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| 46867 Palmer gneiss from Volunteer mine. 
Sec. 50-47-26, Marquette District, 

| Michigan, Collected by GC. K. Leith. i 
h 4 

| 48868 Graywacke from crosscut north from the 
ist shaft of the Warner shaft. Sec. | 
9-44-33, Crystal Falls District, Mich- } 

: igan. Sent by Re G. Whitehead (of P-mq 
Go.) June 5, 1912. 

: 
| 

“4 48869 Conglomerate pebblesin a matrix of heav 
ily ferruginous quartzite, main south | 

j drift, on 14th level of Hemlock mine, | 
Sec, 4-44-33, Crystal Falls District, | 

f Mich, (See letter from C. W. Hughes, | 
May 13, 1912.) 

i 
48870 S117525 Hole 135, #10 pit, Humbolat, 202i 

~£15', Biotitie ad chloritie quartz i 
schist. C, K, Leith, 1913, H 
Specimen used up in making section. 

48871517523 Granulated micaceous quartzite | 
from near base of Upper Huronian, Hum- | 
boldt Mine, Hole 139, #10 pit, 2107, 

| Marquette District, Michigan. 
| Specimen used up in meking section. : 
| Sec. in Met. Co. 
| 48872S81.17524 Hematitic quartz schist showing { 

| cordierite fran iron formation at Hum- | 
| pboldt, Hole 143 #10 pit, 29-41" Mar- | 

quette District, mse igen. . | 
j iged_in making section. ] 

Speciges ah Met. Col. i 
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Letter from Chas. F. Hartman, Feb. 6a 

4 74 x Laurentia ‘ran Lt . V t “ 

| port ,Mine, Gogebic Di ri ‘ ich i . 

18875 + Basal sediments j i b 

& ere a inst 273 i e J 

| ewport €, ge > ‘ ; Ce 

| 7 

q 48876 xX Mesne quartzite, evs . Max 

| que 4 CG aM « 

| 48877 + Mesna artzi ta hos t ike. 

arque j ict, j ; 

| 48878 * Mesna. quartzite Same ed as 
| 4 a’ . 7 > 1 f 7 a > 
| Oe 1, wing de Lopine > Leavage 

| i > 8 € surves crossing the bed. 

| 48879 # snard quartzite a e same bed as 
Oe 1, wing development of cleavage 

Shaped curves er ing the bed, 
fF 

| £ garnet, fro shigamme, Marquette 
“he istrict, chi ° j 

4 " A A 4 : 5 7 - : | * Spec. 4 74—4 3 lected by e ° { 
LELtO, Cid trip Wit e ile 
st ent fe 1913 students, May, 1913. 
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; Specimens 48881-48893, Collected by 

C. A. Cheney, Jr., Summer of 1913, 

48881 Type of lean ore from Bijiki (non- 
magnetic). From shaft on the NW-SE 
of Sec, 28-48-29, Marquette Range, 

7 Michigan, 

48882 Goodrich quartzite from the SE-NE 
~ of Sec, 24-47-28, Marquette Range, 

Michican, 

48883 Ajibic (?) quartzite. Type of nun- 
erous large boulders on the NE~SE of 
Sec. 24-47-28, Marquette Range, Mich. 

j 48884 Rich ferruginous chert from dump of 
Pitch Mine, Sec. 24-47-28, Marquette 
Range, Michigan. 

48885 Jasphlite from dump of Fitch Mine, 
Sec, 24-47-28, Marquette Range, Mich- 

\ igan. 

| 48886 Conglomerate at the base of the Good- 
rich quartzite. Outcropping just NE 

& of the Fitch Mine, Sec. 24-47-28, q 
Marquette Range, Michigan, 

‘|! 48887 Magnetic slate 177 paces west of the 
NH corner of Sec. 34-48-29, Marquette ; 

| ~~, Remge, Michigan. t 

«48868 Graywacke 550 paces east and 275 pate 
4 = north of the Wi corner of Sec, 34-48." 

Marquette Range, Michigan. | 
ie J



: i 

¥ : ; 

48889 Carbonaceous slate from vicinity of j 
shaft on the NW-sw of Sec, 34-48-29, 

48890 Graywacke 275 paces north of SW cor- 
| ner of Sec. 34-48-29, 

* 48891 Graywacke 500 paces east and 100 
paces south of the NW corner of Sec, 
34-48-29, 

7 48892 Crystalline sediment 250 paces west 
of NZ comer of Sec, 34-48-29, 

48893 Graphite from shaft on INW-SW of Sec. 
34-48-29 

48894 Lean jasper, Drill hole No, 151, q 
: Milwaukee-Davis Mine, Sec. 7-47-26. 

Marquette Range, Michigan. Submitted 
with letter from R. B. Pattison, Aug- 
ust 1, 1913, 

| MX 
48895 Ore from the 6th level of the Youngs 

; Mine, Sec. 12-42-35, Iron River Dis- 
trict, Michigan, Collected by C. K. 
Leith, June 1913. 

= 
q 

| 48896 Drill core from hole No. 23, Depth ] 
| 917529 415-420 Volunteer Mine, Sec, 30-47-26, | 

Marquette District, Michigan, Collect- ff 
| ed by C. K. Leith, Summer 1913, { 

48897, DriJ} core from hole No. 23, Depth 
; 3/1922 a7Bz446, Volunteer Mine, See. 50-47-26, 
* i Marquette District, Michigan. Ae: 

' Collected by C. K. Leith, Summer 1913, 4 
j
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| 48898 Specimens of impure quartzite re- 
| s/edes: presenting the footwall in the Empire 

(763%, Mine, SKeSW,19-47-26 Marquette District, 
eat Michigan, " Collected by C. Ks Leith, 

Summer 1913, | 

48899 Trap from quarry in Keweenawan north : 
of Ironwood, Gogebic District, Michigan 
showing vein of jaspery material. Un- f 

i der microscope there is a most inter- i 
esting selvage edge between the contact 
of vein and diabase. The jaspery mat- 

| erial consists of angular quartz grains i 
in a fine-grained matrix of the same | 

i type. Looks like an ash. Collected i 
i by CG. Ke Leith, Summer 1913. 

| 48900 Drill core from Hole No. 129 locatea | 
i 300 feet south and 700 feet west of 

j the center of Sec, 16-47-45, Gogebic if 
: Range, Michigan, Depth 94 feet. Pre- tI 
j sented by R. S. Rose, Summer 1913, q 

48901 Drill core from Hole No. 131 located i 
1050 feet east and 50 feet south of the 
Wi post of Sec, 16-47-45, Gogebic Range, | 
Michigan. Depth 300-305. Presented by | 
Re Se Rose, Summer 1913, 

| 48902 Drill core from Hole No. 203 located || 
276 feet north and 730 feet east of i 

} SW corner of Sec. 2-47-45, Gogebic i 
» Range, Michigan. Depth 180-185. Pre= | 

, (hetinnf ‘erce Rose, Summer 1915 4 | 

Ste Bands of dolomite in grey slate.
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Specimens 48903-48910 inclusive from =<. | 
Tweed drilling on NS-SE4 and NE4-Sws of i 
Section 18-47-45, Gogebic District, Michi- 
gan, Submitted by C, H. Munger. See his 
letter of May 12, 1913, ‘ 

/ 48903 Diorite, fairly fresh. From depth 
75-80. Hole #1 located 100' west and 
131" south of Et corner of Sec. 18-47- 

J 45, Gogebic District, Michigan. i 

48904 Diorite, soft and altered. From f 
' depth 390-395 Hole #1 located 100' west | 
} and 131’ south of E+ corner of Sec. | 

18-47-45, Gogebic District, Michigan, } 

48905 Foot quartzite. From depth 685-690, | 
Hole #1 located 100' west ani 131' south 
of the Ei corner of Sec, 18-47-45, Goge- | 
bic District, Michigan. | 

1 

48906 Altered diorite. From depth 455-460 
Hole #2, located 300’ west and 331' south 

+ of E{ corner of Sec, 18-47-45, Gogebic | 
District, Michigan. | 

i 
. £8907 Quartzite (soft) From depth 300-305, | 
st Hole #4, located 700' west and 531' south | 

of Ei corner of Sec. 18-47-45, Gogebic | 
District, Michigan, i 

48908 Quartzite, From depth 310-315. Hole | 
#4 located 700’ west and 531' south of i 

= ,E4 corner off Sec, 18-47-45, Gogebic Dis- | 
} —<-trict, Michigan, q 

seek ‘| 

cer |
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‘48909 Quartzite. From depth 170-175. Hole | 
#5, located 33' west and 774’ south of 
the center of Sec, 18-47-45, Gogebic | 
District, Michigan. 4 

48910 Quartz slate. From depth 185-190, 
i Hole #5, located 33' west and 774' south 

of the center of Sec. 18-47-45, Gogebic 
| District, Michigan. 

4 48911-48917 inclusive from Tweed drill- : 
ing on I$-SE and SE-NE Sec. 13-47-46 
and NE-SW of Sec. 18-47-45, Gogebic 
District, Michigan. Submitted by F. Ke. | 

= McIntosh. See his letter April 24, 1913. 

48911 Prom Hole.#1,-loeated 400* south and 
vA 400' west of Bi post of Sec. 13-47-46, 

Gogebic District, Michigan. 3) 
} 

48912 $1. 17535 From Hole #1, located 400' || 
4 south and 400' west of E+ post of Sec. | 

13-47-46, Gogebic District, Michigan, | 
1] 

J 48913 From Hole #2, located 20' south | 
and 400' west of Ei post of Sec. 13-47- | 
46, Gogebie District, Michigan, 

il 

i 48914 From Hole #2, located 20' south } 
and 400' west of E+ post of Sec. 13-47- | 
46, Gogebic District, Michigan. We 

\ 8 nee | 
t Ne ire !
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48915 Wear surface, Hole #3, located 20" 

k south and 1700' west of Ei post of Sec. 
$ 13-47-46, Gogebic District, Michigan. 

48916 Depth 100-250, Hole #4, locatea | 
he 600' north and 650' west of EA post of 
; Sec. 13-47-46, Gogebic District, Michi- 

} Zane 

, . 48917 Depth about 120', Hole T, located 
* 600' south and 60' west of center of 

Sec. 18-47-45, Gogebic District, Michi- 
Zane 

‘| 48918-48922 inclusive from M. A. Hanna 
Company drilling on Secs. 12,16 & 17- 

I 47-45, Gogebic District, Michigan. Ob- 
; tained by C. K, Leith, Summer 1913. 

i 

48918 From Hole #201, Depth 305' Sec. 
| 12-47-45. | 

4 48919 From Hole #201, Depth 320’ Sec. 
| 12-47~45, 

* 48920 From Hole #124, Depth 230" sea. 
| 16-47-45. 
i | 

{| 48921 Sl. 17536 Hole #106, Depth 295-300" 
" Sec. 17-47-45. | 

| =~ 48922 Sl. 17537 Hole #118, Depth 165-168 } 
| @esse Sec. 17-47-45. Nis 

{ ~ (glide in Metamorphic Collection) 
| 

of |
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48923 Altered quartzite or soapstone, the 

overlying formation in Hole Wo, 28, 
Sec, 30-47-26, near Volunteer Mine, 
Submitted by Thomas Pellow, General 
Superintendent, Volunteer Ore Company, 
December 3, 1913, 

}] 40924-48926 Inclusive,.from M.A. Hanna Company 
drilling on 47-45, Gogebic District, 
Michigan. Submitted by Robert S. Rose, 
January, 1914. Detailed locations of 
holes not available, 

| 48924 From hole #136, Depth 181". 
| 48925 " "  23e = 95". 
48926 " " 438, ". 110-2357, 

48927 Limonite from Sawyer County, Wisconsin. 
Submitted by W. N. Smith, Jan. 18, 1914, 

48928 Zine ore from Century Zine Company's 
Mine near Joplin, Missouri. Presented 
by W. N, Smith, January, 1914. 

q| | 

929 wermetiferous chlorite schist fre 
Michigamme Minn, Marquette Range, lich 

Colleeted by C. K. Leith, Met, Coll. 

48930 ‘Typic re from Calumet Mine, Sec. 8, | 

41-25, Crystal Polls District, #tes. as ‘| 
SC te Dy po Ke LO1tNH, APPIid co, i¢g ° 

48931.\. Silicated dolomite from Calumet ine, i 
Mm 'Sec. 8, 41-28, Crystal Falls Dist. , Magn, 

= :Ollected by-Ce Ke Ik ith, Apr. 26, Wr. 
et. 6 os
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48932-48936 Samples of “iron 6re” from 
claims in the district of Patricia, Prov- 

ince of Ontario, Canada, situated about 
miles north of station of Qn'Appelle, 

on the Canadié Pacific Ry. submitted by 
amue Mather jekands. Mather + wi Jamu ather, skands, Mathe C 

pany, wi th etter March 12, 914, 

48937-48952 Speci ‘rom claim > We Ee 

smith, near Rush Lake, Woman River Dis- 
trict ontari 5 e Mountain. | 

lescripti ee Notebook No. 465 4 

a o 4 \ 
[ -ormat i x ot wentworth, 

Douglas Co., Wis., nes e sandstone 

: g « Presented by Ps e Ste a 

c t be r& . =e 

Ly . ’ r 4 : 

° es , e = 

' Be : 
° e 9 ° ’ : - DE € 

o Me ds 

| 95 yeneva Lake Magnetite, 2 sar- 
| 4 : Pig ae arene ics 
| tier and Stra % Lake, 1tELTO* € oe 

~ E. Smith, bury, Ont. Nove, 1914 

9 5¢ ; omerate fr the uth ce@pi@s of the 
2 o 43 . = 13 1) eee + 55 7 At evel the Michiza Gy. Obystel | 

fad ist., Mich. Presumab1] arks, an { 
t inconfor it stween the ir be Pune sae | 

I : 7 = a arien > a ea $4 
eries ar verlying@aeric lates, .°4 

} hmitted b We loek ; yr VW 4 » ft . 
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48958 Samples of ore and rock assoc iated 
with it, usually in the form of 
seams embedded in the layers of ore, 
and running quite regular, with the 
exception of some quartz seams that 
run erossways and in all directions 
through the formation. From Amasa- 
Porter Mine, Sec. 22, 44-33, Crystal 
Falls Dist., Mich, Submitted by M. 
E. Richards, Jan. 20, 1915. 

? 

Soe : ‘e 5 Sle 

. Hk, c » March, 

aes iad _ gai ne - i ae 

ene " ’ EV ERS. e LSUe 

° ° ? 

48961 3 O' m breast 40 to 50! x 

ist. € . E. Richards 
= er } 1 a» ~ . Seid | 

9 em | 

; = oe |
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| @b6e2 Banded iron f nt 

q Li oe bOC. 24, 4 (<4 ; : riet, 

‘| L60C “{ LS Li i: ollect= 

4.38970 Titaniferous magnetite from Namekan 

tange, Minnesota (Township 58-19). 
Submitted by Francis E. Govern with 

letter of May 22, 1916. 

ie AT 
48971 Iron formation from drill hole #170, 

- above 262 feet, Breitung & Co. prop-—) 
erty, Sec. 8-47-26, Marquette Dist.; 
Michigan. Submitted by W. Bs. Pattison 
with letter of Sept. 30, 1916. 

Ss 

| 48972 Drill sample from bottom of hole #170 
| at depth 310', Breitung & Co. prop- 
| erty, Sec.. 8-47-26, Marquette Dist., 
t Michigan. Submitted by W. B. Pattison 

with letter of October 3rd, 1916. 

% 
48973 Drill sample from depth 140', drill 

hole #23, Star Forty, Breitung & Co. 
property, Marquette Dist., Michigan. 
Submitted by W. B. Pattison with». 

? : letter of October 3rd, 1916. eee 

at wb fe



48974-48980 Drill samples from hole = 
2 Fire, Star 40,8,47-86, Breitung & Co. x 
_. property, Marquette district, Michigan, 

Submitted by W. Be Pattison with let- 

ter of December 8, 1916. 

48974 Depth 41- 46' Iron formation 
48975 46-147' Dike 

y 48976 147-216' Slate 
| 48977 216-304! Iron formation 

48978 3044406" Iron formation 

, 48979 406-481' Slate = 
48980 Last core from hole, Slate. 

4 48981-48983 Specimens from SEZ of Sec- 
} tion 14, 42-35, Iron River District, 

| Michigan. Submitted by Chas. K. Lawrence 
; with letter of Dec. 8, 1916 (letter fil- 

| ed under Sec. 14-42-35, Mich.) 

48981 From slate outcrop on west line of prop- 
erty. 

|- 48982 Ferruginous slate adjoining above on 
: east. 

/ 48983 Limestone across the valley about a 
thousand feet to the east. 

48984-46800, Drill samples from hole % 
; #173, Star 40, 8, 47-26, Breitung & Co. 

Marquette Dist., Mich. Submitted by 

W. Be Pattison, Dec. 25, 1916. 

48984 Depth 26- 30' 
, 48985 52- 60 

| 4898 SS 86- 96 

| HR 8H 
48989 - 161-168 
oA gp



£48990 191-202 Se OSD 
46991 225-232 = 
48992 252-247 
48995 247-262 
48994 273-286 

48995 295=307 
48996 %07-319 
48997 330-340 
48998 359-371 
48999 399-422 
46800 440-456 

46801. South side of pit #6. Conglomerate 
phase of Goodrich quartzite containing 

considerable specular hematite. (schis- 
tose). 

46802. QOutcrop two paces nw of SE corner 

Sec. 3. Banded jasper uC pecular hema- 

tite (Ore?) 

46803. Outcrop at east end of #5 pit. Band- 

| ed jasper and specular enatite. (ore?) 

Shows considerable leaching of silica. 

46804. OQOutcrop at east end of #5 pit. Just 
north of Specimen 46803. Leaner phase of 

banded jasper and specular hematite. 

46805. Outcrop at east end of #5 pit. gust 
south of Specimen 46803. Impure phase 

of the iron formation. 

x
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| = noe 
| 46806. Outcrop at west end of #1 pit. Conghom- 

: “erate phase of Goodrich quartzite. 

46807. Outcrop west end of #1 pit. Just north | 
4 of Spec.46806Impure schistose phase of 

banded iron formation. 

{ 46808. Outcrop west end of #1 pit. Just south 
i of #6 Specimen. Goodrich quartzite. Part- 

ly conglomerate phase. 

4 46809. Outcrop in east part of No. 6 pit. Very 
hard iron formation (hard ore ?) 

46810. Outcrop in east part No. 6 pit. Just 
S. &. of Spec.460Q4- Iron formation, very 

j hard. Some specular hematite. 

46811. Outerop south side of No, 6 pit. Schis- 
tose phase of Goodrich quartzite. Conglom- 
erate very close to contact with iron 
formation on north. Some specular hema- 

: tite, probably secondary. 

‘ 46812. Outcrop southeast corner of No. 6 pit. 
| Conglomerate phase of Goodrich quartzite. 

46813. Outcrop southeast of No. 1 pit. (On 
7 neck between pits.)Impure schistose 

; qppnt sete magnetite phase of iron forma- 
: ion. 

46814. South side of No. 1 pit.Basal conglom- 
erate phases of Goodrich quartzite. 

- sa ee ioe



; 46615. South side of yo. 1 pit. Just north 
of Specimen 46814. Conglomerate phase 
of Goodrich quartzite. 

4 46816. South side of yo. 1 pit. Specimen tak- 
1 en just south of 46815. Goodrich quartgZ 

ite. 

46817. outcrop south side of pit, just south 
: of New York forty. Goodrich quartzite. 

7 46818. Qutcrop. Knob at Kast New York Mine. 
Banded jasper. 

46819-46826. Hole 173, Ghicago, 7, 47-26. 
, Submitted by W. B. Pattison, = 

46819 482-498 
46820 539-551 
46821 551-563 

E 46822 570-583 
ft 46823 583-598 

46824 398-613 

46825 638-653 

e 46826 713-725 

46827-46837, Hole 174, Himrod, 7, 47-26. ee ee 

7 46827 52- 40 
46828 102-111 j 
46829 L174 

46830 188-192 

46831 220-224 
46852 232-237 

946853 274-280 3 
j HO 854 31-339 ay 

See a" 
f ate?



| Fey | 
46838-46853 Hokeol?5, Himrod, 7, 47=26f 

: 46838. 17- 25 : 
46839 41- 47 
46840 82- 95 
46841 117-129 
46842 173-185 

46843 234-251 
. 46844 280-291 

| 46845 306-321 
46846 351-867 

5 46847 376-593 
46848 441-454 
46849 477-489 
46850 537-550 

| 46851 564-581 
46852 667-687 
46853 769-771 

46853 821 

46854-46858, Hole 179) sical peace eae 
ZOSSI-FO00L, Hole 180) Breitung-Zemavise 
—— 2. BS os ee eee 

46854 152-172 
j 46855 213-251 

46856 305-314 
46857 349-360 
46858 390-397 

* 

" 46859 189-200 
46860 262-269 
46861 313-322 

% ’



: ——— 

} El : 

46862 Soaprock dikes in Mesabi iron formation, 

| Elba district. These are locally call- 
ed granite, but may represent altera- 

4 tion of basic intrusives. Collected by . 

Ce Ke Leith, September 1920. 

46865 Taconite from Scranton Mine, Mesabi Dis- 

trict. Collected by C. Ke Leith, Sep- 

tember 1920. 

we ? i ; 
465864 Paint r ossibl orphyry rom Pioneer 

SL. (7 ee wanes . ca SE. 11 Sigihred Mine, Vermili listrict, Minnesota, 
Ollected by Ge. Ke sh, March 1920. 

| 46865 Paint rock, possibly porphyry, from Zenit! 
9 rer? wae - ar : : 

SLATS ’ line, Vermilio: strict, Minnesota. Col 

lected by C. K. Leith, March 1920. 

' Sec. 13, 42-33, Crystal Falls District, 
| 4 Of ile re} mL Tt i tk 1 2 sr fr 0 ; 

| Je Je Perkins, Oct. 15, 1919. See reply 
f Stephen Royce of Oct. 22, 1919. 

j 46866 Dike from footwall of main ore body on thin 
« level. 

; 46867 uffaceous phase of sandy iron formation, 
e| bounding tl® ore on thé west. 

| 46868 Slaty iron formation or ferruginous slate, 
directly behind material of which Spec. 

j No. 46867 is a sample. 

¥ 

i



ei, 
i Specimens from Joyoe-Watkins lands in the vicin- 

ity of Point Mamainse, Ontario. Collected by’ Stephen 

\ Royce, summer of 1918. 

| 46869. wartzite (?) from footwakl of iron formation. 
| Microscopic examination; 1 

Slides Locality. From west end of lean ore outcrops. 

17578 Qccurrence. Found along south edge of the 

j “T7579 iron formation, on foot. This specimen from | 

immediately below iron fomation. j 

Hand specimen. Appears to a Vitreous, j 
; recrystallized quartzite, stained with limonite, Jf 

Somewhat sheared ani broken, Shows stains of ( 
| limonite amd some dark mineral, also a little 

pyrite. Closely resembles the °¢ glassy 

phases of the Gogebic Range quartzite. 

Thin section, Shows a rock made up almost 

entirely of quartz crystals with a little py- 

rite, a little magnetite, some limonite, a very 

little anphibole, Some traces of granular fon 

can be observed. 

| Determination, A very vitreous quartzite, 
| sheared, contorted and recrystallized. Grades 

south into 46870. 

| 
} 46870. Quartzite (?) from footwall at west end of iron 

utCropse | 

Micros¢opic examination: | 
| iides Locality. From west end of lean iron ore | 

#L(280  onter i 
Ry a eat 2 ; 3 pe i 

Occurrence. Found south of iron formation in §@ 
| footwall. Grades north into 46869 and south in- ff 

to 46871. | 
E Hand specimem, Appears to be a very fine ts 

grained quartzite or quartz slate. 3 
y Thin section, Quartz, about 75%, amphibole, E



ne | 

magnetite and pyrite. Gramlar structure show 

in same places. M arked parallelism of quartz 
/ crystals. Amphibole is in roughly parallel 

| streaks along planes of shearing. | 

Determination, A metamorphic quartz slate. jf 

46871. Quartzite (?) diorite contact from footwall side i 

I of west end of outcrops. i 

se het Microscopic examination; 
Lf OO i 

17583 Locality. jest end of outcrops of lean ore. 

{ : Occurrence. Grades north into 46870 and | 
south is cut off by a fine grained diorite which 
extends southward for upward of 1/4 mile. i 

Hand specimen, Shows a hard, pinkish, dense | 
rock with small gray granules in contact with a i 

dark, medium-grained diorite. 
Thin section. Shows some quartz, in round- | 

| ed particles resembling grains, some quartz in 

| @ finely interwoven ground mass, and a large \ 
| amount of feldspar (orthoclase) a little amphi- 
| bole, considerable pyrite and magnetite. 

| Determination, Contact phase of quartzite. 

| 46872, Specimen of hematite-magnetite from test pit. | 
jSlide 717584. | 
| .46875. Specimen of lem. iron formation fram west eni of | 

#T7D85 formation. 1 
17586 i 

46874. Specimens from west en outcrops on Joyce-Watkins 

iron formation. Note leaner character than on F 
east enl specimens. Compare. ; 

| 46875. Diorite from bluff south of formation. 

46876. Specimen fran native copper vein about 1/8 mile f 

south of Joyce-Watkins line.
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46877. Specimens of molybdenite from large chunk of i 

vein matter at north emi of Ymith Lake, Sec. j 

lc, Ryam, Ontario. i 

46878. Specimen of iron formation from east enki of i 
Joycs-Watkins outcrops. Note richer character 

than west end. Compare. : 

46879. Specimen of ore fram 6" to 12" vein in tunnel 

below falls. Watkins. 

46880. Specimens from CueAgelia vein just south of | 

Joyce-Watkins boundary. 

46881. Diorite (altered) from south of iron formation H 

Joyee-Watkins claim. Q- amd Le Se lie Coe, Ont- | 

ario, Sault Ste. Marie,District. | 

46882. ‘Specimens of copper impregnation of iron fom 4 

ation close to quartz vein at north end of j 
smith Lake, Sec. 12, Ryan township, Ontario. 
Cu Fe 52 Cug 5S. July 31, 1918, 

46885. Specimen largely of calcite fran pegmatite vein 

at north end of Smith Ldse, Sec. 12, Ryan Town- ff 
shipe Traces of molybdenitee Yellow and red i 
staining not yet tested. August 31, 191G. Ont. § 

= j 

46384. Specimens from flat lying qiartz stringer at i 
north eni of Smith Lake, Ryan, Ontario, Sew 12. i 
Mo Sz and Cu Fe Soe i 

46885. Hematite-magnetite. Syecimens from east end of iF 
Watkins outcrops. Specimens obtained fran test i 
pit July 28, 1918. Pit is on north edge of 

formation. ls



: 23 | 
} 46886. Magnetite’ and hematite fran test pits east i 

of outcrops of iron formation on Joyce-Watkins jf 
duly 28, 1918. Sault St. Marie Dist., ont- 

| ario, Qe and L. S. MM. Ass., Cape Mamainse. 
| Claim near east end. 

46887. Copper specimens (Cu Fe Sp and Cuz Pe Sg) from 
| quartz vein at north end of Smith Lake, Sec. 
[ 12, Ryan township, Ontario. 

| 46888, Intrusive granite near iron formation on foot- | 
f wall side, 

Goeur d' Alene District, Idaho. Specimens | 
collected by Je De Conover, summer of 1920 

| 46889. Characteristic bluish St. Regis formation i 
i fran south side of Mullan-Wallace road. 

| 46890. Characteristic Wallace slate fran south side | 
- of Mullan-Wallace road. | 

i} 

| 46991, Sheared Upper Revet-Lower St. Regis from 
Morning #5 Tunnel. i 

46892. Granite (?) from east side of adit tunnel. ! 

| Frisco $2. Notebook ......, De S5}e | 
ii 

i 46895. Diabase (?) from shaft crosscut Gem #3 tunnel. i 

46894, Material from O'Neill Gulch fault (2) #2 cut t 
off of Hecla #3 tunnel, south side. h 

46895. Material from O'Neill Gulch fault (?) #2 cut 
off of Hecla #35 tunnel, north side. f 

ate ha se



2 4 
; ? 

} 46896. High manganese iron ore from Bengal Mir Gy 
Sec. 36-45-35, Iron River District, Michigan. || 

1 Submitted by Stephen Hoyce, Crystal Valls, 
1 ns s% = oe : > 7 i ii chigan, with letter of May 18, 1921. 4 

(thin section #17625). | 
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S 16978-46980, typical samples from S¥- of 
Sec. 27-47-26, Marquette Range, Michigan. 

| (Siliceous iron ore proparty). Submitted 
by Stephen Royce, with report of August 27, t 

1924. 

46978 ‘Typical carbonate iron formation (high silica 

46979 Typical siliceous irm formation (high silica 

} ore). l 

| 46980 ‘Typical massive flinty chert. This is material 
| classified as chert in Royce report of Aug. 

27, 1924. 

| near contact with the ore, ; 

F 46981 Weathered sill, from Plymouth Mine, Sec. 
t 7, 34 an 16 ATS Ar + 4 x :: 
(s1.17653) 18-47-45, Gogebic Range, Michigan. Sub— 

} mitted by Pickands, Mather Coe, Sept. 

1924. see letter from C. K. Leith to Mr. 

| W. P. Chinn, Sept. 13, 1924 (filed wider / 
f ‘lymouth Mine). 

46982 Samples of iron ore from Heck claims, Hanes ; 

Lake, Ontario. Submitted by Pickands, | 
ff Mather & Co. with letter of September 17,1924. | 

! 46983 Siliceous capping on granite beneath slates, ; 
Sl. 17658 from hill west of Newport Mine, Gogebic dist., jf 

“ 17659 Michigan. Collected by C. K. Leith. I 

fe eile 

i 3



| of < Z ae ! ~ 46984 46984-46986 from Empire Mine, SW & 
ST, 17660 Sec. 19-47-26, Marquette dist., Mich. ~~ 

| Collected by C. Ke. Leith. See letter 

46985 to Stephen Royce, June 18, 1925. 

Sl. 17661 (Specs. 46984 and 46985 used up in | 
making thin sections). 

| 46986 

$1. 17662 

46987 uy eis 2 ae ea eK ok a OK Kk 

46988-46993 from Volunteer Mine, Sec. 25- | 
47-27 and Empire Mine, Sec. 19-47-26, 
Marquette dist., Mich., submitted by 
Stephen Royce with letter of June 22,1925. 

j : 46988 Volunteer Mine. Hole 16, depth 110-1151 t 
) Sl. 17663 

: 46989 Volunteer Mine. Hole 16, depth 110-115". 
Sl. 17664 

| 46990 Volunteer Mine, Hole 16, depth 115-120". 
Sl. 17665 

d H 
t’ 46991 Volunteer Mine, Hole 16, depth 150-155". | 

Sl. 17666 Analyzed by Lerch Bros. for titanium. } 

None found. ; 

46992 Empire Mine. Hole #1, depth 34’. 
Sl. 17667 Carbonate formtion. Analyzed by 

Lerch Bros. for titanium. None found. } 

| » 46993 Empire Mine. Hole #1, depth 39°. 
Sl. 17668. Banded carbonate formation. 2 t 

3 eee FORO i ak a ak ik eke ak eee a 3 

| 1.
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746994 = Empire Mine, Hole #2, depth 45%. = 

" “gle. 17669 Submitted by Stephen Royce with ~~ 
ot letter of June 25, 1925. . . 

46995 Empire Mine, Hole #2, depth 135". | 
Sl. 17670 "Graywacke". Submitted by Stephen : 

Royce with letter of June 22, 1925. 
2 oR ko ok ok ok ok oe kk OK kok 

46996-46998 from Volunteer Mine, } 
Sec. 25-47-27, Marquette Dist., Mich. | 
Submitted by Stephen Royce with letter ] 
of June 27, 1925, . 

: 46996 Hole #24. No depth given. . 
“afb. 17671 

46997 Hole #24, depth 50-55". 
| Sle. 67k | 

46998 Hole #24, depth 65°. 
Sl. 17673 | 

OR KR KO | 

‘ 46999 Iron formation from altura Property, | 
18 miles north of Dupuy, Quebec. { 
Presented by H. D. Squires, 1928, 

We KK KK kk ok ok oko kak KOK HH 

Jefe ie SEs ; 

; € Se BS mak 
| Soe Eiray 
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S663 Carbonaceous rock from Keéwatin green- | 
ie stones, Zenith Mine, Vermilion Dist., i 

; wae Minn, Collected by C. Ke Leith, July | 
a 1927. (Placed in Pre-Cambrian by Dists. | 

ea Coll.) i 

47664 Paint rock (altered greenstone) Zenith 
Mine, Vermilion Dist., Minn. Collected i 
by C. K. Leith, July, 1927. (Placed in 

: Met. Coll.) ! 

47665 Leached quartzite. Isabella Mine, 
Marquette Dist., Mich. Submitted i 
by Stephen Royce with letter of H 
July 30, 1927. 

47666 Fresh quartzite. Same. 1 
\j 

47667 Iron form. just above quartzite. Same. ! 

47668 Errington Mine, near Sudbury, Ont. 
Sl. 17674 Collected by C. K. Leith. August, 1927. 

47669 | 
j 

47670 9th level, East Vulcan Mine, Menominee 4 
47671 Dist., Mich, Submitted by Stephen Royce } 

; 4767. with letter of Jan. 18, 1928, t 

47673 Anvil Mine, Sec. 14-47-46, Gogebic 
sl. 17675 Dist. Mich. 12th level south cross i 
Sl. 17676 cut under the Eureka fault, i. e. south i 

so 47674 of the main quartzite and in ee 
Sl. 17677 slates. Submitted by H. w. Johnson 
eheee Z| with letter of Apr. 11, lone, eee io4 
wee by C. Ke. Leith as fine-grained diabase 

ae (dike material). 

pegs ies
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"47675 Ferruginous slate from Buch expl. 
in Sec. 16-38-26 near Faithorn, — 
Mich, Submitted by Stephen Royce 
with letter of Aug. 8, 1928. 
(Menominee Dist.). 

J 47676 & 47677 from Warner Mine, 
Sec. 9-44-33, Crystal Falls Dist. 
Mich. Submitted at request of 
Stephen Royce by W. J. Trestrail 

i with letter of Dec. 8, 1928, 

47676 Drill Hole #12, Chert at depth of 
about 79°. 

47677 Drill Hole #12. Slate from 108° 

47678-47683 Collected by Kenneth 
Leith in Crystal Falle Dist., Mich. 
during Magnetometer Survey, summer 

| of 1928. 
' 

47678 Angular float, 100 paces SW of 
Sl. 17678 center of SW-SW of Sec. 1-43-33, 

' 47679 Angular float, cénter of SW-SW 
Sl.; 17679 Sec. 1-43-33 on mag. line. 

47680 From well, 350 paces east of center 

Sl. 17680 of Sec. 17-44-33. 65° deep. 

1 Sige 47681 300* SW of SWcor. of SE-NW Sec, _ 
[ Se9si0 97661 17-44-33. wee 

: ll on 
asia : 5
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— 47682 From center of outcro r pe SW corner of : 
§1.17682 SE-NW of Sec. 17-44-35, — } 

. ! 
47683 100* NE of SW corner / of SE-NW s i 

S1.17683 1 7=44~33 eo oe 

FRR ORI OR Coke i 

47684 Samples of carbonate from Volunteer 
siliceous property, NE? of Sec. 25-47-27 \ 

Marquette Dist., Michigan. Submitted 1 

by Pickands, Mather & Coe, 1930. i 

47685 Samples of hematite from Volunteer ‘Ki 
siliceous property, NE* of Sec. 25-47-27, @ 

Marquette Dist., Michigan. Submitted | 
by Pickands, lather & Co., 1950. | 

47686 Samples of siderite from Helen siderite | 

property, Michipicoten District, Ontario. 

Submitted by Algoma Steel Vorporation, | 

August, 1930. 

47687 Typical sample of siderite from Helen 

- siderite property of the Algoma Steel | 

Corporation, Michipicoten Dist., Ontario, 

Collected by C. Ks Leith, September, 

1930. 

47688 Manganiferous carbonate underlying 

Sl. 17684 Sagamore ore. Sagamore Mine, Cuyuna 

Range, Minn, Collected by ©. K. Leith, 
July 1931. 

(see also next page) 

eee Zi = 
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Sample # 47686 Dr. C. K. Leith 

Description; Fine grained (average about .005 mm). Contains highly bire- 4 

: fringent grains, difficulty resolved by high power. About 
10 per cent insoluble in hydrochloric acid. q 

Methods: Sample ground and separated by © gravimetric methods. Bulk of j 

sample fell between 3.1 and 3.5 specific gravity. About 25 per 

cent of sample lighter than 3.1 and heavier than 2.9 specific | 

gravity. Qualitative borax bead test for Mn made on each gravity 

separation showed a concentration of Mn in the heavies with a 

: lesser amount in the lights. An optical study of the indices and 

X-ray study of each separate showed the manganese mineral to be 

Manganocalcite. The composition of the Menganocalcite covers a 

range in the sample from about 32 per cent rhodochrosite to 65 

per cent. 

Note: The gravimetric methods are modified standard proceedure, The 
optical methods are published in the American Mineralogist. 

Theodore D, Tiemann. 

| Copy _ to D.F.Hewett, Nov. 17, 1931. J a ene D. ares 

——
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47689 ‘Typical hematite from Tonkolili Valley near 

Gbonbomba, Sierra Leone, western Africa. 

11° 40° Long., 9° 66’ Lat. Presented by Mrs. 
Katharine Fowler Lunn, May 1932. (see map, 

: analyses and other data filed under africa". ) 4 

47690 Wissahickon mica schist (sedimentary), from f 

north of Baltimore, Marylami. Collected by i 

C. K. Leith, July 1933, on excursion of Inter- } 

| national Geological Congress. 

Specimens 47691 to 47699, incl., from titanium [ 

properties near Magnet, Arkansas. Submitted : 

by A. Ge Johnson, Century Zinc Co., Baxter i 

Springs, Kansas, with his letter of Nov. 27, fi 

1933 (filed under Titanium Deposits of Ar- i 

kansas). Samples Nos. 1 to 6 are titanium con- t 

centrates produced in the mill of the Titanium q 

£249k Corporation of America, located near Magnet, i 

Arkansas. 
47691 Sample #1. Product of electro-magnetic sep- | 

arator, averages 47% Tip. H 
47692 Sample #2, same, averages 57.4% MO,. f 

. 47693 Sample #3, same, averages 86.2% Ti0p. i 
47694 Sample #4, same, averages 92% Ti0g. i 
47695 Sample #5, high grade concentrates taken from d 

bag supposedly containing extra high-grade | 

concentrates. Averaged 95.1% Ti0,. ' 
47696 Sample #6, final product of concentrating j 

tables before going to dryer and separator. i 

Average 68.70% Tidg. ' 
47697 Rutile crystals picked up on the surface of 4 

this property. Average 91.1% Ti05. Consider- 4 
able clayey material in indentations of these 

__  dagged crystals. were this removed sample”
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would undoubtedly run 2% to 3% higher. 
47698 Specimen of titanium ore which was encountered 

in shaft, supposedly coming from drifting 
on the 81 foot level. 

47699 Rutile pebbles washed from clayey gravel, from 
gravel property of H. R. McKnight located 

| about 4 miles south of property of Titanium | 

Corporation of America. Analysis 94% Tid. | 

ERE REE | 

47700 Drill core from Hollinger gold mine, Porcupine 
district, Ontario, showing typical formation 
and ore. Presented by A. H. Wohlrab, Asst. : 
General Manager, July 1935. ( 

47701 Conglomerate at base of Hanbury slate, Penn ! 
| Mine, Menominee iron range, Michigan. Col- 

lected by Stephen Royce, April 1936. (see | 
his letter of April 21, 1936 to Cc. K. Leith, i 
filed under Penn Mine). | 

| 47702 Gold ore from shear zone in Keewatin, from the 
: shaft of Hollinger Cons. Gold Mines, Ltd., 

on the Smith-Thorne gold claims, near Horwood i 
| Lake, District of Sudbury, Ontario. Present- i 

ed by Geo. A. Thorne, Jr., April 1936. 

47703 Gold-bearing rock from shear zone in Keewatin } 
on the north side of Newton Township (south- | 

| west of Horwood Lake), District of Sudbury, 
Ontario, discovered by Hollinger Cons. Gold i 
mines, Ltd., fall of 1936. Collected by 

| C. K. Leith, September 1936.
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47704 Typical scarn ore from central Sweden. Col- 
| lected in August 1936 by C. K. Leith, in com- 

pany with Dr. Per Geijer. 

47705 Sheared sediments along Caledonian thrust planes 
| 47706 near Abisko in northern Sweden. Collected in 
| August 1956 by C. K. Leith, in company with 

| Dr. H. A. Brouwer. 

| 
] 
| 

| 
| 

| 
i i 

, 

| 
j 

an





< Se ee rere ea le erst rn aS cosy piesa ear see oxi og esac a Mn SS OT eons apres RON Naa Gi er es ee Bee ian eiecn orca fc eau cok 

Ce oe oe oe ae a Sa m incicati Gie tieeelh REN ume a eee Poker ante eM seperti ee ast aE Baas i Sed -.....Lhmrr— | eee ee ee ee cos ae | OS ay Sela eee Pee nena Gases ee NG pe Ee | 
ee 2 a a alias esa eS alee URE Ut berien noe utna aaan aS Ge lea ieNN @ 

Deets aera CCR OR Raby MADINA nte WN Sete Leal a ACaare yo ancl a hives aches | Soy oo ao oo ee oe) 

Be a et cn ametien yuseer ele Sean eT 
5 carseat arc utas Ste Bn Me ara e Ra hae Mees oe ACIS dant aster neh acon creer Seas | Satan eke Ho cee eta aa een a POA Crone ie | A OP ee ee ee Shs ees ee ace on ee COE eee gee Reve a at Soe ch a se 
es A Ue ae poeta Rates PRE eer tance ne ani ee Pe ee eae CSA SSO es Nee rere a Pe ee enolate ery nek Ne es SR es [Aer Cane Ee emes auger seta deen ears Gia Sia errs eae ee 7 RN eek alae eta gh eri een user reek tc Accra CUR ua pea eae ke ih 
Rae aa US Asen? HG seta antares penne angus Sete Ne Che ara ppeast tera Ae ea ee = a ois eae uaa EST Lnvear eae URES cen ON ere oe 

os, Hotiemmcaiaaes Saab cater ica ea Mnnig ap agit Ee teeta metre tn, Te (ae es ataanedtines , Sake Sato ait Mu ean as DROUIN RCE erences nee Bee oe eee Ce Ser acai See eee ese eee RP eyesore Dea Ga he gees os : Mee BAC RGR NGOs sea ea NOT Ima NS Sue ha eRaee NICE cee e ee a ba SOG eee) eu niaae oe eee een eee oe ey i We ae oe eo ee ee ee i Sy cerry eas 
ae gh eae a eee cae ease bier oe ea oe | 
ta See eee Say ose oeeitea ty tara ert Bee ae emiaes ee =| 

b,. Hatinea. tac, ep meta a aetna Kips run ee srine ccae sare tare orate SSS ene ernague anes Neer ES © Sb 
Ug Cee ee ain ee BIG eee a Cony ener Se 
Pee Beare ato kr aan ree len Fees, Va asta ot 
baer aaa gman nea rene Ie n RG cde Segre a ene ag oS ae {Roe an Uae siren caate nc Aer Pag aaa ee oR Rc paneeiay, Seman Pee eS ea LN See olan wate HA RAUAS Eee Bp PA aaa as ona oe ae See ea ae) 

{Ge yen ea rece cGeipa cat Ricco) eee nar eae Pe Parente Ea a see a a Sea x ee ‘SN RAT GAO CaP Meare SIRES RV ANS aad as eae ete Bee Suen e ee weal ei 

ea Su ease WRN rca Weer iS eau e es Poe cee a 
ERR EACa SSH ORNs Boma ere nantnkeeas fy SUN Satta en SOC oMaRte on eG ReRCRE Ne Ce a oe a 
Seen ca a One NUE MANO Lc, Se Game cape ae ea ee coe oe Saar enmuiace sate Uren ani ean SOG Linen manage oe 

eo eS MISIiarih a a BER Sha ASM ear eMRi iia one Se faa oe bane ue uo Sue Epa ween Gea oan Ge Weave Dic GRE eee a) Tenet Reais aes Sere Serene Sec atu ee ey See Bs : Pi aUcie comin aeencs fanaa Mutt te Nin Seance ORR a Uigeiz eae tty ee aie 
SP sites ‘ Beecher wtomemiletenuCinG Ameria ucres eee Ne een Walia NE NCO See ar 
Sees Babee oeeuaicti are en ce ce Ren Beate oe apnea NON ae ae Ee erty ce) 

ae SS Cae as ees Sey Ee ees a 
NERC TORN Cate eae eaoea coer aaa One Peay aaroeree pas icasenenn ae aca ene ee es 
REN eee OnE reine aie Ue g emet Lk pane ais Seana ee ro eR Gaerne era sau enema te SaaS See etn Get DRAIN pease eauaunncs eerie Sian ee ae a Les Ie aE ISI acre mn asa ea Cutar Pieces mn eee | | Nantel ke eae an ua ea Pisa ce eiatea er aus erento Cte Bite cater 8 
Le peptsacre UAE ee area Mas einai sfecis tue eect Seana ean Seay cae! po See cae | 

BG SSR On Oa eer eae eres Aare ee cee aI Goren etc te a oe Cate ee rete smal at aati seas eam te Vaca ee ue 
PER Ree chet ects tees nee sh (Git SSR ate wma CaN ee EN ESS eu aucal eC evan anal ee aw POLS Noni s SRS Sore cee RO leek earch Ses SS on Nae aoe ee Seg sera ee tance al” JS ee er SIS Seema Spar. Ra ee aun ee


	Blank Page



