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OUTLINE

MAP PARTS
STRATIGRAPHY
GEOLOGIC STRUCTURES

FLAT LAYERS, DIPPING LAYERS (& map 
expression)

FAULTS
FOLDS

STRIKE & DIP
CROSS SECTIONS
TYPES OF CONTACTS
INTRUSIONS



Other stuff they want:
Construct topo profile and geol cross section
Know plate tectonics, rocks, and geol principles
Stereonets
Map projections
Structural geometric problems?
Geohazards
Groundwater and exploration stuff
Measure S/D and T/P with Brunton



• Scale, north arrow, 
coordinates, contour lines, 
etc. (a topographic base 
map)

• Description of map units
• Explanation of symbols
• Cross section
• Other supplemental 

components







Stratigraphic Principles
• 1.  Original Horizontality of Sedimentary Beds.  Sedimentary rock layers are deposited in sheets 

that are horizontal, or nearly so, parallel to the Earth’s surface.  If they are no longer horizontal, then 
they have been tilted or folded.

• 2.  Original Lateral Continuity of Sedimentary Beds.  Sedimentary layers are deposited in 
continuous sheets that gradually disappear at their edges (like a pancake).  If a layer is no longer 
continuous, then erosion must have removed part of it.

• 3.  Principle of Superposition of Sedimentary Beds.  In a sequence of rock layers, the layers on top 
are younger than those underneath (unless the whole package has been turned upside down).

• 4.  Concept of Inclusions.  A rock which contains pieces of another rock within it (inclusions) must 
be younger than the inclusions.  In an igneous rock, the inclusions are xenoliths; in a sedimentary 
rock, the inclusions are clasts.

• 5.  Principle of Cross-Cutting Relationships.  If one rock body cuts across another rock body, the 
one that does the cutting is younger and the one that gets cut is older.

• 6.  Direction of Dip.  Unless they are overturned, sedimentary beds in a dipping sequence dip toward 
the younger beds.  This can be easily demonstrated by tilting a sequence of layers.

• 7.  Deformed or Metamorphosed Rocks.  If folding or regional metamorphism has affected some 
rocks in an area but not others, then the unaffected rocks must be younger, unless the rocks are 
separated by a fault.

• 8.  Principle of Unconformities.  The presence of an unconformity within a sequence of rocks 
means that the area was uplifted and subjected to erosion that removed some layers.  This erosion 
took place after the deposition of the layer beneath the unconformity, but before the layer above was 
deposited.

• 9.  Law of Faunal Succession.  In a sequence of sedimentary rocks, the animal and plant fossils 
follow a consistent evolutionary sequence, which does not reverse itself.







Geologic Map and Map Units for 
a

Portion of Grand Canyon

http://www.wired.com/images_blogs/wiredscience/2013/07/Gr
and_Canyon_national_park_geologic_map.jpg



08.04.a

Describing Faults
Strike

Dip

Dip-slip 
fault

Oblique-
slip fault

Strike-slip 
fault

Reynolds and others, Exploring Geology, McGraw-Hill



Hanging wall

Footwall

08.04.b,c

Reverse fault or thrust fault

Normal fault

Parts of Fault

Footwall

Hanging wall

Sense of Movement

Crust is shortened
Crust is lengthened

Reynolds and others, Exploring Geology, McGraw-Hill



Roadcut somewhere in Colorado



Palmdale, California



08.04.c

Strike-Slip Faults

Two sides move horizontally relative to one another 

Block on opposite 
side moves to left

Block on opposite 
side moves to right

Left lateral

Right
lateral

Reynolds and others, Exploring Geology, McGraw-Hill



Carizzo Plain, California





http://www.conservation.ca.gov/cgs/information/PublishingImages/california_geology_simplified_map.jpg

Geologic Map of portion of California



Map Symbols for Structures

32
47

strike and dip (of a plane) trend and plunge (of a line)

anticline syncline plunging
anticline

plunging
syncline

U

D

normal fault thrust faultstrike-slip fault

teeth on upper plate



08.05.a

Folds

SynclineAnticline

Layers can be folded

Anticline
Syncline

Crust is shortened

Reynolds and others, Exploring Geology, McGraw-Hill



Fold axis
Fold axial plane (surface)
Fold limbs
Plunging folds
Asymmetric folds
Overturned folds
Recumbent folds

http://faculty.chemeketa.edu/afrank1/structure_time/structure/structure%20diagram3.jpg

Fold terminology

http://geophysics.ou.edu/geol1114/notes/structure/recumb-overturn.gif



Anticline:  beds dip out away from the middle (fold 
axis); on a geologic map, the oldest rocks are exposed in 
the middle.

Syncline:  beds dip in toward the middle (fold axis); on a 
geologic map, the youngest rocks are exposed in the 
middle.
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Parks and Plates, ©2005 Robert J. Lillie



Roadcut on I-81, Pennsylvania



Western Maryland





Old Woman Mountains, 
California



Folds

Parks and Plates
©2005 Robert J. Lillie



Folds

Parks and Plates
©2005 Robert J. Lillie

An Anticline is an upfold, 
with older layers in the 

center.



Folds

Parks and Plates
©2005 Robert J. Lillie

A syncline is a downfold, 
with younger layers in the 

center.



Folds

Parks and Plates
©2005 Robert J. Lillie

Folded layers form a series 
of anticlines and synclines, 

like pushing on a rug.  
Viewed from above, they 
make a striped pattern.



Folds

Parks and Plates
©2005 Robert J. Lillie

Plunging 
folds make 
horseshoe-

shaped 
patterns.



08.05.a

Domes 
and 

Basins

Basin

Dome

Reynolds and others, Exploring Geology, McGraw-Hill



Aerial view, Wyoming



Ozark Mountains, Arkansas

recumbent fold



Roadcut on I-84 near New York-
Connecticut Border

Mosquito Range 
near Alma, 
Colorado

Roadcut on US 11 near Canton, New York

Complex Folds



Geologic Map of 
Michigan (and a

Little piece of Wisconsin)



http://library.ndsu.edu/exhibits/text/gre
atplains/fig10.jpg

Geologic Map of the 
Black Hills, SD



Geologic Map of Central Pennsylvania

http://www.dcnr.state.pa.us/cs/groups/public/documents/multimedia/dcnr_015952.jpg



Central Pennsylvania

http://rst.gsfc.nasa.gov/start.html

Plunging folds 
display a horseshoe 

shape



Map Symbols for Structures

32
47

strike and dip (of a plane) trend and plunge (of a line)

anticline syncline plunging
anticline

plunging
syncline

U

D

normal fault thrust faultstrike-slip fault

teeth on upper plate



Strike and Dip

Strike:  the compass direction of a 
horizontal line in a dipping bed.

Dip:  the downward angle from 
horizontal that the bed makes.  Dip 
direction is always perpendicular to 

strike.

Example:  N35�E, 20�NW





strike



strike
dip



Strike and Dip on a Rooftop



Strike and Dip in a Rock Structure



Tilted rock layers 
showing strike and 

dip

Measuring strike and 
dip with a Brunton 

compass









Map Symbols for Structures

32
47

strike and dip (of a plane) trend and plunge (of a line)

anticline syncline plunging
anticline

plunging
syncline

U

D

normal fault thrust faultstrike-slip fault

teeth on upper plate





Cross sections

• Shows interpretation of what the rocks do 
underground

• Based on surface observations and geologic 
principles

• May have vertical exaggeration
• A block diagram has two cross sections





Constructing a cross section







Types of contacts on a geologic map

• Conformable (beds in sequence) contact
• Unconformity (period of erosion before 

younger layer deposited)
– Disconformity (sed rx below), nonconformity 

(ig/met rx below), angular unconformity
• Fault contact
• Intrusive contact









http://image.slidesharecdn.com/geologicmaps-
141012161350-conversion-
gate01/95/geologic-maps-21-
638.jpg?cb=1413130482



Intrusions, such as this dike, 
typically cut across layers

On a geologic map, look for 
truncation of contacts by an 
igneous rock type



Contacts

confident

concealed

inferred



Map Symbols for Structures

32
47

strike and dip (of a plane) trend and plunge (of a line)

anticline syncline plunging
anticline

plunging
syncline

U

D

normal fault thrust faultstrike-slip fault

teeth on upper plate



Rule of V�s

On a geological map, when contacts 
cross a stream valley, they make a 
�V� that points in the same direction 

that the layers dip.





http://www.newtowngrant.org/PA/geology1.jpg





http://www.gly.uga.edu/railsback/DPT/Basin&RangeGeolMapforDPT.jpg

Geologic 
Map of parts 

of Nevada 
and 

neighboring 
states



http://www.lib.utexas.edu/geo
/pics/tectonic2.jpg













Other Links
• http://avenzamaps.com
• http://store.usgs.gov
• https://www.nc-maps.com/
• https://deq.nc.gov/about/divisions/energy-

mineral-land-resources/north-carolina-
geological-survey/ncgs-publications

• https://ngmdb.usgs.gov/ngmdb/ngmdb_hom
e.html

http://avenzamaps.com
http://store.usgs.gov
https://www.nc-maps.com/
https://deq.nc.gov/about/divisions/energy-mineral-land-resources/north-carolina-geological-survey/ncgs-publications
https://ngmdb.usgs.gov/ngmdb/ngmdb_home.html

