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1 INTRODUCTION 

This report has been prepared in accordance with the instructions of Mr Ian Thomas 

(Project Manager) for Pevensey Bay Coastal Defence Ltd.  

RSK was instructed to undertake an assessment of the performance of three lesser 

known species (LKS) of tropical hardwood used as planking on experimental groyne 

GP10.  The performance of these LKS was compared against greenheart timber which 

is a timber species heavily favoured by designers of narrow footprint timber groynes.  

The inspection was carried out by RSK’s Principal Consultant Dr John Williams on  

29 June 2021 on a falling tide. 
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2 PURPOSE OF INVESTIGATION 

The purpose of this investigation was to evaluate the performance of three LKS of timber, 

used as groyne planking on groyne GP10 against the performance of greenheart 

(Chlorocardium rodiei). 

The Environment Agency (the Agency) builds and maintains coastal and freshwater 

structures throughout England and Wales, many of which use timber. Historically, the 

Agency and much of the wider UK and European construction industry has favoured a 

narrow range of “tried and tested” tropical hardwood timbers for these purposes, with 

greenheart and ekki (Lophira alata) being the prominent timbers of choice. 

In 2007, the Agency embarked on a research project which had the objectives of 

identifying suitable LKS of tropical hardwood for use in marine construction.  This was 

achieved by screening candidate timber species in a series of fast track laboratory trials 

to evaluate marine borer resistance and resistance to abrasion.  Promising LKS were 

then exposed in marine field trials.  A limited number of species were further evaluated 

in order to determine their strength properties. 

One outcome of this research was the selection of three LKS of tropical hardwood for use 

on experimental groyne GP10 located on the beach at Pevensey Bay.  Planking 

comprising three LKS was used and their performance benchmarked against greenheart 

planking. 

The three LKS selected all originate from West Africa and were available with full FSC 

(Forest Stewardship Council) certification to prove the timber was sustainable and legal. 

The species were: 

 Tali: (Erythrophleum ivorense) 

 Souge: (Parinari excelsa) 

 Niove: (Staudtia kamerunensis) 

They were selected on the basis of a number of key technical considerations which 

included: 

 Resistance to marine borers 

 Resistance to abrasion 

 Good indicative strength properties 

The performance of the candidate LKS has previously been evaluated as part of the 

Agency research trial reference SCO 700831. Pevensey Bay is a sloped, shingle beach 

and the principal agent of deterioration is abrasion rather than attack by marine borers.  

All three LKS indicated good abrasion resistance.   

The LKS were installed on Groyne GP10 in December 2008 and their performance 

compared against that of greenheart planking.  Previous assessments were carried out 

by Dr John Williams in 2011 and 2016 and presented in TRADA Technology report 

TC//F07514-3 and Exova report TCS//F15349-1 respectively. 

 

 
1 Alternative hardwood timbers for use in marine and fresh water construction Project: SC070083/R1. 2011. 
FCERM Research and Development Programme, Bristol. UK. 
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3 EXTENT OF INVESTIGATION 

The purpose of the investigation was to monitor the performance of the three LKS after 

13 years of exposure.  This was achieved by making observations and taking 

measurements in locations previously examined by Dr John Williams in 2011 and 2016.  

These observations and measurements were compared against previous data. 
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4 SITE WORK 

4.1.1 Referencing 

The groyne piles were numbered sequentially from the toe of the pile back up along 

the beach. Groyne planks were referenced from the top of the groyne down to the 

base of the structure. 

The distribution of the different LKS of timber and greenheart were recorded by the 

Client during construction of groyne GP10.  A diagram illustrating the timber layout 

of the planks on GP10 is presented in Appendix A. 

4.1.2 General observations 

The general condition of the piles (greenheart) and planking (greenheart and three LKS) 

was determined by visual inspection.  The intertidal zone of the timber, particularly the 

piles in the seaward 1/3 of the groyne was examined for evidence of attack by marine 

borers. Inspection in 2016 recorded evidence of attack by shipworm (Teredo spp.) but no 

attack by gribble (Limnoria spp.).  

Reference was made to the photographic record in Exova report TCS/F15349-1 and 

where possible, photographs were taken so comparisons could be made to evaluate 

whether there was any substantial material change to the timber during the interval from 

2016 to June 2021. 

4.1.3 Abrasion 

Plank thickness was measured by drilling through their thickness with a fine 1.0mm 

probe.  The depth at which the probe penetrated the groyne plank was marked using 

chalk on the shaft of the decay probe.  The probe was withdrawn from the plank and the 

depth of penetration measured to the nearest 0.5mm.  
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5 RESULTS 

5.1 General observations 

The planks had design dimensions of 75mm x 300mm. The ‘as-built’ arrangement of the 

planks is illustrated on the groyne lay out plan in Appendix A. The plank lay out ensured 

that as far as possible, the three LKS are exposed to similar service conditions and any 

effect associated with groyne position and to abrasion is minimised. 

RSK detected evidence of shipworm attack in pile nos. 1, 2, 3, 5 and 6.  The abrasive 

nature of the beach had worn away the surface of the greenheart piles which exposed 

tunnels associated with attack by ‘shipworm.’ RSK describe the level of attack as very 

light and insubstantial.  

RSK did not observe any evidence of attack by ‘gribble’ especially in the more sheltered 

positions of the groyne, typically on the landward elevation where the plank abuts the pile 

on the downdrift side of the groyne. 

Overall, top planks were more vulnerable to abrasion than the lower planks and this is 

due to the abrasive action of overspill as sediment is transported by wave action over the 

top of the groyne.  Generally, the three LKS performed comparably to greenheart.  When 

comparing the LKS present as top planks we formed the opinion that tali and niove 

performed similarly. However, when compared to souge, it appeared that the souge top 

planks were more vulnerable to abrasion than tali or niove.  The photograph record in 

Appendix 3 illustrates the comparative performance of the LKS and that of greenheart. 

After ca. 13 years of service there was no evidence of failure or imminent failure of the 

three LKS which had been caused by marine borer attack and/or abrasion. 

5.2 Detailed observations 

Table 5.1 summarises our site observations and also includes relevant observations 

taken in 2011 and 2016 for comparative purposes.  

It should be noted that the methods of measurement in 2021 were different to those used 

in 2011 because measurements across the top of planks could not be taken accurately 

with a calliper on account of the extent of abrasion.  

Board thickness was measured by drilling through the planks at their mid-point. The data 

are not directly comparable.  

Table 5.2 summarises thickness readings taken from a number of groyne planks taken 

from the top plank down to the plank No. 5. 
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Table 5.1: Comparison of readings taken in 2011, 2016 and 2021. 

Position 2011 2016 2021 Comments 

Pile No.3 The perimeter of the pile at 

195.0 cm from the head was 

ca. 95.0 cm. 

 

Evidence of minor shipworm 

attack at beach level. 

The perimeter of the pile at 200.0 

cm from the head of the pile to 

beach level was 94.0 cm.   

 

Evidence of minor shipworm 

attack although no indication to 

suggest it had progressed since 

2011. 

The perimeter of the pile at 

200.0 cm from the head of the 

pile to beach level was 91.0 cm.   

 

Shipworm attack had appeared 

to progress although it was 

minor and limited to outer layer 

of the pile.  

The observations at this pile indicate that 

over a 13 year period the pile perimeter 

has diminished from 95.0cm to 91.0cm.   

Of more note is the apparent increase in 

shipworm activity.  An inspection of piles 

at the seaward end revealed that low level 

superficial shipworm attack could be seen 

on pile nos. 1, 2, 3, 5 and 6 and this was 

located on the prevailing downdrift face 

(east face) and within the 0.5 m zone 

above beach level as observed on 29 

June 2021.  

Pile No. 21 

Butt joint 

between niove 

and souge. 

Thickness of niove 75.0 mm 

Thickness of souge 75.0 mm 

Souge previously incorrectly 

identified as tali. 

 

Thickness of niove 72.75 mm 

Thickness of souge 73.8 mm 

 

Thickness of niove 72.0 mm 

Thickness of souge 72.0 mm 

 

The top edges had experienced 

progressive erosion and rounding which 

caused difficulty in measuring width. 

Although there was clear evidence of 

erosion, there was no noticeable 

difference in performance of these LKS in 

terms of abrasion resistance. 

Pile No. 17 

Butt joint 

between niove 

and souge. 

Thickness of niove 75 mm 

Thickness of souge 75 mm 

 

Thickness of niove 75.0 mm 

Thickness of souge 73.0 mm 

 

Thickness of niove 73.0 mm 

Thickness of souge 72. mm 

 

Pile No. 29 

Butt joint 

between niove 

and tali. 

Thickness of niove 75 mm 

Thickness of tali 75 mm 

 

Thickness of niove 71.5 mm 

Thickness of tali 71.5 mm 

 

Thickness of niove 73.0 mm 

Thickness of tali 73.0 mm 

 

There was clear evidence of erosion, there 

was no noticeable difference in 

performance of these LKS in terms of 

abrasion resistance. 

The larger readings recorded in 2021 

compared to 2016 are anomalous and 

attributed to human error. 
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Table 5.2: Plank thickness readings. 

Position Plank 

No. 

Species Thickness (mm) Comments 

2016 2021 

Bay between 

piles 11 - 12 

1 Greenheart 73.0 72.0 Slight variations in thickness were observed and may be attributable to 

sawmilling variations at the time of installation in 2008 as the specified plank 

width was75.0mm.  Whilst depth may be considered a critical dimension to 

ensure tight butting between planks to prevent migration of sediment between 

gaps, thickness is not a critical dimension.   

Greenheart between pile nos. 11 – 12 appears to be offering the least 

resistance to abrasion. However, it is situated in most vulnerable position on 

the groyne bay.   

The key observation is that after 13 years in service there is no substantial 

negative difference in performance of the LKS in comparison to the 

greenheart. 

There was no evidence of attack by marine borers or decay causing fungi on 

the planks. 

2 Tali 74.5 73.0 

3 Tali 76.0 74.0 

4 Niove 74.0 74.0 

5 Souge 75.0 74.0 

Bay between 

piles 17 - 18 

1 Niove 75.0 73.0 

2 Niove 75.5 74.0 

3 Souge 75.5 74.0 

4 Souge 73.0 74.0 

5 Greenheart 76.0 75.0 

 

 

 

 



 

 

Pevensey Coastal Defence Ltd.   

Groyne GP10. Assessment of lesser known species of tropical timber. 

1283101-01 (00)  Page 11 of 12 

6 DISCUSSION 

6.1 General comments  

According to BS EN 3352, a Use Class 5 environment is a situation in which the wood or 

wood-based product is permanently or regularly submerged in salt water (i.e. sea water 

and brackish water). Attack by invertebrate marine organisms is the principal problem, 

particularly in the warmer waters where organisms such as gribble and shipworm can 

cause significant damage.  

Timber exposed in the marine environment above the high tide mark may be attacked by 

terrestrial wood destroying fungi and insects. Insects tend to colonise decayed wood.  

Timber below the high tide mark is subject to attack by marine bacteria, fungi and wood 

boring marine animals.   

Marine bacteria and fungi have a comparatively minor role in the biodeterioration of 

timber below the high tide mark but marine boring animals may cause severe damage to 

a timber structure over a comparatively short space of time. 

In this case, in 2021, there was evidence of low-level marine borer activity which has 

progressed slightly since first observed in 2016.  Shipworm attack was observed on pile 

No. 3 in 2016.  In 2021, shipworm actively was observed on pile nos. 1, 2, 5 and 6. 

The principal agent of deterioration at Pevensey Bay is shingle abrasion.  After ca. 13 

years of service the three LKS have delivered comparable performance to greenheart.  

Talking the top planks only into consideration and based on a visual evaluation, both tali 

and niove perform better than souge. 

Measuring abrasion resistance in situ has been challenging and compounded by the use 

of ad hoc measurement strategies deployed since 2008.  With hindsight vision, an 

exposure trial using a consistent, reproducible and accurate method of measurement 

would have produced quantitative data to augment observations  This may have been 

achieved by the insertion of stainless steel ‘tell tale’ pins into the LKS and greenheart 

planks in 2008.  Differences in the exposed length of the ‘tell tales’ could have provided 

an effective form of quantitative measurement. 

6.2 Marine boring organisms 

There are two main groups of marine borers distributed around the UK coastline;3 the 

shipworm (Teredo spp.) and gribble (Limnoria spp.).   

Marine wood boring Limnoriidae, more commonly known as gribble, are crustaceans 

found around the UK coastline. They are ubiquitous, inhabit the surface of the timber, are 

fully mobile and can cause significant damage to timber structures, particularly the 

sheltered parts where components are connected.  

Attack by gribble tends to be superficial and results in the creation of an extensive network 

of galleries at or just below the wood surface, 1 to 3 mm in diameter with regularly spaced 

openings to allow respiration. Gribble are generally 2 to 4 mm in length, are pale grey in 

 
2 BS EN 335:2013 Durability of wood and wood-based products. Use classes: definitions, application to solid wood and wood-

based products. BSI, London. 

3 TRADA (1967), Incidence of marine borers around Britain’s coasts.  Timber Research and Development Association (TRADA) 
research report B/RR/4.  
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appearance, just about visible to the unaided eye when timber is inspected in situ and 

tend to concentrate at the intertidal zone. 

There was no evidence of any gribble infestation on groyne GP10 

Teredinidae, which are also known as shipworms, acquired their name due to their 

devastating effects on wooden ships, which not only provided a habitat but a means of 

dispersal of the organisms.  

Shipworms are found along the southern parts of the UK coastline, continue to destroy 

timber structures and can cause significant economic damage. They have a soft worm 

like body with two shells or valves at the anterior end of the animal that enable it to bore 

into timber, remaining in the same tunnel throughout its life. Each tunnel is discrete and 

the animals avoid intruding into neighbouring tunnels as they grow and excavate into the 

timber. Even in timbers of limited volume, the shipworm will not emerge from the timber 

and will continue to bore alongside its neighbours until the timber breaks apart.   

The posterior part of the animal maintains contact with the external seawater environment 

via a fine hole approximately 1 to 2 mm in diameter. This hole is the only external sign 

that shipworm have colonised a timber component, which makes surveying for shipworm 

using non-destructive techniques extremely difficult in situ.   

In recent years an increased shift in the geographical range of species of marine borers 

has been documented that appears to coincide with climate change.4 Climate change 

may cause an increase in sea temperatures, which could encourage more northerly 

distribution of exotic species of marine borers to the UK from more southern regions, 

particularly shipworm.   

6.3 Decay in the marine environment 

Timber in the marine environment will, in most cases, remain wet or be exposed to 

persistent wetting. Timber sections that are out of contact with the water, and to a lesser 

extent in the intertidal zone, will be subject to intermittent wetting and may be subject to 

decay by wet rot fungi. These types of fungi can cause significant damage and can result 

in significant voids developing, but rarely cause problems where naturally durable tropical 

hardwoods have been used in construction.  

However, in the case of preservative treated softwood, once the outer protective 

preservative envelope has been breached, the timber will be more vulnerable to decay.   

Timber within and below the intertidal zone will be subject to attack by soft rot fungi, a 

specific group which confine attack to wood with a very high moisture content. Soft rot 

has a slow, progressive action, which attacks the surface layer only, so would not be 

expected to cause deep pockets of decay within the timber. There was no evidence of 

decay affecting the timber of groyne GP 10. 

 
4 Changes in the wood boring community in the Tagus estuary. A case study.  Marine Biodiversity Records. Vol. 3.  

Marine Biological Association of the United Kingdom published online. Luisaborges2000@yahoo.co.uk. 
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7 CONCLUSIONS 

 Since 2016, there has been wider colonisation and attack by shipworm on the 

greenheart piles of groyne GP 10.  

 We detected evidence of shipworm in pile nos. 1, 2, 3, 5 and 6.  The abrasive 

nature of the beach had worn away the surface of the greenheart piles which 

exposed tunnels.  However, this progression of attack is minor in nature and does 

not threaten the serviceability of the groyne piles. 

 This progression does, however, indicate that there has been a modest increase 

in the hazard presented by shipworm at Pevensey Bay and this may have wider 

implications to the groyne fields at Eastbourne and Hastings which comprise 

greenheart piling and groyne planking. 

 RSK did not observe any evidence of gribble attack on the greenheart piles. 

 There was no evidence of marine borer attack on the planks of groyne GP 10. 

 The groyne planking comprising greenheart and three LKS has been in service 

for ca. 13 years.  There is no substantial difference in performance of the LKS 

when compared to greenheart. 

 However, tali and niove appear to offer better abrasion resistance as top planks 

than souge. 

 Measurements have been subject to human error.  A more accurate method of 

measurement of erosion installed in 2008 would have been beneficial.  For 

example, a stainless steel ‘tell- tale’ installed though the thickness of the planks 

may have projected out from the eroded planks and accurate measurements 

could have been made with a calliper. 

 However, despite human error, it can be seen that all three LKS have, so far, 

delivered good performance in service, comparable to greenheart. 

 The current observations to date validate the use of souge, tali and niove as 

groyne planking in an environment where the principal agent of deterioration is 

shingle abrasion. 
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APPENDIX A – PLANK LAYOUT ON GROYNE 
GP10 

This Appendix contains 3 pages, including this one 

  



Refurbishment of Pevensey Groyne GP10 

 Landward of King Pile to 
be determined on site Planking Layout 

Landward of King Pile to 
be determined on site Planking Sizes 

Niove Greenheart Tali Souge 

4 Bay (6m) 3 Bay (4.5m)  2 Bay (3m) 
 



Approx Tide Levels and Existing Beach 

 

3.8mOD 
▼ 
 

 
MHWS 

 

1.8mOD 
▼ 
 

 
MHWN 

 

-1.6mOD 
▼ 
 

 
MLWN 

 

-3.0mOD 
▼ 
 

 
MLWS 

 

Crest level 
6.0mOD 

▼ 
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APPENDIX B – SITE PHOTOGRAPHS 

This Appendix contains 10 pages, including this one 
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Plate 1 - General appearance of Groyne GP10. 

 

 

 

Plate 2 - Evidence of shipworm attack as shown by exposed tunnels on pile no. 3 
(indicated).  Shipworm previously observed on this pile in 2016. 
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Plate 3 - Shipworm attack present on pile no. 1. 
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Plate 4 - Shipworm attack present on pile no. 2 (indicated). 
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Plate 5 - Shipworm attack present on pile no. 5. (indicated). 
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Plate 6 - Shipworm attack present on pile no. 6 (indicated). 
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Plate 7 - Pile no. 21. Comparison of souge and niove (labelled). In this top plank scenario 
tali is performing better than greenheart as it has experienced less section loss 
at the top edge due to abrasion. 

 

 

 

Plate 8 - Pile no. 21. Photograph taken at a different angle to accentuate erosion of the 
souge top plank. Comparison of souge and niove (labelled).  

 

  

Niove 

Niove 
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Plate 9 - Pile 21: Photograph showing different appearance of the LKS as indicated by 
the different colours.  The souge (indicated) is the paler timber.  There are no 
gaps developing between the joints of the planks which indicates effective 
performance. 

 

 

 

Plate 10 - Pile 11.  Comparative difference between greenheart and tali (labelled) top 
planks.  The Tali appears to offer better abrasion resistance of the top edge 
than the greenheart. 

 

 

Souge 

Tali 
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Plate 11 - Pile 17.  Comparison of niove and tali (indicated.  Both species offer 

comparable performance in terms of abrasion resistance. 

 

Tali 
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Plate 12 - Pile 29. Comparable performance of tali (labelled) and niove.  

 

Tali 


