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ABSTRACT

Recreational metal detecting currently has a massive impact on North European archaeolo-
gy. However, due to the poor contextual data of the finds, the unsystematic search methods
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and not least insufficient excavations at detected sites, the spatial understanding of the sites

and the knowledge potentially to be gained from metal finds from the ploughzone is still limi-
ted. This paper presents a programme of investigations at the most productive detector site in
Jutland, "Ngrholm’, which offers a framework for interpretation of distribution patterns of the
metal finds recovered over more than two decades by private detectorists. It is argued that
overall changes in settlement patterns as well as changes in the associated field systems are
major dynamics behind the spread of metal detector finds. A detailed, chronological mapping
of the distribution of finds thus allow a reconstruction of the history of settlement and land use

during the Late Iron Age and the Middle Ages.

Introduction

Every year private detectorists hand in thousands
of metal objects recently recovered from the plough
soil of Danish fields, and these finds continuously
invigorate the study of past societies, in particu-
lar the study of Late Iron Age (AD 400-1050) and
Medieval (AD 1050-1536) societies, with new
ground-breaking information (e.g. Horsnas 2018;
Hopilund Nielsen 2014; Moesgaard 2018; Tri-
er Christiansen 2019; Vang Petersen 1994; Watt
2000). Although the records have been produced
in various ways over the years, the recording of find
spots has been standard procedure at most sites
since the beginning of private metal detecting in
Denmark in the late 1970s and early 1980s. How-
ever, in most perspectives the vast research poten-
tial of this spatial data remains to be explored.
Danish research on detector finds and sites has
mainly dealt with spectacular finds and find assem-
blages as well as with treasure trove legislation and
collaboration between museums and private de-
tectorists. Considering the impact of the detector
finds on the discourse of research on societal devel-
opment during the first millennium AD, method-
ology and spatial studies on a more detailed level
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have been given surprisingly little attention. Until
recently the one comprehensive study that broke
this pattern was Margrethe Watts’ work from the
late 1990s onwards on the detector sites of the is-
land Bornholm, mainly dealing with the erosion
of the culture layers and the representativeness of
ploughzone find material (Watt 1997; Watt 2000;
Watt 2009). However, in recent years awareness
of the subject has increased and some local stud-
ies, addressing interpretational aspects of the sites
rich in ploughzone metal finds, have taken a me-
thodical turn (Dobat 2014; Feveile 2014; Heilund
Nielsen and Loveluck 2006). Concerning the spa-
tial dimension, the new comparative study of the
effects of modern cultivation on artefact displace-
ment in the ploughzone published by Mogens
Bo Henriksen is pioneering in Danish research
(Henriksen 2015). But in fact, the Swedish scholar
Jonas Paulsson undertook important pioneering
studies in the field 15 years ago. During the initial
boom of private metal detecting in Denmark in
the 1980s and 1990s, while the eyes of the Danish
scholars were fixed on the fantastic new find mate-
rial and most effort was directed towards attempts
on fitting this into the broad social, economic,
political and religious developments in Iron Age
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and Medieval Denmark, he carried out thorough
spatial studies attempting to create a framework
for the interpretation of the rapidly growing find
material from the Scanian detector site Uppékra
(Paulsson 1999).

A series of investigations have indicated that
spatial studies of the metal objects recovered from
the ploughzone have great explanatory potential
regarding the structures and development of large
Late Iron Age sites, and in rare fortunate cases
perhaps even regarding activities within specific
buildings (Bender Jorgensen and Eriksen 1995,
84; Jensen 1987, 11; Jorgensen 2000; Vang Pe-
tersen 1994). In addition to this, the distribution
patterns of detector finds seems to indicate chron-
ological or functional divisions at a range of oth-
er productive metal detector sites across southern
Scandinavia (Dobat 2010; Feveile 2014; Hilberg
2009; Sarauw and Trier Christiansen 2014; Wah-
lin 2014). However, proper evaluation of the char-
acter and extent of the large detector sites, typically
covering many ha (hectares), requires a large num-
ber of well-recorded detector finds and not least a
substantial level of supporting excavations, as well
as attention to the full range of dynamics, which
affect the record. Hence, only a few sites have been
investigated to an extent allowing intra-site analy-
ses (Fiedel, Hoilund Nielsen and Loveluck 2011;
Jorgensen 2000).

One of the effects of this poor understanding
of a majority of the detector sites is that there are
still no general models for interpreting the spatial
patterns of ploughzone metal finds. In this respect,
observations from Nerholm, which is currently the
most productive of a series of detector sites by the
Limfjord, may offer details of interest. The area has
been searched by numerous detectorists for more
than 25 years, and they have so far turned in over
5.000 objects dated mainly to the Late Iron Age
and the Middle Ages. In the autumn of 2014, the
Historical Museum of Northern Jutland and Aar-
hus University carried out investigations on the hill,
aiming to understand the widespread distribution of
the metal objects in the ploughzone and illuminate
the fundamental development of the settlement in
the area during the first millennium AD. This paper
discusses the results of the investigations and com-
pares these to the overall distribution pattern of the
abundant metal detector finds from Nerholm.

The Norholm hill and the archaeological
record

The narrow eastern part of the Limfjord is flanked
by a series of (by Danish standards) significant hills
surrounded by low-lying meadows. The Norholm
hill on the southern coast of the fjord is one of
these; and today the hill, covering approximately
500 ha, mainly constitutes heavily cultivated, rich
farming land. The present settlement comprises
farms scattered primarily across the southern foot
of the hill, the fishing village ‘Klitgard’ in a low-ly-
ing area by the fjord to the west, and the main set-
tlement of Nerholm village with its Romanesque
church located towards the northeast at an elevated
position overlooking the fjord (Figure 1).

Apart from the metal detector finds, the archae-
ological record from the area is fairly sparse, and
until recently only a handful of minor archaeolog-
ical excavations had been conducted on the hill.
However, the records do contain a series of indi-
vidual finds and isolated structures dating from the
Mesolithic onwards scattered across the hill, ren-
dering it likely that settlement on the hill has been
continuous for millennia. Iron Age settlement
seems restricted to two areas located approximate-
ly 1.5 km apart by the southern foot of the hill. At
Mellemholm to the west, minor excavations have
uncovered settlement from the Late Pre-Roman
Iron Age (200-0 BC), and aerial photographs have
revealed settlement traces across a large area nearby
(FF' 120508-28 & 32). In the same area, part of
a burial ground with graves from the Late Roman
Iron Age (AD 200-400) and the Early Germanic
Iron Age (AD 400-530) has been excavated regu-
larly during recent years (Posselt 2014).

To the east, close to the farm ‘Ostergard’,
are the remains of another Iron Age Settlement
(FF 120508-69). This settlement was one of the
focus areas of the investigation campaign carried
out at Nerholm in 2014, during which its extent
and basic character were explored through a tar-
geted trial excavation. The trial trenches revealed
intensive settlement remains across an area of
approximately three ha, strictly delimited to the
north by a contemporary road. Postholes, presum-
ably from longhouses, were scattered across the
entire area, and to the northeast, scattered sunken
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Figure 1. Investigated areas and Iron Age and Medieval settlements and graves at Ngrholm. Black square = settlement
500 BC-AD 400, Red cross = grave/burial ground AD 1-500, black dot with red cross = ring ditch (Grave? AD 600-950),

yellow zone = settlement AD 200-650. © Geodatastyrelsen.

featured buildings were recovered within an area
of 5000 m?situated by the road. Few structures
were excavated, leaving no possibility of a more de-
tailed evaluation of the character of the settlement.
However, soil samples taken from a broad range of
structures across the settlement show a remarkable
number of fish bones, testifying to what appears
to be intensive, local coastal fishing, most likely
performed on a seasonal basis. Both C-dating
and the abundant metal detector finds recovered
across the area indicate that the settlement thrived
during the 3"-7" century AD. In addition to this,
longhouses spotted on aerial photographs from the
neighbouring field to the west most probably rep-
resent the preceding settlement (FF 120508-60),
and considering the direction of the road it seems
likely that the settlement gradually shifted along
the road (Posselt and Trier Christiansen 2015).

In addition to the settlement remains, a couple
of Roman Iron Age (AD 1-400) graves have been
investigated in connection to the late phase of the
Ostergard settlement, and in the 1980s a rich grave
from the Early Roman Iron Age (AD 1-200) was ex-
cavated immediately to the north of the early west-
ern phase of this settlement (FF 120508-31).

Finally, several attempts to find settlement re-
mains at the most promising locations on the top
of the Norholm hill have failed over the years.

However, during the 2014 campaign a ring ditch
that may have encircled a Late Iron Age grave was
uncovered on an elevated plateau overlooking the
fjord 300 m west of Norholm village on the north-
ern part of the hilltop.

Metal detecting at Nerholm

The modest level of archaeological investigation
contrasts with that of metal detecting conducted
at Norholm. The first finds from the hill were re-
covered in the late 1980s, and during the 1990s
the area became increasingly popular among the
highly active detectorists of the region. At present,
the find record contains 5,640 metal detector finds,
the majority of which are High- and Late Medie-
val (AD 1200-1536) coins. In particular, the coarse
copper-alloy ‘civil war coins’ are abundant. Anoth-
er major category is jewellery, especially brooches,
which dominate the find material throughout the
Iron Age and Early Medieval Period. Moreover, a
large proportion of the detector finds consists of re-
cent finds that remain to be properly determined,
as well as a series of undated fragments, scrap piec-
es and other miscellaneous objects (Table 1).
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Coins Jewellery/ ]_)ress Tools
accessories

Bronze Age - Iron Age 13 88 7
1800-0 BC 0 9 7
AD 1-400 13 79 0
Late Iron Age 10 271 25
AD 400-530 0 67 0
AD 530-800 0 131 0
AD 800-1050 10 73 25
Roman Iron Age — Medieval Period 6 36 25
AD 1-1050 0 19 1
AD 900-1200 6 16 12
AD 1-1536 0 1 12
Medieval Period 1722 204 160
AD 1050-1200 8 93 82
AD 1200-1400 634 1 0
AD 1400-1536 133 0 0
AD 1050-1536 947 110 78
High Medieval Period — Renaissance 700 18 85
AD 1050-1660 700 18 85
Post-medieval Period 210 14 18
AD 1536-1660 41 13 18
AD 1660-2015 169 1 0
Undated 807 68 37

Total 3468 699 357

Table 1. The composition of the detector
Other Total . .
find material recovered at Ngrholm.

109
0 16
1 93
12 318
0 67
3 134
9 123
11 78
10 30
1 35
0 13
237 2323
98 281
0 635
1 134
138 1273
58 861
58 861
38 281
38 110
1 171
758 1670
1116 5640

All the finds have been recovered by private de-
tectorists, more than 20 of whom have handed
in finds from the area over the years. Today the
scatterplot covers almost the entire hill, indicat-
ing that most of the area has been intensively sur-
veyed (Figure 2). However, there is no doubt that
the well-known skewed search patterns of private
detectorists, who will typically spend most hours
surveying in areas where metal detecting has pre-
viously been successful, are naturally a major is-
sue in relation to the spatial representativeness
of the detector finds at Nerholm. With that in
mind, the eastern and southern part of the hill,
showing dense clusters of finds, are probably the
most thoroughly surveyed areas. On the other
hand, the widespread distribution of the numer-
ous small Medieval coins shows that the detector-
ists have been very active across the majority of
the fields on the hill. Apart from the constraints
of the modest area covered in the existing settle-
ment and associated gardens, metal detecting has
only been limited on a couple of minor fields: in
one of these a landowner prevented access, and in
another access was limited because of the plant-
ing of Christmas trees.

Because the finds from Nerholm have been re-
covered by a broad range of detectorists during a

period of almost 30 years, the quality of the met-
al detector find data varies considerably. A major
proportion of the finds were recovered before the
introduction of GPS, initially used by some detec-
torists of the region in 2006-2007. Thus, most of
the find locations have only been ‘measured’ by eye
and subsequently recorded on enhanced copies of
map sections of the area. Only 1.004 (18 % of the
total) recent find locations have been recorded us-
ing GPS.

Ideally, only GPS-recorded finds should be used
for detailed spatial analysis. However, the early finds
with poor location recordings have been included
to varying degrees in the following, regardless of
the fact that the accuracy of the early recordings
on maps is poor and difficult to properly estimate.
Given the scale of the maps and their level of de-
tail, it is hard to imagine that many of these finds
have been wrongly marked by much more than
100 m, and deviations of that scale are of limited
significance to the following analyses, focusing on
a very rough overall level. However, the finds with
the poorest spatial data, the ones with the find spot
marked as a region, are only included in the initial
analysis of the relationship between settlement and
ploughzone metal finds, and in this case solely be-
cause they appear to enhance the impression left by
the more reliable finds.
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Figure 2. The distribution of all metal detector finds recovered at Ngrholm (5.648 finds). Red dot = find location recorded
by GPS (1.004 finds), green dot = find location recorded as point on a map (358 finds), black dot = find location recorded
as a region on a map — typically part of a field (4.280 finds). © Geodatastyrelsen.

Cultivation and ploughzone detector
finds

Metal detector finds from the ploughzone are a very
elusive research base that has potentially been af-
fected by a series of post-depositional processes. In
terms of spatial studies on a local scale, which is the
intention of the following, the effect of cultivation
is of particular interest. Naturally, all detector finds
have been affected by cultivation, given the fact
that they are almost always found in the modern
ploughzone. The finds have initially at some stage
been pulled upwards, in most cases probably by the
plough, thereby being removed from their origi-
nal context. During the same process and typically
during later processing of the soil, the objects have
been further displaced horizontally (e.g. Feveile
2011; Henriksen 2015; Kromann and Watt 1984;
Paulsson 1999; Sarauw 2016; Ostergren 1985).

Disturbance by farming machinery is no new sub-
ject to archaeology and has been a major issue of
ploughzone archaeology since the 1970s (e.g. An-
dersen 1973; Lewarch and O’Brien 1981; Roper
1976). In connection to metal detector finds, the
phenomenon has typically been visualised by scat-
terplots of ploughed-out treasures or hoards (e.g.

Horsnas 2018, fig. 2.47 and 2.48; Kromann and
Watt 1984, fig. 4; Sarauw 2016, fig. 3). Henriksen
has recently studied these processes through a se-
ries of case studies of such interrelated finds found
scattered in the ploughzone. His studies demon-
strate that the ploughing direction has a major im-
pact on the displacement, a conclusion support-
ed by the long oval outline of scattered pieces of
ploughed-out treasures in fields, which are always
ploughed in one direction. Shifting ploughing di-
rections leaves a more circular outline indicating a
shifting direction of displacement. In addition to
this, a few of his examples also underline that in
some cases these regular displacements have been
enhanced or disturbed: either by the displacement
of a larger lump of soil containing several objects,
or by contrasting directions of displacement caused
by differing ploughing directions at the edges of
the fields. To add to the complexity, several other
phenomena influence the degree of displacement,
the size and the shape of the object and the terrain
(sloping terrain enhances downhill displacement)
being the most important (Henriksen 2015).
Furthermore, the displacement of objects
in the ploughzone is, of course, a dynamic pro-
cess changing over time as the soil of the fields
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is repeatedly processed, most often annually, and
crops and cultivation strategies are altered. Both
experimental archaeology and hoards eroded by
years of ploughing and further processing of the
soil testify to the fact that objects can be displaced
several meters a year, or even more (Henriksen
2015, 75-82; Yourston, Gaffney and Reynolds
1990; Ostergren 1985); in severe cases, there are
indications that a few individual objects have
been moved more than 80 m (Feveile 2011, 270;
Sarauw 2016, fig. 3). Fortunately, the horizon-
tal displacement of most objects is rather limit-
ed. Even after many years in the ploughzone, the
distribution of a scattered hoard typically remains
rather modest, with a distinct central concentra-
tion of objects indicating the original location of
the hoard (Henriksen 2015).

Finally, the investigation of a large area like the
Norholm Hill must consider that distribution pat-
terns could be severely skewed by uneven levels of
erosion. In general, the fields across the entire hill
have been intensively cultivated in modern times,
and erosion due to deep ploughing appeared ex-
tensive in most areas investigated by excavation.
At Mellemholm towards the southwest, the sad re-
mains of several graves almost completely ploughed
out have been investigated, and at the Ostergird
settlement to the east only a few cm were left of
some of the sunken featured buildings. No doubt,
the many metal finds in these areas are the result
of advanced erosion. On the hilltop, only a few
structures have been found and these were a few
cm deep, also indicating severe erosion.

To conclude, the present state of knowledge
leaves no reason not to trust the overall distribution
pattern left by the metal detector finds, although
locally, minor low lying areas may of course have
been protected from the erosion caused by plough-
ing by the deposition of protective layers of soil
carried by the wind or washed down by rain.

Interpretation of ploughzone finds

The interpretational perspectives of the remov-
al from the original context and the subsequent
displacement of the objects in the ploughzone
are severe at a site like Norholm, which is char-
acterised by a large amount of varied find ma-

terial sharing the same context and found scat-
tered across a vast area and accumulated over a
long period of time. The find material at such a
site is bound to be a product of a wide range of
different activities, most of which are impossible
to infer from the data available. The core of this
issue is the insurmountable challenge of proving
contemporaneity. Once removed from the orig-
inal context, the only guaranteed way to prove
contemporaneity is to find fragments belonging
to the same object. And even in such cases, one
has to consider the possibility that fragmentation
took place prior to deposition. One thought-pro-
voking example of the latter was demonstrated by
two fragments of the same brooch from Randlev,
eastern Jutland. These had clearly circulated af-
ter fragmentation, as one fragment was found in
an undisturbed grave and the other recovered by
metal detector on the neighbouring hill 400 m
away (Jeppesen 2010).

Therefore, except in the case of extremely lucky
incidents there is no way of proving that two or
more objects from the ploughzone at large com-
plex detector sites have been deposited as a result
of the same activity. On the other hand, a consid-
erable number of finds of the same date must be
expected to reflect patterns of related activities on
a more general level. In this respect, the dating of
the object is a critical issue: the more general the
dating, the weaker any argument for contempo-
raneity will normally be. This issue is the primary
reason that collecting a huge number of iron ob-
jects is most often abandoned at large, complex,
Late Iron Age sites (e.g. Dobat 2010, 148; Pile
2007, 147). In this light, any argument involving
the spatial relations of the many pieces with poor
dating from Nerholm is invariably going to be
very speculative, considering the apparent high
level of continuous activity on the hill ever since
the Early Iron Age.

As a consequence of issues connected to the
displacement of the objects in the ploughzone,
the selective recording, the varying standards of
recording, the biased intensity of the metal detec-
tor surveys and the modest number and extent of
supporting investigations, detailed intra-site analy-
ses are not an option at Nerholm. Thus, the rough
patterns left by the metal objects will be the focus
of the following analysis.
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Figure 3. The distribution of Iron Age and Medieval metal detecting finds recovered at Ngrholm. Yellow dot = 1¢-6* cen-
tury, turquoise dot = 7t-10t century, blue dot = 11*"-13t" century, dark green dot =undated/ other periods (finds with poorly

recorded find location included). © Geodatastyrelsen.

The metal detector finds and the settle-
ment

If the distribution of all the metal detector finds
from the ploughzone is compared to the rough
outline of the settlement at Norholm from the
first seven centuries AD, good correlation can be
observed in many areas (Figure 3). Despite the
generally dispersed picture left by the metal de-
tector finds, the settlement areas at Mellemholm
and Ostergird stand out as clusters of finds of sim-
ilar dating. In particular, the large settlement at
Dstergird from the 3" to the late 7" century is dis-
tinctively marked. Whereas the western settlement
by Mellemholm would only be vaguely visible if
the finds whose location was poorly recorded were
excluded. Generally, the proportion of these finds
is high in this area due to the fact that this is where
metal detecting initially began at Nerholm during
the late 1980s, and most of the finds were recov-
ered prior to the introduction of the GPS.

The dated finds from both settlement areas consist
almost exclusively of brooches, and since graves as
well as settlement remains were located in both are-
as, the ploughzone finds may originate from either
type of context. It seems reasonable to assume that
a considerable number of the brooches recovered at
Mellemholm come from eroded graves, as the graves

of the burial ground in this area are heavily eroded.
At Ostergird the situation appears more complex,
as the graves found thus far are few and scattered,
and because recent excavation results have shown
that brooches are also deposited in cultural layers
scattered across the settlement. In addition to this,
a couple of the beak brooches found at ODstergard
are incomplete fragments — waste or unfinished
products from a workshop rather than grave goods.
Furthermore, no graves contemporary to the later
part of the settlement, the 5*-7% century, have been
recovered here. Hence, it seems likely that most
brooches found at Ostergard were dropped or oth-
erwise deposited at the settlement or nearby. How-
ever, a few of the older brooches from the Roman
Iron Age may originate from ploughed-out graves.

Due to the poor level of investigation, the
boundaries of the early Iron Age settlement and
burial ground towards the southwest at Mellem-
holm are unknown, so it is not possible to discuss
the correlation of the small-finds scatterplot to the
distribution of the archaeological structures. How-
ever, this is, at least partly, the case at the eastern
settlement at Ostergard. The northern, southern
and eastern boundaries of the settlement have been
located. It is only a question of whether the full ex-
tent of the settlement towards the west-southwest
was uncovered during the 2014 excavation.
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If buffer zones with an interval of 100 m are set
up around the settlement, it is clear that the densi-
ty of finds is high in and immediately around the
settlement and about 100 m from settlement the
number of brooches drops significantly (Figure 4).
Furthermore, most finds have been found in and
around the northern part of the settlement, which
may indicate that the majority originate in the area
characterized by sunken featured buildings.

Considering the issues connected with the dis-
placement of the objects in the ploughzone and
the inaccuracy of the recorded find locations, it
is never going to be possible to estimate whether
the finds were actually deposited in the settlement
or immediately outside. However, the widespread
distribution of the brooches, which show no sig-
nificant clustering, leaves the impression that the
majority were dropped accidently.

At present physical evidence of the settlement
phases from the 8"-11* century has not been re-
covered. Hundreds of metal detector finds testify
to increasing activity on the hill during this period,
but the finds are generally widely distributed and
appear intermixed at random. The scatterplot of
finds covers most of the eastern part of the hill with

only a few clusters vaguely demarcated; and the
results of the investigations conducted on the hill
render it increasingly unlikely that the remains of a
large settlement are to be found on the open fields
on the hilltop. Towards the north, immediately
south of the existing village, a concentration of Vi-
king Age finds could indicate that the settlement
relocated here during the Late Germanic Iron Age.
Part of this area was actually investigated during
the 2014 excavation, and no traces of Viking Age
settlement were recovered here. It seems most like-
ly that the remains of this settlement phase are to
be found under the existing village.

Intra-site studies of the distribution of the Late
Medieval finds in the actual settlement are not
possible as the remains of the Medieval village are
almost certainly completely covered by the exist-
ing village. The Romanesque church reveals the
approximate location of the Medieval settlement;
trial trenches dug close to the village boundaries to
the west and south have shown no indication that
earlier phases of the village stretch beyond the ex-
isting settlement, while to the north the terrain is
unfit for settlement because it slopes. Only towards
the east-southeast is there a slight chance of finding
substantial traces of the predecessor of Nerholm

metres

Figure 4. The density of ploughzone metal detector finds at the Iron Age settlement at @stergard and in the vicinity. Yellow
region = settlement. Yellow dot = 15-6" century, turquoise dot = 7"-10" century, green dot = all other (finds with poorly

recorded find location excluded). © Geodatastyrelsen.
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village in open terrain. However, one thing is very
apparent at Norholm. Large numbers of Medieval
coins and other small objects have been scattered
outside the village across all fields to the south and
southwest of the village — many as far as 1.5-2 km
from the village.

Metal detector finds in the landscape

Given the modest level of archeaological investiga-
tion, traces of minor settlements may still be hiding
on the Norholm hill. Nevertheless, it seems safe to
assume that a major proportion of the 400 ha cov-
ered by the scatterplot of detector finds only con-
tains a few scattered archaeological structures. The
circular ditch found on the hilltop during the 2014
investigation may, however, indicate that some of
the Late Iron Age detector finds scattered in this
area and other finds scattered outside the actual
settlement areas perhaps derive from eroded graves.
Due to the tradition of placing the graves in grave
mounds and stone settings erected on the surface,
most remains of graves from the Late Germanic
Iron Age and the Early Viking Age, in particular,
are probably only present in the ploughzone. On
the other hand, this can only account for some of
these extremely scattered finds. The extensive spread
of the small metal finds is a characteristic feature of
several of the productive sites by the Limfjord (Trier
Christiansen 2008, 102). Similar tendencies were
obvious when the Bejsebakken settlement was exca-
vated about 9 km east of here in 1998-2000. Prior
to the excavation, the entire southern half of the
hill was surveyed. A total of 62 ha was covered in a
system of trial trenches 10 km long and spaced at
20 m intervals (Sarauw 2006, 12; Sarauw 2019, 22-
23). During the 1980s and early 1990s, the hill was
a treasured site for the local detectorists, and small
metal finds from the Late Iron Age have been recov-
ered from most parts of the area. On the top of the
hill was a marked cluster of finds, and it transpired
that these pointed to five ha of settlement remains.
But no archaeological structures contemporary to
the detector finds that were found scattered or in
small clusters across the rest of the area were ever
located.

The wide distribution of the finds is far too ex-
tensive for it to be a result of erosion and displace-

ment caused by modern ploughing and harrowing.
It seems very likely that the scattering of objects
was caused by large-scale distribution of settle-
ment waste, used as fertiliser on the fields. This
must definitely be true of the widespread Medieval
coins at Norholm. The distinctly wide distribution
of these coins probably reflects intensively cultivat-
ed fields. Even if one imagined that the abundant
coins were dropped during large-scale markets held
on the hill, for instance, the distribution seems far
too extensive. If isolated outliers and remote clus-
ters are omitted, the main scatter still covers more
than 300 ha.

The secondary distribution of cultural deposits
containing metal objects could, of course, be fairly
recent, meaning that most of the finds scatter only
reflects modern agricultural strategies. However,
there is no record of this practice; and the fact that
the scatterplots of objects from different periods
varies indicates either that the spread of the metal
objects took place at different times, or that they
were taken from different cultural deposits and dis-
tributed in different fields. The latter seems unlike-
ly as the 11"-12 century finds and the finds from
13*-14™ century do not display the same pattern
of distribution, even though these were probably
deposited originally in waste in the same place — in
Norholm village. They would most probably have
been randomly mixed and scattered if the manur-
ing had been carried out in later times.

The abundant Iron Age finds found widely distrib-
uted outside the settlements may be products of
a broad range of activities. Some may have been
dropped on the fields during field work or other
activities, some may have been secondarily depos-
ited in waste used as fertiliser, and others may have
been deposited intentionally in graves or hoards.
Although the original contexts are unknown to us,
it appears plausible that the finds reflect areas of
intensified activity in a broad sense. Furthermore,
compared to the scenario displayed by the finds
widely distributed on the surrounding fields of the
settlement during the High- and Late Medieval pe-
riod, it appears likely that a fair proportion of the
widely distributed objects dated to the Late Iron
Age and Early Medieval period have ended up on
the remote fields due to similar processes. If this
is the case, the distributions of the metal detector
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Figure 6. The distribution of metal detector finds from the 7t*-10t*century (black dots) and the exploitation of the landscape
at Ngrholm in the 19" century. Background: land exploitation zones on the cadastral maps. (Finds with poorly recorded find

location excluded). © Geodatastyrelsen.

finds may depict a rough outline of the most inten-
sively cultivated fields during this period, too.
Further support for this hypothesis may be
found by comparing the distribution of the metal
detector finds to the earliest detailed maps of land-
scape exploitation, found on the cadastral maps of
the early 19™ century (Figure 5-8). Interestingly,
the spread of the finds is almost exclusively restrict-
ed to the zones of 19" century arable land. Only a
few finds have been recovered from the meadows
surrounding the hill. This is hardly a surprise, as
both past activities in general and present metal

detecting have probably been modest in these ar-
eas — particularly to the north of the hill, where
the forelands by the fjord are never ploughed and
hence have probably never been exposed to met-
al detection. However, the almost total absence of
finds from the heaths is striking. Only two medie-
val finds have been recovered in the heaths, which
are found on both sides of the hill. Today both ar-
eas are cultivated fields — optimal detecting terrain.
The absence of finds in these areas indicates low
activity throughout the Iron Age and the Middle
Ages and supports the argument that the scattering
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Figure 8. The distribution of metal detector finds from the 13t*-14tcentury (black dots) and the exploitation of the lands-
cape at Ngrholm in the 19" century. Background: land exploitation zones on the cadastral maps. (Finds with poorly recor-

ded find location excluded). © Geodatastyrelsen.

of the metal objects is not the result of recent pro-
cesses. The distinct pattern could, of course, have
been caused by post-medieval large-scale digging
of heath turfs used for e.g. fuel, manure or building
materials. But there is no record of such activities
having taken place on the hill in recent times and
the same pattern can with only a few exceptions be
found across most of the eastern Limfjord region.
It thus seems plausible to assume that these areas
were already heath lands prior to the Middle Age,
or that they became so during this period. Actually,
it seems likely that turfs were dug in the heath and

in the surrounding low-lying meadows on vary-
ing, but probably often rather large scales from the
Pre-roman Iron Age onwards. The existence of vast
heath lands near the settlements on the hills by the
Limfjord and the exploitation of heather and turfs
during the Iron Age has been testified through a
long range of investigations (e.g. Dalsgaard 2009;
Henriksen, Harild and Mose Jensen 2009). Fur-
thermore, Runge has, based on finds and archaeo-
botanical analyses of material recovered at the Ear-
ly Iron Age settlement ‘Norre Hedegard’, argued
that the strategy of letting imported turfs soak the
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nutrients deposited by husbandry in folded are-
as and stables for subsequent distribution on the
fields was in fact probably a manuring strategy in
practice at some of the highly specialised stationary
settlements by the Limfjord since the Early Iron
Age (Runge 2009, 254). Sod-manuring has been
fairly common in the sandy areas of western and
northern Jutland in historic times and the strategy
has also been traced in Viking Age contexts (Haack
Olsen 2005; Lerche and Jensen 1968; Madsen and
Vegger 1992; Stoklund 1990).

Sod-manuring probably enhanced the main-
tenance of existing patterns of land exploitation,
since this strategy normally included the import of
turfs from adjacent areas in the outfield: an invest-
ment in the arable land with a marked preserving
effect on field systems: once cleared and manured
regularly, fields were only reluctantly given up.
Furthermore, the continuous feed of new soil may
explain why so many objects have survived a stay
of more than a thousand years in the ploughzone.
They were gradually buried in a deep layer of top
soil and only deep modern ploughing have brought
them into circulation again.

The heaths may even have covered a much wid-
er area prior to the 19 century cartographic survey
of the hill. In both areas, wide ones bordering the
heaths are free of finds. Naturally, the scatterplot of
the finds is not sharply delimited. However, if we
ignore a few extremely scattered Viking Age finds,
several of which are pieces of horse gear — proba-
bly dropped more randomly in the landscape than
most other types of finds — the western heath cov-
ered almost half of the Norholm hill during the 7
to the 12 century, but was reduced markedly, in
particular on the central part of the hill, during the
13" century. An area of approximately 50 ha al-
most exclusively dominated by finds from the 13*
and 14™ century indicates this expansion of arable
land. Furthermore, during the same period activity
seems to have picked up in two other smaller areas.
To the west close to the fishing village Klitgard, an
area of approximately five ha has yielded a series of
finds, and towards the northeast a cluster of finds
points to exploitation of new lands. The extent
of the latter area is hard to estimate as a number
of the finds here are quite scattered. However, at
least 10 ha must have been incorporated, and sev-
en finds dating to the late 10™-12% century may

indicate that the expansion here started one or two
centuries earlier than in the other areas.

If we can trust the distribution of the finds from
the 13™-14" century to roughly mirror the cultivat-
ed land, it covers an area of between approximately
220 and 280 ha, as opposed to the finds from the
11*-13" century which point to only 150-180 ha.
But the scatterplots are, of course, not sharply de-
limited and a few scattered finds dating AD 1000-
1200 in the areas of expansion may indicate a grad-
ual intensification of exploitation towards the end
of this period. Estimates of the situation prior to
approximately AD 1000 are challenged by the fact
that a larger part of the finds may represent the scat-
tering of eroded graves, thereby disturbing the over-
all picture. However, the main spread of the finds
from the 7 to the 11% centuries covers an almost
identical area to that of the finds dated to the fol-
lowing centuries. Hence, it seems that the extent of
the cultivated land remained roughly the same dur-
ing these centuries, except perhaps from the areas
gained from disused heathen burial grounds. Since
the village was most likely situated in approximate-
ly the same location during this period, one could
argue that the distribution pattern might be the
product of a manuring strategy initiated anytime
within this broad period, and that finds of mixed
dates were brought out during a few late manuring
campaigns. This cannot on the basis of current evi-
dence be conclusively rejected. However, given the
scope of the spread, these would have had to be very
extensive campaigns or a very structured process of
many smaller ones. It appears much more likely that
the widespread distribution was generated by centu-
ries of repeated manuring.

Estimates of arable land during the first six cen-
turies AD following the same model is not pos-
sible, as the finds outside the settlements are few
and scattered. Hence, a few ploughed out graves
could potentially drastically affect the calculation.
However, a couple of spatial tendencies can be
observed. First of all, the finds from the first five
centuries AD present a much more scattered pic-
ture. Because of the bipartition of the settlement,
activity and possibly the exploitation of land seem
to have covered a larger area than in later periods.
Actually quite a few of these older finds have been
recovered in the areas of the High Medieval expan-
sion suggested above. Secondly, the finds from ca.
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AD 530-600 appear to signal a transitional phase
between the old system of scattered land exploita-
tion and the later pattern of intensified use focus-
ing on the eastern part of the hill, although the
number of finds is sparse and the picture is pro-
portionally vague when the chronological perspec-
tive is refined. Apart from a few outliers, the finds
outside the Dstergaard settlement mainly seem re-
stricted to a smaller area of 15-20 ha directly north
of the settlement. This area was covered by several
trial trenches during the 2014 investigation and no
traces of contemporary archaeological structures
were located here.

The one major area of uncertainty is towards the
southwest, near Mellemholm ¢. 2.5 km from the
Norholm village. Throughout the 7* to 14® cen-
tury the finds in this area are few and scattered,
probably therefore reflecting more extensive ex-
ploitation of the area. Perhaps, despite being fairly
remote from the village, the area was still worth
cultivating without intensive manuring due to the
nutrients accumulated there by the settlers during
the Iron Age (1000 m has been suggested to be the
maximum rational distance for the distribution
of manure (Hansen 1973, 14)); or perhaps settle-
ment in the area was never completely abandoned,
but was simply markedly reduced.

Conclusion

Like all finds removed from their original context
and recovered from the turbulent topsoil layers
of modern fields, metal detector finds from the
ploughzone are an elusive source of evidence, in
particular in relation to spatial studies. The quality
of the finds from Nerholm is further limited by the
varying standards of recording conducted by the
private detectorists in the field. Nonetheless, the
metal detector finds recovered on the Norholm hill
seem to mirror not just the overall development of
the settlement but possibly also to some extent the
exploitation of the surrounding landscape during
the Iron Age and the Middle Ages.

When they are combined, the detector finds
and the rest of the archaeological records outline
the spatial development of settlement at Norholm.
Initially during the Roman Iron Age settlements
seem to have thrived in two locations situated

1.5 km from one another by the foot of the south-
ern side of the hill away from the fjord. According
to the distribution of the detector finds, the west-
ern settlement at Mellemholm was abandoned or
reduced some time during the late 6" century. The
eastern settlement at Ostergird thrived for a cen-
tury more and seems to have moved gradually east-
wards, presumably along an existing road. Finally,
the settlement was moved during the 7™ century,
probably 800 m to the north to its final destina-
tion, where the village of Norholm is situated to-
day. However, the existence of the previous Iron
Age settlements was not completely forgotten.
This is indicated by the names of the fields on the
19" century cadastral maps: the entire southern
part of the hill carries the name ‘Gammel Jord
(‘Old Ground’) (Frederiksen 1960, 17).

The widespread distribution of metal finds
outside the settlements is most likely a result of
the fertilization of fields with waste from the set-
tlements, whereby the areas with a high density
of finds probably represent arable land to a large
extent. Following this hypothesis, the cultivated
fields appear to have covered roughly the same area
of 150-180 ha during the 7% to the 13" century,
whereas the area of cultivated land seems to have
been expanded by 50-100 ha during the following
centuries. Although slightly late, this development
correlates well with the general impression of a ru-
ral expansion in Denmark during the period AD
1000-1250. However, due to the early intensifica-
tion of agricultural production, the extent of the
expansion appears modest compared to estimates
of the development in other areas of Denmark
where the extent of arable land may have been
multiplied by 4-5 during this period (Stenak et al.
2009, 283-301,288-289). The investigated parts
of the Iron Age settlement at Nerholm are too
modest to support this decisively. But in the thor-
oughly investigated areas on the neighboring hills
in the vicinity of Aalborg to the east, settlement
is remarkably dense (Nielsen 2002; Runge 2009,
165;) and the development of highly stationary
settlements at many locations in the region during
the Early Iron Age indicates the economic adap-
tion to high population density as early as 300-100
BC (Lund 1998, 163).

If the suggested interpretation of the metal finds
from the ploughzone, and hence the estimates of
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cultivated fields is even remotely correct, the de-
velopment on Nerholm represents a contrast to
the results of the most recent comprehensive stud-
ies of land exploitation in Iron Age and Medieval
Denmark, the AGRAR 2000 project’ (Odgaard
and Remer 2009). These studies present a general
picture of the agricultural development in Den-
mark during the first millennium AD in which
a large proportion of nutrients were presumably
derived from animal husbandry and where arable
land consisted of fairly small intensely cultivated
parts of the infield close to the settlement (Fabech
and Ringtved 2009, 166). Even though it is im-
possible to infer anything about the basic strategy
of cultivation, rotation cycles and fallow periods,
and even if we consider that there may have been
patches of uncultivated land here and there within
the vast area of the finds distribution, the extent of
the area manured with waste from the settlement
during the 7" to the 11" century appear strikingly
large compared to the 4-6 ha suggested to be the
cultivated part of the 50-100 ha infield of a stand-
ard settlement of 4-6 farms from the Viking Age.
According to the oldest historical counts Norholm
was the largest village and had the richest soil in
the region (Himmerland) in the 17% century.
35 farms with land and 20 units without land are
listed and the total size of arable land was at that
point in time 860 acres (Frederiksen 1960, 65).
No doubt the village at Norholm was somewhat
larger than an ordinary agrarian settlement in the
first millennium too, but the large area of culti-
vated land probably also reflects the practice of an
agricultural strategy that relied on cereals grown in
the fields to cover a decisive part of the basic diet of
the population and perhaps also a strategy aimed at
producing a surplus. In short, a development of an
extensive open-field system that resembles the one
commonly perceived to take place centuries later
during the 11*-12* century.

The considerable discrepancy between the esti-
mated extent of arable land presented by Ringtved
and Fabech in connection with the Agrar 2000
project and the size of arable land at Nerholm,
suggested here, is probably also due to the fact
that somewhat less favorable farming areas in
Sweden and Norway formed an important inspi-
rational base for the model of agricultural devel-
opment presented in the ‘Agrar 2000 project’. In

relation to densely populated areas in southern
Scandinavia with soil of fairly good agricultural
quality like the Limfjord region, it might be more
beneficial to look for inspiration in, for example
England, where the development is characterized
by a marked shift towards intensified cultivation
of land, including the cultivation of large open
fields sometime around AD 700 (e.g. Rippon,
Fyfe and Brown 2006; Williamson 2003). Al-
though perhaps visualized better at Norholm due
to unusually intensive metal detecting for almost
30 years, the widespread distribution that char-
acterises the find record from this hill is by no
means a unique phenomenon. Most other sites in
the region, as well as many sites from other parts
of southern Scandinavia, display similar spatial
patterns (e.g. Feveile 2014, fig. 3; Henriksen
2002, fig. 6; Trier Christiansen 2008, 102; Ulrik-
sen 1998, 99; Wahlin 2014, 148). However, the
wide distribution of the finds is rarely considered,
and spatial studies of the metal detector finds are
generally neglected. The study of the Norholm
material suggests that local spatial studies of the
detector finds, even though often on a very rough
scale, may be worth the effort, but also that even
basic settlement locations and extents may be ex-
tremely difficult to deduce solely from the scatter-
plots of the metal finds from the ploughzone in
less well-surveyed areas.
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Notes

1 FF refers to the Danish record of sites and monuments
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