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These two maps are part of a folio of maps and cross sections of the 
northern midcontinent area, bounded by 36°-46° N. latitude and 88°-100° W. 
longitude, prepared under the Midcontinent Strategic and Critical Minerals 
Project. This project is a cooperative activity between the U.S. Geological 
Survey and the geological surveys of the included states. Other maps in this 
folio will be published as U.S. Geological Survey Miscellaneous Field Studies 
maps MF-1835-xx, and as U.S. Geological Survey Miscellaneous Investigations 
Series maps.



NOTE ON RADIOMETRIC AGES

These two maps (maps A and B) show the localities of basement rocks that 
have been isotopically dated. The symbol marking the sample locality also 
symbolizes the time range into which the isotopic age would be placed. These 
time ranges were selected to represent the eon and era subdivisions of the 
Precambrian time scale (figure 1). However, the symbol does not necessarily 
indicate that this age range encompasses the actual age of the rock. If more 
than one age has been determined for a rock sample, the oldest age is used in 
selecting the appropriate time symbol: a solid square for the Archean Eon, 
solid triangle for Early Proterozoic Era, solid circle for Middle Proterozoic 
Era, and open circle for Late Proterozoic Era.

Map A presents samples giving U-Pb ages; map B presents samples giving K- 
Ar and (or) Rb-Sr ages. Map A is a more accurate representation of the actual 
age terranes for the basement rocks than is map B.

Considerable isotopic dating has been done on exposed basement rocks in 
Wisconsin, Missouri, and Minnesota (mainly in the Minnesota River Valley). 
Elsewhere, the availability and suitability of core samples limit the age 
coverage; there are wide areas in the midcontinent region where no age 
information is available.

The basement rocks in Minnesota and eastern South Dakota are mainly 
Archean. Some of the oldest North American rocks are exposed in Minnesota. 
Archean and Early Proterozoic rocks are exposed in Wisconsin and Michigan. To 
the south, the basement rocks are predominantly Middle Proterozoic although a 
few Early Proterozoic and Late Proterozoic ages have been otained. The latter 
may have resulted from either of two factors: (1) meteoric or hydrothermal 
waters reacting with the rock sometime during the Phanerozoic or (2) the 
reactivation of shear zones and faults as a result of regional stresses 
imposed by distant tectonic events.

At present, isotopic ages are best used to place the basement rocks 
within designated age terranes. Geologic contacts of buried crystalline rocks 
cannot be as accurately mapped as is possible in areas where the crystalline 
rocks are exposed parts of Wisconsin, Michigan, Missouri, Minnesota, South 
Dakota, and Oklahoma. Boundaries between Archean, Early Proterozoic, and 
Middle Proterozoic terranes are only vaguely known (see P. K. Sims, in press; 
Bickford and others, 1981).

The early geochronological investigations of the midcontinent by 
Catanzaro (1963), Goldich and others (1966), Lidiak and others (1966), and 
Muehlberger'and others (1966) are still valid. Because of technological 
improvements in instrumentation and analytical procedures (Krogh, 1973), it is 
now possible to accurately date much smaller samples (for instance; a few 
milligrams of zircon). Thus, some of the drill core samples that were 
originally rejected for dating purposes are now amenable for dating. These 
new advances are exemplified by investigations by Bickford and others (1981), 
Hoppe and others (1983), and Thomas and others (1984). These recent papers 
plus investigations by Sims and Peterman (1980), Goldich and others (1980), 
Goldich and Wooden (1980), Cummings (1984); and Peterman and others (1985) 
show that the Archean rocks have had a very long and complex history and that 
tectonic events of the Proterozoic can be geochronologically defined. 
Investigations in the lead isotopic system in sulfide ores and metavolcanics 
of northern Wisconsin (Afifi and others, 1984) and the buried granite of 
northern Illinois (Doe and others, 1983) are also contributing to the 
knowledge of the Proterozoic and its possible influence on Phanerozoic events.



The systematics of the U-Pb isotopic systems enable a geochronologist to 
determine probable time of crystallization of a rock, provided subsequent 
regional thermotectonic events were not too severe. K-Ar and Rb-Sr isotopic 
systems of coexisting micas, feldspars, and other minerals under the same 
conditions usually give younger ages. Thus, U-Pb ages are usually more 
reliable indicators of the age of a rock than K-Ar or Rb-Sr ages. Because 
zircon separates usually yield 4 or 5 ages and because these ages are usually 
discordant, more weight was given to concordia-intercept ages and (or) 
207 pb/ 206 pb ages in preparing the map for U-Pb dated rocks.

Map A shows localities for samples that gave U-Pb ages for basement 
rocks. The sample localities in each state are numbered separately and are 
tabulated by state a total of 111 samples. As an aid to the reader, a U-Pb 
age is shown with each sample locality. Sample information is also listed by 
state in tables 1-8 and consists of map number, county, latitude and 
longitude, rock type or formation (for exposed samples), sample number, 
isotopic age(s), and reference(s). Almost all U-Pb ages were obtained from 
zircon concentrates. The listed data are all published information (except 
for one Wisconsin sample, no. 51), and the reader is referred to the listed 
reference for more detailed information. The U-Pb ages and other information 
for Wisconsin sample no. 51 were obtained from Z.E, Peterman, U.S. Geological 
Survey. The tabulated ages are calculated (or recalculated) with the 
presently accepted decay values for uranium (Steiger and Ja'ger, 1977). Most 
of the tabulated data was retrieved from the Radiometric Age Data Bank of the 
U.S. Geological Survey.

Map B shows the localities for 569 samples of basement rock for which 
K-Ar and (or) Rb-Sr ages were calculated. As with the U-Pb ages, sample 
information for the K-Ar and Rb-Sr samples is tabulated in tables 9-18 which 
list map number, county, latitude and longitude, rock type (formal geologic 
name if known), sample number, material dated, isotopic age(s), and 
reference(s). Some K-Ar and Rb-Sr ages were recalculated to conform to the 
presently accepted decay constants for potassium and rubidium (Steiger and 
JSger, 1977). Except for eight unpublished Rb-Sr ages for Wisconsin samples 
(contributed to this tabulation by Z.E. Peterman, U.S. Geological Survey), the 
tabulated data are all published information. Most of the tabulated data was 
retrieved from the Radiometric Age Data Bank of the U.S. Geological Survey.
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Table 1.--Location and U-Pb zircon ages for granite samples of the basement of Illinois
[Leader 1   ) indicates age was

Map Location
no. County Latitude Longitude

1 Henry 11-20-50N 90-21-20W
'

2 Madison 38-39-15N 89-16- 15W

3 Stephenson 12-26-15N 89-50-25W

1 do. 12-30- ION 89-51 -30W

not calculated. Do, ditto; Ma, millipn years]

Age (Ma)
Con cord la 

Sample no. 2 °'pb/ 20t Pb Intercept Reference

81-5U)
81-5(B) 
81-5(E)
81-5(G)

81-6U)

UPH3U 1 )
UPH3(A) 
UPH3CB)
UPH3(DE)

UPHI(A)
UPHKB) 
UPHKC)
UPHKF)

1153
1117 
1107
1371

1186

1116
1119 
1101
1368

1111
1111 
1130
1396

n Hoppe and others, 191^3

V 1166 ± 6

J

Do.

1i- 1165 i 8
J

i
y 1161 i 6
J

Table 2.--Location and U-Pb zircon ages for granite sample of the basement of Iowa
[Ma, million years]

Hap
no. County

1 Jackson

Location
Latitude Longitude Sample no.

12-09-OON 90-17-OOW 81-2(B) 
81-2(C) 
81-2(D) 
81-2(E)

Age

IOTpb/ 20« pl

1170 
1165 
1156 
1153

(Ma)
Concordla 

> intercept Reference

} 
Hoppe and others, 19^3 

1185 i 10

Table 3. Location and U-Pb zircon ages for granite samples of the basement of Kansas
[Do, ditto;

Map
no.

1
2
3
1
5
6
7
8
9

County

Douglas
Greenwood
Miami
Nemaha

do.
Riley
Rush
Russell
Woodson

Location
Latitude

39-00-15N
37-15-1 6N
38-28-27N
39-35-12N
39-36-37N
39-09- 15N
38-30-10N
38-18- 12N
37-17-15N

Ma, million years]

Age (Ma)
Longitude

95-28- 10W
96-02-53W
91-51-25W
96-01 -18W
96-02-02W
96-38-55W
99-07-05W
98-19-25W
95-17-OOW

Sample no.

81
23
62
83
30
82
16
19
56

Concordia intercept

1339
1380
1361
1608
1626
1382
1530
1150
1108

±
±
±
i
±
±
±
±
i

12
33
6
3
15
13
100
15
21

(6-point
(1-point
(6-point
(5-point
do.
do.

(3-point
(1-point
(5-point

chord)
chord)
chord )
chord )

chord )
chord )
chord )

Reference

Bickford and othe-s, 1981
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Table 1. Location and U-Pb zircon ages for basement samples of Michigan
[Do, ditto; Ma, million years j

Age (Ma)
Map 
no.

1

2

County

Dickinson

do.

Location
Latitude

45-56-08N

H5-56-08N

Longitude

88-02-11W

88-02-11W

Rock type or 
formation

Schist Inclusion in 
Granite Bluff Gneiss

Granite Bluff Gneiss

Sample no.

25B 
(LS-!1l(A)

do.

U/Pb l

2170

990

U/Pb 2

2100

1352

Pb/Pb»

2590

1970

Th/Pb*

1915

1695

Concordla 
intercept

2660

2660

Reference

Aldrich and 
others , 1 965

Do.

s Pb/ 2 "»U, 'Pb/ 235U, 'Pb/ : s Pb, " "Pb/ 232 Th
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Tabl*
[Leaders (--}

Map
no . County

66 LaClade

67 Iron

Location
Latitude

37-33-20W

37-37-OON

11. --Data and K-Ar and Hb-Sr jiges for
indicates age was not calculated. Do.

H t

Longitude

92-32-15W

90-37-30W

hornblende! M,

Rock type or
formation

amphibolite

Shepard
Mountain
Gabte-o Dike

muscovite;

Sample no.

L-2-1905

PRM-98-1

samples of basement rock of Missouri (cont'd)
ditto; Ma, million years; B, biotite; F

PI, plagloclase; WR, whole rock]

Age (Ha)
Material Model Isochron
dated K-Ar Rb-Sr Rb-Sr

PI 1210±30*

PI 1238±30*

, K-feldspar;

Reference

Honda and others,
Sylverter, 1981
Honda and others.
Syl verier, 1981

1985;

1985;

zinnwaldite
Mo. *»0 is part of this isochron
'J-Pb concord!a-intercept age is 1500 Ma for this pluton
Nos. 51 through 57 are part of this isochron
Nos, 11 through ^5 are part of this isochron
"'Ar/^Ar plateau age

Table 15. Data and,K~Ar and Rb-Sr ages for samples of basement rock of
[Leaders (  ) indicates age

Map
no.

1
2
3
14
5
6
7

8
9

County

Blaine
Boone
Buffalo

do.
do.

Holt
Pawnee

Rock
Saunders

Location
Latitude

12-02-OON
141-51-OON
IJO-MM-10N
40-54-30N
UO-54-30N
M2-23-OON
40-03-1 5N

42-38-140N
41-04-OON

Longitude

99-43-30W
gs-os-^ow
99-24-OOW
99-22-40W
99-22-40W
99-02- 15W
96-01-10W

99-22-30W
96-31 -SOW

Rock type

granite
schist
gneiss
granodiorite
granofels
granodiorite
adaraellite

schist
basalt

Nebraska (cont'd)
was not calculated. Do, ditto; Ma, million years]

Sample no.

NR6
NR5
NR25
NR24
NR23
NR«
NR27

NR3
NR26

Mstcriil
dated

K-feldspar
whole rock
biotite
whole rock

do.
do.

biotite
K-feldspar
whole rock

do.

Muuei Age (fid)
K-Ar

 
1230±60
 
 
 
 

11 70 ±60
 

1190±60
1000±50

Rb-Sr

1480±70
 

1200±60
1200 ±220
8 30 ±80
1180±100
 

1530±190
 
 

Reference

Goldich arrt others, 1966
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.

Table 16. Data and Rb-Sr ages for samples of basement rock of Oklahoma
[Leaders (   ) indicates age

Map
no.

1
2
3
H
5

6
7
8
9

10

11
12
13
11

County

Delaware
do.

Mayes
do.
do.

Rogers
Osage

do.
do.
do.

Pawnee
do.

Kay
Noble

Location
Latitude

36-12-OON
36-11-30N
36-23-15N
36-21-OON
36-06-OON

36-15-20N
36-11-15N
36-22- ION
36-34-20N
36-37-OON

36-17-OON
36-25-50N
36-55-OON
36-38-05N

Longitude
  i         
94-D9-OOW
9t-53-10W
95-03-OOW
95-11-30W
95-22-OOW

95-33-OOW
96-05-OOW
96-17-30W
96-08-50W
96-28-OOW

96-28- 10W
96-59-OOW
97-13-30W
97-23-15W

Rock type

microgranite
rhyolite
granite

do.
rhyolite

granite
rhyolite
microgranite
rhyolite
microgranite

rhyolite
do.

adamellite
do.

was not calculated. Do, ditto; Ma, million yeai»s]

Sample no.

1180F
1179F
OK10
1183F
1202W

OK9
1201W
OK5
OK7
OK6

OK 4
OK 3
OK 2
14

Material 
dated

K-feldspar
do.
do.
do.

whole rock

K-feldspar
whole rock
K-feldspar
whole rock

do.

do.
do.

K-feldspar
microcline
biotite
whole rock

Rb-Sr
Model

1 306±25
1277±10
1320±80
1318±20
1303±30

1270±11
1281 ±20
1280 ±70
1230±60
11 90 ±60

1220±60
1310±80
1260±70
1290 ±50
1 300±50
1310±100

Age (Ma)
Isochron

 
 

M2DO±30
 
 

1 1240±30
 

'12i»0±30
M2i<0±30
M210±30

'1240±30
'1240±30
 

1300

Refere

Denison and
Do.

Muehlberger
Denison and

Do.

Muehlberger
Denison and
Muehlberger

Do.
Do.

Do.
Do.
Do.

Denison and

*>ce

others, 1969

and others, 1966
pthers , 1969

and others, 1966
others , 1969
and others, 1966

others, 1966

7-point isochron

Table 17. Data and K-Ar and Rb-Sr ages for samples of basement rock of South Dakota
[Leaders (   ) indicates age was not calculated. Do,

Map 
no.

1
2

3

H

5

6
7

8

9
10
11

County

Davison
Grant

do.

do.

do.

Kingsbury
Marshall

Sanborn

Tripp
do.

Union

Location
Latitude

143-41-140N

H5-12-30N

45-12-35N

H5-12-40N

45-13-OON

H4-15-OON
145-12-45N

1414-09-OON

43-00-20N
43-09-45N
142-36-40N

Longitude

98-05-45H
96-31 -OOW

96-30-45W

96-30-45W

96-31 -30W

97-18-OOW
97-58- 10W

97-55- 15W

99-58-OOW
99-H4-30W
96-33-30W

Rock type or 
formation

granodiorite
granite
(Ortonville?
Granite)

Milbank
Granite
do.

granite
(Ortonville?
Granite)

quartz latlte
adamellite

felsite
porphyry
adamellite

do.
do.

Sample no.

SD18
SD15

1406WR

57B
KA-57K-f
SD14

SD16
SD13

SD17

SD12
SD11
SD19

Material 
dated

biotite
K-feldspar
whole rock

K-feldspar
whole rock
biotite
K-feldspar

do.

whole rock
biotite
K-feldspar
whole rock

K-feldspar
do.
do.

ditto; Ma, million years]

Model Age (Ma)
K-Ar Rb-Sr

1670±80
2720±250
2i<90±300

'2530
'2530

1970±100
'2530
2590±2HO

1700±90
2390±120

2350±140
1680 ±85 1700 ±80

H480±80
1510±80
1H60±100

Reference

Goldich and others, 1966
Do.

Goldich and others, 1970

Goldich and others, 1961, 1970

Goldich and others, 1966

Do.
Do.

Do.

Do.
Do.
Do.

6-point isochron, includes samples in Minnesota 31
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