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Iron Hill
Notes re reports by Colonial Mines Ltd. (N.P.L.)

Geologicals The reports ignore the account in Annual

Report 1952, Bacon, which is more compre-
hensive than what the reports offer. The presumption
that more ore may exist in irregularities in the struc-
ture probably is valid. There is no indication in the
1952-1957 Annual Report accounts that the ore zone ever
was bottomed.

In attempting to assess the possibilities of
other magnetite occurrences nearby, the assumption is
made that such occurrences are directly alllied to the
presence of the granodiorite contact and that a contin-
uous contact over a distance 1s something of a guarantee
that other magnetite bodies shall be found. Thils conce t
is very definitely open to question; the relationship pro-
bably 1s no more direct than to hypothermal veins in gen-
eral.

Mining: 1956 Annual Report, page 119: "The economic
limits of stripping had been reached, and the
mine was worked as a salvage operation."

This would explain why ore deeper in the struc-
ture was not mined. It is questionable, considering the
sharp increase in all costs since 1957 and the added cost
of moving waste dumps from the present pit (Fawley, p. 9,
4Yth paragraph), that stripping could now be carried beyond
the old limits. It is possible that the deeper magnetite
is permanently unavailable.

Tailings must be ground to =100 mesh to make
shipping-grade concentrate. No estimate of this cost 1is
given. I think it would be appreciable.

Waste dumps would need to be sorted to provide
material comparable in grade to the present tailings dumps.
No estimate of this cost 1s provided.

Remarkss There 1s no cost data to indicate that the
operation as outlined would pay its way. Unless
it could do so, it could not form a continuing source of
concentrates. That would be what the Mitsui Co. wants to
know. It would hardly be possible, therefore, for the
Department to enthuse on the potential benefits to Campbell
River without implying that in the Department's opinion
the operation would be a paying one. The reports submitted
do not support such a conclusion.
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ADDE NDUM

The following is a correction of the last paragraph on
Page 4.

Calculations by Kie ilines Ltd., based on sections drawn
by D. Sangster of the University of British Columbia, show there are
1,350,000 cubic yards of "ore type materials” and 907,000 cubic
yards of "barren material” within the syncline bounded by granodiorite.
The boundaries of the grangdiorite are not definitely known, algso from
observations at the mine, theres are pockets of magnetite in some
sections of the "barren materlal" and there are sections of waste in
the "ore type material™; however for ere reserve calculations the

above figures by Kie ilines are accepted.



REGENT B8-3144 1718 WEST 5TH AVENUE

COLONIAL MINES LIMITED (N.P.L.)

ADDRESS ALL REPLIES TO
P.O. Box 4183, STATION D,
VANCOUVER 9, B.C.

October 17, 1962

Mr. Jo Go uatﬂl“s,

Canadian Pacific Railway Co.,
Land Department,

Calgary, Alberta.

Dear Mr. Matthews:

Enclosed please find Addendum, which we would ask you to
kindly insert in the report dated October 1962 "Ore Reserve
Possibilities at the Iron Hill Mine and Surrounding Area, Vancouver
Island, B.C." by A. P. Fawley. We regret this omission and hope it
has not caused any inconvenience.

Yours very truly,

COLONIAL MINES LIMITED (N.P.L.)

4 frefustay

B. mrray-

Encle.



ORE_RESERVE POSSIBILITIES
AT THE

IRON HILL idINE AND SURRCUNDING AREAS
A R_ISLAND

ANTRODUCTION

My preliminary report on the Iron Hill Mine was encouraging
aﬁd Justified further investigation. Since then the mine has been ex~
amined several times, a model of the mine has been mde. the tailings
dumps have been partially sampled, and several mill concentration tests
have been conducted on different types of ore and of the tailings.

Sufficient work has not been completed to determine accurate
ore reserve figures but, in general, the work done has been favourable
and ;tho estimated ore reserves have been increased. Algo there is a
good possibility of being able to produce a further large tonnage of ore
from properties in the vieinity of the Iron Hill Mine.

The follov;ilng report is based on examinations of the mine on
~ February 10th, May 10th, August 20th, and September 22nd, 19623 on the
results obtained when the mine was operating during 1951 to 19513 and
on a2 study of the available geological, drilling and ore concentrations
tests.

LOCATION
The Iron Hill Mine is near Upper Quinsam Lake, about 17 air
miles south-west of the town of Campbell Rivere. Legelly it is in Block

100, Comox District, Vancouver Islande It is connected by a 23 mile



roady, paved in part, to the former loading dock near Campbell River,
The road has a slight to moderate gradient and 1s in good conditicn

except near the mine.

rommm. TIMBER AND WATER
The rine ig at the north end of a ridge in mountalnous

country. Due to quarrying the mine area is now a2 series of benches
at 30 ft. intervals. Iining has been carried cut throughout an eleva-
tion of 1,400 to 1,890 ft. above sea level: The mine area is almost
bare of timber due to logging operations and a fire. Ample water is
avatlable from Mine Creek which rums beside the properiy.

HISTRY

Several adits were driven into the hill in, or prier %o,
1914, Coast Iron Company opened two quazries from which 4,886 tons of
iron ore were shipped during the period December 1948 to Karch 1049,
then the Argonaut Mine Division of Utah Company of the Americas tock
over the property and shipped 1,964,247 tons of concentrates'/mring the
peried 1951 to 1957. The property hag been idle since Cctober 1957.

GECLOGY
The deposit is a typical contact metamorphic type in which
limestone and volcanic rocks have been replaced by magnetits and garnete
The deposit is probably symclimal (U-shaped) with a meximua depth of
about 600 feets According to an old repord, the depesit is withia "an
elliptical area whose major axie is about 1500 feet bearing westenorthe
west and whose minor axis is about 700 feet. This elliptical area

containg 18 acress The north end of the ellipse is bounded by the

J



granodiorite intrusive and gonsiderable drift. The south end is
bounded by voleanics of the Vancouver groupe Inside the ellipse and
near the summit of the hill, two large islands of limestone are ex-
posed coupletely surrounded by an erratic mixtuze of magnetite and
garnetite.” Howevexr, it must be emphasized that possibilities exist
for irom ore anywhere near the rim of the granediorite imtrusive (gee
attached map) and even at the Irom Hill Mine the ore zone has not
been definitely limited as some of %the drill holes were stopped in
volcanie rocks before reaching the grancdiorites intrusive, and
other drill holes may have stopped in dyke rocks which are similar to
the granodiorite.

QRE RESERVES AT IRON HILL MINE

Two ore zeserve estimales have regently been made for the
Iron Hill Mine; (1) by a Japanese Company, and {2) by a Canadian
Company. The Japanese Company ectimates 1,200,000 tons of comcentraie
are obtainable from mining and wmilling 5 million tons of ores 200,000
tong of concentrates from remilliing old tailings; and 20,000 from re-
working old concentrates, - totalimg 1,520,000 metric tons of comcen~
trates averaging 58 percesd frome The Canadian Company estimates a
recovery of 1,010,000 tons of concentrates froa mining and treating
4,050,000 tons of ore, and 125,000 tons of concemtrates fxom treating
old tallings, - totaling 1,135,000 chori tons of concentrate centaiming
60 pexcent iron.

Concentrate obtainable by openw-pit
mining at Iron Hill

Ore resexves at Irom Hill ifine are oxtremely difficult %o
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Congentrate obtainable by open-pit mining at Iron Hill {continued)

estimate as although considerable diamond drilling has been done,

no records showing the amount of magnetic iron (magnetite) in the
drill cores are available to the writer and this is the ealy type
of iron recoverable by the milling process that will be used at Iroa
Hille To illustrate the difficulty, after crushing and separating
the ore into a magnetic and non-magnetic portion, the non-magnetiec
portion was found to contaim 14 to 17 percent of iron which is not
recoverable (see September 17, 1962 repoxt by Coast Eldridge in
appendix)e |

Also as the magnetite and magnetite~skarn ore bodies are
extremely irregular in outline, they require detailed drilling to
accurately determine their size and grade. Considering the cost of
drilling, it is problematical whether the cost of detailed drilling
to accurately determine the reserves is warranted, but a few welile
located drill holes, and determination of their magnetite content,
would greatly aid in estimating the reserves.

My own ore reserve estimate and method of obtaining the
result is as followss

Calculations by Kie ilines Ltd., based on sections drawn by
D. Sangster of the University of British Columbia, show there are
1,350,000 cubic yards of "ore type materials” within the syncline
bounded by granodiorite. The boundaries of the granodiorite are not
definitely known, also from observations at the mine, there are pockets
of magnetite in some sections of the "barren material® and there are

sections of waste in the "gre type material”; however for ore reserve



"calculationg the above figures by Kie Mines are ag:?epted., 8 o "U/%f"_'

The specific gravity of magnetite is ‘3.'?; of garngt (the 4° )
nant skarn ninoral) 3-753 and of nneatom and volcanic rocks 9°! | '
2.7; hence there are 7 wbie feet of magnetite, 9&- cublc fee: of A "
garnet, or 13/5 cubic feet of limestone or volecanic rock per long tone .
A ng 10 cubic feet of "ore type material®™ to a long
ton, and 13} cubic feet of "barren material®™ to a long ton, then the
known tonnage to be minad or stripped at Iron Hill iss
3,640,000 long tons of "ore type material”
and
1,810,000 long tons of "barren material®
(It may not be necessary to mine or strip all of the “barren material” Je
As previously menticned, it is difficult to estimate the
tonnage of concentrates that can be produced from the 3,600,000 long
tong of "ore type material®™ due partly to insufficient drilling, but
mainly due to lack of records showing the amount of magnetite pregent
in the drill core. Hence the tonnage estimates must be based ons

1. Visual and megnetometer observaticng at Irvom Hill.
2. Geological plans and sections of the mine. P
3. Milling records from the 1951-1957 peried of operation. .
From visual ebservations, a large tomnage of good grads owe
can be seen on the south-wsstern side of the quarry pond (especially
below the 1530 foot level) and there are sections of good ore {and

high magnetometer readings) im the scuth-western benchegs
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Concentrate obtainsble by open-pit mining at Iron Hilil {continued)

From the geological sections (with the geolegy kept up to
date until 1953) it is noted that there is gemerally an irregular
layer, or bodies, of ore surrcunding the limestone mass, and a com=
sliderable portion of this favorable layer at the base of the limestone
remains to be mined. |
Mill records shows
1. For the period December 1, 1953 to June 1, 1954, the average
grade was 3.1 percent irom, and every 10 tong treated
yielded 3.1 tons of concentrate averaging 56.2 percemt iron
(the tailings averaged 22,5 percent iron before retreatmert ). »/
' 2. For the period December 1, 1954 to June 1, 1955, the average
grade was 42.6 percent iron, and every 10 tone treated
ylelded 6.2 tons of concentrate averaging 58.0 perceat iron - :
{the tailings averaged 18,7 percent iron before rotmt-em.)./
3. For the entire pericd 1951 to the end of operations in 1957,

1,887,985 tons of concentrates averaging 56 perceant izon wexe <7’y /" 777

prr vt &l

)

la2 S

produced from milling 3,619,349 tons of ore (i.0. every 10/
tons yielded 5.1;. tons concentrates). A further 77,762 tons
of concentrates were obtained by retreating tailings, .

4. Ib 1936, 437,572 tons of tailings that averaged 16.8 percent®
iron were retreated after grinding to mirus 1/2 inch and
yielded 72,862 tons of concentrate (i.e. every 10 tons yielded
1.67 tons of concentrates)o
Part of the 3,600,000 long tons of "ore type material” will

be of ton low a grade %o be worth milling, but part will be almest pure

magnetite, and in balance the overall recovery should be at least as good
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Concentrate obtaimable by operepit mining at Ixon Hill (continued)
(especially as finor grinding will be used when the mine ig re-opened)
as during the period December 1, 1953 to June 1y 1994 whem recovery
was only 3,1 tons of concemtrates per 10 tons milled (vs. em overall
average of 5.2 tons conceatrates per 10 tons wmilled, and 6.2 tong per
10 tons during December 1, 1954 to June 1, 1955).

The estimated yleld of concentrates from mining at the sbeve
recovery rate is 1,100,000 long tons of concentrates averaging 56 per-
cent irom, which iz equivalent te 1,000,000 long tone averaging 61.5

percent ixon.

Concentrates obtainable by
retreating old will talli

Argonaut Mine obtaimed 1,887,986 tons of concentrates fyom
milling ore from the open pit, then retreated 437,592 tons of tailss
honce about 13200,000 tons of taillngs that were mot retzsated should
remain, These tallings sxe im two stacks (see enclosed phote) - a
wastern stack of about 800,000 tons, and an eastern stack of aboud
400,000 tonsg.

The western stack was sampled by Mr. Weo C(llinges who ebtainad
heads of 22,31 percent soluble izem, and by the writer who obtainod
heads of 20.8 percent soluble izon (21,9 percent total izomj. Com-
centration tests were alsc made on the samples and the resuits are
tabulated in Table I.
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TABLE
SAPLES

Concentration tests by Coast Eldridge J.W. Britton
Ground te =10 mesh =10 mesh
Head Sample - total iron 11_._% -
Head Sample ~ soluble iron 20.8% N2:318
Concentrate (magnetic) # 30,00% . 2365 -
Ratio of concentration 3,3/1 4.2/
Conceatrate assays - total izem 3608& o

G * = goluble irem 3?,455‘ 47.05%

Talls {non magnetic) assayss
-total irem 150238

egoluble izon  13.93%

He Cliingew
JoW. Britton
=100 mesh
2.3
13.6%.
6:3/3

68,768

* The “concentrate™ reported by Coast Eldridge - Fawley, is the magnetic

material recoverable after grinding to L0 megh.

The results indicate that, afier grinding to mimus 10 mech,

more than two~thirds of the material can be discarded and the remainder

mist be ground to minus 100 mesh; then every 6.3 tong of the original

tailings will yleld 1 ton of concentrales averaging 64.T6 pezcent iron,

(Tests should be made to determine if the non-magnetic material cam bhe

discarded after crushing to minus } inch, mimus 3/2 inch, or minus 1/4

inch)e
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Concentrate obtainable by retreating old mill ta.lings {¢cwntinued)

On the above basis, the 885,000 tons of tallings in the
western stack will yleld 127,,00040:13 of concentratles averaging 64.8
percent iron.

The ecasterm stack has not been sampled, it appears to be
of lower grade than the western stack, but may be worth retreating.
Part of the eastern side of this stack appears to have been removed
by Argonaut for retreatments

Concentrates obtainable by treatment of
waste from former stripplng operations

z'érg e, aae TP &
During fommer operations 2,660,000 cubic yards of rock were

stripped and discarded as waste without milling. This yardage is
equal to at least 5,300,000 leng tons and 1s coamprised of a variety of
rockg varylng from barren limestone and volcanics, %9 magnelite-gkazne
volcanic-mixtures, and to blocks of purs magnetite. Some sactions of
these waste dumps are barren, others are of as high a grade as the
old mill tailing dumps.

iuch of the old waste dumps will have to be moved ¢to enable
mining of underlying ore bodies, and the parts of the dumps that con-
tain magnetite should be passed over a magnetic separator te extract
the magnotite and magnetite-skamn rocks.

A grab sample (by R. Campbell and ¥, Ollinger) of lumps of
skarn from the upper levels of the epen pit assayed 31.89 percent
soluble iron, and a sample of fines dug from the same locaiity (by A.
Po Fawley) assayed 24.78 percent scluble irom (25,82 percent total
iron)s The results of concentrating these samples at mimus 10 mesh

are given in Table IIL.
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TABIE 11

Sample of minus 1/2 inch material (skarn, magnetite, limestone and

greenstone) from dump formed by stripping (never milled) nsar top of

Iron Hill.
7 SAMPLES BY
R. Campbeil &
A. P, Fawley We Ollinger W. Ollinger
Concentration tests by Coast Eldridge JW. Britton  JuN. Britton
Ground te «10 mesh =30 mesh =10 meeh
Head Sample - total iron 25.8% - v
Head Sample - soluble izon 24,78% 31.89% o
Concentrate (magnetic fractien) 24.68% 39.4% 22,98
Ratio of concentration 441 2.5/1 4,4/1
Concentrate assays - total iron 47.23% . e
~ goluble izon 47.13% 51.90% -
Tails {non magnetic fractiem)
assays ~ total trom 18, 77% - -
= soluble iron 17.39% - -

* Concentration magnetically in a Davis tube testen.
##* Concentration in a Ssla wet magnetic separator.

The results indicate that of the sample collected by A, P.
Fawley (Table II) about threeequariers of the material can be discarded
after grinding to ainus 10 mesh and pasging over a magnetic separater,
the remalnder should be ground %o mimus 100 mesh, If the remsinder is
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ground to minug 100 mesh, then sach 5.6 tons of original material
treated should yield 1 ton of concentrates assaying at least 60
percent iron.

Assuning that one~third of the 5,300,000 ton waste dump

is similar to the sample collected by Fawley (Table II) then that
1,770,000 tons should yield 300,000 long tons of concentrales con-

taining 60 percent or more izone

Further ors ressrve
possibilities at Iron Hiil

The Iron Hill Mine is shown by D, Sangster as being a
basin-shaped assemblage of magnetite-limestone~volcanic-skara rocks
enclosed in granodiorite. This descriptiom is probably basically-
true, but sufficient diamond drilling has not been completed to
definitely determine all the ore boundaries aﬁd there are possibilities

of finding more ore at depth aleng the boundaries of the doposit.

ORE RESERVES IN NEARBY PROPERTIES )(,,rL’ o
The Iron Hill Mine is at the southern end of a grano= 0 004" ‘(,}
diorite intrusion, and possibilities for other iron ore deposits 190‘4 J,?'Ino
exist along the entire margin of this intrusion which is about o &
5 x 7Tmiles in gizes The encleosed map shows the location of mineral (h"

claimg in the area, most of which are located on iron prospectss One
of these claim groups, the Iron River property, 6 miles northeeast of
the Iron Hill Mine, is available for purchase and is reporied to con=

taln sufficlent reserves to produce 900,000 tong of concenirates
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Ore Reserves in Nearby Properties - (Continued)

averaging 64 percent iron, as well as about $2.00 worth of copper

concentrates per ton milled.

AMALYSES OF ORE

An average analysis of numerous specimens of drill core

containing wore than 50 percent ;:on is as followsgs

Fe 60014
S 0.08
P 0.0054

S30y & Alo05 935
The analysis of a dry concentrate of ore prepared by
Jo Wo Britton and analyzed by Coast Eldridge is as followss

%
Fe 67.07
10, 3.41
Al203 0,55
¥n 0e13
Cu 00011
P 0,010
s 0,03

SUMMARY AND CONCLUSION

The ore reserves at the Iron Hill Mine cannct be accurately
stated at present due to the very irregular shapes of the ore bodies,
to the wide intervals between the drill holes, and, mainly, becazuse
records showing the content of magnetite (which is the only iren
mineral to be recevered) im the drill core are not available. Hows
ever, an estimate of the ore reserves, based on: (1) gqeological
cross-gections; (2) observations at the mime; and (2) on past mining

and milling records is as follows:



- m -
Suamazy and Conclusion - (Continued)

1. Congentrates obtainable from 1,000,000 long teas
open pit mining assaying 60 - 65
percent irom
2. Concentrates obtainable from 125,000 long toms
retreating the western stack of assaylng 60 - 65
old mill tailings percent irca

(Also 50,000 tons of concentrates
may be obtainable from the easte
ern stack of old tailings)

3. Concentrates obtainable from

treating magnetite-skarn sections 300,000 long toms

of the old waste dumps assaying 60 - 65
percent iron

090
TOTAL 1,425 leng tons

assaying 60 ~ 65
percont iron

Possibilities exist of finding further extensiong to the
ore at Iron Hill; there are other known occurrences of iron ore in
the vicinity of the Iron Hill Mine that are available for purchase
(the largest known deposit, that of Iron River is reported %o have
sufficient reserves to yleld 900,000 tons of concentrates averaging
64 percent irom); and there are possibilities of discovering furthes
iron deposits around the rim of the granpdiorite intrusion which ad-
joins the Irom Hill Mine (see enclosed map).

Respectfully submitted

A 2 4

Allan P, Fawley,

&AQSG.’ M,.Sc., Ph.Do' P.Eng.

Consulting Mining Enginser
and Geologist.

Vancouver, B.Co
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AvY Vancouver Laberatery
PROJECT:

REPORTED TO:

Dre. A. P. '“1.,
1947 west King Edward
Vancouver, 9, B. C.

TeLarnONE: TRiNITY 8-4111

CABLE AGDDRZOS: "ELDRICE™

oate  September 19, 1962
L 1772

We have made magnetic comcentration tests on the samples of irem eve
submitted by you. The material was sized te - 10 meoh for the test.

Our results are as follows:

Marks
576 (TAiL/veS)

5717 (was7re pemr)

24,68

Magnetics %
30.09 .

*® tics
69.91

75.32

The abeve products were ground to - 100 mesh snd enslysed for tetal

and acid seluble irom,

576 Magmetics

576 Mea Magnetics

577 Negmetics

577 Nom Magnetiew

t,.

Hel Acid Soluble

Iron (Fe)

36.85

13,93

47.13

17,39
CoOAST
H. Sharplee
PROVINCIAL

Total Irem (Pe)

37.45

15.21

47.23

18.77
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