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The initial identification of early mediaeval sites in the Mediterranean
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Abstract

This article discusses the application and implications of magnetic prospection within
two complex early mediaeval sites of the 5th-10th centuries BCE in northern Spain,
at Aistra and Peila Amaya in the Upper Ebro Valley. In this period most sites dis-
playing domestic and other forms of occupation present multifaceted and challenging
problems due to the poor preservation of stratigraphic relationships in rural contexts
and rarity and poor visibility of early mediaeval horizons in multi-period urban sites. It
is now widely acknowledged that extensive magnetic prospection, both in rural areas
and in abandoned townscapes, can on a variety of sites facilitate the identification of
domestic settlements, productive areas and monumental structures as well as the
patterns of former roads, trackways and field boundaries. The two sites described
here were selected to test this approach in the particular environment of the Ebro
Valley and to draw any resulting conclusions about early mediaeval settlement in

the area.
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mediaeval period, subject to decay and erosion by normal taphonomic
processes over the passage of time (Campana, 2009; Ghisleni
et al, 2011; Hamerow, 2005; Liebeschuetz, 2007; Vaccaro

area, especially in the open countryside, has always been difficult.
Recently, however, this critical stage in the investigative process has
been studied systematically and in depth, demonstrating both the
widespread presence of evidence relating to this period and the inef-
fectiveness of traditional methods for the primary identification and
characterization of archaeological contexts. Although reasonably
effective for the detection of evidence relating to the comparatively
robust material culture of some historical periods (Renfrew &
Bahn, 2020), long-trusted methods have proved decidedly less suc-
cessful in dealing with the more fragile material remains of the early

et al., 2013). Archaeological research in the last two decades has
shown very clearly that across a large part of southern Europe the
domestic and other buildings of the early mediaeval period relied
largely on the use of readily decaying materials such as timber, clay
and straw. As a result, the stratigraphic remains mainly consist of
‘negative’ features such as postholes and foundation trenches, the
timbers themselves having been removed for re-use elsewhere or
the whole or part of the building having fallen into decay and progres-
sive deterioration in situ over the passage of time (Quirds
Castillo, 2012a).
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In the wider social and historical perspective, the dissolution of
the Roman Empire tax system led to the wholesale collapse and
regionalization of the economy and of production systems throughout
the Mediterranean world (Wickham, 2005). The resulting reorganiza-
tion and simplification of the hand-crafted systems and processes
meant that domestic, public and ‘industrial’ construction work was
now in most cases carried out at a local scale, with low levels of spe-
cialization and standardization. Indeed, buildings, other structures and
urban layouts of the early mediaeval period rarely present consistent
and regular geometric patterns in terms of dimensions and propor-
tions, creating further difficulty in the recognition and dating of struc-
tures, particularly for the earlier parts of the Middle Ages.

A second issue arises from the nature of the occupation deposits
within which the structures are found. In general terms two main
cases can be distinguished. In urban centres or in long-lasting settle-
ments the perishable early mediaeval structures usually occupy an
intermediate position in the stratigraphic sequence, between two
phases dominated by masonry and other hard materials, those of the
Roman period and the later Middle Age. Moreover, early mediaeval
domestic buildings often employed reused materials, making them
quite difficult to distinguish as a recognizable building phase. Finally,
the early mediaeval structures often occur within multiperiod and
complex stratified sites in which the recognition of domestic buildings
in the absence of extensive excavation is extremely complex and diffi-
cult to achieve (Carver, 2003). Taken together, these factors have a
seriously negative effect on the investigator's capacity to recognize
early mediaeval structures in their own right. In rural areas, and partic-
ularly in abandoned sites and landscapes, archaeologists are often
faced by the difficulties, leading Carver to characterize them as
‘poorly stratified sites’ (Carver, 2009). The stratigraphic elements con-
sist mainly of posthole structures alongside sunken-floor buildings
where multi-period debris has been allowed to accumulate, the genu-
inely contemporary material remains of the early mediaeval structures
and occupation deposits having been spread over a wide area after
decades of mechanized and intensive agriculture. Cumulatively, all of
these peculiarities combine to explain why field-walking survey
usually fails to identify clear evidence of early mediaeval occupation
sites. In the last two decades, however, pioneering work, both in
northern Europe and in the Mediterranean area, have shown that
their recognition is possible through the adoption of alternative
diagnostic methods, mainly high-resolution geophysical prospection
implemented systematically and as far as possible contiguously
(without gaps) over large areas (Campana, 2017; Gaffney et al., 2018;
Neubauer et al., 2014; Powlesland, 2009).

In the case of Spain a large part of the geophysical prospection
work done so far has been focused on Roman or protohistoric sites
characterized by the use of dense and long-lasting building materials,
as noted in a recent overview on the use of non-destructive
techniques in the evaluation of archaeological sites (Mayoral
Herrera, 2016). Despite this the list of sites investigated by non-
invasive methods has increased substantially in recent years, in partic-
ular with regard to ‘central places’ belonging to Iron Age, Roman
period and Late Mediaeval Ages (e.g., Alvarez Martinez et al., 2016;

Carreras Monfort, 2016; Fernandez-Alvarez et al, 2017; Garcia-
Garcia et al., 2017; Novo et al., 2016; Ruiz Zapatero et al., 2012; Soto
Cafiamares, 2016; Torres-Martinez et al., 2016). However, very few
multiperiod sites potentially involving mediaeval occupations have
been studied in this way (but see Fernandez-Alvarez et al, 2017;
Henning et al., 2019) and there are as yet no examples of similar
diagnostic work and analyses having been carried out on single-period
early mediaeval or later-prehistoric sites, both characterized by weak
structural and material evidence.

This paper presents the outcome of research work on two former
settlements involving structures and other material evidence from the
Middle Ages, implementing extensive and contiguous magnetic survey
to better define the overall content and interpretation of the remains.
The sites were chosen, after wide-ranging preliminary discussion, so
as to address two major site types: long-lasting and complex multi-

layered sites, and poorly stratified rural settlements.

2 | ENVIRONMENTAL SETTING AND
ARCHAEOLOGICAL CONTEXT

The two sites that are the focus of this discussion are located along
the Upper Ebro Valley in northern Spain (Figure 1). In this area an
intense archaeological research programme has been in progress in
recent years, aiming at the analysis of early mediaeval societies and
based on the integration of diagnostic methods including, intensive
terrestrial survey as well as aerial prospection, extensive stratigraphic
excavation and sample test-pitting (e.g., Didierjean & Quirds
Castillo, 2016; Quirds Castillo, 2012b, 2019). Magnetic surveys were
undertaken at both sites at various points in the research, the inter-
preted results being shown in combination with those from aerial
survey, for instance in Figures 6-8 relating to Pefia Amaya. In the case
of the urban or proto-urban site of Pefia Amaya the geophysical work
was carried out within a site that was known solely through excava-

tion, whereas in the polynuclear village of Aistra extensive geophysical
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FIGURE 1 Location of the Pefia Amaya and Aistra sites [Colour

figure can be viewed at wileyonlinelibrary.com]
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prospection took place within the framework of a structured pro-
gramme of archaeological excavations carried out over several years.
Pefia Amaya (Sotresgudo, Burgos) lies 50 km NW of Burgos, one
of the main cities in the Castile-Leon region. The site lies at the far
eastern end of a plateau over 3 km in length and more than 200 m in
width, close to the adjacent plains of the Duero Valley and therefore
widely visible from a considerable distance (Figure 2). The geology is
characterized by limestone and dolomitic deposits of the Upper Creta-
ceous period, resulting in karst morphologies. There are also several
natural pools and other sources of water. The altitude of the site cre-
ates a severe micro-climate, the ground surfaces being largely barren
apart from sporadic tree vegetation. The local communities have
exploited these challenging environmental conditions mainly for pas-
toral purposes and today the site is mostly covered by hard-leaved
sclerophyll vegetation. The site extends over more than 40 ha, with
evidence of occupation extending from the Copper Age to the late
Middle Ages (so from the 3rd millennium BCE to the 14th century
CE). Internally the site is divided into two distinct parts, at altitudes of
1200 and 1370 m above sea level. The availability of a large number
of 6th-14th century documentary sources referring to the site, along
with the role attributed to it by several historians (Quintana
Lopez, 2017) as the capital of a Visigothic dukedom, made Pefa
Amaya the object of archaeological research from at least the 19th
century onwards. Nonetheless, after an initial intervention conducted
in the last decade of that century by R. Moro (Cisneros et al., 2005)
which led to the identification of a mediaeval quarter, no archaeologi-

cal investigation of any decent size has been carried out subsequently.

FIGURE 2 Pefa Amaya, from above: Oblique aerial photograph
of the mediaeval area excavated by R. Moro in the 19th century;
enclosure wall; walled terrace in the area of the castle of Pefia Amaya
[Colour figure can be viewed at wileyonlinelibrary.com]

Abundant artefactual material, found on the surface or collected
through metal detecting over the decades, is preserved in nearby
museums but it was only in the early years of the present century that
an evaluation survey was undertaken through a programme of 24 test
excavations covering a total area of about 214 m? (Figure 2). The
results of this fieldwork and the evidence of the museum collections
and documentary sources have recently been brought together in a
monograph that summarizes most of the previously collected informa-
tion and speculations about the site (Quintana Lépez, 2017).

Previous historical and archaeological studies have established
the long lasting history of the site which was first a prehistoric hillfort,
then a city, a vicus or something similar in Roman times, then again a
city in the Visigothic period when according to some authors it served
as the seat of a bishopric; it finally became a castle in mediaeval times
(Quintana Lépez, 2017). This complex and continuous series of trans-
formations in the size and purposes of the site exacerbated the com-
plexity of sub-surface taphonomic processes, enhancing the difficulty
in accurately distinguishing shapes, sizes, borders and material cul-
tures within the site and, in a more general sense, its transformations
across time. Analyses based on the test excavations and survey work
show that the earliest structural evidence can be traced back to the
Roman period though artefacts collected from secondary situations
and/or conserved in nearby museums and other collections give wit-
ness to the existence of more ancient signs of occupation dating back
as far as the Chalcolithic period. The limited extent of the excavated
areas, and the limitations of the written evidence in the documenta-
tion, leave open several interpretative issues in terms of representa-
tiveness, gaps and inconsistencies between the written sources and
the archaeological evidence.

As usual, the most recent phases are more visible and readily
definable than the earlier ones, which are generally characterized by
an absence or shortage of artefacts. Specifically, the fortifications of
the castle, the walls visible in various parts of the site, the three
detected cemeteries and the still-visible surface traces of the district
investigated in the 19th century have been attributed to the Middle
Ages (8th-14th centuries). In addition, a ‘dispersed urban layout’ or
‘Citta ad isole’ (Brogiolo & Gelichi, 2006) has been proposed to explain
the nature of the site in mediaeval times, based on the existence of at
least three inhabited units or alternate neighbourhoods with empty
spaces in between, articulated around churches and parish cemeteries
distributed both on the plain of La Pefa and in the castle area
(Quintana Lépez, 2017).

Regarding the Visigothic period in the 6th-8th centuries there is
a strong contrast between the role played by Amaya as portrayed in
the written sources (Quintana Lopez, 2017), as against the relative
absence of material evidence for its existence. The site was reputedly
conquered by King Leovigildo in the year 574 in response to its role
as a cornerstone in the post-Roman political order, opposed to the
Visigoth kingdom. According to some authors Amaya had become
the capital of the Visigoth duchy of Cantabria. In 712 the site was also
occupied by Tarik in one of the few attested military actions that
Muslims carried out during the conquest of the Visigothic kingdom. In

addition to some finds of ceramic and metal artefacts the only
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structures assigned to the 6th-8th centuries are some fugitive
deposits, negative features and very indistinct indications of possible
structures found in various parts of the site (Quintana Lépez, 2017). It
is interesting to note that even in the Roman period (1st century BCE
to 5th century CE) no evidence of substantial masonry constructions
had been found so far (Quintana Ldpez, 2017). For the previous
phases the characterization of the site is even more complex; there is
some evidence to show that there was a significant occupation during
the Cantabrian age (ca. 5th-1st centuries BCE) but the site was proba-
bly not occupied during the first phase of the Iron Age (ca. 10th-5th
centuries BCE). Finally, the assumed occupations of the Bronze and
Copper Ages are defined only on the basis of material finds recovered
out of context.

In summary, Pefia Amaya is undoubtedly a complex and multi-
period site, characterized by a long-lasting continuity, of which, how-
ever, only a very limited part has yet been verified from fieldwork or
artefactual evidence. Moreover, the site poses important challenges
to the identification and characterization of the early mediaeval occu-
pation, despite written sources pointing to the importance of this area
during this period.

San Julian de Aistra, the second focus of the present study, is a
deserted site located on the Alava plain between the towns of
Zalduondo and Araia, about 27 km east of the city of Vitoria-Gasteiz,
the current capital of the Basque Country. The site is articulated
around two central places known individually as San Julian and Aistra.
San Julian takes the form of an elevated plateau at 680 m above sea
level, overlooking the surrounding landscape; it has a small church
dedicated to San Julian and Santa Basilisa, dating from the mid-10th
century (Figures 3, 10 and 12). At the foot of the plateau there is a
second nucleus, Aistra, known from cropmarks and earthworks on
aerial photographs but not yet tested by archaeological excavation
(Figure 3). Like the rest of the Alava plain, the lithology of San Julian is
based on limestone and dolomitic deposits of the Cretaceous period,
easy to extract and process for construction work. In reality, however,
hard sandstone blocks were brought from the nearby mountains of
Elgea for use in construction of the church. The geological and topo-
graphical nature of the San Julidn plateau has meant that the pre-
served soils are relatively thin and therefore the posthole features and
ruined structures are poorly preserved and relatively difficult to define
on the ground. Excavations have been conducted in recent years as
part of a project carried out in collaboration with Andrew Reynolds of
University College London. A 1600 m? area has been excavated and a
variety of test pits make it clear that the early mediaeval occupation
has been located (Figure 3).

The early mediaeval settlement is located next to a previously
unidentified Roman settlement revealed by numerous residual arte-
facts, including some funerary inscriptions. The first evidence of early
mediaeval occupation, on the northwestern slopes of the site
(Figure 10), is represented by five agrarian terraces 120 m in length,
dating by C14 from between the 5th and 6th centuries. Structures
linked to this first mediaeval period (a series of irregular features dug
directly into the rock, some of them linked to grain silos) have been

greatly affected by later disturbance.

FIGURE 3 The san Julidn plateau in Aistra, from above: Oblique
aerial photograph of the site; oblique aerial photograph of the open
area excavation; early mediaeval negative features of the excavated
structures [Colour figure can be viewed at wileyonlinelibrary.com]

In the 7th century the site was greatly modified. The excavations
revealed a series of grain silos associated with a sunken-floored build-
ing and a longhouse (Eé), the latter only partially excavated at its
western end but measuring 20 m in length and 6 m in width, dimen-
sions previously unknown within domestic architecture of this period
in Spain. The western end is delimited by a series of postholes and the
southern side has a curving perimeter, suggesting a boat-shaped
structure. An entrance on the south side is flanked by a reinforced
posthole indicating where the door was hinged. Lines of postholes
show that the interior had been divided into at least two different
spaces. All floor surfaces or other primary deposits had been removed
by later destruction, hindering a full understanding of the structure;
however, a lily-shaped buckle and other personal ornaments securely
dated to the 7th century were found in the post-occupation contexts.

During the 8th century the site was reorganized. The structures
of the previous phases were abandoned, a new funerary area was
established, a longhouse was erected at a different orientation and
other structures were built around a central courtyard. As with the
previous phases, floors and primary contexts were missing so it is not
possible to describe or analyse the architecture in any detail. The new
longhouse (E5) presents characteristics similar to the building of the
previous period, with upright timbers on the long sides, access from
the curving eastern end and two linear spaces in the interior, the
whole structure having a floor area of about 250 m?, being 25 m in
length by 10 m in width. The neighbouring buildings were relatively
complex. Building E3, for instance, covered an area of 80 m?, divided

into two clearly separate spaces, each with its own access.
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Radiocarbon dating indicates that this later longhouse was in occupa-
tion until the 10th century. An associated cemetery, containing some
60 graves, was in use during the 8th-10th centuries. Consumption
patterns, domestic architecture and the overall nature of the remains
led to the interpretation of the San Julian focus as a manor or doma-
nial centre (Quirds Castillo, 2017).

In the first half of the 10th century the small church of San Julidn
and Santa Basilisa was built, and the previous longhouse was disman-
tled using very sophisticated techniques. From the 11th century
onwards only some of the identified structures remained in use. The
Aistra site was apparently deserted by the 14th century.

3 | MAGNETIC SURVEY AND
INTERPRETATION METHODS

Although this paper is for the most part focused on the outcomes of
magnetic survey work at Pefla Amaya and Aistra, it is important to
emphasize that a substantial amount of information towards a better
understanding of the sites was also contributed by field-walking sur-
vey and artefact collection, aerial photography, open-area excavation
and targeted small-scale test-pitting (Figures 2 and 3).

Both sites were surveyed using a FEREX® fluxgate gradiometer
which has four sensors with a resolution of 0.1 nT mounted in parallel
on a fibreglass trolley or handcart. Notwithstanding the bumpy and
uneven morphology of both sites (Figure 4) the instrument achieved
relatively rapid data acquisition through the use of GNSS technology
which allowed the survey work to be carried out without any need for
physical reference systems on the ground for recording the position-
ing of the measurements and controlling the direction and spacing of
the traverses. Ground resolution in both surveys was 5 cm along pro-
files 50 cm apart.

The Pena Amaya survey was carried out during the summer of
2015, between 22 June and 6 July. The total coverage in 15 days
of fieldwork was about 20 ha. The hilltop location meant that the sur-
vey work was generally done in conditions of strong wind and bright
sunlight. The fieldwork work at Aistra was executed during the late

FIGURE 4 Ken Saito during the collection of magnetic data at
Pefia Amaya [Colour figure can be viewed at wileyonlinelibrary.com]

spring of 2016, from 2 to 7 June. The total surveyed area was about
8.5 ha. Around half of the surveyed fields were entirely suitable for
the acquisition of good-quality measurements but the other half were
characterized by more uneven surfaces. Across the whole of the sur-
veyed area the measurements encountered a large amount of mag-
netic ‘noise’, mainly caused by fragments of wire-mesh fences of the
kind that now border the majority of the fields. Some parts of the
surveyed areas had already been excavated in the past.

The collected datasets were processed by GISys and mapped by
QGIS. The interpretation workflow proceeding through vector draw-
ing and documentation of the magnetic anomalies, followed by inter-
pretation to international GIS-based standards through the regular
practices developed by Stefano Campana at the University of Siena
and at the University of Cambridge (Campana, 2018). From the tech-
nical point of view the drawing work was facilitated by the use of an
interactive touchscreen display, giving an economical overall working
time while also providing a high resolution of display and final output.

Within this process the vector drawing of the magnetic anomalies
and interpreted archaeological or contextual features (geology,
hydrology or present-day agricultural activity etc) is based on the prin-
ciple that any piece of potentially meaningful evidence that could be
identified as such in the interpretation process must be defined and
documented in terms of its spatial dimensions (width, length, shape
etc) and then mapped in the form of a closed polygon. The process of
interpretation and mapping, however, inevitably involves a degree
of uncertainty in the identification and interpretation of some of the
raw data. The mapping is therefore recorded through two separate
but spatially overlapping digital ‘layers’—an ‘Interpretation’ layer and
a ‘Hypothesis’ layer.

The Interpretation layer is aimed at depicting the most clearly
defined magnetic anomalies and interpreted archaeological and/or
contextual features through polygonal geometry. This represents the
most reliable level of potentially archaeological or contextual evi-
dence. What cannot be drawn through polygon geometry (because,
for instance, it lacks some aspect in its spatial dimensions or clarity of
outline) can alternatively be mapped on the Hypothesis layer. In such
cases the raw data tends on occasions to lose some of its potential
value through not falling into a distinct category of feature
identification.

Over nearly two decades of interpretation and mapping work in
the University of Siena this ‘twin-layer’ approach has shown itself to
be an excellent stratagem, a kind of filter or discriminant that makes it
possible to frame a clear distinction between firm attributions to a
particular feature type whether archaeological or contextual in the
Interpretation layer as against more generalized indications at a lower
level of interpretative precision and reliability in the Hypothesis layer,
through which very narrow, indistinct or imprecise forms of evidence
in the magnetic data can nevertheless be represented by line geome-
try for proper incorporation into the process of identification and
interpretation. The Hypothesis layer thus represents a second level of
feature extraction and interpretation, though necessarily less precise
and trustworthy compared with that shown on the Interpretation

layer.
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In addition, a third layer, aimed at the recording of discernible or
suspected ‘patterns’ in the raw or interpreted data, is specifically
devoted to the documentation of apparently meaningful aggregations
of potentially archaeological and/or contextual data. This Patterns
layer uses line geometry to record the outlines of identifiable
‘clusters’ of evidence, whether magnetic anomalies or interpreted
archaeological (or contextual) features, characterized by any kind of
regular or repeating pattern. This third level of feature extraction and
interpretation is inevitably less precise and trustworthy compared
with the Hypothesis layer.

In the associated tables of attributes it has been a consistent pol-
icy to minimize the number of fields and therefore possible ambigui-
ties in the description of the magnetic anomalies and interpreted
archaeological and/or contextual features, reducing the number of
options and providing a descriptive guide of the different values
through fields such as definition, interpretation, reliability, risk, origin,
history, ground control, comparisons, and size (area, width and
length).

4 | DISCUSSION OF THE GEOPHYSICAL
RESULTS

The overall results of the Pefia Amaya magnetic survey can with good
reason be rated as successful, a large number of magnetic anomalies
being identified across all parts of the surveyed area (Figure 5). These
are represented by 791 features on the Interpretation layer, 220 on
the Hypothesis layer and 1523 on the Patterns layer.

In response to the size and the complexity of the collected data it
was decided to organize the interpretation process by progressive
steps, the first stage involving analysis of the magnetic data to identify
different generic types of potential archaeological and contextual
features. The classification of the resulting features was based on
some or all of the following characteristics: shape, size, topography,
orientation and intensity of the magnetic signal. The main functional
categories identified during this process were: compound (cluster of
buildings and/or structures), generic structure, bank/ditch, road, ditch,
pit (subdivided into generic pit, posthole etc), terracing, thermo-
remanent magnetization (TRM), generic dipole and not identified.
Within these categories it was possible to suggest a further sub-
grouping mainly based on the spatial distribution and consistency of
the features within the category as a whole. This approach then made
it possible to identify a number of potentially significant ‘clusters’ for
recording on the Patterns layer.

Linear features close to the break of slope along the northwestern
and southwestern edges of the plateau (Figure 6: green solid and
shaded-filled polygons, violet and green dashed lines). Linear features
sharing a similar width and magnetic intensity near the centre of the
plateau seem from their overall shape to indicate an enclosure of
some kind up to 80 m or so across. At this stage of analysis the most
likely explanation would seem to be that these features represent
banks and/or ditches for enclosure or defence but as yet there is no

evidence as to their possible dating.
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FIGURE 5

Pefia Amaya. Top: Air photo of the site and its
surrounding in a mountainous area with many steep slopes and a
ground surface dominated by scrub and small trees. The rectangular
outline shows the area covered by the lower part of the figure.
Bottom: Closer view showing the areas covered by the geophysical
survey (scale for the magnetic values: +10 nT white; —10 nT black)
[Colour figure can be viewed at wileyonlinelibrary.com]

Rectangular clusters of features with an overall size range, on
average, between 50 and 100 m?, the majority fairly regularly oriented
from northwest to southeast (Figure 6: violet, red and orange poly-
gons). A particular interesting cluster is concentrated in the south-
western part of the surveyed area (Figures 6 and 7: brown lines, violet
and orange polygons). However, this is one of the most complicated
parts of the plateau, most of the individual magnetic anomalies being
very difficult to interpret. Indeed, there remain legitimate doubts
about the true origin of the anomalies and hence of the archaeological
features that they are tentatively assumed to represent—some might
indeed be geological rather than archaeological in origin. The final
word will only come through the implementation of targeted test
excavation aimed at clarifying the subsoil nature of the evidence.

In the northern part of the surveyed area and along the central
part of the plateau the magnetic data showed a large number of small
dipoles, most of them displaying similar characteristics of size and
shape. Moreover, their spatial distribution seems to follow regular
patterns or ‘clusters’. At present, having considered the intrinsic char-
acteristics of these clusters in terms of size, shape and consistency of

orientation, it seems reasonable to interpret at least some of the
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FIGURE 6 Pefa Amaya. Archaeological
interpretation of the magnetic anomalies, clearly
showing the high density of mapped features
[Colour figure can be viewed at
wileyonlinelibrary.com]
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FIGURE 7 Pefna Amaya: Archaeological
interpretation of the southwestern part of the
surveyed area [Colour figure can be viewed at
wileyonlinelibrary.com]

features as the individual postholes of possible longhouses (Figure 8,
in the northern part of the figure—small brown circular polygons
joined by violet lines). Some of the other clusters in this area might be
interpreted as pits or as an indication of subsoil features involving
some form of thermo-remanent magnetism. Once again, the true
nature and dating of any of these features could only be revealed by
targeted excavation. In the northern and central part of the area (light
green lines in Figure 7) represent what are taken to be roadways.
Among other types of evidence, a clear and unambiguous pattern
can be recognized in the central part of the survey area (Figures 7 and
8). Well-defined lines and shapes, all of them consistently oriented
from northnortheast to southsouthwest seems to show a regular
pattern that might well represent part of an ‘urban complex’ involving

roads and building along them.
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The results of the smaller-scale magnetic survey at San Julidn
de Aistra (Figures 9-12) were similarly positive though in this case
there were many orthogonally-arranged ‘background’ anomalies
undoubtedly reflecting present-day or recent agricultural patterns
within the surveyed fields (on the lower part of Figure 9). As at
Pefia Amaya significant numbers of magnetic anomalies were
identified across the whole of the surveyed area, in this case
involving 489 potentially archaeological features on the Interpreta-
tion layer and 15 on the Hypothesis layer but none on the
‘Patterns layer.

Among the most evident features there stand out a series of
macro-elements indicated in light green and yellow in the southeast-
ern part of Figure 8, respectively interpreted as recent field bound-

aries and traces of other human activities, some of them connected
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50 0 50 100 180m FIGURE 8 Peina Amaya. Archaeological
interpretation of the central and northern parts
7R A of the surveyed area. Near the top of the figure

violet lines show the conjectured outlines of
possible timber-built structures, with individual
postholes in brown [Colour figure can be viewed
at wileyonlinelibrary.com]
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On the highest part of the hill, towards the north of the surveyed
area, there emerged a group of anomalies that were very similar to
one another in their size and signal intensity (Figure 11, in red). On
the basis of these criteria, along with their spatial patterning in rela-
tion to one another these can with reasonable certainty be inter-
preted as postholes belonging to a number of timber-built houses
and/or related structures. Four of them share a consistent northeast-
erly orientation, whereas three others, less well-defined, trend
towards the northwest. In the case of the largest structure, measuring
12 x 10 m across, it even seems possible to identify internal subdivi-
sions dividing the building into between up to three or more different

spaces. In the same area there are what appear to be traces of at least

Scale for the magnetic
valuesinnT

R o four grubenhduser (Figures 10 and 11, orange features). They all share

) =8 the typical characteristics of this type of building: sub-rectangular in
.6 shape and measuring about 3-4 x 2-3 m in length and width. The
=3 orientation of the buildings, including the largest longhouse and the
m grubenhduser, closely matches that of the church which lies about
100 m to the south (stippled grey in the right-hand part of Figure 11),
suggesting that the church and at least some of the conjectured

buildings were coeval throughout at least part of their lives.

Further features of particular interest have also emerged,
including an apparent ‘cluster’ in fairly close proximity to the church,
especially on its northern side (Figure 12). In the majority of cases the
anomalies are dipoles between 1.5 and 2 m across, of circular or ellip-
tical shape. There are also two dipoles of similar shape and signal-
intensity but of much larger dimensions, situated slightly further away

FIGURE 9  Aistra. Top: Aerial view of the site in its landscape from the church, one to the west and the other to the south; apart
setting. Below: Closer view overprinted with the magnetic data for
the surveyed areas (scale for the magnetic values: +10 nT white;

—10 nT black) [Colour figure can be viewed at wileyonlinelibrary.com]

from their location, however, there is nothing to suggest any meaning-
ful relationship with the church. At this stage of interpretation it
seems plausible to identify the smaller dipoles as inhumation burials
whereas the larger features presumably represent pits of some as yet
with the use of wire-mesh fences. Marked in blue further to the unknown function.

northwest there is a pattern of what appear to be parallel terraces, of Close to the steeply sloping western edge of the hill, approxi-

unknown date though again perhaps of relatively recent origin. mately 100 m southwest of the church and 200 m from the
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FIGURE 10 Aistra. Contour lines in grey and
GIS-based interpretation of the magnetic
measurements [Colour figure can be viewed at
wileyonlinelibrary.com]
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conjectured post-built structures and possible grubenhduser further to
the north, there is a large anomaly in the magnetic data, significant for
its size, intensity and irregularly quadrilateral shape (Figure 10, light
blue). The characteristics of this dipole, which measures up to 8 x 8 m
across, suggest the presence in this area of some potentially important
thermo-remanent deposit or activity, perhaps related to a furnace and
accompanying waste products; the position of this unusual feature,
well clear of the church and other apparent buildings on the site but
close to steep slopes that would have created favourable up-draughts,
entirely consistent with this hypothesis.

Between the church and the conjectured furnace there are
numerous small dipoles probably associated with anthropic activity

but with no relevant characteristics or clear interrelationships to

suggest what those activities might have been. In some cases the
anomalies could perhaps represent postholes of domestic or service
structures (for storage or various types of productive activity); in
others they might indicate somewhat larger pits for food storage, the
disposal of waste material or for other functions.

All in all, both Pefa Amaya and Aistra, on the basis of the
magnetic results, present rich and complex contexts exhibiting clear
or inferential evidence of multiple phases of occupation, providing a
clear incentive for further research in the field. These first surveys
have produced information of great importance in the identification
of a large variety of potentially archaeological features (terraces,
banks and/or ditches, pits, longhouses, grubenhduser, other apparent

buildings or service structures, burials, furnace activity, road systems
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and terracing works etc). As a next stage in the research it would be
important to implement a series of carefully targeted excavations,
ranging from test-pits to small but tightly-focused stratigraphic
excavations aimed at recovering more information on the characteris-
tics of the subsurface features and deposits, and above all perhaps on
their relative dating. Equally important would be a continuation of
non-destructive investigations, possibly using different geophysical
methods, complementary to magnetometry (such as electric resistivity
tomography and/or ground penetrating radar). It would also be useful
to develop a programme of drone-based photogrammetry so as to

obtain high resolution digital terrain models for both of the sites.

5 | CONCLUSIONS

The two case studies described above allow us to frame a series of
considerations on the settlement history of the sites involved and
more generally on the interpretation, evaluation and conservation of
early mediaeval settlements and landscapes in this part of Spain.

On the basis of these two examples, what kind of information can
we hope or expect to gain from magnetic prospection in the study of
early mediaeval occupations? For a start we must of course recognize
the complexity of the evidence and the difficulty of identifying the
early mediaeval features and deposits in long-lasting and multi-layered
sites like Pena Amaya as well as in poorly stratified or poorly
preserved rural settlements such as Aistra. As a first conclusion from
the results illustrated above, we need to take for granted the quantity
and complexity of the information now potentially available to
us. Information emerging from magnetic prospection and from other
non-invasive survey methods will clearly challenge our capacity to
perceive and understand in detail the extent and nature of the accu-
mulated archaeological evidence. But there are nevertheless many
positive aspects. It is first of all essential to understand that the result

of this kind of survey work is not just a quantitative increase in the

FIGURE 12 Aistra. Close-up of the central
part of the surveyed area, close to the church,
showing brown dipoles probably representing
pits or more likely inhumation graves associated
with the church [Colour figure can be viewed at
wileyonlinelibrary.com]
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body of information that can be added to the pre-existing framework
of observation and ideas arising from the earlier excavations and field-
work studies. Rather, the information recovered through geophysical
survey has created significant problems in accepting some of the
apparent ‘certainties’ in previous interpretations, both in terms of the
extent of the inhabited areas and (necessarily) in evaluation of the
representativeness of the results obtained in the past. In the case of
Pefia Amaya, for instance, it seems highly probable that interpreta-
tions based on the limited programme of earlier excavations and test-
pitting failed to grasp the inherent complexity of the site, not only as
regards the early mediaeval phases. To avoid misunderstanding, it is
necessary to stress that limited test excavations are always problem-
atic and potentially misleading as regards what is or is not present
within the investigated areas. Indeed, the only way to make small-
scale sampling effective and representative is to implement high-
quality diagnostics as a first step in the investigative process so as to
provide a preliminary interpretative framework that will then allow
carefully targeted intrusive interventions. Without a reliable diagnos-
tic baseline of this kind we will continue to be at the mercy of chance,
the only way to achieve credible results lying in the kind of extensive
open-area excavation which demands amounts of time and financial
support that seem progressively less likely to be available—and
sustainable—in the straightened economic realities of the coming
years.

Although the disjunction between the written sources and the
material evidence in the field is particularly problematic, the spatial
patterns identified in these two case studies also pose a significant
problem as regard the degree of conscious ‘urban’ planning in the
pre-mediaeval period and in its continuation into and during the early
Middle Ages. In particular the magnetic results at Amaya might well
question the ‘island city’ model that has been proposed so far. In the
case of Aistra the model based on two main poles (Aistra at the bot-
tom of the hill and of San Julidn towards the top) appears now to be

blurred in favour of a polyfocal system that extends over a larger area,
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suggesting the need to review the functioning of the domanial centre
and the mechanisms for withdrawing income.

Another aspect of interest in relation to extensive geophysical
prospection consists not only in the identification and better char-
acterization of the site under examination but also in the proposi-
tion of a new diagnostic paradigm, at least in the Spanish context
and for the early Middle Ages with their impermanent building
materials, poorly defined stratification and fragile material culture.
In the last decades, in fact, the systematic implementation of large-
scale prospection in Europe and more recently and occasionally in
the Mediterranean has shown that it can respond much more
effectively to the needs of archaeological and landscape evalua-
tions than a ‘traditional’ technique relying principally on field-
walking survey, aerial photography and written sources. It has
reached the stage where we must reconsider the research proto-
cols in a modular perspective, placing geophysical prospection at
the first stage in the investigative process. In other words, it is
necessary to develop in Spain, and perhaps more generally within
the Mediterranean area, a new diagnostic procedure for evaluation
of the cultural resource and archaeological record. This must clearly
be more flexible, more responsive and more capable of combining
differing but

of investigation in an original way.

a variety of mutually supportive methods

At the same time it is only realistic to suspect that this enhanced
role for geophysical prospection (especially where deployed on a large
scale) might generate a degree of friction within the archaeological
community, as has been the case with many other scientific tech-
niques when they appear to conflict with the sensibilities of the pur-
ists of the humanities: the theoretical conflict and distrust of the ‘two
cultures’ that make up the reality of the archaeological discipline
has already been called into question by authors such as Lidén
(2013) including Martinén-Torres
and Killick (2015), Moro Abadia (2017), Serensen (2017) and

Martifidn-Torres (2018). Whereas some authors consider the growing

and Eriksson and others

diffusion of scientific methods to form the basis for a new archaeolog-
ical paradigm (Kristiansen, 2014), others reject what they see as the
excessive relevance assigned to procedures and hard science, claiming
greater weight for the humanist and theoretical dimensions of the dis-
cipline (Gonzalez Ruibal, 2014).

Looking beyond these possible schisms the post-Covid context
presents us with a very real challenge. How, for instance, can we build
new protocols and procedures for the evaluation of the archaeological
resource when we are fully aware of the limitations of traditional
approaches but also of the extraordinary progress achieved by non-
destructive diagnostic methods in recent years? How can we reconcile
these factors but at the same time face the political and economic
realities of the coming years as regards the sustainability of preventive
archaeology based on extensive stratigraphic excavation? Ultimately,
the economic, social and intellectual crisis emphasized by the Covid
pandemic might in fact present us with the ‘golden ticket’ to rethink
preventive archaeology in an open, fair-minded and ambitious way,
making greater use of methodological approaches that are already

fully developed and available to us, albeit all too often applied in a

very limited way in various fields of archaeological investigation and

research.
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