
LK2 - Barnt Green Road Quarry

 

Stout footwear and a safety helmet 
must be worn for this activity. 
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Outcomes: 

•To identify the geological hazards
    and associated risks in the quarry.

•To record the strike and dip of planar
     features in the quarry.

•To record the trend of any faults.
•To describe the geometry of folds in
     terms of: trend, attitude,  
     inter-limb angle and plunge.

•Identify the two lithologies present.
•To relate the deformation state of
     each lithology to its competence.
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Walk straight in to the quarry, ignoring 
the information boards to your left, but 
do not approach any rock faces yet.

 

Walk up slope until you are level with 
the information boards. 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1. Stand back from the exposure, so 
that you can see its full extent. 
 
Compare this photo with the scene in 
front of you.


 

Match the following hazards to the 
numbers on the photograph.
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a) Unstable vertical face. 
 
b) Area of most recent rock falls.  
    [Clue: look for an absence of  
    vegetation on the rock face, and  
    fresh unvegetated rock debris at the  
    foot of the rock face.] 
 
c) Trip hazard from loose rock  
    underfoot. 
 
d) Undermined and overhanding trees.
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Have you already completed the 
tasks at Kendal End (Site LK1) ? 
 
Touch the following to answer. 
 
                                      
 

                       Yes        No


 
In the questions that follow record 
your answers in your field note book, 
or use [make note] in GeoExplore.
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2. Take out your compass or use  
    [measure dip & strike] tool in  
    GeoExplore: what direction are you  
    facing when you look at the main  
    rock face?

 

3.  There are many planar structures  
     exposed in the rock face, what is      
     the direction of dip of the most  
     prominent features?

      
    a) Left to right 
 
    b) Right to left
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Left to right is some places,  
right to left in others.

 

4. What is the most likely identity of  
    these structures? 
 
   

   a) JOINTS 
 
 
 
   b)  BEDDING PLANES 
 
 

   c)  FAULT PLANES
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Joints is incorrect 
 
Joints are multiple cracks in rocks 
which do not offset other structures, 
so the rocks on either side 

are identical. 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Bedding planes is correct 
 
Bedding planes are layers of 
sedimentary rock which may differ in 
grain size, composition and texture.
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Fault planes is incorrect


Fault planes usually occur singly and 
cut across other structures,

offsetting them on either side.  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5. If these structures are bedding,  
    what sort of rocks are these  
    most likely to be?

  


      a) METAMORPHIC 
 
    b) SEDIMENTARY 
 
    c) IGNEOUS
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Metamorphic rocks is incorrect 
 
 
Metamorphic rocks may result from 
the alteration of sedimentary rocks,

and may retain the original bedding. 
 
They are likely to display 
metamorphic foliation’s and crystals 
of metamorphic minerals. 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Igneous rocks is incorrect 
 
 
In special circumstances plutonic 
igneous rocks may be layered,

but their large crystals will be 
obvious. 
 
Extrusive rocks (including pyroclastic) 
are layered, but have distinctive 
lithologies.
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Sedimentary rocks is correct 
 
Sedimentary rocks are almost always 
deposited in layers, and are the most 
likely group to exhibit bedding.  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6)  Approach the main face  
     of the quarry.   
 
    If the north-dipping planes are   
    bedding, they should separate      
    beds of rock with differing physical  
    characteristics.  Look very carefully 
    between some of the obvious   
    thicker beds, you will find a very  
    thin layer (a few millimetres thick),  
    which differs from the rock above      
    and below.   
     
    Poke it with a hard object  
    (your fingernail will do.)  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    Is it hard or soft? 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7) What is the approximate  
    grain size of this rock?


    

    a) 1/16 to 1/8mm 

    b) 1/256 to 1/16mm


    c) 0 to 1/256mm
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c) 0 to 1/256mm is correct


8) What is the most likely identity  
    of this rock?


 
    a)  SILTSTONE


   b)  FINE SANDSTONE 
 
 
   c)  CLAY
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SILTSTONE is not correct 

The grains in a siltstone are not 
cohesive; although they feel gritty on 
the teeth, they cannot be felt with a 
finger.


FINE SANDSTONE is not correct 
 
The grains in a fine sandstone are  
not cohesive and can be felt  
on your finger. 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CLAY is correct 

Clay is a mudstone that remains soft  
and cohesive when wet, and its   
grains cannot be felt with the finger,  
or on the teeth.   
 
It may contain some coarser grains. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 9) Select a loose specimen of the  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     dominant rock type from the loose  
     fragments on the quarry floor, and  
     examine it with your hand lens.   
     (If you have a hammer and know  
     how to use it safely, break a  
     fragment and examine the  
     fresh surface.)   
 
Estimate the median grain size, 
and choose the appropriate grain 
size classification.


Use [grain size] in tools menu of 
GeoExplore, or the Wentworth Scale 
below. 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TIP Most of the grains are very difficult to 
see, but look for the cream coloured grains 
that have suffered weathering and use them 
as a guide to the overall grain size.
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Your answer should agree with:


Coarse to very coarse sand 
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10) To identify the type of sandstone,  
      you need to estimate the  
      abundance of feldspar, quartz  
      and lithic grains.   
      (Lithic grains are small fragments of rock,          

        and for the purpose of classification,  
        includes mica.)   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TIP  It is common to over-estimate the 
abundance of minor constituents.   
It helps to look at a small area – you can 
make yourself a mask by cutting a 1cm2 
square hole in a piece of card, and holding 
this over a representative section of the rock 
surface.  Compare what you see with 
percentage comparison charts.

 
 

Feldspar is usually weathered to a 
cream colour & a dull surface lustre.

 
Quartz retains a glassy lustre, and a 
grey colour, but in aeolian sands is 
likely to be frosted and pink, orange 
or yellow.

 
Lithic grains are often dark and dull.
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Select the most appropriate name for 
the sandstone from the list below. 
(The composition varies between beds, so 
there is more than one correct answer.)


a) ORTHOQUARTZITE 
 
b) ARKOSE 
 
c)  LITHARENITE 
 
d)  SUBARKOSE 
 
e) LITHIC ARKOSE 
 
f) SUBLITHARENITE 
 
g) FELDSPATHIC SUBLITHARENITE
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A high proportion of quartz with only 
traces of feldspar and lithic grains. 
 
Making SUBARKOSE the best answer. 

11) Is the sediment mature  
      or immature? 
 
       a) MATURE 
 
        b) IMMATURE
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Mature is correct 
 
A mature sediment is well-sorted and 
the grains are well-rounded, due to 
weathering or abrasion produced 
during transportation. Mature 
sediments contain fewer different 
minerals and the minerals present will 
be chemically very stable like quartz. 
 
An immature sediment will be less 
well-sorted and contain unstable as 
well as stable minerals. The grains will 
also be more angular. An immature 
sediment indicates it has not been 
transported far before deposition.


Page �  of �29 66






12) Are the surfaces of the quartz  
      grains glassy or frosted? 
     (Remember, ‘frosted’ does not mean     
      ‘sparkly’, but ‘semi-matt’, like frosted  
       glass. Frosted grain surfaces are only        
       seen on well-rounded grains.)


    a) GLASSY 
 
     b) FROSTED
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Glassy is correct.


13)  In which environments are you  
       most likely to see this level 

       of maturity?

 
      a)  DELTAIC 
 
 
      b)  FLUVIAL 
 
 
      c)  AEOLIAN 
 
 
      d)  LITTORAL
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Incorrect Deltaic sands are often 
immature and may contain a relatively 
high proportion of clay as a result of 
flocculation caused by contact with 
sea water. 

Incorrect  Fluvial sands are the most 
likely to be immature, as they will 
usually have had the shortest transport 
distance. 
 
Incorrect  Aeolian sands usually 
display a very high degree of maturity 
because of the destructive nature of 
the transport processes in air. The 
surfaces of rounded grains are frosted, 
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not glassy as in the case of the 
sandstones here. 
 
Correct In a Littoral (beach) and very 
shallow marine environment, continual 
wave agitation can produce very high 
levels of maturity.


13) If these sands were deposited in  
      a coastal environment, what     
      natural phenomenon could  
      account for the frequent    

      switching back and forth  
      between moving water to deposit            
      the sand, and still water to allow   
      the mud to settle out? 
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Answer - the twice-daily rising and 
falling of sea water in the tides. 

This is not to suggest that each layer is the 
sediment deposited by a single tide: the 
sediment will have been reworked many 
times before being buried.  Nevertheless, a 
tidal environment can switch back and forth 
between high and low energy, which could 
account for the grain size variations 
observed. 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The palaeoenvironment of this sandstone.
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15) Measure the strike and dip of the  
      bedding in the main face of  
      the quarry. 
 
 Maintain your awareness of the rock fall hazard


The strike and dip readings can be 
logged by GeoExplore.


Each reading to consist of 3 parts. 
Strike as a 3-digit number. 
Dip as a 2-digit number. 
Direction of Dip (cardinal or ordinal 
points: N, S, E, W  
or NE, SE, SW, NW)
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16) The bedding is cut by sets of  
      cracks in three orientations: 
      are these joints or faults?


      a)  JOINTS


      b)  FAULTS
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  Faults is incorrect|

     
  Fault planes usually occur singly   
  and cut across other structures,  
  offsetting them on either side.
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 Joints is correct. 
 
Joints are multiple cracks in rocks 
which do not offset other structures,  
so the rocks on either side  
are identical.
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Rock beds subject to 

compressive forces.


Results in two sets of joints

developing, which are at 90° to

each other and both at 45° to

to the direction of the 
compression.


If at some later time the rock is

deformed, a third set of joints 
develop cutting through the other 
joints at 45° angles. 

The final result showing the three 
sets of joints and the angles 
between them.
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17) Measure the strike and dip of one  
      joint surface from each of the  
      three sets in the quarry face. 
 
 
     Use GeoExplore to record and log  
     the data (select type as joint in     
     [measure dip & strike] ) and/or  
     record the values in your field  
     note book - don’t forget to record  
     strike as a 3-digit value, dip as a  
     2-digit value and Direction of dip      
     (cardinal or ordinal points).
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18) Which of these is most likely to be  
      trending close to the orientation 

      of a fold axis? 

 

      Green lines 
 
    Blue lines 
 
    Brown lines 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     Brown lines is correct

  Two joint sets will be almost    
  perpendicular to one another, and  
  at 45° to the third – it is this last set  
  that is most likely to be close to the  
  orientation of the fold axis. 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The jointing may have developed in an 
earlier phase of deformation, before 
the obvious folding in the quarry face.


19) In question 15) you measured the  
      strike and dip of the bedding at the  
      base of the main quarry face.  


      Stand back from the face, and  
      observe the change of dip in its  
      upper half, where the rocks have  
      been folded, and now dip from  
      left to right. 
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    Find a position in the quarry where   
    you can look directly along one of  
    the bedding planes in the steeply  
    dipping rock in this area of the face.


    Use your compass tool to sight     
    along this plane and take a bearing:  
    this will give you the approximate  
    strike of the fold limb. 
 
    Next, hold the clinometer at arm’s  
    length to measure the  
    approximate dip.
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20) Add together the dips of the two  
     limbs of the fold, to work out the 

     inter-limb angle (the angle between  
     the two limbs of the fold).  
      
     Choose the appropriate term to  
     describe this geometry.  

Page �  of �46 66



         
     GENTLE 
 
     OPEN 
 
     CLOSE 
 
     TIGHT 
 
     ISOCLINAL 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Correct answer is CLOSE 
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21) The axial plan of the fold is found  
      by bisecting the angle between  
      the two limbs. 



     
    Estimate and record the dip of  
    the fold axis.
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22) Based on your answer for the dip  
      of the fold axis, choose the term  
      that most accurately describes  
      the fold attitude.

      
        


            RECUMBENT 
 
 
      UPRIGHT 
 
 
      OVERTURNED 
 
 
      INCLINED
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 Recumbent is correct    
    

 Dip of fold axis is close to horizontal. 
 
 Note how on one limb of the fold the    
 beds are overturned with older beds     
 above younger beds. 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23) Look at the south-eastern face  
      of the quarry.  
       
      The middle of the face is prone  
      to rock falls and should  
      not be approached. 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To the right of the recess caused by 
rock falls the fold hinge can be seen:

below the hinge the rocks dip 
towards you, but above the hinge 
they dip steeply away from you.

 

Now look to the rocks to the left of 
the recess: the fold hinge is not    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exposed on this side as it has been 
displaced by a complex fault. 
See if you can find evidence for 
faulting in this area of the quarry.





Structures in the south-eastern 
corner of the quarry.
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In the middle of the face, beds to the 
right of the fault have been dragged  
by the movement of the adjacent 
block.  

 

Look at the area indicated on the 
photograph: identify the drag folding
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and use it to work out the sense of 
movement. 
 

Which block moved down? 
 

Left side moved down 
 
Right side moved down 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Correct is left side moved down 
 
 
25) Using the fact that the left side has  
      moved down together with your  
      observations of the junction  
      between the fault blocks at this  
      point, work out what type of  
      fault it is.

 
     Is the fault normal or reverse? 
 
     NORMAL 
 
     REVERSE
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Normal is correct 
Fault movement directions shown 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26) Was this fault the result of  
      compression or extension? 
 
 
     COMPRESSION 
 
     EXTENSION
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Extension is correct


27) Check the strike and dip of the  
      beds at the point indicated  
      in the photograph. 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As the fold hinge is close to horizontal, 
the strike of the beds will be very close 
to the trend of the fold axis. 
 
What is the approximate trend of the 
fold axis? 
 
Record your answer in the form of 
ordinal or cardinal points of the 
compass, e.g. NW to SE.
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The trend of the fold axis is NE to SW.


 
 
28) With which orogeny is this    
      structural trend most  
      commonly associated?
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The Caledonian orogeny 

 
29) Select the correct sequence for  
      the following events, starting with  
      the earliest and finishing with the  
      most recent.


a) LITHIFICATION ->  
JOINT FORMATION -> 
DEPOSITION OF SEDIMENT -> 
UPLIFT & EROSION -> FAULTING  
-> FOLDING 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b) DEPOSITION OF SEDIMENT ->   
 LITHIFICATION ->  
JOINT FORMATION  ->  
FOLDING -> FAULTING ->  
UPLIFT & EROSION 

c) DEPOSITION OF SEDIMENT ->   
 LITHIFICATION -> FAULTING -> 
 FOLDING -> UPLIFT & EROSION  
  -> JOINT FORMATION 

d) UPLIFT & EROSION ->   
 DEPOSITION OF SEDIMENT ->       
 LITHIFICATION -> 
JOINT FORMATION -> FOLDING  
 -> FAULTING
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Correct answer is C 
 

DEPOSITION OF SEDIMENT   earliest 
LITHIFICATION 
JOINT FORMATION 
FOLDING 
FAULTING 
UPLIFT & EROSION   most recent 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Deposition of sands in littoral setting 
 
Lithification of those sands 
 
Compressional forces produce  
joint sets 
 
Caledonian Orogeny producing 
folding and later faulting 
 
Uplift of rocks and erosion - which 
continues today
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