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1 Summary  
In October 2012 Cornwall Archaeological Unit were commissioned by the Duchy of 

Cornwall to a carry out an archaeological investigation of the area of the Boat Park 

Improvement Scheme at Porthloo, St Mary’s, Isles of Scilly (NGR SV 9086 1122) in 

order to satisfy a planning condition.   

Two test pits were excavated in October 2013 to evaluate the archaeological potential 

of the site. Test pit 1 was located on the beach adjacent to the existing slipway and test 

pit 2 was excavated behind the dune on the site of the boat park. Test pit 2 revealed 

layers of blown sand more than 2m deep. Any buried archaeological remains would be 

protected by sand of this depth and not affected by the development. Therefore no 

further archaeological work was carried out in this area. 

Test pit 1 contained a 2.1m deep sequence of peat deposits — layers of minerogenic 

sediments containing organic material which can provide valuable evidence about the 

early environment of the islands and ancient sea level rise. In March 2003 samples of 

the peat were recovered in contiguous monolith tins.  Twenty-one pollen samples were 

counted; the pollen diagram records a transition from high levels of woodland at the 

base of the sequence to an open, grass-dominated landscape which appears to have 

been mainly pastoral.  The presence of a former shallow lake or lagoon in this part of St 

Mary’s, as suggested by other sources, is further confirmed by the aquatic types 

recovered in much of the sequence.   

Nine radiocarbon dates were obtained from plant macrofossils extracted from the peat 

samples. The age-depth model, calculated from these determinations, indicates that 

the peat began to develop at the Porthloo at around 1490 cal BC, a date which marks 

the transition between the Early Bronze Age (c 2500–1500BC) and the Middle/Late 

Bronze Age (c 1500–800 BC). A major drop in tree pollen (particularly hazel), indicates 

near complete clearance of woodland or scrub by c 1060 cal BC. 

The radiocarbon determinations also give an indication of dates in the past when there 

has been significant blown sand deposition.  The lower of the two sand layers near the 

top of the sequence was deposited at around AD cal 690, during the early medieval 

period, and the upper sand unit was probably deposited some 600 years later during 

the medieval period. They may represent the remnants of dunes that have encroached 

onto the wetland, possibly as a result of stormy conditions such as those seen during 

the storms of winter 2013/14.  The presence of a shallow lake or lagoon in the pollen 

from Porthloo provides supportive evidence for a dune system acting as a barrier to 

drainage of the site. 

It is proposed to correlate the Porthloo results with the pollen data from the English 

Heritage-funded Lyonesse Project and Marta Perez’s analyses at Lower Moors and 

Higher Moors, St Mary’s and publish them in a paper in an international peer-review 

academic journal  such as ‘Vegetation History and Archaeobotany’ or the ‘Journal of 

Archaeological Science’. 
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Fig 1 Location map. 

 

 

Fig 2 Location of test pits excavated in October 2013. 

Test pit 2 

Test pit 1 
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2 Introduction 

2.1 Project background 

In October 2012 HE Projects were commissioned by Adrian Smith, Assistant Land 

Steward for the Duchy of Cornwall to a carry out an archaeological investigation of the 

Boat Park Improvement Scheme on at Porthloo, St Mary’s, Isles of Scilly in order to 

satisfy a planning condition.  The scheme innvolved an extended replacement slipway, 

an enlarged opening through beach dunes, sea defence works at the top of slipway, 

improved vehicular access through the boat park, new power and water bollards in the 

boat park, re-levelling of boat parking surface and formalisation of use of the small 

boat parking area. 

2.2 Aims 

The site specific aims were to: 

• Establish the presence/absence of archaeological remains. 

• Determine the extent, condition, nature, character, date and significance of 

any archaeological remains encountered. 

• To establish the nature of the activity on the site. 

• To identify any artefacts relating to the occupation or use of the site. 

• To provide further information on the archaeology of the Porthloo area from 

any archaeological remains encountered. 

2.3 Methods 

The watching brief was carried out according to the methodology set out in the Written 

Scheme of Investigation (WSI) for the work (Appendix 2), based on the brief for 

archaeological recording by the Historic Environment Planning Advice Officer Adviser, 

Cornwall Council (Appendix 1).  

2.4 Location and setting 

The site is located at NGR SV 9086 1122, on the west coast of St Mary’s (Fig 1).  

2.5 Site history 

The Cornwall and Scilly Historic Environment Record (HER) records that the application 

site has numerous archaeological sites in the vicinity including the Scheduled Civil War 

breastwork and battery on Newford Island, a scheduled World War 2 Pillbox and a 

number of prehistoric find spots.  

 

3 Archaeological results 
Two test pits measuring approximately 2m long by 1m wide were mechanically 

excavated under archaeological supervision on 1 October 2013. Test pit 1 was located 

on the beach adjacent to the existing slipway and Test pit 2 was excavated behind the 

dune on the site of the boat park (Fig 2). 

The ‘peat’ deposits in Test pit 1 are minerogenic sediments containing organic material 

which can provide valuable evidence about the early environment of the islands and 

ancient sea level rise (Fig 3). Therefore further sampling, assessment and 

palaeoecological analysis of these deposits was required and the strategy for this was 

discussed with the English Heritage Science Adviser. The results of the palaeoecological 

analyses are presented below in Sections 4, 5 and 6 of this report. Samples were to be 

taken in a series of overlapping monolith tins which enabled specialists to take samples 

from undisturbed positions throughout the length of the sequence. For health and 

safety reasons the sampling took place concurrently with the groundworks by the 

contractors Keynvor Morlift Ltd. 
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Test pit 2 in the boat park area demonstrated that any buried archaeological remains 

are covered by over 2m of sand (Fig 4) and would not be affected by the development. 

Therefore it was not be necessary to carry out a further watching brief during 

groundworks or the excavation of the service trench for electricity and water. 

 

Table 1: Test pit 1 (on the beach) at approx SV 90855 11240 (Figs 2 & 3) 

Context Description Depth 

(1) Beach sand and rubble 0–0.6m 

(2) Organic—rich beach sand 0.6–0.8m 

(3) Thin deposit of clean beach 
sand 

0.8–0.83m 

(4) ‘Peat’ 0.83–1.2m  

(5) Beach sand (with long granite 

boulder sat on top) 

1.2–1.45m 

(6) ‘Peat’ 1.45–2.8m (not bottomed) 

 

Table 2 Test pit 2 (behind the dunes) at approx SV 90895 11262 (Fig 2 & 4) 

Context Description Depth 

(1) Organic-rich sand  0–0.35m 

(2) Dune sand 0.35–1.1m 

(3) Thin organic-rich sand (dune 
stabilisation) 

1.1–1.12m 

(4) Dune sand 1.123–1.2m  

(5) Darker sand (beach sand?) 1.8–2.3m 

(6) ‘Peat’ 2.3m– (not bottomed) 
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Fig 3 Test pit 1 (October 2013) showing the peat layers in section. 

Fig 4 Test pit 2 (October 2013) showing the depth of sand deposits in section. 
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Fig 5 Sampling on Porthloo beach, March 2014 

 

Fig 6 Sample location, March 2014 
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4 Palaeoecological analyses of samples from 

Porthloo beach 
This is an updated summary of the assessment report by Ralph Fyfe and Marta Perez 

(Fyfe and Perez 2014). A copy of full original report is included with the project archive. 

4.1 Background 

In March 2014 Keynvor Morlift Ltd (KML) opened a section through a deep organic 

deposit in the beach at Porthloo using a JCB to facilitate detailed recording and 

complete sampling of the section for palaeoecological analyses (Fig 6).  

A 2.1 m long peat sequence, with some sand sheets towards the top, was recovered in 

contiguous monolith tins.  Twenty-one pollen samples were counted, and the pollen 

diagram records a transition from high levels of woodland at the base of the sequence 

to an open, grass-dominated landscape which appears to have been mainly pastoral.  

The presence of a former shallow lake or lagoon on St Mary’s, as suggested by other 

sources, is further confirmed by the aquatic types recovered in much of the sequence.  

Two sand sheets are intercalated with the peat towards the top of the section.  The 

environment of their deposition is not at this point clear, but they may represent either 

storm events, resulting in the mobilisation of large volumes of sand from the coast, 

deposited in the back-coast environment (similar to sand movements seen in the winter 

of 2013/14) or catastrophic events such as the 1755 Lisbon tsunami recorded 

elsewhere on Scilly (Foster et al 1996; Banerjee et al 2001). 

The sequence offered a rare opportunity to (a) describe the development of the Scilly 

landscape, in relation to its rich and detailed archaeological heritage; (b) act as a 

detailed and well-dated continuous palaeoenvironmental record into which the 

fragmentary off-shore and intertidal records produced by the English Heritage-funded 

Lyonesse Project can be tied and (c) understand the changing geography of the islands 

(such as presence and character of lakes or lagoons) 

Long, continuous deposits of peat are unusual on Scilly, and are limited to samples that 

span only the last 3000 years from Higher and Lower Moors (Perez 2013).  Recent 

works on offshore and intertidal peats have been shown to offer detailed 

palaeoecological sequences, but these tend to be short 'snapshots' of time, and a long 

sequence that spans these short episodes will greatly add to the understanding of the 

past environment of Scilly. Any deep sequence thus has great potential, and potential 

significance, for the historic environment of the islands.   

4.2 Methodologies 

The section opened by the JCB was cleaned back by hand to produce a clean face, the 

general stratigraphy described, and overlapping 50 x 10 x 5cm monolith tins used to 

sample the full depth of organic deposits.  The location of the section was recorded 

using a hand-held Trimble GeoXH differential GPS, accurate to within 1m.  The top of 

the section was measured in m OD by levelling to the KML benchmark for the 

development works.  

Pollen analysis was undertaken from the recovered monolith section using standard 

methods (Moore et al 1991). Samples were passed through a 180 micron sieve, subject 

to acetolysis and hydrofluoric acid digestion, and mounted in silicon oil for 

identification.  An exotic marker tablet was added to facilitate the calculation of 

concentrations (Stockmarr1971). A minimum of 500 land pollen grains were identified 

for each sample, using the keys in Moore et al (1991) and a modern reference 

collection. Cereal types are distinguished using the scheme in Anderson (1978).  

Charcoal was counted in two size fraction, 10-50 microns and 50-180 microns, and is 

expressed as concentration data. 

The pollen results are presented as percentage of the total land pollen sum for land 

pollen taxa, and percentage of total land pollen plus aquatics and spores for the aquatic 

and spore taxa. Thus local aquatic taxa do not directly influence the proportions of land 

taxa. Cyperaceae is treated here as a land pollen type, although there is the possibility 
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that this broad taxa is likely to include littoral taxa.  Poaceae is treated in the same 

way, despite the likelihood of some grains coming from Phragmites.   

4.3 Results 

The 10-digit grid reference of the sampled section is SV90856 11232 (Fig 5). The 

stratigraphy of the sampled section is included on Figure 5, and comprises a stiff grey 

clay, overlain by 1.37m of highly humified and compressed peat. Above the 

compressed peat is a continuous 0.06m sand sheet, overlain by 0.19m more humified 

peat.  Above this is a second continuous sand sheet, some 0.16m thick. The upper 

most organic unit is a sandy peat, capped by boulders and clean beach sand.  The basal 

contact with the grey clay sits at 0.58m OD. 

Twenty-one pollen samples were counted from the section, spread evenly through the 

stratigraphy to understand the broad vegetation patterns recorded within the section.  

The pollen diagram has been divided into three main pollen zones, with the upper zone 

split into sub-zones on the basis of the aquatic taxa (Fig 7).   

Zone PL-1 (depth 212cm): Corylus –Quercus – Betula. This zone consists of one sample 

taken from the grey clay stratigraphic unit. This zone is dominated by the presence of 

tree taxa, Corylus reaches 65% of the total land pollen, followed by Quercus (16%) and 

Betula (4%). Other tree taxa present are: Fraxinus (3%), Alnus (1%) and Salix (1%). 

The herb taxa are represented by Cyperaceae (2%), Plantago lanceolata (2.5%) and 

Poaceae (1.5%). There was a small amount of microscopic charcoal from this zone but 

not enough suitable material for radiocarbon dating. A small piece of residual flint 

resembling a microlith was recovered from the spoil heap, from the lower peat section. 

Zone PL-2 (depth: 186-202cm): Corylus – Poaceae – Quercus. In this zone the trees 

remain the dominant taxa but, begin to reduce. Corylus declines from 45 to 27% of the 

total land pollen, Quercus (down to 6%), Betula (down to 1%) and the other tree taxa 

reduce their presence to less than 1%. The herb taxa start to increase in this zone with 

Poaceae reaching 21% at the top of the sequence. Other herbs that start to appear are: 

Caryophyllaceae (3%), Cyperaceae (6%) and Plantago lanceolata (9%). The 

microscopic charcoal levels are low but increase slightly at the top.  

Zone PL-3 (depth: 8-178cm): Poaceae – Cyperaceae – Plantago. This zone is 

dominated by herb taxa and is marked by the presence of aquatic taxa (with 

Myriophyllum and Typha alternating). Poaceae are the most abundant taxa oscillating 

between 20 and 54% of the total land pollen assemblage, with some localised changes. 

Cyperaceae is the other most common taxa however it fluctuates, ranging from 5% to 

56%. At 170 and 114cm Cyperaceae becomes the dominant herb taxa. The other 

important herb taxa are: Plantago sp. (including P. lanceolata, P. media, P. major and 

P. maritima), Rumex (up to 18% at 50cm), Sanguisorba type (up to 24% at 74cm), 

Lactuceae (3%) and Chenopodiaceae (4%). Trees and shrubs are present only at trace 

levels: Corylus reduces its presence from 17% at the bottom of the sequence to less 

than 1% at the top, Quercus, Alnus and Betula (>1% all of them). Dwarf shrubs are 

recorded at constant, but low levels, including Ericaceae and Calluna vulgaris.  The 

microscopic charcoal levels are still low, with some peaks and they also increase at the 

top of the pollen diagram.  

Zone PL-3 is divided in four sub-zones on the basis of the aquatic taxa: 

PL-3a (depth 138–178cm) has high levels of Myriophyllum pollen (reaching 30% of the 

total land and aquatic pollen).  

PL-3b (depth 114–130cm) is marked by the dominance of Typha is the aquatic taxa 

(reaching 26%) and Cyperaceae became the dominant taxa with 56%.  

In PL-3c (depth 82-92cm) Myriophyllum becomes the dominant aquatic taxa again 

(29%), Poaceae (40%) and Plantago lanceolata (13%) dominate the land pollen taxa 

and Cyperaceae is reduced considerably (down to 5%).  

In Zone LP-3d (depth 8–74cm) the representation of aquatic taxa is considerably 

reduced. No artefactual material was recovered in situ within the section. 
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Fig 7 Percentage pollen, spores 

and charcoal, and stratigraphy, 

Porthloo 2014. 
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Table 3 Results of radiocarbon dating, Porthloo, St Mary's, Isles of Scilly. **indicates samples from the same depth 

Sample 

code 

Depth 

(cm) 

Material (seed ID) Lab code 14C age Calibrated age range BP Calibrated age range AD/BC 

PLOO-1 25-26 Carex sp. UBA-26168 748±49 570-770 cal AD 1180-1380 

PLOO-

2** 

43-44 R. subgen 

Batrachium 

UBA-26169 1278±31 1140-1290 cal AD 660-810 

PLOO-

3** 

43-44 Carex sp. UBA-26170 1220±31 1060-1260 cal AD 690-890 

PLOO-4 58-59 R. subgen 

Batrachium 

UBA-26171 1398±39 1270-1370 cal AD 580-680 

PLOO-5 67-68 R. subgen 

Batrachium 

UBA-26172 1359±34 1180-1340 cal AD 610-770 

PLOO-6 104-105 Carex sp. UBA-26173 1963±30 1830-1990 40 cal BC – cal AD 120 

PLOO-7 141-142 Carex sp. UBA-26174 2370±34 2340-2670 720-390 cal BC 

PLOO-8 182-183 Carex sp. UBA-26175 2929±29 2970-3210 1260-1030 cal BC 

PLOO-9 200-201 Carex sp. UBA-26176 2921±31 2960-3210 1260-1020 cal BC 
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5 Radiocarbon dating 
Ralph Fyfe 

Radiocarbon samples were made on plant macrofossil remains (seeds). The aim of the 

dating strategy was to produce an age-depth model for the sequence, not directly date 

particular events in the biostratigraphy. Dates were thus positioned throughout the 

sequence. In particular, stratigraphic changes were dated, to (a) identify possible 

unconformities (hiatuses) within the sequence; and (b) determine the age of sand 

movements into the peat bed. All dating was undertaken at the 14Chrono Centre, 

Queen's University Belfast. Dates are calibrated to two sigma, using CLAM (Blaauw 

2010) and IntCal13 (Reimer et al 2013).   

Two samples are replicates of the same depth, using different macrofossils. Replication 

was undertaken to compare results from the sample comprising Ranunculus subgenus 

Batrachium (crowfoot) seeds, to the sample comprising Carex sp. seeds. This was 

undertaken as R. subgenus Batrachium comprised the only datable macrofossils in two 

other radiocarbon samples. There was the possibility that R. subgenus Batrachium 

sourced all or part of its carbon from the water body within which it grew, rather than 

respiring from the atmosphere, which may have led to a reservoir effect from the water 

body.  The calibrated date ranges overlap significantly between these samples (Table 

3); dates on R. subgen Batrachium at Porthloo thus do not appear to contain a 

reservoir effect from the water body.   

 

6 Conclusions/discussion 
The pollen diagram from Porthloo shows the transition from a wooded landscape at the 

base of the sequence to a landscape almost devoid of any woodland cover at the top. 

The woodland at the start of the sequence is dominated by Corylus and Quercus, with 

some other trees and very low percentages of grasses (PL-1: Figure 2). The presence 

of the spore Polypodium is a strong indicative of the former presence of local woodland, 

as it is poorly dispersed (Bradshaw 1981).  

The radiocarbon dates constrain the age of the peat at Porthloo and can also give an 

indication of the time at which there had been significant blown sand deposited on the 

peatland in the past.  This blown sand is represented in the two distinct sand lenses 

towards the top of the peat profile.  The timing of events described here represent the 

best age estimate for depths in the sequence, based on the development of an age-

depth model incorporating both the calibrated radiocarbon dates, and the known 

stratigraphic changes. Dates are given as calibrated ages on the calibrated AD/BC 

calendar time scale, and in brackets in calibrated years before present (cal BP). 

The dates themselves were undertaken on plant macrofossils. With the exception of the 

lowest sample (UBA-26176) the results are conformable, i.e. they lie in their correct 

stratigraphic sequence.  The lowest radiocarbon sample is not used in the construction 

of the age-depth model as it appears to include error.  Consequently, the age-depth 

model indicates that peat began to develop at the sampling location at around 1490 cal 

BC (3440 cal BP), a date which conventionally marks the transition between the Early 

Bronze Age (c2500–1500 BC) and Middle/Late Bronze Age (c 1500–800 BC). The 

palaeoecological sequence describes a landscape with some trees in the lowest levels, 

but set within an open grass-dominated landscape: these samples represent the end of 

the Middle Bronze Age or beginning of the Late Bronze Age. A major drop in tree pollen 

(particularly hazel), indicating near complete clearance of woodland or scrub, occurs 

around 1060 BC (3010 cal BP), i.e. during the Late Bronze Age. 

Pollen analysis and assessment covering the later part of the Bronze Age and the Iron 

Age has been carried out at various locations in Scilly ranging from the sequences at 

Higher and Lower Moors on St Mary’s (Scaife 1984; with some reinterpretation by 

Ratcliffe and Straker 1996), the intertidal organic soils on Crab’s Ledge, Tresco (Iron 

Age — Ratcliffe and Straker 1996) and buried soils at Bar Point, St Mary’s (Iron Age —
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Evans 1984), Innisidgen, St Mary’s (Dimbleby 1977), Halangy Porth, St Mary’s 

(probably Iron Age — Dimbleby et al 1981; Dimbleby in Ashbee 1996, 171–3) and 

below the rampart of the cliff castle on Shipman Head, Bryher (Ratcliffe and Straker 

1996). At Higher and Lower Moors, some regeneration of the birch, oak and hazel 

woodland is evident in the Middle to Late Bronze Age, with herbaceous and cereal 

pollen also pointing to some open areas (Straker et al 2008, 111). 

The Porthloo results have added to our understanding of the transition from wooded 

islands to the open landscapes of later prehistory. The start of the main phase of 

woodland clearance at Higher Moors is dated to the Late Bronze Age – Iron Age (815-

412 cal BC, HAR-3724, 2540±80; 753-234 cal BC, HAR-3723, 2360±60). The soil 

pollen analyses noted above all testify to open environments, with a little alder, oak, 

birch and hazel recorded at Bar Point but not at Halangy Porth. The open ground is 

mainly grazed grassland but at Innisidgen arable was also suggested. Pollen of 

heathland plants is rare, but the charcoal of heather and gorse/broom at Bonfire Carn 

and Porth Killier show that it was used as fuel from as early as the Middle Bronze Age 

(Ratcliffe and Straker 1996). The Crab’s Ledge pollen and plant macrofossils are of 

grasses and members of the Cheopodiaceae family including annual sea blite, 

suggesting coastal grassland and saltmarsh (Ratcliffe and Straker 1996; Straker et al 

2008, 111-2). 

The Porthloo pollen diagram (Fig 7) shows little change in the wider landscape after the 

woodland clearance: there is a continuous indication of open grassland with ruderal 

communities and cultivated plants, indicating an intensively managed landscape. The 

pollen points to pastoralism in this area, with some cultivation in the environs of the 

site. Cultivated taxa tend to be underrepresented in pollen diagrams and there are 

some issues with the distinction between wild grasses and cereals. In this diagram 

Hordeum type could be interpreted as indicative of cultivation because it is presented 

along other cultivated taxa such as Secale cereal; however, it remains possible that it 

represents wild grasses, particularly wetland grasses such as Glyceria fluitans whose 

morphology is similar to cultivated Hordeum types (Fyfe et al 2004). This site also lies 

very close to the present coast, which has seen considerable changes over the assumed 

span of peat development: local vegetation contributing to the pollen sum is likely to 

have been impacted by changes in sea level and increasing marine influence. It is thus 

difficult at this stage, without more detailed analysis, to decouple the extent to which 

taxa are responding to changes in the height of the water table (relative sea level 

rising) and anthropogenic activities (Waller and Hamilton 2000).  

The general landscape from the start of zone PL-3 appears to be stable at the 

resolution of the diagram. It remains possible that the sampling resolution misses 

significant changes or shifts in landscape character or management at the end of the 

Late Bronze age or the beginning of the Early Iron Age (c 800 BC). The aquatic taxa, 

however, indicate significant local changes at the site.  The high presence of 

Myriophyllum is indicative of a body of fresh water with floating-leaved and submerged 

macrophyes (Gaillard and Göranson 1991). This implies the site was at this time a 

shallow lake or lagoon. This is similar to the pattern observed at LM28 (Perez 2013), 

and is broadly supportive of Lousley (1971), who sustains that there was a lagoon at 

Lower Moors at times in the past.   

The reason for the deposition of the two sand sheets towards the top of the section is 

unclear.  The age of the sand lenses is best determined using the radiocarbon dates 

from immediately above the deposits, as there is the possibility that peat below these 

has been eroded.  The lower of the two sand units was deposited at around AD 690 

(~1260 cal BP) during the early medieval period. The upper sand unit was most likely 

deposited around AD 1280 (670 cal BP) during the medieval period. They may 

represent the remnants of dunes that have encroached onto the wetland, possibly as a 

result of stormy conditions such as those seen during the storms of winter 2013/14.  

The presence of a shallow lake or lagoon in the pollen from Porthloo would support a 

dune system acting as a barrier to drainage of the site. 
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7  Recommendations 
It is proposed to correlate the Porthloo results with the pollen data from the English 

Heritage-funded Lyonesse Project (Charman et al in press) and Marta Perez’s analyses 

and publish them in a paper in an international peer-review academic journal 

(‘Vegetation History and Archaeobotany’ or the ‘Journal of Archaeological Science’). 
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Appendix 2: Written Scheme of Investigation 
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