
BUT THESE 
BANDS CAN 
THEMSELVES 
BE FOLDED.

AND 
SEDIMENTARY 

ROCKS.

IN CHAPTER 2 WE 
DISCUSSED THE 

DEVELOPMENT OF 
CLEAVAGE.

CLEAVAGE IS 
TYPICAL OF THE ROCK 
SLATE, THAT FORMS 

WHEN MUD IS SUBJECT 
TO METAMORPHISM.

AS THE METAMORPHISM 
INCREASES, SO 
MICROSCOPIC FOLDS 
FORM AND THE SLATE 
BECOMES SCHIST,

AND AT EXTREME TEMP-
ERATURES AND PRESSURES 
THE MINERALS START TO 
SEGREGATE INTO BANDS 
and we get gneiss.

As we have seen, NEW MINERALS 
START TO GROW during this 
process.

SO FOLDING IS 
SEEN IN BOTH 
METAMORPHIC

SOMETIMES THE FOLDS 
THEMSELVES are VERY 
COMPRESSED becoming         . . . isoclinal.

such as this garnet 
crystal.



BUT THERE 
ARE 

NEGATIVE 
STRESSES 

TOO,

ALL THIS 
BECAUSE OF 

STRESS.

STRESS IS A 
FANCY TERM FOR 

SQUASHING.

AND YES, I KNOW, 
TEMPERATURE CHANGES 
PLAY THEIR PART TOO.

POSITIVE STRESS 
CAUSES 
COMPRESSION,

WHICH IS RESPONSIBLE FOR MOST OF 
THE MOUNTAIN BUILDING WE SEE.

WHICH CAUSE 
STRETCHING.

AND STRETCHING Is another way to  
PRODUCE “LINEATIONS” (OR LINES) IN A 
ROCK - scratching and mineral growth can 
do the same, like these aligned crystals.

Stretching gives effects 
LIKE those seen in THIS 

METACONGLOMERATE.

BUT STRESS 
IS 

INTERESTING.

AND THEN 
SQUASHED 
INto THE 
BANDING.



At high 
temperatures  

these competent 
layers can 

become thinned 
out

IT CAN ALSO 
CONTRIBUTE TO 
THE FORMATION 
OF BOUDINAGE,

we can see 
other 

examples of 
stretching 
in rocks,

SAUSAGE SHAPED STRUCTURES 
THAT FORM IN FOLDS.

BOUDINS 
USUALLY 

FORM IN THE 
COMPETENT 

LAYERS

AND THE SURROUNDING 
INCOMPETENT LAYERS fill in 
the gaps.

and form lozenge 
shaped boudins.

but at lower 
temperatures 
the rocks are 
more brittle 
and they 
tend to 
"snap" apart, 
making 
distinct 
cracks 
between the 
boudins, 
giving boudin 
shapes like 
this . . .

and by 
comparing 
the two, 
figure out 
how much 
stretching 
has taken 
place.

Like these 
stretched 
belemnites.

which are fossils.  We can find 
unstretched examples, like these



so stretching 
affects different 

rock types 
differently

IT ALL 
DEPENDS ON 

HOW YOU 
CUT IT.

BUT THEY ARE!

YEAH, I KNOW, 
THEY DON’T LOOK 

LIKE FOLDS…

and causes boudinage as the 
layers start to pull apart.

But remember 
rocks are three 
dimensional - 

so stretching …

… In one direction may be accompanied 
by compression in another

so 
deformation 

can cause 
some pretty 

strange 
changes in 

shape.

this fossil - a 
trilobites - is 
undeformed.

BUT THIS ONE HAS BEEN been bent out of 
shape. THE YELLOW LINES WERE ONCE 
PERPENDICULAR

LIKE THESE 
FOLDS 

EXPOSED IN 
THE BALCK 
HILLS OF 
SOUTH 

DACOTA.


