
EARLY ON WE SAW HOW 
NAPPES FORM. 

CLEARLY THRUST FAULTS 
ARE  IMPORTANT IN THIS 
CONTEXT. 

IN FACT THRUSTS 
PLAY A VERY LARGE 
PART IN MOUNTAIN 

FORMATION.

TO GO BACK TO OUR 
CAR CRASH ANALOGY, 
IMAGING A FOGGY 
FREEWAY… 

… WHERE COLLISION AFTER 
COLLISION TAKES PLACE.  When 
the fog lifts we see CARS 
stacked ONE UPON ANOTHER. 

WE SEE A SIMILAR 
OCCURRENCE IN CERTAIN 

MOUNTAIN CHAINS. 

WHERE A GROUP OF ROCK LAYERS IS THRUST OVER 
THE SAME GROUP, AGAIN AND AGAIN. THIS PRODUCES 

‘IMBRICATION’. 

AND A DUPLICATION OF THE SEQUENCE 
OF ROCK LAYERS, CALLED 
STRATIGRAPHIC REPETITION. 

scraping by.



THERE'S 
ANOTHER CATEGORY, 
NORMAL FAULTS, 

WHERE EXACTLY THE 
OPPOSITE HAPPENS.

THRUSTS ARE 
REVERSE FAULTS 

DIPPING AT A LOW 
ANGLE (OFTEN <10°). 

REVERSE 
FAULTS ARE A 

CONSEQUENCE OF 
COMPRESSION, 

WHERE ONE 
BLOCK OF CRUST 
IS PUSHED UP 

AND OVER 
ANOTHER. 

WITH ONE 
SECTION OF THE CRUST 

SLIDING DOWN THE 
INCLINED FAULT PLANE, 
LIKE THIS EXAMPLE IN 
FLAMING GORGE, UTAH. 

AND OF COURSE THESE TYPICALLY COME 
FROM TENSION IN THE CRUST. 

BUT COLLISION 
IMPLIES COMPRESSION,
SO REVERSE AND THRUST 
FAULTS ARE THOSE most 
LIKELY TO BE FOUND IN 
MOUNTAIN CHAINS LIKE 

THOSE THAT WE HAVE BEEN 
DISCUSSING.

THIS THRUST FAULT 
IN MORROCO IS PRETTY TYPICAL.  
HERE THE OFFSET IS JUST A FEW 

METERS.

Compression



but others are
 a bit more 

obvious, like 
this one in 
tennessee.

many thrust 
faults are hard to 

see, since they 
cut across the 
layers at such a 

low angle.

The rock tends 
to break where it 

is weakest, so 
sometimes the 

thrust follows a 
bedding plane.

traveling from layer to layer via "ramps".

and perhaps producing a fold as the 
"leading edge" starts to curls over. Or, the lower 

sheet shows the 
deformation, Like 

this one.



The offset on the 
fault can vary from 
a few meters, like 
this one in utah,

to MANY 
KILOMETERS, 
LIKE THE 
GLARUS 
THRUST IN 
SWITZERLAND, 
MENTIONED 
IN PART 1.  
sometimes it 
is very 
difficult to 
figure out 
exactly how 
far the fault 
has moved!

THRUST SHEETS MAY BE CUT BY 
THE EROSION OF A RIVER.

SOMETIMES 
EROSION CAN 
WEAR RIGHT 
THROUGH THE 
THRUST SHEET TO 
PRODUCE A 
FENSTER – A GAP 
– IN WHICH THE 
DEEPER ROCKS 
ARE EXPOSED.

 LIKE THIS 
example FROM the 
BIG BEND area of 

TEXAS. 

AT OTHER 
TIMES 
EROSION HAS 
REMOVED SO 
MUCH ROCK 
THAT ONLY 
SMALL PARTS 
OF THE THRUST 
SHEET REMAIN, 
FORMING 
HILLS CALLED 
"KLIPPEN".

ACTUALLY, A 
KLIPPE CAN ALSO 
BE FORMED, NOT 
BY EROSION, BUT 
BY “DETATCHMENT”. 
WHEN VAST SHEETS 
OF ROCK SLIDE 
AWAY FROM A 
RISING MOUNTAIN 
CHAIN.

THIS IS LIKE 
HAVING AN 
ENORMOUS 
LANDSLIDE, BUT 
ONE THAT TAKES 
MANY YEARS – 
PERHAPS MILLIONS, 
TO HAPPEN.  We'll 
return to this idea 
when we discuss 
nappes in more 
depth.
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EVAPORITES ARE ROCKS 
LIKE SALT OR ANHYDRITE 

THAT FORM IN ARID 
CONDITIONS (BY 
EVAPORATION!)

AN EXAMPLE OF THIS 
TYPE OF KLIPPEN IS 
THE JURA 
MOUNTAINS IN 
FRANCE, AN ENTIRE 
MOUNTAIN CHAIN 
THAT SLID OFF THE 
RISING ALPS AND 
TRAVELED X KM TO 
THE NORTH-EAST.

NOT SURPRISINGLY, THE 
STRUCTURES FOUND WITHIN A 
KLIPPEN LIKE THIS ARE 
RELATED TO HOW IT FORMED. 

LIKE A CARPET 
SLIDING ON A 
SHINY FLOOR, 
THE ROCKS HAVE 
BECOME RUCKED 
UP INTO A 
SERIES OF 
SHARP 
ANTICLINES 
FORMING HILLS, 
SEPARATED BY 
WIDE 
SYNCLINAL 
VALLEYS WHERE 
THE ROCK 
LAYERS LOOK 
MUCH FLATTER. 

ELSEWHERE WE FIND 
BLOCKS OF ROCK THAT 
HAVE SLID INTO AND 
OVER OTHER BLOCKS IN 
FRONT OF THEM WHICH 
HAVE STOPPED SLIDING

THE ANALOGY OF A 
CARPET ON A SHINY 
FLOOR IMPLIES THAT 
THESE LARGE BLOCKS ARE 
SLIDING ON A SURFACE 
WITH LITTLE FRICTION. 

WHICH IS TRUE.  
IN THIS CASE 

experiment using 
synthetic 
materials.

THESE ROCKS TEND TO 
BE VERY INCOMPETENT, SO 
THEY DEFORM EASILY, AND 
THEY ALLOW SLIPPAGE TO 
TAKE PLACE.Great salt lake - utah



incompetent 
coal layers can 

provide the 
same type of 

situation.

IF YOU LOOK 
CLOSELY AT A 
FAULT itself, 
YOU SEE THAT 
THERE ARE 
SOMETIMES 
MARKS LEFT BY 
GRAINS THAT 
HAVE BEEN 
TRAPPED 
BETWEEN THE 
TWO BLOCKS OF 
ROCk. 

CALLED STRIATIONS.

AN ANALOGY TO 
THIS MIGHT BE 
SLIPPING ON A 
SMOOTH SURFACE, 

WHEN YOU HAVE SOME 
GRAVEL IN THE SOLES OF 
YOUR SHOES … … PRODUCING A NASTY SCRATCH.

AND LOOKING AT THESE 
SCRATCHES CAN TELL YOU THE 
DIRECTION THE FAULT MOVED 
– AT LEAST FOR THE LAST 
TIME IT HAPPENED.

Small steps may form on 
the surFace,

Which can show the fault 
movement direction.

Side View

frog

and the 
incompetent layer 
can deform as the 

thrust fault 
moves.



so we often 
see "Drag" 

folds 
associated with 

faults,

but as this 
happens there 

is some 
friction too,

Rather like a slate roof.

all these 
structures 
form as one 

block of 
rock

slides past 
another.

And friction 
can cause 
layers to 

bend,

and 
sometimes 

this results 
in tension,

and 
normal 

faulting.

so, big or small, faults account 
for a lot of compression.


