
WHICH WAY IS UP?

GEOLOGISTS 
USUALLY ASSUME 
THAT THE 
YOUNGEST LAYER 
(THE ONE FORMED 
MOST RECENTLY) 
IS THE ONE ON 
TOP OF A STACK 
OF HORIZONTAL 
LAYERS.

AND THOSE 
BENEATH ARE 
PROGRESSIVELY 
OLDER.

THIS IS CALLED 
THE PRINCIPLE OF 
SUPERPOSITION 

AND IT CORRESPONDS TO 
MANY SIMILAR SITUATIONS, 
LIKE THE PILE OF PAPERS ON 

YOUR PROFESSORS DESK. 

YOUNGEST ON TOP, 

OLDEST ON THE 
BOTTOM.  NOTE- 
NOT YET GRADED!

THIS PRINCIPLE 
ACTS AS A GUIDE IN 
FIGURING OUT THE 

GEOLOGICAL 
HISTORY OF ANY 

REGION.

BUT STRUCTURAL 
RELATIONSHIPS 
CAN HELP US TOO. 

THIS OUTCROP SHOWS DIPPING 
ROCK LAYERS THAT END ABRUPTLY, and 

ARE COVERED BY ANOTHER SET OF 
LAYERS which ARE HORIZONTAL.

WE CAN IMAGINE THAT THE 
DIPPING LAYERS WERE ONCE 
CONTINUOUS, AND POSSIBLY 
PART OF A LARGE FOLD THAT 
WAS later  ERODED AWAY. 



FOR EXAMPLE, 
DEBRIS 

ACCUMULATING
 IN A RIVER bed 

WILL BE LARGE IN 
SIZE WHEN THE 

RIVER IS FLOWING 
QUICKLY, like this 
one, AND SMALLER 

IN SIZE
 WHEN IT FLOWS

 SLOWLY, 

AND  HORIZONTAL LAYERS 
WERE DEPOSITED IN THIS 

ENVIRONMENT.
When THE FOLD WAS ERODED it PRODUCEd A 
SURFACE, THAT MAY HAVE BEEN SUBMERGED

THIS 
INTERPRETATION 
IMPLIES A 
HISTORY, AND 
WE CAN 
CONCLUDE THAT 
THE DIPPING 
LAYERS MUST BE 
OLDER THaN THE 
HORIZONTAL 
LAYERS – WHICH 
ARE ON TOP 
ANYWAY! 

BUT THE ESSENTIAL CLUE 
HERE IS THAT THE OLDER 
LAYERS ARE ERODED AND 
ARE “CUT” BY THE 
YOUNGER LAYERS.

SO OUR PRINCIPLE 
BECOMES 

“YOUNGER CUTS 
OLDER”. 

IT TURNS OUT THAT 
SEDIMENTARY 
ROCKS often 
PROVIDE OTHER 
CLUES ABOUT 
WHICH WAY UP 
THEY ARE.  THESE 
CLUES ARE RELATED 
TO INTERNAL ROCK 
STRUCTURES THAT 
FORM WHEN THE 
MATERIAL IS 
DEPOSITED.

AND SINCE RIVER 
FLOW OFTEN 
SLOWS UP DURING 
THE YEAR, THE 
SEDIMENT may 
RANGE FROM 
COARSE AT THE 
BOTTOM of a unit, 
TO FINE AT its 
TOP, AS the unit 
ACCUMULATES.
THIS EFFECT IS 
TERMED  "GRADED 
BEDDING." 

COARSE

FINE
IN ARID ENVIRONMENTS 

the DRYING AND SHRINKING 
OF SEDIMENT, WET FROM 
RAINFALL, PRODUCES MUD 

CRACKS. 

AND THESE MUD CRACKS ARE 
TYPICALLY CURLED UP AT THE 
EDGES - the area between 
them being "dished"

cracks between the
curled mud surface



EVEN SOMETHING AS 
SIMPLE AS WATER OR WIND 

FLOWING OVER THE SURFACE OF 
LOOSE SEDIMENT CAN CREATE A 
DISTINCTIVE PATTERN.  IN THIS 

CASE – RIPPLE MARKS. 

AND HAVE SLOTS ON EITHER SIDE 
THAT  FILL UP WITH DEBRIS WHEN 
MORE SEDIMENT IS DEPOSITED.

SO THIS 
PATTERN CAN 

SHOW US WHICH 
WAY IS UP 

ANOTHER DIAGNOSTIC PATTERN FORMS 
WHEN STONES FALL ONTO A PILE OF 
SEDIMENT LAYERS, COMPRESSING THEM. 

THIS CAN 
RESULT FROM a 

VOLCANIC 
“BOMB” like this 

OR ROCKS 
DROPPED FROM 
MELTING ICE 

BERGS. 

and these 
patterns can 

be preserved in 
the rocks.

SOME RIPPLE MARKS ARE 
CUSPATE UPWARDS, 
LETTING US FIND WHICH 
WAY IS UP. 

IN OTHERS, HEAVY MINERAL 
FRAGMENTS GET CONCENTRATED 
AT THE BOTTOM OF  THE TROUGHS. 

SOMETIMES  OLD 
ANIMAL BURROWS CAN 
BE SEEN. 

Stone



THERE ARE OTHER 
TECHNIQUES TOO, BUT 
THESE FEW GIVE YOU 
SOME IDEA OF THE 

VARIETY THAT WE USE. 

SO WE REALLY 
DO NEED TO 
KNOW WHICH 
WAY IS UP. 

AND WHEN THE BURROW ANGLES 
ROUND, WE CAN DEDUCE WHICH END 
IS WHICH, AND FIND OUT WAY UP.

BUT WHY DO WE 
CARE?  SURELY THE 
YOUNGEST LAYER IS 
ALWAYS AT THE TOP?  

WELL, NOT 
NECESSARILY. 

REMEMBER OUR NAPPES? 

ONE PART OF THE FOLD HAS 
LAYERS THAT'RE UPSIDE DOWN! 

AND IF THE FOLD IS ENORMOUS, 

OR 
OVERTURNED 

FOLDS. 

THIS IS TRUE 
WHENEVER WE 

HAVE RECUMBENT 
THEN WE MAY ONLY BE 

ABLE TO SEE THE 
INVERTED LAYERS IN A 
PARTICULAR OUTCROP. 


