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others, 2013); and the “Hyperspectral surface materials map of quadrangle Kokaly, R.F., King, T.V.V., Hoefen, T.M., Livo, K.E., Giles, S.A., and Johnson, Province boundary Shadchinev and others (1975). 7
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were then clipped to the map extend of the geologic map (sheet 1) in order to
relate the hyperspectral data to geologic units, faults, drainage, cultural
information, and locations of mineral deposits and ore occurrences identified on
the redrafted Soviet map “sheet 1” (Shadchineva and others, 1975). To
minimize interference with pixel data, contours were not added; however,
shading was maintained to help identify relief. It should be noted that shading
will modify the mineral colors as identified in the explanation of material classes.
For the Description of Map Units, see sheet 1.

Survey Open-File Report 2013-1201-A, 1 sheet, scale 1:250,000, accessed at
https://doi.org/10.3133/0fr20131201A.

The purpose of sheet 2 was to test the possibility of registering hyperspectral
data to redrafted vintage Soviet geologic maps. At the scale of 1:100,000,
these maps when combined with geology, shaded relief, and cultural features,
provide additional possibilities and application for the hyperspectral data.
However, since field verification is not possible, no attempt was made to
interpret possible geologic relationships. — CStd
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EXPLANATION OF MATERIAL CLASSES

IRON-BEARING MINERALS AND OTHER MATERIALS
[Some material classes may not be present on this map or may have
an areal extent not visible at the publication scale of this map]
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Not classified
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No data 1-pm Hyperspectral Map A

This map shows the spatial distribution of iron-bearing minerals and other
materials that have characteristic spectral absorption features that occur at
wavelengths near the 1-pm region. Minerals that have unique spectral
features such as hematite and goethite are easily discriminated (even
identified by particle size) and are uniquely identified by using assigned
colors. However, other Fe?+ and Fe3* minerals shown on this map were
found to have similar spectral features and were less easily discriminated.
Classes of minerals having similar spectra are identified as groupings in
which the primary difference between them is the width of the absorption
feature. These groupings include Fe?+ type 1, Fe?+ type 2, Fe?* type 1, and
Fe3+ type 2; and combined groupings as Fe?*Fe3+ type 1, Fe?*Fe3* type 2,
and Fe?*Fe3* type 3. However, each of these Fe?+ and Fe3+ mineral classes
have been grouped and discriminated with the use of unique color schemes.
If the reflectance spectrum of a pixel could not be matched to spectral
features of the reference spectra in a minerals spectral library from Clark and
others (2007), the pixel is identified as black or “not classified” (see King and
others, 2013).
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A.—Hyperspectral surface materials map collected at 1-pm wavelength showing
iron-bearing minerals and other materials combined with geologic units, faults,
drainage, and cultural features from sheet 1.
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Hyperspectral imagery from the “Hyperspectral surface materials map of
quadrangle 3568, Pul-e Khumri (503) and Charikar (504) quadrangles,
Afghanistan, showing iron-bearing minerals and other materials,” by King
and others (2013), U.S. Geological Survey Open-File Report 2013-1201-B.

Topography, hydrography, and shaded relief derived from Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER)
30-meter Global Digital Elevation Model (GDEM) data, 2009

Projection and grid: Universal Transverse Mercator (UTM), zone 42 north
World Geodetic System (WGS) 1984 Datum

Cultural data from digital files at the Afghanistan Information Management
Services (AIMS), accessed 2015, at http://www.aims.org.af
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EXPLANATION OF MATERIAL CLASSES

CARBONATES, PHYLLOSILICATES,
SULFATES, ALTERED MINERALS, AND OTHER MATERIALS
[Some material classes may not be present on this map or may have
an areal extent not visible at the publication scale of this map]
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Kaolinite and muscovite/clay/
carbonate Wet soils 2-um Hyperspectral Map B
Montmorillonite This map shows the spatial distribution of carbonates, phyllosilicates,
Not classified sulfates, altered minerals, and other materials that have characteristic
Alunite spectral absorption features that occur at wavelengths near the 2-um region.

Minerals that have unique spectral features, for example, illite and
buddingtonite, are easily discriminated and are uniquely identified with
assigned colors. However, some mineral classes such as “epidote or
chlorite” and calcite and muscovite may have spectral features that are less
easily discriminated. Some minerals are grouped into classes containing
several minerals (for example, “calcite and muscovite/clay” and “alunite and
kaolinite”) and discriminated with the use of unique color schemes in which
the primary difference between them is the width of the absorption feature.
If the reflectance spectrum of a pixel could not be matched to spectral

Index Map of Afghanistan

60° 62° 64° 66° 68 70° 72° 74° _ 39°
features of reference spectra in a minerals spectral library from Clark and sl |- T 4‘ L I ‘
others (2007), the pixel is identified as black or “not classified” (see Kokaly ‘ | ‘7* | |
and others, 2013b). | ‘ w o
gl \‘ ‘ |38
SCALE 1:100 000 ‘ *T*f——fffﬂ o
1 0 1 2 3 4 5 6 7 8 MILES J | ~ :
= - I—_— = —— = —— = | | ‘ B ) - {370
1 0 1 2 3 4 5 6 7 8 9 10 KILOMETERS ¥ I s S o S RS AWZ,
HHH ; g ; g ; g ; g ; j ‘ i ( i
| Turkmenistzfm / ( g » s “ﬂW‘»\-
el | | /  Pakistan _ N
B.—Hyperspectral surface materials map collected at 2-uym wavelength showing carbonates,
phyllosilicates, sulfates, altered minerals, and other materials combined with geologic units, o
faults, drainage, and cultural features from sheet 1. I
34° —|34°
| I
oL 69°15'0" E “
. |
J 370 2 Pakistan “ ”J‘L7777”7”,,,,,,,1“——7—""3“
iJﬁffff———ﬂ‘****”” |
\ “ ‘;
35 ) | “ “ e
Z %0 — % 5\01 L 1? 5P 1(?0 1?0 2?0 2?0 KILOMETERS “
E § 5\01 L (B 510 1(?0 MILES
ég e | Pakistan T ‘ “ - ‘_””1 29°
: — o o 66° R T — 72 70

Area of this report is shown with green fill. The map area includes parts of the provinces that are outlined in red.

Topography, hydrography, and shaded relief derived from Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER)
30-meter Global Digital Elevation Model (GDEM) data, 2009

Projection and grid: Universal Transverse Mercator (UTM), zone 42 north
World Geodetic System (WGS) 1984 Datum

Cultural data from digital files at the Afghanistan Information Management
Services (AIMS), accessed 2015, at http://www.aims.org.af

Hyperspectral imagery from the “Hyperspectral surface materials map of
quadrangle 3568, Pul-e Khumri (503) and Charikar (504) quadrangles,
Afghanistan, showing carbonates, phyllosilicates, sulfates, altered minerals,
and other materials,” by Kokaly and others (2013b), U.S. Geological Survey
Open-File Report 2013-1201-A.

Sheet 2—Hyperspectral surface materials maps

Geologic and Mineral Map (Modified from the 1975 Original Map Compilation by A.S. Shadchinev and Others) and Hyperspectral Surface Materials Maps of the
Ghorband, Salang, and Panjsher River Basins; Kapisa, Panjsher, Parwan, and Baghlan Provinces, Afghanistan
Compiled by

Will R. Stettner, Natalia E. Koroleva, Linda M. Masonic, and David A. Shields
2020 e
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