




Direction Location 

(1)  S. 3° W. 

S. 1° W. 

NW¼SE¼ sec. 21, T. 42 N., R. 35 W., about 1,000 feet 
NE of farm house.  (See note at end of table.) 

(2)  S. 4° W. 

S. 5° W. 

S. 7° W. 

300 feet east of (1). 

(3)  S. 5° W. 

S. 6° W. 

S. 13° W. 

600 feet ENE of (2). 

(4)  S. 7° W. 

S. 8° W. 

S. 11° W. 

About 100 feet west of farm house referred to in (1). 

(5)  S. 8° W. SW¼ sec. 36, T. 43 N., R. 35 W., about 400 feet south 
of Stambaugh High School.  (See note.) 

(6)  S. 14° W. About 100 feet SW of new school addition; and north of 
(5). 

(7)  S. 34° W. NW¼NE¼ sec. 13, T. 42 N., R. 35 W. 

(8)  S. 0° W. NE¼SW¼ sec. 8, T. 44 N., R. 35 W., on summit of high 
outcrop ½ mile west of Gibbs City; striae and 
chattermarks convex to north. 

(9)  S. 43° W. 

S. 48° W. 

S. 51° W. 

SW¼ sec. 13, T. 45 N., R. 37 W., outcrop on east edge 
of Forest Highway 

(10) S. 81° W. 

S. 83° W. 

Center of sec. 19, T. 43 N., R. 31 W., in cut of road to 
Michigamme Falls, 1.9 miles north of State Highway 69. 

(11) 
(a)  S. 86° W. 

S. 84° W. 

S. 81° W. 

S. 79° W. 

SW¼ sec. 19, T. 43 N., R. 31 W., 1.25 miles north of 
State Highway 69 on same road as (10).  (See note.) 

(b)  S. 41° W. 

S. 48° W. 

Earlier striae on same outcrops as (a). 

(12) S. 83° W. 

S. 81° W. 

SW¼ sec. 18, T. 43 N., R. 31 W., NW of Mansfield 

(13) S. 20° E. 

S. 35° E. 

Center of sec. 2, T. 46 N., R. 37 W., on east side of 
road. 

(14) S. 52° E. NW¼ sec. 2, T. 46 N., R. 37 W., on prominent 
moutonnee on hill south of creek and old slate quarry. 

(15) S. 30° E. 

S. 35° E. 

South of center of sec. 9, T. 46 N., R. 37 W., deep 
grooves in outcrop on NW side of road. 

(1) These grooves on ,"roche moutonnee" outcrops of greenstone breccia are accompanied by faint tail-like ridges of the 
greenstone trending south from light-colored inclusions in the breccia.  The inclusions obviously offered greater resistance 
to glacial abrasion and buttressed the tails of greenstone in their lee. 
(5) A few crescentic chatter marks on this outcrop at the south end of the athletic field are convex to the north, affirming 
southerly ice movement. 
(11) The striae listed in (b), showing a much more southerly direction of ice movement than those in (a), are found only in 
small remnant patches en the west slopes of outcrops where they were not eradicated by the later abrasional work which 
product the striae listed in (a). 
Table 1.  Direction and location of observed glacial striae. 



Date Flow at 
upper weir, 
gpm 

Pumpage 
inflow within 
reach, gpm 

Outflow at 
lower 
end, gpm 

Gain (+) 
or loss 
(-), gpm 

11-30-45 128 3,220 3,300 -48 

3-2-46 345 3,055 3,260 -135 

4-29-46 2,390 3,120 4,880 -630 

9-18-46 381 3,227 3,649 +41 

9-20-46 685 3,213 3,807 -92 

9-29-46 628 3,196 3,850 +26 

9-30-46 528 3,210 3,769 +31 

10-1-46 489 3,178 3,679 +12 

10-2-46 465 3,223 3,666 -22 

10-4-46 433 3,326 3,773 +14 

10-5-46 422 3,162 3,704 -120 

10-6-46 404 3,183 3,645 +58 

10-11-46 459 3,307 3,668 -97 

10-12-46 402 3,277 3,655 -24 

10-13-46 386 3,326 3,521 -191 

10-14-46 390 3,330 3,542 -178 

10-18-46 413 3,348 3,602 -59 

10-19-46 395 3,254 3,628 -31 

10-20-46 383 3,189 3,519 -53 

10-21-46 390 3,256 3,560 -94 

10-22-46 391 3,238 3,518 -111 

10-23-46 388 3,253 3,441 -200 

11-21-46 406 3,020 3,780 -254 

6-10-47 3,360 3,198 5,880 -678 

Table 3.  Gains and Losses in Sunset Creek. 
 
Date Flow at 

upper weir, 
gpm 

Pumpage 
inflow within 
reach, gpm 

Outflow at 
lower 
end, gpm 

Loss, 
gpm 

4-15-46 191 1,605 1,710 86 

4-16-46 173 1,600 1,685 88 

4-17-46 185 1,600 1,680 95 

4-18-46 162 1,600 1,690 72 

4-19-46 207 1,605 1,700 112 

Table 4.  Gains and Losses in James-Sherwood-Minckler ditch. 
 
Time since flow 
started (hours) 

Vessel No. 1 Vessel No. 2 Vessel No. 3 

*Clear water* 252 47.5 169 

2 166.2 33.3 97.2 

5 52.2 31.8 54.8 

24 27.7 21.5 27.8 

30 23.5 18.2 22.3 

48 18.8 14.6 18.8 



98 10.4 8.9 11.3 

124 9.3 6.8 9.8 

148 7.9 6.4 8.0 

196 6.8 5.5 6.7 

267 5.2 4.9 5.1 

316 4.5 4.4 4.3 

364 3.7 3.6 3.6 

460 3.2 2.9 3.1 

628 3.1 2.9 3.0 

Table 5.  Percolation Rates in Gallons per Day per Square Foot at 60° F. in Permeameter Experiment. 
 
 Above ledge Below ledge  

Year Public 
Supplies 

Mineral 
Hills 

Else-
where 

Mineral 
Hills 

Else-
where 

Total 

1936 513 6,324 No data 3,270 1,632 11,739 

1937 531 5,623 No data 1,399 1,572 9,125 

1938 491 6,075 1,429 1,336 1,857 11,188 

1939 465 6,275 1,943 1,489 1,785 11,957 

1940 507 6,029 1,057 1,936 1,842 11,371 

1941 575 5,964 2,067 1,987 1,870 12,463 

1942 742 7,092 1,963 2,271 1,917 13,985 

1943 658 8,300 2,042 2,487 1,812 15,299 

1944 631 7,902 397 2,387 1,340 12,657 

1945 694 7,259 1,306 2,504 1,377 13,140 

1946 690 7,904 2,010 2,671 1,239 14,514 

1947 831 6,030 3,429 2,151 2,196 14,637 

Table 6.  Estimated average pumpage from Iron River district, in gallons a minute. 
 
π(Yo±Y)M X/M 

 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

0 -∞ -1.3103 -.7199 -.3851 -.1605 0 .1169 .2008 .2574 .2903 .3010 

1. -.2651 -.2277 -.1342 -.0200 .0914 .1884 .2677 .3286 .3714 .3969 .4054 

2. .4413 .4489 .4703 .5016 .5382 .5754 .6097 .6385 .6600 .6733 .6778 

3. .9575 .9598 .9666 .9768 .9894 1.0029 1.0161 1.0275 1.0365 1.0421 1.0441 

4. 1.4201 1.4209 1.4232 1.4268 1.4314 1.4363 4.4412 1.4455 1.4490 1.4512 1.4519 

5. 1.8646 1.8649 1.8657 1.8670 1.8687 1.8705 1.8723 1.8739 1.8752 1.8760 1.8763 

6. 2.3026 2.3027 2.3030 2.3035 2.3041 2.3048 2.3054 2.3060 2.3065 2.3068 2.3069 

7. 2.7382 2.7383 2.7384 2.7386 2.7388 2.7390 2.7393 2.7395 2.7397 2.7398 2.7398 

8. 3.1730 3.1730 3.1731 3.1732 3.1732 3.1733 3.1734 3.1735 3.1736 3.1736 3.1736 

9. 3.6075 3.6075 3.6075 3.6075 3.6075 3.6076 3.6076 3.6077 3.6077 3.6077 3.6077 

For all values of X/M 

π(Yo±Y)M π(Yo±Y)M π(Yo±Y)M 

10. 4.042 20. 8.385 30. 12.728 

11. 4.476 21. 8.819 31. 13.162 

12. 4.910 22. 9.253 32. 13.596 

13. 5.345 23. 9.688 33. 14.030 



14. 5.779 24. 10.122 34. 14.465 

15. 6.213 25. 10.566 35. 14.899 

16. 6.648 26. 10.990 36. 15.333 

17. 7.082 27. 11.425 37. 15.768 

18. 7.516 28. 11.859 38. 16.202 

19. 7.950 29. 12.293 39. 16.636 

Table 8.  Values of function log10 [cosπ(Yo±Y) / M-cosπX/M]. 
 
Depth At footwall At middle 

of aquifer 
At hanging wall 

0 0 0 0 

100 -90 -90 -90 

200 -179 -179 -179 

300 -270 -269 -268 

400 -365 -358 -353 

500 --- -433 -417 

600 -455 -448 -442 

Table 9.  Hydraulic potentials, in feet of water, in a vertical aquifer 157 feet wide with a long drift 15.7 feet wide at the 
footwall, 500 feet below ledge; negligible head of water above outcrop. 
 
 Negligible head of water 

above ledge 
200 feet of water above ledge 

Depth Footwall Middle Hanging 
wall 

Footwall Middle Hanging 
wall 

0 0 0 0 200 200 200 

100 10 10 10 174 174 174 

200 21 21 21 149 149 149 

300 30 31 32 122 123 125 

400 35 42 47 89 98 106 

450 26 50 61 57 89 105 

500 -- 67 83 -- 95 116 

550 81 105 116 96 123 130 

Table 10.  Pressures, in feet of water, in vertical aquifer 157 feet wide, with drift 15.7 feet wide along the footwall, 500 feet 
below ledge. 
 
 Depth of water above 

ledge (feet) 

 0 100 200 

Single drift 200 
feet below ledge: 

122 P 183 P 244 P 

Drifts at 200 feet 
and 100 feet 
below ledge: 

   

200 feet 112 P 140 P 167 P 

100 feet 26 P 107 P 189 P 

Drifts at 200 feet 
and 300 feet 
below ledge: 

   

200 feet 31 P 104 P 145 P 



300 feet 114 P 100 P 125 P 

Table 11.  Relative discharge per unit length in long drifts 15.7 feet wide, at footwall, at different levels in vertical aquifer 
157 feet wide. 
 
  Length of opening (feet) 

Depth 
below 
ledge 
(feet) 

Drill hole 
2 ½” 
diameter 

200 400 600 1,000 2,000 

100 83 437     

200 152 600 874    

300 216 755 1,040 1,310   

500 341 1,050 1,360 1,640 2,180  

1,000 635 1,700 2,100 2,420 3,000 4,370 

1,400 855 2,190 2,640 3,000 3,630 5,000 

Table 12.  Approximate ratio of total flow to transmissibility in vertical aquifer with a long opening at various depths below 
ledge. 
 
Sunset Creek Well Field 

Date of 
test 

Pumped 
well 

Observation 
well 

Coef-
ficient of 
trans-
missibility 
(gpd/ft.) 

Coef-
ficient 
of 
storage 

Duration 
of test 
(days) 

11-22-45 Homer 
Well 1 

Homer Well 
6 

17,100 0.045 11 

 “ Test “ 23 10,600 .081 11 

 “ Cardiff “ 8 21,300 .021 11 

 “ Test “ 17 17,900 .0123 11 

1-15-46 Homer 
Well 2 

Cardiff “ 8 42,800 .011 18 

 “ Homer Well 
9 

50,200 .047 18 

9-18-45 Homer 
Well 4 

Cardiff “ 8 24,200 .147 18 

7-26-46 “ “ 24,400 .0007 ¼ 

South Homer-Minckler Well Field 

10-19-45 Homer 
Well 15 

Test Well 
33 

93,200 .113 6 

 “ Homer Well 
17 

155,000 .060 6 

11-3-45 Homer 
Well 17 

Test Well 
DD 2 

215,000 .207 100 

 “ “ DD 3 207,000 .216 100 

 “ “ DD 4 235,000 .158 100 

 “ “ DD 5 210,000 .189 100 

 “ “ DD 6 186,000 .211 100 

 “ “ DD 7 195,000 .192 100 

 “ “ 32 274,000 .385 100 

Iron River City Well 

1-15-46 Iron 
River 

Iron River 75,000 .130 1 



Well Test Well 

Table 13.  Coefficients of transmissibility and storage of the glacial overburden as computed from pumping tests in 
Mineral Hills Area. 
 
Time in 
days of 
continu-
ous 
pumping. 

2½ inches 4 inches 6 inches 12 inches 24 inches 60 inches 10 feet 50 feet 100 feet 200 feet 

1 0.81 0.86 0.91 1.00 1.12 1.32 1.53 2.43 3.25 4.92 

10 .83 .88 .92 1.00 1.10 1.26 1.42 2.00 2.44 3.13 

100 .85 .89 .93 1.00 1.08 1.21 1.34 1.78 2.04 2.44 

1,000 .86 .90 .94 1.00 1.07 1.19 1.30 1.63 1.84 2.11 

10,000 .88 .91 .94 1.00 1.07 1.17 1.25 1.54 1.69 1.89 

Table 14.  Ratio of yield of wells of various diameters to that of a well 12 inches in diameter. 
 
Time in 
days of 
continu-
ous 
pumping. 

2½ inches 4 inches 6 inches 12 inches 24 inches 60 inches 10 feet 50 feet 100 feet 200 feet 

1 1.24 1.16 1.10 1.00 0.90 0.76 0.65 0.41 0.31 0.20 

10 1.20 1.14 1.09 1.00 .91 .79 .70 .50 .41 .32 

100 1.17 1.12 1.08 1.00 .93 .82 .74 .56 .49 .41 

1,000 1.16 1.11 1.07 1.00 .93 .84 .77 .61 .54 .48 

10,000 1.14 1.10 1.06 1.00 .94 .86 .80 .65 .59 .53 

Table 15.  Ratio of drawdown in wells of various diameters to that in a well 12 inches in diameter. 
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