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FIGURE 2. MARQUETTE DISTRICT, MICHIGAN
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FIGURE 6. GRAPHS SHOWING FLUCTUATIONS OF WATER LEVELS AND RATES OF PUMPING IN THE VICINITY OF THE MORRIS MINE

MARQUETTE DISTRICT, MICH.
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FIGURE 7 GRAPHS SHOWING TYPICAL WATER LEVEL FLUCTUATIONS AND RATES OF PUMPING AT MINES
IN THE ISHPEMING—-NEGAUNEE AREA, MARQUETTE DISTRICT, MICH.
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System Series Formation or unit ock type ﬁ Thickness
' | | ' (feet)
Recent | Alluviw., ewamp, and 35ilt, wiayv, cand, gravel, muck,
lacustrine deposits mari, anﬂ ;Jat deposited in
o . g rivers, swnmps, and lakes
> I i . et e e
g Pleistocene Glacial drift: Unatratifisd to slightly stratified 0 to 283
K Till neterceancous mixture of sand,
LY Outwash gravsi, c¢. sy, and boulders
or Lacustrine deposits Sand, gravel, cobbles, and boulders
Fine sand, silt, and ciay |
r—-. + e - Unconformity e o - ﬂ-!
Killarney granite® Acidic intirusives Granite -
e — — _ — —
Keweenawan | Basic intrusives Diabase and basalt (*diorite®) -
 —— ~— Unconformity \ma
| Michigamme slate (including Slate and mica schist {grunerite- 1,000
Bijiki iron-formation magnetite schist and siderit:ic to
member ) chert) l_ 2,000
Clarksburg volcanics Greenstone and conglomerate (cus : Several
by diabase and basalt) i thousand
Upper B . u . . 1
Greenwood iron-formation Grunerite schist with chloritic About S0
material and quartz sand;
gideritic slate containing
specular hematite or masses of
*specularitic schist*
Goodrich quartzite Quartzite and conglomerate 1,550
Unconformity 1 -
-
: = Negaunee iron-formation Sideritic slate, grunerite- About 1,500
s 5 magnetite schist, ferruginous
3 3 slate and chert, and jaspilite | H
: | B .
& Middle .. ;
v Siamo slate Slate, graywacke, and "quartzite" About 650
‘E Ajibik quartzite Quartzite (with slate, graywacke, 700 to 90C
and basal conglomerate)
Unconformity {
Wewe slate Slate (with graywacke, conglomerate, 1,050
and mica slate and schist)
Lower , : |
Kona dolomite Cherty dolomite (with slate, 700 to possibly
graywacke, and quartzite) 1,400
Mesnard quartzite Quartzite (with conglomerate, 670
graywacke, and slate)
Unconformity 4
Granite, syenite, and Granite, syenite, and peridotite -
laurentian peridotite |
Falmer gneiss Gneiss -
Kitchi schist Basic schist -
Keewatin
Mona schist Basic and acidic schist —we ,J
sStratigraphic position doubtful Sources of data: U. S. Gecl. Survey Mon. 28

U. S. Geol. Survey Mon. 52

U. S. Geol. Survey Prof. Paper 184
Michigan Geol. Survey Centennial Geological
Map of the northern peninsula of Michigan



Table 20,—Chemical analysis and related physical measurements of ground water in Marquette district, Michigan

(Dissolved constituents given in parts per million)

Elevation
te of sanpl. FPormati Specific
Well No. Location C:loc:ion :lnt -& or soures Tewp. Silica Alu- Iron Man-  Cal- Mag-  Stron- Barium Sodium Po- Bicar- Car-  Sulfate Chloride Fluo- Nitrate Phos- Boron Dissolved Hardness Conductance  pH Color
or below Or.  (S10;) minum (Pe) ganese cim nesiva tim (Ba) (Na) tassiua bonate bonate (so,') (C1)  ride (m’) phate  (B) solids s CaCoy (Kx.\g‘ at
sea lovel (A1) () (Ca) (Mg) (3r) (x) (Heg)  (Coy) (r) (Po,) 2
(feet) (mlc:/omhoa )]
e
SAMPLES COLLECTED AT
T. 47 N., R. 26 W,
Athens mine #1 ME3SWESEL sec. 6 2- 5-52 Glacial drift &6 12 0.0 01 0.36 n o1y 5.5 6.3 262 o [ 5.2 0.1 23 0.0 0.2 293 254 w88 735
T, 48 N., R. 26 W,
Negaunee mine 1 SEASE{SW{ sec. 32 2- 5-52 do. % 1n 0 9 w00 77T 2B 10 1.9 270 o [ 1 A 1.6 0 .2 337 286 547 N2 s
T, 47 N., B 27 ¥,
. .2 2- 5-52 do, [ u 0 .07 .00 6 15 69 23 136 0 110 3.0 Q13 03 23 222 48 712
::::"s.ur my. -t W 1 3-20-52 Lake 36 &l 1 16 .00 5.6 2.4 .8 7 20 o 5.9 21 a1 o 0 0 3 2% 52 5.0 7
T, 48 N., B, 27 W.
Teal Lake 3§ secs.’35, 36 3-20-52 1,362 Lake 3% 6 1 a0 .00 12 3.2 .8 .7 @2 o 7.0 .9 .2 5 0 w0 54 L2 86 69 5
T. 47 N., B 28 We
Morris Mine #1 k7 o sec. 1 2- 5-52 Glacial drift &5 4. 0 25 1.2 92 23 20 1.3 225 0 40 .8 Sy 7 0 .0 39 323 578 3
Norris Mine #6 | 2- 5-52 do. 12 0 3.7 k36 9. 1.6 1.2 132 o 2 o .2 3 SO0 .0 153 128 24 15
Morris Mine £10 2- 552 do. PO R 0 21 w5 57 18 1.6 1.5 156 9% pars a1 a 0 .0 210 as “08
To 47 Nop Re 29 W
Humboldt TW & b/ WOWOME sec. 2 10-20-49 1,537 Glacial drift I 1.0 16,8 5.7 20 0 6 7.1 -
T. 48 N., R, 29 W,
Humboldt TW SV Ef sec. 35 10-11-«9 1,552 Glacial drift 'S 2,5 2.8 3.2 6 0 ] 6.8 -
Humboldt TW 1 ( I sec, 35 1,550 do. Akd 1.8 2 L0 Ly 0 76 -
Humboldt TW 124 Wi sec. 36 n-n-w 1,553 do. 3 9.2 37 k2 8 0 109 -
L i
Eastern section of distriet
Maas Mine
Drip from roof, 20 ft. ThSS, 2,162 of SE  1-24-52 - 9 Top oxidized 54 64 .0 .87 1.4 588 17 NV 62 n 109 0 1,430 70 .8 .0 O 5.4 2,450 1,540 2,400 66 0
:{: top raise from cor. 6, soft-ore
level T, 47 N., R
Drip from roof of 6700 Ti6S, 1,9264 of SE 1-24-52 - 113 Bottom of 57 9.3 .0 A5 .00 6l 52 K'Y 180 20 132 0 1,570 255 8 13 0 13 3,00 1,750 3,130 68 o
cross cut 30 ft. from cor, sec, 6, oxidized soft-
th Level To 47 N, Ry 26 W, ore
Drip from roof of Sth 3288, 1,560 of & 2-1-52 - 10 Siamo slate - 7.3 .0 .72 .00 400 22 0 a/ 100 19 W o 905 209 1.0 1l 0 80 1,80 1,090 2,130 T 2
level at 5300 ft. cor. sec. 6, footwall
switch TOAT N, B 26V,
NMiddle section of Negaunee Basin
Cliffs Shaft mine
Flow from vertical drill  6,81G5, 18,7854 of  1-28-52 % 902 Overburden and 45 8.7 .0 A4 .00 48 16 - - 7.5 27 156 8 1] 12 a0 21 0 - 229 186 385 7.6 o0
hole 8th level raise S8 cor, sec, g‘ bedrock
To 47 N, R, 26 W,
Drip from roof at drift  5,8108, 20,1604 of  1-28-52  + 950 Bottom of axid- &6 87 .0 .08 .00 52 17 0 8/ 17 8.7 203 10 & 12 o .8 0 s 2%7 202 453 7270
near raise on 5th level SE cor. sec. ‘z’é ized hard-ore
T. 47 N., R. 26 W,
Drip from roof of 6th 5,118, 17,965 of  1-28-52  +1,000 Goodrich quart- &5 7.6 0 A .20 32 16 KV 8.5 31 k0 9 8.0 227 20 0.2 183 pri 32 79 2
level raise SE cor, sec. gz m.. mm
T. 47 M., R, 26 W,
Drip from wall of drift  5,6505, 17,665 of  1-28-52  + &30 wuoa iro- - 76 .0 W 00 57 28 0 a/ 12 [y 8 o0 10 16 SLs 0 0 337 259 532 7.8 3
50 ft, from 8th level SE cor, sec. 6, formation
T W7 N, R 26 W,
Matler aine A shaft
Flow drill hole 89, 7200 2,314, 12,975! of 1-30-52 - 932 Bottow oxidised 59 81 .0 3l 3 2 17 - - 52 31 a o 757 2 .8 .0 0 - 1,280 730 1,460 7.2 2
crosscut on 7th level SE cor. sec. 2‘ iron-foreation
T 47 N., R, 26 W,
Drip froa roof of 8} 1,2808, 14,655 of  1-31-52 1,196 Siamo slate - 83 .0 7 30 190 35 5 s/ 340 I 8 o a3 330 821 N ) 1,830 620 2,560 68 5
posket level, 30 ft. SE cor. sec. 6, footwall
from bottom shaft T. 47 N, R. 26 W,
Central section of district
Greenvood mine
Flow from drill hole 162 15,9805, 6,3804 of  3-25-52 - 183 Hanging wall 55 6.8 .0 1.2 1.9 452 155 6.0 8/ 1,080 5 2 o 2.1 3,030 o .0 0 1 5,050 1,770 8,380 5.k 12
on 5th level & cor. sec. 1, quartsite
To &7 M., R 28 W,
Plov from drill nole 173 15,9905, 6,360 of  3-25-52 - 183 Negaunes iron- 54 71 .0 L1 13 408 151 5.0 af 963 19 % 0 3.7 2,690 o .0 20 10 4,470 1,80 7,560 5.9 7
on 5th level XE cor, sec. 1, formation
T. AT N, R 2B W. Jasper
Morris mine
Drip from roof of drift  3,4505, 1,4l5W of 3-25-52 - 32 Bottom of soft~ &8 8.9 0 47 .50 1L 63 1.5 af 10 u 23 o U3 2.4 0.5 Bt 0 23 422 310 a7 Tk S
50 ft. North of Sta. 1617 KE cor. sec. 1, ore Negaunes
on 9th level T. 47 N, R 28 W, iron-formation
Drip from roof of drift  3,3258, .m of  3-25-52  -125 Siamo slate 45 8.2 .0 .12 .50 10 5.6 2.0 af 13 10 22 o 122 5.2 0.5 .0 0 29 385 215 5Th T4 3
280 ft. east of St. M1245 NE cor, sec. footwall
on 8th level T. 47 N, R, zs w.

E/ Bariun less than 0.5 pm turbidity test (n-n of test).
B/ Analysis furnished by Cleveland Cliffs I
&/ In Tach. Rept. No. 3 Ground-vater problens « o2 tron River distriot, this is reported as Kx10™>
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