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Preliminary Report on the Titaniferous Iron Deposits of 

the Laramie Ralve, Wyoming 

137 W. H. Newhouse and A, P. Hagnar 

Illtroduptiioit 

The investication of th3 titaniferaus iron deposits and anortho3ite 

of the Laramie Range, Itoming, by geologists of the U. S. Geological 

Survey was oondnated as a joint project by the U. S. Geological Survey 

and the Geological Surrey of Wyoming, Yield ,it was started during 

the sumer of 1944 and has been carried on intermittently since as a 

part of the studies of the Laramie Range pre-Cambrian. 

The anorthosite series was previously studied by 'Catherine Yowler 

(1930), and part of the area is included in the Laramie-Sherman folio 

(11rtcrn, et al, 1910). The titaniferous irces deposits have been de-

scribed 'by a number of investigators and. a review of their observations 

is included by Singewald (1913), Later the deposits were studied in some-

what more detail by Dialer (1941). Results of a core drilling program 

carried out by the United States Bureau of Mines in 1943 and 1944 are 

given by Trey (1946, a. b)* After the work of Prey, the Bureau of Mines 

drilled some holes at the Shantou deposit but the results of this work 

have not been poblished• 

The writers were ably assisted Iho riot iv rax Troyes. and 

George V. De Tom Dr, R. D. Thomas, State Geologist of Wyoming, has 

encouraged and supported the work from the start and Dr. S. R. Kraig it 

has generously provided space and facilities of the Department of Geologi, 



 

2. 

University of 'Main& The chemical analreis of massive ore from Iron 

Mountain, given in ?able 2, was BladO possible by funds boa the 

University of Wyoming, 

Logettiou 

The azunothosite series and included titcniferous iron deposits are 

in the southeastern part of Wyorting and form part of the Laramie Range. 

The area extends northward from about 15 miles northeast of Laramie to 

a few miles beyond North Sybille Creek, The anorthositic rocks cover a 

large part of townships 16 to 21 N., ranges 71 and 72 W. in Albany County. 

Wyoming highway %I, crosses the northern part of the area along North 

Sybille Creek and two . county roads and =serous ranch roads give access 

to inch of the region. 

klana 9.3.2CE .tha. &ftetunbiestazt 

The oldest rocks in the area are pre...Cambrian quartzites, dolomites, 

and hornblende schiets. Next in age are the anorthositic rooks which 

bawl been intruded by masses and dikes of norite, After the crystalliza-

tion of write, (parts eyenite, gnaisses, granites, and oltazirropterrew 

dikes formed. Following these events there was a long period of erosion 

and peneplanation. The titanifea•aus iron ores were introdtteed after the 

formation of anortbosite and before the intrusion of granite dikes, 

Anprt.hositiee 

The enorthositic series ranges in compositiom from redo composed 

&boost entirely of plegioelase to those containing 50 percent or more 

do* minerals, Anorthosite contains 90 percent or more plagioclase 

with the remainder ferromagnesian silicates and minor sporadic magnetite-. 



ilmenite. Noritic ancrthosite contains, for the most part, 10 to 20 

pereent hypersthens, and magnetitemilmenite as an access2r, mineral. 

Locally, hyperethens constitutes up to 50 percent of the noritia anorh-

thosite. In sone places a/ivine forms 5 or more portent of the anorw. 

thosit9 and locally may reach 40 percent. 

Anorthosite is light to madiam gray or bluish-graor, medicos- to 

coarse-grained, and generally forms angular, prominent outcrops. In 

places it grades along strike into darker varieties. The rock corm only 

exhibits a well-developed parallelism of plaeoclase crystal*, called platy 

crystal structure. Pronounced, layering is often displazred which is due 

to different proportions of minerals or to differing grain sine. In 

individual exposures this layering is parallel to the platy crystal 

structure. Noritia and olivine anorthosite are more massive and platy 

structure is poorly developed or absent. Outcrops are sub-round to round 

and weather brown. The plagioclase in the anorthositic rocks ranges 

in anorthite content tram 35 to 65 percent. 

§1...  seckgertimitiaBsesauct 

A complete section of the anorthosite series is not exposed. The 

part that is exposed has the form of a folded lens or tabular-shaped 

mass« 

The major structure of the anorthosite is a sharp,. defined anticline 

in the east whch. trends north-math for 25 miles,' An offset of this 

structure is present in the southern anorthosite area. The southern anti-

cline trends N. 600 Z. and is about 7 miles long* In the northern area 

the anorthositic rocks dip, in general, to the west except':here modified 



 

by the major anticline. .Dips of the platy crystal structure and layering 

of the anorthosite series on the principal, northern, anticline tire from 

20° to 60°, the majority being from 40° to 50°. The dorsal part is in 

the north/31st .and the 321ticline plunges south from this point for 17 

ales and north for 8 ni1es. This structure is modified locally by minor 

folds on the finnks of the major fold, 

;ones, .91 Granulation stad Altoratioa 

A sone of scannlatod avorthosite from 1,000 to 3.000 feet wide and 

9 miles long is present along the anticlinal axis in the anorthosite 

north of Iron Mo=Wiz, Here the anorthosito is light gray, 6q•aantlated, 

and in general finer-grained. than elsewhere. A fractured and altered sone 

lies west of Iron Mountain along and, near the axial portion of the anti-

cine. Another such sone. nearly 8 miles long, begins northeast of Iron 

stain and trends southeasterrly across the eastern limb of the fold. 

Atpniferou Visits 

Plagtretite-ilaanite 'bodies large enough to be or corrnercial interest 

crop out at' Iron Mountain. The bodies exposed by erosion at the Shantou 

and other deposits are smaller. AlthozzA r.^ live ore is known to be 

present at nerc.) than PT) other -places in the area, most of the exposures 

are =alit only a few lenses are °enteral hundred feet long and up to 

20 feet thick. 

The deposits in the Laremie Range may be classified under three 

chief sdn.erelogic types.* One type contains massive mite. ilatalite 

*These mineralogic types ghovail. not be oonfnsed with grades of ore 

at Iron Mountain* 



with minor spinal. A second type oontains olivine and, occasionally 

plagioclase in addition to the minerals of the first type. The third 

type oontains nagnetite-ilmenite with apatite. Locally these minerals 

are arranged in bands producing a narked compositional layering of the 

Ore. 

The first tuc t7 ,,3 of ore aro often associated in the srme ore 

body. Within an ore body olivine is often more abundant in some layers 

than in others. Thin layer may consist almost entirely of olivine and 

these adjoin other layers mut/lining almost none. The layering at Iran 

Mountain appears to be parallel to the plane of platy feldspar structure 

and levering in the adjoining anorthosite. The magnetite-ilmenite bodies 

that transect the plane of layering in the anorthosite approximately at 

right angles do not display olivine layering within the ore. 

posits of that first two types have a wide distribution, being 

present at irregular intervals generally near the axial region of the 

main fold over a distance of about 22 miles. Deposits that contain apa-

tite are small and OMIT only in the northern part of the anorthosite 

area. Several of these apatite bearing deposits are near small bodies of dolo-

mite in the anorthosite* 

The ore bodies are lenses or tabular-shaped masses frequently arranged 

in discontinuous and overlapping. en echelon bodies. An individual lens 

is gonorallyparallel to the compositional Bering and plane of platy 

crystal structnra in the anorthosite. This is especial]; wall shown in 

the Iron Main region. 

Massive magnetite-amanita containing only a small percentage of 



silicate minerals is resistant to weathering and forms prominent out-

crops. Olivine, the most common, silicate in the ore, is largely removed 

from outcrops by weathering processes to give pitted surfaces. Where 

olivine or apatite exceed_s 20 1)ercent o the ere disintegrates on weathering 

and onterops are gmerally irtakine. 

craorticaa ;9,-Ayses ,"Oren Slnciraegrva Lam tra P-uorthozito Area 

Partial chemical analyses were made of specimens taken from over 30 

occurrences of titanIferous iron "ore". The location of these occurrences 

is shown on the large map (Plate I). The stpecimens came from weathered, 

surface exposures and probably rimy of them contain higher percentages 

of iron and titanium dioxide, with lower silicon dioxide than a properly 

taken sample of fresh 'lore. They my be lned to obtain approximate 

ratios of iron to titanium in the fresh "ore". 

The partial chemical analyses are shown in Appendix B and more com 

plete 4321a1713613 are given in illable 1. Many partial analyses of the ore at 

Iron Mountain mad at the Manton deposit were sada by the United States 

Bureau, of Hines (Pm. 1946, a, b). 

Relatio4 gat k41 Fetltatigt 

Most of the Laramie Range titaniferous iron occurrences are in the 

a:aorthosite within a mile of the anticlinal axis. In townships 18 and 19 

the noreso are in westerly and northwesterly trending zones. One sone 

includes iir-26, Wy-270 and 1,0,-.291 amt includes 10-229 Wyi-21, and 

1117.23 (see Plate I). In more detail this is indicated on the Iron Nom. 

tan map where the northern and southern ore bodies are synclinal in 

form with southeasterly plunge. Smaller outcrops of titetniftsrms iron 



are exposed. vest and northwest of the northern ore body, The sienificant 

strnctures that localised the ore are considered to be folds along the 

zanes just mentioned. 

Individual ore bodies in the Laramie Range uara introduced into 

the gurramading anorthosite, commonly along the plane of platy crystal 

::tract are. Ore contlning consia,?rnblc olivine' or aLtIto cancrally 

displrzs comositional layering which is parallel to this ,lane. 

The ores in townships 18 and 19 are dominantly in red.ons where 

the dips of the platy crystal structure and the compositional layering 

in the anorthosite range from 100 to 5o°. This is so whether the ore 

is parallel to or transacts the layering. 

The larger titaniferous iron ore bodies all occur in anorthosite 

with less than 10 -percent hypersthene, Ore bodies are mini) and discon-

tinuous in noritic anorthosite. This is believed to be due to the more 

brittle nature of anorthosite9 to the massive character of noritic 

anorthosite and the influence of these physical features on the fractures 

that admitted the ore mineralization, 
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TA= I 

Chemical Analyses of Massive Ore 

1 2 3 

Iron MolIntairt. 

$102 none 

j'a203 8.12 

F0203 26.26 

ran 1.80 

mgo 3.62 

Ca0 none 

Na20 nd 

E20 nd 

He- nd 

)12° •se 

?102 19.30 

Mn0 .09 

S nd 

P205 nd 

Y205 nd 

99.77 

Winton 
wy 25 

.26 

5.13 

38.34 

32.66 

2.93 

.10 

.54 

.40 

.02 

.34 

19.56 

.14 

.03 

<.01 

.40 

100.86 

Taylor 
wY 5 

.36 

3.01 

26.36 

36.31 

1.83 

.21 

.20 

.22 

.05 

.43 

30.84 (,-

.08 

.01 

(.01 

.27 

99.98 

(1) ?rash massive sagnetite-ilmenite sore frog drill bole 10 at 209 

feet. Analyst, 1. A. Ckawere 

(2), (3) Weethered maseigre saiipetite-ilnanite. Magnetite partly re-

placed 1y hematite. Analysts* NO111821 Davidson (2) and I. larsism (3). 
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kanduatADA 

Although most of the ore lenses are essentially parallel to the 

layering and platy crystal structure of the anorthosite, some out 

across this structure at nearly right angles. At a nunber of places in 

the Laranie Rmga the ore-bearing zones transect the layering and platy 

crysta strtictilre of the anorthosite. <wlthao individual lenses lie 

parallel to it. This en echelon is believed to be due to the intro-

duction of ore along zones of shear fracturing that deviate toward the 

direction of tensional fractures, Layering in the southern ore body at 

Iron Mountain strikes more easterly than the trend of the ore lens. 

The layering thus bears the same relation to the lens as a whole as do the 

en echelon lenses just described. This is considered to be complete re-

placement along a zone of en echelon fractures, In contrast with this, 

the layering in some ore bodies is essentially parallel to the major plane 

of the lens. The halo of low-grade mineralization containing olivine and 

magnetito.ilmanite developed principally along the hanging wall of the 

ore sone at Iron Mountain; it transects and greatly modifies the host 

anorthosit a, 

The ores are considered to have formed by replacement of anorthosite. 

The replacement theory is believed to be supported by the marked change 

in mineralogy along the strike, dip, and plunge of an ore body, and of its 

individual layers ',bother a fraction o an inch or tens of foot thick. 

These variations of mineralization, which range from almost pure aztortbo-

site or pure olivine to massive magoatite-ibeenite, are difficult to 

evlain in any other manner than by rvlacement, 
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The proportion of mametite-ilmartite to olivine* as veil as the 

proportion of these to the older anorthosite, appear to be related to struc-

tural features. One aspect of this is that when magnetite-ilmenite is 

"resent with olivine the "ore" minerals are concentrated along the most 

pronounced part a fold, whereas the olivine extends into the limbs 

and on the nore -L o1 portions. 

Hand Tpacimens and microscopic sections indicate replacement of 

anorthosite by olivine and magnetite-ilmenite. The criteria used are 

essentially those set forth by Bastin„ et al (1931). 

1zea SoUntainka221111. 

liatasagaliga.—Iron Mountain is 47 miles northeast of Laramie by 

road, and is located near the eastern margin of the anorthosite area, in 

sees. 22. 239 261 and 27. T. 19 N., R. 71 W., Albany County, Wycmine• 

The nearest railroad station is at Farthing on the Colorado and Southern 

rtailroad 9 miles to the southeast. Boaler, on the 'Union Pacific Ilailroad„ 

is about 51 miles vest. 

Iron Matmtain is a rugged northward-trending ridge *Joh is breached 

near the southern end by North Cbugvater Creek. The ridge rises to an 

elevation of approximately 7,450 feet which is about 660 feet above the 

creek level, Titamiferous magnetite ore crops out principm-'fly' along the 

ridge crest. Where the ore consists mostly of massive magnetite-ilmenite 

tdith Attie olivine and anorthosite, it Standi up above the su.rmanding 

smartly's!** in prominent outcrops. zhe major ore sone extends about 

5,000 feet along and near the crest of the ridge. 

A number of tans of ore have been shipped from the deposit at various 
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times for experimental purposes, bat 310 commarcial production ]ms boon 

made. Previous reconnaissance work in the area dates back to the surveys 

of Stansbury (1853), Hayden (IMO), and King (1878), Further tea* IWO 

done by Knight (1893), Kemp (1899„ 1905), Lindgren (1902), Ball (1907), 

Singeveld (1913), Dialler ( 191}3.) # and Prey (1946, a„ b). The liozik of 

these nen, filth the exceptions oftener and Prelr, i sttrirririzp,a bar 

Singewald. 

The geologic and topographic map (Plate 2) teas made with plane 

table and alidade and covers an area of 6,000 feet by 2,000 to 3,000 feet. 

The elevation was established by aneroid barometer and checked by. carry-

ing in a line from a known elevation with plane table and alidade, 

Zvnea,--The rocks at Iron Motmtain include several types 

of anorthosite and granite. The ore bodies lie within a major anorthosite 

layer. 'Iwo minor layers or broad bands of noritic anorthosite are present 

in the Iron Mountain map area (Plata 2). Zach of these is several hundred 

feet wide and is parallel to the platy crystal structure of the adjoining 

anorthosite. Other noritic anorthosite lavers ars present in the map 

area but these are small and were not mapped. The anorthosite and noritic 

anorthosite have been profoundly modified in the central part of the map 

area by the introduction of olivine and magnetite-iliessite, This atom-

tion has left small masses of the original rocks but these are not wider-

so that contacts of the noritic layers oarbe traced across 

the mineralised sons• 

The hanging wall and footer of the deposits is mineralised mum-

thosite. The mineralised sone varies considerably in width. The width 
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is related to the *Ise of the ore bodies, the strike and dip of the layer. 

ing tutd also the topography. The mineralised. rock has been divided into 

two types* One contains gre:ites 2 and 3 "ore and olivine in hi* con. 

ceatrations t the bulk of the rock consists of 85 to 95 percent •plado-

clase with olivine and nacnetite-ilmanite distributed throughout, his 

cou2(1 not, 33 sitbdivIded bee ?se of insufficient etcooffures. 5Tho 

second type has less abet mineralization. About 75 percent of the 

rock contains 5 to 15 percent *Urine and 2 to 7 percent magnetite. 

limonite; the reminded!' is anorthosite. Olivine &vase& at the surface 

has been changed to serpentine minereas and other alteration products. 

In drill cores the olivine is ccomwnly trash. The area extent is shown 

on the Iron Uountain m (Plate 2). 

iacacia o4 .a,.---The Iron Plattatain ore bodies have been divided into 

3 grades on the basis of volume percentage of silicates present* The 

TiO2 percentage of these Grades ,as obtained from assays made by the 

U. 3, :Bureau of Nines* 

Grade I consists of massive magnetite-ibeenite with from 0 to 35 

-percent by vole of silicates, raostly olivine and minor spinel, The 

TiO2 -percentage ranges fran 16 to 23 inclusive. 

Grade 2 consists of magnetite-ilmenite with 35 to 65 percent by volume 

of silicates, falter:1y olivine and. minor spinal* plagioclase and bows-

The TiO2 percent ranges from 10 to 16* *Ores of this grade rare-

ly crops out and. is themfore shown on the geologic sections but not on 

the geologic map of Iron Xountain. 

Grade 3 consists of magnetite-ilmenite with 65 to 85 percent by 
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volume of silicates, largely plaglooliute 4th minor olivine and hypers. 

thane, The 7102 percent ranges frogs 5 to 10. Oracle 3 *ore is shown 

on the geologie sections but :exit on the geologic nap of Iron Mountain. 

st, oti e.....nagnacaryLaitjaso—The magnetite-

iimanite cinins rze commonly betvoen .23sm and lcm in diameter. In r$assive 

ors rillo7te,itita ese:i1c,,Tr.,117 occrt_ in 1a,rgar gr.ins than ilmeatite, Ire, where 

considerable silicates aro present 3.3menite tends to form larger grains. 

The ,merits lamellas range in size from those observable only tinder 

hi:th magnification to others .1fhieh can be seen with the naked eye. 

Olivine is commonly miracle& grains which range in size from a fraction 

of a ses, to Sairartla millimeters across, 

rtizaralgelp_Marlations_ i.Oliline ttantatlitialagatiop—Olivine 

and petite-ilrienite vary in comosition. Olivine ranges from about 40 

'Dement fayalite in the baay mineralization to 50 percent in sparse min-

eralisation. Although there are exceptions to this, detailed wort by 

George V. Deere has established this generalisation. 

In a detailed study of polished surfaces of the ores frau Iron Itanv-

tain by Ctrs cry 'rurncn. (194?), it vas found that the ratio of magnetite 

to limonite in the massive ore is approximately 431, and in the sparse 

mineralisation it is about 4:5. Chemical, analyses of the massive ores, 

when compared with those of the magnetite-ilmenito of the sparse mineral-

ization, do not show the shifts In it ratios expected 4th these 

obsenEttions. Individual Val= ocf ascaatite end iluenite are present In 

both the raSeilre ore and in the sparse nizeralisation. le:solved lamellae 

of iimenite ere abundant in the magnetite in the sparse mineralisation 



and rare in massive ore with leas than 5 percent silicates. In table I 

the analysis 1 w.19 is of magnetite.ilmenite cemesntratedfrom a drill 

core estimated to contain 10 percent magnetite-ilmenito, 60 percent 

olivine, and 30 percent 711agiociase by volume.-- The concentrate oontained 

an estimated 70 to 90 percent maoletite-ilmenites Analysis ̀ fir-20 was 

nada of nametite-ilmenite from core estimated to contain 20 percent 

tits-ilmenites )0 zcant olivine, nd i-)0 percent plagioclase by 

volume. The Concentrate contained 80 to 90 percent magnetitowilmenite, 

Analysis 10-39 was made of massive mametite-ilmenite with only a few 

percent silicate, The chemical away*** and microscopic observations can 

be reconciled by asunming changes in the composition otthe ilmanite or 

magnetite or both. The writers suggest that the limonite probably contains 

a higher percent of iron relative to titanium in the sparse mineralization 

than it does in the massive ore. The =solution tutus*s of magnetite-

ilmenite vary in the massive ore and in ore containing silicates. In 

the latter, ilaenito is present as individual grains and as =Solution 

lamellae in magnetite. In massive ore ladking silicates the two minerals 

occur principally as distinct grains. An intermediate torture is found 

where appreciable silicates are present. In this texture ilrtenite forms 

rims around mametite grains. Our interpretation is that exsolution of 

ilmmnite, i.e., titanium, from the magnetite solid solution was most 

oomplete in the massive ore. Some titanium now still be present because 

Turner describes a network of ilmenite or hematite in magnetite observable 

only at hid megnifioationo. 

Several percent or more of spinal are present as blebs in magnetite, 
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and in amanita grains accompanied by =solved ilmenite lamellae. It 

also occurs as solved blobs in exsolved ilmenite lamellae. The Fininel 

contains some iron and one refractive index determination gave 1.76m 

to 1.77n. 

The above are tentative conclusions since work has not hen cow-

nleted. 7hafy. are irate de to indicate certain 7,0E-1111)112:ties to z.717.0.no 

consiaarIng mechanical concentration as an ore dressing possibility. 

Egst-cre-7nults.-.At several nieces the ore is offset by faults 

,ghiCh amen? to have only a fey tens of feet dis7)lacement; by /ever, the 

fanit along the saathweGtern part of the southern ore body hal a greater 

offset. Numeraus small slidkansided surfaces are present alonc, and near 

the footwell of the masmtre ore. 

TomameYkstimates.--Table 2 gives the estimated ore reserves at Iron 

Mountain in short tons. Data are based on the geologic map arA on diamond 

drilling and assays by the U. S. Bureau of Mines. The principal tonnage-

is found in too blocks designated the northern and southern areas. All 

of the ore estimated in the northern area is above 6,900 feet elevation; 

all the ore in the southern area is above 6,600 feet elevation. 

Marie are apnroimately 9,150,000 short tons of indicated and in. 

(erred titaniferous magnetite sore* in the main ore sore. Of this total, 

8,650,000 tons are found in the northern and southern blocks; the remain-

ing 500,000 tans occur in small lenses and masses. 

fzeitaita Zatosnatiat Ansi la 1 ilicalatan halm 
Deeper ore may be present on the structures occupied by the northern 

and southern ore bodies at Iron Mountain, 

https://Egst-cre-7nults.-.At
https://z.717.0.no
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On the Iron Mountain map two areas are of particular interest for 

magnetic prospecting. One of these is alone the southeastern extension 

of the southern ore body bounded by coordinates- 1200N. to 2400N. and120024 

to 2000Z. ore ,Joula 71rObably be deem. The subsidicry fold to which 

the 30uthorn ore body appears to bc related extends eastward for about 

ono-ha-17? The on.r araa i bolIn ate ^ti bit.72 uest 'oy a line fl-am co-

ordinates 2.0 :1i. 13007. to .560orl.. 26o0z. and extends 1200 faet east of 

this line. 

Other 'mown deposits of titaniferous iron ore in the Laramie Rano 

are small compared with the Iron Mountain deposit, The most extensity 

mineralisation elsewhere is present at the Shantam property and at 1007,21, 

also near the northern part of the anorthosite area at Wymil and wy.3 (see 

Plate 1), If ore is needed to supplement an operation at Iron Mountain, 

magnetic prospecting midht locate some near the surface in the area amt-

lined in orange on plate 1. This area includes anorthosite with low to 

nodsrate dips and other structural features with which ore appears to be 

related (see section on Relation of Ore to Structural Pastures), 

Date: November 14, 1950 Signed: 1(, Rs se 

ift,,T, limner 
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TAB= 2 

TOMMATIED 011Z MMUS AT nou lirOMING 

Short Tons 

Grade 1 (}redo 2 arade 3 

TiO2 16 to 23 incl. TiO2 10 to TiO2 .5 to 10-, 
lie 42 to 50 Fe 30 'to ,k2;:., 10 30

7205V205 .50 *36 V205 •17 

ITorthern Area 
Indicgptiod. 1,200,000 1,280,000 700, 000 
Inferred 70,000 780,000 1,170,000 

Southern Area 
Indicated 1,700,000 320,000 200,000 
Interned 430,000 100,000 370,000 

SrBU Kl.90401.82100112 
)saes 
Indicated 100,000 
Inferred 100,000 100,000 200,000 

.1110101.11111111MMUNION NIONNIIIIIMINMIMINIII1.11011.1111111•11111.6.00.4 00 

Totals 
Indicated 3,000,000 1,600,000 900,000 
Inferred 600,000 1,310,00o 1,744,000 

Based on geologic map by U. S. Geological Survey and Wyoming Geological 

Survey and on diamond drilling and assays by S. Dare= of mines. The prin-

cipal tonnage is found in two blocks, designated. the northern and southern 

areas. All the ore estimated in the northern area is above 6,900 feet elem.-

tions all the ore estimated in the southern area is above 6,600 feet elevation, 

In converting cubic feet of ore to tons, 8 cubic feet was used for one ton of 

Grade 1, 9 cubic feat for Grade 2 and 10 cubic feet for Gracia, 3. 



18. 

Dal, S. V. (1907) Titaniferous iron ore of Iron Mountain, 'tom. Contrib. 
to 7con, Geol., U. S. Geol. Starter Del. 315. 206-212. 

Da'ton. N. It,, Blitairwelder,3., and Siobenthal, C. Z. (1910) Ti, S. Gool. 
Survsy 2olio 173. 

Direr„ R. A. (1941) 77itnnifsrous nagnetite detvgits of the Laramie 77ni-714, 
oni104 :Syrtryz./. Wyo. Pn11. 31, 1-23. 

ro-dlor„ K. S. (1930) The anortbosite area of the Laramie ,lountainl, 
Am. Jour. Sci. 19, 305.315; 373.403, 

Frey, Z. (19=%, a) 7aploration of Iran Mountain titaniferous magnetite de-
posits, Albany County, Wyo. U. S. 3ureaa of AIMS*, 2. 1. 3968, 37 tip. 

(1949, b) -A4loration of the Shantou iron-ore property, Albany
opuntir, f.U. S. been of Mines, R. I. 3918. 5 PP* 

Hardin, P. T. (1870) Preliminary perm,er the United States geological 
survey of Wyominc and portions of ountiguous Territories, p. 14. 

Kemp, J. P. (1899) A brief review of the titaniferous magnetites. Soh. 
of Mines Quarts, 352-355. 

(1905) Die LagerstItten Usenerses in Mamie Range. voming„ 
Vereinigten Staatem. Zeit. f. prekt. Geol., 7140. 

rim,,, C. (1878) 'sited. States geological exploration of the fortieth parallel, 
vol. 1, p. 27. 

itnicht, W. C. (1893) Geology of the Wyoming experiment farms, and notes on 
the rain z..1 resources of the state. Univ. of Wyoming 717p. Ste, Dull. 
14, p. 177. 

Lindgren, W. (1902) A deposit of titanic iron ore from 141oninc,, Selina*. 
VOL 16, pp. 984-905. 

Singsmeld, Z. T., Jr. (1913) The titeniftrous iron ores in the United 
State*. U. S. Burson of Mines Boll, 64, 1.405. 

Stensiburr. V. (1853) WAmition and %arm of the valley of the Greet Salt 
Like of utak. Washington, p. 2444 

IS32.2ter. 0* L. (1947) Textures of the iron-titaninn minerals of the Laramie
Range, yyoning. Unpubliehed NS thesis, Uhiv. of Chicago. 



19. 

Appendix A 

TAM= MILL ROW2 LOGS 

MOUS 1-17 

IL, 

14410icaliG 

by 

V. fl. MISTEOUSZ Alm A. r. 



20. 

Iron Mountain, Wyoming 

D. D. Hole I 

Core 000f4ipates 5518N„ 22932 
X O-3 new. el Cellar 73$88.0 
AX 3-10 leeneth 656 feet 

10-656 Angle - 45° 
Bearing II 32° 300 W 

Core 
From Ft. To rt. Accd,BY7 1%. 

0 3 l Massive petite-ilmenite. 

3 32 0.8 Analysis of sludge by Bnremi, of Mines inditatee a mix. 
tars of magnstite.ilmenite-silicate. *Image of sludge
analyses rs 35.18, TIo2 9.34. Cemented bole 0 20 
feet. 0 - 32 ft. = 364. 71.02 Z.Ø.0 

32 44 3 The same with analysis of I ft. of core recovered. With 
such poor recovery the core analyses ars probably too 
Id", The sludge analyses are probably too low. Core 
not Seed by TI, S. Geological 9urvey. 

Sludge 38.75 Ye, TiO2 12.48 Core 45.8 Fe, TiO2 18.1 
Lost water at 39 feet. 

44 131 22.5 Anorthosite, 20% forronagneeten silicate, mostly olivine, 
Viable grain sire and distribution. Poor core re-
cove/iv probably due to poor drilling. Less than 1% 
magnetite-ilmenite. Lost water at 55 ft., twice 64-74 
ft., frequently 74.44 ft., lost some 108..115 ft., slow-
ly 121..124 ft. , cemented 124.429 ft. 

131 148 10 Anorthosite, very minor ferromagnesian silicate. Lost 
muchwater 142.0148 feet. 

14$ 178 15 inortbosite„ considerable ferrogmagnesian silicate. 
Altered to chlorite. Cemented hole 148-162 feat. 

173 182 good Anorthosite, very minor ferromagnesian silicate. 

182 195 good Anortbosite, considerable ferromagnesian 

495 294 good Anorthosite, very minor ferromagnesian 
Cemented hole 190..214 feet. 

294 325 good Anorthosite, 2 ferromagnesian silicate, some is olivine. 

325 331 good Aaorthosite, very minor ferromagnesian silicate. Angle 
of compositional banding at 328-329 is 60-700 to core 
axis, also angle of platy feldspars. 



21. 
Iron Mountain, Woming 

agica 
D. D. Bole 11Tronl 710 22.11. ilecIvrezZfit, 

331 474 good Anorthosite, ferrommenesima silicate, nost is 
irrogula47 distributed. 

471k 4.77 mod. Granite, fine grained, biotite. 

477 - 501 Fair Anorthosite, 20r, ferronagnestan silicate, most is/ 
olivine. Compositional banding and platy feldspar 
structure 600 to core axis at 481. (See lavender 
l'aldspar crystal when core is vet, spec. 1,,r.) 

501 )4" fair Anorthosite„ very minor ferromagnesian silicate. 
Platy feldspar structure is 450-30° to core axis at 
511. 

rood Anorthosite„ considerable ferromagnesian silicate.524 532 

fair Anorthosite, very minor farm:aortas/an silicate.532 597 

597 601 cood Granite, fine grained, biot ite, 

601 613 good Anorthosite, considerable ferromagnesian silicate. 

613 646 fair Granite, biotite, fine grained. Pink and white. 

646 656 good Anortbosits, moderate % ofterrcmagnesian silicates. 
Platy feldspar structure 55° to core axis at 653. 

R ad of hole 



 

 
 
 
 
 
 
 

22. 

Iron Mountain, *mint 

D, B. Hole 2 

Core 
3 in. Stand Pipe 
IiX 3.60 
AX 60-122 
MC 122-300 

0-3 
Coordinates 4328N, 1830Z 
MAY. of Collar 7333 
Longth 300 feet 
Angle - 4.5° 
Rearing N 75° 

oa 
:ammigu 

1 98 26 Anorthosite ferromagnestan silicate, mostly 
olivine but considerable hypersthene, 3-54 magnetite-
ilmenite, Lost vater at 92 ft. Cemented hole 97-122 
ft. 

98 118 18 Anorthosite.olivine-magnetitosilmenite 1112tV244 
Zattmated 10% olivine and 5% magnetito-ilmenite well 
distributed as irregnIar masses usmally less than 1 inch 
across. 

118 261 130 Core missing, has boon analyselltrIhmone of Mines. 
Averages of core analyses furnished by Bureau of Nines* 

118 - 127 
127 136 
136 - 160 
160 - 180 
180 - 208 
208 - 253 
253 - 261 

9.9%7., 
48.4% 741, 
19.9% Pe, 
43.1,4 Po. 
21.8% rely 
35.9% 
2.9%, Fa 

no2 
18.5% Tio2 
5.2% Tio2 
14.3% Tio2 
5.6% Tio2 
u.8% Tio2 
.55% Tio2 

261 300 37 Anorthosite, fine grainad. 

261 - 277 5-157, olivine, novena % b7persthene, 
part of the olivine is altered to 
chlorite, 5% magnstito-ilmenito• 

277 282 Very minor ferromagnesian silicates 

282 - 300 Contains 10-20% olivine, mach altered 
to chlorite, 04 of omits-ilmenito. 
283-286 layering 800400 to Gore axis 
of ferromagnesian silicate and amgmetite. 
ilmenite. 

lta of hole. 



Iron Mountain, Wyoming 

fl. D. Hole 3 
Coordinates 51804 1487R 

Core 1ev. of Collar 7338 
Pa 15-61 Length 390 feet 
AX 61-190 Angie - horizontal 

Bearing S 630 Z 

aza 
7.ockvery 

Overburdal.15 

20 2 GrEatite, light gray, biotite, 

Anorthosito210.5 
6 20.51 dark grmr, broken core, 5-15% chloritised olivine. 

Weathered, Sans de4ritiO magnetite.ilmenite. 
5 51-61 par, with poorly defined platy feldspar structure 

at line angles to core axis. Patches of dendritic 
alopetite.ilmenite. 5-15f) olivine partly 
chIoritised. 

61-30 vv,poorly defined platy feldspar structure 
at large angles to oore amis. Very scanty magnee 
tite-ilmemite and ,5-15% 

20.80 2- magnetite ilrasnite. 
80.82 altered, core broken, weathered, 

82.87.3 gray, platy feldspar structure at 85 ft, is 
approximately 60°45° to core axis. Minor 
yellow tits nite 

5 87.5.93 altered, core broken. weathered. 
31 93-124 gray, minor Mite-ilmenite and 15.20 

olivine. Platy feldspar structure at 103 ft. 
is approximately 55° to core axis, at 114 ft. 
55°-60°. 

53 124-177 1045% olivine. Angle of ferromagnesian silicate 
streaks at 174 is approximately 500 to core, 
axis. amagnetite-limonite. 

6 177-201 with 5. olivine, 2.5% megnetite.ilmenita. 
11 190-201 gray, she ferromagnesian 

Platy structure not well developed. Ceara* 
grained, 

8.5 201-21005 gm, like 190-201 but hecoues finer Crattbelit or 
more granulated toward the ore. This whole footage 
contains finely disseminated epidote 4 The 
several feet adjoining the ore contains scattered 
streaks or seams of Chlorite and magnetite. 
limonite. These form angles with the core axis, 
one set at 35°, another set at 450. 



 

24, 

Iron Mountain, Wyoming 

D. D. Hole 3 

bon 
mom rt• TA IA" Recovert 71. 

44,5 Massive roagnot it co-ill:mi.te, one—eighth to onega$er210.5 255 
inch diameter grains. Several 5 silicate (olivine) 
by volume. Olivine 'present as latsge gre_Ins, 7iTo 
banding, Several small calcite veins at 350 and nor to 
core ezzis. 210.5-256 co nt aims 92-9* mmet it o--ilnen:1 
by vol. when recaleulated. 

Magnetite-ill:smite ore with 10-Z0(:, olivinA by volume,255 278 22 
Ore grains one-eighth to one-quarter inch in diameter, 
Olivine grains vary up to one-half inch in diameter. 
No banding, Gore broken and 2 feet lost 2n-276. 
Probably fractured or fault. 
256-329 CalitatIS 51-59% magnetite-ilmonite by volume 

when redelolated. 

olivine by278 Magrietite-ilmenite-silicate ore with 2# olio329 
volume. Grain size like 255-278. No banding, 

329 350 31 Massive magnetite-ilmenite ore, grains one-eidhth to 
one-warter indh diameter. Less than 10% silicate by 
volume. No banding, 
329-335 1$ olivine by volume when recalculated. 

Magnetite-limonite-silicate "ores 4th 20-30% olivine.350 356 3 
Grains size like others in this hole. 

2 Mhssive magnetite-ilmonite ore. Less than 10,r, silicate,356 359 
Pew thin carbonate seams. 

359 368 4 1,4agnetite-mite silicate "ore" dtb 3c-147, or more 
olivine. Core much broken and lost. 

368 390 2 Anorthosite„ with olivine, me4netite-ilmenite, minor 
pyrite, and mica. Very poor core recovery, Aaorthosite 
apparently fractured and with mageotite-ilmenite, etc., 
along fractures but core pieces too small to be certain. 
Not certain whether fracturing was all pro-mineral. 

nd of bole. 



 

 

 

 

 

25. 

Iron fountain, 'ping 

D. D. Hole 
Coordinates 1965N, 1000Z 
Zlev. of Collar 6848Gore 
Length 199 featMC 10-2k 

!,o--199 Ancle - 45° 
Bearing I-4 75C 

0q0UrY 

1 10 0 Anorthosite strongly weathered. lit.iable, Some disso 
inated ancaetite-ilmenite and elPfins* 

10 27 8.9 Magnetite-ilmenite-silicate ore estimated 20.30 silicate 
by volume, Silicate most1I olivina. Grain size: maznetite-
ilmenite 1/8 to 1/ tiutbas diameter, olivine 1/16 in 
to 1/4inch. Angle of core axis to silicate IsiVerinC 
704%.75°, 

27 73.5 42.8 Massive magnetite-ilmenite, 
27-69 Panor silicate, several % by volume. Hegnetite-

ilmenite grain size 1/8 to 1/L inch diameter* 
69.73,5 Silicate t4timated at 15-257, by volume, 

80 Anorthosite, altered with chlorite and ppidote? Priahle73.5 
broken 73.5-75. also 78-80. Tew small sperms rata.? 

80 83.5 3.5 Magnetite-ilmenite-silicato with 5O silicate* 
Silicate-clivins, Chlorite and. anorthosite. inor hematite 
along 1/4 inch calcite vein. 

83.5 104.5 20.5 Anorthssite, fine estamml and alteree Chlorite. Minor 
titanite Minor forromagnesian silicate, 3 inches ore 
at 9145. 

10h,5 116.5 12 Nametite-11manite-allicate* 
1045-114 Hassive magnatite-ilmanite with 10-20% silicate 

&Italy olivine.
ui4-3.16.5 With 50-701, silicate chiefly #7 ins. 

116.5 129.8 Anorthoite. fine grained* minor ferronseposiast si tic at e. 

129.8 145..5 Anerthosite-elivine-magnetite-ilmenite mixture* 
Retinosted 10% of mecnotits-ilisonite. About *qua % of 
anortbasite and olivine. Olivine coarse /guinea* 
Recalculated to 15-20', rittgrketite-ilmnita. 

145.5 149 1,5 Granite, biotite, fine grained* 

149 160 Anorthosite, with chlorite and some minor biotite and 
magnetite-ilmenite* 



Iron Mountains Wyoming 

M. D. Hole 4 

rram 
2241:1 

ROCOVOTY Vt. 

160 174 Anorthositemolivina-nagnetite-ilmenite ndrturiu 
16171 With 5..10 magnetite-limonite by volume., 
16,-167.5 Woutite-ilmanito-silioate ore dth 

15-7170 ailicatt. Silicate; mattly 
some fiVisit..t157.5-1714 lath 51, nagmetita-iimenite by volie. 
Silicate maixly anorth*site with minor 

174 199 Anorthosite, contains much more ferroliagnesigat silica** 
than is in Cho anorthosite that is with the mineral-
ization,. Sone alteration to chlorites 
175(499 20-30% olivine, 

Zr of hole. 



27. 

Iron Manntain„ Wyoming 

D. D. Hole 5 

Core Coordinates 20757. 1025Z 
TIX 0-50 31ev. of Collar. 6897 
AX 50-181 Lellgth 183 feet 

- 50° 
noaxim Ti 220 W 

7rogn 7t. or/m-7 Ft. 

0 28 0 Aziorthosit&-nagnatite.ilmenite mixture*, her * 
friable, estimated at 15- maolatite-ilnenite. pre 
minarals lIres/nt as small vein-like masses and as 3=11 
diS3M,Tted ria.53,53. Little it any °UT-1m*. Inform,-
tion from drill holm collar pit. 

28 39.5 1,1 Magnetite-Limonite-olivine* with 15-20% olivine by 
volumc. good compositionol 'layering at 60-650 to core 
axis. 

39.5 59 19 Magnetite-i1nenito with less than 5r,' silicate. Composi-
tional layrIA-6 at 7041 to core axle. 

59 87 good Anorthosite with considsTable ferromenasian silicate 
estimated:at 5-10% by volume. The fecrromagnesian sili-
cate vas probably olivine now altered to Chlorite? 

SI 90 3 Magnatite-ilmenito-ollvine-anorthosito, Olivine 5-10 
by 'Telma, anorthosite $ by vo1uie. 

90 95 ..,5 Anorthosite with 5 farromagnesian silicate. 

95 119.1 '4 ratite'ilnanits-livina, Olivine 1,5-2%-4, by volume, 

119.1 138 good Anorthosite, with 5-15% ferTommenesian silicate which 
is part hyperstbane and part olivine altered to 
chlorite. 

138 160.5 Good Anorthosite-olivine-magnetite-ilmanites Anorthosite 40%. 
olivine 30, magnetite-limonite 20, by volume. Olivine 
coarse grained. 

160.5 180 good Anorthosite, with 5-20% forromagnesian silicate* Chiefly 
olivine* some hypersthene. 6 indh granite dike at 162 
feet. 

180 183 Anorthosite, highly altered, chioritic, dark green. Namer-
ous small calcite veinlats at large angle to core axis. 

7nd of hole. 



 

Iron I4untaiu, Wyoming 

D. D. Role 6 

Coordinates Mag, 91472 
Core Mew. of Conn,r 6792 

DX 0-29 'growth 149 feet 
29-.149 Angle - 5C 

:tionwrin6 17 626 14' 

1-at 
T,44. • ' 4-A..11.1-44 -qcSrrtlri 

0 11 2 3agaeti1menite-silicate. witl. less tbau 20 silicate 
by volume. Silicate chiefly olirine. Cosspositional 
lariziAl at large =glee to oraxis approxinately 
75°-90ps 
0.41 contains 68...75 recne4.1tes-ilmetait4 by volume 

recalculatail. 

11 25 2 Two ft. biotite, fine grained, pink and wbite• 
II-24 contains 15.20% magnotito-Ilmsnite by /raise 

recalculatod. See sludge tznal,vssaa 

63 kasztrat RINInatitei-lluenites Less tban several silicate25 89 
by /mimeo Ostals of maccetita-ilsenits teenaged or
somewhat 'antic:n:1= with longest diaiensisxa 70-900 to 
00110 axis. Eton silicate assess or crystals are also 
elongated noarly at :dee, angles to core as. 

89 107 Anorthosite with 5-10 terromagnesiaa silicate. Mostly
olivine, wise byperethena. 

107 12605 mod 44orthositc—olivine.magratite-ibusulta. Anorthosits 
olivinta 10-20'o maototite-ilmsnite 5-10$ by 

volume. 

126.5 129 goo d etite-ilmenito 4th lees than 5.10% silicate. 

129 149 good Anorthosito fine grained. 
,4.149 2O-3O i1i'd. 

2nd of hole* 



 

29• 

Iron Mountain, Wyoming 

D. D. Hole 7 
Coordinates 186714 11293 
B1.y. of Collar 6803 
Length 240 feet 
Angle - 54° 
Beaming: X 41° W 

2001 
PWA, a.110 P4'OPIrarT7t. 

17 1.5 Partly anorthosite, partly mecnetite-ilmanite with 30-507, 
silicate Ilhich is tstiy relespar. 

17 37 0 No core* 

37 65 23.5 Anorthosite-olivineonagnetite.ilmenite milturo with 50 
foldsoar, 35r, olive, 15;!, magnetite.i.bsenite by volmmo. 
Coarse grained, no platy feldspar structure, drat at 43 ft. 
coarse levering at right angles to core axis. 

65 119 30 Granite, fine 'pained, biotitic at 71 ft. rock much br 
chloritic, pribaly fault breccia. At 76 ft. iron ore 2 
inches. Core recovery 65.76 ft., 1.3 ft. Biotite crystals 
arranged parallel along plazas at 55-650 to core axis. 

119 129.4 10.4 Maasive magnetite-ilmenite. Less than 5% silicate. Grain 
size ono-eiehth to one-quarter inch in diameter' 

129.4 134.6 4.8 Anorthosite, coarse grained with miner olivine altered 
to chlorite. 

134.6 182.6 43,6 Massive megaetite-ilstenite with less than 5% silicate am. 
cept 137.7-238.3 end. 145445.5 which sections of core ara 
amorthositapart37 altered to chlorite. Granite 151-152, 
163-164 about 14*olivine. Magnetite-limonite grains show 
same elongation or lenticularity at right angles to core 
axis. 

182.6 184.6 2 Anorthosite, coarse grained sons chloritic streaks. 

184.6 194 9.4 Magrotite-ilnenito-olivine with 10-35% olivine by vans.. 
Coarse gnsined olivine. 

194 204.5 good marthosite coarse grained. ifirTONIVIUMISAM silicate 5%. 

204.5 205.7 good Massive nagnetite-ilmenite with minor *borne. Several 
indium of dhloritici anorthosite on each side of the ores 

205.7 240 good Anorthosite„ coarse grained and bleached with 5-10% form-
magnesian silicate chiefly chloritized olivine and 1-2% 
magnetite-ilmenite as one-quarter to one.hnlf indh irregs. 
lam shaved masses. Small granite dikes at 228.5-230 and 
232-233. Compositionaa layering at 238-239 at 800 to core 
axis, but not vary good. Considerable number of small, 
calcite veins. 
203-225 5-10% chloritized olivine, 



 

 

 

Iron Moartain. %Ironing 

M. 14 Hole 8 
Oore 

BX Coordinates 2263N. 10757 
7t"Lev* of Collar 6967 
Length 175 feet 
Angle - 60° 
Bertring N 26°W 

.2211AF4 
-t. 7,,Ipzvery 

0 62 4 Hametite-ilnenite-silimte, with 4,0,1 oilieste by 
volume. Silicate mainly anorthosite, 

62 93.2 23.5 Maignetite-ilmenite-olivine with 25 olivine by volume. 

91,2 103.4 8 AnoTthosite, very minor ferromacassien silicate. Core 
*broken. 

103.4 108.3 4.5 Magnetite-ilmenite-olivine, with 15;1.,7 olivine by volume. 

108.3 120 12 hInortho sit et, seam grain size, olivine 5.10%, a fow % 
krporsthene. 

120 126.5 6 Magnetite-limonite-silicate, with 100 anorthosite and 
545% olivine by volume. 5.10% magnetite-ilmemite, 
A few % Drpersthene. 

126.5 130.5 ., 1 Aaortbosite. fine grained, olivine 5-10%, 5-10 name-
tito-ilmenite. 

130.5 136 4.5 Dregaetito-Lbsenite.anorthosite. with 31$ anorthosite by 
volume. 

136 175 37 Anorthosite fine grained, olivine and. magnetite.ilnenite 
as disaritic masses. These masses form laming 700-800 
to core axis. Olivine antit bypersthener5.15P, magnetite-
ilmemite 21%4 The olivine is partly obloritissd. 

7.nd of hole. 
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31. 

Iron Mountain, *using 

D. D. Rae 9 
Core Coordinates 16035, 7482 

DX 0-25 Meer. of Collar 6856 
AX 25-240 Length 240 feet 

- 600 
Bearing 21 570 

107.1 
7ron, Zg-ao 1-ec9vp 7t. 

67 25 Anort1-0:31te, minor fez.ro7r7csian, 84licat lore orro-
nognesiazt silicate 32-60 than elsewhere in the section. 
Core Each broken* nc platy felspar structure. Lost 
meter in hole at 62.5 and 68 ft. - fault? Note poor 
core recovery 0-63 ft. 

6? 176.5 109 nagnetite-ilmanite-silicate. Silicate, olivine and 
chlorite. Compositional banes of olivine and ore 
minerals as follows: 

72 50°.55° angie to cars axis 
75 ft.. 5O 5o0 w 
79 ft.. 55u * 

86 M. SO . 4 II 

90 ft., 506-55° 111 0 

92 ft., 40*-45° 
102 ft.* 45'14.65° I' 

O 

• 
II 

* 
0 

111 ft., 4541-500 this is an especially good one 
137 ft., 400-5° 
139 ft., 40° 
158 ft.. 45°-55°(on banded and elongated mametite-

ibeenite erpotals) 
166 ft.,, 50° 

67- 77 0:eaTilla 20fc, by vol e. 
77u 97 olivine 15-2(7); by volume plus several anorthosite, 
97-176 olivine 5% or less. 
Lost vatI in hole at 121 ft. - probably small fan:at. 

176.5 181.5 5 Jrtbosite, 540): ferressagnesien silicate, considerable 
chlorite. 

178 ft. platy fel stmacture at 150-200 to core 
axis* the sane at ;I ft. 15°. 

181.5 246 58 Megnetite-ilssenite with 5% silicate. Silicate is sstinly 
chlorite. 

Oosvositional bending of ore with olivine at 190 ft. is 
16G-60* to oore axis, at 197 ft. 400. Last two feet in 
hole core is Mall broken and avpiturently some minor sclu-
ticat cavities. 

743 of hole. 



 

32. 

Iron Mountain. Vic:ming 

D. 14 Hole 10 

Coro 
0-70 

Coordinates 15421r t',7a7c 
rlev. of Collar 6914 

7o-21.2 Length 212 feet 
Angle - 600 
Dearing 5 ifitP°'Xi I I!' 

0 15 2,5 Anorthpsita„ 5-10;'; ferror amesian silicate, =cent near 
5 test vhare it is feldspathic. 

15 20 0 

20 71 9.5 Ilagnetite-ilmenite.olivine.anorthosite mixture. 
este 50-60,; by volume. Core ammhbinlamk and silicate 
altered. Poorest recovery was in the altered silicate 
zones. This section is probably not as rich as the core 
ass/ys indicate. Sludge asstkvs will be nora 
accurate. Lost water at 71 ft. - fax 

71 109.7 35 Magnetite-ilmenite-olivine-sknorthosite mixture. Plague-
tite.ilmenite 10-12. olivine 255.amrthosite 60 by 
volnme. This ore is klaite uniform throe_ amt, each 
foot of core would assn at the sn2e as any other 
foot of ogre except that /07-109,7 is richer. Pelds-par 
is restly platy but not oriented. Very poor core recov-
ery to 89 ft. 15-109.7 contains 20-255 magnetite-
ilnenite by volume 2403alculated. 

109.7 115.3 5 Anorthosite, feldTAthic medium trained. 

115.3 1 37 20 Urignetite-ilmenite.olivine.onorthosite mixture. litzne-
tite-ilmouite 107,, olivine 30%, anorthosite 60% by 
volume. Uniform apt 13016-132.2 which is pure
anorthosits except for 20.3p maenetite-ilmenite. Ore 
bandiNG vith amorthosite at 131 is 50°..55a. Lost water 
at 137-138 ft. 

137 139.4 2.4 Anorthosite„ feldspathic, via. 10% scattered olivine 
and se al % ore. 

139.4 160.2 19 omits-ilmanite-olivinsmomorthosite mixture. Hoene-
tite-ilmenite 60%. olivine 25%, anorthosite 15„; by 
volume. Cbloritized silicate at 159.-160,2, At four 
different places in this section excellent compositional 
banding at 550 to core axis, Two exAmples show 700 to 
core axis. Lost water at 160-165 ft. 



 

Iron floc:Main. ilyozdag 

D, D. nOle 10 

rascTery 

Magnatite.ilmenite-olivina-amorthosite mixture* 
! etito-ilmenita 301by volume, anorthosite X6, olivine 
40/ by volume* 

160.2-163 :alicates strongly for .ti and *ore 
brokan And friable* Trmit at 1614 

163 -182.4 Contains nnorthosita in the mirtnre, 
also olivine* 

182,4-206,8 Richer than 163-182,4 and only minor 
omorthosits* 

183.184 Wamellent compositional bandim at 
630-700 to core axiit* 

198-200 zxcellent landing vith 
olivine at *-70° to COTO axis, same11,10 

angles at 204, 206* 

6 Mametite-ilmenite massive* Not over *Tram' 
cat* voltune, Hole stopped in massive ore since 
this section is near that cut by hole 9. 

td of hole* 



 

316 

Iron Nountain, Waning 

D. D. Bole 11 
Coordinates 4829N 1953Z 

Oore aer. of Collar 7532 
/EX 0-20 Lane& 283 feet 
BX 20.50 mat, -40° 
AX 50.283 Bearing N 64° 01 V 

'rorl .7A0 Pt. EeteirreW Fst. 
*Tit0 112 Nagnotita-ilmAnite.znorthosito.olivine niztura, naGno-

titdmilmanite silioate mainly olivine. Silicates 
the and alt or core 221Ch broken and poor rewire:1'7.

Oors likely richer in re-'11 then the section drilled* 

132 113.1 23 Magnstite-Sisenito..anorthosite-olivine mixture. Macnetite-
ilmenits anortbosite 60, wins 25.0e, 112.. 
122 silicates weathered, pristeipally the olivine. core
broken. As name the olivine is ocarse.grained when
feldspat., is present* 

143.1 173.2 28 Mignetite.ilmanite.smorthosite.olivine mixture. Usgme-
titesam.anite 30%, feldspar 1„ d wine3C) by yam*.
Olivine coarse grained* 

173,2 177 2.5 Anorthcsite„ broken, ahloritio. 

177 225 Nagekstite-ilsenitemolivine. anorthosites ralenetite 
tbsemite 50, olivine 45';„ foldapar 1.5% by Aram% 

3.7744 Broken soul with calcite veins. ginor
write. May to fault. 

2411 ite- to 80, olivine 10, 
feldspar l.$. 

1894,166 masive ore with several 
294.6.214 Oli 50.60% by volume.
23A.22,5 w1 25% by volume. Olivine coarse

grained. No Goapositional banding. 

225 248 Anorthosite with 5.35% olivine. 1.44 magnetite-$1menite. 
2 Waring at 40°.50° to core axis* 

248 269 Anorthosite, feldspathic, medico to fine veined. 

269 203 Azotboatte, teldspathie, but with olivine and nopetite-
limonite, 5.8% each by volume 272100278. Olivine 5A, else. 
whore. tad' and ore stream to core axis. 

274 -60°, 
282 500400* 

Ind of hole* 



  

 

 

35. 

Iron ticuntairs. Wyoming 

D. A. Hole 12 
Coordinates 11917N, 21043 
2Iirra of Oollar 7309Dore 
Leneth 282 feetnx o.56 

56- Ma* 550 
Bearing 71 630 "1 

WA,
779m rt. To "t. ;locoveccrasao. 

0 14 1.5 Wignetite-ilswElite with 5 silicate by vulgar*. Stites** 
mostly olivine. Coro such brokan, Silicate oxidized to 

tte, 

14 20 no tom 

'20 36 1.6 Magnetitel-Ilminiolivins. Olivine 141maxme, 
Several li plagioclase feldspar. Oxidised. 

5.6 Magnetite4Inenite-eiliaate leywre alternating with36 66 
anortbosite layers. Magnetite-limonite-silicate layers 
average 30-40% magnatite-ilmenite by volume and over Tattle 
section average 16-15% by volume* 56-61 gouge-fault. 

66 3.1 Anorthosite. same ferromngnesisn sil eate, probe:KW 
olivine. Core alter with some limonite stain. 

71 Mole lost water. 

71 75 2 Magnetite-ilstenite-anorthositc-clivine. Anortir trite 
8540 by yams. Olivia* several. 

Magnetite-ilmenite-clivinovlagioclase fel . Olivine75 99 23 
20-30;; by volume* Plagioclase feldspar Olivine 
omarsegradamod. No compositional layering but platy 
feldspar stritcture at 99 feet is 700-75* to core aXis. 

99 136.8 37 Anorthosite.olivine-magnetite-ilmenita. 5-10 magne-
tite.ilmemitei 20% oltvine. 70% anortbosite by volume* 
use grained,' Lost water 122 ft. 

136.8 140 3.2 Anorthoeite fine waned and streaked, with chlorite 
or 

MO 149.5 9.5 Magnetite-dlneniter.olivine.ancrthosite. 25.35% moo-
tite-ilmenite. 45-60% olivine. 15-20% anorthosits* 

149.5 159.4 9.9 Anorthcsite. with 5-1O disseminated olivine. Platy 
feldspar structure excellent at 158-159 is 550-400 
to core azie. 



Iron Mountain, Wyoming 

D. D. 'tole 12 

Sstat 
:From yt. RePoyfTY 7t, 

159.4 175 15.6 Magnetito-ilneftite.olivinamanorthosite. Magnetite-
limonite 60-70r,, olivine 25.30, anorthosite 
Anorthosite ono 6 inch section, one 4 inch section 
of core. Shni-, contacts of local nassive nagnotito-
ilnenite with 6 inehos of fine grainedammtbosite 
at 162. Several 1/16 - 1/8 inch thick calcite veins 
IT:t varying angles to core axis. 

175 187 g*od Mildenatite-ilmcnito-olivine.anorthosite. Magnetite. 
ilmenite 20-3(t=, olivine 65-765, anortbosite 0,by 
volunmk. 

187 210.5 good. Anorthotite with mineralisation olivine. anytas
15.45% bv volume. Many feldspar crystals platy at 
large angles, 800-900 to core axis. Olivine also 
elongated at same angles Disseminated pyrrbotite. 

231•5 283 Pod Anorthosite with ID-20 ferromagnesiaxt silicate by
value. l'e;r6magnesian silicate hypersthene and some 
olivimw. Granite 243-244. 6 inches massive ore at 
211. Ypersthene apparently fresh in 250.280. Anal,-
then, and feldspar form a rude alignment at right angles 
to core axis. 

2nd ofAS 



 

Iron Moontain. Tinning 

D. D. Rol. 13 

Gore Coordinates 5176; 20802 
nor. of Collar 7V5 
Lth 151 feet 
Anal-a SOO. 
Bit N zwr w 

.Y:2Z2 

7913 24/..ia&P RaCg7674 

0 32 No core. 

Itamotite-ilnenite-ancrthcsite-olivine.32 75 5 
32.35 15-20% magnetite-ilmenite voles. 

Reminder chiefly anorthosite. 
55-75 Magaatita-1,3aonite 70%. AO. 

feldspar 11, by volume. Core mach braken. 
This estimate too hit*. See sludge analyst*. 

75 108 29 Plegaetits-limenite-olivine-ftrowthosite. Magnetite-
40-.501A. olivine 40-50%. relAttpaz lre, by 

votaam4 
8346, 100-102 fine grained. emorthosite, 
7345 Magnatite-ilsmnite volume.. 
86-10B excepting 100-102, nagnetite-tImenite 25-

30, olivine bulk of remainder. 
Olivine discolored by oxidation, 

108 127 2,5 24egmetite-ilmenito 80-
, olivine remainder except for 1-e., feldspar, 

Olivine less discolored by oxidation. 

127 151 Anorthosite. bedsit:ethic* fine grained. 
132.6-133 **salve ore. with pyrite or pyrrhetite 

along calcite vein. 
1240-1142..146.5-148.3 sheared and chloritizedo 

;11 of hole. 



 

 

Coro 
rc 15.'62 
la 52-

-90(2Yenfr 

15 

15 30 1.5 

1.530 40.5 

40.5 77 32 

7? 120 good 

38 . 

Iron Mamnfaine Wyomi4C 

D. D. Hole 14 
Coordinslos 2110Z 
Arts of 0031ar 7229 
Lanett. 291 feet 

mw 53° 
Pearing NSW 

Tio core, 

Oraniti, fins grained, biotite, recovery' poor and 
footage of granite not known. 

Ano7tbosits, =odium cram:sixes. sow ferromagnesian 
hyperstheno core mnahlatkana 

Mort:Waite. medium to fine grain size, 1.5% magnetite. 
Limonite* 510% ferromegnesian silicate, ehisf17 
olivine, tenor hyporathene and chlorite, 

40.9662 Pledivn groin sise and more olivine* 5-10%. 
62 -77 Nam. min and 3-5% olivinA• 

Platylradnar structure 793Aue forms at large angles 
to core axis 44347, at 49 it is 500-60° to core 
mvis and at 55 and 89 it is 800-90p to core azLs. 

68-71 Napstite.11manite and forTomagnesian 
Alicate levering at 65'3..90° to core axis 
a1 plane of platy feldspar btu e. 

47 - Lost water. 
68 - Lost water. 

Anorthasitos fine grained4 with ferromaGnesian silicates 
5-10%, chiefly chlorite dertred from olivine end magao-
tite.ilmenite Levering or banding of smell masses 
or crystals of termagants& silicates is alonC and 
parallel to the plans of platy feldspar *tracture, with 
angle to core axle 71040v. 

77- 90 3-8s ellvtas, *ono bypersthene* 
89. 90 Yeldspathie, coarse grained. 
92.120 
102 - Lost water. 

120 147 ilk* 77-120 but only about 2-5% total of olivine silicate 
and 2.3r, nagnstite-ilmanite. Grain size and angle* 
of platy feldspar about the same. 



 

39. 

Iron timultaino Wyon:Lng 

-A, Hole 111, 

fa= 
't..z11 ILaconr, Pt. 

147 159.5 Iziorthosite, fine grldned,itdiasaninc,tea 151.11{, 
vainoit 011virre Via Pei-4614-r 5044 

2$, ne-,16metie-ilaienite 25A iai7 volumo except for
149-152. 149-132 coarse i:rnined„with or z0ar34 

ibtlizwei. feldspar, magnetita-ilmenite 1:0„ olivine 203 4 
by volunm4 

159.5) 193,4 v"mod Velaspar coarse grainoki .W0 maenptite-ilmenite 265, 
olivine coarse grained 22% byvolume, Oactrito jç
rinly 4Aerited from olivin* 
159,5.460.5 and 164.5-165,5 ebloriti core brdkaa• 

193,4 207 AnortbsIsitaip fine 3airhe41, with 5.15;, oliviatos cAlloriterPOra 

and ralmtetite-ilmeaite as clusters or denetritic masses. 
Platy feldspar plaza indistinct but not at 900 to core 
11,3130 

207 215 8 Olivine coarse grained. 75-80, magnotite-ilmonite 15-
20r'4 feldsixtr .5i, byf velum. 

'15 237.5 Anorthesitt line to medium mained, olivine disseminated 
meal= craAnid X)-5, magnetite-ilmenite, Platy folder
stractare plane -554 to core exit, 

237.5 2114.5 maolatite-iimanite 6O% olivine felds:lar 10r; coarse
grained, 

244,5 29/ Anorthosite medium grain size, Olivine disseminated 
medium gran size 3.5/, mumetite-ilmenite 1-2c
volume. Platy feldspar structure plane 60..900 to 
core axis, 
286-291 cbloritic and with Issatetito-Lbtanite 

347. by volumwl. Some fractures with lidbt 
limonitic 

M of hale• 



 

40, 

Core 
BX a-75 

. u 
qr.? 17-47,27 

1.5 

22 95 63 

95 1'33 d 

133 218 mad 

21 267 

267 298 

Iron Hatartair., Wyortinc 

1'. rrole 1$ 

Coordinates 3=54 19637 
71ev. of Coliar 7243 
LaArth 293 feet 
Anao -.6 
Ionrini7 N 36° W 

gainzita, core naca rolten, prob:!lly OtIct 

AztolnItosit6e faze 5-151/1 forromagnesisaa 
silicata :7airtl;pr atered olkyine pad,-.itty krperethene end 
2-aZ naolatite-il-neni allsatinated, Platy feldspar 
atractInee aad chlorite CO, plinnr at 800_90.5 to cora 

s, 

.,'4aorthoeita, fins to media= erNin size, with olivine 
and alcrite 10-20,4 naeznetito-ilmenAte 2-5;* 101 
platy feldspar structnre 60* to Zara axiso 114 angle 

,12, algla 80-90°. 

Anortbosite„ :ine to median grain size, forromaznegian 
silicate 15-25; Aainly olivine, som ;y-o , same 
cUerite. MAgnstito-iImenite 3-% by velum, Anglo 
of forroisagnasUn silicate planar strInture and -1aty 
feldspar 70°-80° to core axis. 

Pyrite a mall fraction of 
166-167 qranite fine crained, biotite•

216-21a ni4h in ferromaclesian silicate, very fine 
egiained, olivine. Likely ertshed and re. 
plaood, 

Anorthoalte„ grain oizes feldspathic, eonsidernlAy 
granulated, odd and rdcr7sta11ized• Ppidcte dis-
eminated, 

Anorthositl medium grain size, hypersthene 1040, sane 
olivine in part altered to chlorite. Platy Maspar 
strum Damao at 272 is 600.806 to core axis.. 

Pyrite gory, ski. fraction of 15. 

7.nd of hole. 



Iron :icuntain„ 'plyoning 

1), Nola 16 

Coordinates 3150r. 1666 
Coro 7,1ev. of 0o1La. 7252 

WIC 0-103 Lanet,h 388 feet 
Alvae -50 
Dwzilv; ti 7350 to 

'A• -aeorrT -71.* 

0 20 0 go core 

Z0 129 32 Anorthosite, mama 4,4.rain, hypersthene 5-106, 
magnetite..ilmenite X4.6 
113-129 Ilypersthene altered to Chlorite? 

This is adjoining the aranite dike. 

Core mach bro%en. 

129 153,5 15.5 Granite, :link and white feldTpar, fine grained, biotite, 
nitered, core broken. 

153,5 257 \nortboSitei coarse grain, b7perstheno, 15-2( or 
more, miner olivine, sort® chlorite, Locally the 
hmersthene masses are elonented at large =la°. to 
core axis. 
15).5-156 Very heavy chloritisatian, friable, core 

broken, 

257 303 Like 153.5-257 except the hyperlthene is partly 
altered to chlorite and, olivine. Olivine 5-19) , 
magnotite-ilmenite 2-5:"; bye veal:rm. Platy feldspar 
structure and elongation of hypersthene and ore 
grains 450 to ochre axis. 293-300 not as coarse grain 
as 257-295. 

Zna of hole, 



 

L2. 

Iron Mountain, Wyoming 

7). 2), Nolo 17 

Coordinates 156111„ 1018Z 
Coro 71117. of Collar 68 

NX 0-20 Length 410 feet 
BX M-50 An -50° 
AX 50-410 Bnaring 27 25°301 lr 

(1,P 279 
To Ft. LA2002.-ZIA 

0 30 1.5 Core recovered is cor.rse-grained feldspar. 

tore but sludge contains magnetite-ilmenite.30 40 

40 50 3.7 Naccatite.-ilmenite with 5-1* olivine, lwerirc with 
coarso.crained olivine at 70u to core axis. 

50 57 1.2 Orkinite, fine.grained, biotite, Vtlite or liffht gay. 

57 30 15 lAhgnetite-ilmamite with 5% coarse-grained olivine. 
razor chlorite seams. No core 62-72. tome magnetite-
ilnenito rerortod in sande°. 

88 122 27 Maoletite-ilmanito-olivine-foldepar (except for96.4-
98.6 which is altered olivine and art site plus 

etite-41nenite). Magnetite-limonite 2254, olivine 
feldwoar 15141 by volume. Olivine coarsem.gratued. 

Layering of ore with olivine at 43°-60. to core axis. 

Lost vater frequently 55-124 feet. 

122 130 10 Mmgnetite-ilmenita massive with coarse,.. 
grained. 

130 136 5.5 Magnatite-ilmenite-feldspar-olivine-Chlorite. Wit7140-
tite-Alnenite 15% feldspar 505, olivine coarse-exained 

. chlorite byvolume. 

136 139.3 3,3 14.k0 122-130. 

139.3 143 3.7 Like 130-136 but at 142.3-114,3 the feldenar is fractured 
and contains pllogopitel 

143 154 3 Granite fine-grained, biotite, white feldspar. 



43. 

Iron Mountain* Womble 

D. D. Hole 17 

7;*op It, ,Izecover7 

Anorthosit with 15.- CP rsa-gr4inatt olivinean4154 384195 
5-1Ceo ntagactite-ilmenite. F= rl xrallmla al!oremso 
in manetAt-ilmanite (3117171e:frolA 15A-169. 
169-195 falrly 1121.03.111 3-5,Z 
ana 10-15:olivin 7?a17.. plty struetur,!: 
at 450.600 to core =is. 

236 39 Anorthosito with 55.65% 
10.4420: mcnetite-ilmenAte, 'by volume, Olivine .00arse-
gTnined. Feldsnar platy, but not Iriented in plAnsets 
Structure, The uercentage of constituents in general 
constant for this footage but ar47 ono of the three 
1,11nem1s is locally dominant over 6 inch lengths. 

236 254 13 nacrAtite.ilmenitei.olivitz.felds,ar. Aegwtite-il-
menite 50..60;:;, olivine 25:4 feldsnar 25;"; y volume. 
Layering of olivine mil ore minerals at 775u-90° to 
care axis. 

25!,- 293 Nagnetite-ilmenite with olivincf* uhich nore haavy 
at 260-264* 262-263 chlorite 75;', by VOIATIte• 

3 Ctftanite, fine-gra.tned, biotite, white foldrpar.293 299 

rcznotita-ilmanite vith 2-3;, olivine, chlorite less299 311 
than 1=7,* 

311 31 Granite fin...grained biotite, cr47 folaspar. Become3 
coarser grained 337-343* 

'43 346 3 Anorthosite* with uralitisation typical of that at 
Inc granite. 

346 351 2,5 Olivine-magnetite-ilmenite feldspar. Olivine 75-80. 
petite-ilmanite 15-20c,, feldspar by volume. 
Olivine coarse-grained. 

6 Anerthosite, fine.crained, Peldenar 6T/,, 2.Z„351 357.5 
ma4metite..ilmenite 10;,3, chlorite 5:: volume. At 
355 platy feldspar structure -lane -5C°to oar. e 
axis. 



 17't. 

)57.5 370.5 

370.5 410 

Iron Mountain, Itoming 

D. D. nole 17 

rtIcketite-ilnenit e.olivine-f cls-on.r. Magnet it em.
ilncite 4021.1 olivine 25,5, 35 f el4spr--r voiarie. 

364-366 Anorthette with 3(1):,, olivine anc.1 5% ore. 
368-370 Like 364-366. 

Anorthosite. very fine i7ain with 235 ) very fine
olivine wen disseminated. Pliohably a t1orou011:7
grenulated anorthoeit with o1ivim either orij.nna
or replacement. maGmetite-ilnenite. 

402s410 - coarser grain. 

7:nti of hole. 
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Appandiat B 

Ch_:Ii ,'nrses of "Ore" Specimens from Anorthosite Aroa 

After Dryine 

:2otal 
Sannlo Iran (T102 ,10r) 

11,7 
,--,.) (3i0,) 

1 26.W 24.72 o.11 D.662_ 50.38 10.3929.92 0.21 0.82 7o3" e3 5101> 'r. t54 0.25 ,.L.:one4 36.42 32.31 0.126 51.66 
7 52,26 0.23 0.2S '7E9 50.56 21.79 0.23 '''..!!',10 50.48 22.32 0,32 0.3011 48.58 21.29 0.21 1.96 S12 41.06 9.90 0414 17.86 loo13 33.213 8.12 0.02 24.16 2.86114 60.00 Trace 4.0248 1(74.4 0.32 02816 49.6 21.90 0.34 

. NI 
0,34 None17 50.04 a.96 0.25 0.50 1::::18 36.4B 43.97 0.21 2.04 2:ona19 56.70 9.26 0.2949,46 1/one17.26 0.23

21 51.54 19.74 0.25 None22 50.64 21.62 0.25 li Vona23 52.70 
24 50.80 24 , 0.29 0.36 None26 52.4o 19.92 0.29 0.38 romp27 52,50 19.80 0.21 None?P, !,:o.35 2001 0.21 2t0),!9:- 52.30 20.54 0.20 t:30. 51.25 20.24 0,21 

0.22 
,31 None.31 52.15 19.19 0,40 Irons32 53.40 17.82 0,36 0.28 None20.02 0.34 0.60 Nona34 ';..!5 

33 
' 0.29 0.38 None35 52.0,0 13:4 0.32 0.27 Nano36 51.95 18.7, 0.25 0.39 none37 48.70 20.08 0.12 2.80 1.5139 50.10 20.13 .23 0.16 None40 37.80 10.75 10),. 17.64 None 

4';',nalyst: Ledo= A Ompany, Inc. 



Arllartdin 

Description o Analyzed °Oren 9pec1rions from -1knortisite Areas 

Wy.1 ?Miteilmenite.7vatite from vest and of deposit. A 
tite estimated. to be about 5Q). 

Wy-2 Massive macastita-ilnerlita (with sovoral oli o czystals 
shout ; only on sem slIrface) from lens ono to two f..?4t Click runes 
20 to 1-4) feet lon tht lies rocl: e-t 

in;1. of eonosit. 

t7.3 313give sev::rn1 snail rollni7ed (o:ddized 
brown) crystals of silicate th,L.t rlag have Local olivine. 

Ilmanite-mn6metitotita.., Apatite estimated at 5q;',, 

Wy-6 Ilassive mcnetite-ilnenite with some linonite. 

W.7 Massive Ev4netite-ilmenite. 

y~g Yassive nagnetite.ilmenite. Highly wathered and oxid1zed 
with considerable linonite stain. 

117-10 Magnetite-ilmenite. 

Wy.11 Magnetits.ii,menite with apatite and rossibly sores olivine 
and hypersthame. 

Wy-12 MNgnetite-ilmenite 30:4 olivine and other silicates 70:). 
Olivine oxidized brownish. 

W7-13 Magnetite.ilmenito, olivine, and considerrible other silicate. 

Ma=atite-ilmenite with 10-20: silicate. 

11:7-15 Ma,71etite with large blades of ilmanite and on.1y minor 
ilnenite grains. Spinel? 5.R,;, 

nagnatite-ilmenite with 5.10;:, olivine and 5.1Q4. 

Wy-17 Uagnetite.ilmenite with 5.10,11 spinel. 

Wy-la petite-ilmenite with 40A silicate that is highly oxidized, 
limmitic, and friable. 

DD Hole 17 at 202-205 feet. Nagnetite-ilmenit• concentrated 
from core containing 1( magnetite.ilmAmite, 60,; olivine, and 30,4, feldspar 
to a concentrate with an estimated 70.9Pri magnetite-ilmenite. 

44ninera1 percentages estimated by voluno from hand specimens, amp. 
cept spinal. 



 

10.20 DI) nole 14 at 1.9D feet. Aagnotite-ilmanite concentrated 
from oars dantainize it nit 30 olivine. and feld. 
TNIr to a concentrate having 80.90 megnetitapsilzenites 

14,p21 Mappetite.ilmanite with several percent *Monte and 5-10% 
7inel, Magnetite lamely oxidised to benAlite, 

Vy‘..22 Magnetite.ilnenite with 5'10 spinal. Mvic;netite nu& re. 
-laced hanatite. 

7fry-23 Mtv.etito-illnanito 7;ith 5.. 0% 1.nirnl. 1/3 to 1/4 or thy.) 
r3pliicot1 1.3.7 halatite. 

1771. Vacmotite.ilmnite„ nuch oxidized. 20-37- voids conti,liniftg 
sane linonite and altered silicate, :probnbly olivine'not/ riostly lixtchad 
out. 

W-26 M.,Acnetiteadta Yazch replaced by IINanatite, sone spina, 
and 57, silicate. Silicate weativtred brown. 

w7-27 rzepetite-ilmenita with 5.10 spinal and silicate (mostly 
spinal), Much hematite reninces the petite. 

Ith.28 Malenetite-ilnenite with about ler, altered silicate, nrebnbly
olivine. Li .tie. 5.105 7pine1• 

W. Nagnotita.ilnanite with 5.10:: spinel. About 60: of the 
melletite is altered to howttite. 

W7.30 It-.1*Ietite-lamenite with 50k ?alttch rr.(metite cuddliz.1 
to hamatite. 

11.91.31 MzInAtite.ilmomite with 5.14X'; spinal and 5,, oxidised silicate. 

11,7.32 Magmtite-ilnenite„ 5.10) spinal, 5.10:, voids, probably -r'roril 
leached !hob nagnetite replaced by hematite. 

Mamotitamilmanite, 5-10;-. spinal, 5-10; oxidized silicate. 
naDnatite 71:artially oxidized to hamtite. net plotted on nap; location -
sec. 36, T. Is 1., n. 72 W. 

t-34 ) netitemilmenite, 5-10, spinal, 5r., oxidized silicate, Some 
oxidisation to hematite. 

Magnetitemilnanite, 5-101 spinal, 

J36 Macnetite.amenite, 5.1a):• 1nel. 

Ify*-37 Magnatite.ilnanito ltith olivine and 117persthena (?), 

https://11.91.31


48. 

*..39 lc Role 9 at 232 feet. lincletite-ilieenite with 20.4% 
Cates 

zED Tiou 9 at 75 fern, Magnittite.412sertite /40:, b7 waxen.. 
olirino azul plagioclase 20r). 



EXPLANATION OF SECTIONS 

Alluvium 

Biotite Granite. Gray or pink, fine- to medium-grained, locally 
pegmatitic. 

"Cre" 
Grade 1. Massive magnetite-ilmenite containing from 0-35% 

silicates by volume, mostly olivine. TiO2 16-23 incl. 
Grade 2. hagnetite-iii:.enite containing from 35-65% silicates 

by volume, chiefly olivine. TiO2 10 to 16,,;. 
Grade 3. Magnetite-ilmenite with 65-85% silicates by volume, 

chiefly plagioclase with minor olivine. TiO2 5 to 140. 

Mineralized Anorthosite and Noritic Anorthosite. 
Type 1. Contains grades 2 and 3 "ore" and olivine in high con-

centrations but the bulk of the rock consists of 85-
95$ plagioclase with olivine and magnetite-ilmenite 
throughout. Type 1 is not subdivided because of in-
sufficient exposures. 

Type 2. About 75% of the rock contains 5-15% olivine and 2-7% 
magnetite-ilmenite; the remainder is anorthosite. 

Altered and Bleached Anorthosite and Granite. Rocks are fractured, 
granulated, and fine-grained. 

Noritic Anorthosite. Gray, weathers brown, coarse-grained. Platy 
crystal structure poorly developed or absent. Hypersthene 
5-20%. 

Anorthosite. Light gray, fine- to coarse-grained with well developed 
platy crystal structure. 

Dip of platy crystal structure and of compositional layering in 
anorthosite and of compositional layering in ore. 

Platy crystal structure and compositional layering. 

Contact 

Fault 

Diamond drill hole. 
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