
The Evidence of Transportation and Rapid Burial in the Fossils of Hunstanton 

Introduction 

Many researchers put the deposition of the Hunstanton and Ferriby limestone formations over a timespan of 

approx. 3 million years (Larwood et al, 1961; Shepherd R, accessed 2017). This paper shall attempt to show in situ 

paleontological data that would provide evidence for the transportation and rapid burial of fossils during the 

formation of the Hunstanton and Ferriby limestone formations which can be observed at Old Hunstanton, Norfolk, 

UK. The objective of this paper is to provide a starting point for further research to be conducted in the future.  

Hypothesis 
 

The fossils of Hunstanton show evidence of transportation and rapid burial during the formation of the Hunstanton 
and Ferriby limestone formations found there.  

 

Method 
 

 The geological exposures at Old Hunstanton were visited to collect data.  

 Sampling was conducted on fossils at every 10 metres along the horizontal cliff face of each formation 
(Hunstanton and Ferriby). A Surveyor’s Tape was used to ensure accuracy in the measurements. 610 metres 

were surveyed, approximately half of the total length of the exposure.  

 360o photographs were taken of collected fossil specimens. 

 Fossil data was recorded on every fossil in each sample section.  

 Each fossil had the following recorded: Position in relation to rock bed, orientation, and state of fossil (life 
position, etc.).  

 The height of the cliff was made using a compass-clinometer.    

 Fossils were photographed using either a 12 mp IPhone camera, or a Nikon Coolpix camera. All photographs 
taken by the author, unless stated.  

 Location of the fossils in the cliff face were recorded using a GPS, and recorded on a chart.  

 Each sample was inserted into a table with its data, and compared with each other.  

 A graph was made of each data group using Microsoft Excel.  

 A main graph of all the data was made using Microsoft Excel.   

 Various papers were referred to, to get extra information about research that had already been conducted 
there, and guides for extra information about the exposures. 

 

Results 
 The height of the cliff was approximately 20 metres at the highest point. This consisted of 9 metres of Carstone, 1 
metre of Hunstanton formation, and 10 metres of Ferriby formation. The collected data from the fossils was 
assembled into tables below. Table 1 shows the fossil types, number of specimens, and their living habitat. Table 2 
shows the data collected from the Hunstanton formation, and Table 3 shows data from the Ferriby formation.   
 Each sample is numbered, with the distance from 
the starting point next to it. Fossil type is then 
inserted. Position in Relation to Rock Bed, is 
categorised either as ‘parallel’ to rock bed (i.e. ‘lying 
flat’ in the strata), or polystrate in the rock bed (i.e. 
‘upright’ cutting through many layers [Ager 1993]). 
Orientation is taken using a compass clinometer. The 
State of Fossil is categorised as either in ‘Life 
Position’, ‘Unstable’ (i.e. settled in natural position), 
or ‘Transported’ (i.e. fossil was clearly transported into position – 
see figure 2). If more than one specimen was present in the sample, then the number of specimens is put in brackets 
next to the fossil type (i.e. Belemnite (13)).  
 

Name of Fossil Total No. Specimens Habitat 

Belemnite 334 Deep marine 

Brachiopod 18 Coastal marine 

Echinoid 3 Coastal marine 

Ammonite 2 Marine 

Bivalve/fragments Un-obtainable Marine 

Gastropod 2 Marine 

Sponge 1 Costal marine 

Table 1 - Data regarding type, number, and habitat. 



Sample No. Fossil Type Position in 
Relation to Rock 

Bed 

Orientation State of Fossil 

Sample 1 (0 m) Brachiopod Polystrate NW/SE Transported 

Sample 2 (10 m) Bivalve Polystrate NW/SE Transported 

Sample 3 (20 m) Brachiopod Polystrate NW/SE Transported 

Sample 4 (30 m) No specimen N/A N/A N/A 

Sample 5 (40 m) Belemnites (30) Parallel NW/SE Transported 

Sample 6 (50 m) Belemnites (12) Parallel NW/SE Transported 

Sample 7 (60m) Belemnites (5) Parallel NW/SE Transported 

Sample 8(70 m) Belemnites (8) Parallel NW/SE Transported 

Sample 9(80 m) Brachiopod Polystrate NW/SE Transported 

Sample 10 (90 m) Sponge Polystrate NW/SE Life position 

Sample 11 (100 m) Belemnites (16) Parallel NW/SE Transported 

Sample 12 (110 m) Belemnites (4) Parallel NW/SE Transported 

Sample 13 (120 m) Gastropod Polystrate (un-obtainable) Transported 

Sample 14 (130 m) Belemnites (8) Parallel NW/SE Transported 

Sample 15 (140 m) Belemnites (15) Parallel NW/SE Transported 

Sample 16 (150 m) Belemnites (7) Parallel NW/SE Transported 

Sample 17 (160 m) Belemnites (13) Parallel NW/SE Transported 

Sample 18 (170 m) Belemnites (26) Parallel NW/SE Transported 

Sample 19 (180 m) Belemnites (23) Parallel NW/SE Transported 

Sample 20 (190 m) Brachiopod Polystrate NW/SE Transported 

Sample 21 (200 m) Brachiopod Polystrate NW/SE Transported 

Sample 22 (210 m) Belemnite Parallel NW/SE Transported 

Sample 23 (220 m) Belemnites (2) Parallel NW/SE Transported 

Sample 24 (230 m) Belemnites (18) Parallel NW/SE Transported 

Sample 25 (240 m) Belemnites (7) Parallel NW/SE Transported 

Sample 26 (250 m) Belemnites (3) Parallel NW/SE Transported 

Sample 27 (260 m) Belemnites (8) Parallel NW/SE Transported 

Sample 28 (270 m) Belemnites (12) Parallel NW/SE Transported 

Sample 29 (280 m) Belemnites (6) Parallel NW/SE Transported 

Sample 30 (290 m) Belemnites (9) Parallel NW/SE Transported 

Sample 31 (300 m) Brachiopod Polystrate NW/SE Transported 

Sample 32 (310 m) Brachiopod Parallel NW/SE Unstable 

Sample 33 (320 m) Belemnites (11) Parallel NW/SE Transported 

Sample 34 (330 m) Belemnite Parallel NW/SE Transported 

Sample 35 (340 m) Belemnites (8) Parallel NW/SE Transported 

Sample 36 (350 m) Belemnites (5) Parallel NW/SE Transported 

Sample 37 (360 m) Belemnites (4) Parallel NW/SE Transported 

Sample 38 (370 m) Belemnites (2) Parallel N/S Transported 

Sample 39 (380 m) Belemnites (17) Parallel NW/SE Transported 

Sample 40 (390 m) Brachiopods (2) Polystrate NW/SE Transported 

Sample 41 (400 m) Brachiopod Polystrate NW/SE Transported 

Sample 42 (410 m) Belemnites (23) Parallel NW/SE Transported 

Sample 43 (420 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 44 (430 m) Bivalve Polystrate NW/SE Transported 

Sample 45 (440 m) Belemnites (8) Parallel NW/SE Transported 

Sample 46 (450 m) Belemnites (3) Parallel NW/SE Transported 

Sample 47 (460 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 48 (470 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 49 (480 m) Belemnites (15) Parallel NW/SE Transported 

Sample 50 (490 m) Brachiopod Polystrate NW/SE Transported 

Sample 51 (500 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 52 (510 m) Belemnites (12) Parallel NW/SE Transported 

Sample 53 (520 m) Belemnites (2) Parallel NW/SE Transported 

Sample 54 (530 m) Belemnites (6) Parallel NW/SE Transported 

Sample 55 (540 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 56 (550 m) Brachiopod Polystrate NW/SE Transported 

Sample 57 (560 m) Gastropod Parallel N/W Life position 

Sample 58 (570 m) Belemnites (31) Parallel NW/SE Transported 

Sample 59 (580 m) Belemnites (27) Parallel NW/SE Transported 



 
   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The data shows that bivalve fragments were the most numerous fossil, albeit with limited data. Belemnites were the 

next abundant fossil, with strong collective orientation, position, and state. Brachiopods were the last numerous 

fossil, mostly showing polystrate and transported positions, as well as good collective orientation. Most fossils 

showed transported state. 

Discussion and Interpretation. 

 The data from the Hunstanton and Ferriby formations showed a lot of collective evidence for the fossils being 
rapidly buried. There was a vast amount of bivalve fragments, too many to document in this paper. They were 

Sample 60 (590 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 61 (600 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 62 (610 m) Belemnites (12) Parallel NW/SE Transported 

Table 2 - Data from Hunstanton Formation 

Sample No. Fossil Type Position in 
Relation to Rock 

Bed 

Orientation State of Fossil 

Sample 1 (0 m) Belemnite Polystrate NW/SE Transported 

Sample 2 - 11 (10- 
100m) 

Bivalve Fragments Parallel (un-obtainable) Transported 

Sample 12 (110 m) Brachiopod Polystrate NW/SE Transported 

Sample 13 (120 m) Brachiopod (?) Parallel NW/SE Transported 

Sample 14 – 43 (130 
– 420 m) 

Bivalve Fragments Parallel (un-obtainable) Transported 

Sample 44 (430 m) Belemnite Parallel NW/SE Unstable 

Sample 45 (440 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 46 (450 m) Ammonite Parallel (un-obtainable) Unstable 

Sample 47 (460 m) 
 

Ammonite/Echinoid/ 
Shark tooth 

Parallel/Polystrate/ 
Parallel 

NW/SE (approx.) Transported 

Sample 48 (470 m) Echinoid Polystrate NW Transported 

Sample 49 (480 m) Bivalve fragments Parallel (un-obtainable) Transported 

Sample 50 (490 m) Brachiopod Polystrate NW/SE Transported 

Sample 51 (500 m) Echinoid Parallel NW/SE Unstable 

Sample 52 - 57 (510 
– 560 m) 

Bivalve fragments Parallel (un-obtainable) Transported 

Sample 58 (570 m) Brachiopod Polystrate NW/SE Transported 

Sample 59 - 62 (580 
- 610 m) 

Bivalve fragments Parallel (un-obtainable) Transported 

Table 3 - Data from Ferriby Formation 

107

20

Position in Relation to 
Rock Bed 

Parallel Strata-cutting

80

4 2

State of Fossil

Transported Unstable Life Position

59

1

2

Orientation

NW/SE N/S N/W



broken and jumbled in a mass of fossils. Large amounts of fossils in a broken state is evidence for current-led 
deposition in fast waters (Coe, A et al; 2010). There were also large amounts of belemnites within the cliff face. 
Almost all of the data samples showed the belemnites with strong orientation, all pointing in the same NW/SE 
direction (See figure 1).   Large amounts of elongated fossils, with the 
same approximate orientation is further evidence of currents during 
deposition (Coe A, et al; 2010), hence faster burial than what is indicated 
by Larwood et al (1961).   
 Many of the other fossils showed transportation as well. In total 93% of 
fossils showed transportation, 5% unstable, and 2% life position (see pie-
charts). Perhaps the biggest evidence for rapid burial is the presence of 
strata-cutting fossils, commonly referred to as ‘polystrate’ fossils (Ager, 
1993)a. These are fossils which do not lay parallel to the strata bedding, 
but cut up through it in an unnatural manner. Figure 2 shows sketches of 
a living brachiopod on the seafloor, and a brachiopod found in the 
Hunstanton Formation. Not only is the brachiopod in a transported 
state (i.e. upside down), it is also cutting through many strata of the 

formation. 
 This becomes interesting when you consider the apparent time taken to deposit 
the formations. Shepherd R (accessed 2017) gives clear dates for the Hunstanton 
and Ferriby formations that are consistent with other sources (C. P. Chatwin, 
1968). He places the Hunstanton formation at c.101 Ma, and the Ferriby 
formation at c.99 Ma. This gives a time frame of 3 Ma for the deposition of the 
two formations. The two formations measure vertically to a total of 11 metres 

(Hunstanton formation = 1 metre, Ferriby formation = 10 metres). This was 
concluded by measurements given by Shepherd (accessed 2017), and 
confirmed using a compass clinometer. If you divide the height of the two 
formations (11 metres = 11,000 mm) by the deposition time frame 
(3,000,000 years), you are presented with a yearly deposition rate of 
0.0037 mm to 4 significant figures. This method was used by Ager (1991)b 
in a similar situation for chalk in Norfolk. 
 Using these rates of deposition, it would take approximately 10,810 years 
to cover the 40 mm tall brachiopod. If such a timeframe was reliable, then 
surely the brachiopod shell would have dissolved long before it had a 
chance to be preserved? And this brachiopod is not an isolated example. 
As you can see from the data tables, almost all of the brachiopods were in 
this position, and present the same problem for an extremely slow 
deposition as indicated by researchers such as Larwood et al.  
   Brachiopods are not the only fossils to show strata-cutting data. Two 

particular specimens I would like to mention are a group of fossils, and a 
strata-cutting belemnite, both from the Ferriby formation. The belemnite is 
pictured in figure 3, and 

can be seen to pass through many layers of strata. The 
belemnite is 50 mm long, which means it would take over 
13,513 years to cover it, if the indicated dates are correct. 
Another fine fossil example is of an ammonite, which lays 
parallel to the strata, with an echinoid on its side, next to it. It 
also had a shark tooth on the top of the ammonite (see figure 4). 
The echinoid is 40 mm tall, giving it the same covering-time as 
the brachiopod. However the ammonite is 100 mm deep, which 
would still give it a deposition time of 27,027 years to cover the 
ammonite despite it laying parallel to the strata beds. Such time 
frames are not feasible, considering the fragility of shells, and 
dissolution rates of the fossils.  
  Altogether, with the evidence of currents in the belemnites, 
brachiopods, and bivalve shells; the strata-cutting fossils, and the 
infeasibility of deposition rates according to the dates published, it 
seems that the fossils in the Hunstanton and Ferriby formations 

Figure 1 - Belemnites in Hunstanton formation 

showing collective orientation. 

Figure 2 - Brachiopod in living position, and in 
Hunstanton Formation. 

Figure 3 - Strata cutting belemnite. 



show evidence of rapid burial during the deposition 
of the formations. Despite my thorough searching, I 
could not find any papers that discussed any kind of 
hypothesis like mine addresses today. Neither could 
I find any papers that addressed the issues that I 
brought up in this paper regarding rates of 
deposition. I think that there is much further 
research that is needed to be done on the 
Hunstanton and Ferriby formations. While this 
paper is on the evidence for rapid burial in the 
Hunstanton and Ferriby formations, many questions 
are raised about the deposition rates and dating of 
the formations. I look forward to further and more 
thorough research conducted on the Hunstanton 
and Ferriby formations at Old Hunstanton, Norfolk. 
 

 
Conclusions 

 

 The transported state of the predominant belemnite and bivalve fossils in the Hunstanton and Ferriby 
formations shows that the organisms were deposited by strong currents.  

 The presence of polystrate fossils cutting up through many layers of strata show that the strata had to be 
laid down rapidly, at the same time as the organisms were buried.  

 By using the published dates for the Hunstanton and Ferriby limestone formations, and the vertical height of 
the deposits, we can show that the derived deposition rates are not feasible, given the type, number, 
position, and state of preservation of fossils in the formations.  

 The fossils found in the Hunstanton and Ferriby formations, as well as the calculations on the rate of 
formation cause major questions to arise about the published works on strata formation, as well as the dates 
given in published papers. 
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Figure 4 – Ferriby Formation ammonite and echinoid. 

Ammonite Echinoid 
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