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SUMMARY

Welcome Norﬁh’was attracted to the Mount Davies Gilbert
ironstone deposits aftcor reference was made to their location
by F.G. Young in the Grological Survey of Canada Peport of
Activities (Paper 72-1A). Further personal ‘communication
with Young led to Welcome North staking selected areas of

known ironstone sections in April, 1974.

A letter of agreement, outlining the principal termé
of a joint venture on the properties and surrounding area
was entered into on June 27th, 1974, between Welcome Nofth
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 long, 6 miles wide and from
50 to 150 feet thick. 1Indications 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 PZOS 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 enerqgy 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, appendgd
to this report, indicate that further work is warranted. |
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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 88 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, and 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. Youngl, consists mainly of
Cretaceous rocks. Bedded ironstone and shale has been found
within an Aptian-Albian flysch division (late. Early Cretaceous).
The bedded ironstone ana 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 bedded ironstone has been traced
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.

'l-G.S.C.zPaper 72-1A, Report of Activities, April-Octobexr, 1971.

2 . ,
Personal Communication.
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» Sample Sample
Total Chemical Analyses 108-vya-1 108~YA-4
% Sio0, 15.00 9.60
3 A1203 4.53 4.73
% TiO2 0.17 0.17
% Fe203* 38.61 34.12
$ MnoO 5.72 4,52
% Na20 0.18 2.26
% K20 0.37 0.60
% Caol 3.31 5.99
% Mg0 2.87 2.56
% BaOl 0.00 0.04
% P205 7.85 20.00
. % L.0.I 21.08 14.75
$ TOTAL 99.69 ' 99,54
Mineral Analysis
P
% Apatite 5.94 . 10.75
% Kaolin 8.14 6.88
% Pyrite 0.06 2.12
% Siderite 55.95 31.06
% Quartz 11.28 6.46
% Non-crystalline
. components 18.64 42.73
* Total % iron reported as % Fe203

Random Samples, 240 feet apart, Fish River Section.

Chemical and Mineral Analyses of Bedded Ironstone,
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Ironstone sections have been measured at the following

- locations by the Geological Survey:

CACHE CREEK 50 feet thick
FISH RIVER 150 feet thick
WEST FISH RIVER Ironstone noted
DAVIES GILBERT (RAPID CREEK) 110 feet thick

A strike length of 18 miles exists, from Cache Creek to
the Mount Davies Gilbert section.. Regionally defined dimensions
of the deposit are 26 miles by about 8 miles.

MINERALOGY

Siderite, sodalite and scorzolite have been identified by
the G.S.C. Mineralogical studies are in progress with
Queen's University and Dr. McLeod of the G.S.C. in Ottawa, the

results of which should be available within a few months.

Welcome North stakers collected random samples from talus
slopes on the Fish River (site D1-D4, Mac Claims) during the
course of staking the Mac and Delta mineral claims. Assays
from these specimens are presented in Table I. Snow conditions
limited adequate prospecting of the area. It has been noted that

"~ the samples subnitted for assay were not similar in character

to "high grade" ironstone specimens collected by the G.S.C.

A further investigation of the properties was made during
the month of June by G. Penikis, an independent prospector, who
has been evaluating the area for commercial deposits of lazulite,
Penikis submitted a variety of selected ironstone samples from
the Dawn Group. These specimens have not been assayed, but
do contain more visible siderite than those previously collected

from thé Delta and Mac claims. )

BN
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ENERGY SQURCES

In view of the possibilities for commercial iron production

from the Delta deposit, local energy sources to be considered are:

1) Prudhoe Bay-Delta Natural Gas Line

The proposed pipe line route has been surveyed and
crosses the central area of the deposit. A

2) Coal

a) Moose Channel Coal Mine
Mined up to 1939, located 18 miles north of the
deposit, 20 ft. seams of Bituminous coal.

b) Welcome North Coal Occurrence

Located 23 miles west of deposit (Lignite ?).

c) Bonnet Coal Occurrence
Located 35 miles southwest of deposit (Lignite ?).

Little is known of the nature and extent of coal occurrences

in this area.

CLIMATE -~ SUBARCTIC CLIMATIC REGION
CONTINUOUS PERMAFROST

Mean annual minimum temperature -50 degrees F.
Mean annual maximum temperature ‘ +80 degrees F.
Mean January daily temperature -20 degrees F.
Mean July daily temperature A ' +50 degrees F.
Mean annual precipitation 7 inches -

Mean annual snowfall 40 inches A
Mean date first snow cover (1 inch) October 7th

Mean date last snow cover (1 inch) May 20th

Ice Cover - mild summer Beaufort Sea Less than 20%

Ice Cover - severe summer Beaufort Sea " 40% - 70%

Vegetation Alpine Tundra
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EXPLORATION RESULTS

During the month of July, geological 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 sclected areas of ironstone facies
with a view to determining recommendations for further
land acquisition and a subsequent exploration program.

The results of this program are appended to this

report.
Respectfully submitted,

John. S. Brock
Vice-President Exploration

April 2, 1975. -
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TABLE I
ASSAY TABLE - SPECIMENS ~ DELTA AND MAC CLAIMS
SAMPLE LOCATIONS ON MAP |
"DELTA IRON DEPOSIT CLAIMS"

Number Description

0601

0602
0603

0604

0605
0606
0607
0608

Au
Ag
Mn
P20g
Fe
Al
Ba
Mg
Na
Sr
S Ti

Bulk sample, site D1 - float, black Mn stained shale,
remnant pyrite (limonite) conglomeritic texture -
concretionary ?

Bulk sample, site D2 - float similar to Dl - more limonite.

Bulk sample, site D3 - float, brown~grey shale, mihor
Mn stain, minor scorzalite, minor visible siderite.

Bulk sample, site D4 - light grey non-descript, competent

" shale, pebbly texture, visible blebs siderite.

Misc. bulk sample from site D1-D4 (selected lowest s.g.)
Misc. sample from sites D1-D4 (selected highest s.g.)
Misc. sample from sites D1-D4 (selected highest Mn stain)

Selected.sample - scorzalite (?). .

Spectrogiaphic Analysis

Sample Numbers ,
0601 0602 0603 ' 0604 0605 0606 0607 0608

Tr Tr Tr Tr
Tr Tr Tx Tr
2.56 3.03 1.13 1.21 4,13

5.51 5.07 4,27 5.21 |
21.87 23.85 18.85 16.88 13.03 33.67 24.52 major

5.+ 5.+ 5,+ 5.+ 6.+
0.03 0.03 0.01 0.2 N.D.
2.+ 2.+ 2.+ 2.+ 5.+
0.2 0.2 0.1 0.1 ~ 0.1
0.0L 0.01 0.01 0.0l | 0.001
0.2 0.1 0.2 0.2 0.3

0.01 0.01 0.01 - 0.01 ’ 0.01



i 2oV v LABORATORIES

TO:
WELCOME NORIH MINES LTD.
#8 - 1161 Meliille St,
Vancouver, B.C.
Abtn: Mre J. Brock

DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD.

1001 EAST PENDER ST., VANCOUVER, B.C.. CANADA, V6A 1W2
PHONE (604) 254-1647 TELEX 04-6507514 CABLE SUPERVISE

CERTIFICATE OF ASSAY

No.: ¢1,05.1851. DATE vay 21st/7h

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

QO DTSILVERY
TN MaNaamah
MARKED 0Z /8T 0zZ/sT Lot e EER T N LR ]
GR/MT GR/IMT | ()% (M) O R X S POOOEO | SO OO0CKKNK
0601 - v P/ 21,87 | e
0602 2D 23.085 | wmm
0603 P % 28.85 | ---
060L ~ me 16,68 — .
- L. 1 i
0605 13.03 | mem | Anudf, sl e
0606 33.67 | mmm | Adseeion e
0607 2L.52 | L3 | Lie /Y| rlrse ey
/7"1 :4";’1!“5:’ S/(»/(’
g
, L1/ pin
. NOTE: ﬁEJECTS RETAINED ONE MONTH. PULPS RETAINED THREE MONTHS, ON REQUEST
PULPS AND REJECTS WILL BE STORED FOR A MAXiMUM OF ONE YEAR. <~ R

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS. PUBLICATION OF STATE-.
MENTS, CONCLUSION OR EXTRACTS FAOM OR REGARDING QUA REPORTS i% NOT PER-

MITTED WITHOUT OUR WRITTEN APPROVAL. ANY LIABILITY ATTACH® ..
LIMITED TG THE FEE CHARTEDR.

T0 A3

/"‘,\‘\Vr‘j/
S
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We hereby certify that the following are the results of spectrographic analyses made on: QR

s
A

TO:

WELCOME
#3 - 1161 Melville St.

Vancouver, B.C.
Mr. J. Brock

Attn:

NORLG MINZES LTD,

Y N

Vo ateis mob il it NGE COMPANY (CANADA) LTD

1001 EAST PENDER STREET. VANCOUVER 6. B.C.. CANADA
PHONE (604) 254-1647 TELEX 04-507514 CABLE SUPERVISE
r 7 LRI LAY Rl re

SEN QUANTITATIVE
SPECTROGRAPHIC

ANALYSES CERTIFICATE

DATE: May 22nd/TlL

NOzY 051551

Aluminum Al
Antimony Sb
Arsenic As
Barium Ba
Beryllium Be
Bismuth Bi
Boron B
Cadmium Cd
Calcium Ca
Chromium Cr
f
Cobait Co
Copper - Cu
Gallium v Ga
Gold .Au
on Fe
Lead Pb
Magnesium Mg
Manganese Mn
Molybdenum Mo
Niobium . Nb
Nickel ND Ni
Potassium K
Silicon Si
Silver Ag
Sodium Na
Strontium Sr
Tantalum Ta
Thorlum Th
Tin Sn
Titanium Ti
Tungsten W |
Uranium U
Vanadium - v
Zinc Zn

Phosphorus P
P’u Oy

LW/ pm

1 2 3 4 5
5 a® 5 . 5 ? 5 @ "UVW’)) 4 ’
ND D D D @wf”y*
ND ND ND ND
0.2 0.01 . | 0.03 0.03
ND ND | ND ND
ND D D ND
ND ND ND ND
ND: "ND ND D
P 2. 2 Fe
0.003 0,001 | 0.001 | 0,003
0.001 0,001 | 0.003 |0.003
0007 0.001 | 0,001 |0.01
ND | ID ND ND
TDACE TRACE | TRACE | TRACE | —
MAJOR | MAJOR | MAJOR | MAJOR
ND ND ND ND
2. 2. 2. 2o
ND ND ND ND
m ND D ND
ND D ND ND
ND D ND ND
MAJOR | MAZOR | MAJOR | MAJOR
TRACE TRACE | TRACE | TRACE
0.1 0.1 0.2 0.2
0.01 0.01 0.01 0.01
ND B ND ND
ND ND ND ND
ND ND ND ND
0.2 0.2 0.1 0.2
"ND ND ND ND -
ND ND D ND
0.01 0.01 0.01 0.0L
ND ND ND ND
* * % * (D.2 = 1)

SAMPLE No. DESCRIPTION:;
1060 Vo
2 0603 V .
3 0602 V
4 0601 V
5

All resulls expressed as percentages

MATRIX “— Major constituent
MAJOR — Above normal spectrographic range
TRACE -~ Detected but minor amounts

N.D. — Not detected
g — Suggest assay
NOTES: Rejects retained onse month.

Pulps retained three months,
On request pulps and rejects wiil be
stored for a maximum of one year.

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

g_,fé -
/U //}
/.l'

- Provinetal Acnnoar
STGNATUAL AND TTYLE "

L, Tone

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

Mg tg e RN Tttt

AL AR Amencan Sociely For Testing Matenais s The Amencan Ol Ghemisis’
e Motrbeu . . ‘ vt

sy

Vo o

[N PRI

Sociely * Canadian Testing Assnciation

coe e £ RTINS
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DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD.

TO:

)

R
o

WELCCHE

NG

TS ST O
JI:&J.AA _’LJ.I\.'AD

- 1161 Yciville Street

Vancouver, 3,0,

1001 EAST PENDER ST., VANCOUVER, B.C., CANADA, V6A 1W2
PHONE (604) 254-1647  TELEX 04-507514  CABLE SUPERVISE

CERTIFICATE OF ASSAY

Noiwse_olzr/a |PATE Maw 29th/7h

We hereby certify that the following are the resulls ot assays on: oz

GOLD SILVER , A
MARKED 0z/sT 0zZ/8T Ll ANRe IO STHON
SBINMT. | GBOME ! (vn) G DIMTOYTIN sesopvho oo mooncarad 0 SoOOneTse
) Nt
,',‘\ o (PEOS),J
ADDITIONAL WORK
DONE ON LAB, NO,
7L05~1551
0501 V Trace | Trace 2,56 551
0602 V Trace | Trace 3,03 5.07
0603 V Trace | Trace 1.13 Lo27
o060l V Trace | Trace 1.21 5.21
y
L'/ pin

MITTED WITHOUT OUR WRITTEN APPROVAL. ANY LIABILITY ATTACHED THERETO IS
LIMITED TO THE FEE CHARGED.

1 NOTE: 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. PUBLICATION OF STAYE-
MENTS, CONCLUSION OR EXTRACTS FROM OR REGARDING QUR REPORTS IS NOT PER-

g
- i
N
A ’Z
e LY T # PROVINCIAL ASSAYER

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers

oo fen b T pnaals Gl o 0
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TO:

Vancouver, B.C,

TBLOOME NORLSl MINES
7 Tm mr e e .
#9 - 1161 Melville S.

o e e

. e amb s N i WSS W ../,h‘ﬁ'.‘...'.x. ’
DIVISION SUPERINTENDENCE COMPANY (CANADA) LTD

1001 EAST PENDER STREET. VANCOUVER 6. 8 C.. CANADA
PHONE (604} 254-1647 TELEX'04-507514 CABLE SUPERVISTE

SEMI QUANTITATIVIE
SPECTAQGRAPHIC

ANALVYSES CERTIFICATE

Attn: Mr. J. Brock
Fal . 1il'e o L . .
| No.:7405-2703 DATE:  June litn/7)
We hereby cerlity that the following are the results of spectrographic analyses made on: QRE
1 2 3 4 5
; SAMPLE No. DESCRIPTION:
Aluminum Al 6. 1
Antimony Sb ND 2
Arsenic As ND 3
Barium Ba ND 4
Beryllium Be ND 5
Bismuth _ Bi ND
Boron B ND .
Cadmium . Cd ND All result_s expressed as percentages
Calcium Ca 1. _ ,
'Chromium Cr 0.01 MATRIX — Maijor constituent
) ¢ MAJOR — Above normal spectrographic range
TRACE — Detected but minor amounts
Cobait Co ND N.D. — Not detected
| copper Cu 0.001 % — Suggest assay
Gallium Ga K ‘
~old Au trace
.on Fe major
ead Pb ND )
Magnesium . Mg 5. v 5//' Z .
Manganese Mn * e llc:
Molybdenum Mo ND
Niobium Nb ND
Nickel Ni ND
Potassium K ND
Silicon Si matrix :
a NOTES: Rejects retained one month,
Silver Ag trace Pulps retained three months.
Sodium Na 0.1 On request pulps and rejects will be
stored for a maximum of one year.
Strontium . Sr 0.001 ¢
D
Tantalum Ta N ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF
Thorium Th ND CLIENTS. PUBLICATION OF STATEMENTS, CONCLUSION OR
EXTRACTS FROM OR REGARDING OUR REPORTS 1S NOT
Tin Sn ND PERMITTED WITHOUT OUR WRITTEN APPROVAL. ANY LIABIL-
ITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED.
Titanium Ti 0.3
Tungsten ' w ND
Uranium U ND
Vanadium v 0.01
Zinc " Zn ND
Phosphorus P e
‘ ' p—
e~
e
1/ e YORC = frovinedol, Aunoyor
LW/p n - : — S‘\jc‘.NATunc-JAN‘é e

Analylical and Cornicistting b



PRELIMINARY EVALUATION
DELTA IRON DEPOSITS
MOUNT DAVIES GILBERT AREA
YUKON TERRITORY

CANADA

By

H.E. NEAL P.Eong.
CONSULTING ENGINEER

L.E. NEAL & ASSOCIATZS LYD.
TORONTO, CANATA.,

OCTOBER, 1974
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1.0 SUMMARY AND CONCLUSIONS

1) -The Delta Iron Deposits form a unique occurrence of fine-
grained Quartz Siderite. The grade of the Rapid Creek section
is 16.7% T Fe based on 5 samples; the Fish River section

grades 20.5% T Fe based on 16 samples.

2) The Quartz Siderite is characterized by high alumina
(4.7 to 12.9 7% A1203), high phosphorous (1.15 to 3.87% P)
and manganese in the range of 2% Mn in the Fish River section

and an average of .72% Mn in the Rapid Creek area.

3)  The tonnage of the Quartz Siderite is very extensive, estimated
in the hundreds of millions of toas although the lateral extent
is not known. The,Raéid Creek section was measured to have a
true thickness of 1,450 feet and a vertical section of 598 feet

occurs in one ridge at Fish River.

4) The Delta Iron Deposits can only be considered as a potential
iron source in view of their proximity to natural gas, oil and
coal reserves. Insufficient testwork has been conducted to
determine whether these energy sources can produce recoverable

iron, phosphorous or aluminum products.

The Delta Deposits are located 80 miles west of Inuvik, N.W.T.,
‘Canada and 15 miles south west of the western edge of the Mackenzie

Delta.



5)

[
~

7)

8)

product was 4,754 P compared to 2.767Z 2 in the crude sample of RG-S
An intermediate step to remove phosphozous ahead of the final steel

N

+

[

This report is based on a 4% day visit to two areas of the

R AT ~ L e T - PRSI ‘ ey PPN -

Delilta Deposit during which cime Zi sanples were coilected
e T ST . 3 - N N

(5 ac NaPad C-eei\.; 16 ¢ Fisa KRVET ) .

and testwork was .confined to magnetizing roasting and
metallization tests at the Ontario Research Foundation. All
metallurgical testwork was confined to a thick-bedded Quartz

d

0

Siderite sample RC~5 from Rapid Creek.due to the restrict

budget and numerous variables to be tested. Only iron recover

was considered during this testworx.

Magnetizing roasting tests to convert the siderite to magnetite
failed to reach optimum conditions wiéh over reduction occurriang
in all the tests to produce non-magnetic Wustite(Fe 0) The

best Davis Tube concentrate at =325 mesh contained 40.9% T Fe
with a Wéight Recovery of 20.8% and an Iron Recovery of 37.6%.

\

Finer grinding might have produced a higher grade concentrate

Q

at a lower recovery.

Two Direct Reduction tests were wmade to convert the Sidevite
to. metallic iron using hydrogen as a reductant., The best
product contained 66.7% T Fe at a Weight Recovery of 24.2% and .

an Iron Recovery of 72.5%. The phosphous in the metallized

&
I

e ey o T clect vl Folan et DI AN A P L ree,



-3 -

9) Direct Reduction offers the greatest promise for the recovery
of the iron in the Delta Deposits although much more work will

be required to obtain the optimum test conditions. Composites

other samples will require testing to determine any variation

o]
Hh

in the response to metallizatiom.

10) Mineralogical examination showed that the siderite is very fine
grained in the order of 1 to 5 micron size. The silica occurs
as angular quartz fragments in the 10 to 20 micron size range.
Apatite was observed in only 2 of the 4 samples analysed with
X-Ray diffraction. The present mineralogical study is very
preliminary since the alumina, manganese and phosphorous-bearing
minerals have not been iden;ified. Minor chlorite and mica were
observed but they do not éppear to be abundant enough to satisfy

the chemical analyses.

1) The extraction of»saleable products from the Delta Iron Deposits

will require long term research and field programs.

12) Section 11l contains a brief background of the theory and commercial

practices of Magnetizing Roasting and Metallization.
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RECOMMENDATIONS

1

2)

3

4)

Field work should be restricted to mapping the extent of the

iron-~bearing sedimentary horizon.

Various sections of the deposit should be sampled afterxr the
field mapping., Sampling should be conducted on several cross
sections with a drill using a tricome bit with recovery of

the cuttings by compressed air, The Concore drill is considered
to be a good machine for penetration of the soft and hard

bedded sediments and for the recovery of representative samplas.
Some chip sampling of exposures in the Fish River area might be

possible but the drill samples snould be more reprasenta&ive.

Further mineralogical and metallurgical testing of the remaining
samples are recommended to determine variations in response
since all the testwork has beeﬁ conducted on Sample RC-5.

The biggest unknown at the present time is a method of recovery
of the iron. Testwork should be confined largely to Direct
Reduction. A budget oﬁ up to $50,000 may be necessary to test
various aspects of direct reduction. The distribution of
phosphorous, aluming and mangenese in the products requires

detailed studies.

The assistance of the Federal Government and/or a large company
in the energy resource field should be solicited for a metal-

lurgical test progfam.
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INTRODUCTION | ,

This report contains the results of field observations made during a
4} day visit to two areas of Quartz Siderite sediments in the Delta
Ixon Deposits. Also included are chemical analyses of 21 samples,

preliminary metallurgical results and a brief background on Roasting

and Direct Reduction. The metallurgical test program was limited

to an expenditure of $2,500, Recommendations for future investigations

are outlined.

Attention was drawn to the Mount Davies Gilbert area from report of
ironstone deposits by F.G. Young of the Geological Survey of Canada in
the Report of Activities, Paper 72-1A. Two grab samples taken by Dr.
Young in the Fish River area gave a Total Iron content of 27,0% and

23.8% with high Phosphorous and Manganese.

The field program began on July 31, 1974 with departure from Inuvik by
jet helicopter to the Big Bend on the Fish River. On August 2, 1974
the party was moved to the Rapid Creek area for observation of another

exposure of iron-bearing sedimeats indicated by F.G. Young. Two days

. were spent in the Rapid Creek area locating the iron occurrences and

sampling a wide exposure in the valley of Crystal Creek which runs

into Rapid Creek.

The field visit was made with the able guidance and assistance of Mr.

A. Kulan and Mr. G. Penikis, prospectors who had visited the area during
previous staking trips. Their help is gratefully acknowledged in assisting‘
to collect and pack the 21 samples to the temporary camps during the

short visits,
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Two areas were selected for examination based on éample sites of F.G.
Young during his seven-week reconnaissance 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 helicopter .returned to Inuvik
after each of the cawp moves and did not stay with the party until

the August 4th retura to Iauvik.
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TERMS OF REFERENCE

We were requested by Bethlehem Copper Corporation, on behalf of a
joint venture with Welcome North Mines Limited, to visit the Delta
Iron Deposit and prepare a report on the nature of the deposits and

recommendations regarding future work.

The property visit was intended to be for Z to 3 days in order to obtain
an overall impression without regard to mapping or complete sampling.
Two areas were selected by Welcome North Mines Limited as the most

promising sites based on their conservations with F.G. Young.

No overall evaluation of these sites with respect to other iron occur-
rences was intended nor were these available to outline the extent of
the iron déposits. Verification of the claims was outside of the terms

of reference.

After the visit to the property, a meeting_was held on August 6, 1974

with Mr. R. Anderson, Bethlehem Copper Corporation and Mr. J. Brock,
Welcome North Mines Limited. Authorization was granted for an expenditure
of $2,500 for preliminary metallurgical testwork, in addition to the

cost of the chemical analyses., It was also agreed that the 21 samples

be analysed for TFe, Silica, Alumina, Phosphorous, Manganese and Loss

On Ignition.
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PROPERTY LOCATION

The Delta Iron Deposits are located in the Mount Davies Gilbert area,
Yukon Territory forming the northern part of the Richardson Mountains.
This area lies in the centre of the eastern half of the Blow River
sheet at a scale of 1:250,000 published by the Energy, Mines and
Resources Department, Ottawa. The geographical co-ordinates of the
centre of this area are: 68" 30' X Latditude

136° 50' W Longitude.

Four blocks of claims have been staked in two groups about 8 miles

apart straddling Rapid Creek and Fish River. The easternmost block

extends into the Northwest Territories, District of Mackenzie. The

accompanying Property Location Mhps at a scale of 1 inch to 189 miles
and the Claims Location Maps at a scale of 1:250,000 (1 inch = 4 miles)

illustrate the property location.

The claim groups are 15 to 20 miles southwest of the western edge of the
Mackenzie Delta and 10 to 15 miles southwest of the reported coal
occurru.aces at Moose Channel. Iauvik, N.W.T. is 80 miles east of the

centre o. the propercy.

Daily u1r service is provided to Inuvik with Pacific Western Airlines
to Edwoncon and Jet Air o Whicelhoose wiih Gaadadiaa Pacific ATviiaes
connections to Vancouver., The shingle Point airport is 20 to 28 miles

northwest of the two claim groups.
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The recently discovered natural gas deposits are located in the Beaufort
Sea and the Mackenzie Delta area. The Prudhoe Bay pipe line branch to

connect with the Delta pipeline is projected to be within 10 miles of

the claim groups.
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6.1

. 6.2
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CEOLOGY

Geological Setting

The Mount Davies Gilbert area is underlain by rocks of Cretaceous age
and occurs within the Arciic tundra. The étratigraphy of this area
was studied by Dr. F.G. Young'in 1971 and he briefly outlined his field
results in the Geological Survey of Canada Paper 72-1, Reports of

Activities for April-October 1971.

Young described the siderite-bearing sediments as part of the bedded
ironstone and shale member in the Aptian-Albian Flysch Sequence of

late .Early Cretaceous. The bedded ironstone and shale member is reported
to exceed 2800 feet in thickness in the Perkis River area (immediately
west of Rapid Creek) and decreases eastward to about 700 feet in the
Fish River - Cache Creek area. The distance between the Rapid Creek

and Cache Creek 6ccurrences is 13 miles although the full extent of the
iron-bearing sediments is not described. Young's maps were not reviewed
by‘the author since they have not been published. Depositional aﬁd
structural features complicate the distribution of the iron bearing
sediments and therefore the outline of the Delta Iron Depositslis not’

presently known,

Description of the Quartz Siderite TFormation

~

These iron-bearing sediments may be described as Quartz Siderite, an

ironstone or a Siderite Shale. The term Quartz Siderite is used here

)
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based on preliminary thin-section and X-Ray Diffraction analyses which
show that the rocks consist essentially of quartz and siderite with only
minor chlorite, mica detected. These sediments ére an unique occurrence
in Canada and they can not be related to other known iron deposits in
this éountry. The non~oolitic nature of this very fine ~grained siderite
and shale is in contrast to the flat-lying ocolitic sandstone of Late
Cretaceos in tﬁe Clear Hills of the Pecace River area, Alberta. Here the
iron occurs in beds 5 to 30 feet thick consisting chiefly of goethite,
siderite and hydrous silicates in a sandstone with descrete sand grains
at an averége‘grade of 32 to 35% Fe. The Delta Deposit also differs

from the oolitic Clinton type of iron deposits found at Wabana,
Newfoundland and in the eastern United States. Here the iron is chiefly
present as hematite, chamosite and siderite in deep red to purple coloured

" beds.

The Delta iron-bearing sediments most closely resemble the "black band"
and massive non-oolitic beds described by Dr. G.A. Gross, Geological
Survey of Canada in his description of Canadian irom occurrences. This
type consists of lenticular beds of siderite, sideritic mudstomnes,
siderite~hematite or massive hematite and goethite. Bedding is pdorly
developed in most of these occurrences in contrast to the thick and
thinkbedded character of the Delta deposits. Typically members of the
"black band” have an iron content of less than 25% Fe, high manganese
(up to 15%) with high phosphorous. Examples of "black band" sediments

occur in Europe in the black band clay ironstones associated with the



6.3

\ ‘ . | = 12 - )

coal beds in the Lahn and Dill River valleys éf Germany and the siderite-

hematite beds near Vares, Yugoslavia.

The Delta siderite deposits are a completely different type of occur-
rence to the Algoma-type siderite in Michipicoten, Ontario. Here the
siderite forms massive and lenticular beds in a banded chert closely '

associated with pyrite~pyrrhotite beds and various volcanic rocks.

Geology of the Rapid Creek-Fish River Arcas

Rapid Creek Area

Rapid Creek flows through a broad valley measuring 1,000 to{Z,SOO feet
wide bordered by 100 foot scarps cut in either sediments o; overburden.
The surface above the valleys is gently rolling grass - covered tundra.
The highest point in the area is Mount Davies Gilbert which has an
elevation of 2,693 feet. The elévation in the Rapid Creek area is between

500 and 1,000 feet.

Bedded siderite shale occurs along the east side of Rapid Creek, north
of the junction with Crystal Creek (See Sketch of Rapid Creek Area

1" = 2,640 feet). This outcrop shows slickensides and deformation with
steep easterly dips. 7Two prominent exposures of flat—lying Quartz

Siderite form a 200 foot high c¢liff face opposite the junction of Crystal

. Creek with Rapid Creek (Photographs 7 and 8).

Crystal Creek forms a deep V~shaped valley with cliff faces rising up



- 13 - ,

/J
to 400~600 feet where the stream has cut through the sediments exposing

an excellent cross section over half a mile wide.

In Crystal Creek gray and red shales overlie the Quartz Siderite (called
ironstone by F.G. Young) which is exposed across a horizontal width

of 1,950 feet (See Sample Plan). The Quartz Siderite consists of
interbedded hard thick bedded and platy thin-bedded bands weatheriang

to a grayish brown colour with minor gun-metal blue weathering. The thin-
bedded Quartz Sidexite frequently forms a fissile slate with decreasing
iron content.. The overall propowtion of thick and thin bedded Quartz
Siderite is about equal. Tinely disseminated Marcasite is frequently
present giving a rusty weathered surface. Quartz and other complex
minerals of unknown identity occur as well as crystallized linings of

vugs and fractures in the siderite beds.

The Quartz Siderite dips at an average of 55° to the east with a north-
south strike. The footwall of the Quartz Siderite is underlain by a shale-
mudstone member of unknown thickness. The lateral extent of the Quartz
Siderite is not known since it normally only occurs in Creek valleys.

Mapping and sampling in the Crystal Creek valley required all the available

time.

Fish River Area

Observations and sampling were centred around the Big Bend section of

the Fish River. (See Sketch of Fish River Area at a scale of 1" = 2,640 ft.)
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At the Big Bend an extensive exposure of nudstone with a conformable
contact with the overlying Quartz Siderite is present along the bank of
the riv;r (see Photograph 1). The beds in this area dips 20° to the east.
Steep angle faults occur within the Quartz Siderite and havé offset the
formation dropping the east side down with respect to the west side

(See Photograph 1). The accompanying sketch shows the distribution of

the Quartz Siderite and Shale in the imucdiate vicinity of Big Bend. The
structural geology is quite complicated in this area where faulting extends
south along the Fish River. Several blocks of Quartz Siderite are cut by
faults as evidenced by slickensides and crumpling of the beds. -These
fault blocks have left several resistant flat-lying and folded ridges

of Quartz Siderite east of the Fish River, Photographs 2 and 6.

South and east of the Big Bend the Quartz Siderite dips gently eastward
and appears to be overlain by light gray shales (Photograph 3). Flat lying
Quartz Siderite are visible north and south of Big Bend but the extent is

not known.

The thick-bedded Quartz Siderite in this area weathers to a bright gun-
metal blue colour (Photograph 6). A thin-bedded slaty variety of Quartz
Siderite is interbedded with the thick bedded bands. The chemical analyses

of the thick and thin beds appear tc be similar in the Fish River section.

Irregular rusty weathered shaly lenses occuxr throughout this section.
These lenses vary in thickness from 18 inches to 5 feet averaging about.

2 feet. (Photograph 5).



A distinctive feature of the Quartz Siderite in this area is the presence
of an irregularily distributed white coating of a soft secondary mineral
which has not been identified (Photogrephs 1, 2, 5 and 6). This chalky
white to bluish gray coating forms a skin-like covering on the rock surface.
Chiefly it occurs as a non-crystalline iilm but locally fine white feathery

acicular crystals foirm zeolite-~like clustecrs.
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7.0 MINERALOGY
7.1 Highlights of Observations

Examination of 4 samples showed tnat the chief minerals are quartz
!
and siderite which have very fine grazined texture. The quartz occurs
as angular grains measuring 10 to 20 microns in diameter (25 microas
hl

= 500 Mesh). The siderite occurs as very fine grains ia the orde:

of 1L to 5 microms.
7.2 Procedure

A very preliminary mineralogical examination was made of the texture
and mineralogical association as & guide to the metallurgical test

rogram rather than an identification of the numerous complex minerals.
P :

Thé Mineral Research Branch of the Ministry of Natural Resources of
Ontario was requested by the Ontario Research Foundation to conduct this
examination, They normally co-operate in or%er to give faster service

' than that provided by the Universities. The full réport\by the Mineral

Research Branch is Included-in the Appendix.

7.3 . Samples

Thin Section Examination - crude rock samples.

RC-1 - thick bedded Rapid Creek
RC-3 - thin bedded Rapid Creek
F-11l - thick bedded _Fi%h River
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7.4

Samples (continued)

X-Ray Diffraction

Crude Samples - RC-1, RC~3, RC-5, F-11,

RC-5 was selected for all the metallurgical testwork.

Magnetic Roast Samples — RC- Tast 5 roast product
est 2 <roast product
Metallization Sample = Test 3 -+ 325 Mesh
metallic beads and
- 325 Mesh product

Results

Petrology - The chief constituents are quartz and siderite with minor
mica and.chlorite. The quartz occurs &as small angular fragments
measuring 10 to 20 microns in diameter disseminated through the siderite.
The siderite is finer grained than the quartz and in the order of 1 to

5 microns in size as determined under a high power petrographic micro-
scope. An unidentified zeolite-like mineral appeared to be davity

fillings.

The absence of apatite in the thin sections was rathersurprising since

it normally is easily identified and the percentage of phosphorous is

unusally high. X-Ray diffraction ideatified small amounts of apatite
in two of the four samples. The phosphorous is suspected to be present

in unidentified complex phosphates requiring detailed study.

The thin bedded slaty sample RC-3 showed banding between siderite-rich
layers and siderite-poor layers with considerable clastic quartz and

minor mica.
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Results (continued)

X~Ray Diffraction ~ Four crude samples were analysed with all showing

the major constituents as quartz and siderite., Chlorite was present
in three of the four samples; apatite in two of the four samples and

mica appearing only in sample RC-3.

Other silicates and phosphates were expected to account for the high
alumina and phosphorous analyses but they were not identified. The
relation of the chemical analyses and the mineralogy was not resolved

in this brief study.

The X-Ray diffraction analyses of roasted products confirmed the presence

of Wustite (Fe0) which is non-magnetic and the product of over-reduction

past the magnetite stage. TFayalite, an iron silicate was also present
as an unrecoverable iron-bearing product. Magnetic roast product of
Test 2 showed that metallic iron was formed during the prolonged roasting

with hydrogen.

» Other Mineralogical Studies

It is reported that Dr. Young submitted several small samples to the

Geological Survey of Canada for chemical and mineralogical analyses.

Mr. R. MacLeod, mineralogist at the CGeological Survey advised us that
no chemical analyses have been received and that the petrographic

work has not been started.

It is understood that mineralogical studies are being presently con-

ducted at Queen's University although results are not available,
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The 72-1’Report of Activities of the Ceological Survey includes
chemical and mineral amalyses of two grab samples of unknown location,
These analyses vary greatly from the analyses of the 21 samples taken
) iﬁ August 1974. The largest differences are in the iron, alumina
and silica content. The analyses of these two samples are reproduced
from the report of the G.S.C. Tae reporting of the TotaliIron as

gives a false sense of

ct

Fe203 (Hematite) is very misleading siuce I
proportion and occurrence. The 7% Feéo3 should be multiplied by 0.7

to determine the % Fe preseat,
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CHEMICAL AND MINERAL ANALYSES OF BEDDED IRONSTONE

Conducted For The Ceological Suwvey of Canada

Total

Sawis Sanple
hemical Analvses 1887 -] 105-VA~
% 8102 153,388 9f60
% A1203 L.53 L7135
% TlO2 0.17 G.17
% FeZO3 * 3¢.01 4£.12
% T Fe (calculated) 27.03 23.8
. % MnO 5.72 4,52
% Na20 : 0.1¢8 2.26
Z K,0 : 0.37 0.60
% Cal 3.31 5.99
% Mg0 ' 2.87 2.56
% Bad | 6.00 0.04
% PZOS | 7.85 20.00
Z L.0.I. ; 21,08 14.75
% TOTAL 99.66 99.54
Mineral Analysis
% Apgtite 5.94 10.75
% Kaolin _ 8.14 6.88
% Pyrite 0.058 2.12
%4 Siderite 55.95 31.06
% Quartz - 11.28 6.46
% Non-crystalline 18.64 42.73
components

% Total % iron reported as % Fe203.
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8.0 SAMPLING

8.1 Sampling Procedure

The extensive steep exposures of Quarcz Siderite in both the Fish River

]

t
Hy

and Rapid River areas presented a diificult sampling problem during

a reconnaisance visitc.

8,1.1 Fish River Area

The sample site selected immediately east of the Big Bend offered the

best continuous exposure in this area (Sece Sketch of Fish River Area).
The ridge has a slope of 35° rising_f:om the Fish River for a measured
distance of 1,050 feet to the peak, equivaleat to a vertical height of
598 feet., Continuous rock is exposed for 530 feet along the slope

overed with talus and

[¢]

from 290 to 870 feet. The bottom seciion wes

the upper section coantained overburden.

The distance along the slope was measured with a cloth tape and the
angle of the slope was determined by & Brunton compass. See sample

.
-

rh

Cross Section 1" = 140

Due to the limitation of time and the steepness of the slope, the sample
lengths were measured along the slope with 50 foot sections marked

. . ) -0
(except F-14 at 30 feet). The dip of the beds was horizomtal to 5

south and for the purpose of calculating the true sample thickness the

beds were taken as horizontal.
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Each sample weighed from 7 to 15 pounds. The samples were takén by
éreaking 1 to 2 inch pieces from .ecach band across the beds with a
geological hammer. Samples were taken continuously along the 580 feet

of exposure. Regular 50 foot sample lenzths were selected due to the
variable Proportion of thick and thin bedded material {See Cross Section

of Fish River Sampling). Other sices were inaccessible or discontinuous

(Phiotographs 1, 2, 3, 6).
8.1.2 Rapid Creek Arca

The best continuous exposure of the Quartz Siderite occurs along Crystal
L
veak which flows eastward into kapid Creek. See Sample Plan Rapid
Creek at a scale of 1" = 200 feer. Sampling of two flat lying ridges

Photographs 7 and &) would have

provided less continuocus rock exposure.

The Crystal Creek valley was chained from the Shale-Quartz Siderite
footwall contact to the Shale hanging wall and to Rapid Creek. The
irregular path of the Creek was charted by & Brunton compass with
horizontal distances measured by & anylon measuring chain. The locations

-

of the 5 samples taken are showa on the sample plan. The Quartz Siderite

“w

has a horizontal span of 1,950 feet. The true thickness of the Quartz
T . A . - Q
Siderite was calculated to be 1,840 Zeet; 1,400 feet at 60 and 550 feet

at 50° average dip.

A complete sampling of this section was not possible due to the time



v

and number of sample bags available since the amount of exposure was

greater than anticipated.

The continuous exposure along the creek bed wés mapped to show the major
contacts and rock types, The slopes along the valley varied from 60°

to 30° forming rock cuts which are 400 to €00 feet deep (Photograph 11).
Five sample sites were selected to be typicaliof the various types of
thick-bedded and thin-bedded Quartz Siderite. Continuous chip samples
were taken across each bed with & geologicai hammer for a horizontal
distance of 25 feet. ‘This length was selected arbitrarily to provide

about 10 pounds of sample.
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Length

DESCRIPTION OF FIELD SAMPLES

Sample True

No. Feet Thickness
Feet Description
FISH RIVER ARFA
F-1 Grab - Thick bedded Quartz Siderite with 25% thin bedded Siderite Shale — weathered
’ to gun-metal blue colour.
- representative of exposure south of Big Bend.
F-2 Vertical 32.5 Strike 60° Dip 15°% s. Rusty brown weathecing inter-bedded hard Quartz Siderite
Sample and thin bedded fissile Siderite Slate.

See Sample Cross Section - Fish

F-3

F-4

F-5

F-6

50 ft. o
along 35
slope
(F3-F15)

27.5

1"

Bard Quartz Siderite beds vary from
% inch to 6 inches thick forming about 507 of this exposure.

River

Chiefly gun-metal blue weatheging thick-bedded Quartz Siderite with 10% thin
slaty material. Dip flat to 5 South. :

Gun-metal blue weathering thick-bedded Quartz Siderite with 20% thin slaty
Siderite. ' ' i

807% thick-bedded Quartz Siderite and 207 thin-bedded Quartz Siderite/

75% thin-bedded platy Quartz Siderite with 25% thick bedded variety, white
secondary coating. Two 5 foot rusty weathered slaty bands occur with this sample;
rusty appearance due to weathered disseminated Pyrite-Marcasite.



Sample Length True
No. Feet Thickness
Feet
F-7 50 ft. o 27.5
along 35
slope
(F3-F15)
F-8 " " .
F--0 1" n
F-10 0" "
F__ll n 1n
F-12 " "
F“13 1] b}
F-14 30 feet 17.1
~along 35

slope

DESCRIPTION OF FIELD SAMPLES (contlnued)

Description

50% thin-bedded, 507 thick-bedded Quariz Siderite.

70% thin-bedded, 30% thick-bedded Quartz Siderite with white

coating over most
of this sample. A 2-ft. and a 3-ft. rusty shaly bands occur

in this sample.

857 thick-bedded, 157 thin-bedded Quartz Siderite containing

5 rusty slaty bands
in this sample varying from 18 inches to 2 feet in thickness.

Medium to thin-bedded Quartz Siderite with majority of beds mec asuring 3/8" to 3/:

thick; brownish grey weathered surface with sauple containiug twe 2 foot rusty
slate bands.

™

90% gun-metal blue weathering thick-bedded and 10% thln fissile slaty beds. Whit
secondary coating covered most of this sample. Dip 5° South.

50% thick-bedded, 50% thin-bedded Quartz Siderite with hard bands up to 1 inch
thick; minor interbedded rusty bands.

90Z Thick-bedded, 10% thin-bedded fissile Quartz Siderite; strong jointing.

Similar to F-13 with gun-metal blue weathering.



DESCRTPTION OF FIELD SAMPLES (continued)

Sample Length True - 4 - ‘

. No. Feet Thickness
Feet Description
F-15 59 feet o 27.5 Chiefly thin bedded with 20Z hard bands vp to 3/4 inch thick; gun-metal
along 35 blue weathering.
slope
F-16 Grab Rusty thin bedded slaty Quartz Siderite with prominent gray colour on the
across fresh surface.
50 feet
Part of large outcrxop 500 feet zbove Fish River 1-2 miles cast of big bend.
Sample taken by A. Kulan
¥-17 Grab \ White secondary coating consisting of fine acicuvlar white ciystals of unknown

indentity for Spectrographic enalysis.



. DESCRIPTION OF FIELD SAMPLES' (continued)

Crly

Sample  Length True
No. Feet Thickness
Feet Description
RAPID CREEK ARFA
Sampled Along Crystal Creek
See Rapid Creek Sample Plan
RC-1 25 21.8 Thick-bedded light brownish gray weathering Quartz Siderite with 10% thin
fissile slaty material. Dip 60 East; coatains minor disceminated Marcasite.
RC-Z 25 22.5 Thin-bedded slaty Quartz Siderite with 207 as thicker beds up to 1 inch thick:
some f%ssile appear to be low in dron; finely disceminated Marcasite.
Dip 65  East.
2C-3 25 21.8 Thick-bedded grayish brown weathering Quartz Siderite with beds verying from
2" to g” thick accompanied by 10-15% thin fissile slaty Quartz Siderite.
Dip 60 East.
RC-4 25 20.5 Thin-bedded fissile slaty Quartz Siderite with 5-10% thick bedded bands up to
’ ‘ 3/4 inch thick; dark grey to brownish gray weathering; fine light gray
mdules of unknown material occur ig the slaty bands; the nodules are about
10 Mesh in size (1/20 inch) Dip 55 East.
RC-5 25 19.2

Light gray weathering with minor'gun—metal blue coloured thick bedded Quartz

‘Siderite; minor associated blue crystalline mineral (lazulite?) and a light

green unknown mineral; Dip 50 East.

This section appeared to have the highest Siderite content of the section
along Crystal Creek.
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CHEMICAL ANALYSES

The following table contains the Chemical Analyses as reported by

the Ontario Research Foundation.

The Appendix also contains a report of a semiquantitative spectrographic
analysis of sample ¥-17. This is a sample of the soft white secondary

mineral forming an irregular coating on the Quartz Siderite.

The chief components are: 10-5% S, Al
5 - 1.0 PFe, Si, Mr

1.0 - 0.1 K, P, Sn, Ca

This might suggest a secondary sulphate mineral although its identity

is unknown.
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CIEMTICAL ANALYSES

A daans L

-~ REPORTED BY ONTARIO RESEARCH FOUNDATION

4 pA yA % yA %
- Sample - T.Fe SiO2 A1203 M P L.0.I.

—— —

RAPID CRE.:X AREA

RC-1 12.4 39.3 7.3 0.12  3.87 9.3
2 . 13.1 46.4 8.6 0.12  1.98 8.3
3 17.3 35.9 9.2 0.5  3.00 8.8
4 18.5 36.0 8.6 0.85  2.92 9.9
5 22.2 26.0 7.0 2.0 3.19  14.3

FISH CREEX AREA
F-1 19.5 28.4 8.7 5.4 2.61 12.0
2 12.9 42.2 12.9 3.5 1.58 9.8
3 25.0 15.3 4.7 2.2 2.30  20.0
4 24.7 16.1 5.7 1.7 2.94 19.8
5 22,5 25.2 7.7 2.2 2.76 13.8
6 20.3 30.5 8.9 2.0 1.94  15.2
7 22.% 24,3 6.6 1.2 3.24  15.3
8 20.0 31.8 9.1 1.9 1.91  13.6
9 23.4 24.7 7.2 2.3 2.15  16.9
10 22.8 26.3 .3 1.7 1.95 15.6
11 24.6 22.5 5.9 3.4 2,47 17.2
12 19.3 3.7 8.3 1.9 1.15 13.8
13 18.1 33.7 8.0 2.9 1.64 13.6
14 16.8 39.2 10.3 1.5 1.45 11.2
15 15.5 37.0 9.5 2.0 1.45  12.7
16 '19.7  38.8 7.6 0.7 2.47  14.4




10.0

10.1

METALLURGICAL TUST RESULTS

The testwork was conducted by the Ontario Research Foundation which is

.

3

treatment of iron ores. The accompanying veport entitled '"Metallurgical
Investigation Of Delta Iron Ore Sampie RC-5" coatains the detailed test

results of 8 voasting and 2 metallization tests conducted under the

/7]

supervision of H.E. Neal., This report is included in the Appendix along

with the Chemical Analyses and Heavy Liquid test results. The above

testwork can only be consideved very preliminary and limited in scope

$2,500.

Ha

by an authorized expeanditure o

Summary of Results — Roasting and Metallization o

1 Mingralogical examination showed that the Siderite and Quértz in
the Delta samples were very iine grained and‘that physical
separation appeared less prowmising than pyrometallurgical treatment
for the first attempts at bemeiiciation,

2) Ten tests were conducted to convert the Siderite and the other iron-

bearing minerals into Magnetite or Metallic Iron in oxder to raise

the concentrate grade by magnetic separation. It was assumed that

complete melting of a rock with 15-25% Total Iron would be impractical,

especially with the high phosphorous content.
3) The 10 tests consisted of the following:

a) 3 ~ Magnetizing Roasting tests where Carbon Monoxide and Hydrogen

were used as reducing agents to convert the Siderite to Magnetite,



10.1 Summary of Results {continu.. .,

)
3) b) 2 - Metalliization tests (Direct Reduction) where Hydrogen

H

was used as a reductanc at temperatures in the range of

- o , , . . .
1850 = 2050° F in order o recduce the ‘iderite to Metallic Irom.
c) 5 Oxidizing Roasting tests where the conversion of Siderite

to Magnetice was attemnted in a deiiciency of air.

4) Magnetizing Roasting tests failed to preduce a high-grade product

p?

and recovered only slightly more than the 35% of the Total Iron
present in the sample.,

The best result was test 5:

%W % T TFe % T Fe Distribution
-325 Mesh D.T. Conc. 20,8 40.9 37.6
-325 Mesh D.T. Tailing 64.2 22.0 62.4
Roasted Calcine 85.9 26.6 100.0

In test 2 using Hydrogen the reduction appeared to be carried too
far with a weight loss in the roasted product of 267% compared to
the normal 15%. X-Ray Diffraction showed metallic Iron iﬁ this
roasted product.

5) Ideal roasting conditions were not achieved. The samples responded
rapidly to reduction roasting and it is felt that the times were
too long causing cver reduction. In spite of a iower #ZC0 in test
5 that the reduction was extended to produce non-magnetic wustite.

The presence of Wustite was confirmed by X-Ray Diffraction of the



16.1

Summary of Resulis {(contiauel

1
(8
o

{

~

~-325 nesh

-~

Report in Appendix). Fayalive(Ze,S

mineral which

‘eed to the Davis Tube Ivom Test 5 (See Mineral Study

*ul) was the second most abundant

neiped produce = Low-zrade concentirate.

5) Metal zaetion Tests were inconcliusive although Test 3 produced
metallic deads contalning 80.27% Total Iroa and 77.6% Metallic
Iron using Lydrogea at 2058° 7.
Test Resulc:
7WE Z T Fe % P % T Fe Distributio
+325 M Metallic Beads 8.2 380.2 8.25 33.
-325 ¥ D,7. Conc. CIEL9 58.5 2.53 39.
Total Recoverable Metalilics 24.2 56, 4,75 72.5
D.T. Tailings 50.7 1z.1 27.5
74.9 29.7 100.0

Metallized Product

7)

This tesc

showed that the metaslized product at =325 mesh would produce .

a concentrate with only 5&.37 T Fe although X-Ray Diffraction analysis

showed that oaly Metallic irorn ar
test 4 Davis Tube concentr

65.6% metalilized.

nd Quartz were Present,

At -500 mesh

ate coatained 50.0%Z T Fe although it was

Oxidizing Roasting tests faiied to convert an appreciable amount

3}

of the iron to Maganetite which at
Davis Tube coacentrate containing

Conditions tested converted the ma

-325 mesh in Test 8 produced a

37.7%2 T Fe at 39.7%Z T Fe Recovery.

> .' a_

majority of the irom to Hematite.
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10,2

I
L
(&)

{

Summary of Results (continued)

8) No Manganese or Phosplhorous analyses were made since theé magnetic

concentrate were low in Iron comnared to the normal 80-90% T Fe in

a mecallized product or 66-89%4 in a magnetic roast product.

Surmary of Heavyv Licuid Results

pecific gravity of 2.96 were made

w

1 Sink-float tests conducted at a
on two samples IZrom each of the Rapia Creek area (RC-2, RC-3 and

the Fish River avea (F-3, F-il).

The purpose of these tests was to determine whether low-grade slaty
bands could be rejected at a coarse size. Except for RC-2 which

is a thin-~bedded slaty variety, there was little or no upgrading
by rejection of barren beds. The T Fe losses in the tailings

were high,

The results arve summarized as Zollows (for -% inch feed size)

Head 2.956 Sink

‘% T Fe 4 We %z T Fe %2 T Fe Dist
RC-2 Slaty variety 14.2 31.0 25.5 55.5
RC-3 Thick bedded 17.6 53.3 25.2 47.7
F -3 Thick bedded 25.2 77.3 25.8 79.2
F =11 Thick bedded 25.0 75.6 26.5 80.2



10.2

Sumpary of Heavy Licuid Results (continued)

1) (continued)

The Rapid Creck samples showed a greater rejection of low-grade

D)

tailings Zrom the slaty beds;

[}

AT

the I'ish River samples were more

uniform and tnick bedded with even less upgrading in the sink product.

The Phosphorous content in all cases increased in the sink product

compared to the crude sample.

- Phosphorous rejection in the float

product was ia the range of 15.87 to 39.6% with the greater

rejection in the Rapid Cree
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11.1

11.2

I
[}
n

H

MAGNETIZING ROASTING AND DIRECT REZ
THEORY AND COMMERCIAL PROCESSES

JUCTION

-

Oxdidizing Roastinz ~ Siderite in &l

product under closely controlled

oxidizing roast is ae 1

oxygen at 700 - 800° ¢ (1300 - 1470° ¥).

the siderite is

will produce hematitce.
The following equations illustrate

Oxidizing Roast TO Magnetite:

Oxygen Deficiency

Oxidizing Roast TC Hematite: &4 F

tenperacuare

3 Fe CO, + % 0, —~ Fey 0, + 3 CO

weory can be coaverted to a magnetic

and gas conditions. An

made In a deficiency of the theoretical amount of

With insufficient oxygen,

converted to magrnetite; but over roasting with oxygen

the -chemical reactions,

3 2

+ 4 CO

CO3 - 02-~$> 2 Fe2 O3 2

Reduction Roasting = Siderite is heated and calcined to Hematite in

air then reduced ia carbon monoxide or hydrogen will have the following

reactions:

Calcining to Hematite: 4 Fe CO,
~

Reduction to Magnetite: 3 Fe2 0.,
-4

or 3 Fe, O,

-~ ~

Further reduction oi the magnetite

.+ C0—>=2 Fey 0, + CO

- Oz—if 2 Fe2 O3 + 4 CO2

3 2

R 2 Fe3 O4 -+ HZO

will form non-magnetic Wustite (Fe 0)

which can not be recovered magneticalily.

Fe. O, -+ CO —%
3 74

3F 0+C0

2



11.2

11.3

(continued)

Experimental worlk at the U.S. IZurcac ol liiunes has shown that magnetite

can be produced by heating hencuvice with scrap Zron in . a carbon dioxide
. . . . - o .

and water aimosphere in the temperaiure raange of 700 - 10007 C with

the following net resul

Direct Reduction - This is also czlled solid state reduction to

metallic iron without passing through a iiquid phase of iron. The

resulting metallized product is called spoage iroan which will reoxidize

&

{.

if stored in a wet uncovered arca. Sponge irvon has been successiully
used in electric furrnace smeiting as an alternative to scrap. Sidbec,
the Quebec Government steel plant is expanding their electric melt

shop to consume one million of sponge iron produced in

t
o]
)
w
L&
[0}
H
<
i)
™
L3

their Midrex fuirnaces using chiefly pellets and minor amount of sized
lump ore. The use of sponge iron in electric smelting has been widely
accepted in many couniries as ‘an alternative to scrap which has widely

fluctuating prices, and a build-up of undesireable trace elements.

The direct reduction processes are based on either gaseous or solid’

carbon reductaats.

Gaseous Reductants - The following equation represents the reduction

of hematite to metallic dron; the reaction is exothermic:

~ ___? o -, -}_
Fe2 O3 + 3 CO >~ 2 Te -+ 3 CO2 Heat



11.3

4

(continued)

L]

Hematite and hydrogen can also produce metallic iron with an

endothermic reactioca:

) R U e o i P RIS .
or Fe2 Oq v L[z - Heat 7/ 2 Fe -+ 3 HZO

Hydrogen is a move eilective reduct
9 Py . [« a¥al o my ~ e e
temperatures over &00 C, The cost
high except for special powder iron

Equilibrium Diagram illustrates the

ant for the usual operating

of pure hydrogen is normally too

L
(W]
F«l
}_

icacions. The accompanying

gas composition - temperature

relationships vequired to produce wmagnetite, wustite and iron,

Reducing Gas Produciion

Reducing gas containing carbon nonoxicde or hydrogen can be produced

rom a variety ol sources.

a) Natural Cas = Desulphurized natural gas and steam are mixed,
preheated and processed ia the presence of a nickel catalyst

according to the following equacion using methane as the chief

constituenc.

CH4 + HZ O - leat ——- cC, <+ H

n

The reformed gas after cooling coantains approximately 74%

hydrogen and 137 carbon wonoxide and the balance as carbon
dioxide and wmethane. Other hydrocarbons such as naptha and
petroleum are also suitable for reforming. Reformed gas is‘used

in the Kyl (Mexico) and Midrex direct reduction processes.
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11’4

11.4.1

(continued)

b)

c)

<]

irect Tndecticn of Fucel 071 - 2y using fuel oil in a deficiency

IO T S I S PSR- S PR S o mmm Ayt o 4 [T -
of theorerticcl cxygen Icr coumbustlion, & reducing atmosphere is

procduced coacveainin

[
[Qe]

Ol LW Cfeaclflots nay occur

in the reduction of hemctlite with carbon as non-coking coal

oy
()
(@]
-:-
[ @R
(@)
.:.
<M
v
[0
et
i
¥
N
[ 3
[
i
[ €3]
(@)
O

] e o E - L] -
Fa,. O. -+ 1.5 C = deat — 2 Te 1.5 CO.

2 5 Z
[ b M - - -~ - o i T %, 3. — ) = -
“ae latier veactiona is prelerved Jor kiln processes using solid

a CO, - CO wmixzure ia the srisence of neated carbon and iron

oxides. The gueseous producis frow direct reduction can therefore

contain both CO, and CO in varying szounts.

Commercial Processcs

Reduction Roasting = Several pilct vlant wad semi-commercial plants

have been operated ia Minnesota IJor the treatment of low-grade oxidized

taconite. Some of these have included work by M.A. Hanna at the
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11.4.1  (continued)

Butler plantc 1934-1938; M.4. Zooae sonei plant with a

Lurgl kila 1958 - 19&0; U.S. . Moore Company.

Flotation anpears co have Supclsedec vouwsting as a method of concentiacio.
. of

in o Iroa Cre Stcclh Researce
: studied che creaiuens of +he ~CW-TLLE Lovy

iinmonite, siderice, clays and chlovitcs. A

plant starced operacion in 1543 Weial o dludd bed type of reactor wich

fuel oil burners. NG actucl “OimiiIolen ploat Zor roasting is knowa co

be operating excepe Zov the Zotinlelica Sceel Maaganese Pelletizing

plant in Zrazil.

11,4.2, Divect Reduciion

o

Ceduotion scniues nave been suggested since 1889

Ty = - . - A - T n e I g m—— 3 e e
wacn Sieliias nadse sionce cysincrical furznace wish

hav

&)

: oy al g .
wial L TV S S VI S VI

T | . e e
atcrvacied the prvavese interas: s

a)
1)

COnCinuous verzicel sae

process which usesg

o

is primarily oxide

used in lesser cmounts.

J

s o 2 B R T -~ e msmm S et o - Q 3 . v S
Six Midrex jlants are i sroduccisor - 3in U.S.A., 1 in Canada,



2)

3

4)

I~

T e Mmoo e 9 3. e an N
4 G wETTany and AN ganaly .

Ee AL D cem et e . e 5 o - A
¢ 7. Ouher similar processes include

&
O
het
3
3]
[
3
~
i o
[N
E_J
[0
T
¢
[&)
i
o
o
(43

4 (T G e v TR P AN b 2 M AT - " - - 1 -
the Wiberz, Purofer and Wovaier wihich have been much less

popular than the Midrex which hac & proven record of successful

dyL - This process is a scetic bed bateh type using a gaseous
recuctans. Tour piants are in couwmercial operation in Mexico

using high-grede lump ore &nd oae is Loceated in Brazil. Reformea
natural gas is used &3 the reducvant. The lacest plant at Puebla,

Mexice cperuies with 68% To oxide pelileis to produce sponge iron

- .

Armco Shefs ®imace - This process is similar to the Midrex

plant excest che oxide pellecs or sized owe arecharged inter-

reforming elchough the initisl operation uses steam reforaing.

This pienc, -ccated &t Houston, Texas, has a daily capacity of
1000 tons.
Orinoco or Hivh Ivcs Briavzice Process = developed by U.S.

Steel Corporation in Venezueia., AL

finely crushed nig



11.4,2 (continuad)

b)

1

2)

“metallized fines are bricuectted at an aaaual rate of 1 million

Solid Redccetents

SL/RN Zrocess - (Steleco, Lurzi - Xepublic - National Lead)

This process has had a loug hiscory of development and pooling
of many developments and modililcations. The process consists

0f using & votary kiln wuich s fed wich high-grade iron pellets,
dolomite and coal. The cosl. provices the reductant and the

supplamental heat, Mantic burners are supplied with air and

tmosphere along

™

gas to maintain the requirved tunperacure end
the lengcta of the kilan, <he dolomite cbsorbs the sulphur from
the coal. The metallized product is recovered magnetically
with the non-magaetic char Deing recirculated. A 300,000 ton
per year plant is currently wader construction for Stelco

at the Criffirth Mine ia Nowchera Oatario. Another SL/RN plaant

s in New Zealand.

Krup Renn Process = This Zs the oaly process developed for

the treatment of low-grade colitic Salczzitter oves ian Germany.
Fine low-grade ore or concentraves are fed into a brick-linmed

=1l zs the reductant aund heat
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source. The process is a continuous reduction at higher



H
I~
o
1

11.4.2 ({coatinued)

femperatures chea the SL/AY kilo whereby a pasty slag and

= R U S S O . S U 41, 3 ~ :
metallic iron ncdules or luszen are Jormed up to 1% inches in
7 cr o ] s e s gm e Sy e ey o~y e - -l (g
. SiZé. The ::.l.:.:;', a0 dLupoen e buga;atdﬂ wﬂ&f_:)uec.a.(:dlly arcexr

cooliing. This process was used Ior wany years in Germany during
World War II and into the ecrly 15380's. Most or all of the

lantcs are now shus dowa duc to the high ener consumption, high
r= ? o
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phosphorous and sulphur.
The dmport of high—grede forelizn oves which are sintered in

the Krup—Reun process non-competitive.
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HZ.E. Neal P.Eng.

October 25, 1974



2.

R
e
2
te
%
t

p-1
He
o

Ontaric Research Foundation -~ Letcter ol Mr. Biskupski with

Chemical Analyses, Hea Liguid [esulce and Spactrographic
M S [~

Analysis of Sample

. .

Ontario Research Foundation = Metallurglical Iavestigation of

Delta Iron Ore Samnie RC-5.
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SHERIDAN PARK, MISSISSAUGA. ONTARIO, CANADA, L5K 153

PEONE (415) 822-4111 OB 279-9771 % TWX 610-492-2524

Sctober 13, 1974,

Mr. H. E. Neal P?,Eng )
Consulting Metallurgist,
4., E. Nezl & Associates wid.,
124 Roxborough Jrive,
Toronto, Ontario.
Dear Sirt:

Re:. Investigaticon No., MP-743ZL

The attached tables list the vesults of chamical znalysis and
sink-float tests on samples of siderite. The Tesulis were submitted
previously in an informal way.

The sink~Slozt tests were conducced at a size of minus 1/4 inch.

The absence of fines al.owed the omission oi th

100 mesh. vesult of su

b

Also included is the.
”

R TR

sample -

=
<

sink-float tests at minus

ectrogravhic analysis of

very truly,
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WEIGHTS AND RESULTS GF SES
We, VA ya ya
Sample g. T.r'e Sjoz_ _i_zi _ _dn
RC-1 5900 12.4 39.3 7.2 C.12
2 6800 13.1 4s.4 8.5 J..5

3 7900 7.2 35.9 9.2 3.56

4 5600 18.5 536.0 8.5 0.85

5 - 5900 22.2 26.0 7.0 2.0
F-1 1900 . 19.5 28.4 8.7 3.4
2 14600 12.9 42,2 1z.9 3.5

3 3700 25,0 15.8 4.7 Z.,2

4 3400 24,7 6.1 5.7 1.7

5 3400 22,5 25.2 7.7 2.2

6 3200 20.3 30.8 Sy 2.0

7 3400 22,6 24.3 8.6 L2

8 3900 20.G 31,8 S.1 Y

9 3600 23.4 24,7 7.2 2.3
10 4000 22.8 28.3 5.3 1.7
11 3800 24,6 22,6 5.9 5.4
12 6500 19.3 34,7 8.3 .9
13 3100 18.1 33.7 8.0 2.9
14 3400 16.8 9.2 1C.2 1.5
15 3900 16.5 37.0 9.3 2.0
16 1400 19.7 38.8 7.8 9.71

2 L.0.1.
3,87 9.3
1.98 8.3
5.00 8.8
2.92 9.9
3,19 14,3
2,561 12,0
1.58 9.8
2,30 20.0
2.94  19.8
2,76 13.8
1.94 15,2
5.24 15,3
1,91 13.6
2.15  16.9
1.95  15.6
2,47 17.2
1,13 13.8
1.64  13.5
1.45  11.2
1.45 0 12.7
2.47  14.4



SINK-F:, STS
at. 2.vo S.G

W A ¥ % %
Sample Product YA T Fe “ist, v Dist,
RC-2 Sink 31.0 25.5 55,5 4,35 60.4
Float 59.0 9.2 4l 1.28 39.6
Head 100.0 14,2 200.0 2,20 100.0

RC-3 Sink 33.3 25.2 &7.7 6,40 70.8
Float 66.7 3.8 52,3 1.32 29,2
Head 100.0 17.6 160.0 3.00 100.0

F-3 Sink 77.3 25.8 75,2 2,93 84,2
Float 22.5 23.2 20,8 1.89 15.8
Head 100.0 25,2 160.0 2.69 100.0

F-11 - Sink 75.6 256.5 80,2 2,35 78.3
Float 24,4 20.5 19.8 2,02 21,7
Head 100.0 25.0 1060.0 2,27 100,0




SUVESTlgacivi Nuy e

Appr. %
10 - 5%
5 -1
1~ 0.1%

<0.1%

{ i ta

-4

SEMIQUANTITATIVE SPRCTHOGRAPFIC

ANALYSIS ~ SANPLE ©-17

Elenents

Ti, Ni, Co, Cu, 4s, Cd4d, Y,

St
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1. INTRODUCTION

The results of chemical analyses and ocher testwork including

cests on Deita iron ore samples RCl to

This report describes the resultls of soue pres wninary Lests
carrled out to investigate the amenabiliity of ivon values in sample

RC-5 to magnetizing roasting aad dirvect metailizeation,

As authbrized by Mr. ., EZ. Neal the test woTK involvéd the
following: |
(1) Magnetizing roasting in ved
dioxide-monoxide zases in the ratio of 2.3 to 1 aad hydrogen,

both at & temperatu:e of 1675°F. &lso ing a carbon dioxide-

monoxide gas rat o]

(2) Metallizing tests using nydrogen as Teductant at temperatures

(=4

of 2050°F and 1850°7.

(3) Some exploratory oxidizing roasts wita lirmited access of air

at 1300°F.

£ 5.6 o 1 at & lower temperatuve of 1400°F,
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.2.1 Magnetizing Kcasting

TEST PROCEDURES AND RISULTS

Except for the initial test 1, all oLhor tosts were conducted
on feed material arounq o .aints 48 mesn. Zither @ 100 or 30 gram lot
of test feed was charged in & stationary bed over the gos inlet grid of
& 2" x 3" stainless ste 1 contelner and acic at temperature in a globar

muffle furnace.

In Test 1 the charee was 1000 grans of ainus 10-mesh feed

placed in a revolving stainless steel cyiinaueT.

The conditions and results of 10 individual bacocch tests are

snown in Tables I to IV, Thae foliowing is & weview of the coanditions

.

f SLS.

(3

5 O

(.)

Ti¢

(D

~em s
Ve o

and results obtained with eeach individusl ces

ests 1, 2 and 5 were intended &s megnetizing roasts under

ceducing conditioans in CO7—CO and hydrogen a:mquh-'es Since from

test to test changes were made in more thin ont condivion, the

o y comparasie, Sue il show & low

individual results are noc direct

,.1

degree of magnetizing - low iron grade and racovery of magnetic

t
©
w
pos
NS
G
&)
L}
[}
ja
[
0
¢

concentrate. Maganetic concentration was by Savis tude

gcound to minus 325 mesh.

In Test 1 using & CO0.-C0 ratioc of 2.3 to 1L at 1675°F for
2 hours practically no magneti ‘
a COZ-CO ratio of 5.6 to L at 1400°F for Z nours the Davis tu
magnetic iron recovery wes 37.64 of totel ivoa ot 4G.9% grade. A
similar result was obtained in Test 2 usinz nydTogen & mosphcre at

1675°F for 2 hours.,

Both the magnetic and non-magnetic Ifractions of all test
products assaycd high in ferwrous iron. Therefore these vesulis are
consistent with the indicaclu“ that mesc ol the ivon in tae ore way

4

occur as the iron corhbonnue e, T sinaral docomnoses



- product and the low fervous iron assay s L Lox

2 eSClguiavi UL v T o

in the temperature rtange from 950° - 1030°7, 1If the loss of ignition
of 15% of the feed weight as determined coilier on the head sample is

q

~assumed to be all due to carbon dioxiue cvelving Irom decomposition

of siderite, then by caiculation the mineral would account for over
70% of the total iron in the ore. Siuce the conversion of siderite
to magnetite would require some addition of owxygen, it follows that

under reducing conditions most of the ivon suould remain in ferrous

form.

2.2 Oxidizing Reasting

Tests 6 to 10 were conducted on cn cxplovatory basis to
test the effect of limited access of air coaditions at 1300°F, but
they proved very difficuit to control cnd yicided no better results

than were obtained under reducing conditions.

Whenever excess alr was admitted tiie charge was readily

LR

LEUGLEN

carance of the

8]
[}

&

[

P
ests 6 and 7 in

o

oxidized to hematite as evidenced by

)

Table IV. Some magnetic iron was produced out the concentrate was
invariably low grade. in Test 10 the air input was controlled to
avoild excess. Still the product outer layers were veddish while the

tube test and assay

0«

centre was black. The results of the Davis
conducted on the black portion of the product indicated it to be only

partly magnetized. ‘ , '

All products were tested at minus 525 mesh.

2.3 Metallizing

- Metallizing Test 3 was carried out in hydrogen atmosphere

held at a temperature of 205C0°T for 2 hours.

The product appearcd as a single chunk of fused and brittle
material. Upon breaking and crushing the product yiclded 5 metallic

beads each weighing about 1 gram and some othier smallier plus 325 mesh



A

chips were separatud / hand magnetv. These coarse metallics were
»round to minus 325

-

treated as a scpara*g product, while the rest was

Ce

mesh for magnetic separation in the Davis tubce. The results as shown
in Table III indicate 72.5Z total ivon reccvery in the magnetic concen-
trate at 66.7% grade, inclucing metellic iron assay of 61.74. The test
product assayed 29.7% totel and 21.9% metallic iron indicating 73.7%

metallization.

st roasted in excess air

[}
u;
"1

In Test 4 the feed material we
flow at 1850°F for 1 hour, then held in & nydvogen atimosphere at 1850°F

for an additional 3 hours., The product weight alter the alr roast was

]

86.07% while the final product weight wes 78,34 of the original feed.

In comparison with Test 3 this product appearved less uniform
and less solid. It was rathner raw ana coumbliing arcund the corners of
the bed while fused and no.low &t the center. No large metallics were
noted. The Davis tube test was conducted on minus 500 mesh, but all
iron grades and recoveries were considerably lower than those obtained

under Test 3 conditions.

Szmples of Test 3 products were submitted to the Ontario

‘Depaftment of Natursal Resources for mineralogical examination. The

results of this examination will be reported sepavately by that

Department.

CONCLUSIONS

If the weight loss on ignition is COZ’ calculation shows that

73% of the total iron in the RC~5 feed . is in the form of siderite. The
resalts of metallizing tescs indicate merallization up to 72.5% of the

¢

total iron which would indicate virtually complete metellization of the

siderite. Fe grades of the magnetic fractions are all low due to very

e
fine quartz inclusions (minus 20 micvon &s a wule). This fine quartz
1

-~

is present in the feed and its presence in the metallic iron product



may be due either (1) to the original fine grained nature of the feed,

(2) to fusion during metallization, or 3) to both the above reasons.

Thekoxidizing roast Tesults indicate that uhe magnetic concen-
trate contained iron mainly in the form of magnetite wherecas reducing
roasts produced mainly ferrous iron. Concentrate grades were low due

to fine quartz inclusions.

R)/. Lj%%j %faéwgwadgf

,/ v
. A 7 B .
P, D. R. Maltby, P.Eng.[/ J. Helnbardis,
Assistant DPirector, Senior Technonlogist,
\ Department of Metallurgy. Separtment of Metallurgy.

JM;: je
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TABLE I

ROAST AND METALLIZING TEST CONDITIONS

. .
Test Gas Flow - Temp. ' Time - Height (g.)
No. Atmosphere : _°F “min, Charge Product

1 C02~C0
ratlio 2.3

AR T P e VS Ak A e i e £ B - T e £ L P —— i i 1 P e o A« 4 Ak B 7 e S it A e 3 VRT3 P (e s = 8 ot e = o B

1675 120 1000 ' 848

2 - Hydrogen 1675 120 , 100 4.0

A e 3 e 8 B S £ 2 In @ e 4ot et A e e i Er < 3 A o e e < e b e S+ e i+ £ < % T3 s e el e et ot e i oot e L em e e e

3 ‘ Eydrogen 2050 : 120 100 764.9

4 Air only ' 1850 60 : 100 - 86.0
) 1850 " 180 86.0 76.3

then Dydrozen

5 Co. -CO
ratlio 5.6

1400 ' 120 100 £5.0

6 - Charge open to air 1300 - 60 100 86.8

7 Charge open to air 1300 ‘ 10 50 | 44,2

8 . Limited access air 7 1300 30. ‘ S0 42.5

9 Nitrogen ' - 1300 . ‘30 50 B -
then limited,; but excess air 1300 12 ‘ : 43,15

10 As Yo. 9 except,

-less air - 3.0 ft.D/hr‘ - 1300 ) 3 . 50 42'9
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TABLE 11X

MAGNETIC ROASTING RESULTS

Assay

Test - Weight - T.Fe Fe't Dist. %
No. - Product 4 Ve pA : T.Fe

—— ——— - r——— s

1 D.T.-Magnotic Conc. 0.8 41 .0 32.5 1.4
P.T. Teilings (cilec.) 84.0 27.0

Roastcd FProduct 84.8 27.1

S U L 2
22.8 100.0

2 D.T. Magnetic Conc. 17.2 46.9 42,7 35.9
D.T. Teilings (calc) 56.8 25.4 18.9 64.]

Rozsted Product 74.0 30.¢4 24.¢ 100.0

5 D.T. MHagnetic Conc. 20.8 40.9 19.4 37.6

D.1T. Tailirgs (czle.) ——  64.7 22.0

Roasted Product 85.0 . 26.6 16,2 100.0
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TABLE I1T

METALLIZING RESULTS

Assay

Test Weight T.

_ e Met. Fe Fe " - Dist, %
No. ’ Product 4 7

% % __T.Fe

N g

3 +325 M. Magnetic Product 9.3 80.2 77.6  80.2
4.9 58.3 51.8 8.3

T s < e e e 1

-325 M. D.T. Mzpretic Conc.

Total Megnetics Fraction - 24.2 66.7 61.7 6€6.7 72.5

D.1. Teilings (cele) X2 2.9

50.7 12.1 2.9 9.0 . .27.5
Metzllizztion Product 74.9 29,7 21.9 27.5 - 100.0
7 Yetallized o ' 73.7

4 D.T. Magnetic Conc. ' 27.6 50.0 44.9 44,

o

T Teidings (Cole.) B Y L2y B N
3

o)

Metzllization Product 76.3 2%.¢ 1°.

Z Meotellized 65.6

e T U e T e o T e e s e =
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TABLE IV

OXIDIZING ROAST RESULTS

Test
No.

Assay

Weight T.Fe Fe't Dist. %
% 7 % T.Fe

-—

D.T. Mzgnetic Concentrate 7.8 40.6 3.0 14,0
D.T. Tailings B .. 79.0 24,5 2.8 _ 86.0

Roasted Product 86.8 25.9 2.9 100.0

D.T. Magnetic Concentrate 23.4 35.5 4.0 37.4 )
D.T. Teilings _ 65.0 21.4 - 62.6

Roasted Product . 88.4 25.1 - 100.0

D.T. Magnetic Cencentrate - 23.4 . 37.7 11.3 39.7
_61.6

D.T. Tzilings _.21.8 T 60,3

Roasted Product : - 85.0 26.1 - 100.0

Rozsted Product . 86.3 ' 25.7 ) -

10 Roasted Product . 85.8 25.9 . - -
D.T. Magnetic Conc. . 17.3 42,2 15,6

(testing black appearing
product only) '
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i ’ Qua&huoloot.“
. m——
i ~a et b
Sldevite......
T ol e
Chicorite....C
L}
W\ r
Uk oF - SRR
AxKel < e e b
RO eI uQLLz.....au
ol
- . ,
Siderica......

= et e -
Chlorice.. Y

T=11 = Sidevite.. .o
Quertz.ov...C
Apatite.... O
Calorite....o

-%The designations A, 5, C, and D, Iclilcowing the mineral name serve
to show the relative cmcuats of each cowpconent; A dbelng the most
gbundant and D tae leest,

Treated Concentraless:

Four samples oi tue trec o o
deteraine wiaat producis were preseat. Thoe following data w

obcained.

tz~plderite ore were "-rayed to

RCSK - Wustlice (-vu/......-.Q
Fayalite (Fe.8 u-u v

oo nmde
QL&:&Z.---.---'--ocovh

’<!

WX2 DTF =323 Megh - etzliic Ivon
Quaxtz

-~ 14 NS A H - Lo v
MP3 {~325 Hesh) - Metallic Iron

The x-ray peaks obtaired in the letter two samples (MT3) were broad,
flat and diffuse, indicative of incouplete crystallization. Note

also that there 1s less gangue in che 325 mesh fraction., Considerable
slass was observed in the =325 mesh fraction,under the microscope.

In coatrast to the MI3 samples, the cuartz and iron peaks in the MR2
sample are sharp and well defined, indicative of a wholly crystalline

state.

+

Conclusion:

1) The difficulty in obtainilng a high iron conceantrate arises from

" the intimate association of fine-grained quartz and other silicates

with siderate.

continued.ces,
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2) The thin section work and the resulis of x-ray diffraction on
the head sawples incicated that g é T8 ere the

ot
L]
£
[

Y~

principal minerals ia (ke ore.

The analyses susniled with the

of glumina and pacsnhorus. Cur

these results, No ancuice (the eupected phesphosus bearing mineral)
was noted din two ol the Zour samples and woac ¢f the saumples
countained enough aluwing bearing wincrels o explein the amcunts in
the analyses.

FEES RECEIVZED.

/:'//./1' . e / RN

.

R v A .
‘ /t'.o."'oo/‘l'v

~

' ..}E:Z(D.A,Moddle,P.Eng.)



APPENDIX T
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 . 96

MACKENZIE MINING DISTRICT, NORTHWEST TERRITORIES

MAC 1-50 A56537-A56586 May 29, 1974 50
TOTAL CLAIMS, N.W.T. 50

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

TOTAL REPRESENTATION WORK YUKON TERRITORY $12,100.00
TOTAL REPRESENTATION WORK - NORTHWEST TERRITORIES §$ 5,300.00

$17,400.00




DISTRIBUTION OF REPRESENTATION WORK

YUKON

DELTA 1-10 ¥Y82503-¥82512

DELTA 17-26 Y82519-vY82528

DELTA 28 ¥82530

DELTA 30 Y82532

DELTA 32-48 Y82534-Y82550

39 claims - 1 year each $3,900.00

DELTA 11-16 Y82513-Y82518

DELTA 27,29,31 ¥82529, ¥82531, Y82533

9 claims - 2 years each $1,800.00

YUKON
DAWN 9~16 Y82559-Y82566
DAWN 25-48 Y82575-Y82598
32 claims - 1 year each $3,200.00
DAWN 1- 8 Y¥82551~Y82558
DAWN 17-24 Y82567-Y82574

16 claims - 2 years each $3,200.00

NORTHWEST TERRITORIES

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

47 claims - 1 year each $4,700.00
MAC 3,5,7 A56539, A56541, A56543

3 claims - 2 years each $§ 600.00

$5,700.00

$6,400.00

$5,300.00



APPENDIX II

DELTA/DAWN/MAC CLAIMS

PERSONNEL & DATES WORKED - 1974

A. Kulan
Ross River, Y.T.

G. Penikis
Ross River, Y.T.

J.S. Brock

3029 Procter Ave,
West Vancouver, B.C.

Arthur John
Ross River, Y.T.

Robert Etzel
Ross River, Y.T.

Esau Dick
Ross River, Y.T.

Pete Risby
- Ross River, Y.T.

Prospector
$1200/month

Prospector
(No charge made)

Field Supervisor
$71/day

Prospector
$1100/month

Prospector
$1100/month

Prospector
$800/month

Prospector
$1200/month

April 1-10, 25-30

July 29 to Aug.

6

April 1-10, 25-30

July 29 to Aug.

April 1-7
May 1
July 29

6

April 1-10, 25-30

April 1-10, 25-30

April 1-10, 25-30

April 1-30 inclusive



season.

DELTA/DAWN/MAC CLAIMS

APPENDIX III

STATEMENT OF COSTS - 1974 FIELD SEASON

Following is a distribution of total costs incurred
on behalf of the Delta Iron Project in carrying out exploration
work on the DELTA, DAWN AND MAC claims during the 1974 field

internal costs documented.

Salaries & Wages
Consulting Fees

Assays & Analyses
Miscellaneous Expenses
Freight & Transportation

ALLOCATION OF COSTS - YUKON TERRITORY

$ 3,158.75
10,601.57
249.00
862.83
2,532,32

These costs can be invoice supported or in the case of

$17,404.47

DAWSON MINING DISTRICT

DELTA
DELTA
DELTA
DELTA

DELTA
DELTA

DAWN

- DAWN

DAWN
DAWN

1 to 10

17 to 26

28 & 30

32 to 48
39 claims

11 to 16

27,29,31

9 claims

9 to 16
25 to 48

32 claims

l to 8
17 to 24

16 claims

¥82503 to ¥82512
Y82519 to ¥82528
Y82530 & Y82532
Y82534 to ¥82550

@ 1 year each
Y82513 to ¥82518
Y82529, Y¥82531,
Y82533

@ 2 years each

Y82559 to Y82566
Y82575 to Y82598

@ 1 year each

Y82551 to Y82558
Y82567 to Y82574

@ 2 years each

$ 3,900.00

$ 1,800.00

$ 3,200.00

$ 3,200.00

$ 5,700.00

$ 6,400.00



ALLOCATION OF COSTS - NORTHWEST TERRITORIES

MACKENZIE MINING DISTRICT

MAC 1,2,4,6, 8 to 50 A56537, A56538, A56540,
A56542, A56544 to AS56586

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



i WELCOME NORTH MINES LTD. (N.P.L.)
| S Suite 8, 1161 Melville St., Vancouver, B.C. VBE 2X7 Telephone (604) 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.

A

John S. Brock

/747/‘;, 7/73/

Date

2/‘-‘%

Notary Public in and for the
Province of British Columbia.
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DELTA IRON DEPOSIT
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