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Figure 66. Firing diagram of clays in the Cold Spring quarry.
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Firing diagrams of clays from Morrison County.




OSMUNDSON QUARRY - MOWER CO.

PRE-CRETACEOUS: SAMPLE NUMBER 87-229
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Figure 68. Firing diagram of clay from the Osmundson quarry, Mower County.
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FILLMORE CO. — RESIDUAL KAOLIN
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Figure 69. Firing diagrams of clays from Fillmore County.
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WINONA CO. — RESIDUAL KAOLIN

PRE—-CRETACEOUS: SAMPLE NUMBER 87-199
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Figure 70. Firing diagrams of clays from Winona County.
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PISOLITIC KAOLIN — RICHMOND, STEARNS CO.

PRE-CRETACEQOUS: SAMPLE NUMBER 88-046 PRE—-CRETACEQUS: SAMPLE NUMBER 88-047
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Figure 71. Firing diagrams of pisolitic clays from Richmond, Stearns County.
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PISOLITIC KAOLIN OUTCROPS - RENVILLE CO.
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Figure 72. Firing diagrams of pisolitic clays from Renville County.
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ENTERPRISE MINE -  SECONDARY KAOLIN

PRE-CRETACEQOUS: SAMPLE NUMBER 88-089
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Figure 73. Firing diagrams of secondary clay from the Enterprise mine.
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PRE-CRETACEOUS: SAMPLE NUMBER 88-060

SECONDARY PISOLITIC KAOLIN
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Figure 74. Firing diagram of pisolitic clay from Mankato, Blue Earth County.
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Appendix G-4

Late Cretaceous Clays
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FIRLE PROPERTY — RENVILLE CO.
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Figure 75. Firing diagrams of pisolitic clays from the Firle property, Renville County.
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Figure 76. Firing diagrams of clays from Unit A at the Ochs' Springfield mine.
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Firing diagrams of clays from Unit B at the Ochs' Springfield mine.

1 gl



CRETACEOUS — EAMPLE NUMBEER 87-008
S B )

UNIT €1

IS = S
CRETACCOUS - ?-lg..m a7-308

UNIT €3

-: h_**qbﬁﬂﬂﬁ““\\ AN

A —

CEETACCOUS — SANMPLE NUMEER B6-144

e ]

‘ : UNIT €S

l -

l - ‘-‘h'-\ e T ———
T e

o R e A

Figure 78.

o SIS SN PRRTN F TR

OCHS* SPRINGFIELD PIT = UNIT C

CRETACLOUS - SAMPLE NUMBER 87-207
7 o e el 5

-

UNIT c2

CRETACEQUS - BAMPLE NUMBER B7-204

i : NIT €3

l -

| S

— e

CRETACEOUS — SAMFLE NUMBER B7-286

- L PV Nl e
i - UNIT €S
L]
(B ST
.t “w S -
RS e el T et g

173

b ——— ik

CRETACEOUS - BAMPLE NUNBER B7-808
oy

-

Ee

—— o — i

UNIT C35§

o ——
CRETACEOUS - SAMPLE NUNBIR 67-303
i o s Bl
-
e UNIT C4

— e o
¥
i

Firing diagrams of clays from Unit C at the Ochs' Springfield mine.
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Firing diagrams of clays from Units D and E at the Ochs' Springfield mine.
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OCHS’ MORTON PIT - CRETACEDUS SHALES
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Figure 80. Firing diagrams of Late Cretaceous clays from the Ochs' Morton mine.
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Figure 81. Firing diagrams of Late Cretaceous clays from Morrison County.
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Figure 82. Firing diagrams of Late Cretaceous clays from Morrison and

Goodhue Counties.
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Figure 83. Firing diagrams of Late Cretaceous Carlisle shale from Traverse County.
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NEW ULM, BROWN CO - CRETACEOUS SHALE
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Firing diagrams of Late Cretaceous clays from New Ulm, Brown County.



AUSTIN AREA — CRETACEOUS SHALES
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gure 85. Firing diagrams of Late Cretaceous clays from the Austin area.
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Appendix G-5

Pleisfoi:ene Glac_I_al;_ Clays
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Figure 86. Firing diagrams of glacial
ti11 clays of the Des Moines lobe,
Altamont moraine association.
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Figure 87. Firing diagrams of glacial till clays of the Des Moines lobe, Erskine and Bemis moraine associations.
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Figure 88. Firing diagrams of glacial till clays of the|$§&1per10r lobe and pre-Wisconsin moraine associations.
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Figure 90. Firing diagrams of Glacial Lake Upham clays. wa
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UNKNOWN GLACIAL LAKES
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APPENDIX H

X-RAY MINERALOGY DATA
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The clay X-ray mineralogy data for each sample analyzed are in a Lotus 1-2-3

file named CLAYXRAY.WK1 on Disk 1. The data available for each sample are listed

under the following column headings. Columns N to AC indicate the amount of a

mineral present in the 2 micron size fraction that was X-rayed:

M = major for major mineral present in the sample.
m = minor amount of mineral in a sample.

T = trace amount present.

blank = mineral not present.

Column A:
Column B:

Column C:

Column D:
Column E:

Column F:
Column G:
Column H:
Column I:
Column J:

Column K:

Column L:
Column M:

Column N:
Column O:
Column P:
Column Q:
Column R:
Column S:
Column T:
Column U:
Column V:
Column W:
Column X:
Column Y:
Column Z:
Column AA:
Column AB:
Column AC:

Data sort number.

Sample number - 87 and 88 stand for year in which the sample
was collected.

U. S. Bureau Mines (USBM) sample number for samples obtained
from the USBM.

Sample type.

Rock type - this is an abbreviated designation for sorting the

different sample types.

Geologic age.

Glacial ice lobe/moraine association name.

Glacial lake name.

Deposit name - designates mine name or outcrop.

Station number - an alphanumeric designator for identifying which
trench and channel sample was collected.

Unit name - an alphanumeric designator to identify a stratigraphic
subunit, e.g., B4 at the Ochs’ Springfield mine or 1-lowest
sample in a trench.

Thickness in feet of the channel sample.

Bulk X-ray - indicates bulk X-ray data available in Haas, et a/
(1987).

Smectite.

Mixed-layer clay.

Chlorite.

lllite.

Kaolinite.

Gibbsite.

Halloysite.

Quartz.

Feldspar.

Hematite.

Goethite.

Calcite.

Dolomite.

Ankerite.

Gypsum.

Other.
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CATION EXCHANGE CAPACITY DATA
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The cation exchange capacity data for each sample analyzed are in a Lotus 1-2-

3 file named CATIONX.WK1 on Disk 1. The data available for each sample are listed

under the following column headings:

Column A:
Column B:

Column C:

Column D:
Column E:

Column F:
Column G:
Column H:
Column I:

Column J:
Column K:

Column L:

Column M:
Column N:

Data sort number.

Sample number - 87 and 88 stand for year in which the sample
was collected.

U. S. Bureau Mines (USBM) sample number for samples obtained
from the USBM.

Sample type.

Rock type - this is an abbreviated designation for sorting the
different sample types.

Geologic age.

Glacial ice lobe name.

Glacial lake name.

Deposit name - designates mine name or outcrop.

County name.

Station number - an alphanumeric designator for identifying which
trench and channel sample was collected.

Unit name - an alphanumeric designator to identify a stratigraphic
subunit, e.g., B4 at the Ochs’ Springfield mine or 1-lowest
sample in a trench.

Thickness in feet of the channel sample.

Methylene Blue result in milliequivalents.
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APPENDIX J

MUNSELL COLOR DATA
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The Munsell color data for each sample analyzed are in a Lotus 1-2-3 file named

COLORALL.WK1 on Disk 1. The data available for each sample are listed under the

following column headings:

Column A:
Column B:

Column C:

Column D:
Column E:

Column F:
Column G:
Column H:
Column I:
Column J:
Column K:

Column L:

Column M:
Column N:
Column O:
Column P:

Data sort number.

Sample number - 87 and 88 stand for year in which the sample
was collected.

U. S. Bureau Mines (USBM) sample number for samples obtained
from the USBM. '

Sample type.

Rock type - this is an abbreviated designation for sorting the
different sample types.

Geologic age.

Glacial ice lobe name.

Glacial lake name.

Deposit name - designates mine name or outcrop.

County name.

Station number - an alphanumeric designator for identifying which
trench and channel sample was collected.

Unit name - an alphanumeric designator to identify a stratigraphic
subunit, e.g., B4 at the Ochs’ Springfield mine or 1-lowest
sample in a trench.

Thickness in feet of the channel sample.

Color sorting code.

Munsell color code.

Munsell color.
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