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Methods to create ArcMap® styles with
examples for lithology and time

By Lorre A. Moyer, Jordan T. Hastings, and Gary L. Raines

Abstract

ArcMap® style files (.style extension) can be used to standardize map symbolization. This
report describes the methods used to create several styles for lithology or geologic time. The styles
are color fills which were created by assigning RGB color values to attributes of polygon
shapefiles. The terms symbolized were either generated from terminology hierarchies from various
sources or digitized from scanned images of existing legends. For large lithology lists, a table
format was used as a convenient method for experimenting with shades of color as well as for
documenting the RGB color values. Examples of styles were adapted or created from the
following legends: the International Stratigraphic Chart (ISC) and the USGS Color Code version of
the ISC; the Decade of North American Geology (DNAG-1983 Geologic Time Scale); the North
American Geologic Map Data Model version 4.3 (specifically lithclass 4.3 and its successors
lithclass 6.1 and lithclass 6.2); and the State Geologic Map Compilation (SGMC). The digital
package consists of ArcMap® styles, and Microsoft® Excel color documentation tables. The
software used includes Environmental Systems Research Institute (ESRI®) ArcGIS® version 9
(ArcMap® module) and Microsoft® Excel 2003. Other software tools used in preparing the files
were Pixie color-picker, and the Science Language Interface Module.

Introduction

It is desirable to have standardized styles available for lithology and geologic time for
mineral resource and other geologic uses, especially for suites of maps. Selecting color fills for
large lithologies consisting of hundreds of units while maintaining a visual distinction in the
traditionally accepted color ranges is a time-consuming process. The ESRI® ArcMap® style files
(.style extension) released with this report offer examples of ready-made color fills that can
improve map communication by presenting a uniform appearance. Fills are identified by textual
names which appear as attributes of the polygons being symbolized. The report describes a
spreadsheet method that was used for selecting color fills as well as for documentation of RGB
(red, green, blue) color codes. The digital files are available online at
http://pubs.usgs.gov/of/2005/1314/.

Background information on existing lithology color schemes can be found in Compton
(1962), the American Association of Petroleum Geologists Correlation Chart Series (1983), and the
Pacific Northwest lithology map by Johnson and Raines (2001). Examples of terminology schemes
can be found in Compton (1962), Streckeisen (1973a, 1973b), Folk (1974), Pettijohn (1975),
Gilliespie and Styles (1999), Roberson (1999), and Hallsworth and Knox (1999).


http://pubs.usgs.gov/of/2005/1314/

Because currently no U.S. Geological Survey color standard exists for lithology, and only
color guides for geologic time, selected geologic map color schemes can often be diverse.
Traditionally various shades of yellow are commonly used for unconsolidated material, pinks for
granitic rocks, purples for ultramafic rocks, blues for carbonate-rich sedimentary rocks, dark-
yellows to light-orange for sandstones, and greys for shales. However, attempting to assign unique
color values to large lithologies, while adhering to accepted color ranges, remains a challenge. On
occasion it is necessary to use color shades outside the range of accepted colors, or repeat them
with an overlay pattern to make them distinct. Other considerations include how specific lithologies
appear on a map. Lithologies that often occur adjacent to each other are easier to discern when
contrasting colors are used. Ink can be conserved when printing paper maps by using lighter
shades for the most frequently occurring lithologies.

Versions of several ESRI ArcMap® style files for lithology and geologic time were created
from terminology schemes used for specific projects, or scanned and digitally recreated from
existing legends. Shapefiles were used to encode box diagrams representing legends, often
hierarchically arranged, to which color fill styles were applied. Methods for creating styles were
demonstrated using the following legends: the International Stratigraphic Chart (ISC) at
http://www.stratigraphy.org/cheu.pdf and the USGS Color Code version of the (ISC_USGS) at
http://'www.stratigraphy.org/codus.pdf ; the Decade of North American Geology (DNAG-1983
Geologic Time Scale) at http://www.ucmp.berkeley.edu/fosrec/TimeScalebig.jpg; the North
American Geologic Map Data Model (specifically lithclass 4.3 at http.//nadm-
geo.org/dmdt/Model43a.pdf and its successors lithclass 6.1at http://nadm-
geo.org/dmdt/pdf/lithclass61.pdf and lithclass 6.2, which is not yet posted at http://nadm-geo.org/ ;
and the currently in progress USGS Surveys and Analysis State Geologic Map Compilation
(SGMC) project. Microsoft® Excel tables were used to document RGB color values and provide a
convenient method for color experimentation.

The style files released with this report were created using the Environmental Systems
Research Institute (ESRI®) ArcGIS® version 9 (ArcMap® module) software. The color
documentation tables were created with Microsoft® Excel 2003 software. Tools used in preparation
of these files but not included with this report are: “Pixie”, a freeware color-picker utility (available
online from http://www.nattyware.com); and the Science Language Interface Module “SLIM”
(Hastings, 2003).
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Overview of digital files

The digital files provided include ArcMap® style files and Microsoft® Excel tables that
document the color codes for the lithology or geologic time versions listed and briefly described in
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table 1. View the style file color fills in ArcMap® using the Style Manager. Each style contains a
set of color fills with associated attributes used to assign the fills in ArcMap® to polygon features
by matching the attribute terminology.

Table 1. List of digital files provided in this publication

File Name File Description
Digital Files

lith4_3.style ArcMap® style for North American Geologic Map Data Model (NADM)
Lithology Class version 4.3

lith6_1. style ArcMap® style for North American Geologic Map Data Model (NADM)
Lithology Class version 6.1

lith6_2.style ArcMap® style for North American Geologic Map Data Model (NADM)
Lithology Class version 6.2

SGMC.style ArcMap® style for the State Geologic Map Compilation (SGMC) draft
version SGMC lithology, 2005

DNAG:style ArcMap® style for Decade of North American Geology (DNAG - 1983
Geologic Time Scale)

ISC.style ArcMap® style for International Stratigraphic Chart (ISC), 2004

ISC_USGS:.style ArcMap® style for International Stratigraphic Chart (ISC) version USGS
Color Code, 2005

Time_Compiled.xls Excel workbook for geologic time includes worksheets for the Table for

Decade of North American Geology (DNAG) 1983 Geologic Time Scale,
the International Stratigraphic Chart (ICS) and the USGS Color Code
version of the ISC.

Lith_Compiled.xlIs Excel workbook for lithology includes worksheets for North American
Geologic Map Data Model (NADM) Lithology Class versions 43, 6.1, 6.2,
and a draft version of the State Geologic Map Compilation (SGMC).

Color Discussion

It is important to be aware that sources for error in color display include the settings specific
to scanner hardware and software, the quality of the original scanned material, and the monitor
color calibration. RGB color codes were used for optimal on-screen viewing in ArcMap®, but are
not normally used for printed products that may vary widely from the color shades displayed on
screen. The geologic time scales for the ICS and the USGS Color Code version of the ICS have
established colors. The DNAG chart is in black and white and custom colors were assigned to the
terminology. Lithology style fills were selected by the USGS project leaders for the specific
project needs. Color selection was facilitated by the use of a documentation table for the RGB
code and color fill. Note that when creating a color fill box in an Excel table, the box must be
smaller than the table cell size in order to properly sort with the terminology. The following
examples are meant to show how to create or adapt ArcMap® color fill styles and tailor them for
spatial data purposes such as a suite of digital maps.



Methods to create style sheets

Geologic time

Paper legends for geologic time (ISC, ISC-USGS Color Code, and DNAG-1983) were
scanned and digitized in ArcMap® into polygon shapefiles and terminology was added to the
attribute tables. The ISC-USGS Color Code at http://www.stratigraphy.org/codus.pdf provided
the RBG values that were used with the attribute terminology to create the USGS Color Code
ArcMap® style. “Pixie” freeware was used to determine the on-screen RGB values of the colors for
the ICS chart at http://www.stratigraphy.org/cheu.pdf , or to verify that the correct color values
were assigned to fills in the style file and the documentation table (fig. 1). These values are subject
to the possible color errors discussed above. Custom color fill assignments were made to the black
and white DNAG time scale at http://www.ucmp.berkeley.edu/fosrec/TimeScalebig.jpg. The
geologic time RGB color codes and color fills were documented in the Microsoft® Excel table,
Time_Compiled.xls. There are worksheets for each time scale and a compilation of terminology and
color fills for all three with synonyms or name variations placed in parenthesis.
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Figure 1. Example output of “Pixie” freeware, verifying color values in a documentation table.
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Lithology

When only terminology was available, such as the hierarchical Lithclass 4.3, Lithclass 6.1,
Lithclass 6.2 and SGMC, polygon shapefiles were generated using SLIM (Hastings, 2003). The
shapefiles (hierarchical boxes) with correct lithology attributes were assigned desired color fills
that were exported to a style. RGB color code assignments for the lithologies were documented
using an Excel table and the color fill tool. The table format provided a convenient method for
color value documentation and ranking, for example, by frequency of occurrence or position in the
lithology hierarchy. Sorting the table by ranks was a technique used to experiment with shades of
color according to the frequency of occurrence on a map, the position in the lithology hierarchy,
rock type, or other criteria (fig. 2). The “hide” column feature of the table was used to compare
side-by-side multiple versions of color shade selections (fig. 3). When satisfied with color shades
in the table format, the RGB codes were entered or changed to redefine a color fill in the style file
created from the generated shapefile. Using the ArcMap® style Manager, the RGB color codes
were manually assigned using the “Symbol Property Editor” color selector to the correct lithologic
terminology. ‘“Pixie” was used to verify that the color code in the color documentation table and
the color code entered into the style file were the same. The tables for the individual and well as the
compiled lithologies are in the Lith_Compiled.xls . The compiled worksheet places variations on
the lithologic name in parenthesis. The individual worksheets can be sorted alphabetically, by RGB
codes or by the hierarchical “Id” column. In some instances the original terminology was adapted
for particular style needs, for example a subset of Lithclass 4.3 terminology was used in this
demonstration.
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Figure 2. The table shows documentation of RBG color codes sorted by a rank in type (rock type) for facilitating

color selection.
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Figure 3. Example of using tables a side-by-side comparison of different color fills versions.



Description and use of style files

In ArcMap®, styles are applied to features using the “Match to symbols in a style” choice
under the “Categories”” menu in Symbology tab (fig. 4). In order to be successfully applied, the
lithologic terms used in the feature attribute table must precisely match the terms used in the style
(fig. 5). For example, the terms must be spelled and capitalized exactly in the same manner or the
style will not be applied properly (fig. 6). It is important to note the variation and peculiarities of
terminology naming formats used in the style examples presented in this report. The style subset
for Lithology Class version 4.3 capitalizes the first letter of each term and uses a dash in the term
“Quartz-feldspar Schist.” The Lithology Class version 6.1 style uses all lower case with occasional
use of dashes and parenthesis for example, “meta-basalt” and “volcanic rock (aphanitic).” The
Lithology Class version 6.2 style capitalizes the first letter of each term with occasional dashes or
slashes such as, “Meta-argillite” and “Sub/supra-glacial sediment.” The State Geologic Map
Compilation (SGMC) style capitalizes the first letter of the first term, occasionally capitalizes the
second term, and uses underscoring, for example, “Sandstone_Mudstone.” Any of these styles can
be altered or adapted by changing the color fill or naming format in the ArcMap® Style Manager, or
used as a starting point in developing customized ArcMap® styles.
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Figure 6. Attribute terminology must match exactly with fill name in the style file.
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Styles can be viewed in the ArcMap® Style Manager or printed using the Style Dump
application provided in the ArcGIS® Developer Kit samples located in Program
Files>ArcGIS>Developerkit>samples>Cartography>Styles>Style_Dump. The ready-made styles
can be directly applied to a correctly attributed feature layer in ArcMap®. The styles also can be
customized by making changes to fill colors or names in the Style Manager or by changing color
fills using the feature Symbology tab. Any changes can be incorporated into a new style by
selecting “Export map style” under the Tools>Styles menu in ArcMap®. Symbology saved in a
layer file (.lyr) can be exported as a style at a later time. ArcGIS® styles files are normally stored in
Program Files>ArcGIS>Styles, however, they can be saved in any custom path.

The following links are to the geologic time and lithology documentation tables:
Time_Compiled.xls and Lith_Compiled.xls. The column headings R, G, B, represent the RGB
color codes. Time_Compiled.xls has a worksheet for International Stratigraphic Code, the USGS
Color code, and the Decade of North American Geology represented by the abbreviations ISC,
ISC_USGS, and DNAG respectively. The Compiled_Time worksheet integrates the terminology
and displays the color codes from all three worksheets, placing synonyms and naming variations
within parenthesis. Lith_Compiled.xls has a worksheet for the North American Geologic Map Data
Model versions Lithology Class 4.3, 6.1, 6.2, and the State Geologic Map Compilation (SGMC)
draft version represented by the abbreviations lith43, lith6.2, lith6.1 and SGMC. The Id column
allows for returning to the hierarchy after sorting alphabetically by term or by R, G, or B. The
Compiled_Lith worksheet integrates the terminology and displays the color codes for all four
worksheets, placing term variations within parenthesis.

Displayed below in legal size format that can be zoomed-in for detailed viewing are ArcMap®
styles for the following:

= International Stratigraphic Chart (fig. 8)

=  USGS Color Code (fig. 9)

= Decade of North American Geology (fig. 10)

= North American Geologic Map Data Model versions, lithclass 4.3 (fig. 11), lithclass 6.1

(fig. 12), and lithclass 6.2 (fig. 13)
= State Geologic Map Compilation (fig. 14).
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- Aalenian
Aeronian
- Albian
- Anisian
- Aptian
Aguitanian
- Archean
- Artinskian
- Asselian
- Bajocian
- Barremian
Bartonian

Bashkirian

- Bathonian
- Berriasian

Burdigalian

- Callovian

Calymmian

- Cambrian
Campanian

- Capitanian

- Carboniferous

Carnian
Cenomanian
Cenozoic
Changhsingian
Chattian
- Cisuralian
Coniacian
Cretaceous
Cryogenian

Danian

- Darriwilian
- Devonian

Ectasian

Ediacaran
[ sfeten
- Emsian
- Eoarchean

Eocene

Famennian
Frasnian
Furongian
Gelasian

- Givetian

Gorstian

- Guadalupian
Gzhelian
- Hauterivian
- Hettangian
- Himantian
Homerian
- Induan
Jurassic
Kasimovian

Kimmeridgian

- Kungurian
- Ladinian

Langhian
Llandovery
- Lochkovian
Lopingian
- Lower Cambrian
- Lower Cretaceous
- Lower Devonian
- Lower Jurassic
- Lower Mississippian
- Lower Ordovician

Lower Pennsylvanian

Lower Pleistocene
- Lower Triassic

Ludfordian

Ludlow

Lutetian

Maastrichtian

- Mesoarchean

Mesoproterozoic

- Mesozoic

Messinian

- Middle Cambrian

- Middle Devonian
- Middle Jurassic
- Middle Mississippian
- Middle Ordovician

Middle Pennsylvanian
Middle Pleistocene

I viddee Trassic
Miocene

- Mississippian
Moscovian
Neoarchean
Neogene
Neoproterozoic
Norian

- Olenekian
Oligocene

- Ordovician

- Orosirian

Oxfordian

Paibian
- Paleoarchean

Paleocene

Paleogene

- Paleoproterozoic
- Paleozoic
Pennsylvanian
- Permian
Phanerozoic
Piacenzian
Pleistocene
- Plienshachian
Pliocene
- Pragian
- Precambrian

Priabonian
Proterozoic
Rhaetian

Rhuddanian

Rupelian
- Sakmarian
Santonian
Selandian
- Serpukhovian
Serravallian
Sheinwoodian
- Siderian
Silurian
- Sinemurian
- Statherian

Stenian
Telychian
Thanetian
Tithonian
- Toarcian
Tonian

Tortonian

- Tournaisian
- Tremadocian
- Triassic

Turonian

Upper Cretaceous

Upper Devonian

Upper Jurassic

- Upper Mississippian
- Upper Ordovician

Upper Pennsylvanian
Upper Pleistocene

Upper Triassic

- Valanginian

- Visean
Wenlock

- Wordian
Wuchiapingian
Ypresian

Zanclean

Figure 7. Style for the International Stratigraphic Chart.




Carboniferous
Cenozoic
Cisuralian
- Cretaceous
Cryogenian
- Devonian
- Eoarchaen

Eocene
Guadalupian

Holocene

- Jurassic
- Llandovery

Lopingian

- Lower Cambrian

Lower Cretaceous

Ludlow
Mesoarchaen
Mesoproterozoic
- Mesozoic
Middle Cambrian
- Middle Devonian
- Middle Jurassic

Middle Ordovician

Middle Triassic

Miocene Upper Triassic
- Mississippian - Wenlock
Neoarchaen
Neogene
- Neoproterozoic
Neoproterozoiclll

Oligocene

- Ordovician
- Paleoarchaen
- Paleocene

Paleogene
- Paleoproterozoic
- Paleozoic
- Pennsylvanian
- Permian

Phanerozoic
Pleistocene
Pliocene
- Precambrian
Pridoli
Proterozic

Quaternary

Upper Cambrian
Upper Cretaceous
Upper Devonian
Upper Jurassic

Upper Ordivician

Figure 8. Style for the USGS Color Codes version of the International Stratigraphic Chart.
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Aalenian

Aptian

. Aquitanian

Archean

Ashgillian

Bajocian

Calabrian

Callovian

Carnian
Cenomanian
Cenozoic
Chattian
Coniacian

Cretaceous

Dresbachean

. Early Archean
Early Cambrian

. Early Carboniferous

. Early Cretaceous

Early Permian
. Early Pliocene
Early Proterozoic
Early Silurian
Early Triassic
CED
. Emsian
Eocene
Fammenian

Franconian

Hauterivian

. Hettangian

Holocene

. Jurassic

Kazanian
Kimmeridgian

. Kungurian

Ladinian

. Langhian
Late Archean
Late Cambrian
Late Carboniferous
Late Cretaceous
Late Devonian
Late Eocene
Late Jurassic
Late Miocene
Late Oligocene
Late Ordovician

. Late Paleocene

Late Permian

Late Silurian

Late Triassic

. Middle Cambrian

Middle Devonian
Middle Eocene
Middle Jurassic

. Middle Miocene

Middle Ordovician

. Middle Proterozoic
Middle Triassic
Miocene

. Mississippian
Moscovian

. Neocomian
Neogene
Norian
Oligocene

. Ordovician
Oxfordian
Paleocene
Paleogene
Paleozoic
Pennsylvanian
Permian

. Piacenzian

Pleistocene

Priabonian
Pridolian

Proterozoic

Quaternary

Tatarian
Tertiary

Thanetian

Tournaisian

. Tremadocian

Trempealeauan

Triassic

Figure 9. Style for the Decade of North American Geology 1983 Geologic Time Scale.
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Alkali Rhyolite
Alkali Trachyte

Alkalic Intrusive

- Amphibole Schist

B ~etivoice
Andesite

- Anorthosite
Arenite

Argillite

- Arkose
- Basalt

Basaltic Andesite

- Boulder
Calc-silicate Gneiss
- Calc-silicate Schist
- Carbonate
- Carbonatite
Cataclasite
- Chert
Clay
Claystone
- Coal
Conglomerate
Dacite
- Diorite
Dolomite
- Eclogite
Evaporite
Extrusive Rock
Felsic
Felsic Gneiss
- Gabbro
Gneiss
Granite
Granitic Gneiss
Granitoid

Granodiorite

- Granulite
Gravel
- Greenstone
- Greisen
- Hornblendite
- Hornfels
Intermediate
- Intrusive Rock
- Keratophyre
- Latite

Limestone

Mafic

- Mafic Gneiss
- Marble

Metamorphic Rock
Metasedimentary
Metavolcanic

Mica Schist

Mixed

- Monzodiorite

- Monzogabbro

- Monzonite
Mudstone

- Mylonite

- Norite

- Orthoquartzite
Peat

- Peridotite
Phonolite

Phyllite

- Phyllonite
- Pyroxenite
- Quartz Diorite

- Quartz Monzodiorite

- Quartz Monzogabbro

Quartz Monzonite

Quartz Syenite

- Quartz-feldspar Schist

Quartzite

Rhyolite

Sand

Sandstone

Schist

Sedimentary Breccia
Sedimentary Melange
Sedimentary Rock

Semischist

- Serpentinite
- Shale
Silt
- Siltstone
- Skarn
- Slate
B soiie
Syenite
- Tectonic Breccia
- Tephrite
Tonolite
- Trachyte
- Troctolite
- Ultramafic
- Ultramafic Intrusive

Unconsolidated

- Wacke
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Figure 10. Style for the North American Geologic Map Data Model version lithclass 4.3 subset.




alkali granite (alaskite)

alkali rhyolite

alkali syenite

alkali trachyte

alkalic intrusive rock

alkalic volcanic rock

alkaline basalt

alluvial fan

alluvial terrace

alluvium

amphibole schist

amphibolite

andesite

anorthosite

aplite

arenite

argillte

arkose

ash-flow tuff

augen gneiss

basalt

beach sand

bentonite

bimodal suite

biogenic sediment

biotite gneiss

black shale

blueschist

calcarenite

calc-silicate rock

calc-silicate schist

carbonate

cataclasite

chemical

chert

clastic

clay or mud

claystone

coal

coarse-grained mixed clastic

colluvium

conglomerate

coral

dacite

debris flow

delta

diabase

diorite

dolostone (dolomite)

dune sand

dunite

eclogite

eolian

evaporite

exhalite

felsic gneiss

felsic metavolcanic rock

felsic volcanic rock

fine-grained mixed clastic

flaser gneiss

flood plain

gabbro

gabbroid

glacial drift

glacial-marine

glaciolacustrine

glassy volcanic rock

gneiss

granite

granitic gneiss

granitoid

granodiorite

granofels

granulite

gravel

graywacke

greenschist

greenstone

greisen

hawaiite

hornblendite

hornfels

ignimbrite

intermediate metavolcanic rock

intermediate volcanic rock

intrusive carbonatite

iron formation

keratophyre

kimberlite

lahar

lake or marine deposit

lamprophyre

landslide

latite

lava flow

levee

limestone

loess

mafic gneiss

mafic metavolcanic rock

mafic volcanic rock

marble

mass wasting

medium-grained mixed clastic

melange

meta-argillite

meta-basalt

meta-conglomerate

metaluminous granite

metamorphic rock

meta-rhyolite

metasedimentary rock

metavolcanic rock

mica schist

migmatite

mixed clastic/carbonate

mixed clastic/coal

mixed clastic/volcanic

monzodiorite

monzogabbro

monzonite

moraine

mud flat

mudflow

mudstone

mylonite

nepheline syenite

norite

novaculite

obsidian

oil shale

olistostrome

orthogneiss

orthoquartzite

outwash

paragneiss

peat

pegmatite

pelitic schist

peralkaline granite

peraluminous granite

peridotite

phonolite

phosphorite

phylite

phyllonite

playa

plutonic rock (phaneritic)

porphyry

pumice

pyroclastic

pyroxenite

quartz diorite

quartz gabbro

quartz latite

quartz monzodiorite

quartz monzogabbro

quartz monzonite

quartz syenite

quartz-feldspar schist

quartzite

residuum

rhyodacite

rhyolite

sand

sand sheet

sandstone

schist

sedimentary breccia

sedimentary rock

serpentinite

shale

silt

siltstone

skarn (tactite)

slate

spilite

stratified glacial sediment

sub- and supra-glacial sediment

subaluminous granite

syenite

talus

tectonic breccia

tectonic melange

tectonic rock

tectonite

tephrite (basinite)

terrace

tholeite

till

tonalite

trachyandesite

trachybasalt

trachyte

troctolite

trondhjemite

tuff

ultramafic intrusive rock

ultramafitite (komatiite)

unconsolidated

vitrophyre

volcanic ash

volcanic breccia (agglomerate)

volcanic carbonatite

volcanic rock (aphanitic)

wacke

welded tuff

Figure 11. Style for the North American Geologic Map Data Model version lithclass 6.1.
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- Alkalic intrusive rock
- Alkalic volcanic rock

Alkali-feldspar granite
Alkali-feldspar rhyolite

- Alkali-feldspar syenite

Alkali-feldspar trachyte
- Alkaline basalt

Alluvial fan

Alluvial terrace

Alluvium

- Amphibole schist
- Amphibolite
- Andesite

Anorthosite
Aplite
Arenite
Argilite
Arkose
Ash-flow tuff
- Augen gneiss
Basalt
Beach sand
Bentonite
Bimodal suite
Biogenic rock
Biotite gneiss
Black shale
Blueschist
Calcarenite
- Calc-silicate rock
Calc-silicate schist
Carbonate rock
- Cataclasite
Chemical sedimentary rock
Chert
Clastic rock
Clay or mud
Claystone
- Coal
Coarse-grained mixed clastic rock
Colluvium
Conglomerate
Coral
Dacite
Debris flow

Delta

- Diabase
- Diorite

Dolostone
Dune sand
- Dunite
Eclogite
Eolian material
- Evaporite
Exhalite
Felsic gneiss
Felsic metavolcanic rock

- Felsic volcanic rock

Fine-grained mixed clastic rock
- Flaser gneiss
Flood plain

Gabbro

Il ctooio
[ Glacial ari

Glacial outwash sediment
Glacial-marine sediment
Glaciolacustrine sediment
Glassy volcanic rock
Gneiss
Granite
Granitic gneiss

- Granitoid

- Granodiorite

- Granofels

- Granulite

Gravel
Graywacke
Greenschist
Greenstone
Greisen

Hawaiite

Hornblendite

Hornfels

Ignimbrite

Intermediate metavolcanic rock

Intermediate volcanic rock

Intrusive carbonatite

Iron formation

Keratophyre

Kimberlite

Lahar

Lake or marine sediment

Lamprophyre

Landslide

Latite

Lava flow

Levee

Limestone

Loess

Mafic gneiss

Mafic metavolcanic rock

Mafic volcanic rock

Marble

Mass wasting material

Medium-grained mixed clastic rock

Melange

Meta-argillite

Metabasalt

Metaconglomerate

Metaluminous granite

Metamorphic rock

Metarhyolite

Metasedimentary rock

Metavolcanic rock

Mica schist

Migmatite

Mixed carbonate/clastic rock

Mixed coal and clastic rock

Mixed volcanic/clastic rock

Monzodiorite

Monzogabbro

Monzonite
Moraine

Mud flat
Mudilow
Mudstone

- Mylonite

- Nepheline syenite

Norite Trachyte

Novaculite Troctolite

Obsidian Trondhjemite

Oil shale Tuff

Olistostrome - Ultramafic intrusive rock
Orthogneiss - Ultramafitite
Orthoquartzite Unconsolidated material
Paragneiss Vitrophyre

Peat Volcanic ash

Pegmatite Volcanic breccia

Pelitic schist - Volcanic carbonatite

Volcanic rock

Peralkaline granite

Peraluminous granite Wacke

Peridotite Welded tuff

Phonolite

Phosphorite

Phyliite

Phyllonite

Playa

Plutonic rock

Porphyry

Pumice

Pyroclastic rock

Pyroxenite

Quartz diorite

Quartz gabbro

Quartz latite

Quartz monzodiorite

Quartz monzogabbro

Quartz monzonite

Quartz syenite

Quartz-feldspar schist

Quartzite

Residuum

Rhyodacite

Rhyolite

Sand

Sand sheet

Sandstone

Schist

Sedimentary breccia

Sedimentary rock

Serpentinite

Shale

Silt

Siltstone

Skarn

Slate

Spilite

Stratified glacial sediment

Sub/supra-glacial sediment

Subaluminous granite

Syenite

Talus

Tectonic breccia

Tectonic melange

Tectonite

Tephrite

Terrace

Tholeite

Till

Tonalite

Trachyandesite

Trachybasalt

Figure 12. Style for the North American Geologic Map Data Model version lithclass 6.2.
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- Alaskite

- Alkali_feldspar_syenite

- Alkali_granite
Alkalic_volcanic

- Alkalli_feldspar_granite

- Amphibolite

- Andesite

Anhydrite

Anorthosite

- Anthracite

- Aplite
Arenite

I Ao
Arkose
Banded_iron_formation

Barite

- Basalt
- Basaltic_andesite
- Basanite
Bentonite
- Bituminous
Black_shale
Boulders
Calcarenite
Cancrinite_syenite
Carbonate
- Cataclastite
Chalk
Charnokite
Chemical
Chert
Clastic
Clay
Claystone
- Coal
Coarse_detrital

Conglomerate

Conglomerate_sandstone

Coquina
Coral
Dacite
Diatomite
Diorite
Dioritic
Dolostone
- Dunite
- Eclogite

Evaporite
Felsic_hypabyssal
- Felsic_volcanic
Fine_detrital
- Foid_syenite
Foidal_dioritic
- Foidal_gabbroic
Foidal_syenitic
- Foidite
- Foidolite

Gabbro

- Gabbroic
Gabbronorite
- Gneiss
- Granite
- Granitic

Granofels

Granulite

Gravel

Graywacke

Greenstone

Gypsum

Hornblendite

Hornfels

Hypabyssal

Hypabyssal_andesite

Hypabyssal_basalt

Hypabyssal_basaltic_andesite

Hypabyssal_dacite

Hypabyssal_felsic-alkaline

Hypabyssal_latite

Hypabyssal_mafic_alkaline

Hypabyssal_quartz_latite

Hypabyssal_quartz_trachyte

Hypabyssal_rhyolite

Hypabyssal_trachyte

Ice

Igneous

Intrusive_carbonatite

Kimberlite

Komatiite

Lamprophyre

Latite

Leucocratic_granitic

Lignite

Limestone

Mafic_hypabyssal

Mafic_volcanic

Marble

Marl

Marlstone

Melange

Melilitic

Metamorphic

Metasedimentary

Metavolcanic

Migmatite

Mixed_clastic

Monzodiorite

Monzogabbro

Monzogranite

Monzonite

Mudstone

Mylonite

Nepheline_syenite

Norite

Novaculite

Oil_shale

Peat

Pegmatite

Peridotite

Phonolite

Phosphatic_shale

Phosphorite

Phyllite

Phyllonite

Picrite

Plutonic

Pyroxenite

Quartz_diorite
Quartz_gabbro
Quartz_monzodiorite
Quartz_monzogabbro

Quartz_monzonite

- Quartz_rich_granitoid
- Quartz_syenite
Quartzite
- Quartz-latite
- Quartz-trachyte
I Royoite
Salt
Sand
Sandstone
Sandstone_Mudstone
Schist
Sedimentary
Sedimentary_breccia
- Serpentinite
Shale
Silt
Siltstone
- Siltstone_Mudstone
- Skarn
- Slate
- Sodalite_syenite
- Sub_bituminous
- Syenite
- Syenitic
Syenogranite
- Tectonite
- Tonalite
- Trachyte
- Troctolite
- Trondhjemite
- Ultramafic

Unconsolidated

- Volcanic

Water

- Granodiorite

- Quartz_alkali_feldspar_syenite

Figure 13. Style for the State Geologic Map Compilation (SGMC) draft version
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