
Federal Geographic Data Committee FGDC Document Number FGDC-STD-013-2006
FGDC Digital Cartographic Standard for Geologic Map Symbolization

iii

CONTENTS

Page

1. Introductory Material ............................................................................................................... 1

1.1 Objective ....................................................................................................................... 1

1.2 Scope ............................................................................................................................ 1

1.3 Applicability .................................................................................................................. 2

1.4 Related Standards ............................................................................................................ 2

1.5 Standards Development Procedures .................................................................................... 2

1.6 Maintenance Authority ..................................................................................................... 4

2. Background ........................................................................................................................... 4

2.1 Relation to Previous U.S. Geological Survey Standards .......................................................... 4

2.2 Changes from Previous Standards ....................................................................................... 5

2.3 Preparers of This Standard ................................................................................................ 6

3. Geologic Mapping Concepts and Definitions .............................................................................. 7

3.1 Geologic Maps ............................................................................................................. 7

3.2 Geologic Map Databases ................................................................................................ 8

3.3 Geologic Map Units ....................................................................................................... 8

3.3.1 Geologic Time, the Ages of Rock Units, and Geologic Age Symbols .............................. 8

3.3.2 Map-Unit Labels .................................................................................................. 9

3.4 Planar Geologic Features ................................................................................................ 9

3.4.1 Contacts ............................................................................................................. 9

3.4.1.1 Discrete versus Gradational Contacts ........................................................... 10

3.4.2 Key Beds ............................................................................................................ 10

3.4.3 Faults ................................................................................................................. 11

3.4.3.1 Discrete Faults versus Fault Zones ............................................................... 11

3.4.4 Folds ................................................................................................................. 12

3.5 Linear Geologic Features ................................................................................................ 12

3.6 Geologic Point Features .................................................................................................. 13

3.6.1 Planar-Feature Geologic Point Data ......................................................................... 13

3.6.1.1 Point Symbols for Planar Features, and Their Placement Relative to Point
of Observation ......................................................................................... 13

3.6.1.2 Specialized Planar-Feature Point Symbols for Multiple Observations at
One Locality ........................................................................................... 14

3.6.2 Linear-Feature Geologic Point Data ......................................................................... 14

3.6.2.1 Point Symbols for Linear Features, and Their Placement Relative to Point
of Observation ......................................................................................... 14

3.6.3 Informational Geologic Point Data .......................................................................... 14

3.6.3.1 Locality-Information Point Data .................................................................. 15

3.6.3.2 Line-Symbol Decorations .......................................................................... 15

4. Scientific Confidence and Locational Accuracy of Geologic Features ............................................. 15

4.1 Scientific Confidence ..................................................................................................... 16

4.1.1 Identity .............................................................................................................. 16

4.1.2 Existence ............................................................................................................ 16

4.1.3 Levels of Scientific Confidence ............................................................................... 16

4.1.4 Cartographic Representation of Scientific Confidence ................................................. 17

4.2 Locational Accuracy ...................................................................................................... 17

4.2.1 Locatability ......................................................................................................... 18



Federal Geographic Data Committee FGDC Document Number FGDC-STD-013-2006
FGDC Digital Cartographic Standard for Geologic Map Symbolization

iv

Page

4.2.2 Positioning .......................................................................................................... 18

4.2.2.1 Specifying Positional Accuracy with the Zone of Confidence ........................... 19

4.2.2.2 Accommodating Different Values of the Zone of Confidence ........................... 22

4.2.3 Levels of Locational Accuracy ................................................................................ 23

4.2.4 Cartographic Representation of Locational Accuracy .................................................. 23

5. Guidelines for Map Color and Pattern Selection .......................................................................... 24

5.1 Factors That Influence Color and Pattern Selection .............................................................. 24

5.1.1 Purpose of Map .................................................................................................... 24

5.1.2 Age and Type of Rock .......................................................................................... 25

5.1.3 Size of Map-Unit Areas ......................................................................................... 25

5.1.4 Contrast .............................................................................................................. 26

5.2 Specifying Color for Map-Unit Areas ................................................................................ 26

5.3 Use of Patterns ............................................................................................................. 26

5.3.1 Overprint Patterns ................................................................................................ 26

5.3.2 Dropout Patterns .................................................................................................. 27

5.4 Specifying Color for Line and Point Symbols ..................................................................... 27

6. Guidelines for Map Labeling ................................................................................................... 27

6.1 Strategies for Map Labeling ............................................................................................ 27

6.2 Font Selection .............................................................................................................. 28

6.3 Type Size and Style ....................................................................................................... 28

6.4 Label Placement ............................................................................................................ 28

6.5 Leader Placement .......................................................................................................... 29

7. Technical Specifications Used in the Preparation of this Standard ................................................... 29

7.1 Units for Lineweights, Lengths, and Distances ..................................................................... 29

7.2 Type Specifications ........................................................................................................ 29

7.3 Color Specifications for Line and Point Symbols .................................................................. 29

7.4 Color Specifications for Map-Unit Areas ............................................................................ 30

7.5 Pattern Specifications ...................................................................................................... 31

7.6 Geologic Age Symbol Font ............................................................................................. 31

8. Acknowledgments ................................................................................................................. 31

9. References ........................................................................................................................... 32

FIGURES

Page

1. Diagram Showing Relation of New FGDC Standard Terminology to Historically Used Terminology
and to Traditional Line Symbol Styles ....................................................................................... 20

2. Flowchart Showing Example of Logical Steps That Might Be Used to Determine Appropriate Line
Symbol Styles and Associated Terminology ................................................................................ 21

3. Figure Showing Examples of the Zone of Confidence for Planar, Linear, and Point Features ................ 22

TABLES

Page

1. Chart Showing Conversion Values from Inches (in) to Points (pts) to Millimeters (mm).................... A–iv

2. Abbreviations Used in This Standard........................................................................................ A–v

3. Spot Color Specifications Used in This Standard and Their Equivalent Colors in Other Color Models... A–v



Federal Geographic Data Committee FGDC Document Number FGDC-STD-013-2006
FGDC Digital Cartographic Standard for Geologic Map Symbolization

v

APPENDIX A.  GEOLOGIC MAP SYMBOLS, COLORS, AND PATTERNS

Page

Preface to Appendix A ........................................................................................................... A–ii

1. Contacts, Key Beds, and Dikes ........................................................................................... A–1–1

1.1 Contacts ................................................................................................................. A–1–1

1.2 Key Beds ................................................................................................................ A–1–3

1.3 Dikes ..................................................................................................................... A–1–5

1.4 Line-Symbol Decorations and Notations for Contacts, Key Beds, and Dikes ........................ A–1–6

2. Faults ............................................................................................................................ A–2–1

2.1 Faults (Generic; Vertical, Subvertical, or High-Angle; or Unknown or Unspecified
Orientation or Sense of Slip) ..................................................................................... A–2–1

2.2 Normal Faults .......................................................................................................... A–2–2

2.3 Low-Angle Faults (Unknown or Unspecified Sense of Slip) ............................................. A–2–3

2.4 Reverse Faults ......................................................................................................... A–2–3

2.5 Rotational or Scissor Faults ........................................................................................ A–2–4

2.6 Strike-Slip Faults ..................................................................................................... A–2–5

2.7 Oblique-Slip Faults ................................................................................................... A–2–6

2.8 Thrust Faults ........................................................................................................... A–2–7

2.9 Overturned Thrust Faults ........................................................................................... A–2–8

2.10 Detachment Faults (Sense of Slip Unspecified) .............................................................. A–2–9

2.11 Line-Symbol Decorations and Notations for Faults ....................................................... A–2–11

2.12 Fault Scarps .......................................................................................................... A–2–12

2.13 Quaternary Faulting ................................................................................................ A–2–16

2.14 Shear Zones; Mylonite Zones; Fault-Breccia Zones ...................................................... A–2–16

2.15 Small, Minor Faults ................................................................................................ A–2–16

3. Boundaries Located by Geophysical Surveys ......................................................................... A–3–1

3.1 Boundaries Located by Geophysical Methods ................................................................ A–3–1

3.2 Faults Located by Geophysical Methods ....................................................................... A–3–1

3.3 Geophysical Survey Lines and Stations ........................................................................ A–3–1

4. Lineaments and Joints ....................................................................................................... A–4–1

4.1 Lineaments ............................................................................................................. A–4–1

4.2 Joints ..................................................................................................................... A–4–1

4.3 Small, Minor Joints .................................................................................................. A–4–1

5. Folds ............................................................................................................................. A–5–1

5.1 Anticlines ............................................................................................................... A–5–1

5.2 Antiforms ............................................................................................................... A–5–2

5.3 Asymmetric, Overturned, and Inverted Anticlines ........................................................... A–5–3

5.4 Antiformal Sheath Folds ............................................................................................ A–5–5

5.5 Synclines ................................................................................................................ A–5–6

5.6 Synforms ................................................................................................................ A–5–7

5.7 Asymmetric, Overturned, and Inverted Synclines ........................................................... A–5–8

5.8 Synformal Sheath Folds ........................................................................................... A–5–10

5.9 Monoclines ........................................................................................................... A–5–11

5.10 Line-Symbol Decorations And Notations For Folds ...................................................... A–5–13

5.11 Small, Minor Folds ................................................................................................. A–5–14

6. Bedding ......................................................................................................................... A–6–1



Federal Geographic Data Committee FGDC Document Number FGDC-STD-013-2006
FGDC Digital Cartographic Standard for Geologic Map Symbolization

vi

Page

7. Cleavage ........................................................................................................................ A–7–1

8. Foliation ........................................................................................................................ A–8–1

8.1 Generic Foliation (Origin Not Known or Not Specified) .................................................. A–8–1

8.2 Primary Foliation or Layering (in Igneous Rocks) .......................................................... A–8–1

8.3 Secondary Foliation (Caused by Metamorphism Or Tectonism) ........................................ A–8–3

9. Lineation ........................................................................................................................ A–9–1

10. Paleontological Features .................................................................................................. A–10–1

10.1 Fossil Locality........................................................................................................ A–10–1

10.2 Fossil Symbols ...................................................................................................... A–10–1

11. Geophysical and Structure Contours .................................................................................. A–11–1

12. Fluvial and Alluvial Features ............................................................................................ A–12–1

13. Glacial and Glaciofluvial Features ..................................................................................... A–13–1

14. Periglacial Features ........................................................................................................ A–14–1

15. Lacustrine and Marine Features ........................................................................................ A–15–1

16. Eolian Features .............................................................................................................. A–16–1

17. Landslide and Mass-Wasting Features ................................................................................ A–17–1

18. Volcanic Features .......................................................................................................... A–18–1

19. Natural Resources .......................................................................................................... A–19–1

19.1 Veins and Mineralized Areas; Mineral Resource Areas; Metamorphic Facies Boundary ....... A–19–1

19.2 Areas of Extensively Disturbed Ground; Surface Workings; Subsurface Workings
Projected to Surface .............................................................................................. A–19–2

19.3 Mining and Mineral Exploration (at Surface) ............................................................... A–19–3

19.4 Mines and Subsurface Workings ............................................................................... A–19–5

19.5 Oil and Gas Fields; Wells Drilled for Hydrocarbon Exploration or Exploitation ................. A–19–6

20. Hazardous Waste Sites .................................................................................................... A–20–1

21. Neotectonic and Earthquake-Hazard Features ...................................................................... A–21–1

22. Plate-Tectonic Features ................................................................................................... A–22–1

23. Miscellaneous Uplift and Collapse Features ........................................................................ A–23–1

24. Terrestrial Impact Features .............................................................................................. A–24–1

25. Planetary Geology Features ............................................................................................. A–25–1

26. Geohydrologic Features .................................................................................................. A–26–1

26.1 Water Wells .......................................................................................................... A–26–1

26.2 Springs ................................................................................................................. A–26–4

26.3 Water Gaging Stations ............................................................................................ A–26–5

26.4 Quality-of-Water Sites ............................................................................................ A–26–6

26.5 Geohydrologic Contours .......................................................................................... A–26–7

26.6 Geohydrologic Lines ............................................................................................... A–26–8

26.7 Miscellaneous Geohydrologic Features ....................................................................... A–26–9

27. Weather Stations ............................................................................................................ A–27–1

28. Transportation Features ................................................................................................... A–28–1

29. Boundaries ................................................................................................................... A–29–1

30. Topographic And Hydrographic Features ........................................................................... A–30–1

30.1 Topographic, Bathymetric, And Glacier Contours ......................................................... A–30–1

30.2 Drainage Features .................................................................................................. A–30–4

30.3 Miscellaneous Topographic and Hydrographic Features ................................................. A–30–6



Federal Geographic Data Committee FGDC Document Number FGDC-STD-013-2006
FGDC Digital Cartographic Standard for Geologic Map Symbolization

vii

Page

31. Miscellaneous Map Elements ........................................................................................... A–31–1

32. Geologic Age Symbol Font ("FGDCGeoAge") .................................................................... A–32–1

33. Suggested Ranges of Map-Unit Colors for Volcanic and Plutonic Rocks and for Stratigraphic
Ages of Sedimentary and Metamorphic Rocks ..................................................................... A–33–1

33.1 Suggested Range of Map-Unit Colors for Volcanic and Plutonic Rocks ............................ A–33–1

33.2 Suggested Range of Map-Unit Colors for Stratigraphic Ages of Sedimentary and
Metamorphic Rocks .............................................................................................. A–33–1

34. State Location Maps ....................................................................................................... A–34–1

34.1 Individual States; District of Columbia; Guam; Puerto Rico; U.S. Virgin Islands ................ A–34–1

34.2 Conterminous States ............................................................................................... A–34–3

35. Bar Scales .................................................................................................................... A–35–1

36. Mean Declination Arrows ................................................................................................ A–36–1

36.1 Magnetic North, East of True North ........................................................................... A–36–1

36.2 Magnetic North, West of True North .......................................................................... A–36–3

37. Lithologic Patterns ......................................................................................................... A–37–1

37.1 Sedimentary-Rock Lithologic Patterns ........................................................................ A–37–1

37.2 Metamorphic-Rock, Igneous-Rock, and Vein-Matter Lithologic Patterns .......................... A–37–3

38. Explanation for Pattern Chart ........................................................................................... A–38–1

39. Explanation for CMYK Color Chart .................................................................................. A–39–1

INDEX

Index to Introductory Text and Appendix A .................................................................................... I–1

PLATES

CMYK Color Chart ............................................................................................................. In pocket

Pattern Chart ...................................................................................................................... In pocket




