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to the low-density scatters recorded at Seamer Carr Site 
D (Chapter 7), VP E (Chapter 9), and Ling Lane (NAA 
1997a). However, subsequent excavations c. 40 m to the 
southwest have recorded a dense, spatially discrete scat-
ter of Early and Late Mesolithic material, with evidence 
for several small structures (Taylor and Gray Jones 2009, 
Taylor 2012). Details of the earlier VPRT excavations will 
be incorporated in the final report on the site.

A pollen profile (F95) was recorded from Flixton 
School Field in 1995 and is discussed at the end of this 
chapter. 

Summary of the archaeology – Flixton School Field
A large assemblage of worked flint (4429 pieces) and a 
smaller quantity of animal bone (162 specimens) were 
recovered during the various phases of work in the 
area designated Flixton School Field. Part of the lithic 
assemblage (334 pieces) was recorded during fieldwalk-
ing on the more elevated (southerly) part of the site. 
This assemblage is of mixed date, and includes later 
prehistoric material, including a Neolithic leaf-shaped 
arrowhead and an Early Bronze Age barbed-and-
tanged arrowhead. The assemblage recovered during 
the excavations was largely Early Mesolithic in date, 

caches of flint nodules were also recorded, one from 
trench OI, the other from a test-pit to the east (PB) 
(Fig. 13.6). Small quantities of bone were also present, 
and were in relatively good condition in comparison 
to the material recovered from some of the other sites 
around the lake. Overall, archaeological material was 
recorded along c. 100 m of the former shore, between 
test-pit PAB in the west and test-pit ON in the east, and 
extended up slope to the south as far as the c. 27 m AOD 
contour. This represents an area of at least 1500 m2, 
making it the most extensive site found by the VPRT. 
Barry’s Island, No Name Hill and Flixton School 
House Farm would have all been clearly visible from 
the site, as well as any activity areas that may have 
existed immediately opposite on the northern shore. 
The choice of location may also have been influenced 
by the presence of a freshwater stream running into 
Lake Flixton some 500 m away to the east.

In contrast, activity in the area designated Flixton 
School House Farm (test-pits PAP to PAS) was more dis-
crete, with just three test-pits producing archaeological 
material (PAP, PAS and PAT), none of which produced 
more than 21 pieces of flint. This may represent the 
traces of highly localized, short-term activity, similar 

Figure 13.4. Subsurface topography between North Street, Flixton and Flixton School House Farm (level of the lake 
shown at 24 m AOD).
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and are probably of the same date. The second cache 
was recorded from trench PB, which lay some metres 
further upslope, and consisted of 12 very large pieces 
that had been placed in a small pile (Fig. 13.6). This 
material consisted entirely of till flint, and had prob-
ably been collected from the coast. 

Late Mesolithic material was also recovered dur-
ing the excavations. This included a small cluster of 
nine scalene triangle microliths that were recovered 
from the upper peat deposits. These may represent the 
remains of one or more composite tools either lost or 
discarded in the fen or carr environments that were 
forming around the lake during the later part of the 
period, echoing finds recovered from Seamer Carr 
Site K (David 1998).

The excavated faunal assemblage consisted of 63 
identifiable specimens, most of which derived from 
the elements of the limbs and teeth of red deer and 
aurochs, with smaller quantities of material from elk, 
roe deer, and dog (Chapter 17). A further 99 fragments 
unidentified to species were recovered. These exhibit 
a similar pattern of element representation with most 
pieces deriving from the limbs of large mammals.

though some diagnostically later material was recorded 
from the upper deposits in several trenches. Most of the 
animal bone was recorded from the same deposits as the 
Early Mesolithic flint, and is probably of the same age.

Early Mesolithic activity is best represented in 
trenches OH/OHX and OI, where the largest quantities 
of worked flint were recovered. The assemblage from 
OH/OHX consisted of debitage and a range of formal 
tools, predominantly scrapers, but also microliths, an 
awl, and several burins. Microburins were also present 
in the assemblage, suggesting the manufacture of 
microliths on the site (perhaps reflecting an episode of 
retooling given that microliths are also present), and 
an axe sharpening flake was also recorded, indicating 
the maintenance (and potentially the use) of axes on or 
near the site. The assemblage from OI was smaller, but 
also contained a range of formal tools and tool spalls 
as well as debitage. 

Two caches of flint were also recovered from the 
site. The first, from OI, consisted of five large pieces 
ranging from a tested nodule to a very large, partially 
worked core. These were recorded from the same 
context as diagnostically Early Mesolithic material 

Figure 13.6. Indication of the 
stratigraphic location of the flint 
cache in test-pit PB.
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1993, further areas to the south and southeast of Barry’s 
Island were augered, and four 2 × 2 m test-pits (ME, 
MF, MH & MO) were excavated. Although no finds 
were recovered from any of these test-pits, a complex 
series of shallow features, possibly of Medieval origin 
were recorded in test-pit MF (details of these features 
are provided in the VPRT archive). The very eastern 
end of the lake was surveyed in 2008 by Barry Taylor 
as part of his doctoral research.

Topography
Broadly speaking, the surveys show that the edge of 
the lake ran eastward, before curving toward the north 
to create a low-lying neck of land connecting Barry’s 
Island with the edge of the basin. From the other side 
of Barry’s Island, the shoreline ran to the east, before 
curving round to the north and west to create a large, 
shallow embayment. To the south of Barry’s Island, 
the combined auger and test-pitting data suggest that 
the Early Holocene shoreline was rather diffuse and 
indistinct. Instead of an obvious lake-edge defined by 
a sharp break in slope, much of the area seems to have 
been composed of hollows, hummocks, small inlets, 
and perhaps shallow ponds. Beyond the eastern end of 

Flixton School Site to Barry’s Island 

Due to difficulties accessing land on the stretch of the 
lake shore, surveys were limited to a small area on 
Church Farm, to the south of Folkton Village (NGR 
50545 47992). The results suggest that the former 
shoreline ran on a southeasterly orientation for almost 
500 m from the east of the Flixton School site, before 
turning onto an east–west orientation from NGR 50535 
47995. The fields around this point today are known to 
be fairly damp owing to the presence of several under-
ground springs. A pollen profile (QAA – see Fig. 5.1) 
was recorded from the augered area at Church Farm 
and is discussed at the end of this chapter.

Eastern end of Lake Flixton

The eastern end of the former Lake Flixton probably 
lay within the area known today as West Flotmanby 
(Fig. 13.8). In 1992, an area of approximately 10,800 m2 
was augered to map the subsurface topography to the 
south (and slightly east) of Barry’s Island, and three 
2 × 2 m test-pits (VP93 LP, LQ & LT) were excavated. 
None of these produced any archaeological material. In 

Figure 13.7. Subsurface topography between Flixton School Field and Barry’s Island (level of the lake shown  
at 24 m AOD).
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possible ploughed out ditch cutting diagonally across 
the surveyed area from northeast to southwest, no 
subsurface anomalies were recorded. Lower density 
surface scatters were detected in Fields A, C, and E 
(the scatter in Field C also centred over a low rise). 
Field D was devoid of surface finds.

Once the surface surveys were completed, a 
series of 1 × 1 m test-pits were excavated in Fields A 
(12 test-pits), B and C (four test-pits in each). These 
were labelled TA 1–12, TB 1–4, and TC 1–4. The depth 
of deposits in all of these pits was fairly shallow, and 
without exception the stratigraphy consisted of a fairly 
thick (c.  0.4  m) deposit of sandy, peaty ploughsoil 
overlying the natural sandy clay with gravel. It was 
also clear that the deposits across all three fields had 
been extensively disturbed by prolonged cultivation 
and deep ploughing, and in several cases plough marks 
were visible on the surface of the natural sandy clay.

Topography
Lingholm Farm lies on a large embayment, over 600 m 
wide, on the north shore of the lake (Fig. 13.8). The 
western side of the embayment (Field B) was formed 
by a long, narrow ridge of land that extended over 

the lake the Mesolithic topography remained very low-
lying, and again was punctuated by shallow hollows 
that would probably have been waterlogged during 
much of the period.

Lingholm Farm

In 1991, in response to a proposal for development of a 
golf-course on Lingholm Farm, a stretch of the northern 
shoreline to the north of Barry’s Island was investigated 
by a combination of augering, test-pitting, fieldwalking 
and geophysical survey. The augering showed that this 
stretch of the lake shore consisted of a large embay-
ment, over 600 m wide, between two promontories 
(Fig. 13.8). Five fields were investigated by fieldwalking 
(designated A-F), totalling approximately 67,200 m2. 
An area covering c. 2,500 m2, centred over the densest 
surface concentrations of flint, was also surveyed using 
a Geoscan Research FM18 Fluxgate Gradiometer.

The highest concentration of finds came from 
the northeast corner of Field B (NGR 505740 480880), 
on an area of raised ground at the western end of the 
embayment. The geophysical survey was conducted 
over this area, but other than the faint traces of a 

Figure 13.8. Subsurface topography and survey areas at Lingholm Farm; red squares in Fields A & B show location  
of 1 × 1 m test-pits (level of the lake shown at 24 m AOD).
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Carr (Chapter 8). Early Mesolithic material was mostly 
recorded from Field A, which lay on an area of raised 
ground at the eastern end of the embayment, overlook-
ing a small promontory. Here, the assemblage included a 
large micro-burin, a possible burin and two burin spalls, 
and a possible tranchet axe flake, as well as diagnosti-
cally later prehistoric material. Field C lay on an area 
of high ground along the edge of the embayment and 
included Late Mesolithic and later prehistoric material. 

Manham Hill/Flixton 6 

Manham Hill lies 120 m to the east of Seamer Carr 
Site C, on the slopes of a small rise projecting into the 
former lake. It was first identified by John Moore, who 
reported finding Early Mesolithic flints in an area that 
had also produced a Bronze Age Collared Urn (now 
in Scarborough Museum) and was designated ‘Site 6’ 
(Moore 1950). In 1986, eight 2 × 2 m test-pits (BA-BH) 
were excavated in this area in an attempt to relocate 
the flint scatter recorded by Moore. No systematic 
augering was undertaken, although the area had been 
sampled by Cloutman (1988a), and the information 
this provided was used to determine the location of 
the test-pits (Fig. 13.9).

250  m into the lake, with a small, round hill at its 
northern end. The hill reaches a maximum elevation of 
25.9 m AOD, placing it well above the level of the Early 
Mesolithic lake level, but the ridge of land connecting 
it to the edge of the basin is much lower (c. 24.25 m 
AOD), and would probably have been boggy and 
waterlogged throughout much of the period. As this 
ridge of land met the edge of the lake basin the land 
rose sharply, and the remainder of the embayment 
would have been flanked by steep-sided high ground. 
This dropped away again at the western side of the 
embayment forming a second, smaller promontory. 

Summary of the archaeology
Mixed assemblages of Early and Late Mesolithic and 
later prehistoric (Neolithic and Bronze Age) worked 
flint were recovered during the fieldwalking surveys at 
Lingholm Farm. The largest assemblage was recorded 
from Field B, which lay on the northern side of the 
promontory that formed the western side of the embay-
ment (Fig. 13.8). This was dominated by Late Mesolithic 
material, including three late microlith forms, several 
scrapers, and knapping debris. Much of the assemblage 
was burnt, a phenomenon also observed in the Late 
Mesolithic assemblage from Rabbit Hill at Seamer 

Figure 13.9. Subsurface topography and excavations at Manham Hill (level of the lake shown at 24 m AOD).
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fieldwalking in 2000 was even less productive, and 
little further can be said about the results. 

The 1992 survey was more productive. During 
this season, a portion of the field measuring 7850 m2 
was surveyed, with material being collected by 5 x 5 m 
squares (Fig. 13.10). The results of this latter survey 
suggested, as had already been intimated by the VPRT 
excavations in 1985 and the Cambridge University 
fieldwork in 1989 (Mellars et al. 1998a), that Early 
Mesolithic activity extended considerably farther 
east than Clarke had surmised, and that, due to the 
shrinkage of the peat, this part of the site was now 
being damaged by the effects of ploughing (see also 
Emerick 2011). Although these findings have since been 
reported briefly elsewhere (Mellars 1998d, 79–80, Fig. 
6.5), and borne out by more recent area excavations 
at Star Carr (Milner et al. 2018a) and by studies of 
changes to the local hydrology over the later part of 
the twentieth century (Albert et al. 2016; Brown et al. 
2011; High et al. 2016), they are still worth summarizing 
here primarily as a matter of record of the collection 
methodology and the significance of variations in soil 
types across the northern part of the Star Carr field. 

The 1992 collection methodology
The Star Carr field was ploughed over a three-day 
period during early August 1992, using a standard 
mould-board plough to a depth of approximately 
10 cm. Immediately after ploughing, an area of 7850 m2 

The results were largely disappointing, and 
the majority of finds derived from the plough-soil. 
Although this could imply that Moore’s ‘Site 6’ had 
been destroyed by ploughing, it is just possible that 
better preserved deposits await discovery in the vicin-
ity, especially as some test-pits failed to sample the 
24.0–24.50 subsurface contour.

Results of fieldwalking at Star Carr in 1989, 1992 
and 2000

At the time of Grahame Clark’s excavations, and over 
the following decades, the field in which the site of 
Star Carr is situated was under ley pasture, and was 
ploughed only occasionally to allow reseeding. Given 
the original depth of covering deposits, ploughing was 
not considered a threat to the integrity of the subsurface 
remains. By the mid-1980s this regime was changing, 
partly due to increased drainage across the Vale, and 
the interval between ploughing had been reduced to 
every four–five years. During the years of the VPRT 
project, the field was ploughed three times, in 1989, 
1992 and 2000. On each occasion, surface collections of 
flint from the ploughed area were undertaken. In 1989, 
collections were made at a fairly coarse scale on a 30 m 
grid, across the entire field. The number of artefacts 
recovered was generally low, never exceeding 10 per 
30 m2, and were restricted to the northern quarter of 
the field, close to the line of the former lake shore. The 

Figure 13.10. Flint density plot and soil type distributions, Star Carr fieldwalking 1992.
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In particular, the lack of surface finds across much 
of the northern 10–15 m of the gridded section can 
be explained by the presence of gravelly clay upcast 
derived from the nineteenth century re-alignment and 
deepening of the River Hertford. The excavation in 
1985 of a narrow trench (VP 85A) roughly 30 m east 
of Clark’s 1949–51 trenches, indicated that this deposit 
was at least 11 cm thick (Mellars et al. 1998a, 40, Fig. 
3.12), and at the time of the fieldwalking effectively 
sealed the underlying archaeological horizons protect-
ing them from plough damage. However, there were 
also signs that more frequent ploughing was starting 
to erode this protective horizon.

Fresh gravel, which had all the characteristics 
of the underlying sub-soil, had been brought to the 
surface by the 1992 ploughing in at least two places, 
both near the eastern boundary of the survey. It was 
also noticeable that at least some flint was recovered 
from most of the collection squares in this area, sug-
gesting that ploughing had already begun to disturb 
the underlying Early Mesolithic land surface. Addi-
tionally, the southerly limit of the gravelly clay upcast 
appears to have changed over the course of eight 
years. In 1985, this soil horizon only extended over 
the northernmost 11 m of the VP 85A trench (Mellars 
et al. 1998a, 40, Fig. 3.12). On the 1992 soil plot, the 
gravelly clay/peaty topsoil lay several metres farther 
south suggesting that, as ploughing had intensified, 
more of the gravelly clay upcast was being disturbed 
and redistributed over a larger area. 

The major concentration of flints on the surface 
near the centre of the fieldwalked area can also be attrib-
uted to the effects of ploughing. This scatter coincided 
with the surface distribution of various sandy deposits. 
Although mixed in places with topsoil, this sand was 
broadly characteristic of the principal artefact-bearing 
deposits found at other locations along the former lake 
shore. Aside from its significance as an indicator of the 
increased impact of ploughing on the site, the presence 
of dense surface concentrations of worked flint in this 
area suggested that the spatial extent of the site was 
greater than Clark had originally envisaged. This had 
already been indicated by the results of the VP 1985 
excavations, which demonstrated the existence of rich, 
artefact-bearing deposits at least 30 m beyond the point 
Clark considered to mark the eastern limits of the site. 
However, the presence of this dense scatter of lithic 
material, approximately 70 m farther to the east of VP 
85A, showed that the Star Carr site covered an even 
larger area, as also hinted at by the density of finds 
recovered from a 2 × 2 m test-unit excavated in the same 
general area in 1989 (Mellars 1998d, 76, Fig. 6.2). Judg-
ing from both the soil-plot and the topography of the 
area, the surface concentration probably derived from 

along the northwest edge of the field was gridded into 
5 m squares. Individual fieldwalkers were assigned 
separate 5 m squares, and these were then searched sys-
tematically both along the line of ploughing (east–west) 
and at right angles to it (north–south). To standardize 
the intensity with which squares were searched, field-
walkers spent a total of five minutes in each square, 
and finds recovered from each square were bagged 
separately. To minimize any effects on retrieval levels 
potentially caused by differences in fieldwalking expe-
rience and familiarity with lithic artefacts, the allocation 
of squares to different fieldwalkers was randomized. 
In all, nine different fieldwalkers participated in the 
exercise, although at any one time the numbers in the 
field ranged from three to eight. A total of 314 5 × 5 m 
squares were searched in this way. 

The fieldwalking took the equivalent of two 
working days to complete, spread over a three-day 
period. The weather was mostly overcast, and light 
conditions were good. However, after the first half-
day of fieldwalking the exercise was interrupted by 
a heavy rainstorm. This lasted for over twelve hours. 
Field-walking commenced the following day, and it 
was very noticeable that the rain had improved the 
overall visibility of lithics on the ploughed surface. 
Several pieces were even observed in some of the 
squares that had been searched before the storm. Unfor-
tunately, as the field was to be re-seeded immediately 
after ploughing, it was not possible to re-survey the 
area that had been fieldwalked before the rainstorm.

After the fieldwalking had been completed, areas 
of subsoil disturbed by the plough were mapped 
(Fig. 13.10). These varied in composition from almost 
pure deposits of medium grained, light-grey sand to 
more mixed deposits of sand and orange gravel, or a 
combination of peat, sand, and gravel. As indicated on 
Fig. 13.10, these deposits of disturbed subsoil were all 
concentrated toward the southeast end of the gridded 
area. Their distribution also coincided with a slight 
break in the slope of the field, which in plan had the 
appearance of a narrow promontory. 

Spatial patterning of artefacts and soils
Overall, there was a general background scatter of flint, 
averaging between 1–2 pieces per 5 m2 grid square. 
However, at least two significant concentrations, with 
densities ranging between 15–40 flints per square, 
could be discerned. There was also at least one area 
of significant size along the northern field boundary, 
where no flints were recovered. In view of the post-
depositional history of the site, including the pattern 
of previous archaeological activity, this distribution 
clearly did not provide a uniformly accurate reflection 
of possible subsurface variations in artefact densities. 
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absence of radiocarbon dates the main types of pol-
len grain were noted to try to place the events within 
the regional chronology. The preferential corrosion 
of several important pollen taxa, and the absence of 
specific indicator types, e.g. Alnus, proved limiting to 
age determination.

VP91 KN 127–123 cm. Three influxes of sand and silt 
form discrete layers within a matrix of gyttja. Pre-dating 
the larger sandy/silt in-wash band, this influx occurred 
during a period of sedge dominated vegetation growth. 
Betula, Salix and Pinus are the only identifiable tree/
shrub types present. The event is tentatively dated to 
the Early Mesolithic.
 
VP91 KN 55.5–52.5 cm. This sandy/silt in-wash event 
occurred sometime after the Corylus rise, with Ulmus 
present within the catchment. No Alnus pollen grains 
(easily identified even in poor preservation deposits) 
were identified so the event is tentatively dated to the 
Late Mesolithic prior to the Alnus rise.

Particle size analysis
Samples were analysed from the following depths 
(cm): 126–7, 125.5–124.5, 124–123, 55.5–54.5, 54.5–53.5, 
and 53.5–52. The results are shown in Figs 13.11–13.12.

The three minerogenic layers between 127–
123 cm have grains that are poorly sorted, and slightly 
negatively skewed with an almost bimodal grain dis-
tribution. The layers are composed of medium to fine 

a narrow spit of higher ground on the eastern side of 
the excavated areas. The outline and extent of this spit 
of land had already been defined by auguring carried 
out in conjunction with palaeoenvironmental sampling 
in 1985 (Cloutman & Smith 1988). This indicated that 
during the occupation of Star Carr, this spit of land 
projected into open water, and might have been the 
locus of a different suite of activities to those performed 
further to the west in the area investigated by Clark 
(1954), which lay in a marshier lake-edge environment.

Interpretation of the other surface concentration 
of lithics is less clear cut. This scatter was situated 
toward the western edge of the gridded section, in an 
area of mostly mid-brown gravelly clay (Fig. 13.10). 
If our assessment of the origin of this deposit is cor-
rect, then one would not have expected to find such a 
discrete concentration of material. Nonetheless, two 
possible factors might account for the presence of a 
concentration here. First, the scatter is situated in the 
same area as Clark’s 1949–51 excavations. Since siev-
ing was not used on Clark’s excavations, it is possible 
that at least some of the flint in this scatter derived 
from the backfill of Clark’s trenches. Another possible 
explanation is that the scatter represents redeposited 
material derived from the excavation of the cut, that 
was then dumped to one side (and in this regard, it is 
worth recalling that it was by examining the freshly 
cleaned banks of the Hertford Cut that John Moore 
first discovered the Star Carr site in 1948). If this was 
the case, then this would imply that the area of human 
activity at Star Carr originally extended several metres 
to the north encompassing those sections removed 
when the Hertford Cut was made.

Environmental records
Gaynor Cummins

Manor Farm/Wood House Farm, VP KN
Palaeoenvironmental samples were taken from test-
pit VP91 KN at Woodhouse Farm (c. 500 m south of 
VP Site E) to investigate two layers of minerogenic 
sediment recorded within the peat stratigraphy. The 
detailed lithology (recorded from 26.56  m AOD) is 
presented in Table 13.1.

Pollen analysis
Samples were collected in overlapping 0.5 m mono-
lith tins taken from the section of the test-pit. Twelve 
subsamples for pollen analysis were taken across the 
sediment profile concentrating on two episodes of 
inorganic in-wash at 127–123  cm and 55.5–52.5  cm. 
Unfortunately, the preservation of the pollen grains 
was too poor and the concentration levels too low to 
produce a statistically viable diagram. However, in the 

Table 13.1. Lithostratigraphy of column sample from west section  
of VP 91 KN (recorded from the top of the trench).

Depth (cm) Description

0–30 Dark brown, oxidized and disturbed peaty 
topsoil with root matt.

30–45 Dark brown oxidized Phragmites peat

45–52.5 Dark brown humidified Phragmites 
and herbaceous peat with some woody 
fragments.

52.5–55.5 Grey sandy silt mineral in-wash.

55.5–104 Brown woody detrital peat with Phragmites 
and herbaceous remains.

104–110 Light brown compacted wood layer in 
organic matrix.

110–132 Brown-grey silty gyttja with some pieces 
of natural, blue-grey flint and fine sand/silt 
layers occurring between 123 and 127 cm 
depth

132–161 Dark reddish-brown slightly compacted 
Phragmites peat with woody detritus.

161–168 Dark brown gyttja with Phragmites 
rhizomes

168–174 Grey sand with gravel
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Figure 13.11. Results of Phase 1 Particle Size Analysis on sediments from VP 91 KN profile.

Figure 13.12. Results of Phase 2 Particle Size Analysis on sediments from VP 91 KN profile
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LPAZ	 FS-1	 299–310 
		  Betula-Filipendula
The zone is dominated by tree and shrub pollen, mainly 
Betula and Salix, with the former contributing 50% of 
TLP. Poaceae and Filipendula are the main herb types 
recorded, at over 10% each, and Cyperaceae is also 
present in consistent, but low values. Isolated records 
of open-ground weeds occur, and there is a substantial 
microcharcoal presence with occasional peaks.

LPAZ	 FS-2	 287–299 
		  Betula-Dryopteris
The assemblage is dominated by Betula, at a consist-
ent 70% of TLP, while total tree and shrub pollen 
accounts for more than 80%. Filipendula has fallen to 
low frequencies but is consistently present. Poaceae 
and Salix remain the other significant contributors. 
Isolated grains of ruderal weeds are still recorded. 
Dryopteris filix-mas joins the assemblage in the upper 
part of the zone. Low percentages of Pteropsida occur. 
Microcharcoal frequencies are reduced.

LPAZ	 FS-3	 281–287 
		  Betula-Corylus-type
Betula dominates the assemblage at between 70% and 
80% of TLP, while Corylus-type becomes consistently 
present, rising to 20% late in the zone. All other taxa 
are present in low values only. Total tree and shrub 
pollen represent 90% of TLP. Microcharcoal frequen-
cies remain low and fluctuate.

LPAZ	 FS-4	 274–281 
		  Betula-Cyperaceae-Corylus-type
Betula and Corylus-type still characterize the assem-
blage, but Cyperaceae rises sharply to high values. 
Isolated peaks occur for other taxa, particularly Pinus 
and Filipendula, and Equisetum. Thelypteris palustris 
occurs consistently in low values. Microcharcoal fre-
quencies are very low.

sand, with some silt and coarse sand and coarse to finer 
clays. There is little difference between the samples, 
despite occurring in separate events, suggesting the 
same processes caused the deposition in each layer. 
The layers are probably waterborne in origin occurring 
over a short duration.

The in-wash layer between 52 cm and 55.5 cm is 
composed mainly of very fine sand to medium silt. The 
grains are poorly sorted and negatively skewed. The 
deposit was probably laid down in a very low velocity 
waterborne environment. All samples contain fairly 
fine particulate matter (including clays), which would 
not settle out if there was any movement. None of the 
samples have sediment greater than 0.2 mm suggest-
ing a cut off in entrainment velocity, or the particle 
limit of the source material. As the samples progress 
up the profile the finer fraction increases, suggesting 
a settling out of the sediment in a decreasing energy 
environment. Therefore, the in-wash probably occurred 
in one continuous event but over a period of time. The 
layer is fairly typical of a Case I deposit (McLaren 1981) 
suggesting a fairly limited origin, such as flash floods 
or lake bottom sediments, as the sediments will have 
had little chance to undergo selective deposition. 

Metals
The lowest in-wash horizon shows the highest ero-
sion of mineral matter suggested by high sodium 
concentrations (Fig. 13.13). Parent rock may have been 
deposited in the succeeding event as well, as shown 
by high concentrations of calcium, although this could 
also be caused by affinity with organics. Waterlogging 
during the second influx is indicated by the peak in 
the iron/manganese ratio. The upper sandy/silt layer 
shows mainly soluble transport of minerals indicated 
by highs in sodium, magnesium, and potassium. At 
the start of the in-wash, reducing conditions occur 
followed by waterlogging.

Flixton School Field, VP96 FS
A 310 cm deep sediment profile was recovered from 
test-pit OE in 1995, c. 30 m from the approximate line 
of the Early Mesolithic shore. Only the lower 85 cm 
of the profile proved viable for pollen analysis. The 
lithology of the recorded section of the profile is given 
in Table 13.2 (all measurements are from 25.63 m AOD). 

Pollen analysis
Samples were taken using overlapping 0.5 m mono-
lith tins. Subsamples for pollen analysis were taken 
at 1–2 cm intervals, reducing to 1–2 mm at selected 
horizons. The results are presented in Fig. 13.14. 
CONISS was used to recognize the following seven 
assemblage zones.

Table 13.2. Lithology of profile VP96 FS.

Depth (cm) Description

249–285 Dark brown organic mud with extensive reed 
macrofossils and vegetative remains

285–299 Dark brown organic mud with few reed 
macrofossils and vegetative remains

299–303 Light brown to grey silty sand

303–308 Brown organic silt

308–310 Light brown to grey sandy silt

310–312 Unconsolidated grey silty sand

312–335 Grey coarse sand with gravel, pebbles and 
chalk fragments
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Figure 13.13. Results of Metals Analysis on sediments from VP 91 KN profile.
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LPAZ	 FS-5	 267–274 
		  Betula-Corylus-type-Cyperaceae
Betula is still important but is gradually replaced by 
Corylus-type, its values rising steadily through the 
zone until it is the dominant taxon. Cyperaceae has 
fallen to low frequencies, although isolated peak values 
occur late in the zone, and other herb taxa are scarcely 
recorded. Low frequencies of Thelypteris palustris occur 
early in the zone. Tree and shrub pollen contribute 
almost all of the assemblage. Microcharcoal values 
rise, with a peak at 273 cm.

LPAZ	 FS-6	 261–267 
		  Corylus-type, Betula-Pinus- 
		  Cyperaceae
Corylus-type is by far the most abundant pollen type, 
with Betula, Pinus and Cyperaceae all present in moder-
ate frequencies. Other herb types occur inconsistently, 
and at very low levels. Microcharcoal values are low 
in the first half of the zone, though there are several 
distinct peaks, but increase later in the zone.

LPAZ	 FS-7	 252–261 
		  Corylus-type-Pinus-Thelypteris- 
		  Pteropsida
The assemblage is dominated almost entirely by Cory-
lus-type pollen with Pinus rising to moderate values. 
Betula representation is very low, and herbaceous pol-
len is almost entirely absent. The ferns Pteropsida and 
Thelypteris palustris show peak values early in the zone 
before declining. Microcharcoal frequencies are low.

Dating
Six radiocarbon dates were obtained on samples from 
the profile (Table 13.3). Based on the pollen stratig-
raphy (which suggests an Early Holocene date for 
the start of the profile) the lower radiocarbon dates 
(Beta-94431 and Beta-94432) are erroneous, made too 
old by hard-water error due to the calcareous nature 
of the local substrate and soils. The same is probably 
true of Beta-94443. The remaining dates are considered 
to be accurate ages for those points on the profile (see 
Chapter 4).

Interpretation
The pollen data suggest the start of sedimentation 
during the early stages of the Holocene, with tall 
herb communities progressively supplanted by shrub 
and tree cover of willow and birch throughout FS1. 
Burning appears to have been quite intensive, with 
several sharp peaks of microcharcoal present in 
this part of the profile, and this may have created 
temporary openings in the woodland or at the lake 
shore, allowing the expansion of ferns, grasses and 
open-habitat herbs. 

Birch woodland with an understorey of male 
fern was fully established by FS-2 , while marsh fern 
and horsetails were growing on wet ground and shal-
low water at, or close to the shore. These stable birch 
woodland communities remained largely unchanged 
until F-3, when hazel starts to become established, 
outcompeting birch on the calcareous, dryland soils. 
This process was gradual, but eventually led to the 
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Table 13.3. Radiocarbon dates from Profile F95.

Lab Code Depth (cm) Radiocarbon years bp δ13C (‰) Calibrated age (cal bc) Material

Beta-104481 262–264 9020±60 -28.4 8325–7965 Dark brown organic mud with 
extensive reed macrofossils and 
vegetative remains

Beta-104480 265–267 9030±60 -27.1 8415–7965 Dark brown organic mud with 
extensive reed macrofossils and 
vegetative remains

Beta-94434 268–269 9220±100 -29.2 8710–8265 Dark brown organic mud with 
extensive reed macrofossils and 
vegetative remains

Beta-94433 282.5–283.5 9900±100 -33.2 9815–9210 Dark brown organic mud with 
extensive reed macrofossils and 
vegetative remains

Beta-94432 297.5–299 10,230±100 -29.7 10,450–9455 Dark brown organic mud with fewer 
reed macrofossils and vegetative 
remains

Beta-94431 303–305 11,430±100 -27.1 11,505–11,140 Brown organic silt

dominance of hazel within the woodland. Peaks of 
Equisetum and then Filipendula, and an expansion 
of Cyperaceae in F-4, probably represent instability 
around the lake edge, with sedge beds advancing 
into the terrestrializing waterbody, and new marginal 
habitats being created, then suppressed by woodland 
shading. 

During zone F-5, localized burning may have 
targeted the sedge beds forming at the edge of the 
lake, given the apparent correspondence between 
microcharcoal and Cyperaceae level, and the adjacent 
areas of birch woodland, which appear to have been 
replaced by hazel during these periods of burning. 
The start of this phase of burning dates to 8710–8265 
cal  bc (9220±100  bp, Beta-94434), slightly later than 
the start of the second phase of burning recorded by 
Petra Dark at Star Carr (Dark 1998a; see Milner et al. 
2018 for the revised chronology for this event). Further 
burning occurs at 8325–7965 cal bc (9020±60 bp, Beta-
104481), coinciding with a slight expansion of sedge. 
Ferns (including marsh fern) expand shortly after this 
event, and their growth may well have been associated 
with the effects of disturbance in these lake-edge envi-
ronments. On the dry land around the lake, however, 
after a long period of expansion hazel-dominated 
woodland seems to have become fully established 
with Pinus perhaps becoming part of the woodland 
in favoured locations.

Church Farm
Pollen analysis was undertaken on samples taken 
from a test-pit (QAA), excavated on an area of farm-
land to the south of Folkton Church as part of the 
programme of augering and sample-excavation along 
the southern shore of the lake between Flixton School 

Field and Barry’s Island (see Fig. 5.1 for sample loca-
tion). No archaeological material was discovered in 
the excavation of the test-pit. No radiocarbon dates 
are available.

Pollen analysis
Samples were taken using overlapping monolith tins. 
Subsamples were taken at 2–4 cm intervals in the low-
est tin, then at 6–16 cm in the upper tins. No samples 
were taken between 102 and 62 cm where the lithology 
comprised silty sand overlain by a layer of chalk peb-
bles. There was a considerable degree of deterioration 
of pollen grains throughout the profile, with corrosion 
and crumpling the main effects. The pollen diagram 
(Fig. 13.15) has been divided into seven local pollen 
assemblage zones.

LPAZ	 QAA-1	 232–222 cm 
		  Poaceae-Cyperaceae-Betula
The zone is dominated by herbaceous pollen, mainly 
Poaceae and Cyperaceae which together contribute 
almost 70% of total land pollen. Low frequencies of 
Rumex and Artemisia occur, with sporadic occurrences 
of other open habitat weeds. Aquatic taxa are rarely 
present. Betula and Salix are the most important tree 
and shrub types, with the former above 10% of TLP, 
while low values for Pinus occur. There is a low peak 
in pre-Quaternary spores and microcharcoal percent-
ages are moderately high.

LPAZ	 QAA-2	 222–204 cm 
		  Betula-Poaceae-Cyperaceae-Rumex
Betula frequencies increase to over 20%, the same as 
those for Poaceae and Cyperaceae, and a low Salix 
curve persists. Juniperus is recorded. Rumex increases 
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LPAZ	 QAA-7	 28–22 cm 
		  Alnus-Corylus-type
Alnus occurs in the assemblage at almost 50%, with 
Corylus-type occurring at 30%, and these taxa domi-
nate the assemblage. There are low frequencies of 
Quercus and Ulmus. Herbaceous pollen is at very low 
frequencies, with only Cyperaceae of any significance. 
Microcharcoal is absent.

Interpretation
Sedimentation began at the edge of the lake, surrounded 
by a very open landscape with large areas of bare soil, 
as shown by records of pioneer weeds and ruderal taxa, 
primarily docks/sorrels and mugwort, and some areas 
of birch and willow scrub. Variations in the morphology 
of the Betula pollen grains suggest that some of them 
might derive from dwarf birch rather than tree birches, 
which would fit with this vegetation community (Birks 
1968). Conditions would have been cold, and the bio-
logical productivity of the waterbody would have been 
low, shown by the almost complete absence of aquatic 
pollen. The substantial microcharcoal record shows that 
fires took place in the area—unless the particles were 
reworked from earlier soils. The presence of a low peak 
of pre-Quaternary spores, signifying some soil ero-
sion, suggests this may well be the case. Radiocarbon 
dates are unavailable, but this zone is likely to date 
to towards the end of the Windermere Interstadial or 
the start of the Loch Lomond Stadial. Birch woodland 
started to become established in zone QAA-2, although 
the vegetation cover was still very open, with extensive 
areas of weed-rich grassland, and some areas of bare 
ground encouraging the growth of ruderal taxa. The 
very sparse aquatic pollen records show that the shal-
low lake margins remained unvegetated. The falling 
frequencies of microcharcoal suggest that any local 
burning was much reduced.

Zone QAA-3 contains only two counted levels but 
reflects a major, but temporary change in the local veg-
etation. The very sharp peak in microcharcoal values 
records a phase of burning that mainly affected birch 
communities and encouraged the spread of juniper, 
which would have replaced birch directly as well as 
colonizing tall herb-grassland areas. Similar brief fire 
episodes occur during this broad time period at other 
locations discussed in this volume. 

Pre-fire conditions returned in zone QAA-4, as 
birch became re-established (probably at the expense of 
juniper), and pine may also have been present (though 
its pollen may well represent longer-distance trans-
port). Sea-buckthorn (Hippophaë) was briefly present 
in this regeneration community, but sedge-dominated 
grassland remained the main vegetation community. 
Although there is very little pollen evidence of aquatic 

to over 10%, contributed by both Rumex acetosa and 
Rumex acetosella (red sorrel) types. Artemisia increases 
but remains at low values. Low peaks of Plantago 
maritima and Saxifraga nivalis-type (alpine saxifrage) 
occur, with isolated records of a range of open ground 
weeds. Microcharcoal values fall to low levels.

LPAZ	 QAA-3	 204–197 cm 
		  Cyperaceae-Juniperus-Poaceae
Betula frequencies fall sharply, replaced by a peak of 
Juniperus of over 10%. Poaceae frequencies fall sharply 
while Cyperaceae percentages rise to a peak of almost 
70% and dominate the assemblage. No other pollen 
types are significant other than a very small peak of 
Helianthemum. Microcharcoal frequencies rise sharply 
to a high peak.

LPAZ	 QAA-4	 197–178 cm 
		  Cyperaceae-Poaceae-Betula-Salix
Betula recovers to values of over 10%, with low curves 
for Pinus and Salix. Hippophaë (sea buckthorn) is 
also briefly recorded. The assemblage is dominated 
by Cyperaceae, at 60%, and Poaceae, which together 
contribute 80% of TLP. There is a low curve for Pterop-
sida, but no other types are significant. Microcharcoal 
frequencies fall to moderate values.

LPAZ	 QAA-5	 178–102 cm 
		  Cyperaceae-Poaceae-Salix-Pinus
Betula falls to very low frequencies, and tree and shrub 
pollen is contributed mainly by low curves for Salix 
and Pinus. Cyperaceae percentages rise through the 
zone to well over 60% and Poaceae is consistently over 
20% of TLP. There are isolated low peaks of several 
pollen types, including Corylus-type, Sambucus-type 
(elder), Taraxacum-type, Plantago coronopus (buck’s-
horn plantain), Ranunculus-type, Rumex, Silene-type, 
Cruciferae and Saxifraga nivalis-type. High frequen-
cies of pre-Quaternary spores occur. Microcharcoal 
percentages rise to consistently high values.

LPAZ	 QAA-6	 62–28 cm 
		  Corylus-type-Pinus-Betula- 
		  Pteropsida
Pinus pollen peaks at the start of this zone but is 
replaced by high frequencies of Corylus-type, at over 
40%. Betula occurs in consistent but low frequencies 
(below 20%). Ulmus and Quercus are recorded for the 
first time. Filipendula is consistently recorded in low 
values, and a Senecio-type peak occurs late in the zone. 
Cyperaceae and Poaceae together contribute only 
about 20% of TLP. Sphagnum occurs for the first time, 
and peaks of Pteropsida are recorded. Microcharcoal 
values are very low.
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Discussion

In addition to the intensive sampling of specific sites 
around the lake, the VPRT project undertook exten-
sive auger surveys of the lake basin, and test-pitting 
of areas along the approximate line of the lake shore. 
Though these excavations provide far less detail than 
the more intensive studies of sites such as VP D and 
No Name Hill, they nonetheless provide important 
information on the likely location of other sites and 
the overall patterning of Mesolithic activity in rela-
tion to the topography and palaeoenvironments of 
the former lake.

Perhaps the most important result of this work 
is the identification of several additional concentra-
tions of lithic and faunal material around the lake, 
notably the two Flixton School sites on the southern 
shore of the lake, and the scatters at Lingholm Farm, 
on the northeast side of the lake. The test-pitting and 
fieldwalking at Flixton School Field show that this 
was a particularly large area of activity, extending at 
least 100 m along the edge of the lake and covering 
more than 1500 m2. Though further work is necessary 
before we can establish the character and chronology 
of activity at this location, the results of the test-pitting 
show the significant spatial scale of Early Mesolithic 
occupation, and the extent to which the landscape 
around the lake was occupied. 

It is difficult to say if the lack of material culture 
recorded at Manor Farm, or at the western end of the 
lake, reflects a lack of activity, or is a product of the 
small sample size. In both cases, further fieldwork is 
necessary. The areas around Lingholm Farm, how-
ever, clearly were occupied during both the Early 
and Late Mesolithic, perhaps to make use of the large 
embayments. 

One further issue that arises from the work dis-
cussed in this chapter is the variable depth of the peat 
deposits sealing the Early Mesolithic land surface and 
the shallower parts of the lake margins. In some areas 
this is very shallow, as the recent work at Star Carr has 
demonstrated. In others, there is over twice the depth 
of peat, particularly along parts of the southern shore. 
This creates a particular logistical challenge when 
sampling those areas, but also highlights the potential 
differences in preservation (both of the archaeological 
and palaeoenvironmental remains) that exist across 
this landscape. This is an important issue, and one 
that should underpin future management plans and 
fieldwork strategies.

vegetation, the presence of moss peat in the lithology 
suggests some colonization of the lake margins was 
occurring.

The pollen record of zone QAA-5 records a sig-
nificant change in local vegetation, as tree and shrub 
types decline sharply and the landscape was dominated 
by herbaceous communities, mainly sedge-grassland, 
with a range of open-ground weeds and tall herbs. 
Increases in pre-Quaternary spores and microcharcoal 
suggest erosion and in-wash of soil material from 
unstable, bare ground, although fires in local grass-
land may well have occurred. Only willow persists, 
and the pollen may well represent dwarf willow here. 
A major climatic deterioration seems likely and this 
zone is considered to represent deposition under the 
severe cold conditions of the Loch Lomond Stadial. The 
occasional records of thermophilous taxa like Corylus-
type will originate in reworking of earlier pollen rather 
than actual presence. Erosion of inorganic sediments 
under a severe cold climate culminates in the sediment 
lying above zone QAA-5, comprising coarse grained 
clastic material including layers of sand and pebbles. 
This horizon probably represents solifluxion during 
the later, coldest phase of the Stadial.

Organic sedimentation resumed in zone QAA-
6, after the Loch Lomond Stadial, but there seems to 
have been a hiatus as the rising Corylus-type pollen 
curve at the start of the zone suggests a time almost 
a millennium into the Holocene. A mixed deciduous 
woodland dominated by hazel, but also with elm 
and oak, characterizes this zone, and is similar to the 
vegetation recorded at the same point in the pollen 
stratigraphy at several other sites around the lake. 
Sedges and grasses are much reduced, and were prob-
ably restricted to around the wetland edge where the 
thermophilous Filipendula became common. This may 
also be the source of the Pteropsida, if ferns were also 
present at the shore. Open ground weeds are almost 
gone from the assemblage, other than a small peak of 
Senecio–type late in the zone, and the hazel ground 
cover may have been almost continuous. 

Zone QAA-7 is represented by a single pollen 
level but records a major change in the local vegetation 
as alder expanded rapidly, probably over the increas-
ingly terrestrialized wetlands around the lake shore. 
This significant increase in alder must represent the 
later part of the Mesolithic, but the wide sampling 
interval at the top of the diagram means that the rate 
and character of the spread of mid-Holocene woodland 
is not well defined here.


