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•• 
Preliminary Report on 

Iron Ore Reserws at Boa1 Hills, Liberia 

by 

ll. H. !fewbouse, T. P. Thayer, end A. P. Uutler, Jr. 

lliTRODlJr, TION 

At tbe requeat ot the Liberian Government mede through thB Department 

ot Ste~e ot the United StatfiS Government, a pArty of geologists of the 

Qeolosleal SurYey, United States Department ot the Interior, wee sent to 

Liberia to examine certe1n mineral ~eposita. The party, consisting or 

~alter~. Newhouse, Thomes P. Thayer, end Arthur P. ~utler, Jr., lett 

'faahington, D. C., ebout December 1, 1943, end arri't'ed in l!onrovis, LibP.ria, 

December 12, 1943. They lett Roberts Field, Liberia, May 5, 1944, end re­

turned to Washington Mey 16, 1~44. 

The geologists lett t1onrovis tor field work in tbe intqrior Cln Jr,nu-

9rJ 9, the daley or several weeks being due to ditr1cultiea in obtaining 

porters. Mr. Arthur Sherman, Mining Engineer for the Lil>erien r~·ternment, 

who accompanied the party into th~ interior, capably ~artici~eted in the 

exaa1net1on or the iron deposits and otherwise rendered inveluablP. assist­

ance due to his extenaift knowledge or the natift tribes and trails. 

'President '1\lbmen requested thet the party first exemine the iron de­

poaita at Bonl1 Hilla. At the close or t~ wnrk ~here he requested thbt iron 

4epoa1ts in the Kpendeui Mountain• be investigated. Tbe party therefore 

lett Bomi lHlla on Y.arcb 2S and arrived at Jordenae Camp in the.Kpandemai 

Mountain region on Anril 6. ·Four days were spent at this plAce examining 

the iron Jlineral17.ation in the vicinity ot Cestl~ Rock, Sugar Lost, end 

Mt. ~utivi ot the Kpandemai Yount~ins. Cn April 11 Y.pendemai villagP. wes 
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reached. One d!ly wes s~nt on e long trevarse into t.be Kp!lldema1 ~ount!illla 

to inve sti~ete the iron mineralization. 

Th~ ~arty l e ft Knendemei Villa~ April 15 !llld arr1.ed et MonroYta 

A..,ril 27. 

:'hP. iron minerslt7.et1on l n the nort1ons of' the Knendema1 ~.'ountetne 

i n ve st1 ":f1t0~ ':>? th~ p~:~rty is believed to be too low in g;rede ~tnd too RU~ll 

i 11 ~moun t t o be of ooy nr sent co~"~VMrcial interest yd will/ not be con­

s 1ne r ad ru-the r in this re~ort. 

LOC;1TIO!t 

7h 9omi ~ills e~~ Approximately 40 milP.a north or Monrovia. They ere 

r~ •:cile d ty ~otor l~unch from Monrovia to Brewerville, and tbence by trail 

t hr :;u;,;:. t ~ vil l~~:: s of 9iegonH enc! t raher. Two and one-halt daya were re-

1U i red for the trir from t~:onrovia to :he camp at Bomi Hill•. 

I t is rP.~ort~d thet an examination of tbe iron depoaita at Bomi Hiila 

hed bP.en m ... oe by tho:: P.ollend :)~'ndiceto I!IDd rloord 3uroreesche ::rtz en Pyriet 

:: a11tsc he; oy, the letter organization h~ving done about 4150 teet of dillllliond 

dril ' l nR. Th~ drill corns we re exemined t~r lithology and a&mplea ot the 

h i ~h-gred ~ ore end iron r~rmation ware taken, but identifying ~rka relatlnR 

th·· c0r9 to the hol~s had been remnved l>etore our t~~xaminl!ltion. Repreeente­

tiv•! s of' the l'nitad 3tetes :teal CorTinration examtn~d the deposits in 19~8-'R9. 

:<'IELn ,. OP.K 

The exanin~tion of '!: ~A Bomi tlills deposit, upon t•hich this re !"lort ' lld a 

subsequent comprehens1v!i re~ort to be written l!iter are based, l8sted 72 

d~ys. A nl~ne table mAp ~n e seal~ or 200 teet to the inch was made, showing 

topoR:-re;~hy. loc !':l tion end nature or outcrona, <~rR depoaite, and location ot 

d 1p neAL surveys. :~any trave rse s with a d1 p needle ware run to secure 

information concernin~ t~ ickness and loc~tion of ore bodies wbere bed rook 
, 



waa ooYered by oange end ot!Mir aurttoial deposits. 

GENt.t?AL r.i~OLO~Y 

Metuarphio 8114 ipeoua rock• predcatn•t• in tbB watern part or 

Liberia RD4 theae .. ueral typea to~ the oountr,r rook in the Bomi Hilla. 

Aa tbBre obNrnd ta 8\&rfeoe expoaurea and in tbe diamond drill cort!s, 

the count~ rooks include gDeiaaea, achiata, iron formation, granite end 

"1"7 minor d blbeM. 

ODeiaaic root• abound, with much Y8r1etton in mineral content. In 

the .. • pro~neat conatituent may be any one ot the minerala--quartz, 

teldapar·, a1oe, ohlor1ta, hombl.Ande or epidote. The grant tic rocka el­

thoush uauallJ gne1aato,ere described in a lRter paragraph. Mica schist, 

chlorite aohiat end a1nor quartzite are present in the diamond drill corea. 

The achiats era expoaed in certain or the trenches and pita but rarely crop 

out in tbe Boat Hilla region. 

Iroa tormattan oonaist1ng .ainlJ ot quartz and either maanetite or 

h ... tlte, or both ot these iron oxldea, crops out pert1oulerl7 on tbe 

aorthern aDd eastern perts ot Boat Hill and waa interaected in conaidereble 

•ouat b7 Ule d1aii0Dd drill cores. The iron tonution is well lalllinated 

-with alteraettnc lflyera ot •d1u.a graiaed qurtz aad one or both of the iron 

oxide a; Looal17 acme allicRte la 1nterl•inated with tbe (luartz end iron 

ox14ea. 

~ Yar1et1ea ot cr-attio rock are preaeat, one light gr~. the other 

pink in color. Alth0\&8h locallJ these show only slight ~tsstc structure 

uauelq the !"oltatton ta pronounced. Tbey ere interpreted as lat9r in age 

than tbe eaaootetect .ete.orphto root• aad ere belieYed to haYe been to~ed 

. bJ granltizetlon. 
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Alth0u~h di~b~se i s widely ~re~nt n~Pr thP. western co~st of L1b9r1a 

and was seen in A numb r ol' hill~ in the intetior, only 8 tew mall 

houl~~~s were found on the surface in thF. vtotnfty ot the iron de~aita. 

The iron-bearing rocks on the Bomi Hills occur ea lenticular aaaaea 

.3UJ?rounded b~' ~eisses an~ gl"BDi tes. The smaller len sea in J'upi eDd West 
. 

hills ere simple, but the larger mess in Bot'lli Hill probeb}7 ta a shallow 

bHsin-like fold bounded on the north by en ecbelon aaymaetr1ca1 anttcltnea. 

··rest i!1 11 proper may be !llflde up et tber ot a ainsle long Dfti"J"CIIIf body ot 
. 

ir0n f crmeti nn which is thinner .end bent near tbe middle, or or two .. aaea , 

slightly out of line. Tbe deposita strike about N. 70° E. aDd dip between 

50° I\ . end vart1ettl, the ewrege dip being &bout ,eoN. The iron tormatton 

flett~ns fro~ e diu of ?5° r • to nearly horizontal just before tt ap~erently 

ninehes out at the east end of 'liP.st Hill. The 8111811 hill east ot West Rill 

4 

1 s formed by a lens () f iron formation about 450 feet long di!'J)ing 25° to 40° ?! • 

and str1kin~ psrsllel to, but oftaet 400 r..et south ot, the axil of ~est 1!111. 

~;(' e vidence wss found au~~stif\g th~t th1e body is 8 t&u1ted portion ot the 

".'e st P.:ill mess. 

Tbe erest or Ju?i Hill is co~red with lar~ blocks ·or iron tormetton, 

mixed with some ir0n ore. ' A 35-toot clift along tbe north aide et the eeRt 

0 end of th~ summit shows a dip ot 7e to the north and a strike a~at in line 

·d th the magnet! te lena eco teet terther .east. Lerge tloat boulder& end 

high magnetic reedings along the line ot strike in the gully 300 teet east ot 

the cliff sh()W that the iron to~etton extends et leest that tar, and ~gesta 

that the two bodies Are continuous. 



•• 

The ntlll"row eastem end of Bomi Hill ts statler in structure to Jupi 

Hjll. The laJering tn tbe iron rormetion dips .ertically or steeply to 

tbe north where the strike ts ebout west. Toward the eest en~ the strike 

0 
nlnga northwar4 parallel to the ridge crest and dips d~creeae to 4~ ; end 

at the east end ot the ridge the strike or tbe iron tomation swings pest 

north to ebout N. 8()
0 W., epperently around the nose or a syncline plunging 

wst. 

The structure in the main pert or Bomi ~Ull bas many or the aspects or 

a coaplex ·eaymmetrlcal basin. The iron ore along the south aide in @enerel 

dips Yertically to 80° northward; steep northwerd dips in ore body No. 2 

and at the base or tbe hlsh curt on ore body N'>. 1 suggest that the dip ot 

the ore flat tens tOWI!IN tbe north at depth. Pine-srained gne tea qJ'Id fJl"flDi te 

are belie.ed to lie i~dtetely south or (below) the iron ore. In the east 

end or the 821-toot s~t the strike or iron ~rmation end ir~n ore swtnga 

troa W. ,~o E. on the south side around to n~rtbwest on the north aide; dt ~s 

decftaae tro111 6l5° N. to 10° or Ui0 w. neer the center or the structure, and 

tertber north increase apin to ~bout ~~0 .s. Grant tE' float was round on the 

steep east end or t~11tl !'ert nt 'ba bill, about 100 teet YP.rt tcally be low the 

iron ore, and there ere good exposure • farther down, so it see rna probable 

tbet the srantte contact c~• with the ·other structure. 

Tbe structure at the west end or .the main ora ?.one, es reveeled by iron 
. 

ore exposures, •ems to be more coaplex. The western pert or ore body no. 1 

.. tnga trom a west strike to N. ~&0 W. and flattens in dip tram TBrtical tc 

500 or &~0 N. ~. Tl:ta pattern is repeated in the eouthem halt or ore body 

No. 4, except tbflt in thet ora body the dlp relations ere reversed: the east­

west portion dips 60° N., and the part striking N'l dips vertically or·ateeply 

to the east. Tba northwest-striking pe.rte or the two o~ bodies "" in line, 



' 
and wrefore probably are related to the &8M structure. Betwaa the two 

exposed parts or ore body No. 4 ~he struat'-U"e flatteDI, ec! in the northerll 

part it bends dowli to the north, steepening tram 2S0 to ·90o 1a dip, with tM 

strii<e aftra~ing 8bout ~T. 85° ':!. A taw Yery large bloats and hea~ tl~~ 

in the gap between the two perts of tht1 ore boc!y are 1"8gar4ad 111 e.tcleaae 

that the ore is continuous, thoush it aay be ~17 thtn. The wet ea4 of 
J 

ore body No. 4 is directly in line with the •snettta leal in t• ea.- aD4 

ot .runi "qill. 

The relations alon~ the northern mar«iD of 9~ Rill are aa.pletel~ 

concealed and era n~t known. Granite float occurs sad weathered sa-tal 11 

ex~osed l"3ss than 200 raet north or ore body No. 5, but nn stnaature 11 

di~ce rnibl'3 . Ore body~". 5 has the &l)7'earance. or an aaymaetr1a uttallna, 

for thA layering dipS 80° to 90° '\lOng the SOuth edge end flatteD& no'l"thWard 

t o 5~0 !T. at tl'e west end and 20° N. at the east end. This ore body 11 1D 

line with the crest of an anticline in banded iron formation ex~oiBd l&o to 

2CO teet farther east. Nearly all o!' the ex-posures east of ore body ~To. · 5 

olong the low~r slopes or Bomi Hill are on banded iron tnrm.tioD strlk1DS w. 
6~o to s~o ~. anddippir~ either steeply northward or beat into aha~ asym• ,..... 
metric anticlines overturned .~award~ he north. 

·:~ 

I.eyering in iron ore de>tia not IIYel"JWhere parallel the long di•nstoa of 
I ~ 

~ 

tt.e ore bodies. At the eeat 1tnd ot ore body No. 1 layering consptauoullJ 

shown by oriented silicates strikes at an angle of about 10° to the tread ot 

the lens, but parallel to the layering in adjacent iron formation. ·?rca 

diemond-drill hnle Bl to the en4 or the exposures west of the Drill Clip, • 

distance or ebout 200 feet, the layering strikes annlistently ebout R. 85° &. 

thou~h the O"-' body as a whole strings to abr,ut N. 6:5° i'f. Sblllar dllaorc!anoe 

or structures is sho1111 tn t h"3 southernmost exl)o8\lre nn ore bodJ No. "• 11h1oh 

0 
trends flt ebC'ut 30 to the internal layering. Divergence or layers wt th11l 
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massive ore is unusually well :1hovrn in one exposure rn thi s ora body, 'Nhere 

layers differ by 550 en~ 300 in strike end dip r~ spect1voly, within e dis -

tance o1· 20 feet; tn thi s tnetence th~ laye rs perellel the contnct end the 

thickness of th a ore cungt1S rapidly Blon~ the strl kn . In the pl!<!c~~ whe re 

@radetlonel relatione are shown batween iron formation and irc,r. ord t~e 

leyerin~ in the two rocks is contorm~ble. 

In summery, the high-~r!'\de OrP. lenses lie alon~ 7.ono 3 nr ncrall·~l trl3c-

tu~s that apnear to be local1.7.~d mainly on the str;,ep north-dipping flanks 

ot folds. The individual pltmos of frac t ure ln the rock thAt has h· en r·'! -

placed end that aru now represented by leye rs in the "r"'. ere oft., n APT'l"'OXi-

tlll"tely rersllel to the layering of sd jacent 1 ron format ion. r~o·NnvP.r, the 

trend of the zone or frecturif18 and or ~ev~rel of· the lArr:or ore lens-., :J 

0 0 
locally forms en angle of 20 -~0 with the strike of' the indi.vidual fracture 

planes or ore lamellae. 

IRON CHES 

Two pr1nc1pel types of 1ron-bear1n~ rocks Gre present in the Bomi Hills 

41atr1ct. One of these is variable, consisting or messiV8 high-grade ore 

with local transitions to ore with considerable silicbte. The ot~~r type is 

the thin layered, quartz-iron oxide rock that is reterred to as iron f •-:rmation. 

Maseift ore 

The h1gb-@!'8de ore is 11188&1" to coersely layered J'll8gneti ta with min~r 

s111eete. In the outcrops the magnetite of this ore hes been oxidized in 

yerying degree to hemetite end som ot the siltcnte hee been removed by solutio 

This ore ~redea into schistose· magnetite-siltcete ore with e progressi.aly 

lower percent•~ or trnn es the gangue miner ls increeae. The s1licete 
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:n1 n - nl. r r sent n t h" ore 11:--e anthot,hylltte And chlnri t~ . In thf~ esti-

:nt t: R:; nnssive hi~h- .r-ra 11e O !"(J ineludos ell witt. l e ss than 2 p~"'rcent silica • 

. 
S ilicete - benring 0re 

o .. th . d~h-."rede ore 1.-'! nsns. On the elirt or blurt fAees, lfl.rge slabs of 

~uch <"re break of!' elon thP- ~ek s Ute et a btmds, l e:win~ only the more 

.. ss 1 vo ore in th ~ cent e r a xpCised. 'l'he type or o~ containing raore stU-

eet~ s d!si~tegrates by weathering so tb~t outerope are l~ekinR. 

I~ tl~ e stim~tes h!gh-~rode s111eete-beer1ng ore includes all with 

s ilica between 2.00 ~nd 1~ ri rcent. 

:.!ll.Ll1 !G-GFUJ)E OP..E · 

~ilicate-bear1ng ore 

·.\'i th inc~alie in tbe arnount or s1lica"s the percentage of irma cle-

ere ~se s ond millilli! ?TOuld be necessary before shipping. Suoh oz-e la pre .. , ·. 

at the Drill Camp en tbe summit ot Bomi Hill and almag the Pld&e tre11 eaat 

o~ the eamp where it is nert1y coYered bJ cenga~ · 'l'be are et the• two 

r.laees 1s estimeted to eontein 40-50 percent P'e. 

!rOD tf)!llMtion 

F~ sh unel tered iron tosett Oil la • yery here! wll•l.,.Jied root eon-

sisting of quertz end hematite or meSD&tite. The l~rtas ts tor.ed b.J 

~•r1Rt1ons in tbe proportt()na or the quartz anc! troll ozlcle.~ ; it 1• 1110re 

fectly c!evelope4 in the. hemettte teoiea becau• ot tbt ~-- obareeter 

and ori.mtatton ot the hemet1te petna. !be octahec!nl bll'btt of tile- •-ttte 

«!Yea the other teclea a I'!IOre granular eppeU"aDOe. b . l.,.n -NaP ta. tlllek• . ' 

neas trent almost m1croacop1o c!imeutODa up to e~ut • qurter. ot ea 
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, Wte110•opto eaatrtett• of a few ••t-a tnc!lcatea th'!t the quartz 

... taa ate from 0.05-1.2 ... tn c!S~ter, ena the hematite ~ina an~ 

or.rat.la raaa- ~ 0.2~1.0 mm. in the trnft•rtch leyera, and fraN c.ol-

0.10 lft.'1. ill tilt quertz•rieb layera. The mnp;nettte ranpa tn ~a1n size 

1.0 mm. 

ORIGJN 

~ irnn formation ia ~bably • metamorphosed tron-rlcb sedimentary 

~ •••1• ore •4 the · ailicete•bearillg ore are conatdered to beye 

beaD ~~4 bJ hf4rctbe~l replecemeet which When moat Comnlate fo!med 

, tbe blib•cnde ore. Tbe roelaarepleced include iron formation and chlorite-

~YES AND ORAD.r; OP ORE 

• 
GRADE OP O.Rl:! .. 

The aoo~aa Ml»le preaenta the reaul ta of chemieel analyses or 

,._ a.lJ)laa. ta wtcbted aDd aumarizec! form. 

', 1 s..,lea of the h1$·8N4• orea and iron formation were taken trom the 

' 4tnoad-drtll cores AD4 •~ of tbe outcropa. 'nle corea or the high-grade 

ore ·ell4 !)f!ft of t boM of tbe troa foJIIUtlCD hftt! been &l)U t end one -he lf 

OUr aelea of tbf'M \"1187"9 mede by taking one 
I 

to two-111ch J')leoea of the apltt core at sis to 'twel.o inch intervals across 
. .. 

tbe total· left«th '8UIJ)le4 in • core box. 'l'he' geneftllly uatfortft character of 

_., flf tilt ore leacla coaf14eDce to the beliet tb-.t thla metboct, althou«b 

· leM eo~ thea o~lete cere aaapl1ng, will gtw a close upprox1Mt1on 

or the OCIIIJ)08lttoa of tbe ore. Pufther 4etoila of tle portion• aai!IJ'le4· 

los• to bt 1nolu.,e4 in tbe ftn•l. report. 
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'l't•e ~bar •4 equl~-t •re D- avalleble for CUtting !OOd Chennel 

-plea ot tbe outoropa. Conttpoua ohtpa nzoe taken along e shallow cut 

•· •naa • outcrop. tllaa olatala1118 a ••ple with lese val141tJ thldl oDe . ' . 

, .. bJ OMDMllDC. fbla !fOrk wa cloae by tbe •n1cr ~~ember ot the p erty 

aela« hB~I' •4 aotl. Betoze taktq t!Mt a81J)le • etteapt waa J'IIIIHSe to 

NMW tbe cnrt41M4 •4 leeehe4 •tert•l ,.t t!Mt aurtaoe. The 8AJIIPle Wflla 

tho taken wttla neb effort stwD to utron11J cht.p • abellow trench ecroaa 

t11a lft«tb a_,.,l.e4. Seine ot tbe •_,lea obtalDctd tn thts menner are cer­

t.tal.J eartcbe4 ta 1'1'08 bJ partial le ~ohtng ot ~DSU• a1aerela eD4 aurrece 

eute••at by cle:poattlaa of ltaonl te. All a-·le·a were oru8hec1 to pass 

....._..a acre• ot •pprozt•telJ 1~ ••h all4 were then quertere4 to a final 

•llllt ot 111MMt oaa pouad. a.lr•a WN •4• by Leroh Brothers, Inc •• 

HlMttac. lltDMaoU. . 

Blewa 4teaoad-4ftll bole at '" .>ns were found ot the fifteen reported 

to •w beea 4r11~4. Tbe appJIOzj !··ata :poaltloa or the other tour station• 

.la tieltewcl to be Jaaowa. The pa.1 ~~- of tbe atatlcma lncUc~ttea that the 

41'111tq ... 40M to ezploft ore bodtea DWibera 1 aDd 4 8Dd tbe zoDe between 

thea. Baoept ta tile wdheNcl rooks the oore reoowr1 eYlclentq was goocl. 

AltiMMIIb all tdeatttrua .-rta blw bHa Naoft4 from the drill core boxe a 

11 

- ... lltatftk 1_..~ of tblt n-&toh Ooapay, lt la COil814ered h18h11 probable 

tlaet ,._ tftll OOJI8 a.-plea Klte the appJIOxt•te CCilf'oatttoa ot ore bocllea 

troa; 1 u4' ·~ ot the Iron fonta,laa ln thelr Ylc1n1tJ. The ••plea trom 

. ,._ oatenpa ... ~-- ebtetlr troa tb• -ller ore boc11es •4 1roD tormetton 



ThP. rAee~ves A~ divide~ into twn clBnaaa: (1) sh1~pin~·greda ore, 

~ich includes m~sstve m~~ettte ftftd Ail1catft-baar1ng o~ in plaoa, BD4 

MJOgnett te-~tlicete r _oek t~~nd iron t ormattOD that a18bt be suttat.le tor 0011• 

eentretton. The divtaton between high-grade mAsstye ore ·aDd htsh-srede 

silicate-bearing ore was placed at 2 percent silica because thts is res-rde4 

as about t he dividing line between nre which will tor. outcrops end ore 

whic~ di zintegrates on \~athering due to content ot stltcate•. The ttsgte 

was 6rr1ved at by comparison ot field intormetiOD with chemical 8D811 .. •· 

'nle division or higb-grede ore into these twc classes has thus beaa •d•' 

for purposas ot ore estimation rather thaD tor technical or ecama.io ol•s•t-

t'ieett on. 

The outcrops of' us at Ye •sne tt te gl Ye a aiJllaWft f1&UJ'8 tor the thtlt-

ness of the ore bodies, as has already been tnc!ioeted (see p. 8 ), tor t• 

stratigraphie thickness or s1licete-bear1ng ore out ~Y drill hole• is •'aut 

70 percent ot the meesi"te ore encoUDtered. Since all the drill holes ete 

• 
belie~d to be in ore bodies No•• 1 en~ 4, in whtoh minor quantities of 
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silieete-beertng are are ex~ose4, tt ts oonet4are4 that aatt .. ttng tbe etlioatt 

bearing ore as eq_ual to 70 percent or the m-..etYe ore te ooJUMtrYatlft, par-

ticulerly since the ende of' some ot the ON bocUes, where the ,...,_.,. ot.-

silt cete-beerinR ore probAbly is larger, were not 4rtlle4. Prel1m1BaP.F 

study cf the dip needle sune1 data gifts strong support to thta coaolu•toa. 

The reserYes or the nrtous typea or h18h•srac!e ore !law· bean 41ncl84 

i nto two cotegorias, indicated t~~Dd interred. '!'be ttgure• tt:Jr tncJtoatad oN 

ere based on. 41raeDs1one ot outcrops or noet blocks "aloeg the eztaa•tona ot 

outcrops which indicate ore essentially tn plece, aa4 deptb• to whleh ore 

seel'lB assured by the geol O&Y. The t'18\11"8e tor 1ntene4 ore are be•4 ca 



' 

-... 
1:! 

Marteee 4l•natona as 1n4iceted moe, .,rojacte4 to lte!)th to which 

tile Oft ts UkelJ' to @0; they 4o not include tbe ti8UJ"e& tor indicated 

oN. All deptha gt wn are .-11aured t'ral:l tbe tOJ? or the nutcrop. Concealed 

eXtenatona ot ore bodtea, such as tbe tttlua-cowred e~tst en4 ot ore body No. 11 

llew aot been tnclu4e4 in llllJ' of tbe estt~Mtea, ..ad the tector tor atuc~te­

Mertag ore has been om1 ttec! rrca bod1e s in which this type or ore is not 

tn4lcated by exposures or tloet. 

H1p-~c1e ora 

ore bo4{ 'No.- 1.--0re bo4J No. 1 1s e][J)oaed continuoualy owr e leagth 

ot ebout 1, ~00 teet, and the thtckllesa probably reaps from about 4:5 teet 

at tbe wet end to 1~0 teet peer the east end. The w14th ot tbe outcropo 

ts liJ sa then the th1 clmess ot the mase1" ore, beceuee the ore bo4y !)robt~~bly 

41pa 80° to ~0 northwerc! ud the north contect is et least 20 teet and at 

110at 120 teet ~bow the anuthem contact. The th1clmeaa ot the ore body in 

the· aAc!4le eAst ot 41emnnd-drill hole A2 is unknown. because the entire area 

ta cowre4 with cenga, except tor tb8 ore ex,osures erounc! ~,,,.,nument ~. The 

081188 bare o~rlepa M8S&1ve ore or the Mjn ore bndJ, sn:! 1)1\ t~ lmnll to the 

east contains large block a ot Ill UBi we ore, awn though 1 t at ends eboye the 

Dlt8rbJ oN outcrop. '!'he exposure a at Monu1918nt ~ &re directly in line wtt h 

the ~tb edp ot tbe ore body es expose4 2!50 teet farther east, lllnd ere 

tllou&bt to be an exteaston ot it, along a zone ot replecement in the iron 

tor.tton. These relations are bel1eft4 to justity application nt the '70 

peroeat tactor tor ~licate-beering ore to the thickest pert of the o1"8 bod1, 

eWD tboup the nartb ccmtact is exposed aDd tbe ore in ~art contains sil!­

c8Ma. 

,_ fiat at the Drill CSIIp aey be uclsrlaill by minable ore. It. is 

coftre4 with noet of a11tcete-beer1ns ore, an4 at tbS wet end a low ridge 

o~ traa ore tloet aay bs , .... 4 continuously trom the UBDumbere4 drill hole, 
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across the trail. to the main ore ~utcrop weat of 4P111 hole Bl. 

trSbution ot tloat and high m~tlc anomAlies ~·t that• the tlet 11 hal4 · 

up by e lena ot ore that brenohea rPoa tbl a.ta bo4y. 

For purpoeea of calculating re•rwe• tile 1-'h or tbe aonh-wet ... 

ment ot ore body llo. 1 ia taken •• tbe clletaoe troa the aoutb eact t1 tile 

eliff eest ot ~lephut Drew to a blook ot ore ~ tHt thlOkJ naa4111g ~· e481 . 
at the north end ot a line of lar~Je blooka t bet appeNatly .. ••rlr 1a 

plece. 
. t 

Ore body No. 2.--or. bqdJ No. 2 te coaatdeNcl •• ~ISO teet loag •••-· 

although the expoaure is n~ quite thet loac, large bl~ka 1n41oaM th.et · 

ore extends at least 100 teet eeat of tbe outcrop 1D tll1olcaea•·• ,.no~e41JaC 

10 feet. An eft rep thicmeea ot 40 r .. t ia u•ct 1D the 08loulatl••• • 

the preatse that the on clipl Dorthwar4, bGt .aoh •re ateeplJ •• tbe .go 

dip in the end ot the U'Pper trench woulcl IUSStlt. The wtc!tla of. oatorop et 

tt:e east end pro~ablr ctoea not incticete tba tfte thiobaeaa, bee_.. 811_ tba · 

structures in the ore di'P northworct, end the halli1D« well oontaot ta about 
.. 

75 teet higher then the footwall. !!ea., eaqe conteilltng bl~k• of etllcne- . 

bearing oJ"e on the ridp crest ebow tbl cliff ausseata rel)laceMDt ot iroa 

tormat1an by s111cate-bear1Jl8 oN ablilar to thet found ln ora b.od7 Ko. 1. 

Siltcete-beartng ore or shipping srade me7 also be tbUilcl · alODS the ... ~art 

extenaiOD of the main ore bod7 wacler the tretl at llonw.at e. 
. I 

Ore bo4y l'To. 3.--ore bod7 N~. 3 te expoeed oftr e lencth of all.tb 

more than 400 teet, aDd the thiobeaa 1D4icated ., tbe l•,erlac 1• ... , eo 
teet. Howeftr, the la,.riq 1D parte of tlll boclJ llha.a o~lez fo141ilil, 

ant! linear structure is eho• by OJllD4r1oel opell1Ja81 18ft · 'J 1eeoJab8 of . . 

silicates. This ralaea the poa•1b111tJ that the a.. boclr .•• • wbole.., be 
; ·; 

in tblt cre•t ot a shiii'J) t.,ld -..ad tbarafoN be reletiwl~ aaU•. 

t 
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possibili t7 is les::ttncd by tbe tact th,.,t the ore znne extends eAstw,rd 

around the hill tore known distance or ~bout 700 teet, end is compensate~ 

aomewhet bJ extension or the ore An unkn~wn distance under th~ teult et the 

top. The ore 1._ the zone eest or or'! body no. 3 is eb~ut 25 teet thick in 

the expoaure at the bend in the slope, end that th lckness is used ror the 

zone as a whole; it is All estimated as silicete-bearing ore. 

Ore bot!y Uo. 4.--'l'he exposed port inn or the unpor pAt"t or ON: body }!I'). 4 

is ebout 450 ~et lf'ft8, end the expnsurea or massi va or') ov<iN\@8 Pbout 20 

~et in width. The l~r~st ~xposure, south or din-needle line 20, stAnds on 

ed@e in e 25 toot cliff which is p~ralleled on the east by a short rib or 

IIU!IIS&iw ore about 1!5 teet wjde. The concealed rock between the ribs probably 

is silicate-bearing are, tor along dip needle line 20 silicAte-bearing and 

meestva are can be traced alaoat continunualy across a width or 60 feet. 

The indicated total width of' the central part or this ore body, including 

ailicate•beering ore, theref'oft ia 50 'to 60 teet instead ot the 2C t't!et 

uae4 in celcul~ting tae tonnesa ot massiYe ore. The dip-needle sur.ey indi-
. 

cetea thet tbe deposit enenda ·•11 beyond tbe aouthernmost exposure, and 

t~ Dutch tho•~t it worthwbtle to drill a bole about 150 feet ~arther 

eoutbeaat on the line or tbe ore. 

The di.ensions of' the lower pert or ore body Nn. 4 Are calculated as 

400 by 20 feet, altbou~h thft ore tapers to Pbout 10 teet tn thickness at the 

... , eD4. '1'be ore in the tlat-lying part or the body is 8 to 10 teet t~ick, 

qad it, ~th the cancealed ~ztenaion indicated by the ~ip-needle survey, 

ehnuld efll!'lY COIIltMtD•te tor the t&!'ftr of' tho ore body. 

01"8 bo4z No. ~.--ore bod7 No. 5 hP.s the appeerence or e tebuler mess 20 

to 25 ~et thick told 4 into an as)'ITliiBtrJ cal en tic line th~Jt narrows westward. 
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7 t. s"uth limb dips .~o0 south or ve rtic 1; the north li nb d i r s 2C0 nt the 

' aRt snc nC! 50° t o '0° a t the 'Nest and of tha ex!lflSUre. Tho structu~ of 

• ~ or e h•,cy rr.a<·,s -= stf r.mti on o~· t h· mnoun t of ore very unc e rtain end the 

!" ip;U'r""-l S , i ve n i n th - ~ tRb}e '0'1 r\o Ar~ indic · ~t the rt!ll!ttive Size o rt he de poSit 
• 

\ '1 t~ r · s ·,~~ ct t o tho n t he r nrl'! hnd ie s more accurately th"n th t~ etual reserves. 

of hi h- ::.. r ade ore ·· bout i~50 feet lon 11: tmd 40 feet tt.ick: :Jr.toll p i pA -like 

CC!Viti ~ s fror ·nhic b 8i licates have beon l e ached indicete linear structure 

a rbll e l t o t iL ~ircction o-: dip. The lineAr structurA t.~nd large eccumula-

tion of t alu~ to the south su~ast thot tha oro body may·bo more persistent 

i r. de pth thAn the exposures would indicate. 

Tolu~. --Although 1 ron 0!"'1 telus covers much of the wa s t e n h.Ut' of 

3nmi !:i ll .'ro· .. obly cnly a smell r t. rt would be minAble . The ore in tho talus 

1: h i ~he r in ~rede and harder than the average in place, because massive mag-

ne tite 1 ~ tlloro resistant to we l!therir.g, and more ~pt to fol'lll blocks thu 

c ilic e t ~ -ba sring ore, en~ blocks cf Riliceta-bearir.g ore h RVe been enriched 

by le ~ch1n ~ or replace~ent o~ the silicates by iron oxides. The accumuletiOD 

() f blocks on tr..e slores west and northwest or :a~phf!lnt Drav1 is extrsorG1nar1ly 

he , vy, rm d ·~.· o ul r1 be r·~ adily mtneblA. It seftml'l probabl~ -thf'lt there the tBlus 

1 v~ rec:P. s e !'1 nimurn o~.· 10 teet in t h ickness ovor en area 300 feet wide and 

°CO :r~ e t lon1P im"""!dhtely west o f' the ore outcrors, includin~ the 50,000-ton 

block th~ t f o rms th~ we st side or ~lephant Dr•w1. T'ne two pits et the root 
. 

:r t he :; lope '.:e r!'~ ::;unk to e ee"th o: about 6 !'eet in sandy rec! soil between 

iron l")l"e blocks, with out f i ndtn - evidence that the bottom o 40 tha ptle h-.c! 

been reached. The fi p.ure s given in the table are fbr half th~ estim~tec! 

ae~ual depth of talus, to bllow 50 percent space tor voids. ThA 1nd1cotee 

and inferred tonnages woulC. represent the emount or ore reaoYed t'roil the 

ore body by erosion from former lRnd s~rraces 50 aDd 

tively, then the ~resent oDe. 
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. 'falua blocka up to 30 by 20 lJJ 10 teet ere acetterea over the western 
. 

aa4 eo\& beril elope• ot Bolli Hill up to BOO teet trom the major eru bodtea, 

u4 .,.. ratber large areas ere 11 terellJ pawl! w1 th block• ot iron ore. . 

. Ca!!l!~·~owletge o:-' the 8110Wlt ot Cangft that lllisJlt be mined 18 11m1tet!, 

aa ftJ-7 little attention bas been pa14 to exploration of this type ot ore. 

Cenca is kDowa to be wit!ely t!latrlbutea, but no attempt was m~~e to map the 

aJWas, aru1 thickneseea are lmOim only trom the breaks along the lower edges 

ot •jor ,cSeroslts. In a t'!w J)lacea tbiclmeasea or 1~ to 20 teet were seen. 

but tbe awr- thlclmeaa .or bigh-gracle •terlal !)robably ls lass than 10 

teet. Becauae ot the hich porositJ. about 1~ cubic teet sh<Nld be allowed 

~r 1~ ton ot ore. 

The cane• is unusually well ezp~aea in a atrip about 1, 600 teet long 

and 2()0 teet wide, lying perallel to ca 400 teet east ot ore body !'To. 4 ena 

the northwest ena ot ore body l'To. 1. Along the east edge ot this strip the 

olitta ranse tram 5 to 18 teet high, and to the west the cenga feathers out 

on the steeper t~lus co~ret al()!>8a; an essu.d aYerage thickness or 10 teet 

tberef'ore seeaa reaaonnble. It 15 cubic teet or CaDCa in place equal a . long 

toa. this &trip c~ntaina aonewb~t o.ar 160.000 tons or ore, a reletiyely 

81lal1 aount th'-lt would !)robably be comnArattwly expenaiw to mine. '!'hare-

tore, although some canga might be m~ned. this tvpe or ore ls not belie'ftt! to 

be an 1Brnortant taotor in the total iron ore reserve ot Bomi Hill • .... 

UII.LING-ORADE ORF. 

TJift ·larpat reserw or ~1111ng-8J"8Cle ""' is rel)reaented by the banded 

troD toftlllti~, but this .,uld probablJ not be ll)ined until the higher grade 



s1lieate-megnetite roeks he.e been exheuste4. 
/ . 

Silicate-beerin~ ore.--The diamond drill core• ooateia aa.e eppreol• 

able tonnAge or semi·f2'"1able ehlor1te•!llllfPl&t1w rnck, ·~ •rt•ee e~re•· 

indicate substantial amounts or scbistoea silicate-meg~~ett.te l'GOt to.nae4 

by enrichment or iron formation. "mtell f're•h, tbe Iron f'or..ttaD 1• • WrJ 
. - J 

dense herd rock t~ at would ha.e to be ground rather tine to tree tbe traa 

oxides. The silicate-bearing rock•, in contr.at, break 4own retber •••tl~ 

elonR t!le cleavages in tba schi•toae llinera~~. end moat of' tMa ere elao · 

richer in iron. MoreoYer, thase rock• are localizacl alQD8 tile ••• or az-

tensions of' h1gb-gre4e ore bodiea, where tbly could be ....,la4 aDCl aiDed alGDC. · 

wi til them. Information reprd1ng reserw• ol' this type of ore 1a laok1DII 

end although no eat1Jtate of' incUceted tomaage cu be made, they are beliewd 

to be ~n the order of' e tew ~llton tons localized chiefly aloag tbB ore8t 

of' the mein part of' Bomi Hill. 

Iron formbtion.-·The reserwe of' iron tormatiOD aweragi~ ebout 42'p&r­

eent ?~ is undoubtedly lP.rge, end probably meeaured tn many ~·· ot ~llton• 

,.,r tons, but might easily be n.arestimeted. The ezpoaarea in the -~ 

ecstern pert of Bomi ~111 proYe that the iron tormwtton ts ooatinuou• along 

the rid~, ~"nd the exnosure halfwely down the north slope wou14 ~at • 

ennside~able width, exce~t that numerous gr.ntte boulders were toual hi&h 

up on the north slope farther east. 

The apparent structural cont1nu1t:v shown OD the outcrops aloag t• 

lo~r .. lopes of the ma i n part of' Bom1 Hill S\1888Bts that tilt 1ren foltlf!tloe 

is continuous and homogeneous, ancf it would be easy to suppo• tat tM · 

entire bus1n is in iron toraatiOD. HoweYer, the pit aaat. ot tbe upper part 
•, 

or ore body no. 3 and t~e pits west or the Drill C•p abow that ... 1aeaa1 

and schists occur structurally aboYe tbe maio ore bolle s. J.toreowr, _. 
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di~n nn-drtll cores ere b~li9ved to indicHte that fully hAlf of th~ irnn 

formation adjoining the mAin ore bodi e s hes been nertly o~ c~~~ lo te ly ~~ -

pl~ced by chlcrtte rmc epi~ote. lron f.ormotion 'ilt ·;red in th1s fashion 

prob~blJ ~ethers to red soil nr cenge similar to that rormee nn ~ic~ 

gneiss, end certainly would not crot> out. !Teliminery study n1· th . o:ir ... ::: edl . 

surveJ ~ives ~trong support to the belief' that the iron f ormation is con­

tinuous across the ~esin e~n though outcr~ps ur~ not ~bundent. 

It is estimated that approximately 5 million long tons or "indicated" 

high-grade oN, l!llld o~r 9 million long tons of' "interred" high-grade ore 

ere ~esent ., Boat ~111. or this, the massive .ore, 8,900,000 tons, is con• 

atdered to heve a c~osttion enproximftting 67.0•69.0 nercent Fe, 1.00-1.50 

percent sto2, r; .o?-o.oe ;ercent P end 0.03-0.04 percent s. Tho silicate­

bearing ore, 5,900~000 tons, is cnnsidered to h~.a • co~oaitton e~proxtmatin~ 

64.0-G6.0 ~ereent 18, ~.o-5.0 ~ercent sto2; 0.06-0.0A percent P end~.04-0.05 

y:>ereent s. The total or over 14 million tons 1wnuld contain np-proximtttely 

66.0·6'.0 rercent 7e, l.A-~.0 percent Si02• o.o&-0.08 percent P ftRd o.o~-0.05 

p~roent ~. 

The milllng-grede ore, cbi~tly iron formation, 11 estimAted. et 75 to 

150 m1111oll ·too a ot 1nterre4 ore. 'nle bulk or the tonn~ ahon in the table 

te on tba MiD pert or Deal !Jill. The cUmenelona used tor calcult~~t.tn~ tbe 

tam-. •' that place, perttoulerly thB interred depth, are rega~e4 ea con-

' eerntt w. 'rhe gnde of tht• ore ta con•t.4ered to epprox1mete the enrage 

obtatu4 frolll the floea cll'ill corea; 42.11 percent Fe, 36.9~ percent sto2, 

s. 
. ~ 
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W111th 01' 
Ore th1emeae 

No. 1, Jl!etn Sec.Uon 1,1H50 .S-1!50 

~o. 1, Northwest J)OH1 Oil '00 ~-32 20,000 8 2,!500 100 .00 ~.ooo ' 900,000 
\ 

·' 
No. 2 3&0 40 14,000 8 1,,DO 200 300 ~,&,GOO ..... 

I 

lfo. :5 400 50 20,000 8 2,&00 100 250- . :W5,o0o ae,ooo 
Zoae eeat or No. 3 ore bo4y '00 25 1,,500 t 1,MO 100 :• 1110,000 •: 
No. 4, Upper part .so 20 9,000 8 1, 12& 100 150 .. ,0,000 198,000 

No. <&, Lower pert .00 20 8,000 8 1,000 100 200 " lOO,ooO 

No. 5 lOOt U,200 8 1,400 DO 100 -· '10,008 

West Hill 40 10,000 8 1,250 100 200 " • 
12&,000 

T•lue west or i1ephaat Draw 3(10 240,000 8 ~.ooo 5 B•t -~OO,oOo 
I 

CaD!8 e•st or ElepDUt Drn 1, 1&et 240,000 15 11,000 ~io:ooo 

s.~~.ooo 

-t-
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_. 
... 1a ...... llltene4 
tee' tODD 

Stltoate•._bc oia 

Drtll ea.., uea m 100 .,;ooo I :s,lll 2,010,000 
• 

Areallortllorore 
bo47 . .,. I . . tOO eo !0,000 I 3,888 970,000 

Iron to.-'1• 

Boat 8111, •t• '*"' 3,100 1,.00 10 ..a,ooo 200 89,600,000 
' 

Bam 11111, •••' aDA •. 3,100 100 310,000 10 31,000 tOO 11,800,000 

.rapt Hill· • IOC) . fJO 30,000 10 ~.ooo 400 1,200,000 

. .,.., R!U .· 1;100 30 31,000 10 !,100 600 1,440,000 

108,100; 000 

: . \ 
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