
Student Worksheet 1 
 

Itinerary 1 – Traeth Bychan & Penrhyn Point 
 
 

 
 
 

Instructions for students 
 

Safety considerations & Geological fieldwork Code  
In discussion with your teacher wr ite down the main health and safety 
considerations you should observe whilst on this rock section noting the code 
of practice for geology fieldwork. 
 

 
 
 
 
 
 
 
 
 



 
LOCATION 1:- Traeth Bychan. 

 
You are standing at GR 517846, at the southern end of Traeth Bychan, where a small  
igneous body is seen in the limestone cli ff face (as shown in photo 1). 
 

 
 

 All recording data should be done on your field sketch (back page) unless directed. 
 

Locate the igneous body in the field 
 

1. Record on your field sketch the direction (compass bearing) in which the 
above photo was taken. 

 
2. Label the field sketch by recording the following measurements/observations 

of the igneous body. 
(i)  General (strike direction) orientation  
(ii )  General angle of dip  
(iii ) Width measured at A 
 
 
 
 
 

Strike 

Dip 

A 



  
Using a hand lens, carefully study the igneous body in a number of accessible locations 

 
3. Collect and record on your field sketch the following data.. 
 

(i)  one general observation of the TEXTURE of this rock that  
  would confirm it to be igneous rather than sedimentary. 

 
(ii )  Carefully measure the grain size at the edges and centre of the 
  igneous body and record in the chart. 
  
(iii )  Draw a graph using your data to show the variation in grain 
  size across the igneous body. 
 
(iv)  Briefly account for any difference in grain size.  

 
(v)  Label the margins of the igneous body on your field sketch  
  using appropriate geological terms for these features.  
 

4. This rock has been classified as having a MAFIC composition as it is full 
 of iron-rich minerals. Suggest two pieces of evidence to support this 
 conclusion. 

 
5. Identify the horizontal joints in the igneous body and label them using 

 appropriate geological terms.  Briefly add an annotation to explain how 
 they form? 

 
6. Suggest a name for this type of igneous body. Give two pieces of f ield 

 evidence to support your conclusion.  
 

 
 
 
 

Supplementary questions/activities for recording in a field notebook/discussion. 
 

·  This igneous body was once over 1000o C. What effect did this have 
on the adjacent limestone? Give reasons for your answer. 

 
·  How far can you trace the igneous body over the small headland?. 

 (CARE when scrabbling near cli ff edge) 
 

·  What structures in the limestone may have been responsible for the 
igneous body following this particular orientation? What evidence is 
there for this? 

 
·  Which is more resistant to erosion: the igneous body or the limestone? 

What is the evidence?  Why? 
 
 



 
Study the limestone country rock into which the igneous body was intruded.  

(You may test the rock with dilute HCL under supervision) 
 
7. Measure the direction and amount of TRUE Dip of the limestone on the 

 wave cut platform upon which you are standing. Record on the field sketch. 
 
8. Suggest two pieces of evidence to support the conclusion that the country 

 rock is both 
·  sedimentary and 
·  a limestone 

 
Conclusion Evidence (test or observation) 

 
 
 

 
 

Sedimentary 
 
 
 
 
 
 

 
 

Limestone 
 
 
 

 
9. From your observations, tick which one of the following rock descriptions 

 most closely represents the limestone you have observed at Location 1. 
 

 
A 

A thinly bedded limestone of 
dark grey calcareous mud with 
few fossils providing smooth, 
undisturbed, bedding surfaces. 

 
C 

A nodular limestone causing irregular 
disturbed bedding surfaces, which is 
composed of whole and broken shell 
fragments set in a fine-grained 
calcareous mud. 

 
B 

A grey, fossili ferous limestone 
composed almost entirely of 
coral colonies set in a finer-
grained matrix. 

 
D 

A light coloured limestone composed 
of rounded spheres of calcium 
carbonate around 1mm in diameter 
with smooth bedding surfaces. 

 
 
 
 
 
 
 
 
 
 
 



 
10. Draw a detailed labelled sketch of a small area of limestone (roughly 5cm 

 square) to show the detail you have observed in the limestone. Add a scale. 
 
 
 
 
 
 
 

 
 
 
 
 
 
11. (i) Identify one other type of sedimentary rock which crops out in the  

  cli ffs between the slipway and Location 1.  Write a brief description 
  which may include the results of observations or tests of any of the 
  following:  

    Colour Bed  
    Thickness  
    Grain size  
    Fossil content  
    Reaction to HCL 

 
………………………………………………………………………………………….. 
 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
………………………………………………………………………………………….. 
       
     (ii ) Name the sedimentary rock type……………………………………… 

 
Supplementary questions for recording in a field notebook/discussion. 

 
·  What does this change in sedimentary rock type suggest about the changing 

energy of the environment in which the rocks were deposited? 
 
 
 
 
 
 
 
 
 
 



 
LOCATION 2:- Penrhyn Point. 

 
You are standing at on a limestone headland (GR 517846) at Penrhyn Point to the 
EAST of Location 1. 
 

12.   (i) Measure the direction and amount of true dip of the limestone. 
 
 Direction ………………………………. Dip ……………………………..  
   
  (ii ) Using the data collected at Location 1, suggest the relative age 
   of these limestones (older or younger) compared with those at 
   Location 1. Explain your answer. 
 
Relative age Tick (¥� Explanation 

Younger 
 

 

Older 
 

 

 
13. The bedding surfaces of some limestone beds are seen to be covered by 

circular potholes interpreted as having formed by weathering and erosion of 
the limestone. 

 
 (i) Measure and record in your notebook the diameter and depth of   
  3 or more  potholes and calculate the average dimensions.  
  (You might share your data with others in your group to obtain a  
  bigger sample).    
 
Mean diameter.…………………………… Mean depth……………………..  
 
 (ii )  Estimate the number of potholes to be found in a 10 sq metre  
  area of the bedding plane you have been studying.  
 
Estimated number in 10 square metres ………………………………………. 
 
 (iii ) Explain how weathering and erosion may have formed these features. 

 
…………………………………………………………………………………………. 
 
…………………………………………………………………………………………. 
 
………………………………………………………………………………………….. 
 
 
 
 
 
 
 



 
 

Supplementary questions for recording in a field notebook/discussion. 
 
The photo below (taken further along the coast) shows a section through a pothole 
that has been partly infil led by the overlying sandstone bed.   
 

 
 

·  What does this feature suggest about the relative age of the limestone and the 
sandstone?  

 
·  What does this feature suggest about the possible relative age of the potholes 

at Penrhyn Point? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

limestone 

sandstone 

pothole 



 
LOCATION 3:- Penrhyn Point. 

 
Study the highest limestone bedding surface at its junction with the overlying 
superficial (drift) deposits called TILL which was deposited by ice. 
 

14.   Measure and record below the following characteristics of the 
 superficial (drift) deposit 

  (i) the grain-size range of the largest and smallest particles 
  (ii ) the general shape of the grains. 
  (iii ) the sorting of the deposit. 
 

Superficial (drift) deposit characteristics 
Grain-size range 
 

Largest                                     Smallest 

Grain shape 
 

 

Sorting  
 

 
15.  (i) Measure the orientation of the scratch-marks (striations) on the 

  surface of the limestone. (compass bearing or degrees) 
 

.................................................................... 
   
  (ii ) Explain how these striations may have formed. 
 
……………………………………………………………………………………… 
 
……………………………………………………………………………………… 
 

 
Supplementary questions for recording in a field notebook/discussion. 

 
·  Why does the TILL show these sedimentary characteristics? 
·  What deductions can be made about the direction in which the ice was 

moving when it deposited the TILL?  
 
 

 
 
 
 
 
 
 
 
 
 
 



 
LOCATION 4:- Penrhyn Point. 

 
Locate a prominent bedding plane that dips south-west from Location 3 and is 
crossed by numerous joints that form a “limestone pavement” . 

 
16.  (i) Measure the THREE main orientations of the joints on this  

  bedding surface. 
 

1. 
 

2. 3. 

  
  (ii ) What evidence would suggest these were joints rather than 
   faults. 
 
……………………………………………………………………………………… 
 
  (iii ) Draw an annotated field sketch diagram to explain the  
   characteristic features of a “limestone pavement” . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary activities for recording in a field notebook/discussion. 
 
·  From your observations, discuss the view that the “ limestone pavement”  

may be an ‘ancient’ surface, initially formed during a break in limestone 
deposition rather than by ‘present day’ processes. 



 
LOCATION 5:- Headland – South of Penrhyn Point 

 
Study the fossils in the low cli ffs and shore at the small headland on the other side of 
the small bay from Location 4. 

 
17.  (i) Name the main group of reef forming fossils that dominate the 

  limestone.  
 
………………………………………………………………………………………… 

 
  (ii ) Using your hand lens describe 2 characteristic features of  
   these fossils that enable you to identified them. 
 

1………………………………………………………………………………………… 
 
2. ………………………………………………………………………………………. 
 

18.   The presence of these fossils enables the environment of deposition of 
 the limestone to be determined. Complete the table below by ticking 
 the appropriate description of each characteristic of the environment in 
 which these fossils form reefs today. 

 
Characteristic  (¥�  (¥�  (¥� 

Salinity normal marine 
salinity (3%), 

 saline lagoon 
(6%) 

 freshwater 
(0%) 

 

Temperature hot 32-36o C  warm 25-29oC,  cool 10-15oC 
 

 

Clarity of the 
water 

clear/sediment 
free 

 muddy water  polluted water  

Depth of the 
water 

shallow 
1m-15m 

 moderate 
100m -150m 

 deep 
1000m -1500m 

 

Oxygen content 
of the water 

stagnant 
 

 littl e oxygen  well 
oxygenated 

 

Found between 
latitudes 

10 o N – 10 o S 
 

 35 o N – 32 o S 
 

 35 o N – 55  o N 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary activities for recording in a field notebook/discussion. 

 
Large brachiopods that originally grew on the reef are also evident in these beds. 
They are generally in growth position (Life Assemblage) when the shells (seen in 
section) face up. When they have been transported after death (Death Assemblage) 
the shells are more stable in currents when orientated with the shell facing down. 
 

                            
 
Brachiopod shells in “ li fe” orientation          Brachiopod shell “death” orientation 
 

·  Plan an investigation to determine the general orientation of the 
brachiopods in these beds.  

·  Implement your plan. 
·  Analyse your data and conclude if the brachiopods are generally in “ li fe” 

or “death” orientation. 
·  Critically evaluate your plan, data collection and conclusions. 
 

   5 cm 


