnetometer. When unclamped 
take care to avoid shock or damage. 

A quick look inside 
' A magnetic needle (1) is suspended on a fine 

horizontal wire (2) and is free to turn about the 
wire's u i s  in  the vertical plane. A clamping 
arm (7) locks tne magnet system. Rotating the 
milled ring section (17) clockwise presses up 
the clunpcng lever (14) and frees the system. 
When clamped. letter A on the ring section is 
against the index mark on the housing. 

In  a given survey area the downward force 
exerted on the magnetic needle by the verti- 
cal component of the earth's magnetic field is 
compensated by a fixed magnet (15). The local 
variations that occur in  the vertical component 
are Compensated by two movable compensa- 
l ion magnets (3) and (4) attached to a gradua- 
ted scale (8 i .  The scale has 50 divisions from 
+ 25 to - 25, and shows magnetic anomalies 
direct in 7 .  When the internal and opposing 
force created by the compensation magnets 
is equal to the deflecting force, the moving 
index (91 wi!l coincide with the fixed index 
(10). Increased coincidence accuracy is ob- 
tained by otserving the index lines through a 
x 10 magnifying ocular (12). 

The MlNlMAG is leve!led with the help of an 
exiernal bubb!e level (33). An internal level 
(11) is seen through the ocular. Bubble levels 
ere adjusted so that the magnetic needle and 
the suspension wire are both horizontal when 
the bubble is inside the ring and when the 
index lines coincide. In this condition the hori- 
zontal component of the earth's magnetic field 
does not influence readings. For normal sur- 
veys the MINIMAG does not need to be orien- 
tated with respect to the magnetic meridian. 

The milled base (18) acts as a tripod fitting and 
is centre threaded t o  receive the tripod top 
screw. The base may be unscrewed and with- 
drawn. so that the unclamping section with 
the milled ring (17) may be removed. This gives 
access to the unclzmping button, an extension 
of the clamping lever (141, in  the base of the 
magnetometer. Depressing this springloaded 
button unclamps the magnetic needle. 

l?m MINIM~G measuring B is  altered by 
turning the range selector. The operation is 
earlest und6ntood i n  the Special case when 
the movable Scale (8) is set to Zero. The mag- 
netic axls of the needle (1) and Me magnetic 
axls of the compensation magnets (3) and (4) 
then lie ~n the same plane. The compensation 
magnets w ~ l l  then exert no force on  the mag- 
netlc needle. If the range compensation mag- 
net (4) is (rmsd by turning the range selec- 
tor the defhcting force will still tm zero. On 
the other hmd. if the scale reading i s  not 0 the 

range solupor posilions, 1W. 500 and 2 000. 
correspondto three different ranges with scale 
values 100 . 500 r, and 2000 r per scale divi- 
sion This lives measuring ranges of + 2SW :.. 
+ 12 500 1, and -C 50 000 r respectively. Se- 
lected ran* ts shown against the index mark 
(6) on the scale drum. 

1. Magnebc needle 
2. Suspension wire 
3. Anomarj compensation magnet 
4. Range compensation magnet 
5. Range selector 
6. Range indicator 
7. Clamphg arm 
8. Anomaty scale 
9. Moving index 

10. Fixed inder 
11. Internal level 
12. x10 ocular 
13. External level 
14. Clamphg button 
15. Fixed magnet 
16. Fixed magnet holder 
17. Clamping ring 
18. Base 
19. Zero adjust screw 

Scale Constrntrn r 

Serial No. .............................. 
Position 100 .............................. 

500 .............................. 

2000 .............................. 

Date ............... Sign. .................. 
d s. 

Weight only C.37 kg 13 oz 

Height 119 mm 4 3 4 in 

Max. width 57 mm 2 1 4 in  

Packed for atr fre~ght complete with wooden 
tripod. gross we~ght about 3.3 kg (7 1 4 Ib) 
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SAMPLE DATA SHEETS 



JeC s9 EXPLORATIONS """ LTD. 

SAMPLER 

GEOCHEMICAL DATA S . ET - SOIL SAMPLING 
NTS IC%C 

AIR PHOTO NO. \ 

ADDITIONAL OBSERVATIONS OR REMARKS I L  SLOPE VEG. 
% ORG - 
.! !5 

1- .c 
15- 

K 



JeC " EXPLORATIONS """" LTD. 
GEOCHEMICAL DATA 5. .ET - SOIL SAMPLING 

ADDITIONAL OBSERVATIONS OR REMARKS SAMPLE 
NO. 

ASSAYS 
LOCATION SLOPE - -- 

Cofour 

-m- 
Re?& 



GEOCHEMICAL DATA SH T -- ROCK GEOCHEM SAMPLING 
\ 

NTs- I-@r<C - 
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STATEMENTS OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS 

J . C . STEPHEN- 

Academic --- --.- 

1950 A s s o c i a t e  Member B r i t i s h  I n s t i t u t e  Engineer ing  Technology 

1950-1951 One y e a r  Geology U n i v e r s i t y  of A l b e r t a  

Exper ience - -- - - -- Summary 

Development and p r o d u c t i o n  exper i e n c c  i n  i>ng ineer ing  and geology 

a t  C e n t r a l  P a t r i c i a  Gold Mines,  Eldorado Mining and R e f i n i n g ,  

Madsen Gold Mines,  Hasaga Gold Mines, P i c k l e  Crow Gold Mines 

as Surveyor ,  A s s i s t a n t  t o  t h e  Engineer ,  G e o l o g i s t .  

Regional  e x p l o r a t i o n  e x p e r i e n c e  w i t h  P i c k l e  Crow Gold Mines,  

Combined Developments L t d . ,  R . C .  Crosby and A s s o c i a t e s ,  Jay-Kay 

S y n d i c a t e  as F i e l d  G e o l o g i s t .  

Municipal  c o n s t r u c t i o n  i n c l u d i n g  m o n o l i t h i c  c o n c r e t e  t u n n e l s  a s  

S e n i o r  I n s p e c t o r .  

Regional  e x p l o r a t i o n  w i t h  Mastodon Highland B e l l  Mines a s  f i e l d  

g e o l o g i s t .  

Regional  e x p l o r a t i o n  w i t h  Bacon and Crowhurst Ltd . , a s  super -  

v i s o r  of e x p l o r a t i o n  s y n d i c a t e s .  

1977-Present P r e s i d e n t  J . C .  S tephen E x p l o r a t i o n s  Ltd .  

Manager D.C.  S y n d i c a t e  (Dome, Cominco) 

Manager T a r g e t  P r o j e c t  (Dome E x p l o r a t i o n )  

Manager B.C.  Gold S y n d i c a t e  (Newmont , McIntyre ,  Canada Tungsten) 

Manager Newex S y n d i c a t e  (Newmont , Lornex) 

During J u l y  1981  I d i d  s u p e r v i s e  work on rhe ABBA c l a i m  group 

and i n  November 1982 ?repared  t h e  a t t a c h e d  r e p o r t  Srom d a t a  c o l l e c t e d .  

J . C .  S tephen E x p l o r a t i o n s  L t d .  

/L'? .C. S tephen 
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