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The heavy, non-magneti c resi duals of certain !!aJll!lles 

ilollected by the Wisco nsin Geo logical SurVE!Z!. 
The samples were crushed with a Blake Crusher and then ground 

i n  a gyratory until all the pulp passed thru a 40 meHh. The pulp 

was then sized into four grades; namely, 60+, 80+, 100 .. , 100-. 

Each size was first pa=ed. From the concentrlLtes the mag

netite and iron was removed by means of a horse s hoe magnet, after 

which the n on-magnetic portion was conc ent rated in Thoulet s olu

tion . Three separations in Thoulet s olution were ne()essary in 

most cases to separate the light minerals from the h!lavy ones. 

Finally the paramagnetic minerals were removed from the concent rate 

with an electro-magnet. 

The h1ghest percen tage of conc en trate was obtalned from the 

lOOt s1 ze. A high concentrate in maS t cases was seplLrated from 
, 

r� �fJ 
100-. The 80+ size gave less than the 100- size, an,! 60� general- \ � 

0t ly gave only a few grai ns. The average wei ght o f  tho 80l- concen- � I"'" 

trate may have been about .02 grams, th e he aviest about .2 grams. (J � 
The separations were n ot quanti tati ve and very few c�ncentrates 

were actual ly weighed. 

Apati te, zircon , and ti tani te were thl! th ree p:rincipal con-

stituen ts of the heavy n on-magnetic, concen trates. Galena and 

pyrite were generally present. A minor part of the lmlphides 

may represent contamination from the crusher. Since a few samples 

had n o  sulphides, it seems improbable that a very la:rge amount of 

the s ul phides came from the crusher. 

The heavy non-magnetic minerals found in rocks of the s ame 

type are very much alike. Mos t of the granites and gneisses have 

tVoFJ! 16-/ 

/ \ 0 ore: 

f' CIJ 
( 



/ I, 
/ 

- " 

no distinctive residuals. Zircon and titanite are less common than 

apatite. Some samples have neither zircon or titan ite, some have 
• q.......,.(. .. .... j... ./ 'fu,..vyt .".,.....:.-one or the other, a few have both. Numbers 26314 and 27022 seemed 

� �<+/ e ...... 'e> �c-... �. 
to have neither titanite or zircon. Numbers 26315, 26316, 26317, 
IfI.-,.e 4<5-3,", -t ... -.... e-

26817, 26248, 26854 had titanite but 
• 

seemed to contain n o  zircon • 

31-7.1 
Titanite was abundant in the residuals of 14690, 26854. The follow-

ing had zircon but no titanite� 25298, 15089, 26256, 26849A, 26284A. 

Both zircon and titanite were present in 14690, 7977. Apatite was 

present i n  all samples. 

It" is impossi ble to group the sample s on the basi s of striking 

resemblances or differences o f  their heavy residuals. 

The titanite grai� were all broken and w ithout crystal form. 

As a rule. the zircon grains were broken b ut Showed sharp crystal 

outlines. Sharp crystals of apatite were common but most of the 

apatite grains were angular from breakage and had no crystal outline. 

Some of the apatite grains were Do unded and had a frosted ap

pearance, as tho the rocks in which they occurred were of sedimentary 

The rocks Which showed rounded apatite grains were numbers \" origin. 

26314, 26316, and 14474. Number 14474 also contained zircon but 

the latter" was angular and broken. The first two, numbers 26314 

and 26316 are gne isses and therefore of doubtful origin, but number 

14474 is a granite. In no case were the zircons rounded or of sed-

imentary aspect. 

For detai ls See the following tabulations. 
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Sample 
No. 

wt. 
Total 
Pulp 

wt. 
160t--

Record of ReaVl Residual Studies. 

% wt. 
160� 180+-

% wt. % wt. 
18Of- IIOOt 1100+- No. 

-100 
% 

No. 
-100 

26314 Gneiss 132.4 113.3 8.59 277.6 20.9 154.2 11.6 778.9 57.6 

26315 Gneiss 6a2.6 84.7 13.6 80.1 12.8 76.4 12.2 381.4 61.2 

26316 

2631'1 

,; 26817 

" 14690 

Gneiss 1000.3 116.9 11.6 242.9 24.2 146.3 14.6 494.2 4.9.4 

Gneiss 1256.4 92.2 7.34 158.3 12.6 155.8 12.4 850.1 6'1.6 

Dike 1041.4 110.2 10.5 239.3 22.9 203. 19.4 488.9 46.9 

Granite 666.3 77.3 11.2 179.9 26�a 95.4 13.9 333.'1 49. 

v 79''1 Granite 331.8 57.2 17.2 6'1.9 20.4 31.1 9.4 135.6 41.0 

/27022 Granite 650.4 51.'1 '1.90 158.5 24.2 105.7 16.2 334.6 51.3 

,,26248 Granit�685.4 146.1 9.24 463.6 29.1 206.1 12.9 770.6 4'. 

v26854 Granite 236.1 23.8 10.1 51.6 21.9 36.1 14.9 124.5 63. 

�25298 Gabbro 1141.6 122. 10.69 282.5 24.7 209.3 18.3 527.5 46. 

/16089 Granite 198.6 16.2 '1.66 42.7 21.4 28.1 14.1 112.6 56.8 

-14474 Grani te 416.7 39. 9.4 81.8 19.6 50.9 12.2 244. 58.7 

�26266 Granit�1489.5 129.3 8.6 344.8 28.4 865.6 17.8 760.4 60.6 

,'" 

t .39'1 
! 
,,"l 
l .587 

': .187 
"1 ,.02 J.ss 
• 
:1: 

liOne 
! 

Bon e 

T.L. 

·.247 

% 
#60 

on 
H.S.M. 

.35 

.69 

.11 

.02 

\ft. 
#SO 
on 

H.S.M. 

.437 

1.12 

.50 

.024 

24.40 

T.L. 

V.L. 

.044 

.503 

lione 

.77 

.11 

.23 

1.038 

I�O 
on 

R.S.M. 

.16 

1.4 

.06 

T.L. 

R.S.lf. = Horse Shoe Magnet. 

t·L. a Very little. 

, 1 
" 
i 

wt. 
#100 

on 
R.S.lf. 

.367 

.604 

V.L. 

.050 

.90 

Jane 

.4'1 

.075 

.177 

2.3 

Joo 
on 

R.S .M. 

.23 

.79 

wt. 
1-100 

H.S.Y. 

3.312 

1.95 

.147 

9.69 

.089 

.067 

.881 

.48 

.051 

.437 

2.11 

% 
#-100 

H. S.M. 

.42 

.51 

.017 





�Ol \0.. ]!IO. Kesh. Apatite Titanite Ziroon Pyrite Galena 

t..;.,t- 14,690 100- Colorless ,broken, Broken ,50 --

and sharp prisms 

� 7977 60� . Colorless, 90% 1 ziroon Broken Cubes 

� 7977 aOt Broken Broken 

p 7977 100+ 90J& Sharp prism, 
pyr.colorlesB 

� 79'17 100-

r 2702! 60+ Broken 

� 2"1022 ao+ Broken CubeB 

r270a2 100+ Cubes 

P 27028100- --

P26248 60+ One grain CubeB &: 
broken 

r.26248 80+ Broken,oolorlesB Broken Broken CubeB 

y 26248 lOO+- Colorless ,broken Broken Broken �26a48 100- --

P 26854 60 Titanite � Broken 

�26854 80 

Ha6854 100 Colorlesa,broken Broken 

� 26854 �OO- Broken, sharp Broken Stria ted 
prisms 

V25298 60t Brown, long Broken CubeB 
prism.pyr. 

�.J;- 25298 80-+ Broken,colorlesB Prism &: pyre Broken Cubes 
Sharp,brown &: s)hal-

1Y25898 lOOt 
erite 

About 7� 1/3 pyrite 
Prismatio 
100,111;001 

t>t.- 25298 100
· 

���15089 60. 15 grains,colorless 

��15089 80+ D, oolorless 

10 grains 

Broken 

Amount 
of R.Bi4� 

- ual. 

Very l1tUe 

.01 gram 

.01 

Only a few 
grains. 

Only a few 
grains. 

A few grains 

Very l1t tle 

.1 gradla 

.O! grams 

.071 
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Apatite !itanite Ziroon Pyrite Galena Amount of 
Residual. 

� 16089 100i

" 15089 100-

Broken , oolor1es. Few grains 

90% oolorless,most1y 
broaen,some prisms. 

ColQr1es., 
ziroon prisms 
& pyr� Few grains 

" 14474 604- Round,near1y opaque 
apatite. 

" 14474 80f Sharp prism and 
rounded. Semi-trans
lueent grains. 

" 14474 10010 Ditto 

Few ,broken 

" 14474 100- Color1ess, broken ... few, grains 

" 26256 604 --

" 26256 80+ Brown,prism. Cubes. 

, , 26256 100+ 

" . 26256 100- Colorless,sharp 
prisms ,fragments 

26849A Sharp prisms, 
broken, eo1orless 

26849A 80 

26284A 80 Sharp prism, & 
pyr. some broken. 

Pyr. 

Brown , prism. 
Pyr.Some with 
2 pyr.of same 
order. 

Brown,prism, 
pyr. 

S eoler1esB, 
110,111 

Broken Cubea 

Broken 

Broken, 
951' 
All Cub-es 
pyrite. 

91� py- Cli8es 
rite 
broken 

.1 gram 




