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Using of the magnetic prospection in Denmark.

Magnetic. methods were used in Denmark in- two different ways: first, far

archaeomagnetic dating, and second for magnetic surveying.

The first magnetic survey  in Denmark was carried ool in 1985 on the Homan Age iron-smeiting
site Drengsted in Southerm Jutland, which immediately showesd the effeclivencss of this method
for- searching for slag-blocks (Abrahamsen, 1965),  Another archagological objeets, which
create a strong anomalias, and therefore are perspective objects for magnetic sunvey, are
polfery kins Several of them were investigalted with magnatometier in the filed and also
archasomagnetically dated (Abrahamsan el al, 1982, Abrahamsen et al, 1991). A useful
axpanance was ohlained by geomagnetic feld measurements over a reconstructed Bidstrup
brick kins (Hansen et al, 1980) Many age delerminations of archaeological matarial has bean
carmed out af the Gecphysical laboratory. of Aarhus University by Niels Abrahamsan, Niels
Brainer and their colleagties. (Abrahamsen & Brainer, 1930, 1593 Abrahemsen, elal, 1998).

Since 1992 a systematically magnetic survey was carried out in South-
West Jutland mostly on the Roman Age iron-smelting production centers by Olfert
Woss (Mational Museum) and Tatyana Smekalova (St.Petersburg State University
Russia). There were also several promising magnetic surveys for the investigation of
other archaeological objects. Some of these results are presented below.

Far the conditions of Denmark, especially for Southern-Western Jutland, where
almost all the land is cultivated, the only part of archaesological objects, still
preserved are those, which were underground in ancient time; there are all kinds of
pits (household pits, pit-dwellings. postholes); wells, ditches, and also slag-block etc.

The usefulness of the magnetic survey on the archaeological sites in
Denmark was determined because of the combination of two conditions:

1) big enough contrast of the magnetic properties of archaeoclogical material and
surrounding matter - nonmagnetic mother rock, which is sand (see Table 3}
2) very low noise lavel.

Table 3. Magnetic properties of archaeological material from Denmark.
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Hov. Neolithic flint mines.
Northern Jutland. Denmark.

Results of excavations.
Black spots are flint mines,
which are shown on magnetic mag
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Denmark. Jutland and Bornholm. Cooking pits.
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A row of

cooking pits

in Bredbak

near Holstebro.
Magnetic map

and the result

of excavations.
Contour interval 5 nT.
Positive anomalies
{solid lines)

of amplitudes

of 100+300 nT

are from cooking pits,
which contain
highly magnetized
fired granite stones.

A group of cooking pits at Agerbygard on Bornholm.
Magnetic map. Contour Interval 5§ nT. Positive
anomalies (solid lines) of amplitudes of 100=300 nT
from cooking pits are clearly seen,

aven there is 3

a strong magnetic
background

of granite mather
rock,

Excavations,
carried out

on the marked
areas in both
cases, have
completaly
proved the
results of
magnetfic survey.
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Magnetic prospecting of iron smelting sites with slag pits
of Roman Age in SW Jutland

Iron smelting furnaces
with - clay  shafts " ‘and
underlying  slag-pits . were
widely distributed throughout
the western part of Jutland in
the period Znd-6th  century
AD {Voss. 1893a. p.208)
Almest 100 smelting - sites
from this  period  have now
been located. Furnaces of
this \ype are well known fram
4 big area of Europe since
theand- o af o cthe . first
millennium. B.C. to the  first i ﬁlT‘-l'lli_l'":"'-"I‘I“'Jcl"-"il-"oﬁpé_*l_;l_-\.:l.mn centres with slag pits in barhariy Eurl:.F.'l-'lllnf
half of the. first MIlENNILM i 3 e Loven S o smeling ision s - e ok e e s o
AD Wenerhom, i Rorhenbang Wosimel: & - Haiben-Streckermmpar b Oldenhurg: 7 tha

Lk Elbet irom smelng region; B - Uhe wrst Tuland irdm smeliing region: 9. Lhe Mlazovian

irai smelig region;: [0 Sudics, Blassko District [Mor vigk I« Bypd meor S kovde
1vastengotland) (71 12« Umiin LIk raing] (afier Mameer, 1934 Fig 1)

During each smelt the slag run down into the underlying pit where it solidified
and formed a slag block. Each slag pit is a result of single smelt therefare
revealing number and weight of slag blocks make it possible to determine the
total volume of iron production, and definition of the plan of disposition of slag pit
could give some ideas about the relationship of the industrial and living areas and
organization of smelting process

Acoundtrudtion of the seguence by which alag pitwas fillad darmg
thie iroi-smelting process {afver Voss, 1995, p.2, ig.2)

Those blocks that have been well preserved have an average weight of almost
200 kg, For the condition of Southern-Westemn Jutland the top of the block was

generally 30-35 ¢cm below the surface, with the bottom of the pit measuring 50 to 70
cm below the surface

Usually such a centers occupied big areas - we have the whole “fields of
slags” of several or even several tens of hectares, numbers sometimes more than
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It was necessary to develop an effective strategy of field procedure for magnetic
survey. Because the sites occupy big terrilories, in many cases two stages of
magnetic survey were used,

I the —initial - stage . of an
investigation, so-catled “free
search” is carred out to determine Meihad of free search”
the boundaries of the site, location
of clusters, and -some gingle slag
blocks, At this stage, the operator
measures the magnetic flekd with
help’ of  proton. “or Owerhauser
magnetomester without . using -3
regular grid, but meandering while
measuring at spacings of about 1-
{.6m, ‘and marks with. small-flags
the anomalies, which seams fo be
of slag pite. The method of - "free
search’ is characterized by a high
speed  (povering fypically  3-4
haciares per day).

After having done the “free search” and
revealed anomalous areas, then a detalled
magnetic survey within a fixed grid s carried
out oh the seleclted areas,
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B (-reating of 8 magnetic map I8
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Archasclogo-geophysical .
fearm, working in Snonip; with
diferent types of magnetomeatars:
casium and Overhausar ones
From Sight o e Bruse Bavan, “Geosiphl LS4,
Cifed Viags. Wabodi Moseinm. Danmark,
Tatyand Smakalova, 51 Petarzhurg Sfata
Limersity, Rz
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