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1.  Introduction 
 
The identification of the site of the Viking overwintering camp at Torksey, Lincolnshire 
was made by Mark Blackburn through the use of metal detector finds, many reported to 
the Portable Antiquities Scheme (Blackburn 2011).  This identification has led to the 
investigation of the site by the Universities of Sheffield and York and the British 
Museum. One avenue of research being followed by the University of Sheffield is the 
palaeoenvironment and geoarchaeology of the Viking overwintering camp.   
 
This fieldwork completed in 2012 is the follow up to recommendations made after the 
2011 fieldwork (Stein 2013).  Overall, the intention of this fieldwork was to understand 
the early medieval landscape of Torksey through various means of palaeoenvironmental 
investigation, and to provide the wider Torksey Project with a landscape reconstruction. 
 
The area being examined by the Torksey Project covers an area of approximately 32 ha, 
centred at SK 483460 380342.  It lies within the parishes of Torksey and Brampton.  The 
study area rises up to 16m OD, and is bounded to the west by the River Trent and the 
Trent Valley, to the south by the village of Torksey, and to the east and north by an area 
of lowlying peat and silt (4m OD).  
 
2.  Geological and archaeological background 
 
2.1  Geology 
 
Torksey is located on the Permo-Triassic outcrop of the Mercia Mudstone Group, 
previously known as Keuper Marl (BGS lexicon).  These mudstones were lain down as 
an accumulation of red clays, built up in argillaceous facies; these thin layers built up in a 
desert-like environment 200-250 MYA.  The Keuper Marl of micacous sandstones and 
bedded mudstones up to 1350m thick covers a vast area of Mercia, stretching southwards, 
and covering 85 sq. mi.  Throughout the bedrock, skerries of silts and fine sands occur, 
and at the margins of the outcrop, the bedrock is mixed with parts of waterstones of the 
Colwick formation.  Other irregularities throughout the Marl include intercalations of 
green/grey gley beds.  Torksey is also in close proximity with the Rheatic Penarth Group 
to the east, which is composed of grey marine mudstone strata. (Smith et al. 1973; 
Swinnerton and Kent, 1976; Kent 1980; Knight and Howard 2004; Howard et al. 2008) 
 
Superficial deposits at Torksey have been a very important part of the sand and gravel 
industry of the Trent over the past 100 years.  On the border of the Coal Measures, this 
area around the Trent was initially scoured for coal, however it eventually became a 
major exporter of sand and gravel minerals.  These extracted sediments are primarily 
related to the glacial terrace deposits in the Trent Valley.  The aggregates occur on terrace 
sequences; the settlement of Torksey is located on a present alluvial plain, however the 
site in question sits atop an outcrop of Holme-Pierrepont Sand and Gravel. Torksey was 
also used for the rail line and canal system in order to facilitate the sand and gravel 
extraction; the train station at Torksey is no longer in use (Cooper 2008).   
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The British Geological Survey (BGS) map indicates that peat deposits are present to the 
east of the site, as well as local aeolian deposits (part of the Younger Dryas Lincolnshire 
Coversands) to the east and south.  The BGS map (redrawn in appendix 1, figure 4) 
displays many of the sediments present in the surrounding areas, but does not map 
sediments that cover less than 1-2m depth, a significant depth in relation to 
archaeological deposits.  This survey will aim to determine what unrecorded aeolian and 
peat deposits are directly related to the site. 
 
The British Geological Survey (BGS) map indicates that peat deposits are present to the 
east of the site, as well as local aeolian deposits to the east and south.  The BGS map 
(redrawn in appendix 1, figure 2) displays many of the sediments present in the 
surrounding areas, but does not map sediments that cover less than 1-2m depth, a 
significant depth in relation to archaeological deposits.   The 2011 fieldwork also aimed 
to map the general locations of additional superficial geology that was not mapped by the 
BGS (Stein 2013).   These data were used in order to pinpoint areas of further 
investigation in 2012. 
 
2.2   Archaeology  
 
Despite the rich archaeological deposits in the surrounding area (e.g. Roman Segelocum 
at Littleborough (Notts.), Anglo-Saxon royal estate at Stow, early medieval pottery 
industry at Torksey), there has been very little archaeological investigation within the 
study area.  The excavations completed by Wessex Archaeology in 1997 as part of the 
Blyborough pipeline project produced a coring sequence across the site, which showed 
the depth of deposits up to 2.5m, which gave an indication of what was present that was 
not mapped on the BGS map.  Also in this report was a brief palynological study on the 
peat deposits was completed, including a bi-zonal pollen diagram showing a clear tree 
decline (probably related to Neolithic clearing), but this sequence does not have 
associated radiocarbon dates (Wessex Archaeology 1997, Appendix 3, pg. 4) 
 
Besides this report by Wessex Archaeology, the only major archaeological information 
relating to the immediate site comes from metal detector finds, the majority of which are 
dated from the Roman and early medieval periods (Blackburn 2011). 
 
3.  Aims, objectives, and methodology 
 
This fieldwork aimed to follow up on recommendations fieldwork undertaken in 2011 
(Stein 2013), and to investigate the landscape further.  These investigations help to feed 
into a palaeoenvironmental reconstruction, identifying the geological deposits that may 
obscure or preserve archaeological deposits within the study site at Torksey, especially 
relating to the Viking overwintering camp.  They include revisiting and further sampling 
of the aeolian deposit identified during 2011, through further auger survey and test 
pitting. 
 
The main objectives of this fieldwork were to: 
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1) core the sand sediments at a higher resolution spatial scale for a clearer picture of 
the distribution of sand deposits, and how those deposits relate to the other 
superficial deposits, including the peat deposits to the east of the site; 

2) identify and map any edges of sand dunes identifiable from the surface sediments; 
3) sample across the site for optically stimulated luminescence dating on at least 3 

different identified dunes; 
4) sub-sample each core at every 1m depth (ie 1m, 2m, 3m, etc) for portable 

optically stimulated luminescence samples; 
5) excavate four test pits across the site and sub-sample for sediment analysis, OSL, 

and portable OSL; 
6) identify any existing pedological formations, post-deposition structures, or 

archaeological strata in the sand and other underlying sediments. 
 
4.  Methodology 
 
Similar to the fieldwork completed in 2011, coring locations were determined prior to 
fieldwork, but this time located on a strict north to south axis with several east to west 
transects (Appendix 1, figure 2).  The cores were located up to 50m apart on the north 
south axis, and up to 100 on the east west axes.  All coring was completed with a 50cm 
sand auger. 
 
Additionally, where visible, the edges of sand dunes were mapped using a handheld GPS 
locator.  The changes in underlying parent materials was apparent from the surface, 
especially in field A (see Appendix 1, figure 3), and this was traced using GPS. 
 
Test pits were sited according to the results from the 2011 test pitting programme, as well 
as from the initial geophysical survey results (Brown, forthcoming).  These locations 
targeted areas with sand that had spread out from the original dunes, sand in original 
dunes, and potential archaeological deposits. 
 
Each excavated test pit measured 1 x 1 meter.  Test pits were dug by hand, 
stratigraphically.  Each test pit was dug to a depth of 1.2 meters, or to the bottom of any 
sand deposits, whichever was encountered first.  Recording was according to geological 
deposit, with descriptions of sediments recorded in a field notebook.  Section drawings 
were completed to scale in a notebook (Figures 4-6). 
 
OSL sampling and results will be outlined in detail in forthcoming reports. 
 
5.  Fieldwork 
 
Fieldwork took place in two phases: a single day in July and two weeks in November 
2012.  The July test pit and sampling took place on Bunker’s Hill Warren.  In November 
of 2012, the coring programme was completed and three additional test pits were dug 
within the Torksey Project study area. 
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The first fieldwork completed was the excavation of at test pit and the taking of a core at 
Bunker’s Hill Warren (BHW TP1), and the author was accompanied by Professor Mark 
Bateman of the University of Sheffield’s Department of Geography, and head of the OSL 
dating labs at the University. A 1 x 1 meter test pit was completed, and a sand auger was 
used to ascertain the depth of the sand deposits at BHW, as well as what underlies the 
aeolian sand.  OSL samples and gamma spec measurements were taken at 1m depth, and 
at 3.5m depth. 
 
Three test pits were excavated during November of 2012, following the same protocol as 
TP1 at BHW.  The three test pits (Tork 2012, TP 1, 2, and 3) were each excavated to the 
bottom of the sand or archaeological deposits.  The sediments were recorded in notebook 
descriptions and section drawings.  Subsampling was completed in each test pit for 
sediment analysis and for OSL and portable OSL dating.  Where the test pit encountered 
over 1.2m of sand, a core extracted the remaining depth of the superficial deposits.  
 
An auger survey also took place in November 2012, which was similar to the coring 
programme of 2011 (Stein 2013), although this time the corer extracted sediment beyond 
1 meter depth.  Throughout this sampling, the sand auger was used to assess the depth of 
sand, or, in some cases, the water table.  Samples for potential sediment analysis were 
taken at every 1 meter depth. 
 
6.  Results 
 
The locations of the field (and their associated identifying lettering) and test pits referred 
to can be found in Appendix 1, Figure 1. 
 
6.1  Auger and walkover survey results 
 
The cores in a straight north-south transect successfully defined the locations, boundaries, 
and depths of the individual sand dunes across the site.  In total, the coring programme 
was able to locate at least 7 distinct dunes across the study area, or 8 if Bunker’s Hill 
Warren is included.  It can be assumed that these dunes are not the only ones in the area, 
as test pitting in 2011 within the village of Torksey also produced sand deposits, though 
these have not been mapped to the same resolution.  The results of mapping the auger 
survey sand depths can be found in Appendix 1, figures 2 and 3. 
 
The walkover mapping with GPS also proved successful in determining the northern 
edges of dunes in field A.  These boundaries were visible through changes in topsoil 
particle size and colour.  The results can also be found in Appendix 2, figure 3. 
 
6.2  Test pit results 
 
The test pits were successfully placed on sand dunes in locations that range up to 1.5m 
sand depth.  These test pits identified a few pedological and post-depositional features 
within the aeolian deposits, as well as a possible archaeological deposit (Tork 2012 TP3). 
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6.2.1  BHW TP1 
 
The Bunker’s Hill Warren test pit was located at SK483582 380705, at what was possibly 
the crest of the original dune.  BHW TP1 was excavated to 1.2 m, and cored down the 
subsequent depth. The only sediment encountered was medium sized aeolian sand, with a 
minor silt fraction. This aeolian deposit had a massive structure, with no visible features 
or changes throughout the entire depth of the test pit or subsequent core. There were few 
pedological features in the first 30 cm, with a layer of organics evidenced by darker 
sediment; otherwise, the sand of this test pit was well-sorted. 
 
While the test pit only went to 1.2 m depth, the sand auger measured the total depth of the 
dune.  For the remainder of the profile, the sand remained well-sorted and without 
change, with minimal bioturbation. The total depth was 395 cm, with a merging/diffuse 
boundary with the underlying Mercia Mudstone deposit.  This underlying deposit 
confirms that the original deposition aeolian dune probably predates the surrounding peat 
deposit, and is not overlying it.   
 
6.2.2  TORK 2012 TP1 
 
This first test pit within the proposed Viking winter camp area was placed in the northern 
portion of field C, only 2 meters east of field B (483636 381002). This test pit is located 
50m north of the Blyborough pipe line.  This test pit was located at the highest point on 
sandy sediment within the study area; the only other point higher than this is the top of 
the escarpment on the west side of the site, formed by the Jurrasic mudstone. Core 12 
from the 2011 coring programme (Stein 2013) showed potential for archaeological 
deposits within 20 meter of the site, but none were uncovered during excavation.   
 
The only deposit encountered in this test pit was aeolian sand (context 102) beneath the 
topsoil (101), without reaching any underlying deposits.  The total depth of the test pit 
was 125cm.   The final total depth of the sand using the corer was 150cm, with the sand 
overlying Mercia Mudstone.  
 
This sand did, however, show post-depositional features in the form of clay lamellae.  
Lamellae are a sedimentary feature that forms through the post-depositional process of 
clay illuviation, or clay particles traveling down through the pores of underlying 
sediments, often with water as the main agent of clay transport (Frederick et al. 2002; 
Goldberg 2006).  These thin facies in the generally massive structured sand created a 
series of reddish stripes in the tan sand.  The lamellae in test pit 1 became increasingly 
close together with depth, and finally created a merging boundary with underlying 
mudstone (103).  This boundary was not captured in the profile of the test pit, but was 
observed during the coring of the final 30 cm (see plate 3).   
 
6.2.3  TORK 2012 TP2 
 
This test pit was located in the middle of another dune identified in 2011, within field E 
(483631 380128). The topsoil had been recently injected with abattoir waste, and the first 
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50 cm was a black humic deposit (201).  Beneath the abattoir waste was a clear but 
gradual boundary from 45-50cm to the underlying aeolian sand.  
 
Centimeters below the boundary between the humic topsoil, interspersed throughout the 
first centimeters of the sand deposits, were thin silty clay lenses (202) with a few rounded 
cobble inclusions.  The cobbles are recognisable as cobbles from the HPSG.  Also 
associated with these silty clay layers, although found within the interbedded sand (203) 
(see figure 5), was a very small piece of bone (measuring 2x3mm), noted during 
preliminary sediment analysis.   
 
The sand at this location showed more variation than at the previous two, presenting five 
variations on the same aeolian deposits (203, 204, 205, 206). Below the silty clay facies 
(202) was a deposit of aeolian sand (203) with the same characteristics as in BHW TP1 
and TORK 2012 TP1 (i.e. 102).  This deposit has the same lamellae as the TORK TP1.  It 
also includes a silty clay lens at about 80cm depth.   At a depth of 90cm, there are two 
large patches of different coloured sands, from whitish-tan to deep orange.  The irregular 
shapes and relationship with the surrounding sediments suggest that these are likely to 
have been the result of previous bioturbation.   
 
At 80cm, the sand also becomes gradually darker, and at 96cm depth were black patches 
of sand, possibly the in situ precipitation of manganese (Mn) due to previous moisture 
inundation. 
 
Finally, in the northwest corner of the test pit, from 100-115 cm, was a small dip in the 
bedrock with a fill of grey, gleyed sand (204).  This dip in the bedrock is probably a 
natural fissure; there is nothing to suggest it was an archaeological feature. The gleyed 
fill was similar to the gleyed sand deposit underlying the peat deposit to the east of the 
site.   
 
Underlying these deposits is the red Mercia Mudstone, silty clay, with a paste-like 
consistency. 
 
Despite the differences in colours and various chemical inclusions, such as the Mn 
precipitation, the particle size remained the same throughout, indicating that these 
processes were all post-depositional. 
 
6.2.4  TORK 2012 TP 3 
 
Test pit 3 was placed in the middle of field C, where geophysical survey showed a multi-
phased ditch enclosure (483556 380542) (Brown, forthcoming).   
 
Coring nearby indicated that the topsoils in this area were often no deeper than 50cm, 
directly overlying HPSG. This test pit was placed in order to assess the nature of the 
topsoils, as well as to assess the in situ characteristics of the HPSG.  However, at the 
location of test pit 3, the deposits were not 50cm deep; instead, a silty sand was built up 
1.2m over the HPSG. 
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Underlying the topsoil (301) was a compacted dark brown sandy silt (302).  Beneath this 
deposit was a massive uniform silty sand deposit (303).  This deposit mirrored the 
uniformity of the aeolian sands elsewhere, but with a silt component (40%).  Deposit 
(303) was much browner in colour, with the colour gradually deepening with increased 
depth (50cm-100cm).  Within this deposit were occasional root casts, and occasional 
rounded cobbles, which also increased with depth. 
 
The rounded cobbles can be attributed to the underlying HPSG, which was encountered 
at 95-100cm, sloping slighty downwards from west to east (304).  Initially, these cobbles 
were thought to be archaeological, as they occurred as a very compacted, flat surface, and 
were moderately well sorted.  However, their presence across the entire site, as well as 
their interaction with the underlying marl and sand deposits of the HPSG demonstrated 
their natural formation.  The HPSG sand (a fine to medium sand, reddish in colour), 
underlying the cobbles and the marl, was very different from the overlying aeolian sand.    
These underlying geological deposits (marl, sand, and red clay interspersed with sand and 
pebble inclusions) were drawn and labeled as separate contexts (305, 306, 307, 308). 
 
7. Interpretations 
 
7.1 Auger survey 
 
The auger survey provided sufficient data to begin creating a 3-dimensional view of the 
aeolian deposits on the site, identifying and separating distinct sand dunes across the site.  
The sand deposits reached depths beyond expectations, and may be masking significant 
archaeological deposits.  The borders of the dunes and the interaction between the sand 
with the nearby humic sediments (especially those in field A) may mark significant 
boundaries in the landscape, including abandoned lacustrine environments.  Further 
information will be available pending geoarchaeological processing of samples in the 
laboratory and OSL dating. 
 
7.2 Test pit interpretations 
 
7.2.1  BHW 2012 TP1 
 
The use of Bunker’s Hill Warren as a rabbit warren continues into the present day, 
though no longer as a managed rabbit resource.  Bioturbation in the top meter is likely, 
but otherwise this dune remains relatively undisturbed.  The sand spread visible in the 
fields east of the dune indicate that the hill has eroded and shrunk from agricultural 
practices, however shelter from the Penarth Group and Scunthorpe mudstone geological 
formation has protected the dune from aeolian reworking.  The lack of post-depositional 
features may be due to a constant reworking of the sediment, or alternatively, a very 
stable and inactive environment. 
 
This dune provides an idea of the potential scale of the aeolian deposits at Torksey.  
While horizontal measurements cannot be accurately judged due to erosion and 
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reworking of the edges of the dune, the total depth in this location reached 3.95m, and 
probably more at time of deposition.  Future OSL dating will provide an approximate 
date of deposition for this dune. 
 
7.2.2 TORK 2012 TP1 
 
Test pit 1 provided a very basic understanding of the massive and uniform structure of 
the aeolian deposits, as well as the potential for post-depositional features within the 
deposits.  This dune is located at a very prominent spot on the site, and reworking was 
probably common.  An OSL date will provide insight into the date of deposition of this 
dune, as well as the rate of accumulation of lamellae. 
 
7.2.3  TORK 2012 TP2 
 
The aeolian sands in test pit 2 showed occasional bedding of silty clay, indicated multiple 
phases of deposition in an otherwise massive structure.  The presence of lamellae 
demonstrates that similar processes occur throughout the aeolian sand across the entire 
site, while the lenses of manganese indicate the reaction of the sand with constant 
inundation near the base of the sequence, possibly due to changing water levels.  The 
gleyed sand in the natural fissure indicates that the gleying beneath the peat deposits to 
the west are not exclusive, but can form in a range of contexts, and are not directly 
related to the presence of the peat.  Test pit 2 also presented a very clear image of the use 
of abattoir waste in modern agriculture. 
 
7.2.4  TORK 2012 TP3 
 
Despite the lack of anthropogenic finds, test pit 3 is probably a post-anthropogenic 
accumulation of sediment.  The sediment type has not been observed at any other 
location across the site, and the mixture of particles sizes is unique to this deposit; every 
natural deposit is generally well-sorted.  The small particle size, and generally massive 
structure, indicates that this deposit may have accumulated at a slow pace, probably post-
abandonment.  The prevalence of Roman and early medieval surface finds in this area, 
and the presence of a multi-phase enclosure on the magnetometer survey may support the 
idea that this deposit is part of a post-abandonment sediment accumulation. 
 
The excavation of the underlying deposits, while not archaeological, has provided 
characterisations of the other natural deposits within the study area, so they will be 
recognisable in future excavations.  
 
8.   Conclusions  
 
No archaeological remains were uncovered in the course of this coring and excavation 
programme.  This fieldwork, however, has provided many details about the sediments 
present on the site, and the potential for archaeological remains within the study area at 
Torksey. 
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The coring programme successfully identified 7 unique dunes, including BHW, each of 
which had (and continues to have) potential for post-depositional reworking, and thus 
redeposition on top of archaeological remains.  Identification of these dunes allows a 
more detailed mapping of the site, as well as an explanation for missing data at more 
precise locations in geophysical survey (see Stein 2013). The boundary interaction 
between peat and aeolian deposits confirms the sequence of deposition, where peat 
overlies initial phases of aeolian deposition, and sand overlying peat deposits indicates 
the later spreading of sand. The probable spreading of the sand dunes also invites the 
interpretation that only recent ploughing and reworking has led to the flat surface at 
Torksey, and it may have previously existed as a much more topographically variable 
landscape.  
 
Four test pits were successfully completed, providing details about the structure of the 
sand, post-depositional processes (including lamellae and manganese formation), 
potential phases in deposition, evidence of bioturbation, and the variability of possible 
archaeological deposits.  The test pits also demonstrated the interaction between the 
superficial aeolian and/or archaeological deposits with the underlying terrace and bedrock 
deposits.  The samples taken will be later analysed using geoarchaeological methods 
including magnetic susceptibility and organic composition, which will be outlined in 
forthcoming reports.  Sampling for OSL was also completed successfully during this 
fieldwork, and results will be presented in a forthcoming report. OSL dating will provide 
a few dates to determine the potential for reactivated aeolian deposition covering 
archaeological deposits, and most importantly, the early medieval remains of the Viking 
winter camp at Torksey.
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Appendix 1 
Maps and FIGURES 

 

 
 
Figure 1: Fields as labeled throughout the text.  Map drawn by Hannah Brown. 
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Figure 2: Locations of all test pits and cores from the 2011 and 2012 fieldwork sessions.  Peat sampling test 
pit summary can be found in Stein 2013: “Geoarchaeological report on Torksey, Lincolnshire, October 
2011” 
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Figure 3: Summary of the location of aeolian dunes (in dark green) across the site, based on coring, existing 
boundaries, and digital terrain models. 
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Figure 4: North facing section of Torksey 2012 test pit 1.   The narrower section at the bottom represents 
coring through the sand beyond the depth to which it could be safely excavated. 
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Figure 5: South facing section of Torksey 2012 test pit 2.  The lines represent lamellae, as shown in 
Torksey 2012 TP 1; lamellae were much less prevalent in test pit 2.  The bone at about 50cm depth is 
approximately 5mm in length, and could have easily been moved by aeolian processes. 
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Figure 6: North facing section in Torksey 2012 test pit 3.  The section below the layer of rounded cobbles 
represents Holme-Pierrepont sand and gravel terrace deposit (as confirmed by ice wedges, seen in plate 8).  
The massive deposit above these sands and gravels is a silty sand, which may be the result of anthropogenic 
interference on the site.
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Appendix 2 
PLATES: 

 

 
Plate 1: Section through Bunker’s Hill Warren Test pit 1.  There are no obvious features or changes 
throughout this massive-structured sand deposit.  The corer completed the section; final sand depth reached 
3.5 m, overlying Mercia Mudstone. 
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Plate 2: First 30-40 cm of Torksey 2012 Test pit1, clearly showing a (current) plough scar. 
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Plate 3: Final section through Tork 2012 Test pit1. Massive structured sand, but with clay lamellae, 
increasing towards the bottom of the section. 
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Plate 4: Final photo of Torksey 2012 Test pit 2, showing the deep abattoir deposit overlying aeolian sands. 
 

 
Plate 5: Test pit 2, showing lamellae in the lower parts of the aeolian sand, as well as natural fissure with 
gleyed sand fill. 
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Plate 6: Test pit 2 lower section, showing various post-depositional features, including lamellae, manganese 
precipitation, root casts, and possible trampling layer (dark brown/black layer near the top). 
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Plate 7: Scale = 140 cm.  Test pit 3.  This test pit demonstrates the complexity of the underlying terrace 
deposits.  This test pit also presents a possible archaeological accumulation. 
 

   
Plate 8a and b: Test pit 3. Devensian terrace deposits and glacial formations, including possible ice wedge 
(8b) 
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Plate 9: Scale: each ruler segment = 20cm (total 60cm).  Test pit 3. This photo shows more clearly the 
undecipherable terrace accumulations, with redeposited Mercia Mudstone mixed with alluvial sand, next to 
green clay, all sealed by well-rounded well-sorted cobbles. 


