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SUMMARY 

Welcome North was attracted to the Mount Davies Gilbert 

ironstone deposits a f I ( . r  reference was made to their location 

by F.G. Youllcr in the Woloqical Survey of Canada I'eport of ' 

Activities (Paper 72-I/\). Further personal communication 

with Younq led to Welcome North stakinq selected areas of 

known ironstone sections in April, 1974. 

A letter of agret~i~v-!nt, outlining the principal terms 

of a joint venture on the properties and surrounding area 

was entered into on June 27th, 1974, between Welcome North 

Mines Ltd. and Bethlehem Copper Corporation Ltd. 

Field work by the G.S.C. has shown the ironstone forma- 

tions to be extensive, about 24 miles lonq, 6 miles wide and from 
50 to 150 feet thick. Indications are that the deposit consists 

of several tens of billions of tons of iron ore, grading from 

35% to 40% Fe. Attention must be paid also to high P205 assays 

obtained by the G.S.C., with a view to commercial phosphate. 

production. 

Not to be overlooked in the area are the possibilities 

of associated mineralization, such as sedimentary bedded copper 

deposits. In this regard, no work has been done. The region 

also has a history of placer gold production, and the possibility 

of colloidal gold deposits should not be overlooked. 

In view of the fact that a large tonnage of iron exists 

within 36 miles of a proposed deepwater sea port at Shingle 

Point, and that the Mackenzie Delta natural gas reserves offer 

an energy source for refining of the iron, further evaluation 

and exploration is recommended. 

The first phase of such an evaluation consisted of a 

detailed examination made by H.E. Neil, a geological 

consultant and expert on iron deposits. His findings, appended 

to this report, indicate that further work is warranted. 



Page 2 

LOCATION AND ACCESS 

The Delta iron deposit is located 80 miles west of Inuvik, 

the main transportation and supply point for the area. Fort 

McPherson, on the Dempster Highway, is 85 miles to the southeast. 

The Shingle Point Dewline airstrip is 32 miles northwest 

of the property. The Shingle Point deepwater seaport 

(proposed by the Federal Government) is located 36 miles 

northwest of the deposit. 

Present access is via daily scheduled airline service, 

P.W.A. or Jet Air, to Inuvik, znd from that point by charter 

air service to the property. Lakes suitable for float-equipped 

aircraft are within the area of the claims. 

GEOLOGY AND MINERAL OCCURRENCES 

The area, as described by F.G. young1, consists mainly of 

Cretaceous rocks. Bedded ironstone and shale has been found 

within an Aptian-Albian flysch division (late Early Cretaceous). 

The bedded ironstone and shale member has measured thicknesses 

of 2,800 feet to 700 feet. Richer ironstone beds of net thick- 

ness of up to 150 feet are found in the Cache Creek, Fish Creek 

and Rapid Creek areas. The bedzed ironstone has been trace,d 

for at least 6 miles across strike to the northeast. young 

and his associates2 with the G.S.C. suggest that the ironstone 

beds thicken as they dip gently to the northeast. 

G.S.C. Paper 72-lA, Report of Activities, April-Octobes, 1971. 

Personal Communication. 
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CHEMICAL AND MINERAL ANALYSES OF BEDDED IRONSTONE 

Sample S a m p l e  
T o t a l  C h e m i c a l  A n a l y s e s  108-YA-1 108-YA-4 

% S i 0 2  

% A1203 

% T i 0 2  

% F e 2 0 3 *  

% MnO 

% CaO 

% MgO 2 . 8 7  2 . 5 6  

% BaO 0 . 0 0  0 . 0 4  
8 

( '  % P205  7 . 6 5  2 0 . 0 0  

% L . 0 . I  2 1 . 0 8  1 4 . 7 5  

% TOTAL 9 9 . 6 9  9 9 . 5 4  

Mineral  A n a l y s i s  

% A p a t i t e  

% K a o l i n  

% P y r i t e  

% S i d e r i t e  5 5 . 9 5  3 1 . 0 6  

% Q u a r t z  1 1 . 2 8  6 . 4 6  

% N o n - c r y s t a l l i n e  
c o m p o n e n t s  

* T o t a l  % i r o n  reported as  % F e 2 0 3  

C h e m i c a l  a n d  Mineral  A n a l y s e s  of B e d d e d  I rons tone ,  

Random S a m p l e s ,  2 4 0  f ee t  apar t ,  F i s h  R i v e r  S e c t i o n .  
I 
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I r o n s t o n e  s e c t i o n s  have been measured a t  t h e  fo l lowing  

l o c a t i o n s  by t h e  Geologica l  Survey: 

CACHE CREEK 

FISH R I V E R  

50 f e e t  t h i c k  

150 f e e t  t h i c k  

WEST FISH RIVER I r o n s t o n e  noted 

DAVIES GILBERT (RAPID CREEK) 1 1 0  f e e t  t h i c k  

A s t r i k e  l e n g t h  of 18 m i l e s  e x i s t s ,  from Cache Creek t o  

t h e  Mount Davies G i l b e r t  s ec t ion . .  Regiona l ly  de f ined  dimensions 

o f  t h e  d e p o s i t  a r e  2 6  mi l e s  by about  8 m i l e s .  

MINERALOGY 

I, S i d e r i t e ,  s o d a l i t e  and s c o r z o l i t e  have been i d e n t i f i e d  by 
t h e  G.S.C. Minera log ica l  s t u d i e s  a r e  i n  p r o g r e s s  w i t h  

Queen ' s  U n i v e r s i t y  and D r .  McLeod of t h e  G.S.C. i n  Ottawa, t h e  

r e s u l t s  o f  which should be a v a i l a b l e  w i t h i n  a few months. 

Welcome North s t a k e r s  c o l l e c t e d  random samples from t a l u s  

s l o p e s  on t h e  F i s h  River  ( s i t e  D l - D 4 ,  Mac Claims) du r ing  t h e  

course  of  s t a k i n g  t h e  Mac and Delra  minera l  c la ims .  Assays 

from t h e s e  specimens a r e  p re sen ted  i n  Table  I .  Snow c o n d i t i o n s  

l i m i t e d  adequate  p rospec t ing  of t h e  a r e a .  I t  has  been no ted  that 

t h e  samples submi t ted  f o r  a s say  w e r e  n o t  s i m i l a r  i n  c h a r a c t e r  

t o  "high grade"  i r o n s t o n e  specimens c o l l e c t e d  by t h e  G.S.C. 

A f u r t h e r  i n v e s t i g a t i o n  of t h e  p r o p e r t i e s  was made du r ing  

t h e  month of  June by G .  P e n i k i s ,  an independent  p r o s p e c t o r ,  who 

has  been e v a l u a t i n g  t h e  a r e a  f o r  commercial d e p o s i t s  of l a z u l i t e .  

P e n i k i s  submi t ted  a v a r i e t y  o f  s e l e c t e d  i r o n s t o n e  samples from 

t h e  Dawn Group. These specimens have n o t  Seen assayed ,  b u t  

do c o n t a i n  more v i s i b l e  s i d e r i t e  t han  t h o s e  p r e v i o u s l y  c o l l e c t e d  

from t h e  De l t a  and Mac c la ims .  J 

2 
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ENERGY SOURCES 

I n  view of  t h e  p o s s i b i l i t i e s  f o r  commercial i r o n  produc t ion  

from t h e  Del ta  d e p o s i t ,  l o c a l  energy sou rces  t o  be  cons ide red  a r e :  

Prudhoe Bav-Delta Ka tu ra l  G a s  L i n e  

The proposed p i p e  l i n e  r o u t e  has  been surveyed and 

c r o s s e s  t h e  c e n t r a l  a r e a  of  t h e  d e p o s i t .  

Coal - 
a) Moose Channel Coal Mine 

Mined up t o  1939, l o c a t e d  18 m i l e s  n o r t h  of  t h e  

d e p o s i t ,  20  f t .  seams of  Bituminous c o a l ,  

b) Welcome North Coal Occurrence 

Located 2 3  m i l e s  w e s t  of d e p o s i t  ( L i g n i t e  ? ) .  

c) Bonnet Coal Occurrence 

Located 35 m i l e s  southwest  of  d e p o s i t  ( L i g n i t e  ? ) .  

L i t t l e  i s  known of t h e  n a t u r e  and e x t e n t  of c o a l  occur rences  

t h i s  a r e a .  

CLIMATE - SUBARCTIC CLZYATIC m G I O N  

CONTINUOUS PERMAFROST 

Mean annual  minimum tempera ture  

Mean annual  maximum tempera ture  

Mean January d a i l y  t empera ture  

Mean J u l y  d a i l y  t empera ture  

Mean annual  p r e c i p i t a t i o n  

Mean annual  snowfa l l  

Mean d a t e  f i r s t  snow cover  (1 inch )  

Mean d a t e  l a s t  snow cover  (1 i n c h )  

I c e  Cover - mild summer Beaufor t  Sea 

Ice Cover - s e v e r e  summer Beaufor t  Sea 

Vege ta t ion  

-50 deg rees  F. 

+80 deg rees  F. 

-20  deg rees  F. 

4 5 0  degrees  F. 

7 i nches  
r 

4 0  i nches  

October 7 t h  

May 20th 

Less  t han  20% 

Alpine Tundra 
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EXPLORATION RESULTS 

During the month of July, geoloqical consultant, H.E. 

Neal visited the Delta area in the company of prospectors 

A.  Kulan and G. Penikis. The object of this examination 

was to map and sample selected areas of ironstone facie8 

with a view to determining recommendations for further 

land acquisition and a subsequent exploration program. 

The results of this program arc appended to this 

report. 

Respectfully submitted, 

John. S. Brock 
Vice-president ~xploration 

April 2, 1975. 
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TABLE I 

ASSAY TABLE - SPECIMENS - DELTA AND MAC CLAIMS 

SAMPLE LOCATIONS ON MAP 

"DELTA I R O N  DEPOSIT CLAINS" 

Sample 
Number D e s c r i p t i o n  

0601 Bulk sample,  s i t e  D l  - f l o z t ,  b l a c k  Mn s t a i n e d  s h a l e ,  
remnant p y r i t e  ( l i m o n i t e )  c o n g l o m z r i t i c  t e x t u r e  - 
c o n c r e t i o n a r y  ? 

0602 Bulk sample,  s i t e  D 2  - float s i m i l a r  t o  D l  - more l i m o n i t e .  

0603 Bulk sample,  s i t e  D 3  - f l o a t ,  brown-grey s h a l e ,  minor 
Mn s t a i n ,  minor s c o r z a l i t e ,  minor v i s i b l e  s i d e r i t e .  

0604 Bulk sample ,  s i t e  D4 - l i g h t  g r e y  n o n - d e s c r i p t ,  competent  
s h a l e ,  pebbly t e x t u r e ,  v i s i b l e  b l e b s  s i d e r i t e .  

0605 Misc. bu lk  sample from s i t e  D l - D 4  ( s e l e c t e d  l owes t  s . g . )  

0606 M i s c .  sample from s i tes  D l - D 4  i s e l e c t e d  h i g h e s t  s . g . )  

0607 Misc. sample from s i t e s  D l - D 4  ( s e l e c t e d  h i g h e s t  Mn stain) 
1 , 0608 S e l e c t e d  sample - s c o r z a l i t e  ( ? ) .  

C 
S p e c t r o q r a p h i c  A n a l y s i s  

Sample Numbers 

0601 - 0602 - 0603 - 0604 - 0605 - 0606 - 0607 
_1_ 

0608 - 

13.03 33.67 2 4 . 5 2  major  

6.+ 

N . D .  



#8 - lia Mclir;lle St. 
Vancouver, 3. C . 

DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD 

We hereby certify that the following are the results of assays on: OEE 

TO: 

KZLCafJ NOFi'iI i~lINXS LTD. 

MARKED 

1001 EAST PENOER ST.. VANCO~VER,  B C . ,  CANADA, V6A l W 2  

PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE 

NOTE: 

I 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE- 
MENTS, CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS 8 ,  YOT PER: 
MITTED WITHOUT OURb WRITTEN APPROVAL ANY LIABILITY ATTACII , F') i >  

LIMITED TO SHE FEE C ' i l^Fi '  

REQUEST 

- 

- 

AlNED THREE 
I A MAXIMUM 

- 
- 
- 

- 
MONTHS. ON 
OF ONE YEAR. 



I , \  ; TO: 
1001 EAST PENDER STREET VANCOUVER 6 13 C CANADA 

, '  * I (  

i I ,  k +  i I PHONE 1604) 2%- 1647 TELEX 04-50751 4 CABLE SUPERVISE 

We hereby certify that the following are the results of spectrographic analyses made on: 023 

Vancouver, 13. C. 
Attn: I b .  Jo Bmck 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

~ p i J . A ~ f ~ ~ ~  :,Eiq'[[F:Cbe,7E 

I N0fi05- 1 551 DATE: PI,W 22nd/71: 

Bismuth 

Boron 
Cadmium 
Calcium 

Chromium 
f 

Cobalt 

Copper 
Gallium , 

Gold 
on 

Lead 
Magnesium 

Manganese 

Molybdenum 

~ i o b i u m  

Nickel ND 
Potassium 

Silicon 
Silver 
Sodium , 

Strontium 
Tantalum 
Thorium 
Tin 
Titanium 

Tungsten 

Uranium 

Vanadium 

Zinc 

Phosphorus 

5 
ND 
ND 
0.2 
ND 

ND 
m 
ND;  
3, 
0.003 

0,001 
0 007 
ND 
TPJLCZ 
bUJ0R 

ND 
2. 
-fi 

I D  
i'a 

ND 
ND 
I'klJOE 
TRACE 
0.1 

0.01 
ND 
m 
ND 
092 

m 
ND 
0.01 
ND * 

SAMPLE No. DESCRIPTION: 

1 0604 v 
2 0603 v 
3 0602 v 
4 0601 v 
5 

All rosults expressed as percentages 

MATRIX - Major const~tuent 
MAJOR - Above normal spectrographic range 
TRACE - Detected but minor amounts 
N.D. - Not detected 
3i - Suggest assay 

NOTES: Rejects retained one month. 
Pulps retained three months. 
On request pulps and rejects will be 
stored for a maximum of one year. 

Analytical and Consulling Chemists, Bulk Cargo Specialisls, Surveyors, Inspectors, Samplers, Weighers 



.. . . 
DlVlSlOIv SUPERINTENDENCE COMPANY (CANADA) LTD 

8" 

1 - rn.  1 1001 EAST PENDER ST., VANCOUVER, B C., CANADA, V6A 1W2 

I PHONE (6041 254-1647 TELEX 04-507514 CABLE SUPERVISE 

' 
We hereby certify that the following are the results ot assays on: ord 

MARKED 

ADDITIOIJAI; WORII' 
D O r n  ON LAB. NO. 
7405-1551 

GOLD 

OZ /ST 

QB?T:  

Trace 

Trace 

Trace 

Trace 

SILVER 

OZ 1 ST 

GRLMT; 

Trace 

Trace 

Trace 

Trace 

NOTE: REJECTS RETAINED ONE MONTH. PULPS RETAINED THREE MONTHS. ON REOUEST 
PULPS AND REJECTS WILL BE STORED FOR A MAXIMUM OF ONE YEAR. , .-A 

( ALL REPOflTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION 01: STATE- 
MENTS, CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REI'ORTS IS NOT PER- 
MITTED WITHOUT OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO I S  
LIMITED TO THE FEE CHARGED. ,, -'-\ . ' PROVINCIAL ASSAW 

Analytical and Consulting Chemists, Bulk Cargo Spec~allsts, Surveyors, Inspectors, Samplers, Weighers 



. . 4 ..-I u*\b L W  u u4.A d ../ur,2 -\ , 
DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD 

TO: 1001 EAST PEEvDER STREET VANCOUVER 6. B C . CANADA 
PHONE 1604) 254- 1647 TELEXl04.507514 CABLE SUPEAVISZ 

~ J L G O ~ ~  )iaiLyLi 
i3 - U6i Pklville CG. 
Vmcouvcr, 2. C, 
Attn: 241- J. Brock 

following are the results of spectrographic analyses We hereby certify that the made on: Om 

SAMPLE No. DESCRIPTION: 
1 

2 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 

Cadmium 
:alcium 

2hromium 

:obalt 

>opper 
jallium 

:old 

All resulls expressed as percentages 

MATRIX - Major constrtuent 
MAJOR - Above normal spectrographic range 
TRACE - Detected but minor amounts 
N.D. - Not detected 

- Suggest assay 

Magnesium 

Manganese 

Molybdenum 
Niobium 

Nickel 

Potassium 
Silicon 
Silver 

Sodium 

Strontium 
rantalum 

rhorium 

Tin 
'itanium 

ungsten 
lranium 

'anadium 
inc 
'hosphorus 

ND 
ND 
m a t r i  
t race 
0.1 

0.001 
ND 
N D 
ND 
0.3 

ND 
ND 
0.01 
N D 
'". Yr 

NOTES: Rejects retained one month. 
Pulps retained three months. 
On request pulps and rejects will be 
stored for a maximum of one year. 

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF 
CLIENTS. PUaLlCATlON OF STATEMENTS CONCLUSION OR 
EXTRACTS FROM OR REGARDING OUR'REPORTS IS NOT 
PERMITTED WITHOUT OUR WRITTEN APPROVAL. ANY LIABIL- 
ITY ATTACHED THERETO IS  LIMITED TO THE FEE CHARGED. 
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SUMMARY AND CONCLUSIONS 

1 )  .The D e l t a  I r o n  Depos i t s  form a unique occurrence  of  f i n e -  

g ra ined  Quartz S i d e r i t e .  The p s d e  of  t h e  Rapid Creek s e c t i o n  

i s  16.7% T Fe based on 5 samples; t h e  F i sh  River  s e c t i o n  

grades  20.5% T Fe based on IG s a n p l e s .  

2 )  The Quartz S i d e r i t e  is  characterized by h igh  alumina 

(4.7 t o  12.9 % A1203) , h igh  phosphorous ( 1  .l5 t o  3.87% P) 

and manganese i n  t h e  range  of 2% Mn i n  t h e  F i s h  River  s e c t i o n  

and a n  average  of .72% Yin i n  the  Ra2id Creek a r e a .  

3) The tonnage of t h e  Quartz  S i d e r i t e  i s  v e r y  e x t e n s i v e ,  e s t ima ted  

i n  t h e  hundreds of m i l l i o n s  of Loas a l though t h e  l a t e r a l  e x t e n t  

i s  n o t  known. The Rapid Creek s e c t i o n  was measured t o  have a 

t r u e  t h i c k n e s s  of 1 ,450  f e e t  and a v e r t i c a l  s e c t i o n  of  598 f e e t  

occurs  i n  one r i d g e  a t  F i s h  Xiver .  

4 )  The D e l t a  I r o n  Depos i t s  can o n l y  be  cons idered  as a p o t e n t i a l  

i r o n  sou rce  i n  view of  t h e i r  p roximi ty  t o  n a t u r a l  g a s ,  o i l  and 

c o a l  r e s e r v e s .  I n s u f f i c i e n t  tesLwork has  been conducted t o  

de te rmine  whether  t h e s e  energy sou rces  can produce r ecove rab le  

i r o n ,  phosphorous o r  aluminum p roduc t s .  

The De l t a  Depos i t s  a r e  l o c a t e d  80 m i l e s  west of  Inuv ik ,  N.W.T., 

Canada and 15  m i l e s  sou th  west of t h e  wes tern  edge of  t h e  Mackenzie 

Delta. 



5 -1 i , ~ i s  r e p o z t  i s  based on zi 4z5 < ~ y  v ' ~ I 2  . t o  twa a r e a s  o f  the  

- belt- jje;>osi-i; durii-.g w>,ic;-i ;I.;;? 2; z,i;?lcs were collected 

-- 
L L S U ~ C S  Lobe& OCA an e x p ~ a ~ , ~ , : ~  U; 32 , d G G .  Tne q u a r t z  S i ~ ~ 2 ; i e  

was considzred t o  be  too  2;;Ae,;;ii;cdfor phys ica l  c o n c e n t r a t i o n  

and ces  twork was conf inzd  t o  ixzgi.e ~ l z i n g  r o a s t i n g  and 

m e t a l l i z a t i o n  tests a c  the  D n x r i o  Besearch Foundation. A l l  

m e t a l l u r g i c a l  tes twork  was coiifined Lo a thick-bedded QuarCz 

S i d e r i t e  saiilple X-5 f r o s  Xzpici Creek,due t o  t h e  r e s r r i c t e d  

budgec and numerous v a r i a j i e s  t o  be t e s t e d .  Oniy i r o n  recovery  

was cons idered  du r ing  t h i s  z e s ~ w o r k .  

7) Magnetizing r o a s r i n g  t e s c s  LO conver t  t h e  s i d e r i t e  t o  magne t i t e  

f a i l e d  t o  r each  optimum c o n d i t i o n s  w i t h  ove r  r e d u c t i o n  o c c u r r i n g  

i n  a l l  t he  t e s t s  t o  produca non-magnetic Wustite(i?e 0) The 

b e s t  Davis Tube concen t r a t e  a t  -325 mesh conta ined  40.9% T Fe 

w i t h  a Weight Recovery of 20.8% and an 1ron.Recovery of  37.6%. 
\ 

F i n e r  g r ind ing  n i g h t  have produced a h i g h e r  g rade  c o n c e n t r a t e  

t o  m e t a l l i c  i r o n  us ing  hycirogcn ss a r c d u c t a n t .  The besr: 

product  conta ined  66.7% T l e  ~t a Weight Recovery of 24.22 and 

a n  I r o n  Recovery of 72.5%. The phosphous i n  t h e  m e t s l l i z e d  

; , z~ducr  T,rs:; 4.75% P co-.- .uL,dL,c - -?,. LO 2.76Z ? l n  d i e  crude  s m p l e  of  X - 5  

An in t e r ined i s t e  s t e p  t o  rcirLuve p'c.osphozous ahead of t he  f i a a l  s t e e i  



D i r e c t  Reduction o f f e r s  t he  g r e a t e s t  promise f o r  t he  recovery  

of t h e  i r o n  i n  t h e  D e l t a  Depos i t s  a l t hough  much more work w i l l  

be r e q u i r e d  t o  o b t a i n  t h e  opt imrn  t e s t  c o n d i t i o n s .  Composites 

of o t h e r  s a n p l e s  w i l l  r e q u i r e  t e s t i n g  20 d e t e r n i n e  any v a r i a t i o n  

i n  t h e  response  t o  m e t a l l i z a ~ i o n .  
L 

Minera log ica l  examinat ion showed cha t  t h e  s i d e r i t e  i s  v e r y  f i n e  

g ra ined  i n  t h e  o r d e r  of 1 t o  5 micron s i z e .  The s i l i c a  o c c u r s  

as angu la r  quar.tz f ragments  i n  t h e  1 0  t o  20 micron s i z e  range.  

A p a t i t e  was observed i n  o n i y  2 of t h e  4 ssmples ana lysed  w i t h  

X-Ray d i f 2 r a c t i o n .  The p r e s e a t  mine ra log ica l  s tudy  i s  v e r y  

p re l imina ry  s i n c e  t h e  alumina,  manganese and phosphorous-bearing 

mine ra l s  have n o t  been i d e n t i f i e d .  Kinor  c h l o r i t e  and mica were 

observed b u t  they  do n o t  a?pear t o  be  abundant enough t o  s a t i s f y  

t h e  chemical ana lyses .  

11) The e x t r a c t i o n  of s a l e a b l e  products  from t h e  D e l t a  I r o n  Depos i t s  

w i l l  r e q u i r e  long  term r e s e a r c h  and f i e l d  programs. 

12)  Sec t ion  11 c o n t a i n s  a b r i e f  background of t h e  theo ry  and commercial 

p r a c t i c e s  of Kagnet izing Xoast ing and M e t a l l i z a t i o n .  



RECQMMENDATIONS 

C 
1 1 F i e l d  work should be r e s t r i c t e d  t o  mapping t h e  e x t e n t  of  t h e  

i ron-bear ing  sea imeatary  hor izon .  

2) Various s e c t i o n s  of t h e  d e p o s i t  should b e  sampled a f t e r  t h e  

f i e l d  mapping. Sampling should be conducted on s e v e r a l  c r o s s  

s e c t i o n s  w i t h  a d r i l l  u s ing  a t r i c o n e  b i t  w i t h  recovery  o f  

t he  c u t t i n g s  by compressed a i r .  The Concore d r i l l  i s  cons idered  

t o  be a good machine f o r  p e n e t r a t i o n  of  t h e  s o f t  and hard 

bedded sediinencs and f o r  t h e  recovery  of  r e p r e s e n t a t i v e  samples.  

Some ch ip  sampling of exposures  i n  t h e  F i s h  R ive r  a r e a  might be  

p o s s i b l e  b u t  t h e  d r i l l  sam?les should be more r e p r c s e n t  k ive .  \, 

Fur the r  mine ra log ica l  and m e t a l l u r g i c a l  t e s t i n g  of t h e  remaining 

samples a r e  recommended t o  de te rmine  v a r i a t i o n s  i n  response  

s i n c e  a l l  t h e  testwork h&s been conducted on Sample RC-5. 

The b i g g e s t  unknown a t  t h e  p r e s e n t  t i n e  is  a method o f  recovery  

of t h e  i r o n .  Testwork should be  confined l a r g e l y  t o  D i r e c t  

Reduction. A budget of up t o  $50,000 may be  neces sa ry  t o  test 

v a r i o u s  a s p e c t s  of d i r e c t  r educ t ion .  The d i s t r i b u t i o n  of 

phosphorous, alumina and mangenese in t h e  p roduc t s  r e q u i r e s  

d e t a i l e d  s t u d i e s .  

4) The a s s i s t a n c e  of t h e  Fede ra l  Government and/or  a l a r g e  company 

i n  t h e  energy r e source  f i e l d  should b s  s o l i c i t e d  f o r  a metal- 

l u r g i c a l  test program. 



3.0 INTRODUCTION 

This r e p o r t  con ta ins  the  r e s u l t s  of  f i e l d  observat ions  made dur ing a 

44 day v i s i t  t o  two a r e a s  of Quartz S i d e r i t e  sediments i n  the  Delta 

I ron  Deposits .  Also included a r e  chemical analyses  of 21  samples, 

pre l iminary  m e t a l l u r g i c a l  r e s u l t s  and a b r i e f  background on ,,Roasting 

and Di rec t  Reduction. The m e t a l l u r g i c a l  t e s t  program was l i m i t e d  

t o  an expenditure of $2,500. Recornendations f o r  f u t u r e  i n v e s t i g a t i o n s  

a r e  ou t l ined .  

At ten t ion  was drawn t o  the  Mount Davies Gi lbe r t  a r e a  from r e p o r t  of  

i rons tone  depos i t s  by F.G. Young 02 t h e  Geological Survey of  Canada i n  

the  Report of A c t i v i t i e s ,  Paper 72-IA. Two grab samples taken by D r .  

Young i n  the  Fish  River a r e a  gave a To ta l  I ron  content  of  27.0% and 

23.8% with  h igh Phosphorous and Manganese. 

The f i e l d  progrsm beg&= on July 31, 1974 wi th  depar tu re  from Inuvik  by 

je t  h e l i c o p t e r  t o  the  Big Bend on t h e  Fish  River.  On August 2 ,  1974 

the  p a r t y  was moved t o  t h e  Rapid Creek a r e a  ?or  observat ion  of another  

exposure of  i ron-bearing sedimeats ind ica ted  by F.G. Young. Two days 

were spent  i n  t h e  Rapid Creek a r e a  l o c a t i n g  the  i r o n  occurrences and 

sampling a wide exposure i n  the  v a l l e y  

i n t o  Rapid Creek. 

The f i e l d  v i s i t  was made wi th  the a b l e  

o f  C r y s t a l  Creek which runs  

guidance and a s s i s t a n c e  of M r . '  

A. Kulan and M r .  G. Pen ik i s ,  pros2ectors  who had v i s i t e d  t h e  a r e a  dur ing  - 
previous s t a k i n g  t r i p s .  Thei r  he lp  is  g r a t e f u l l y  acknowledged i n  a s s i s t i n g  

t o  c o l l e c t  and pack t h e  21 samples t o  t h e  temporary camps dur ing the  

s h o r t  v i s i t s ,  



1 Two areas were selected for examination based on sample s i t e s  of F,G. 
I t  

Young during his seven-week reconnzissance of the area in 1971. 

The helicopter was used for preliminary scouting of the two sites, 

but time did not permit landings at other sites in order to outline 

the extent of the iron deposits. The Zdico~~ez.returned to Inuvik 

after each of the can? moves and did not stay with the party until 

the August 4th returil to Inuvik. 



4 .0  TERMS OF REFERENCE 

We were ' r eques t ed  by Bethlehem Copper Corpora t ion ,  on behal f  o f  a 

j o i n t  v e n t u r e  w i t h  Welcome North Mines Limi ted ,  t o  v i s i t  t h e  Delta 

I r o n  Deposi t  and p repa re  a r e p o r t  on the  n a t u r e  of t h e  d e p o s i t s  and 

recommendations r e g ~ r d i n g  f u t u r e  work. 

The p rope r ty  v i s i t  was in tended  t o  be =or  2 t o  3 days i n  o r d e r  t o  o b t a i n  

an  o v e r a l l  impression wi thout  regard  t o  mapping o r  coinplete sampling. 

Two a r e a s  were s e l e c t e d  by Welcone North Mines Limited a s  t h e  most 

promising sites based on t h e i r  conse rva t ions  w i t h  F.G. Young. 

No o v e r a l l  e v a l u a t i o n  of t h e s e  s i t e s  w i t h  r e s p e c t  t o  o t h e r  i r o n  occur- 

r ences  was in t ended  no r  were t h e s e  a v a i l a b l e  t o  o u t l i n e  t h e  e x t e n t  of  

t h e  i r o n  d e p o s i t s .  V e r i f i c a t i o n  05  t h e  c la ims  was o u t s i d e  of t h e  terms 

of  r e f e r e n c e .  

A f t e r  t h e  v i s i t  t o  t h e  p rope r ty ,  a meeting was he ld  on August 6 ,  1974 

w i t h  M r .  R. Anderson, Bethlehem Copper Corpora t ion  and M r .  J. Brock, 

Welcome North Mines Limited. Au tho r i za t ion  was g ran ted  f o r  a n  expend i tu re  

of $2,500 f o r  p re l imina ry  m e t a l l u r g i c a l  tes twork ,  i n  a d d i t i o n  t o  t h e  

c o s t  o f  t h e  chemical a n a l y s e s ,  It was a l s o  agreed t h a t  t h e  21  samples 

be ana lysed  f o r  TFe, S i l i c a ,  Alumina, Phosphorous, Manganese and Loss 

On I g n i t i o n .  



5.0 PROPERTY LOCATION 

The D e l t a  I r o n  Depos i t s  a r e  l o c a t e d  i n  t h e  Xount Davies G i l b e r t  a r e a ,  

Yukon T e r r i t o r y  forming t h e  n o r t h e r n  p a r t  of t h e  Richardson Mountains. 

This  a r e a  l i e s  i n  t h e  c e n t r e  of the  e z s t e r n  h a l f  o f  t h e  Blow Rive r  

s h e e t  a c  a s c a l e  of 1:250,000 pub l i sh id  by t h e  Energy, Nines and 

Resources Department, O t t a w a ,  The geogrash ica l  co-ord ina tes  o f  t h e  

c e n t r e  of t h i s  area a r e :  68' 3G1 S La t i cudc  

136' 3Gs W L m g i t u d e .  

Four b locks  of c l a i m  have been s t ~ k e d  i n  two groups about  8 m i l e s  

a p a r t  s t r a d d l i n g  Rapid Creek and F i sk  X v e r .  The eas te rnmost  b lock  

ex tends  i n t o  t h e  Northwest T e r r i t o r i e s ,  D i s t r i c t  of Mackenzie. The 

accompanying P rope r ty  Loca t ion  Ea?s ac a s c a l e  of  1 i n c h  t o  189 miles 

and t h e  C l a i m s  Locat ion Maps a t  a s c a l e  of 1:250,000 ( 1  i n c h  = 4 mi l e s )  

i l l u s t r a t e  t h e  p ropa r ty  l o c a t i o n .  

The c l a im groups a r e  15 t o  20 m i i e s  southwest  of  t h e  wes tern  edge of t h e  

Mackenzie De l t a  and 10 t o  15 n i k a  southwest of  t h e  r e p o r t e d  c o a l  

o c c u - r r ~ ~ i c e s  a t  l400sd i i i annel .  Iiluvi'x, X.W.T. i s  80 liiil~s e a s t  of t h e  

c e n t r e  t he  p rops r  ~y . 







The r e c e n t l y  discovered n a t u r a l  gas depos i t s  a r e  loca ted  i n  t h e  Beaufort 

Sea and the  Mackenzie Delta a rea .  The Prudhoe Bay pipe l i n e  branch t o  

, connect wi th  the  Del ta  p i p e l i n e  i s  projec ted  t o  be wi th in  1 0  mi les  of 

t h e  claim groups. 



6.0 GEOLOGY 

6.1 Geological  S e t t i n g  

The Mount Davies G i l b e r t  area is u n d a r l a i n  by rocks  of  Cretaceous age  

and occu r s  w i t h i n  t h e  A r c t i c  tundza.  The s t r a t i g r a p h y  o f  t h i s  a r e a  

was s t u d i e d  by D r .  I . G .  Young in 1 9 7 1  acd he b r i a f l y  o u t l i n e d  h i s  f i e l d  

r e s u l t s  i n  t h e  Geological  Survey of Canada Paper  72-1, Reports  of  

A c t i v i t i e s  f o r  April-October 1971.- 

Young desc r ibed  the  s i a e r i t e - b e a r i n g  s e d i n e n t s  as p a r t  o f  t h e  bedded 

i r o n s t o n e  and s h a l e  nember i n  t h e  Aptian-Albian Flysch Sequence o f  

1 a t e . E a r l y  Cretaceous.  The bedded i r o n s t o n e  and s h a l e  member is  r e p o r t e d  

t o  exceed 2800 f e e t  i n  t h i c k n e s s  i n  th2  P e r k i s  River  a r e a  (immediately 

west o f  Rapid Creek) and dec reases  eastward t o  about  700 f e e t  i n  t h e  

F i s h  River  - Cache Creek a r e a .  The d iscance  between t h e  Rapid Creek 

and Cache Creek occurrences  is 1 3  m i l e s  a l though t h e  f u l l  e x t e n t  of  t h e  

i ron-bear ing  sediments  i s  n o t  desc r ibed .  Young's maps were n o t  reviewed 

by t h e  au tho r  s i n c e  they  have n o t  been publ i shed .  Depos i t io f ia l  and 

s t r u c t u r a l  f e a t u r e s  coinpl icate  t h e  d i s r ~ l b u t i o n  of t h e  i r o n  b e a r i n g  

sediments  and t h e r e f o r e  t h e  o u t l i n e  of t h e  Delta I r o n  Depos i t s  is  n o t '  

p r e s e n t l y  known. 

6.2 Desc r ip t ion  of t h e  Q u a r t z  S i d e r i t e  Formation . 
7 

These i ron-bear ing  sediments  may be desc r ibed  as Quartz  S i d e r i t e ,  a n  

i r o n s t o n e  o r  a S i d e r i t e  Shale .  The term Quar tz  S i d e r i t e  is  used h e r e  



based on p re l imina ry  th in - sec t ion  and X-Ray D i f f r a c t i o n  a n a l y s e s  which 

I show t h a t  t h e  rocks  c o n s i s t  e s s e n t i a l l y  of  q u a r t z  and s i d e r i t e  w i t h  o n l y  

minor c h l o r i t e ,  mica d e t e c t e d .  These sediments  are an unique occurrence  

i n  Canada and they  can n o t  b e  r e l a t e d  20 o t h e r  known i r o n ' d e p o s i t s  i n  

t h i s  country.  The non-oo l i t i c  na tuze  of t h i s  v e r y  f i n e  -grained s i d e r i t e  

and sh,ale  i s  i n  c o n t r a s t  t o  t h e  f i a t - l y i c g  o o l i t i c  sands tone  o f  La te  

Cre taceos  i n  t h e  Clear  H i l l s  of t h e  Peace River  a r e a ,  A lbe r t a .  Here t h e  

i r o n  occurs  i n  beds 5 f o  30 f e e t  t h i c k  c o n s i s t i n g  c h i e f l y  o f  g o e t h i t e ,  

I 

s i d e r i t e  and hydrous s i l i c a t e s  i n  a s a r . d s t o x  w i t h  C e s c r e t e  sand g r a i n s  

a t  a n  average grade  of 32 t o  35% Fe. The D e l t a  Depos i t  a l s o  d i f f e r s  

from t h e  o o l i t i c  C l in ton  type  of i r o n  d e p o s i t s  found a t  Wabana, 

Newfoundland and i n  t h e  e a s t e r n  Uniced S t s t e s .  Hare t h e  i r o n  i s  c h i e f l y  

p r e s e n t  as hema t i t a ,  charnosite and s i ~ e r i t e  i n  deep r e d  t o  p u r p l e  co loured  

beds. 

The Delta i ron-bearing sediments  c o s t  c l o s e l y  resemble t h e  "black band" 

and massive non-oo l i t i c  beds desc r ibed  by D r .  G.A. Gross,  Geologica l  

Survey of Canada i n  h i s  d e s c r i p t i o n  of Canadian i r o n  occurrences .  Th i s  

t ype  c o n s i s t s  of l e n t i c u l a r  beds of s i d e r i t e ,  s i d e r i t i c  mudstones,  

s i d e r i t e - h e m a t i t e  o r  massive hema t i t e  and g o e t h i t e .  Bedding i s  poor ly  

developed i n  most of t h e s e  occurrences  i n  c o n t r a s t  t o  t h e  t h i c k  and 

t h i n  bedded c h a r a c t e r  of t h e  D e l t a  d e p o s i t s .  Typ ica l ly  members o f  t h e  

"black band" have a n  i r o n  con ten t  o f  l e s s  than  25% Fe,  h igh  manganese 

(up t o  15%) w i t h  ,high phosphorous. Examples of "black band" sediments  

occu r  i n  Europe i n  t h e  b l a c k  band c l a y  i r o n s t o n e s  a s s o c i a t e d  w i t h  t h e  



c o a l  beds i n  t h e  Lahn and D i l l  R ive r  v a l l e y s  of Germany and t h e  s i d e r i t e -  

hema t i t e  beds nea r  Vares ,  Yugoslavia.  

The Delta s i d e r i t e  d e p o s i t s  a r e  a completely d i f f e r e n t  type o f  occur-  

rence  t o  t h e  Algoma-type s i d e r i t e  i n  P ' c h i p i c o t e n ,  On ta r io .  Here t h e  

s i d e r i t e  forms massive and l e n t i c u l a r  beds i n  a banded c h e r t  c l o s e l y  

a s s o c i a t e d  wi th  p y r i t e - p y r r h o t i t e  beds ~ c d  v a r i o u s  v o l c a n i c  rocks .  

6.3 Geology of t he  Ral>id Creek-Fish River Arcas 

Rapid Creek Area 

I Rapid Creek f lows through a broad v a l l e y  measuring 1,000 t o  2,500 f e e t  

wide bordered by 100 f o o t  s c a r p s  cuc iil e i r h e r   sediment,^ o r  overburden. 

The s u r f a c e  above t h e  v a l l e y s  i s  g e n t l y  r o l l i n g  g r a s s  - covered tundra .  

The h i g h e s t  p o i n t  i n  t h e  a r e a  is  Xount k v i e s  G i i b e r t  which has  an  

e l e v a t i o n  of 2 ,693 f e e l .  The e l e v a t i o n  i n  t h e  Rapid Creek a r e a  i s  between 

500 and 1,000 f e e t .  

Bedded s i d e r i t e  s h a l e  occu r s  a long  t h e  ew t  s i d e  of Rapid Creek, n o r t h  

o f  t h e  junc t ion  w i t h  C r y s t a l  Cr2eli (Sea Sketch of  Rapid Creek Area 

1" = 2,640 f e e t ) .  T'nis ou tc rop  shows s l ic lcens ides  and deformation w i t h  

s t e e p  e a s t e r l y  d i p s .  Two prominenr exposuzes of  f l a t - l y i n g  Quartz  

S i d e r i t e  fo rm a 200 f o o t  h i g h  c l i r ' f  f a c e  o p p o s i t e  t h e  j u n c t i o n  of C r y s t a l  

Creek w i t h  Rapid Creek (Photographs 7 ai?Z 8) .  

C r y s t a l  Creek forms a deep V-shaped v a l l e y  w i t h  c l i f f  f a c e s  r . i s ing  up 



f 
t o  400-600 feet: where the  stream has  cu t  through t h e  sediments exposing 

an  e x c e l l e n t  c ross  s e c t i o n  over ha l f  a s i l e  wide. 

I n  Crys ta l  Creek gray and red  sha les  o v e r l i e  the  Quartz S i d e r i t e  ( c a l l e d  

i rons tone  by F.G. Young) which i s  cxposed ac ross  a h o r i z o n t a l  width 

of 1,950 f e e t  (See Sanple Plan) .  The Qnartz S i d e r i t e  c o n s i s t s  of 

interbedded hard t h i c k  bedded and p l a t y  thin-5edded bands weathering 

t o  a grayish  brown colour wich minor gun-metal b lue  weathering. The thin-  

bedded Quartz S idey i t e  f requen t ly  20-ms a f i s s i l e  s l a t e  wi th  decreasing 

i r o n  content .  The o v e r a l l  proporCion of t h i c k  and. t h i n  bedded Quartz 

S i d e r i t e  is  about equal .  S ine ly  disseminated Marcasi te  i s  f requen t ly  

present  giving a r u s t y  weathereci su r face .  Quartz and o t h e r  complex 

minerals  of unknown i d e n t i t y  occur a s  wall a s  c r y s t a l l i z e d  l i n i n g s  of 

vugs and f r a c t u r e s  i n  t h e  s i d e r i t e  beds. 

The Quartz S i d e r i t e  d i p s  a t  an average of 55' t o  t h e  e a s t  wi th  a nor th-  

south  s t r i k e .  The footwal l  of t h e  Quartz S i d e r i t e  is  under la in  by a shale-  

mudstone member of unknown th ickness .  The i a t e a a l  e x t e n t  of t h e  Quartz 

S i d e r i t e  is  not  known s ince  i t  c o r m d l y  only occurs  i n  Creek v a l l e y s .  

Mapping and sampling i n  the  Crys ta i  Creek v a l l e y  required  a l l  t h e  a v a i l a b l e  

t i m e .  

F i sh  River Area 

Observations and sampling were cent red  around t h e  Big Bend s e c t i o n  of 

t h e  F i sh  River. (See Sketch of F i sh  River Area a t  a s c a l e  of 1" = 2,640 f t . )  



At t h e  Big Bend a n  e x t e n s i v e  exposure of mudstone w i t h  a conformable 

c o n t a c t  w i t h  t h e  o v e r l y i n g  Quartz  S i d e r i t e  is  p r e s e n t  a long  t h e  bank of 

t h e  r i v e r  ( s ee  Photograph 1). The beds i n  t h i s  a r e a  d i p s  20' t o  t h e  east. 

S t eep  a n g l e  f a u l t s  occur  w i t h i n  Che Quzrtz  S i d e r i t e  and have o f f s e t  t h e  

format ion  dropping t h e  e a s t  s i d e  down w i t h  r e s p c t  t o  t h e  wes t  s i d e  

(See Photograph 1 ) .  The accornpanyLng ske;ckL shows che distribution o f  

. . 
tlhe Quartz S i d e r i t e  and Shale  ir, ific ix.ci;ia:e v i c i n i t y  o f  Big Bead. The 

s t r u c t u r a l  geology i s  q u i t e  c o m ~ i i c z t a d  22. t h i s  s r e a  where f a u l t i n g  ex tends  

sou th  a long  t h e  F i s h  E v e r .  Seve ra l  b iocks  of Quartz  S i d e r i t e  a r e  c u t  by 

f a u l t s  as evidenced by s l i c k e n s i d e a  and c r a q l f n g  o f  t h e  beds.  These 

f a u l t  b locks  have le2 ;  s e v e r a l  r e s i ~ c a - ~ c  f l a t - l y i n g  and fo lded  r i d g e s  

of Quartz  S i d e r i t e  e a s t  o f  t h e  F i sk  R ive r ,  Photographs 2 and 6 ,  

South and e a s t  o f  t h e  Cig Bend t h e  Qusr tz  S i d e r i t e  d i p s  g e n t l y  eastward 

and appears  t o  b e  o v e r l a i n  by l i g h t  gray  s k a l e s  (Photograph 3 ) .  F l a t  l y i n g  

Quartz S i d e r i t e  a r e  v i s i b l e  n o r t t  2nd sou th  of Big Bend b u t  t h e  e x t e n t  is  

n o t  known. 

The thick-bedded Quartz  S i d e r i t e  i n  t h i s  a r e a  weathers  t o  a b r i g h t  gun- 

meta l  b l u e  co lour  (Photograph 6 ) .  A thin-bedded s l a t y  v a r i e t y  of  Quartz  

S i d e r i t e  i s  in te rbedded  w i t h  t h e  t h i c k  bedded bands. The chemical  ana lyses  

of t h e  t h i c k  and t h i n  beds appear  t o  be  s i m i l a r  i n  t h e  F i s h  River  s e c t i o n .  

I r r e g u l a r  r u s t y  weathered s h a l y  l e n s e s  occuz throughout t h i s  s e c t i o n .  

These l e n s e s  v a r y  i n  t h i c k n e s s  froiil 1 8  inches  t o  5 f e e t  averaging  about  

2 f e e t .  (Photograph 5) .  



I .  A d i s t i n c t i v e  f e a t u r e  of t h e  Quarrz  S i d e r i t e  i n  t h i s  a r e a  is  t h e  presence 

o f  an i r r e g u l a r i l y  d i s t r i b u z e d  whi te  coa t ing  o f  a s o f t  secondary minera l  

which has  noL been i d e n t i f i e d  (2hotogr~ph.s  1, 2 ,  5 and 6) .  This  chalky 

whi te  t o  b l u i s h  gray cozt ing  f o r m  a sk in - l ike  covcring on t h e  rock s ~ r f a c e .  

Ch ie f ly  i t  occurs  as a n o n - c r y s a l l i x  f i l m  bu r  l o c a l l y  f i n e  whi te  f e a t h e r y  

a c i c u l a r  c r y s t a l s  form zeolite-lfkc C ~ E S ~ ~ Z S .  





Sketch oP 

L E G E N D  

1-1 MU DSTONE SHALE 



MINERALOGY 

7 .1  H igh l igh t s  of  Observat ions 

Examination of 4 s a x p l e s  showed rkz: t h z  chlef  mine ra l s  a r e  q u a r t z  

. . .  
a s  angu la r  g r a i n s  mezsui-ing 10 co 23 :ii.c:~;--s ;:I c ; a c r e r  (25 miczoas 

7 

= 500 Mesh). The s i d e r i t e  occurs  as vary f i n e  g r a i n s  i n  zhe ordex 

of 1 t o  5 microns.  

7.2 Procedure 

A v e r y  p re l imina ry  m i n e r a l o g i c a l  exaa insz ion  was made o f  t h e  t e x t u r e  
l 

and mine ra log ica l  a s s o c i a t i o n  a s  & guide  t o  t h e  s l e t a l l u r g i c a l  t e s t  

progran: r a t h e r  than  an i d e n t i f i c a t i o n  of t h e  numarous coaplex  mine ra l s .  

The Minera l  Research Branch of t h e  H n i s t r y  o f  Na tu ra l  Resources of  

On ta r io  was reques ted  by t h e  On ta r io  Research Foundaeion t o  conduct t h i s  , 

examination. They normally c o - o p e r ~ t e  i n  o r d e r  t o  g i v e  f a s t e r  s e r v i c e  
i 

t han  t h a t  provided by t h e  U n i v e r s i t i e s .  The f u l l  r e p o r t , b y  t h e  Minera l  

Research Branch i s  I n c l u d e d - i n  t h e  Appendix. 

7.3 Samples 

Thin Sec t ion  Examination - crude rock samples.  

RC-1 - t h i c k  bedded Rapid Creek 
RC-3 - thin bedded b p i d  Creek 
F - 1 1 - t h i c k b e d d e d  F i h R i v e r  t 



7.3 Samples (cont inued)  

X-Ray Di f f r zc t io r i  

Crude Samples - RC-1, KC-3, RC-5, F-11. 

RC-5 was s e l e c t e d  f o r  sil t h  e  m e t a l l u r  g i c a l  t , e s  twork. 

Magnetic Roast Samples - KC-5 Tzst 5 ro;st p roduct  

v -Lsc  -, 2 zoas r  product  

M e t a l l i z a t i o n  S a m ~ i e  - T e s t  3 -1; 325 Xcsh 
m e ~ a l l i c  beads and 
- 325 Xesh product  

7.4 R e s u l t s  

Pe t ro logy  - The ch ie f  c o n s t i t u e n z s  a r e  qGartz and s i d e r i t e  w i t h  minor 

mica and c h l o r i t e .  The q u a r t z  occurs  &s smal l  angu la r  f ragments  

measuring 1 0  t o  20 microns I n  dlaineZer d isseminated  through t h e  s i d e r i t e .  

The s i d e r i t e  i s  f k e r  gra ined  t h a  t h e  q u a r t z  and i n  t h e  o r d e r  of 1 t o  

5 microns i n  s l z s  a s  determined cndez a  h igh  power p e t r o g r a p h i c  micro- 

scope.  An u n i d e n t i f i e d  z e o l i t e - l i k e  nir.exal appeared t o  be  d a v i t y  

f i l l i n g s  . 

The absence of  a p a t i t e  i n  t h e  t h i n  s e c t i o n s  was r a t h e r s u r p r i s i n g  s i n c e  

i t  normally i s  e a s i l y  i d e n t i f i e d  2nd the  percentage  of phosphorous is  

u n u s a l l y  h igh .  X-Ray d i f f r a c t i o n  i d a t i f i e d  sma l l  amounts of a p a t i t e  

i n  two of t h e  f o u r  samples.  Thz p h o s ~ h o r o u s  i s  suspec ted  t o  b e  p r e s e n t  

i n  u n i d e n t i f i e d  complex phosphazes r e q u i r i n g  d e t a i l e d  s tudy .  

The t h i n  bedded s l a t y  sample IIC-3 stowed banding between s i d e r i t e - r i c h  

l a y e r s  and s i d e r i t s - p o o r  l s y e r s  wi:h cons ide r6b le  c l a s t i c  q u a r t z  and 

minor mica. 



- 1 8  - 
7.4 R e s u l t s  (cont inued)  

X-Ray D i f f r a c t i o n  - ?our c rude  s m p f a s  wzr3 analysed  w i t h  a l l  showing 

t h e  major cons t i zuen t s  a s  q u a r t z  a:.L s i d z i z z .  C h l o r i t e  was p r e s e n t  

i n  t h r e e  of t h e  four  samples; z p a ~ l c e  i x  cwo of t he  f o u r  samples and 

mica appear ing  only  i n  sample RC-3. 

O ~ h e r  s i l i c a t e s  and phosphates  were expected zo account  f o r  t h e  h igh  

aluzilina and phosphoroils s n a l y s e s  bu: they were n o t  i d e n t i f i e d .  The 

r e l a t i o n  of t h e  chemical ana lyses  and t h e  mineralogy was n o t  r e s o l v e d  

i n  t h i s  b r i e f  s tudy .  

The X-Ray d i f f r a c t i o a  ana lyses  of roasred  prodnccs confinned t h e  presence  

o f  Wust i te  (FeO) which i s  non-inagzecic m d  t h e  product  of  over - reduct ion  

p a s t  t h e  magnet i te  scage.  F a y a l i ~ z ,  an i r o n  s i l i c a t e  was a l s o  p r e s e n t  

a s  an unrecoverable  i ron-bear ing  product .  Magnetic r o a s t  p r o d u c r ' o f  

T e s t  2 showzd t h a t  m e t a l l i c  i r o n  was formed du r ing  t h s  prolonged r o a s t i n g  

w i t h  hydrogen. 

7.5 , Other  Minera logica l  S t u d i e s  

It i s  r e p o r t e d  t h a t  D r .  Young submi t ted  s e v e r a l  sma l l  samples t o  the 

Geologica l  Survey of Canada f o r  chemlcal  and s i n e r a l o g i c a l  a n a l y s e s .  

M r .  R. MacLeod, m i n e r a l o g i s t  a t  t h e  Geological Survey adv i sed  us  t h a t  

no chemical ana lyses  have been r ecz lvad  and t h a t  t h e  pe t rog raph ic  

work has  n o t  been sca -xed .  

It i s  understood t h a t  m i n e r a l o g i c e l  . s t u d i e s  a r e  b&ng p r e s e n t l y  con- 

ducted a t  Queen's U n i v e r s i t y  a l though r e s u l c s  are n o t  a v a i l a b l e ,  



The 72-1 Report of A c t i v i t i e s  of t h e  Ceologica l  Survey i n c l u d e s  
I 

chemical and mine ra l  ann lyses  of  Cwo grab s a a p l e s  of unknown l o c a t i o n ,  

These a n a l y s e s  va ry  g r e a t l y  f r o a  t h e  ana lyses  of t h e  2 1  samples taken  

i n  Aug-~s t  1974. 'Its l a r g e s t  d i f f s r e c c z s  are i n  the  i r o n ,  alumina 

and s i l i c a  con ten t .  The ana lyses  of d-izsz Lwo samples a r e  reproduced 

from t h e  r e p o r t  02 t he  G.S.C. T& ze~oz;li-,g 02 t h e  T o t a l  I r o n  as 

I Fe 0 (Hemarite) i s  ve ry  mfslea6li-.g ~ i i i c e  It g i v a  a f a l s e  s ense  of  2 3 

propor t ion  and occuzrence. The % ?z2O3 5:-.aald be i n u l t i p l i e d  by 0.7 
I 

co determine t h e  % Fc presen t .  



CHEMICAL AND MINERAL ANALYSES OF BEDDED IRONSTONE 

Conducted For Tk.2 C e o l a g i c i  Sszvzy o f  ihnada 

To ra l  
Chemical. kna;vszj 

% C ' "  

";"2 
% :A. 0 

2 3 
% n o 2  
I Pe203 A 

% T  Fe ( ca l cu la t ed )  

% Na20 

% K20 

% CaO 

% MgO 

% BaO (3.69 0.04 

% P205 7.65 20.00 

% L.O.I. 21 .  G8 14.75 

% TOTAL 99.65 99.54 

Minera l  Analys is  

% A p q t i t e  

% Kaolin 

% P y r i t e  

% S i d e r i t e  

% Quartz  

% Non-crys ta l l ine  
components 

* Total % i r o n  r epor t ed  as % Fe 0 2 3' 



SAMPLING 

S a n p l i n g  Procedure 

The e x t e n s i v e  sw.e? exposures  of C & z ; z  S i d e r i t e  i n  bo th  t h e  F i s h  River  

and Rapid River  a r c a s  pzesen2ed a l i i i i c i i L t  szr,i?iing problem d u r i n g  

a recannais&ncs  v i s i r .  

F i s h  River  Area 

The sample s i t e  s e l e c t e d  immediately ezsc 02 t h e  Big Bend o f f e r e d  t h e  

b e s t  cont inuous exposiire ir, t h i s  x e a  (Sze Skecch of  F i s h  River  Area) .  

T:?e r i d g e  has  a sio:,. oP 55' rishng i.ro-.x it2 Fish  River  f o r  a measured 

d i s t a n c e  of 1 ,053  f e e t  t o  :he p a k ,  e q u i v a l e n t  t o  a v e r t i c a l  h e i g h t  o f  

598 f e e t .  C ~ n t i r ~ w ~ s  rock i s  exposed 2oz 5$0 f e e t  a long  t h e  s l o p e  

from 290 t o  870 f e s t .  The boLtom s e c ~ l o r ,  w s s  covered w i t h  t a l u s  and 

the  upper s e c t i o n  conszir.ed ovazbuzlen. 

The d i s t a n c e  a long  ihe  s l o p s  wzs m s a u z e l  wi th  a c l o r h  t a p e  and t h e  

ang le  of t h e  s l o p e  was determincd -2y 2 Bruncoi-. compsss. See sample 

Cross  Seccion 1" = iGG 22. 

Dua t o  t h e  l i m i t a t i o n  o l  c i n e  aza ;he s t ec?ness  of t h e  s l o p e ,  t h e  sample 

l e n g t h s  were neasured  ~ l o c g  :he s i o 2 e  wi th  50 foo;  s e c t i o n s  marked 

(except  F-14 i t  30 f e e t ) .  The d;p of i h e  beds was h o r i z o n t a l  G O  5' 

s o u t h  and f o r  t h e  purposz 05 calcula.Ling t h a  t r u e  sample t h i c k n e s s  t h c  

beds were taken  a s  h o r l z ~ n L s 1 .  



Each sample weighed from 7 t o  1 5  p o u ~ d s .  The samples were taken  by 
I 

breaking  1 t o  2 i nch  p i e c e s  froir. ~ i ~ h  band a c r o s s  t h e  beds w i t h  a  

g e o l o g i c a l  hanmcr. Sasp le s  were rakec con t i cuous ly  a long  t h e  580 f e e t  

of exposure. Rcgula: 50 f o o ~  sarii;>le lengLhs were s e l e c t e d  due Lo t h e  

v a r i a b l e  P ropor t ion  of  t h i c k  and thln b d d e d  ri:iaccrisl (See Cross  S e c t i o c  

of  F i s h  River  S a q l i a g j .  Ocker s i ;ca wcre i n a c c e s s i b l e  o r  d i scon t inuous  

(Photographs 1, 2 ,  3 ,  6 ) .  

8.1.2 Rapid C?c.ek Arcs 

The b e s t  cont inaous exposure of :he Qazrcz S i d e r i t e  occu r s  a l o i g  C r y s t a l  

Creek which f lows dsstward into k p i d  Czcek. See Sample P lan  Rapid 

Creek at a  s c a l e  of 1'' ;: 200 r'eez. Sai;pll;,g of two f l a t  l y i n g  r i d g e s  

of Quartz S i d e r i t e ,  e a s t  of X a ~ i c  Czezk (2hotographs 7 and 8) would have 

provided l e s s  coc t inuous  rock  e q o s x e .  

The C r y s t a l  Creek v a l l e y  was c h a i x d  fro;; t k e  Shale-Quartz S i d e r i t e  

f o o t w a l l  c o n t a c t  t o  t h e  Shale  t a a ~ i n ;  w a i l  and t o  Rapid Creek. The 

i r r e g u l a r  p a t h  of the  Creek was c h a z t e l  by 6 Srur,"ion cor.zpass w i t h  

h o r i z o n t a l  d i s t a n c e s  r.?asureC ky i nylon xeasu r ing  cha in .  The l o c a t i o n s  

of t h e  5  sai iples  t s k e c  a r e  S ~ O W L  the  ssiiipie p l an .  The Quartz  S i d e r i c e  

has  a h o r i z o n t a l  span of 1,950 f c z ~ .  Thc t zue  Chickness of t h e  Quariz  

J 
S i d e r i t e  was c a l c u l a t e d  ;o be  1 ,610  Zor t ;  1 ,400  f e e t  aL 60' and 550 fee: 

0 , a t  50  average  d i p .  

A complete saiapling of t h i s  s e c t i o n  was riot p o s s i b l e  due t o  the t ime 



and nuniber of sample bags a v a i l a b l e  s i n c e  t h e  ainount of exposure was 

g r e a t e r  than  a n t i c i p a t e d .  

The cont inuous  exposure a long  t h e  c reek  bed was mapped t o  show t h e  major  

0 c o n t a c t s  and rock  types .  The s l o p e s  a long  t h e  v a l l e y  v a r i e d  from 60 

0 
t o  30 forming rock  c u t s  which &re 403 zo 600 f e e t  deep (Photogrsph 1 1 ) .  

Five sample s i t e s  were s e l e c t e d  co 32 t y ? i c a i  of  t h e  v a r i o u s  types  of 

thick-bedded and thin-bedded Q~zrcz S i d e r i t z .  Continuous c h i p  samples 

were taken a c r o s s  each bed w i t h  6 gealogicai .  hammer f o r  a h o r i z o n t a l  

d i s t a n c e  of 25 f e e t .  Th i s  l e n g t h  w ~ s  selected a r b i t r a r i l y  t o  p rov ide  

about  1 0  pounds of s anp le .  



Overburden /i 





- 

8.2 

Sample 
No. 

F-1 

F-2 

DESCRIPTION 'IELD SAMPLES 

Length True 
Fee t  Thickness  

Fee t  D e s c r i p t i o n  -- 

FISH RIVER ARFS: - C__- 

Grab Thick heddkd Q u a r t z  S i d e r i t e  w i t h  25% t h i n  bedded S i d e r i t e  Shale  - weathered 
t o  gun-metal b l u e  co lou r .  

- r e p r e s e n t a t i v e  of exposure sou th  of Big Gend. 

V e r t i c z l  32.5 S t r i k e  GO@ D i p  15' S. Rusty brown wesi l icr ing intey-beddcd hard  Quar tz  S i d e r i t e  
Sample and t l i i n  bedded f i s s i l e  S i d e r i t e  S l a t e .  Dard Quar t z  S i d e r i t e  beds  v a r y  froin 

4 inch  t o  6 i n c h e s  t h i c k  formirig ab3ut  50% of t h i s  C X ~ O S I I T C .  

See Sample Cross  Sec t ion  - F i s h  River  

F-3 50 f t .  27.5 
a long  35' 
s l o p e  

Ch ie f ly  gun-irotal b l u e  weather ing  thick-bedded Quartz  s i d e r i t e  w i t h  10% t h i n  
0 s l a t y  m a t e r i a l .  Dip f l a t  t o  5 South,  

Gun-metal b l u e  weather ing  thick-bedded Quartz S i d e r i t e  w i t h  20% t h i n  s l a t y  
S i d e r i t e .  

F-5 t t  t t  80% thick-bedded Quartz  S i d e r i t e  and 20Z thin-bedded Quartz S i d e r i t e /  

F-6 at 11 . 75% thin-bedded p l a t y  Quartz S i d e r i t e  w i t h  25% t h i c k  6edded v a r i e t y ,  w h i t e  
secondary c o a t i n g .  Two 5 f o o t  r u s t y  weathered s l a t y  bands occur  w i t h  t h i s  sample; 
r u s t y  appearance due  t o  weathered disseminated Pyr i te -Marcas i te .  



DESCRIPTION OF FIELD SMIPLES (continued) 
d 

Sanple  Length True 
Ho . Fee t  ThTckness 

Fee t  D e s c r i p t i o n  - -- 
F-7 50  f t .  27.5 50% thin--bedGed, 50% thick-bedded Q u a  Lz SFder i t e .  

a long  3.5' 
s l o p e  
(F3-F15) 

F-8 II  I I  . 70% thin-bedded, 30% thick-bedded Quariz S i d e r i t e  w i t h  wh i t e  c o a t i n g  ove r  m3st 
of t h i s  sa1np3 c. A 2- f t .  and a 3-ft . r u s t y  shal-y hands occur i n  t h i s  s a n p l c .  . . 

F-9 I I  I I 85% thick-bedded,  15% thin-bcdded QwrLz Sider f  t e  contairl-il,g 5 rust-y sJ-aty band-  
i n  t h i s  sample v a r y i n g  from 18  incl les  t o  2 f e e t  i n  t h i c k ~ l e s s .  

F-10 11 11 Medium t o  thin-bedded Quartz S i d e ~ i t e  w i t h  ~ n j o r i t y  o f  beds n::zsui-3ng 3/1" t o  31- 
t h i c k ;  brownish g rey  weathered s u r i a c e  with s m p l e  coutcini-lig LI:C 2 f o o t  r u s t y  
s l a t e  bands. 

L 

F-11 II  II  90% gun-metal b l u e  weather ing  thick-bedded and 10% t h i n  f i s s i l e  s l a t y  beds .  Whit 

secondary c o a t i n g  covered most of t h i s  sample. Dip 5 O  South. 

F-12 11 11 
50% thick-bedded, 50% thin-bedded Quar tz  S i d e r i t e  w i t h  hard bands up t o  1 inch 
t h i c k ;  minor in te rbedded  r u s t y  bands.  

F-13 II II 90% Thick-bedded, 10% thin-bedded f i s s i l e  Quartz S i d e r i t e ;  s t r o n g  j o i n t f n g .  

F-14 30 f e e t o 1 7 . 1  
a long  35 

S i m i l a r  t o  F-13 w i t h  gun-metal b l u e  weathering. 



Sample Length True  
. No. Fee t  Thickness 

Fee t  

F-15 59 fee2 27.5 
along 35 
s l o p e  

F-16 Grab 
a c r o s s  
50 feet 

DESCRIPTION OF FIELD SMPLES (con - . t inued)  

4 

Descr ip t ion  

Ch ie f ly  t h i n  bedded w i t h  20% ha rd  bands  vp t o  3/15 inch  th lck ;  g u n - n e t z l  
b l u e  weatherjng. 

Rusty t h i n  bedded s l a t y  Quar'iz Siderite with  p i - o z k e n t  g ray  c o l c ~ u r  on the  
fresh surface. 

P a r t  o f  l a r g e  outcrop 500 f e e t  ahovc Fish Ri-vci- 1-7. miles c a s t  of b i g  b e d .  
Sanple  taken  by A .  Rulan 





9.0 CXEMICAL ANALYSES 

The fo l lowing  t&:e c o n t a i n s  t h e  Cteiaical Analyses  a s  r e p o r t e d  by 

t h e  Ontaiiio 3eszs:ch Fonndatioc. 

The Appendix a i s o  cori2ains a r cgoz t  of  n s e m i q u a n t i t a t i v e  spec t rog raph ic  

a n a l y s i s  of s anp ie  3'-17. This  is  2 s & ~ i k i > l l  of t h e  s o f t  w h i t e  secondary 

mine ra l  formicg an i r r e g u l a r  c o c ~ i a g  on t h e  Quartz  S i d e r i t e .  

The ch ie f  conlponents ars: 113-52 S,  A 1  

5 - i . O  Y e ,  S i ,  Mr 

i.0 - 0 .1  K, P ,  Sn, Ca 

Thi s  might sugges t  a secondary s u i a h a t e  n i s e r a l  a l though i t s  i d e n t i t y  

i s  unknown. 



Sample 

. REPORTED BY ONTARIO XES1i1:iCK FOUT\9,4TION 

SiG, ?In 
L 

% 
L.O.I .  



The tes twork  was c o n d ~ c t e d  by t h e  ai:;;rio Xesearch Foundation which i s  

t h e  most experienced Cznadian coi';ixrzLaL l a b o r s t o r y  f o r  py rometa l lu rg i ca l  

I n v e s t i g a t i o n  Of i )e l ia  I r o a  Ore Sa;:..>le RC-5" c o s t a i n s  t h e  d e t a i l e d  t e s t  

r e s u l c s  02 8 zossc ing  and 2 r n e t a l l i z a ~ i o : ~  t e s t s  conducted under t h e  

s u p e r v i s i o n  of H.E. S c d .  Thi s  zepaz2 is  i n c l ~ d s d  i n  t h e  Appendix a l o n g  

w i t h  t h e  Cheinical Ar,alyses and & ~ v y  Liquid t e s t  r e s u l t s .  The above 

tes twork  can or,ly $2 c o x i d e y e d  v e q  p r e i i x i n a r y  and l i m i t e d  i n  scope 

by an au tho r i zed  e x ~ z a i i t u r e  of $2,562. 

10.1 Summary of R e s u l t s  - h a s t i n g  a 3  FIcta1lizztioi-1 < 

1 )  N i n e r a l o g l c a l  exsminat ion stowed t h s t  t h e  S i d e r i t e  and Quartz  i n  

t h e  D e l t a  san2les w e r e  vezy 2ine g r ~ i n e d  and t h a t  p h y s i c a l  

separation appeered l e s s  p r o x i s i n g  than  py rometa l lu rg i ca l  t r ea tmen t  

2) Ten tests were conducted t o  conve r t  t h e  S i d e r i t e  and t h e  o t h e r  i ron -  

b e a r i n g  rninerzis  i n t o  Magnet i te  o r  M e t a l l i c  I r o n  i n , o r d e r  t o  r a i s e  

t he  concencrz te  gradc  by i i l a ~ i ~ e t i c  s e p a r a t i o n .  It was assumed t h a t  

complete i n e l ~ i ~ A g  of a  rock  w i r h  15-25% T o t a l  I r o n  would be  i m p r a c t i c a l ,  

e s p e c i a l l y  w i ~ h  t h e  high phosphorous con ten t .  

3) The 1 0  t e s t s  coris is ted of : h ~  fo l lowing:  

a) 3 - Magnetizing Roastir,g t e s t s  where Carbon Monoxide and Hydrogen 

were used a s  reducing  agen t s  t o  conver t  t h e  S i d e r i t e  t o  Magne t i t e ,  



) 

3) 6 )  2 - M e t a i l i z z t i o n  tests (Di rec t  ~ e d u c t i o n )  where Hydrogen 

was used a s  ii re duct an^ ai LexLxra tu re s  i n  t h e  range of 

1850 - 2 ~ 5 0 '  F in ordz-r :o reciucc the  i i d e r i t e  t o  M e t a l l i c  I r o n .  

~ a ~ z i r . g  Roas t i r ,~ ;  t e s t s  where ;he conversion o f  S i d e r i t e  c )  5 Ox" " 

4 )  Ysgnet iz ing  R ~ n s i f i l g  t e s t s  fa11cd t o  produce a high-grade product  

and r e c o v a r d  on ly  s i i g h t i y  ;;,ore than t h a  35% of t h e  T o t a l  I r o n  

The 5esc  r e s u l t  was t e s t  5: 

% 'rd t - % T Ye % T Be D i s t r i b u t i o n  

-325 Mesh D.T. Conc. 20.8 43.9 37 .6  

-325 Nesh D ,T. T a i l i n g  64 . 2  22 .0  - 62.4 - 
Roasted Calc ine  85 . J  26.6 100.0 

I n  tes:  2 u s i n 2  Hydrogen c2.e r e d ~ c t i o n  appeared t o  b e  c a r r i e d  too  

f a r  w i ~ h  a weight  l o s s  i n  :'ha roasted pzoduct  o f  26% compared t o  

t h e  n o r n a l  15%. X-Xay 3 i E f z a c t i o n  showed m e t a l l i c  I r o n  i n  t h i s  

r o a s t e d  p r o d ~ c c .  

I d e a l  r o a s t i n g  c o n d i t i o n s  were n o t  achieved .  The samples responded 

r a p i d l y  t o  r educ t ion  r o a s t k g  and i t  i s  f e l t  t h a t  t h e  t imes  were 

too long  causLng o v e r  raduc:ion. h s 2 i t e  of a lower %CO i n  test 

5 t h a t  t h e  r educ t ion  w;s e x z n a e d  t o  produce non-inagnetic w u s t i t e .  

The presence  of Wust i te  wzs confirmed by X-Ray D i f f r a c t i o n  o f  t h e  



-325 mesh fcei  t o  :he Gavis 2 ~ 5 ~  2~oi i .  T e s t  5 (See Mineral  Study . 
Iieport i n  A??e:-.bi:;). ~ ~ y a i l a ( k , S I 3  ) was the  second most abundant 

L; 

minera l  which &;& ?zoduca L >ow-grad2 coccencra te .  

6) I l e t a l l i a z t i o r ,  YcsLs were IrLzo;.ciislva a l though Tes t  3 produced 

ine t a l l i c  > e ~ ~ . ,  ~oi iLai i i lng  $3.22 YoLd I r o n  snd 77.6% M e t a l l i c  

I r o n  u s i a g  ~.yc~Yoge;l ~ " L ~ G S G '  ?. 

Tes t  3esL.i: 

x \\t - % T 32 % P - % T Fe D i s t r i b u c i o ~  

4-325 M X a t s l l i c  S e ~ d s  s . J  *: 82.2  8.25 33.5 

-325 K D.T. Conc. lL. 9 53.5 2.53 - - 39.0 

T o t a l  Recove r s j l e  X?r&Llics 2L.2 56 .7  4.75 72.5 

D.  T. T a i l i n g s  

Me ta l l i zed  Product  

Th i s  ces; showed thai: ~ h e  i ;c ' i ;Liz~d 2roduct  a t  -325 mesh would produce 

a cozcencra te  w i t h  on ly  5 8 . X  T Ye a l thoagh  X-Ray D i f f r a c t i o n  a n a l y s i s  

showed r h a i  on l y  XzEa l l i c  Xzoti and  Q ~ a r L z  were P r e s e n t .  A t  -500 mesh 

test 4 Dcivis TLSz concentrLCe coAatainad 50.0% T i?e a l t hough  i t  was 

65.6% m e t a l l i z z d .  

Oxid iz ing  Rosatit?!; c e s t s  f a i k d  LO conve r t  an  a p p r e c i a b l e  amount 

of t h e  i r o n  t o  Fh=;;retite which z; -325 mesh i n  T e s t  8 produced a 

Davis Tube c o i - ~ c a - ~ r ~ - a ~ e  c o c t ~ i ~ l r . ~  37.7X T Fe a t  39.7% T Fe Recovery. 

Condit ions t e s t e d  conver ted  thz z a j o r l t y  of t h e  i r o n  t o  Hemacite. 



10.1 Summary of R?snl:s (cont inued)  

8) No Mar~gacese oz Phospk.orocs , : .dys~a were xade s i n c e  t h e  magnet ic  

concenczace w ~ r z  low i n  TL, c o q a z c d  so t h e  normal 80-90% T Fe i n  

a n e i d i i z e d  ; ~ o t u c t  GZ 66-63,; xi 2 mhgneiic r o a s t  product.. 

10.2 Sumnary of Heavy Llc;<d R e s u l t s  

1 )  S ink- f loa t  iescs conducted t c  2 spcc i f i c  g r a v i t y  of 2.96 were made 

on two shx> les  2~or.1 each of A e  B o ? i ~  Creek a r e a  (RC-2, RC-3 and 

t h e  F i sh  River azea  (F-3, B-2;). 

The purpose of c;lese t s s t s  was t o  descrinine whether low-grade s l a t y  

bands coald be r e j e c t e d  ar a coz r se  s i z e .  Except f o r  RC-2 which 

i s  a thin-beddeci s l c t y  v a r i e t y ,  t h e r e  was l i t t l e  o r  no upgradihg 

by ? e j e c t i o n  02 b a r r e n  beas .  The T Sa l o s s e s  i n  t h e  t a i l i n g s  

were high .  

'17 , , ~ s d  -. 2 - 3 5  Sink 
% T P e  Z W t  % T Fe % T Fe D i s t  

RC-2 S l a t y  v a r i e t y  

RC-3 Thick bedded 

F -3 Thick bedded 

F -11 Thick bedded 



I 

I 10.2 Sumrary of Haavy LLqc id  Rzsuizs  (con~lr.iiiic) 

1) (coat  inued) 

t a i l i n g s  :ram ;hc s l a iy  bsLs;  shc Fish  Xiver samples were more 

uniform and ti-,ick bedded w i c k  eve;, l e s s  upgrading i n  t h e  s i n k  product .  

The Phos2horous conten; i n  cil csses i nc reased  in t h e  s i n k  product  

compared t o  t h e  crude sample. Thos>horous r e j e c t i o n  in t h e  f l o a t  

producc was i * ~  tt.e range of 15.SX io 39.6% w i t h  the g r e a t e r  

r e j e c t i o n  i n  chs Rapid Crsek aainpks.  



11.1 Oxidizing i i o a ~ ~ l f i ~ ; ;  - S i d e r i  ce i,: d i 2 0 ~ ~  C s i ~  be  conver ted  t o  a magnetic 

product  under c l o s e l y  controlled ~~ i , lpz . , - s  :;lra a d  gas c o n d i t i o n s .  An 

o x i d i z i n g  r o a s t  is  made i n  2 d e f l z l c i x y  of rhe rheo reL ica l  amount of 

oxygen aL 7aG - 805' " (1300 - 1 4 7 ~ '  -" . With i n s u f f i c i e n t  oxygen, 

t h e  s i d e r i t e  i s  convar ted  t o  r c a g r z ~ i t e ;  but o v a  r o a s t i n g  w i t h  oxygen 

w i l l  produce heiiaricz. 

The followirig equa t ions  i l i u s t r z : ~  t h e  chemica l  r e a c t i o n s .  

Oxygen Def ic iency  

Oxid iz ing  Roast TC %mat i re :  4 Be Cog + O2 -> 2 Fe2 O3 + 4 CO 2 

11.2 Reduction Roclscirig - S i d e r i t e  i s  hea ' ie~  and c a l c i n e d  t o  Hematite i n  

a i r  t h e t  reduced i a  czrbon rn~r~oxicie o r  hydrogen w i l l  have t h e  fo l lowing  

r e a c t i o n s  : 

Calc in ing  t o  H e m ~ t i t e :  4 Pe COP, - : -0  ->2 Fe 0 4 - 4  C02 
3 2 2 3 

Reduction t o  Magaecite:  3 Ye2 O3 -k CG-> 2 Fa 3 O4 + C02 

o r  3 Fe, 0, -;- X,;i 2 Fe3 O4 + H20 - J L 

F u r t h e r  r educ t ion  02 t h e  magnetite w i i l  Lorn r.on-magnetic Wust i te  (Fe 0 )  

7 .  

which can noz be recovered m a g n e t i c ~ d y ,  



Exper inen ta l  work L: she  U.S. L z ~ a ,  a, P =  &-.AS - = has  shown t h a t  magnet i te  . 
car, be produced by haciil:;: h~ i . . - iL ;~  WLL s;;-;p :;-on ii; a carbon d iox ide  

D i r e c t  Reduction - Thi s  i s  a l s o  csiie~ s o l i d  s t a t e  r e d u c t i o n  t o  

m e t a l l i c  i r o n  wi thoa t  p a s s i ~ g  ~ i . r o &  a l i q u i d  phase of  i r o n .  The 

resul2ir.g n e t z l l f z x !  pzodilcL i s  c a l l c ~  s , jo; lg  i ro i l  which w i l l  r e o x i d i z e  

i f  s t o r e d  i n  a  we; ~ n c o v e r e d  iZJa. S2onre i zon  has  been s u c c e s s l u l l y  

used i n  e l e c t r i c  l u r c a c e  s~c .s l t izg  a s  a s  z i l t e rnz t ive  t o  s c r a p .  S idbec ,  

t he  Quebec Governmerit s t e e l  plan: i s  ex2znding t h e i r  e l e c t r i c  me l t  

shop t o  consum one n i l l i o n  t o L x  p r  yczr o: sponge i r o n  produced i n  

t h e i r  Xidrex ~ U ~ T L ~ C S S  ~ s i i i g  c h l c i l y  p c l l s c s  and minor amount o f  s i z e d  

lump o r e .  The use  of sponge i r o n  iil e l e c L r i c  sme l t ing  has  been wide iy  

accepted  i n  m a y  coun:ries a s  an a i c c ~ n a t i v e  t o  s c r a p  which has  wide ly  

f l u c t u a t i n g  p r i c e s ,  anii a build-up 02 uf ides i reable  t r a c e  e lements .  

The d i r e c t  red t ic t ion  p roces ses  a e  b a e d  on e i ~ h e r  gaseous o r  s o l i d '  

carbon r e d u c t a n t s .  

Gaseous Reductants  - The fo l lowing  equa t ion  r e p r e s e n t s  t h e  r e d u c t i o n  

of  hema t i t e  t o  m e t ~ l l i c  i r o n ;  t h e  r eace ion  is  exothermic: 

Pel O3 4- 3 CO -p 2 Fe + 3 CO -k Heat 2 



Hematite and hydro,sn can a l s o  2 ; -ocxz  ~ e i a l l i c  i r o n  w i t h  an  

Hydrogen i s  a iLoYe c i z e c t i v e  r e t x ; , n c  Eoz t h e  a s u a l  o p e r a t i n g  

0 
t empera tures  over  &GO C.  Thc css: o i  part hyarogen i s  n o m a l l y  too  

h i g h  excepc f o r  s 2 ~ c i a l  powder ire, ~i j ;3 i ica2ions .  The accompanying 

E q u i l i b r i m  D i a g m  I l l u s t r a t e s  t2c  gzs coxpos i t i on  - t empera ture  

r e l a t i o n s h i p s  ~ e c i ~ i ~ ~ d  Lo prodace x.&r.dti.Le, w u s t i t e  and i r o n .  

Reducing Gzs ?ro?.ss:Lon 

Xeducing gas  c ~ n c a k 2 . g  caxbon m z o x i i e  o r  hydrogen can be  produced 

from a v a r i e t y  o: s s ~ z c e s .  

a> ~ ~ t ~ ~ ~ l  cz3 - C e S ~ 1 2 : L m i ~ k t  ;-- j t~-.-- 2 gas  and s team a r e  mixed, 

p r e h z a t e ~  &-.d pzocessed ii: rhe  i>zcsence o f  a n i c k e l  c a t a l y s t  

accord ing  t o  

cons tituei-,: . 

The reformed 

hydrogen 2nd 

t h e  f o l l o w i i ~ g  equacion u s i n g  methane as the  c h i e f  

gcs a f t e r  c o o i i n ~  co;:rains approximately 74% 

iSX carbon ;;;onoxiac and t h e  ba l ance  as carbon 

d iox ide  and ;xLhane. O c k r  l-;yd~oc~boi-Ls such a s  naptha  and 

petroleum arz a i s o  s u i t a b l e  40r  r s forming .  Reformed gas  is  used 

i n  t h e  Kyl (Mexico) and X i d r u  d i r e c t  r e d u c t i o n  p roces ses .  



I ! 0 ..'&., ---.-. . . - -  . ' . . 6  

1 .. - ? h  1 . -  
SO0 SGO sGS GGC (du C30 $39 1,0015 



11.4.1 Reduct ion RoasLicg - Sevezal 2 i h t  ;I~.I; ,.-id seini-c~mnercial plancs 

. . have been o p z ~ s t c d  ;;L ki;.neso~a L;r ::-.L ir;atx;=nt o f  low-grade ox id i zed  

taconite. Some of these have Incluzea work by X.A. &i:na a t  t h e  







Thi s  pzoczss  hcs had s I G L ~  L-.La;ozy 0 2  dsvdopment  and pool ing  

2) K r u 7  Ti~n;? ~ r a c z s s  - T ~ - " c ,  ,,, ;Y ' f h  0 i i 1 ~  ~ ~ O C ~ S S  developed f o r  

the treaxzr.2 02 low-gzz& o2 i i ; i c  S a i ~ z z i t t e r  o r e s  i n  Carmany. 

Fine IGW-zradz ora or c o i - . c ~ i ~ ~ r ~ < s ~  zze f e d  into a  b r i ck - l i ned  

r o t a r y  ki l rb  alai;g with Lcw-~-, 0 - 6 ; ~  -,-- C! - C ~ Z L  L S  t h e  r e d u c r a n ~  Z ~ G  he.&; 

source. Tke process is a contk iuous  r d c c ; i o n  a t  h ighe r  



%.E.  Neal P.Eng. 

October 25, 1974 



1, Ontarici R2scarch Fcj~ndarlo;: - Lei;~; ol P:z. Blskupski with 

Delta I ron  Gzz S z q l e  RC-5. 



SklERIDXN PARK, MISSISSAUCA ONMRIO, CANADA L5d I23 P/:aN;' ( 4 l j J  822-4111 OR 179-9771 P TWX 610-492-2524 

Mr. H. E. Neal, P,Eng., 
C o n s u l t i n g  i < e ~ a l l u r g i s C ,  
X. E .  Nezl & A s s o c i ~ a ? s  Y ~ c i . ~  
1 2 4  Roxborough h i v e ,  
To~on'co,  On ta r io .  

Dear S i r ;  . 

. . Be: 

The sink-float tssts were c o r i G u e ~ ~ c  a,: z s i z e  of minus 114  i n c h .  

sample F-17 

Youzs veyy t r u l y ,  



We. 
i3 * - 

2 
\:- 

' A l l  - 
% 

L.O.I. 



at. 2.b" S.G.  

X % 
2 - - D i s t .  Sample Product 

RC- 2 Sink  

F l o a t  

S i n k  

F loac  

Head 

Sink 

F loac  

Head 



Appr .  % 

S ,  A1 

Fc, S i ,  42. 

I<, ;P, Sn, Ca 

Ti, N i ,  C G ,  Cu, 



StINiIDAN PARK, MISSISSAUGA. ONTAh'lO. CANADA. L6K IS3 PtION,' (415) 822-4111 OR 2/3.9771 iX TWX GlO.J92.25?4 



I N T R O D U C T I O N  

C O S C L U S I O N S  

T A B L E  I1 - Magnetic Zoas t l zg  B e s u l t s  

TABLE 111 - M e c a l l i z i i l ~  L c s u l C s  



fo l lowing;  



2, TEST PROCEDURES P.SU 8::SiTLTS 

' 2 . 1  Magnet iz ing Roasting' 

. . 
.Lest t o  t e s e  cha-nges wsza ~ ~ z i i s  Ln ., . rar* e'-., :.-Ti 022  ;:20;-i;;,iOIi, t h ?  

* . - 
i n d i v i d u a l  r e s u l ~ s  z z s  20, ~lz>c: ly  C G : , ~ L ~ ~ ~ ~ L C ,  'xi S;IOW G law 

gzound zo minus 325 rfiesh. 

I n  T e s t  1 u s i n g  5 C3 -CO r a c i s  o i  2 .5  L O  1 a c  >675*F f o r  2 
2 hours  practically no ;;iagneLic ir~rr W;S ?L-OCLCZU w:"rL;c in t e s t s  u s i n g  

a CO -CO m t i o  of 5.6 t o  ;t ; i O G Q F  2;: 2 ;-.;L:s t h e  3;vls tube 
2 

rnagnecic i r o n  r ecove ry  wzs 57 .6% of  to: ; :  lzo.7 L i  LG.3Z g x d e .  A 

s i m i l a r  r e s u l t  was ob t a ined  12 T e s t  2 u s l ~ ;  ;-.ybrozzn ;cnosphere a t  

167S°F f o r  2 hou r s ,  

Both t h e  magnet ic  and nan-magriztie f - a c t i o n s  of a l l  c e s t  
n.. produccs ~ s s a y c c !  h igh  i n  i c r , o u s  i r o n .  i , . d s z l ~ ; ^ r ?  :F.CSC ~ ~ ' ~ z s u l ' i s  ;zo 

b . , ~ L  : ;GS: "L L';d i ~ a 2  i i ?  the c o n s i s t c n t  w i c h  t i ic  iix:ic;iciij;: "-'- 
/ 

t - r . . _  .. ,- --.- ~ ~ c u r  a s  it,? i r o n  csrbonr.::~ .-. : ' . , * :  .i ;icconnc?-;t:r, 



i n  t h e  t e m p e r a t u r e  r a n z c  f ~ o r i i  350" - ;25G0Y. T f  che  l o s s  o f  i g n i t i o n  

o f  1 5 %  o f  t;?e f e e d  wei$12 2 s  ~ C C C ~ ~ S ~ C ~  ii j L l  - . .  i ~ ;  . oil ehe  head sample  is 
- .  assumed t o  be a l l  due  LO c a r b o n  d i o x i ~ c   el^,-,,vi;-,g :i'ois d e c o m p o s i t i o n  

- .  oLC s i d e r i t e g  t h e a  by c a ; c u ? a t i o n  t h c  .i.L~:i.:,.~ \ .dU,b  a c c o u n t  Lor  o v e r  

70% o f  t h e  t o t a l  i r o n  i n  tile o r e .  S:.,cc ::-,d c d n v e r s i o n  o; s i d e r i t e  

t o  m a g n e t i t e  would r e q u i r e  some a d d i ~ i o : ~  o f  cxyzca, i t  f o l l o w s  t h a t  

u n d e r  r e d u c i n g  c o n d i t i o n s  ~ o s t  of t h e  i;;:. .... d t i i ~  r emain  i n  f e r r o u s  

form. 

T e s t s  6 t o  10 were c o n d u c t e d  G;: u,: c;rp->io:atory b a s i s  t o  
. . t e s t  t h e  e f f e c t  02 ll: ,ii ' ici a c c e s s  of  ;I;. cd,- lions ar: l39O0i7, b u t  

t h e y  p roved  ve7y  d i f L i c c l L  t o  c o n t r o l  c;-.d ylclded no b e t t e r  r e s u l t s  

t han  were o b t a i n e d  u a d e r  i ec iuc lng  c ~ n i i l ~ L a i - , s .  

Whenever e x c c s s  a i r  was ac ;dF:~~i  char;e was r e a d i l y  

o x i d i z e d  t o  h e m a t i t e  a s  evidcnceci by 'i;c ? i . d ~ L s i i  a?pear i ince  o f   he 

product:  a n d  t h e  low <ex;-ous i r o n  a s s a y  ~ : i S w ; l  ;or  Tes ' is  6 and 7 i n  

Tablc  I V .  Some m a a m t i c  i x . 2  was pi -ocl~ced G L i  t h ~  c o n c e n t r a t e  was 
.-7 i n v a r i a b l y  low g r a d e .  in l e s t  1 0  t h e  a l l -  ~ L : J L C  was c o r , i x o l l e d  t o  

a v o i d  e x c e s s .  S ' c i l l  t h e  2i-ociuct o u t e r  Lu;rczs were  r e d d i s h  w h i l e  t i l e  

c e n t r e  was b l a c k .  The r e s u i c s  of t h e  Dsvls C ~ b c  t e s t  and a s s a y  

c o n d u c t e d  on t h e  b l a c k  p o r ~ l o n  o f  t h e  2:oduci i n d i c a t e d  it t o  be o n l y  

p a r t l y  magnet ize 'd .  

A l l  p r o d u c t s  w e r e  c e s t e d  a t  i ; l l n ~ s  325 rnes;?. 

/ M e t a l l i z i n g  T e s t  3 was c a r r i e l  o s t  iii hydrogen a tmosphere  

h e l d  a t  a Lernpcraturc of  205G0P f o r  2 h u u r s .  

T11c p r o d u c t  a2pczrc t i  a s  a siny,lc \:l~~i;lX 01 Cuscd and b r i t ~ l e  

n l a t c r i a l .  Upon broal\ i  ,,g a,d c r u s l i i n ~ :  L';,? ;x ,>dLic ;  yl \>;dcd 5 m e t a l l i c  

beads  e a c h  w c i ~ h i n g  ;bout  1 Cram and  so;,,^. o't:.~;' b r in l iL" ;  p l u s  325 mesh 



,7 ,,,,s ?r-ocaci &)p~'z;-eS l e s s  u n i f o m  I n  comparison wi 2. l esc  3 -": 
. - .  

CcrL,,LL L C 1 ~  3na 2LCu;ld~i.-.J a2cu:l~i the e a r n e r s  of and l e s s  s o l i d .  It was - - - - ' - 9 -  --- 
t h e  bed w h i l e  fu sed  and h ~ i i ~ ~  ~t the cs.-.:c:. Xo 1 t : ~ e  n e c a l l i c s  w a x  

no t ed ,  The Davis tube  ~ c s :  wzs C O ~ G U C L ~ Q  02 L ~ . I &  5JG Kesh,  buc a l l  

i r o n  g rades  and r e c o v e r i e s  wcre considerably ;ow?: t han  those  ob ta ined  

under  T e s t  3 c o n d i t i o n s .  

Sznplcs  of TCSL 5 ~ ; ^ o d u c t s  LI;.;"~ ; ~ L . . i ; ; i ~ d  LO the O n t a r i o  

~ e p a i t m e n t  of Na tui ia l  h s o ~ r c e s  :or m i r i ~ z a l o ~ i c c i  e x m i n a  t i o a .  The 

r e s u l t s  of c h i s  examiriazion w i l l  be : c . x5xc  s e p ~ r ~ t e l y  by t h a t  

DepartmenZ. 

3. CONCLUSIONS 

If t h e  wetght  l o s s  G n  i g n i t l o c  i s  CG,, c a l c u l a c i o n  shows t h a t  
L 

73% of t h e  t o t a l  i r o n  i n  cLc LC-5 fceC is  L;: :kc Lorn of s i d e r i t e .  The 
- - 

resalts of m e t a l l i z i n g  ~ua;s  i n d i c s ~ c  i ; c c c A ~ l ~ k : l o a  up to 72.5% of th2  

t o t a l  i r o n  which would i n d i c a c c  v i r t u a l l y  c~:: ,piccc ; n s t a l l i z a t i o n  of t h e  

s i d e r i t e .  Fe trades of t h e  laagnet ic  fractions arc a l l  low due t o  very  

f i n c  q u a r t z  i n c l u s i o n s  ( r ib inus  20 n:iccol: c.; s. r u l e ) .  'his f i n e  q u a r t z  

is present;  i n  'ihc fecC 21c: i L b  pixscnce LI. ;.LC .,:s;.a?;ic i r o n  product  



may be due  e i t l l c r  (1) t o  L o r i ~ i n a :  f i i i o  ;rair,ed nacura  of t h e  feed,  
.'I 

( 2 )  t o  f u s i o n  d u r i n g  m e t a l i i z a t i o n ,  o r  (5 )  t o  Loth tF,c abova r e a s o n s .  

The o x i d i z i n g  ZcjLci ~csul'is ii;~lc:Lc? '2xt i h c  insgnet ic  concen- 

t r a t e  contained i r o n  m&ii-.iy in t h c  f o ~ i r  G: , ;~a&ietice whcrzas r educ ing  i" 
,L r o a s t s  produced nia i n l y  E c r z ~ ~ s  i r o n .  C o r m - ?  . ~ ~ , . t ; - a t e  g r s d e s  wcrc low due 

t o  f i n e  quarLz inclusions. 

A s s i s t a n t  D i r e c ~ o r ,  
Department of  ilieCa.1 l u r g y .  

JM: jc 





I n v e s t i g a t i o n  No. KP-74331 

\ 
NAGNETIC ROAS'SIKG RESULTS -- .- 

Test 
KO. - 

D i s t .  % 
T.Fe ---- 

2 D.T. Fiag:lc.tic C o x .  1.7.2 46.9 42.7 35.3  





I n v e s t i g a t i o n  No. MP-74331 

- 9 -  

TABLE I V  

O X I D I Z I X G  ROAST RESULTS --- 
.I_. 

As s a y  

Test G!eight T.Fe Fe u D i s t .  2 
30.  % -- % -- X - T.Fe ---.. - 

10 Roas ted  Product  85.8 25.9 - - 
D.T. Nagnet ic  Conc. 1 7 . 3  42.2 15.6 - 
( t e s t i n g  b l ack  a p p e a r i n g  

p roduc t  on ly)  ' 

- 



., . .- 
A x  - Lo = EL - ~ X U - '  -n i ron  

=.-. . r c - ~ c :  .> ..- ..-..I L ~ C ~ :  * ?--i)ckl +--- ; .; ?.zit r,,L;s ;; ,- - L7i:l^c 1;1 treat- . 
.... .-, C, .7 ..'.-" -;-j ,.-. -.-./ yJ..... 2;!icd to ~ i l v e c ~ ~ ~ a ~ e  ,,.c E'oC""" , -5.2 z ; d - ~ l t >  '-7- -- - - ', --.-"A -4 

.......... , - >LC .& c2-L .:.- .. ..-'- .... '.OPJ Of 'il=2 '- ..*>'C -.: .-" 
L..Clib.LC. - L"--J-- G ,..,, sri';h C!ls oziglnal 

*r!zcd ,$.:$3,-!~:; ; .. 

- .  
LJi sLu2i2s 2-2 c>-p._ctal-iL;d ' j J  - r-i-,oise- of grain and by ;he 

1 .  ,7-- pl-eseilca of qsarzz ;;L ~ l ~ ~ ~ ; ~ ,  -..J ' ;uc;z ilccurs PS small ~~~~~~2 
clascs  10 20 ~;;Lcya~-~s . -. - r ~ ~ c . ~ -  . - .- - g;lyou" hhe carbo-nate. 

a: I to  5 m l c ~ o n s  i n  s i z e .  

~ c - 2 :  - con;i;;s 6.; ; -f , si<ex&ee sur-ounded - 
by consi~errb lo z;ci~L2 .-q.'- ,,,,-a: - --I ;?~c;L. ca fill C C V ~ ~ ~ Z S .  nie . . . . .  . pr.-ue aino--;s we;a ;'.it ,pss-c:vr-y - ,~G.;LAALL - - -' I - *  * b i i ~  a x .  babved  to be 

continued.,.. .......... ..r...................................... ' 
DIRECTOR 



se-5 - Q.. - ..-'- .- .... - U G L L ~ .  " d  

...... SidcrLce. 

The x-ray peeks o'atclincd i n  t h e  lac;az f : ~  s a n 2 l e s  (m3) were broad, 
f l z r  and diffusa, icdicz:ivc o f  iccon$c:c c r y s h l l i z a t i o n .  Note 
a l s o  t h a t  :heye La lzss g s c ~ u e  in Lit C525 nesli f r a c t i o n .  C o n s i d e r a b l e  
g l a s s  was observed ic ~ h z  -325.nesh Irac:fon,under t h e  inicroscope. 
I n  co i l t r aa t  t o  :he 2I"23 s;mples, tl;a q - a z c z  a i ~ d  i r o n  peaks i n  t h e  MR2 
s m p l e  a r e  s t a z p  and w e l l  dezined,  i r d i c c r i v e  of a wholly c r y s t a l l i n e  

Concl usi on: 

1) The d i i 2 i c u 1 t y  in obt&inii-.g a ti& i:o.-L c o n c e a t r a t e  arises from 
the  in t imaze  assoc ia t icx .  of f i ne -g r a ined  quar'iz and o t h e r  s i l i c a t e s  
w i t h  s f a e r ~ t e .  

cont inued. . . . ,  





APPENDIX I 

CLAIMS SUMMARY 

N.T.S. 117-A 

DAWSON MINING DISTRICT, YUKON TERRITORY 
NO. OF 

CLAIMS GRANT NUMBERS RECORDING DATE CLAIMS 

DELTA 1-48 incl. Y82503-Y82550 May 30, 1974 48 

DAWN 1-48 incl. Y82551-Y82598 May 30, 1974 48 - 
TOTAL CLAIMS, YUKON 

MACKENZIE MINING DISTRICT, NORTHWEST TERRITORIES 

MAC 1-50 A56537-A56586 May 29, 1974 

TOTAL CLAIMS, N.W.T. 

APPLICATIONS FOR CERTIFICATES OF WORK 
-- -- - 

In accordance with the provisions of the Yukon 

Quartz Mining Act and the Canada Mining Regulations, we, 

the owners of mineral claims listed below, hereby apply 

for the following Certificates of Work as per Appendix I11 

of this report, "Statement of Costs", attached hereto: 

TOTAL REPRESENTATION WORK YUKON TERRITORY $12,100.00 

TOTAL REPRESENTATION WORK - NORTHWEST TERRITORIES $ 5,300.00 



DISTRIBUTION OF REPRESENTATION WORK 

YUKON 

DELTA 1 -10  

DELTA 1 7 - 2 6  

DELTA 2 8  

DELTA 30  

DELTA 32-48  

DELTA 11-16  

DELTA 2 7 , 2 9 , 3 1  

Y82503-Y82512 

Y82519-Y82528 

Y82530 

Y82532 

Y82534-Y82550 

39  claims - 1 y e a r  each $ 3 , 9 0 0 . 0 0  

Y82513-Y82518 

Y82529 ,  Y82531 ,  Y82533 

9 claims - 2 y e a r s  e a c h  $ 1 , 8 0 0 . 0 0  $ 5 , 7 0 0 . 0 0  

YUKON 

DAWN 9-16  Y82559-Y82566 

DAWN 25-48  Y82575-Y82598 

32 claims - 1 year  e a c h  $ 3 , 2 0 0 . 0 0  

DAWN 1- 8 Y82551-Y82558 

DAWN 17-24  Y82567-Y82574 

1 6  claims - 2 y e a r s  e a c h  $ 3 , 2 0 0 . 0 0  $ 6 , 4 0 0 . 0 0  

NORTHWEST TERRITORIES 

MAC 1- 2 A56537-A56538 

MAC 4 A56540 

MAC 6 A56542 

MAC 8-50 A56544-A56586 

4 7  c l a i m s  - 1 y e a r  e a c h  $ 4 , 7 0 0 . 0 0  

MAC 3 , 5 1 7  A56539 ,  A56541 ,  A56543  

3 c l a i m s  - 2 y e a r s  e a c h  $ 6 0 0 . 0 0  $ 5 , 3 0 0 . 0 0  



APPENDIX I1 

PERSONNEL & DATES WORKED - 1974 

A .  Kulan P r o s p e c t o r  
R o s s  R i v e r ,  Y.T. $1200/month 

G. P e n i k i s  P r o s p e c t o r  
Ross R i v e r ,  Y.T. (No c h a r g e  made) 

J .S .  Brock F i e l d  S u p e r v i s o r  
3029 P r o c t e r  Ave. $7l /day 
West Vancouver,  B.C.  

A r t h u r  John P r o s p e c t o r  
Ross River ,  Y.T. $1100/month 

Rober t  E t z e l  P r o s p e c t o r  
Ross R i v e r ,  Y.T. $1100/month 

Esau Dick P r o s p e c t o r  
Ross R i v e r ,  Y.T. $800/rnonth 

P e t e  Risby P r o s p e c t o r  
Ross R i v e r ,  Y.T. $1200/month 

A p r i l  1-10, 25-30 
J u l y  29 t o  Aug. 6 

A p r i l  1-10, 25-30 
J u l y  29 t o  Aug. 6 

A p r i l  1-7 
May 1 
J u l y  29 

A p r i l  1-10, 25-30 

A p r i l  1-10, 25-30 

A p r i l  1-10, 25-30 

A p r i l  1-30 i n c l u s i v e  



APPENDIX I11 

DELTA/DAWN/MAC CLAIMS 

STATEMENT OF COSTS - 1 9 7 4  FIELD SEASON 

F o l l o w i n g  i s  a d i s t r i b u t i o n  of t o t a l  costs  i n c u r r e d  
o n  b e h a l f  of t h e  Delta I r o n  P r o j e c t  i n  c a r r y i n g  o u t  exp lo ra t ion  
w o r k  o n  t h e  DELTA, DAWN AND MAC c l a i m s  d u r i n g  t h e  1 9 7 4  f i e l d  
s e a s o n .  T h e s e  cos t s  c a n  be i n v o i c e  s u p p o r t e d  o r  i n  t h e  case of 
i n t e r n a l  costs d o c u m e n t e d .  

S a l a r i e s  & Wages $ 3 , 1 5 8 . 7 5  
C o n s u l t i n g  F e e s  1 0 , 6 0 1 . 5 7  
A s s a y s  & A n a l y s e s  2 4 9 . 0 0  
M i s c e l l a n e o u s  E x p e n s e s  8 6 2 . 8 3  
F r e i g h t  & T r a n s p o r t a t i o n  2 , 5 3 2 . 3 2  $ 1 7 , 4 0 4 . 4 7  

ALLOCATION OF COSTS - YUKON TERRITORY 

DAWSON MINING DISTRICT 

DELTA 1 t o  1 0  Y82503  t o  Y82512 
DELTA 1 7  t o  2 6  Y82519 t o  Y82528 
DELTA 2 8  & 30  Y82530 & Y82532 
DELTA 32  t o  4 8  Y82534 t o  Y82550 

3 9  claims @ 1 y e a r  e a c h  

DELTA 11 t o  1 6  ~ 8 2 5 1 3  t o  Y82518 
DELTA 2 7 , 2 9 , 3 1  Y82529 ,  Y82531 ,  

Y82533  

9  c l a i m s  @ 2  y e a r s  e a c h  $ 1 , 8 0 0 . 0 0  $ 5 , 7 0 0 . 0 0  

DAWN 9 t o 1 6  Y82559 t o  Y82566 
DAWN 25  t o  4 8  Y82575 t o  Y82598 

32  c l a i m s  @ 1 y e a r  e a c h  $ 3 , 2 0 0 . 0 0  

DAWN 1 t o  8  Y82551  t o  Y82558  
DAWN 1 7  t o  2 4  Y82567 t o  Y82574 

1 6  claims @ 2  y e a r s  e a c h  $ 3 , 2 0 0 . 0 0  $ 6 , 4 0 0 . 0 0  



ALLOCATION OF COSTS - NORTHWEST TERRITORIES 

MACKENZIE MINING DISTRICT 

MAC 1,2,4,6, 8 to 50 A56537, A56538, A56540, 
A56542, A56544 to A56586 

47 claims @ 1 year each $ 4,700.00 

MAC 3,5,7 A56539, A56541, A56543 

3 claims @ 2 years each 600.00 $5,300.00 



WELCOME NORTH MINES LTD. CN.P.L.1 
Suite 8, 1161 Melville St., Vancouver, B.C. V6E 2 x 7  Telephone (6041 687-1658 

APPENDIX IV 

AFFIDAVIT SUPPORTING SUMMARY OF COSTS 

I, John S. Brock, Vice-president, Welcome 

North Mines Ltd. (N.P.L.), of Vancouver, British 

Columbia, do hereby state that, to the best of my 

knowledge and belief, the Statement of Costs presented 

in this report (EXPLORATION REPORT, DELTA IRON DEPOSIT, 

MAC, DELTA, DAWN MINERAL CLAIMS) is both true and 

. correct. 

John S. Brock 

Date 
- 7 1 .,&zz 

Notary Public in and for the 
Province of British Columbia. 
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