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EXPLANATION 
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Approximate trace of Keweenaw Fault 

Approximate top of Jacobsville Sandstone, 
an erosion surface 

Jacobsville Sandstone crops out 
ill outcrops shown exaggerated in size; hachured 

circles are for ver:, small outcrops. 
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Approximate area of glacial till, sand and gravel 
Any unconsolidated rock debris over 1200 feet 
above sea level is likely glacial transported 
material because the high stage of Lake Duluth is 
near the 1200 foot contour (Hack, J. T., 1965, 
U.S. Geol. Survey Prof. Paper 504-B, pl. 1). 
Glacial debris crops out at 1060 feet in sec. 
2, T. 50 N., R. 38 W. The lowest glacial debris 
reported in wells is approximately 900 feet above 
sea level. Many wells are in areas with no 
exposed evidence of glacier debris. Springs on 
the upland areas indicate glacial transported 
debris is present. 

oA 

Well 
A -Artesian flow 

OG 

Well, log available 
G - Well bottoms in glacial gravel 

Well 
Data from, Water Investigation 9, by 
~. J. Doonan and G. E. Henrickson 

+ 
Well, log available 

Data from, Water Investigation 9, by 
C. J. Doonan and G. E. Henrickson 

□ JW-11'1 

Location where author collected a 
clay sample and sample number 

■ r-e 

deposits ---~ 
Location where A. P. Ruotsala and L. L. 

Babcock collected a clay sample and 
their sample number 8 
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TOP OF SA~OSTONE CONTOUR INTERVAL 40 FEET 
DATUM IS ME/IN SEA L EVEL 

TOP OF JACOBSVILLE SANDSTONE1 AN 

GREENLAND QUADRANGLES, ONTONAGON 
By 

Jesse W. Whitlow 

1970 

0 
1200 

11 12 0 
.JW-3A 

0 
85'5 

.6. 
Approximately where the Ontonagon 

copper boulder was found 

Glacial debris 

!ock debris in glacial deposits range from 
clqey fine silt to boulders; most of the debris 

ia in the sand size fraction. It is difficult 
to distinguish lake deposits from till in the 
usual small outcrops and cuttings from well 
drills unless coarse sand to boulders are 
present. Drillers make no distinction unless 
boulders are present and cause trouble. 
Probably more glacial deposits overlie the 
J acobsville Sandstone and lake deposits than 
are indicated on the map, which shows places 
where glacial deposits are known. 
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EROS ION SURFACE, IN 

COUNTY, MICH GAN. 

M-:.ocJl..c.q..4-!'k..,r-,/'../lc~,:/t.~...,..~-~er&ace,, J. ~ a.4). 

Samples collect.ad for clay analyses, the field number, collecting 
location and preliminary analytical results 

JW-2A* SEtsE¼, sec. 21, T. 48 N., R. 39 W. Illite or mica, 
chlorite, montmorillonite, quartz, calcite, dolomite, 
feldspar,and questionable kaolin. Total calcite plus 
dolomite is 13 .4 percent. 

J\.'-3A* :lear center sec. 12, T. 48 N., R. 38 W. Illite or 
wica, montmorillonite, quartz, chlorite, calcite, 
dolomite, feldspar and questionable kaolin . ·rotal 
calcite plus dolomite is 13.6 percent. 

J1- -119 rm:¼si·:¼. sec. 18, T. 50 N., R. 38 W. Illite or mica, 
chlorite , quartz , calcite, dolomite, feldspar and 
questionable kaolin. Total calcite plus dolomite 
is 17.8 percent. 

.Th'=l37* ~Et, , sec. 25, T. 50 N., R. 38 W. Mostl,y silt size 
quartz with minor amounts of calcite , dolomite, 
i llite or mica~and chlorite. Total calcite plus 
dolomite is 9.4 percent. 

,r,i-137'~ 'mt sec. 25, T. 50 N., R. 38 W. 1-!ontmorillonite, 
illitc or mica, quartz, calcite, dol0111ite, 
fel dspar.and questionable kaolin. Total calcite 
plus dolomite is 10.1 percent. 

J 11, -13~ S.i::t,Sl,¼, sec. 20, T. 50 :l ., R. 39 W. Illite or 
rrJ.ca, !llOntnorillonite, chlorite, quartz, calci te, 
dolomite,and questionable feldspar. Total calcite 
plus dolomite is 6 .2 percent. 

J"-139ll' NEt;N'wk, sec. 7, T. 50 N., R. 38 W. Montmorillonite, 
illite or mica, chlorite, quartz, calcite, dolomite, 
feldspar and quest i onable kaolin. Total calcite 
plus dolomit e is 12 .6 percent • 

f' - 3*"' Center common line sec•s. 20/29, T. 48 N., R. 39 W. 
Clay mica, minor probable montmorillonite, trouble
some in engineering uses requiring stability in 
varying weatner conditions and may shrink 
considerably when fired. 

F- 7·= SEt, sec. 22, T. 50 N., R. 39 W. From west side 
Rout e U.S. 45, 1 mile north of East Branch Ontonagon 
River. Chlorite and degraded micas; firing 
properties should be adequate for general cer amic 
use. 

F- 8'.H} 'NEt , sec. 27, T. 50 '; ., ' • 39 W. From west side 
Route U.3 , 45, 0 .4 mil e north of East Branch 
Ontonagon River , 50 feet above road and 20 feet 
below grass roots. Illite-chlorite somewhat 
degraded . 

' -9H SEt, sec Z7, T. 50 N., ll. . 39 W. From north bank 
East Branch Ontonagon River, 250 yards west of 
Route U.S. 45, Illite-chlorite showing some degra
~~tion of the illite. 

F-12<H> Center common line sec•s. 15/16, T. 49 ll ., R. 39 W. 
From side road 100 yards west of Route U.S. 45, 
north of Baltimore River. Illite-chlorite with no 
evidence of expandable cla.y. 

F- 52** Believe this is from NW¼, sec • 17, T. 50 N., R. 39 W. 
Fran east bank Ontonagon River. Illite-chlorite with 
a little interlayering but not expandable; should 
fire without excessive shrinking . 

* Samples collected in 1969 by J. W. Whitlow. Clay reported 
are interpretations of diffractograms by J. W. Hosterman 
of t he U. s. Geel. Survey. The diffractograms were 
obtained with a General Electric XRD-6 recording diffrac
t=eter operated at 50 kvp and 26 ma using a copper 
target, a monochromator,and a proportional counter with 
goni ometer rotating 1 degree per mirrute. Calcite and 
dolomite content were detennined by acid leaches. 

= Samples collected by A. P. Ruotsala and L. L. Babcock from 
the Institute of Mineral Research, Michigan Technological 
University, Houghton, Mich. Preliminary analyses for 
clays are from diffractograms from a General Electric 
XRD-6 recording diffractometer operated at 45 kv and 30 
ma using a chromium target and a vanadium filter. The 
above results are in an unpublished progress report (File 
Rept. 1, Project 11300-43). No carbonate detenninations 
are reported for t he sar..ples . 

,lo ~or...1,:;rcially val-J.able cnemical properties have bee,i 
fotJ.i.c.. in t he lai<e deposit~ oi clayey material. 'fne c ;~te 
an, 1olortte cont ent is too hif.,h for fired. cl.._y proc.uct;; . 
Ths inont.,,or::.L..onite content is too low for ,irillinc llll, • 

Anal;,ses to 1)70 snow tne :a,;.,.e -1epo3its of cla;,rey mater lal 
have no corru~~rcial val~e. 

The silty clay to cl1,,vey sand of the lake deposits cause 
troublesome and cost ly enginecrinD problems when present 
where roads or fou..~-lations for large structures are being 
bu:'.lt. Liquid percol ation is almost nil which makes ar1y 
area of oredominately cl ayey material useless as a source 
of water or for use as a drain field. 
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