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Preliminary Report on
oo Iron Ore Reserves at Bomi Hills, Liberia
by

W. 3, Newnhouse, T. P. Thayer, and A. P. Butler, Jr.

INTRODUT TION

At the reguest of the Liberian Government mede thr&ugh the Department
of Stete of the United States Government, a party of geologists of the
Gesologicsl Survey, United States Department of the Interior, was sent to
Liberia to examine certain mineral deposits. The party, consisting of
walter ¥, Newhouse, Thomas P, Thayer, and Arthur P. Butler, Jr., left
Washinéton, D. C., sbout December 1, 1943, and arrived in Monrovia, Liberia,
December 12, 1943, They left Roberts Field, Liberia, May S5, 1944, and re-
turned to 7ashington May 16, 1°44,

The geologists left Monrovia for field work in the intarjor on Jrnu-
ary 9, the delay of several weeks being due to difficulties in odbtaining
porters. Mr., Arthur Shermean, )Mining Engineer for the Liherien Government,
who acconpanied-the perty into the interior, capably participated in the
examination of the iron deposits and otherwise rendered inveluable assist-
ance due to his extensive knowledge of the native tribes and trails,

‘President Tubmen requested thet the party first examine the iron de-
posits at Bomi Hills, At the close 6f the work there he requested thut iron
deposits in the Kpandemai Mountains bde investigated. The party therefore
left Bomi Hills on March 25 and srrived at Jordense Camp in the Kpandemai
Mountain region on Anril 6. Four days were spent at this place examining
the iron mineralization in the vicinity of Castle Rock, Sugar Loaf, end

-

Mt. "Mutivi of the Krandemai Younteins. Cn April 1l ¥pandemai villape was



reached, One day wes spent on a long traverse into the Kpsndemai lountains
to investigzate the iron minerslization.

The varty left Xpandemai Villaze April 15 and arrived at Monrovie
A~ril 27,

Tne iron miﬂeraltzatioﬁ in the pnortions of the Krandemai Yountains
investi7at~? Bv the purty is believed to be too low in zrade and t oo small
in smount tc be of amy »or sent commercial interest and will not be con-

siderad fu-ther in this renort.

The 3omi ¥ills are approximately 40 miles north of Yonrovia, They are
r2=ched ty motor launch from Monrovia to Brewerville, and thence by trail
throush toe villages of Biegons and laher, Two and one-half days were re-
quired for the trir from lionrovis to the camp at Bomi Hills.

It is reportad thet en examination of the iron deposits at Bomi Hills
hec¢ been mede by th- Folland 5Syndicete snd Noord Zuropceesche £rtz en Pyriet
“'eatschercy, the letter orgeanization heving done about 4150 feet of diamond
dril ing. The drill cor~s were examined for lithologsy and samples of the
nizh-grad: ore end iron formation ware taken, but identifying mrrks relating
th - ¢ore to the holes had been removed before our examination, Renresenta-

tives of the Tnited States Steel Corroration examined the deposits in 1938-79,

FISLD "ORK
The examination of *he Bomi '1ills deposit, upon whiech this rerort nd a
subsequent comprehensive renort to be written later are based, lasted 72
deys, A nlanz table man nn a 3cals of 200 feet to the inch was made, showing
toroesranhy, location and nature of outcrons, ore deposits, and location of
dip ne:dl: survays., iany traversas with a dip needle waere run to secure

information concerninz thickness and locuation of ore bodies where bed rock



was covered by cange and other surficial deposits.

! GENERAL GiiOLOSY

Metamorphic and igneous rocks predominste in the western part of
Liberia und these general types form the country rock in the Bomi Hills,
As there observed in surface exposures and in the diamond drill cores,
the country rocks include gneisses, schists, iron formation, grenite and
very minor diabase.

Gneissic rocks abound, with much varistion in mineral content. In
these a prominent constituent may be any one of the minerals--quartz,
feldsper, mice, chlorite, hornblande or epidote. The granitic rocks al-
though usually gneissic,are described in a later paragraph., Mica schist,
chlorite schist and minor quertzite are present in the dismond drill cores.
The schists are exposed in certsin of the trenches and pits but rarely crop
out in the Bomi Hills region.

. Iron formation consisting meinly of quartz and either magnetite or
hematite, or both of these iron oxides, crops out particularly on the
northern and eastern parts of Bomi Hill and was intersected in consid=rsble
amount by the diamond drill cores. The iron formation is well leminated
-with slternating leyers of medium grained quertz and one or both of the iron
oxides., Loceally some silicate is interlaminated with the quertz and iron
oxides,

Two varieties of granitic rock ere present, one light gray, the other
pink in color. Although locally these show only slight gneissic structure
usuelly the foliation is pronounced. They are interpreted as latar in age
th.nn the associsted metamorphic rocks end ere believed to have been formed

by granitization.



Althoupgh disbrse is widely nresent nesr the western comst of Liberis
anéd wAas seen in a numher of hills in the intefior, only a few small

bould~rs were found on the surface in the vicinity of the iromn deposits,

STRCTURAL GLOLOGY

The iren-bearing rocks on the Bomi Hills occur as lenticular masses
surrounded bv gneisses and granites, The smaller lenses in Jupi end West
hills ere simple, but the larger mess in Bomi Hill probably is a shallow
basin-like fold bounded on the north by en echelon asymmetrical anticlines,

West 11l proper may be made up either of a single long narrow body otv
ircn formation which is thinner and bent neer the middle, or of two masses ;
slightly out of line. The deposits strike about N, 70° £, and dip between
500 I'. and vertical, the average dip being about 75° N. The iron formation
flettens from a din of 75° N, to neerly horizontel just before it spparently
ninches out at the east end of Vest Hill. The small hill east of West Hill
is formed by a lens of iron formetion about 450 feet lonz dinping 25° to 40° 1,
and strikine paraliel to, but offset 400 feet south of, the axis of "Teat 111,
Y~ evidence was found suzgesting that this body is a faulted portion of the
"est ¥ill mass,

The crest of Jupi Hill is coversd with large blocks of iron formation,
mixed with some iron ore, A 35-foot cliff along the north side et the eeat
end of th2 summit shows a dip of 750 to the north and a strike almost in line
with the maznetite lens 8CC feet farther east. Lerge float boulders and
high magnetic reedings along the line of strike in the gully 300 feet east of
the cliff show that the iron formation extends at leust that far, and suggests

that the two bodies mre continunus,



The narrow eastern end of Bomi Till is similar in structure to Jupi
Hill. The layering in the iron formation dips vertically or steeply to
the north where the strike is 2bout west. Towerd the east end t.he strike
swings northward parsllel to the ridge crest and dips decrease to 45°; and
at the east end of the ridge the strike of the iron formation swings past
north to sbout N. 80° W., spperently around the nose of a syncline plunging
west,

The structure in the main pert of Bomi Hill has many of the aspects of
a8 complex asymmetrical basin. The iron ore along the south side in genersal
dips verticelly to 80° northward; steep northwerd dips in ore body No. 2
and at the base of the high cliff on ore body Nn, 1 suggest that the dip of
the ore flettens toward the north at depth. PFine-grained gneiss and granite
are believed tc lie immedistely south of (below) the iron ore. In the east
end of the 82l-foot summit the strike of iron formation ané ircn ore swings
from N. 75° £, on the south side around to northwest on the north side: dirs
decrease from 65° N, to 10° or 15° /. neer the center of the structure, and
ferther north increase agein to about 55° S. Granite float was found on the
" steep east end of this pert of the hill, about 100 feet verticelly below the
iron ore, and fhen are good exposures ferther down, so it seems probadble
that tpe granite contact curves with the other structure.

The structure at the west end of .the main ore zone, as revealed by iron
ore exposures, seems to be more complex. The wesiern part of ore body !lo. 1
swings from a west strike to N. 25° W. and flsttens in dip from vertical tc
50° or 55° N. &, This pettern is repeated in the southern half of ore body
No. 4, except thet in thet ore.body the dip reletions are reversed: the east-
west portion dips 60° N., and the part striking NW dips vertically or-steeply

to the east., The northwest-striking parts of the two ore bodies sre in line,



and therefore probably are related to the same structure. Between the two
exposed parts of ore body No. 4 the structure flattens, amd in the northern
part it bends down to the north, steepening from 25° to 90° in dip, with the
strike averaging sbout !, 85° '"'. A few very large blocks and heavy floct
in the gap between the two parts of this ore body are regarded as evidence
that the ore is continuous, though it may be very thin. The west end of
ore body No. 4 is directly in line with the magnetite lens 1:1) the east end
of Juni Hill,

The relations along the northern mergin of Bomi Hill are capletoly'
concealed and ere not known. Granite float occurs and westhered gneiss is
exrosed less than 200 fzet north of ore body No. 5, dut no structure is
discernible, Ore body ™, 5 has the aphearance or an asymmetric anticline,
for the layering dips 80° tc 90° along the south edge mand flattens northward
to 55° M, at the west end and 20° N. dt the east end. This ore body is in
line with the crest o an anticline in banded iron formation exnosed 1350 to
200 feet farther east. Nearly all of the exposures east of ore body Mo. 5

slong the lower sloves or Bomi Hill are on banded iron formation striking N.
§0° to 85° 7. snddipping eithe;: steeply northward or bent into sharp asym-
metric anticlines overturned ,é:ward t he north.

Layering in iron ore doc‘f_:s not everywhere parallel the long dimension of
the ore bodies. At the east"en'd of ore body No. 1 layering conspicuously
shown by oriented silicates strikes at an angle of about 26° to the trend of
the lens, hut parallel to the layering in adjacent iron formation, From
dismond-drill hole Bl to the end or the exposures west of the Drill Cap, @
distence of sbout 200 feet, the layering strikes consistently about N. 85° E,
though the ore body as a whnle swings to about N. 65° ¥, Similer discordance

of structures is shown in the southzrnmost exposure ~n ore body No. 4, whieh

trends st abcut 30° to the internal layering. Divergence of layers within



massive ore is unusuelly well shovm in one exposure cn this ore body, where
leyers differ by 55° and 30° in strike and dip r-spectively, within a dis-
tence o1 20 feet; in this instance the lay:rs parallel the contret &nd the
thickness of the ore changes rapidly along the strike, In the places where
gradational relations are shown batween iron formetion and ircn ore tae
layering in the two rocks is conformsble,

In summery, the high-grade ore lenses lie alones zonez of perallsl frac-
tures that apnear to be localized mainly on the steep north-dipping flenks
of folds. The individual plancs of fracture in the rock that has ben re=-
placed and that are now representad by layers in the ~ra, are oftan approxi-
mately rerallel to the layaring of ad jncent iron formation. "owover, the
trend of the zone of fracturing and of several o the larger ore lens=3
locelly forms an angle of 200-800 with the strike of the individual fracture

planes or ore lamellae.
IRON CRES

Two principal types of iron-bearing rocks ere present in the Bomi Hills
district. One of these is variasble, consisting of massive high-grade ore
with locel transitions to ore with considerable silicute. The other type is

the thin layered, quartz-iron oxide rock that is raferred to &s iron f{-rmation.

HIGH-GRATE OR:

Vassive ore

The high-grade ore is massive to coersely layered magnetite with min~r
silicete., In the cutcrops the magnetite of this ore has been oxidized in
vl;ying degree to hematite =nd some of the silicnte has been removed by solutio
This ore pgrades into schistose magnetite-silicate ore with a progressively

lower percentage of iron as the gangue miner-1ls increase, The sjlicate
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min~=nls vresent in the ome sre anthovhyllite and chlorite., In the esti-

meins wassive hish-~rade ore includes all with leoss than 2 percent silica,

. Silicatc—;leurinf’; ore
In rlacss th: vercentese o silicnte incresses nenr the sides and ends
o the hizherrade ore lansas, On the cliff or dluff fnéea. la}ge slabs of
fuch ore break off alon- the week silieste bands, lenving only the mope
messive ore in the center exvosed, The type of ore containing more silie-
cetes disintegrates_ by weathering so thnt outerops esre lacking.
In tle estimetes high-grade silicate-besring ore inecludes all with

silica between 2,00 und 17 nercent.

.11LLI1'G=GRADE OPE

Silicate-beering ore
With increase in the amount of silicates the percentage of irom de-
ere=ses and millirp would be necessary before shipping. Such ore is present
at the Drill Cemp on the summit of Bomi Hill and elonz the ridge trail east
of the camp where it is vertly covered by cenga. The ore at these two

rleces is estimated to contain 40-50 percent Fe,

Iron formation |
Frosh uneltered iron formation is a very herd wellelayered roeck cone
sistinz of quertz and hmti.to or magnetite., The layering is formed by
variations in the proporticns of the quartz and iron oxide:; it is more per-
fectly developed in the hematite facies because of the nlaty charecter
end oriantation of the hemstite greins. The octehedral hebit of the magnetite
Zives the other facies s more granular appearance. ‘nn 1.;093 renge in thick-

ness from almost microscopic dimensions up to sbout & querter of an inch.



¥ieroscopic examinetion of & few spe¢imems indicates trst the quartz

_ greins ere from 0.05-1.2 mm. in diameter, and the hematite gr~ina and
crystals renge from 0.2-1.0 mm, in the {ron-rich leyers, and rron ¢.02-
0.20 m1, in the quartz-rich layers., The magnetite ranges in gnin size
from ebout 0,01 to 1,0 mn,

RIGI
The iron formation i{s probably a metamorphosed iron-rich aedmenta-ry
rock, | , |
The massive ore and the silicete-bemsring ore are considered to have
been formed by hydrothermal replecement which when most comnlete formed |
the high-grede ore. The rocksreplaced include iron formation and chlorite-

mica gneiss.

RESERVES AND GRADE OF ORE
GRADE o:cm:
The accompanying table presents the results of chemical enalyses of
the samples in weighted and surmerized form.

"Suploo of the high-grede ores and iron formetion were taken from the
diemond-Arill cores and some of the outerops, The cores of the high-grade
ore -and nert of those of the iron formation had been split mnd one-helf
Vmoved fram the core boxes, Our samnles of th?oe were mede by taking one
to two-inch pieces of the split core at six to twolve inch intervals across
the totel length "u;llplod in a core box. The generally uaiform character of
much of the ore lends confidence to the belief that this method, slthough
less accurste then complete core sampling, will give a close spproximation
of the composition of the ore. Purther details of tle portions sampled
' will be given in the drill logs to bé included in the final report.



Teighted avereges and nigo in grede of ores
Bomi Hills, Lideria

e H
Po 310 P S o 21;
o
: L
Tresh ore from drill cores
High grade ore
Vassive, under Average 69,38 . 1.18 0.072 0.029 22 514
3ilicete deesring, Average 65.93 S.98 0.076 0.042 19 388
W‘m 3102 m 5‘."8-69.'4‘ 2001.120” 0008”00188 0.008-0,103
Iron formatien Average 42.11 ° 36.98 0.044 0.029 13 200
Range 36.79-49.10 | 32,57-42,08 | 0.017-0,089 0.019=0,058
Surface semrles and weathered
érill core
High grede ore :
’assive, under Average 69.10 0.61 0.068 . 0.021 11 | 288
2¢ sS10p Range 66.70-70.40 0.31-1,56 0.017-0.838 0.008-0,033
Silicate besring, Average 65.16 5.91 4 0,086 0.028 -8 88
27-13% S10p Renge 62.66-67.10 2,74-9,83 0.011-0,093 0.016-0,040
Iron formetion Averege| 4593 ) 0.087 0.08 |20 | 180
Range L 33.11-60.56 | 11.16-41,.81 , 0.009=0,054 0.018-0,087

=
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Time, labor and equirment were not availeble for cutting good chennel
samples of the outecrops. Contiguous chips were taken along » shallow cut
- across en outorop, thus obtaining e sample with less validity them one
taken by chenneling. This work was done by the senicr member of the perty
using hammer and moil. Before teking the seample an attempt was mede to
remove the oxidized snd leeched material at the surface, The sample was
then taken with much effort given to uniformily chip s shallow trench scross
the length sampled. Some of the samples obtained in this manner are cer-
teinly enriched in iron by partiel leuc!ung of gengue minerals end surface
enrichment by dopouuop of limonite. All samrles were crushed to pass
.w a screen of approximetely 15 mesh and were then quartered to a final
‘weight of about one pound. Analyses were mede by Lerch Brothers, Inc.,
Hibbing, Minnesote.
. Eleven diemond-drill hole st ‘’'ons were found of the fifteen reported
to have been drilled. The approxiate position of the other four stations
is believed to be known., The posi.iomn of the stations indicrtes thet the
drilling was done to explore ore bodies numbers 1 and 4 end the zone between
them. Except in the weathered rocks the core recovery evidently was good,
Although all identifying merks have beem remcved from the drill core boxes
by Mr. Fendrik Jordense of the Dutch compeny, it is considered highly probable
thet the drill core samples give the aprnroximate éonpooition of ore bodies
Nos. 1 snd 4 end of the iron formation in their vicinity. The semples from
the outerops were teken chiefly from the smaller ore bodies and iron formetion

in other parts of the area,



RISERVES

The raserves sare divided into two clmsses: (1) shipping-grade ore,
which includes messive mmgnetite and silicate-bearing ore in place, and
surficirl talus and cangs containing over 50 percent Fa; (2) low-grnde
megnetite-silicate rock and iron formation that might be suitable for con-
centration, The division between high-grade mnssive ore and high-greade
silicate-bearing ore wus placed et 2 percent silica because this is regarded
as sbout the dividing line between ore which will form outcrops and ore
which disintegrates on weathering due to content of silicates. The figure
was srrived at by comparison of field information with chemical analyses.
The division of high-grede ore into these two classes has thus been made'
for purposes of ore estimation rather than for technical or eccnomic classi-
fication,

The outcrops of messive magnetite give a minimum figure for the thidk-

ness of the ore bodies, as has already been indiceted (see p. 8 ), for the

stratigrephic thickness of silicate-bearing ore cut by drill holes is adbout .

70 percent of the massive ore encountered. Since all the drill holes are

believed to be in ore bodio; Nos. 1 and 4, in which minor quantities of

12

silicate-bearing ore are exposed, it is considered that estimating the silicate

bearing ore as equal to 70 percent of the massive ore is conservative, par-
ticularly since the enés of some of the ore bodies, where the proportioan of
silicate-bearing ore probably is larger, were not drilled, Preliminary
study of the dip needle survey data gives strong support to this conclusion,
The reserves of the various types of high-grade ore have been divided
into two categories, indicated =nd inferred. The figures for indicated ore
are based on dimensions of outerops or float blocks ‘slong the extensions of

outerops which indicete ore essentially in pleace, and denths to which ore

seems assured by the geology. The figures for inferred ore are based on
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the seme surface dimensions es indiceted ore, nrojected to denth to which
the ore is likely to 2o; they do not include the figures for indicated
ore. All depths given are measured from the top of the outerop. Concealed
extensions of ore bodies, such as the talus-covered east end of ore body No. 1,
have not been included in any of the estimmtes, and the factor for silicute-
beering ore has been omitted from bodies in which this type of ore is not

indicated by exposures or float.

High-grede ore

Ore body No. l.--Ore body No. 1 is exposed continuously over a lemgth
of sbout 1,500 feet, and the thickness probably renges from .abeut 45 feet
at the west end to 150 feet neer the east end, The width of the outerops
is less than the thickness of the messive ore, because the ore body nrobably
aips 80° to 85° northwerd and the north contact is at least 20 feet and at
most 120 feet Bbove the southern contact, The thickness of the ore body in
the srddle enst of dismond-drill hole A2 is unknown, becnause the entire ares
is covered with canga, except for the ore exposures around “onument 2, The
canga here overlaps massive ore of the main ore body, and nn the knnll to the
east contains large blocks of massive ore, even though it stands above the
neerdby ore outcrop. The exposures at onument 2 are directly in line with
the north edge of the ore body as exposed 230 feet farther east, and are
thought to be an extension of it, along & zone of renlacement in the iron
formation. These relations are believed to Just.ity apnlication of the 70
‘percent factor for silicate-beering ore tc the thickest part of the ore body,
even though the north cnntnc@ is exposed end the ore in nart contains sili-
cates.

The flat at the Drill Cemp may “e underlein by mineble ore. It 1s

" covered with floet of silicate-becring ore, and at the west end a low ridge

of iron ore flost may be trseed continuously from the unnumbered drill hole,
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across the trail, to the main ore outcrop west of drill hole Bl, The dis-
tridbution of float and high mapgnetic anomnlies suggest that the flet is held
up by a lens of ore that branches from the main body. |

For purposes of calculating ruorfen the length of the north-west sege
ment of ore body No. 1 is taken as the distance from the south end of the
cliff eest of Zlephant Draw to a block of ore 20 feet thuk/ .tudﬁg o edge
at the north end of a line of large blocks thet appsrently are nserly in
plece.

Ore body No. 2.--0Ore body No. 2 is considered as 350 feet longz bdecause,

elthough the exposure is not quite thest long, lerge blpctl indicete thst
ore extands at least 100 feet east of the outcrop in thicknesses mm
10 feet, An aversge thickness of 40 feet is used in the ealculations, on
the premise that the ore dips morthward, but much more steeply them the 48°
dip in the end of the upper trench would suggest. The width of outerop at
tte emst end probably does not 1ndicuto ths true thickness, beceuse 011 the
structures in the ore dip northward. end the hanging wall contact is adbout
75 feet higher than the footwall. Heavy cenga containing bloeks of silicate-
bearing ore on the ridge crest sbove the cliff suggests revlacement of iron
formation by silicate-bearing ore similar to thet found in ore body No. 1.
Silicate-bearing ore of shipping grade may also be found along the -lt'u'ﬂ.
extension of the main ore body under the trail at Monument 8, -

Ore_body iio, 3.--Ore body No. 3 is exposed over a length of slightly

more than 400 feet, and the thickness indicated by the layering is about 50
feet., However, the layering in perts of tl» body shows complex folding,
end linear structure is showm by cylindrical openings left by leaching of
silicates, This raises the possidility that the ore body es & whole may be

in the crest of a sharp fnld and therefore be relatively muo-. The
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possibility is les:ened by the fact thst the ore zone extends eastward
around the hill for e known distance of :bout 700 fecet, snd is compensated
somewhat by extension of the ore an unknown distance under the feult et the
top. The ore in the zone east of ore body lln, 2 is about 25 feet thick in
the exposure at the bend in the slope, eand thet thickness is used for the
zone as a vhole; it 18 all estimated as silicate-dbearing ore,

Ore body No, 4,-=-The exposed portion of the unper part of ore body !ln, 4

is about 450 fret long, #nd the exposures of massiva ore av:rage ebout 20
feat in width, The largest oxposure, south of din-nzedle line 20, stends on
edge in & 25 foot cliff which is psarslleled on the east by e short rib of
massive ore =bout 185 feet wide. The concealed rock betwesen the: ribs probably
is silicate-bearing ore, for along dip needle line 20 silicate-bearing and
messive ore can be traced almost continuously ecross a width of 60 feet.
The indicsted total width of the central pert of this ore body, including
silicate-bearing ore, therefore is 50 to 60 feet instead of the 2C feet
used in calculmting the tonnage of massive ore, The dipe-needle survey indi-
cates that the deposit extends well beyond the southernmost exposﬁre, and
the Dutch thought it worthwhile to drill a hole about 150 feet ‘erther
southeast on the line of the ore,

The dimensions of the lower part of ore body Nn. 4 are calculated as
400 bf 20 feet, althoush the ore tarmers to =bout 10 feet in thickness at the
west end, The ore in the flat-lying pnart c¢f the body is 8 to 10 feet taick,
and 1t, with the concealed axtension indicated by the ¢ip-needle survey,
should amrly comvensate for the taner of the ore body.

Ore body No. 5.--Ore body No. £ hes the appearance of a tabular mass ZO0

to 25 feet thick folded into an asymmetrical enticline that nerrows westwerd,



16

Tre seuth limg dips 20° south or vertic21; the north limb dirs 2¢° nt the
cast end nd 50° to 60° at the west end of the exncsure. The structure of
*he ore body mates estimation of the amount of ore very uncertair and the
figur~s -*ive? in th: table perhnaps 1r.:dtc-~t«—? the relative size of the devnosit
with ™ sm2ect to the other are bodies more accurately than th~ setual reserves,

Jest Mill,-=The ore body cn the summit cf “est nili is a simnle lens
of nirh-crade ore ~bout 250 feet long ~nd 40 feet thick: OUmall pine=like
cevities fror which siljcatés have been leached indicete linear structure

rerellel to th2 dircetion of dip., The linear structure snd lerge accumula-

tion of talus to the south sugzest that the ore body may-be more persistent

ir depth than the expecsures would indicete,

Telus.==slthough iron ore telus covers much of the w:stern half of
3emi 1111 rrolably cnly a smell port would be minmble, The ore in the talus
ic hig¢her in mrade esnd harder tasn the eversge in rlace, because massive mag-
netite is morc resistant to weathering, and more apt to form blocks than
cilienta-bearing ore, and blocks cof silicaete-bearing ore hnve been enriched
by leuchine or revlacerment of the silicetes by iron oxides. The accumulstion
of bleocks on the slopes west and northwest ofiﬁlephant Drav is extraorcinsrily
heavy, »nd would be r2adily mineble, It seems nrobable that there the talus
svoraces a minimum o 10 feet in thickness over an srea 200 feet wide and
2C0 fa2ot lons immedistely west of the ore outcrors, inecluding the 50,000-ton
block thnxt forms the west side of Tlephant Drew, The two pits at the foot
of the slope were sunk to & denth of sbout 6 feet in sandy red soil between
iron nr blocks, without finding evidence that the bottom o the pile had
been reached, The ficures given in the teble are for half the estimnted
actual depth of talus, to sllow 50 percent space for voids, The indicuted
and inferred tonnages woulé represent the amount of ore removed froim the

ore body by ernsion from former lend surfaces 50 and 80 feet higher, respec-

tively, than the nresent one.
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Telus blocks up to 30 by 20 by 10 feet =re scettered over the western
on& sowt hern slopes of Bomi Hill up to 800 foot‘ from the major ers bodies,

: and some rather large areas are literally paved with blocks of iron ore,

Cangs.--Knowledge o the amount of cange that might be mined is limited,
as very little attention has been paid to exploration of this type of ore,
Cenga is imown to be widely distributed, but no attempt was made to map the
arees, and thicknesses are known only from the breaks along the lower edges
of major derosits, In a few places thicknesses of 15 to 20 feet were seen,
but the sverage thickness of high-grade material probably is less than 10
feet, Because of the high porosity, sbout 15 cubic feet should be allowed
per long ton of ore.

The canga is unusually well exposed in a strip sbout 1,600 feet long
and 200 feet wide, lying parallél to and 400 feet east of ore body MNo. 4 and
the northwest end of ore body MNo, 1. Along the east edge of this strip the
cliffs range from 5 to 18 feet high, and to the west th:c cenge feathers out
on the steeper talus coverel slones; an assumed average thicimess of 10 fect
therefore sool;s reasonnble, If 15 cubic feet of cange in plsce egual a long
ton, this strip contains somewhst over 160,000 tons of ore, . relatively
small amount that would vrobably be comneratively expensive to mine., There-
foro,. although some cenga might pe m;ned, this tvpe of ore is not believed to

be ean immortent factor in the total iron ore reserve of Bomi Hill.

MILLING-GRADE ORF
The largest reserve of milling-grsde ~re is representsd by the banded

iron rormation, but this would probably not be mined until the higher grade



3ilicate-megnetite rocks have been exhausted,

Silicate-bearing ore.--The diamond drill cores contein:some appreci-

able tonnage of semi-friable chlorjte-magnetite rock, and surface exposures
indicate substantial amounts of schi.stose silicate-magnetite rock formed

by enrichment of iron formation. “hen fresh, the iron formation is e very
dense hard rock t.at would have to be ground rather fine tolfroo. the u;al
oxides, The silicate-bearing rocks, in contrast, break down rather easily
elonz the cleaveges in the schistose minerals, and most of them are also
richer in iron. Moreover, these rocxs are localized along the edges or ex-
tensions of high-grade ore bodies, where they could be sempled and mined slomg
with them, Information regerding reserwves of this typd of ore ti lacking,
end slthough no estimate of indiceted tonnage can be made, they are believed
to be ~nn the order of a few million tons localized chiefly along the crest
of the main pert of Bomi Hill, .

Iron fcrmution.--The reserve of iron formation averaging sbout 42 'pofo

cent e is undoubtedly lerge, &nd probably measured in meny tens of millions
nf tons, but micht easily be overestimeted., The exvrosures in the narrow
erstern pert of Bomi ¥ill prove that the iron formstion is eomtinuous along
the ridee, -nd the exvosure halfway down the north slope would sugpest e
ernsiderable width, except that numerous gr:inite boulders were found high
up on the north slope farther east.

The apparent structural continuity shown on the outcrops along the
lower slores of the main pert of Bomi Hill suggests that ths ircn fometion
is centinuous and homogeneous, and it would be easy to suppose that the
entire basin is in iron formation. However, the pit east of the upper pert
of ore body No. 3 and the pits west of the Drill Camp show thet gneisses.

end schists occur structurelly above the mein ore bodies. loreover, the
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diemond-drill cores are balijeved to indicute that fully half of the irnn
formation ed joining the main ore bodies has been nmartly or comnletely ™.
pleced by chlerite and epidote, Iron formation ult-red in this fashion
probubly weathers to red soil or cangs similsy to thet formed on micws

gneiss, and certainly would not crop out, Preliminary study of the dip ncedls
survey cives ;;rong support to the belief thet the iron forﬁetion is con-

tinuous across the basin even though outercps urz not abundant,

Summary

It is estimated that arproximately 5 million long tons of "indicated”™
high-grade ore, and over 9 million lonz tons of "inferred" high-gresde ore
asre resent et Bomi Hill, Of this, the massive ore, 8,9C0,00C tons, is con-
sidered to have a composition avproximating 67.0-€69,0 nercent Fe, 1.00-1,50
percent Si0p, 7.07-0,08 percent P and 0,03-0,04 percent S. The silicate-
bearing ore, 5,900,000 tons, is considered to heve a composition aoproximatins
64.0-€6.0 percont P, *.0-5.0 pvercent SiOp, 0.06-0.08 percent P and~0.04-0,03
percent S, The total of over 14 million tons would contein aporoximately
66.0-67,0 percent Pa, 1.8-3,0 rercent 3i0p, 0.06-0,08 percent P and 0,0%3-C,05
rercent S,

The milling-grade ore, chi=fly iron formetion, is estimated at 75 to
150 million tons of inferred ore. The bulk of the tonnage shown in the table
is on the main part of Bomi Hill. The dimensions used for calculating the
fcnnngo at that place, particulerly the infbrfdd depth, are regarded as con-
servative. The grede of this ore is considered to epproximete the aver;ga
obteined from the fresh drill cores; 42.11 percent Fe, 36.95 percent 510,

0.044 percent P end 0.029 peroeat S.
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Reserves of high-grede iron ore, Boai Fills, Liberie ER =
: : |
Cu.ft., of | Long tons moimn Siliecete-bearing ore
vidth or Area, in] ore per ver foot | Indfecated | Inferred | Indisated rred Inferr-4 .

Ore body Length| thickness sq.rt. | long ton of depth depti depth tonnage |  topnage tomnags Total
No. 1, ¥ain Section 1,850 | 45-150 110, 000 8 13,750 250 400 3,4 3,000 2,063,000 3,847,000 9, 348,000
Fo. 1, Northwest portion 700 25-32 20,000 8 2,500 200 400 800, 000 :bw.w m;m . 1,900,000
Yo. 2 350 4 | 14,000 8 1,750 200 300 380,000] 175,000 368,000 893, 000
No. 3 400 50 20,000 8 2,500 100 250 | 250,000/ 575,000 438,000 1,083,000
Zone eest or No. 3 ore body 700 2 17,500 9 1,940 = 200 y . Wt 350,000 380, 000
No. 4, Upper pert "o . 9,000 . 1,288 100 280 |  11s,000] 170,000 198,000 481,000
No. 4, Lower pert 400 20 8,000 8 1,000 100 200 * +10Q,000 iw.m G - g m'.m
No. S 1008 100¢ | 11,200 8 1,400 50 100 | 0,000] - 70,000 5 140, 000
i . oy
¥est Hill 250 40 10,000 8 1,280 100 200 ' 128,000| 125,000 - 280,000
Telus west of Slephant Drew 800 300 | 240,000 8 30,000 s 89 | 180,000 100,000 - 280,000
Canga eest or Elepnant Draw 1,600¢ 1502 240,000 15 1€, 000 5 w - ico.ooo - 160,000
5,096,000 3,638,000 5, 901, 000 14,835, 000

gk
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Reserves of milling gredes ore, Bomi Hills,Liberie

1 Width Cubic feet]| Long tons
- or Ares in of ore .| . ©per
length | thicknes square per foct of Inferred| Inferred

- Ore_body feet foot foot long ton depth depth tonnege
Silicete-bearing ore

Drill Cemp ares 275 200 47,000 9 S, 288 400 2,090, 000

Ares north of Ore : :

body No. 8 700 50 35,000 9 3,888 250 97C, 000

Iron f;mtim

Boai Hill, mein part | 3,200 | 1,400 F.wo.ooo 10 448,000 200 89,600,000

Bomi Hill, east end | 3,200 100 320,000 10 32,000 400 12,800, 000

Jupi Hill ° 600 S0 30, 000 10 3,000 400 1, 200, 000

“West Hill 1,200 30 36, 000 10 3,600 400 1, 440,000

108, 100,000
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