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1. INTRODUCTION 

1.1 A field evaluation programme, comprising magnetic susceptibility field sensing, 

magnetometry, and augering (with microtopographic survey, as appropriate), 

commissioned by Lincolnshire County Museum Service on behalf of Anglian Water, 

was carried out by Oxford Archaeotecbnics in November 1992, following a 

feasibility study, which confirmed the general suitability of the soils for 

magnetic survey. The project forms part of an archaeological assessment in 

advance of the construction of a water treatment plant. 

1.2 The Survey Area (centred at TA 3320 0325) lies close to the northeast Lincolnshire 

coast (c.1.5 km inland), some 2.5 km northeast of the village of Tetney (Fig. 1). It 

comprises one large 15.5 ha field (OS Field No. 2428), which at the time of the 

survey was cereal stubble. The soil surface was level, soft and moist. 

1.3 The local geological basement is composed of Chalk. The IGS maps the drift as 

"alluvium". However, there is good reason to expect that the superficial deposits 

in fact consist of a combination of: (a) small amounts of very local alluvium 

derived from the west; (b) estuarine deposits (dominantly muds) derived from the 

Humber catchment; (c) littoral deposits (especially shelly sands); and (d) 

considerable volumes of artificially reclaimed land. It is also possible that there 

may be localized peats and other organic detritus at depth. The overall thickness 

of drift is not known but is likely to be in excess of 2 m, perhaps considerably so. 

1.4 The specific objective of the survey was to search for traces of Medieval salterns 

associated with burnt/heated features, evidence for which is widespread on the 
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reclaimed Lindsey saltmarshes, particularly from the zones seaward of Tetney and 

the neighbouring villages of North Cotes, Marshchapel and Grainthorpe, where 

saltmaking in the Medieval and later period (up to c.1600) is comparatively well 

documented. No sites or finds of archaeological significance are recorded on the 

Lincolnshire County Sites & Monuments Record (SMR) within the survey area or 

immediately around its periphery. 
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2. MAGNETIC TECHNIQUES 

General Principles 

2.1 It is possible to define areas of human activity (particularly occupation layers 

and the infill of cut features such as pits or ditches) by means of magnetic survey 

(Clark 1990; Scollar et al. 1990). The results will vary, according to the local 

geology and soils (Thompson & Oldfield 1986; Gale & Hoare 1991), and agricultural 

practices. Under favourable conditions areas of suspected archaeological 

activity can be accurately located and targeted for further investigative work (if 

required) without the necessity for extensive random exploratory trenching. 

Magnetic survey has the added advantages of enabling large areas to be assessed 

relatively quickly, and is non-destructive. 

2.2 Topsoil is normally more magnetic than the subsoil or bedrock from which it is 

derived. Human activity further enhances the magnetic properties of soils locally, 

and amplifies the contrast with the geological background. The main enhancement 

effect is the increase of magnetic susceptibility, by fire and, to a lesser extent, 

by the bacterial activity associated with rubbish decomposition; the introduction 

of materials such as fired clay and ceramics - and, of course, iron - may also be 

important in some cases. Other agencies include the addition and redistribution of 

naturally magnetic rock such as basalt or ironstone, either locally derived or 

imported. 

2.3 The tendency of most human activity is to enhance soil magnetic susceptibility. In 

some cases, however, features such as traces of former mounds or banks, or 
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imported soil/subsoil or non-magnetic bedrock (such as most limestones), may show 

as zones of lower susceptibility in comparison with the surrounding topsoil. 

2.4 Archaeologically enhanced susceptibility of soils is thus a response of the parent 

geological material to a series of events which make up the total domestic, 

agricultural and industrial history of a site, usually over a prolonged period. 

Climatic factors may subsequently modify the susceptibility of soils, but in the 

absence of strong chemical alteration (e.g. during the process of podzolisation), 

magnetic characteristics may persist over millions of years. 

2.5 Both the magnetic contrast between archaeological features and the subsoil into 

which they are dug, and the magnetic susceptibility of topsoil spreads associated 

with occupation horizons, can be measured in the field. 

2.6 There are several highly sensitive instruments available which can be used to 

measure these magnetic variations. Some are capable, under favourable conditions, 

of producing extraordinarily detailed plots of subsurface features. The detection 

of these features is usually by means of a magnetometer (normally a fluxgate 

gradiometer). These are defined as passive instruments which respond to the 

magnetic anomalies caused by buried features in the presence of the Earth's 

magnetic field. In order to produce good results, the magnetic susceptibility 

contrast between features and their surroundings must be reasonably high: a 

generally raised background, even if due to human occupation within a settlement 

context, will sometimes preclude meaningful magnetometer results. The sensitive 

nature of magnetometers makes them suitable for detailed work, taking 

measurements on a closely spaced (usually less than 1 metre) grid, particularly in 
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areas where an archaeological site is already suspected, although in favourable 

conditions they can also be used for larger scale prospecting ('scanning'). 

2.7 Magnetic susceptibility measuring systems, whilst responding to basically the same 

magnetic component in the soil, are 'active' instruments which subject the sample 

area being measured (according to the size of the sensor used) to a low intensity 

alternating magnetic field. Magnetically susceptible material within the 

influence of this field can be measured by means of changes which are induced in 

oscillator frequency. For general work, measuring soil susceptibility in situ, a 

sensor loop of around 20 cm diameter is convenient, and responds to the 

concentration of magnetic (especially ferrimagnetic) minerals mostly in the top 10 

cm of the soil. Magnetically enhanced horizons which have been reached by the 

plough, and even those from which material has been raised by soil biological 

activity, can thus be recognized. 

2.8 Magnetic susceptibility systems, whilst rarely encountering anomalies as 

graphically defined as those detected by magnetometers, are ideal for detecting 

the magnetic spreads and thin archaeological horizons which are not seen by 

magnetometers. By using grids with intervals in the range 10 to 50 m, large areas 

of landscape can be covered relatively quickly. The resulting plot can be used to 

determine the general pattern of activity and to define the nuclei of any 

occupation or industrial areas. As the intervals between susceptibility readings 

generally exceed the parameters of most individual archaeological features (but 

not of the general spread of enhancement around features), the resulting plots 

should be used as a guide to general locations rather than an interpretation of 

specific detail. 
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2.9 Magnetic survey is not successful on all geological and pedological substrates. 

As a rule of thumb, in the lowland zone of Britain, the more sandy/stony a deposit, 

the less magnetic material is likely to be present, so that a greater magnetic 

contrast in soil materials will be needed to locate archaeological features; in 

practice, this means that only stronger magnetic anomalies (e.g. larger 

accumulations of burnt material) will be visible, with weaker signals (e.g. from the 

fillings of simple ditches) disappearing into the background. Similar problems can 

arise when the natural background itself is very high or very variable (e.g. in the 

presence of sediments partially derived from magnetic volcanic rocks). 

2.10 The precise physical and chemical processes of changing soil magnetism are 

extremely complex and subject to innumerable variations, which are not 

necessarily fully understood. In general terms, however, whatever the agencies at 

work, the very large body of empirical data now available (derived from research 

spanning more than thirty years) leaves no doubt that magnetic enhancement 

created by human activity can provide valuable archaeological information. 

2.11 Variations in the subsoil material from which the soils are derived, when modified 

by agriculture, give rise to distinctive magnetic susceptibility patterns which 

often cover several hectares. The containment of these spreads by either natural 

or man-made features (such as contours or hedgerows, etc.) gives rise to a 

characteristic chequerboard pattern of enhanced soils which persist even after 

any physical barriers have been removed. These patterns are often further 

amplified in fields containing underlying archaeological features within reach of 

the plough. 
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2.12 Where a general spread of magnetically enhanced soils contained within a long-

established boundary becomes admixed over a long period by constant ploughing, it 

can be diffused to such a point that the original source is masked altogether. 

Magnetically enhanced material may also be moved or masked by natural agencies 

such as colluviation or alluviation. Generally, the longer a parcel of land has 

been under cultivation, the greater is the tendency for topsoil susceptibility to 

increase: at the same time there is increasing homogeneity of the magnetic signal 

within the soils owing to the agricultural mixing of the material. Some patterns of 

soil enhancement derived from underlying archaeological features are, however, 

apparently capable of resisting agricultural dispersal for thousands of years 

(Clark 1990). 

Survey Design 

2.13 The survey grid was established by EDM surveying of hectare corners (the survey 

stations established are shown on Fig. 2). Station 1 is the point of origin for the 

survey. Reference pegs have been left in the field at stations 1, 2, 3 and 4. 

Microtopographic survey was conducted using the same equipment. 

2.14 The equipment used for the topsoil magnetic susceptibility survey was a Bartington 

Instruments MS2 meter with an 18.5 cm loop. In situ magnetic susceptibility 

readings were taken on a 10 metre grid, an interval chosen to give a high 

probability of intersection with the magnetic signal from the types of 

archaeological site most likely to be encountered. 1520 readings were recorded. 

-5 

Susceptibility is reported in SI volume susceptibility units (x 10 ), a 

dimensionless measure of the relative ease with which a sample can be magnetized 

in a given magnetic field; the lack of dimensions (a common situation in physical 

7 



science) is an algebraic artefact (the actual units of measurement cancelling each 

other out in the formula for volume susceptibility) and in no way indicates 

subjectivity or lack of precision in the result. 

2.15 Where magnetically enhanced areas occurred, they were examined with a Geoscan 

Research FM 18 Fluxgate Gradiometer, both by scanning, and, at one location by 

detailed grids (sampling 4 readings per metre at 1 metre traverse intervals in the 

1 nT range). The nanotesla (nT) is the standard unit of magnetic flux (expressed as 

the current density), here used to indicate positive and negative deviations from 

the Earth's normal magnetic field. 

2.16 In addition, the whole survey area was scanned by magnetometer on a regular 100 m 

grid. 

2.17 Field data was stored to 3.5-inch disks, and processed using Geoscan Research 

Geoplot and Oxford Archaeotechnics Geomath software. 

2.18 Selective augering was carried out in order to lend subsurface detail to the 

surface plots. The Bartington Instruments MS2 meter was used with the MS2B sensor 

to provide susceptibility information on retrieved 10 ml samples. 

2.19 The project brief also included the logging of significant concentrations of 

surface finds. No obvious structural debris or artefacts were noted, other than 

patches of shell debris, whose distribution is shown on Fig. 6. 
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3. SURVEY RESULTS 

Magnetic Susceptibility 

-5 

3.1 In situ topsoil susceptibility measurements ranged between 7 and 77 (x 10 ) SI 

volume susceptibility units. The higher values are not, however, strictly 

representative, as they apparently reflect material spread from the construction 

of the track/causeway (Newton Marsh Lane) running along the northern and western 

boundaries of the survey area. More realistic upper values lie in the range 30 -

50 SI volume susceptibility units. The subsoil was a brown plastic clay, a 10 ml 

sample of which (from 80 cm depth) produced a magnetic susceptibility reading of 

-5 19 (x 10 ) SI volume susceptibility units. 

3.2 The major pattern revealed by the topsoil magnetic susceptibility plots (contour 

plot, Figs. 3 & 4; grey scale plot, Fig. 4) shows the division of the survey area, 

along a northeast-southwest axis, into two roughly equal blocks. This division 

corresponds with the position of a former field boundary, shown on the Tetney 

Enclosure Map and Award of 1774-9 (Russell & Russell 1983). Prior to this date the 

whole of the survey area appears to have been unenclosed, forming part of an 

extensive area of open ground (141 acres), probably former saltmarsh reclaimed for 

common grazing, known then as Newton Marsh (Russell & Russell 1983) (reproduced 

here in Fig. 8). 

3.3 There is a marked contrast in the background of magnetic susceptibility levels on 

either side of this former field boundary: those to the north are generally lower 
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and more stable, with the majority of the magnetic contours below 20 SI units, 

whereas the majority of the area to the south shows levels generally raised above 

20 SI units. Such contrasting patterns of magnetic enhancement on opposite sides 

of a boundary (whether extant or removed) are commonly observed in large scale 

topsoil magnetic susceptibility surveys. They frequently reflect the general 

contrasts between differing landuse, with fields which have a longer history of 

cultivation usually showing more enhanced levels of magnetic susceptibility than 

adjacent land which has been pasture and has only more recently been brought into 

arable cultivation. 

3.4 The field division itself shows as a broad band of enhanced magnetic 

susceptibility which is most probably a consequence of widespread dispersal of 

magnetic soils from the former ditchfill by ploughing, although the possibility 

that the ditch cutting has itself intersected deeper sources of magnetic 

enhancement and brought them to the surface selectively in individual magnetic 

'hotspots' must be considered. It is apparent that this sort of effect can be seen 

to some extent in the continuous band of enhanced soils, which relates to ditch 

cutting and periodic cleaning along the southern boundary of the site; at one 

point, almost central to the length of exposed drain, some source of magnetic 

enhancement has been encountered. 

3.5 Further broad divisions are also apparent. Most obvious is the division into two 

bands (approximately 80 m in width) in the northern (magnetically lower) half of 

the field (blue and brown contours on Figs. 3 & 4). There is also a second, although 

less well defined, differentiation between bands of magnetic contours (orange and 

brown contours on Figs.3 & 4) in the southern half. There is a good correspondence 

between these divisions and the field boundaries still extant on the west side of 
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Newton Marsh lane, which were old enclosures at the end of the 18th. century (Fig. 

8), suggesting that the landscape may previously have been divided into narrow 

strips extending seawards, similar to the pattern within the reclaimed saltmarshes 

east of the neighbouring village of Marshchapel, show on a late 16th. century map 

(Fig. 9), and still partially visible today. The 30 m wide zone of enhancement close 

to the southern boundary of the survey area could also represent a similar strip, 

which has been bisected by the modern drain. 

3.6 Apart from the documented post-Medieval field division (see 3.2 above), the 

magnetic contours suggest another former alignment, a diagonal band 

approximately 50 m wide running southwest-northeast, from a point approximately 

central to the modern drain on the southern boundary of the survey area to a point 

approximately central to the drain on the eastern boundary. If this represents a 

man-made feature, it may predate the immediate pre-Enclosure landscape, which was 

apparently open common pasture (Russell & Russell 1983). A similar alignment is 

loosely suggested by the pattern of soils containing high concentrations of shell 

debris (see 3.22 below). The correlation between the two may suggest a natural 

rather than man-made phenomenon. 

3.7 A number of individual magnetic foci are also apparent. The most significant is 

located within the northwest quadrant of the field, which produced a zone of high 

magnetic susceptibility readings of up to 50 SI units, within an area of generally 

raised magnetic susceptibility extending across an area some 20 m in diameter 

(Figs. 3 & 4). Subsequent magnetometry and augering showed this high spot to be 

associated with a substantial area of burnt clay (see 3.12 below). No other foci 

produced such a high level of response, although a number of areas have been 

identified as having some potential, and are shown on Fig. 6. 
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3.8 A number of magnetic highspots located close to the western track are probably 

derived from their construction material and are therefore modern contaminants. 

3.9 Whilst the broad lateral division suggested by the former agricultural boundary 

(see 3.2 above) is readily explainable, it is not entirely clear what the low value 

magnetic contours represent. In most normal arable landscapes (i.e. not consisting 

essentially of reclaimed saltmarshes), and in the absence of specific 

archaeological features, these areas would indicate weaker magnetic soils from 

recently ploughed pasture or, more rarely, the dispersal of bank/upcast material. 

At Tetney these areas of weakly magnetic soils may represent vestiges of 

dispersed silt mounds, a residue of the saltmaking process (see 4.7 below), which 

would be expected to have a naturally low magnetic susceptibility if completely 

free from inclusions of burnt material. The foci of low magnetic susceptibility 

values shown on Figs. 3 & 4 (blue contours), may be significant in this context 

(note especially the occurrences of pockets of low susceptibility values within 

otherwise enhanced zones). 

Magnetometer Survey 

The values of the magnetic signals were generally low, ranging mostly between -3 

and +3 nT. 

A total of four 30 x 30 m grids (a 60 m square block) was investigated by detailed 

magnetometry. Their location is shown on Fig. 7. 

The first 30 m box surveyed by magnetometry (the southeast quadrant of the 

magnetometer survey area) produced a plot revealing part of a curvilinear feature, 

3.10 

3.11 

3.12 
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which, if completely circular, would measure some 15-20 m in diameter. Hand screw-

augering confirmed that the source of the signal was a layer of burnt clay, at 

least 10 cm thick, which was located at a depth of 45 - 55 cm beneath the ground 

surface. Susceptibility subsamples (10 ml) of this material produced a reading of 

172 SI Units. Augering in a position calculated as approximately central to this 

feature intercepted only traces of burnt material at a depth of 1 m below the 

ground surface (the maximum range of the hand auger), but did not encounter the 

same thick burnt clay horizon. However, clays admixed with what appear to be 

chalk fragments were noted at this depth, apparently relating to some structural 

element. Susceptibility levels in 10 ml subsamples of this material reached only 

21 SI units, not dissimilar readings from those obtained from the natural clay 

subsoils. 

3.13 This feature may be tentatively identified as a circular, shallow, clay-lined 

depression or bowl, showing considerable signs of burning on its rim (see 4.12 

below for possible excavated parallels). 

3.14 No other magnetic anomalies of this intensity were recorded by magnetometry 

within this grid, although more subtle, weaker, magnetic anomalies are visible on 

the magnetometer plot, notably a possible rectilinear feature, at least 10 x 10 m, 

one corner of which lies close to the burnt clay rim, within the extreme southeast 

corner of the magnetometer survey area. 

3.15 The magnetometer survey area was extended westwards to include the vestiges of a 

small (40 cm high) mound, and northwards in anticipation that further elements of 

the burnt clay feature might be revealed. The small focus with a negative shadow 

(white) visible some 10 m from the eastern edge of the survey area, north of the 
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burnt clay feature, represents an iron spike; this is most likely to represent a 

relatively recent fragment of agricultural debris but an item of greater 

archaeological significance cannot be ruled out in this salt working context. 

There is also a very weak lobate pattern over the whole magnetometer survey area 

(all four boxes) which may represent the details of tip (waste silt) development. 

Lack of time precluded further detailed magnetometry to the east of the survey 

area. 

3.16 In order to clarify the relationship between the low mound and the underlying 

curvilinear magnetic anomaly, a 50 x 50 m area was examined by means of 

microtopographic survey (see 3.19 below). The same point (southeast corner of the 

survey grid) was used as the origin for both surveys (Fig. 5). Only the 30 m 

magnetometer box containing significant anomalies has been superimposed upon the 

topographic detail. 

3.17 Highspots revealed by magnetic susceptibility survey elsewhere within the overall 

survey area (shown on Fig. 6) were scanned with the magnetometer. Restricted time 

precluded detailed work at each location, but no significant anomalies equalling 

those found within the main magnetometer survey area were detected. However, 

some small signals were noted in the vicinity of those areas defined in Fig. 6 which 

lie close to the scatter of shell debris (see 3.22 below), c.150 m east of the 

principal focus. To be absolutely sure that no other significant anomalies remain 

undetected it would be necessary to scan each of these areas at not less than 10 m 

traverse intervals. However, we feel that generally the magnetic susceptibility 

contour plot should have highlighted those areas with most potential. 
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3.18 In addition, routine scanning by magnetometer on a 100 m grid produced no 

significant anomalies, with a few minor (c.l - 2 nT) fluctuations detected, again in 

the area south and west of the burnt clay feature. It should be noted that channel 

forms (whether natural or man-made), when filled with silt unmodified save for de-

salting, will not give detectable magnetic anomalies in this context; even in 

proximity to a processing focus, the vast quantities of silt would probably swamp 

the small quantities of briquetage in most cases. 

Topographic Survey 

3.19 In general, the survey area is mostly level, with only minor topographic relief. 

However, some areas show a slight rise and fall (less than 50 cm undulations). One 

significant rise of almost 40 cm was noted in close proximity to the major magnetic 

susceptibility highspot (subsequently identified by magnetometry and augering as 

an area containing a significant proportion of burnt clay; see 3.12 above). 

Microtopographic survey here revealed an elongated residual mound with a maximum 

height of some 30 - 40 cm, covering an area 30 x 40 m. Its relationship with the 

underlying burnt clay feature revealed by magnetometry is shown in Fig. 5. It 

seems likely that this is more a plough-resistant accumulation (denser, better 

consolidated) than a survival of an original surface form. 

3.20 The heights in metres A0D shown on Fig. 5 were calculated using the spot height of 

12 feet on the road surface of Newton Marsh Lane at TA 33060 03275 (OS 1:2500 TA 

3203/3303). 
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Surface Observation 

3.21 No pottery sherds were found, and only five or six fragments of what could be 

conclusively identified as characteristic fired clay derived from salt pans 

(briquetage) were observed on the field surface, despite the fact that visibility 

through the stubble was fairly good. 

3.22 Significant and extensive distributions of shell fragments were noted in a number 

of locations, occurring as thick concentrations dispersed through the topsoil (Fig. 

6). It is unclear whether they represent areas of shell debris derived from the 

saltmaking process (outlined in 4.7 below), the remains of old storm beaches, or 

possibly accretions of wind-blown deposits against former salt-working mounds, 

which are now being selectively brought to the surface by the plough. If required, 

it should be possible to distinguish between these potential sources if samples are 

taken in the future for studies of species diversity and taphonomy. 
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4. MEDIEVAL AND POST-MEDIEVAL SALTWORKING IN THE TETNEY AREA: THE ARCHAEOLOGICAL AND 

HISTORICAL BACKGROUND 

4.1 Documents attest saltworking at Tetney and in the neighbouring parishes to the 

south (North Cotes, Marshchapel, Fulstow and Grainthorpe), throughout the Medieval 

period (Wild 1901; Rudkin & Owen 1960). 

4.2 The earliest reference to the industry at Tetney is the Domesday Survey of 1087, 

which records "13 salt-pans rendering 12 shillings" (Foster & Longley 1924). Salt 

was still being produced in the parish at the end of the 16th. century (Rudkin & 

Owen 1960), although the industry was in decline by this date as the result of a 

combination of factors, both natural (the great flood of 1571) and economic 

(taxation, the importation of salt and the onset of large-scale reclamation and 

drainage schemes), so much so that by 1627 tenants at Tetney had their leases and 

rents, which had formerly been paid in salt, commuted to wild fowl: 

the salt flowers [floors] being decay'd and turn'd I doubte not into good pasture 
for sheepe (LRO: Carre Family Records 2 & 8, quoted by Rudkin & Owen 1960). 

4.3 Traces of Medieval salterns survive in several locations along the Lindsey coastal 

plain south of Grimsby, extending from Tetney to Saltfleet. They lie within the c.3 

km wide zone stretching from the former sea bank (which is followed, for the most 

part, by the modern A 1031 road), seaward. Many survive as smooth, often flat-

topped, mounds and earthworks up to 1.2 ha in area, and often 4 m or more in height 

(Rudkin 1975), dominating the landscape, particularly in the area east of 

Marshchapel. Recent mapping by the British Geological Survey (BGS) has shown that 

those mounds visible between Humberston and Saltfleet cover an area of some 8.4 
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square kilometres, containing an estimated 23 million cubic metres of waste silt, 

and augering has confirmed them as man-made mounds (Pattison & Williamson 1986). 

4.4 Many more ploughed-down salterns in this area have been recognized from the air 

by their characteristic 'rosette-like' soil marks; again they are most notable in 

the vicinity of Marshchapel (Beresford & St. Joseph 1979). 

4.5 The precise techniques employed in the salt extraction process in this area are 

uncertain, although it is possible from a combination of documentary references 

from elsewhere on the coasts of Britain (particularly in Lancashire and 

Westmorland, Rudkin & Owen 1960) and from local documented inventories of 

saltworkers1 tools and possessions to suggest the probable methods. 

4.6 The salt making process utilised both seawater and salt-rich silt (known as 'mold' 

or 'muldefang'), which was scraped up from the foreshore after the fortnightly 

spring tides, and transferred to the saltworking islands ('maures'), which were 

sited amongst the saltmarshes just above the high watermark. Upon the maures 

stood the temporary dwellings of the saltworkers, together with the various 

collection vats and boiling pans. The mud was shovelled into a shallow clay-lined 

tank ('kinch') and immersed in salt water producing, by percolation through an 

organic filter, a strong brine residue, which was collected at the base in vats. 

The super-concentrated brine was then evaporated in large pans (originally clay, 

but later lead saltpans were used), heated by peat or charcoal, and later by coal, 

fires (Rudkin & Owen 1960; Robinson 1981). 

4.7 This process produced large mounds of waste material, predominantly de-salted 

mud, with quantities of shell debris, burnt clay and ash which were dumped on the 
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periphery of the maures. Eventually the waste tips grew too extensive, 

interfering with the on-going workings, with the result that the saltworking 

activities were progressively displaced seawards. 

4.8 Post-Medieval salt making sites are depicted on an estate map of Fulstow and 

Marshchapel surveyed by the Elizabethan cartographer, William Haiwarde, in 1595 

(Walshaw 1935). The map is extremely detailed, drawn at a scale of 16 inches to the 

mile (the map is 11 feet long and almost 3 feet wide). It shows the strip fields of 

the village west of the road (known then as The Sea Dyke Way). To the east lie 

irregularly shaped and elongated pasture fields, arranged in narrow strips 

extending seawards, several of which bear the element -holme (island) or -marsh in 

their fieldnames. Those closest to the village are contiguous, often separated by 

small streams or drains, whilst those further east retain the appearance of 

distinct rounded islands. Several of those lying upon the saltmarshes (known 

locally as 'fitties'). closest to the sea, have one or two cottages built upon them 

(Fig. 9). 

4.9 These irregular rounded fields can be identified as former 'rounde-groundes' or 

'maures' of the salters. The highly decorated cartouche of the map bears the 

following explanation: 

[....] 

The rounde groundes at the East end of Marshchappell Eire called mavres and are 

firste framed by layinge together of great quantities of moulde for the making of 

Salte. 

When the mavres grow greate the Salt makers remove more easte and come nearer to 

the Sea and then the former mavres become in some fewe years good pasture 

groundes. Those that have the Cotages nowe upon them are at this presente in use 

for salt (Walshaw 1935). 

[....] 
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4.10 The coastal landscape illustrated by this map clearly shows a temporal facies 

zonation from the open fields of the village on the landward side of the old sea 

wall, through successive zones of former salterns (maures and their waste tips 

merged together and fully reclaimed, enclosed as pasture), then disused salterns 

(their mounds grassed over and providing grazing, but often still isolated from 

each other by watercourses and intervening stretches of saltmarsh), active 

salterns, the saltmarshes (fitties), and beyond them the Cockle Sands stretching to 

the low water mark. 

4.11 Several of these elements can be detected in the 18th. century landscape at Tetney 

(Fig. 8), the survey area lying within an area of reclaimed saltmarsh (Newton Marsh) 

bounded on the west by former marsh (Cow Pasture or Cow Marsh) and on the east by 

the North Fittys. 

4.12 Few salterns in the area have been archaeologically investigated. The excavation 

of a saltern mound near Grainthorpe in the early years of the present century 

yielded evidence for a shallow circular clay pan approximately 30 cm thick, with a 

diameter of 6.4 m and 70 cm deep in the centre, showing clear signs of burning on 

its underside (Rudkin & Owen 1960), whilst ploughing nearby yielded fragments of 

another fired clay pan, together with traces of an associated timber building 

(Rudkin 1975). Further salt pans had been excavated in 1876, situated upon an 

irregular mound (measuring overall some 183 x 91 m) at Tetney Marsh, although they 

were at that time identified as "hut circles". They were found at a depth of 92 cm 

beneath the surface, and comprised hard burnt (partially vitrified) clay, together 

with ashes and charcoal (Rudkin 1975). 
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4.13 The Rev. John Wild, the vicar of Tetney, writing at the end of the last century, also 

described the remains of salt pans in the parish: 

They appear as circular ridges surrounding a shallow depression, and are found on 

a line of clay mounds, about a mile from the present sea-bank. They are dotted 

about irregularly, but generally near the side of the mound. Their inner 

measurement, which would give the diameter of the salt pan, varies from 31 feet 

[9.5 m] to 39 feet [11.9 m], and their average depth is about 3 feet [1 ra] to the hard 

clay bottom (Wild 1901:15). 
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5. CONCLUSIONS 

5.1 The survey has produced a good pattern of topsoil magnetic susceptibility showing 

the effect of distinct and regular blocks of enhancement attributable to former 

field systems. Those boundaries suggested by spreads of magnetically enhanced 

topsoils, which frequently reflect junctions between arable and pasture, are not 

necessarily former ditch courses but may be simple de facto divisions of landuse. 

Experience on numerous other sites throughout England has shown that these 

topsoil boundaries can resist modern agricultural machinery to a remarkable 

extent; some can be firmly demonstrated to have survived dispersal after more than 

100 years of mechanized ploughing and we suspect that the real time scales of 

persistence may be very much longer in some cases. 

5.2 The survey also shows one other possible lineation, and a number of distinct foci, 

at least one of which has been demonstrated to have a specific archaeological 

origin. The general responsiveness of the site is confirmed by the strong topsoil 

patterns generated by the underlying burnt feature (red detail on Fig. 5) which 

shows graphically against the surrounding soils. It would be reasonable to 

suggest that any similar features within the field would have shown equally 

strongly, providing that they have not been too deeply buried. 

5.3 However, considering the distinctive nature of the former landscape, in which 

substantial mounds (some are recorded up to 6 m high) may have been ploughed flat 

and hollows infilled, the potential for the deep burial of otherwise potent 

magnetic sources cannot be completely discounted (the present survey has 

detected a feature within reach of a 1 m hand auger). There remains the 
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possibility, therefore, that more deeply buried features may still be masked and 

hidden from prospection methods, and indeed from all but deep machine-dug 

trenches. 

5.4 The magnetometer response was, on the whole, low. No strong anomalies were 

recorded, and detailed magnetometry in an area of highest magnetic susceptibility 

has defined only the one specific burnt clay feature. 

5.5 However, the combination of topsoil magnetic susceptibility and magnetometry has 

proved undoubtedly a suitable prospection method for the location of coastal 

saltworking activity. 
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BGS British Geological Survey 
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FIGURE CAPTIONS 

Figure 1. Location map (based on OS 1:50,000 Map 113, reproduced by OAA, Licence No. 

AL547441, with the permission of the Controller of HMSO, Crown Copyright). 

Figure 2. Grid Locator. 

Figure 3. Topsoil magnetic susceptibility survey: contour plot. 

Figure 4. Topsoil magnetic susceptibility survey: contour plot and grey scale plot. 

Figure 5. Microtopography and magnetometry: detail. 
Figure 6. Areas of enhanced topsoil magnetic susceptibility exceeding 2 Standard 

Deviations from the Mean & distribution of shell debris. 

Figure 7. Magnetometer plot. 

Figure 8. Tetney: the pre-Enclosure and Enclosure field patterns (1774-1779) (after 
Russell & Russell 1983). 

Figure 9. Extract from William Haiwarde's map (1595) showing salterns ("rounde-
groundes") at Marshchapel (after Walshaw 1935). 



] 

J 
] 

] 
] 
1 

1 

1 

%/GRIMSBY 
-ftsnx 
Dock 

S f g 
s T h ^ o l d ; 

•CLEETHORPES 
f A 1098 

\Weelsby, 
^ W o o d s * 

Peaks Tunnel 
Fm 

Haile Sand Fort 

Industrial 
Estate 

H u m u e f s t o n 
Fitties f Humberston 

New 
tTham 

Waltham ttbuse 
B i shop tho r^eFm a o 

i nOS-

Eastfield 
Fm 

\ l4jghfield 
House 

Stonebridi 

&ray5ro0k Fm\ 

'pJMi Ho It on le Clay 
-%outhf ie lds 
Fm 

i L i T e t n e v L o c k 
i i S P H ,/ 
v . • . t "Oil Terminal 

Cemy 

Holton 
Lodge in House 

Grange Fm Tetney* 
Delights 

North Cotes W a i t h i 

Waithe House 
f m 

Grainsby 
Holme 

Rook&ry Fm 
r-Keyhoime 

" Fm. 

Thoresby 

Marshchapel 

North 
.Thoresby Eastfield Ho ' 

4756 
17 6 " 

TETNEY, LINCOLNSHIRE 

MAGNETIC SUSCEPTIBILITY SURVEY -

Oxford Archaeotechnics 

LOCATION 

Fig. 7 



GRID LOCATOR 

SCALE 1:2,500 

3 3 5 
_ l 

TETNEY, LINCOLNSHIRE 

RED MAGNETIC SUSCEPTIBILITY GRIDS 
BLUE MAGNETOMETER GRIDS 
GREEN TOPOGRAPHIC DETAIL 

SPOT HEIGHT CONVERSION 
10FT-3-05MTRS, 12FT-3-66MTRS 

A SURVEY PEGS 

Oxford Archaeotechnics 

Fig. 2 



MAGNETIC SUSCEPTIBILITY SURVEY CONTOUR PLOT 
5 TO 50 (X10-5) ShVOLUME SUSCEPTIBILITY UNITS 

TETNEY, LINCOLNSHIRE 

Oxford Archaeotechnics 

Fig. 3 



TETNEY, LINCOLNSHIRE 

MAGNETIC SUSCEPTIBILITY SURVEY 

MAGNETIC SUSCEPTIBIL ITY SURVEY CONTOUR PLOT 
5 TO 50 (X10 - 5 ) ShVOLUME SUSCEPTIBIL ITY UNITS 

Oxford Archaeotechnics 

MAGNETIC SUSCEPTIBILITY GREY-SCALE PLOT 
5 TO 50 (X10 -5 ) ShVOLUME SUSCEPTIBILITY UNITS 

Fig. 4 



Magnetic anomalies in the range 0 to 
4 nT (red) in relation to topography; 
height in metres AOD (blue). 

TETNEY, LINCOLNSHIRE 

FOR LOCATION SEE FIG 2 

Oxford Archaeotechnics 
Fig. 5 



SCALE 1:2,500 

4 7 5 6 

I7-6-3 

CONCENTRATIONS OF SHELL DEBRIS 

X 

AREAS OF ENHANCED TOPSOIL SUSCEPTIBILITY 
EXCEEDING 2 STD. DEVIATIONS FROM THE MEAN 

TETNEY, LINCOLNSHIRE 

TOPSOIL SUSCEPTIBILITY FOCUS 

• STRONG 
O MODERATE 

Oxford Archaeotechnics 

Fig. 6 



TETNEY, LINCOLNSHIRE 

o 
o 
i n 

LLI 
I 

< o in 

Oxford Archaeotechnics 

Fig. 7 



TETNEY PRE ENCLOSURE 

TETNEY, LINCOLNSHIRE 

TETNEY ENCLOSURE, 1774 

Fig• 



B*I4H 
'fHtllCs 

OlttlHU. 

f l l U B J f l tfUntC 

„ . \ PVfaUAlf t 

EXTRACT FROM WILLIAM HAIWARDE'S MAP (1595) 
SHOWING SALTERNS ("ROUNDE-GROUNDES") 
AT MARSHCHAPEL (AFTER WALSHAW 1935) 

&-&MC C'Si €>VM® 
the S^vrp 

MARSH 

/ ^ 

I ^ /S93-. 

Oxford Archaeotechnics 

Fig. 9 



QUALITY CONTROL QUESTIONNAIRE 

Oxford Archaeological Associates Limited and Oxford Archaeotechnics have devised a Quality 
Assurance Scheme, based upon the guidelines set out in BS 5750 and its supporting documentation. We 
have a number of internal procedures in place. We would be most grateful if readers (clients, archaeologists 
and any other interested persons) could take a moment to fill out the following questionnaire, designed to 
provide us with valuable information (as an element of external quality audit) with the least possible 
inconvenience to you. You should note that, although we will of course attempt to rectify just criticism of our 
work in any given case, your input will be taken as without prejudice to any current Planning or Management 
process; the objective of this questionnaire is to help us monitor and improve the quality of our services in 
general. Summary statistics (histograms) collated from cumulative questionnaire responses will be available 
to any interested person on request. 

PLEASE ANSWER ALL THE FOLLOWING QUESTIONS BY RINGING THE ANSWER OPTION WHICH 
MOST CLOSELY MATCHES YOUR DESIRED RESPONSE (SPECIFY OTHERWISE IF NECESSARY) 

(1) What is your interest in this particular site/project? [ring two categories if necessary] 

[direct involvement] Client Client's Agent Curator Other Archaeologist Local Public Other 

[observer] Developer Developer's Agent Curator Other Archaeologist General Public Other 

(2) How would you qualify this report with respect to overall presentation, lay-out and graphic 
material? 

very poor poor middling good very good 

(3) How would you qualify this report with respect to overall clarity of argument? 

very poor poor middling good very good 

(4) [where applicable as judged from the viewpoint of individual readers] How would you qualify this report 
with respect to clarity of technical explanation? 

very poor poor middling good very good not applicable in my case 

(5) How would you qualify this report with respect to completeness of reference to relevant data? 

very poor poor middling good very good unable to comment 

PLEASE TURN OVER 



(6) Drawing on your own knowledge, how many significant inaccuracies does this report appear to 
contain? 

very many many some few none unable to comment 

(7) How would you qualify this report with respect to fulfilment of the brief and/or specification? 
[observers cf. introductory chapter] 

very poor poor middling good very good unable to comment 

(8) On the basis of criteria you yourself judge the most important, how would you describe the 
apparent overall quality of this report? 

very poor poor middling good very good unable to comment 

(9) [direct involvement] How would you qualify the supporting service (in terms of ease of 
communication, punctuality, quality of response, readiness with explanation, preparedness, 
reasonableness, etc.) surrounding the circumstances of this report? 

very poor poor middling good very good not applicable 

(10) [Client and Client's Agent only] How would you qualify this report and the supporting service with 
respect to value for money? 

very poor poor middling good very good not assessed not applicable 

REPORT TITLE: 

REPORT DATE: 

RESPONDENT NAME: RESPONSE DATE: 

Please feel free to add comments on any point (including the actual structure of the questionnaire) if desired 
and to encourage any other interested persons to fill out further copies. Note that the primary addressee of 
this copy of the report will receive a loose copy of the questionnaire and a stamped-addressed envelope; 
another copy of the questionnaire is bound into the back of the report as a model for further responses. The 
completed questionnaire(s) (marked with identification of the report in question, the name of the respondent 
and the response date) should be posted to: OAA Ltd., Lawrence House, 2 Polstead Road, Oxford OX2 6TN. 
Dr. Simon Collcutt will be happy to reply to any queries on 0865 310209. 

THANK YOU VERY MUCH FOR YOUR KIND AND VALUABLE ASSISTANCE 


