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Abstract 
Since 1859 several archaeological excavations have been carried out in Nydam, Denmark 
revealing a wealth of military equipment sacrificed in the period 200 – 500 AD. During the 
1990’s more than 16000 artefacts of mainly wood and iron were excavated within an area of 
only 600 m2. Due to the volume of finds it was decided in 1997 to stop further excavations. At 
the same time a study program was initiated at the National Museum to evaluate the feasibility of 
preserving the remaining artefacts in situ for a prolonged period. The study comprises all 
materials present in Nydam, but this presentation focuses solely on the iron objects. 
A three-pronged approach has been used in the studies in Nydam: 1) Studies of the excavated 
artefacts, including the composition of corrosion products and a mapping of their exact state of 
preservation. 2) Use of modern iron samples placed in the soil for studies of weight loss, 
corrosion potential, electrochemical impedance spectroscopy and electrical resistivity. 3) 
Measurements of environmental parameters such as water level, redox potential, oxygen 
concentration, soil pH, and the concentration of a range of dissolved species in the pore water.  
This presentation shows some of the results obtained during the seven years of studies at the site. 
It is demonstrated how the three pronged approach is useful in understanding not only the current 
corrosion rate and threats against the artefacts but also the corrosion history, i.e. when were the 
deterioration patterns and corrosion products observed today actually formed. The corrosion 
rates for archaeological artefacts and modern analogues are compared and briefly discussed. 
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Introduction 
Understanding the corrosion of archaeological iron artefacts is necessary to explain how the 
artefacts have survived until today and evaluate if there are any threats against un-excavated 
artefacts. However, it is also relevant in order to model the long-term behaviour of modern iron 
for instance in relation to the storage of radioactive waste. It is thus interesting how well the 
corrosion of modern iron actually reflects the corrosion of archaeological artefacts and vice 
versa. In this paper we compare the behaviour of archaeological and modern iron in a 
waterlogged soil. The manuscript also summarises all our studies on iron corrosion at the 
archaeological site Nydam. 

Study site 
Nydam is an 11-hectare water meadow located in Southern Jutland, Denmark. During the Danish 
Iron Age it was a shallow freshwater lake into which sacrificial offerings of military equipment 
from defeated enemies were deposited on at least five different occasions in the period from 
approximately 200 to 500 AD. Excavations have taken place on several occasions since 1859, 
and the latest campaign, from 1989 to 1997 [1] yielded more than 15000 archaeological artefacts 
within an area of only 600 m2. Due to the volume of finds it was decided in 1997 to stop further 
excavation campaigns and preserve the site in situ. Since then the National Museum of Denmark 
has conducted an extensive monitoring scheme [2] studying archaeological artefacts, modern 
samples, and the environmental conditions at the site (figure 1). 
 

 

Figure 1: Position of monitoring equipment 
around the excavated area in Nydam. (: 
dipwell, 8: dipwell and probe for EIS and 
ER measurements. Coupons for weight loss 
and measurement of corrosion potentials are 
distributed throughout the area (not shown). 
Straight lines show the position of the 
excavations from 1989-1999, curves in the 
upper right corner are 1 m contour lines, blue 
line in the lower left corner is a small brook. 
Results from A3, B3, and G are discussed in 
some detail below. 

 
The archaeological remains are found approximately 0.80 - 1.25 m below the surface. The 
uppermost finds are lying in peat, whereas the deeper lying finds are in a carbonate-rich organic 
mud (gyttja). The water level varies with the season, the area being changed into a shallow lake 
during winter. The lowest water level measured during a dry summer is approximately 30 cm 
below the surface, excluding periods with archaeological excavations where pumping lowers the 
water table around the excavation pit [3]. The burial conditions are anoxic, slightly acidic (pH 6-
7), dominated by iron reduction and with a low concentration of dissolved sulphide [4].  Detailed 
pH profiles have been measured directly in the soil twice a year in the period 2001-2004, 
showing no significant temporal variation and only a modest vertical variation [5]. Detailed 
oxygen profiles have been measured directly in the soil on a few occasions showing the absence 
of oxygen below the water table (values below or near the detection limit of ca 0.1 mg O2/L) but 

meter
10 20

A3

B3

0

G

N



 3

installation of an automated oxygen logger is considered in order to study oxygen penetration 
depths e.g. during heavy rainfall. 
Wood and iron are the most abundant materials in Nydam, but also artefacts of bone, leather, 
amber, glass, bronze, and precious metals are found. This paper will focus solely on the 
preservation of iron (figure 2). 

 

Figure 2. Excavation of an axe head still on 
its shaft. The state of preservation of 
artefacts is very variable. The axe on the 
picture still contains metallic iron, but 
important surface details have been lost 
through corrosion. The light yellow-
brownish colour of the corrosion product 
was observed on many artefacts. 

  

Methods 
A three-pronged approach is used to evaluate the preservation conditions for iron: Studies of the 
artefacts to evaluate the corrosion history, use of modern samples to evaluate ongoing corrosion, 
and studies of environmental parameters to use existing deterioration models. Only results from 
the first two “prongs” are described here; details on the environmental monitoring are given in 
[3], [4] and [5]. A similar approach has been used by Scharff et al [6] studying corrosion in 
unsaturated soil. 
 
State of preservation: 
To evaluate the state of preservation of iron artefacts in Nydam on a sound statistic basis, a large 
number of uniform objects were required. Lances and spears were chosen because they are 
present in large numbers, they are spread throughout the find, and the round shape of their socket 
is well suited for measuring corrosion depth by the selected technique (X-ray radiography). More 
than 1000 lances and spears have been found during the different excavation campaigns in 
Nydam until now. Of these, 151 lances were X-rayed in order to measure the corrosion depth. 
The lances had all been conserved and exterior corrosion products removed. Consequently, the 
radiographs show the contours of the original surface and below that, in a lighter colour, the 
contours of the preserved iron core (figure 3). The corrosion depth was measured in 10-15 
positions in 5 mm increments on each side of the picture using a precision scaled magnifier. This 
method was shown to be independent of the operator and the exact measuring position, and with 
20 measurements on each lance the relative standard deviation of the mean value was 
approximately 11%. Details of the method evaluation are given in [7].  If the whole socket, or 
part of it, was fully converted to corrosion products a default value of 1,755 mm for “totally 
corroded” was used, corresponding to the average material thickness measured on the socket of 
11 lances.  
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Figure 3: a) X-ray photo of a spear. 
Corrosion depth is measured in 10-15 
positions on each side of the socket, indicated 
by white lines. Photo: Birthe Gottlieb. b) 
Idealised drawing demonstrating the 
advantage of using round artefacts for 
measuring corrosion depth on X-ray photos. 
Dark grey indicates iron core, light grey 
indicates corrosion product, for simplicity the 
round socket is drawn without a hole in the 
middle. The measured corrosion depth of the 
socket (lower) is independent of the exact 
orientation of the lance or spear, whereas the 
measured corrosion depth of the flat head 
(upper) depends strongly on the orientation. 
From ref. [7] 

 
Corrosion products: 
A small excavation was carried out in July 1999 in order to obtain “fresh” archaeological objects 
for studies of the preservation conditions. Three lance heads from 200-400 AD were found and 
immediately transferred to a container with 99.9% ethanol and subsequently kept at 4°C until 
analysis. Corrosion products from different places on the lances were scraped off and analysed 
without further sample preparation by Attenuated Total Reflection FTIR for a preliminary 
evaluation of the composition. The results were checked by XRD analysis of the surface of one 
of the lances. In order to investigate a possible layering of different corrosion products with 
depth, the socket of one of the lances was sectioned and a small piece was cast in Epoxy and 
examined with microprobe FTIR (figure 4). Corrosion products were also analysed on a few 
modern samples. Details on the methodology are given in [8]. 
 

 

Figure 4: A small piece of a lance socket that 
has been analysed by microprobe FTIR. 
Based on the visual differences in porosity a 
total of 11 layers or areas have been 
identified. Each layer was analysed in 2-3 
points with the microprobe. Layer 1 at the top 
of the picture is the outer corrosion layer, and 
layer 11 is the innermost part of the socket, 
where the lance shaft is placed. Total width of 
picture is approximately 4 mm. From ref. [8] 

 
Modern samples 
Modern iron samples were used to evaluate the corrosion rate under the present environmental 
conditions. Four types of measurements were made: weight loss, corrosion potential, electrical 
resistivity (ER), and electrochemical impedance spectroscopy (EIS). The modern samples were 
made from unalloyed carbon steel (C 0.031, Si < 0.001, Mn 0.25, P 0.004, S 0.011, Mo 0.02, Ni 
0.01, Al 0.003, N 0.004, Fe 99.6 %) except for the ER probes that were made of pure iron foil 
(99.9 % Fe).  In order to reduce the number of variables we did not attempt to copy the 
heterogeneous composition of archaeological iron [9]. 
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For weight loss measurement pre-weighed coupons of 10 x 60 x 0.5 mm carbon steel plate were 
placed in the peat and gyttja layers of Nydam using a specially designed tool that allowed the 
coupons to be placed at different depths with minimal disturbance of the soil. The coupons were 
connected to the surface by a thin polyamide thread. After approximately 2 years in the soil the 
coupons were retrieved and immediately transferred to vials with 99.9 % ethanol. Back in the 
laboratory the coupons were cleaned for exterior corrosion products (using a soft brush and 10% 
hydrochloric acid with 0.1 % hexamethylene tetramine) and reweighed. 
Some of the coupons were fixed to the end of a plastic tube and connected to the surface through 
a cable to allow potential measurements. The connection between the cable and coupon was 
sealed from the environment, and only 10 x 35 mm of the coupon was exposed. Potential 
measurements were carried out at intervals against a Cu/CuSO4 reference electrode. After 2 
years the coupons were retrieved in order to compare the potentials with weight loss of the 
coupons. Another probe was used for longer series of potential measurements, this probe 
consisted of large carbon steel rings (Ø=30mm, height 20 mm) that were slid onto a central, 
thick walled polyethylene pipe at 50, 100, and 150 cm depth and separated by spacers (figure 
10). An insulated copper wire was soldered to the inner surface of the rings and led through the 
pipe to the top, where it was protected by a close fitting polyethylene cap. 
Similar probes were used for EIS measurements. These had three concentric rings (Ø=30 mm, 
height 5 mm) at 10 mm spacings that were pushed to 1 m depth in the soil (figure 5). The rings 
were electrically connected to a terminal box above ground. The middle ring was used as 
working electrode, while the top was used as counter electrode and the bottom one as reference 
electrode. EIS measurements were conducted on a Gamry potentiostat PC4/300 mounted in a 
portable PC. An amplitude of 10 mV rms (root mean square) was applied in the frequency range 
of 1000 kHz to 1 mHz. A separate reference electrode (SCE or Cu/CuSO4) was mounted in the 
top of the soil for measurement of corrosion potentials. 
Electrical Resistance (ER) iron foil probes of 25 and 100 µm thickness were also mounted on the 
EIS probes (figure 5). The increase in resistance is directly proportional to the thickness 
reduction of the iron foil, whereby an average corrosion rate can be obtained. The foil can be 
used until approximately half the original thickness is left. 
  

 

Figure 5: Picture of probe for EIS and ER 
measurements after two year in the soil. The 
three rings to the left are counter, working, 
and reference electrode for EIS 
measurements and the two rings to the right 
are 25 and 100 µm ER probes. 

Results  
State of preservation 
The state of preservation of spears and lances - as measured on X-radiographs - showed a very 
varying picture, with some objects being completely converted into corrosion products, and 
others with a corrosion depth of less than 0.1 mm. Already during the excavation it was noted, 
that well-preserved and heavily deteriorated objects on some occasions were lying just a few 
centimetres from each other. In order to evaluate this further, the measured corrosion depths 
were correlated to the exact find position using a Geographical Information System (figure 6). 
The results are discussed in detail in [7], but very briefly they indicate that the deterioration 
pattern observed today is a function of the first few years after deposition. It thus seems that 
artefacts that have been thrust down into the anoxic peat layers are less deteriorated than 
artefacts that have been sacrificed on the mire surface. The latter have lain exposed in an oxygen 
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rich environment for a period of time before being finally overgrown and embedded in an anoxic 
environment, and these differences from 1500-1800 years ago are still observable today. 
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Figure 6: Corrosion depth of a group of 
lances and spears excavated in 1994.  
a) plan view, where solid lines indicate 
modern excavations and dashed lines 
show excavations during the 19th 
century. b) vertical profile (seen from 
SE) where dashed line indicates 
interface between peat and gyttja. Solid 
line at each point represent a projection 
of the lance to the vertical view plane, 
so long steep lines indicate lances 
deposited in a steep angle. Numbers to 
the left are meters above sea level. 
From ref. [7]  

 
Corrosion products 
The corrosion scales on the archaeological artefacts have been shown to consist of siderite 
(FeCO3) visible as large crystals on the surface of the axe in figure 2. Analysis of a cross-section 
showed that also the inner corrosion layers consisted of pure siderite with only minor contents of 
other minerals (figure 4). Importantly only very low contents of sulphur were found, indicating 
that corrosion by sulphate reducing bacteria is not a problem at this site. Siderite was also found 
on modern iron samples that had been exposed for a few years in the soil at Nydam (figure 5 and 
10).  
The occurrence and stability of siderite is discussed in [8], along with an evaluation of its 
passivating properties. A Pourbaix diagram based on the actual soil conditions at Nydam is 
shown in figure 7.  
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Figure 7: Pourbaix diagram for iron in an 
environment with 10-2 M carbonate, and 
2x10-4 M dissolved iron at a temperature 
of 10°C, generated by the software HSC 
chemistry 5.0 from Outokumpu. The left 
boundary of the FeCO3 stability area is 
suggested by the software to lie at pH 8.1 
(dashed line) whereas the boundary at pH 
6.2  is based on the solubility of siderite as 
measured by Bruno et al [10]. Hatched 
area shows the pH values and corrosion 
potentials measured in situ at Nydam. 
Dotted line shows the stability limit for 
water. From ref. [8] 
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Siderite is a common mineral in mires where it is formed through microbiological reduction of 
iron oxides in the environment. This mechanism may explain its occurrence on artefacts that 
have laid exposed on the mire surface for a period of time: They will quickly have become 
covered by a layer of iron oxides, that was subsequently reduced to siderite after the artefact was 
overgrown and embedded in an anoxic environment. However, for other artefacts (and modern 
samples) that have been placed directly under anoxic conditions the siderite must have formed 
directly from the metallic iron and here it is still unclear exactly what cathode reaction is 
responsible for the oxidation of iron [8]. The hatched area in the Pourbaix diagram demonstrates, 
that the pH values found at Nydam are close to the lower limit for siderite stability, so the soil 
pH is monitored intensively to be sure that no acidification takes place [5]. 
 
Modern samples  
Weight loss has been measured for more than 40 iron coupons until now; each exposed for 
approximately two years in the waterlogged peat and gyttja layers in Nydam. The results have 
until now demonstrated a close correlation between archaeological excavations in the area and 
measured corrosion rates (figure 8).  
 

  
Figure 8: Corrosion rates on modern iron coupons. One set of coupons were buried in 
October 1997 at 80 cm depth and retrieved in May 1999. The other set was buried in 
November 1999 at 100 cm depth and retrieved in June 2001. All numbers are in µm×y-1. 
 !: 0-10, !: 10-20, !: 20-30, !: 30-40, !: > 40 µm×y-1 
 
The highest rates were found near the archaeological excavation pits where the water level had 
been lowered by pumping during the excavations. In these areas temporary changes in the water 
chemistry were also measured, such as an increased concentration of nutrients and sulphate, and 
a slight lowering of the pH [3]. It must be emphasized that the coupons on both occasions were 
placed in the soil several months after the excavations in 1997 and 1999 were finished, and all 
coupons have constantly been below the water table. 
Corrosion potentials were measured at intervals on some of the weight loss coupons in figure 8.  
Right after installation of the coupons the potentials varied between –680 and –450 mV vs SHE, 
showing no clear system, but for all coupons the potential increased during the 2 years in the 
soil. Figure 9 shows the correlation between the weight loss and the “final” potential of the 
coupons (i.e. the last potential measured before the coupons were retrieved).  
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Figure 9:  Comparison between corrosion 
rate and “final” corrosion potential 
measured just before the iron coupons were 
retrieved after approximately two years in the 
soil. Note logarithmic x-axis. Data from two 
groups of coupons are presented (see text to 
figure 8) 

The close correlation between the weight loss and “final” corrosion potential may have at least 
two explanations: The correlation may show that the coupons act more “noble” as they are 
covered by corrosion products, and the coupons with the highest corrosion rates obviously have 
the thickest corrosion layer after two years. It must be emphasized that the corrosion rates in 
figure 9 are the average rates during the 2 years the coupons were left in the soil and not 
necessarily the actual rates. Another explanation for the correlation would be that the more 
positive corrosion potentials in figure 9 are simply due to an increased cathodic reaction. In this 
case the more positive potentials are warning signals indicating an acceleration of corrosion. 
Long-term measurements of corrosion potentials were made on steel rings (figure 10). The 
results show an interesting pattern, with increasing potentials for two or more years from a start 
level of –480 to –430 mV vs SHE. It is noted that the fastest increase is found at the upper 
electrodes at 50 and 100 cm depth, first at position A3 and afterwards at position B3, before the 
potentials appear to become stable at a level of –250 to –200 mV. The deepest electrodes at 150 
cm depth have only increased to –400 mV by now (2004). Corrosion potentials measured on the 
weight loss coupons (for two years only) and EIS probes have followed a pattern similar to the 
deep probes, and none of them have “jumped” up to a level of –200 mV yet (not shown). 
Again there are two possible explanations for the increasing potential: either a layer of corrosion 
products on the rings have made them appear more inert or “noble”  (for comparison, the redox 
potential measured in the soil by gold electrodes is very stable around –200 mV during the same 
period [4]) or it is due to an increased cathodic reaction. We are most in favour for the first 
explanation as the environmental monitoring has not indicated that the soil conditions have 
become more aggressive from 1999 until today. Furthermore the probe at A3 was inspected in 
October 2001, where the two upper probes had corrosion potentials around –250 mV and the 
lower ring had a potential of –400 mV. This inspection showed that the two upper probes were 
covered by a dense layer of corrosion product while the lowest ring still showed areas with bare 
iron (or badly adhered corrosion product falling off during the inspection) – figure 10. The 
corrosion product on all rings was identified as siderite, possibly including some quartz from the 
environment. The passivating properties of siderite are still unclear [8] but it is assumed that a 
dense layer may function as a diffusion barrier and decrease the corrosion rate. 
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Figure 10: Five years of measurements of corrosion potential for permanently buried carbon 
steel rings at 50, 100, 150 cm depth at two sites in Nydam. The photos to the right show the 
probe at A3 that was briefly retrieved from the soil, rinsed, and photographed, before it was 
reintroduced at exactly the same position. Tiny samples of the corrosion products were taken for 
later analysis in the laboratory, the products seemed dense and were difficult to scrape off. The 
thick deposits on the lower ring (at 150 cm depth) are not corrosion products but soil material 
(this ring is situated in gyttja, which is sticky and cannot be removed by rinsing alone)  
 
EIS and ER data from two probes are shown in figure 11. EIS data have been fitted to equivalent 
circuits initially indicating a simple corroding metal and with time a circuit indicating film 
covered and diffusion limited metal. Corrosion rate has been calculated from the fitted charge 
transfer resistance as for a simple activation controlled system. EIS measurements have been 
carried out on five occasions from 1999 to 2002 and ER measurements on five occasions up to 
2004. All ER probes except at position G have now failed, probably because the iron foil is 
corroded all the way through at some point.  
Overall the EIS and ER probes give a picture similar to the weight loss coupons, with the highest 
corrosion rates near the excavation pits (position A3, and three probes placed near the 1999 
excavation) and a lower rate in an undisturbed area (position G). According to the results from 
both methods, the corrosion rates near the excavation pits start at a low level but then increases 
as if the environment gets more aggressive or some kind of auto catalysis takes place (figure 11 
left). This is worrying as there are no signs of passivation of the probes in these data and the 
calculated corrosion rates are very high. However, a few comments on the reliability of the two 
methods in this environment are necessary: The equivalent circuits of the EIS measurements 
indicated a high degree of film formation, which makes it difficult to make certain rate 
calculations. For EIS measurements in environments with a high biological activity it has earlier 
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been observed that the formation of thick corrosion scales and biofilms greatly increases the 
capacitance of the system which may lead to a gross (10 or 100 fold) overestimation of the actual 
corrosion rate [11]. In the actual data the capacitance also increases dramatically with time and it 
is therefore possible that the estimated corrosion rates are unrealistic high. As regards ER 
measurements they are normally not recommended at sites with local corrosion and some pitting 
was actually observed on the ER probe retrieved after two years in the soil (figure 5). 
Furthermore it is possible that the ER probes with a thickness of only 25 and 100 µm are simply 
too thin to allow the formation of a protective corrosion layer. The EIS and ER data will be 
discussed further in a forthcoming paper. 
 

  
Figure 11: Corrosion rates at 100 cm depth as measured by EIS and ER techniques. For 
comparison the average corrosion rate measured by weight loss was 12 µm/y at A3, and 4 µm/y 
at G, both based on 3 coupons buried from November 1999 to June/October 2001. Three EIS 
and ER probes placed next to the excavation pit in 1999 showed similar patterns as the probe at 
A3. 
 
Measurements at G show a low and fairly constant corrosion rate by both methods. The high 
initial rate for the EIS measurement is possibly due to disturbance of the environment (e.g. carry 
down of oxygen), as the measurement was carried out immediately after installation of the probe. 
 
 
Discussion 
The purpose of the present study is two-fold: To evaluate the preservation conditions for the 
archaeological artefacts remaining in situ at Nydam, and to compare the corrosion pattern 
observed for modern and archaeological iron.  
Analyses of the archaeological artefacts have indicated, that the state of preservation observed 
for the artefacts today is a function of the first few years after sacrifice (figure 6). Some artefacts 
have been lying for a period exposed in an oxic environment on the mire surface before being 
overgrown and incorporated in an anoxic environment. This change of environment has given a 
complex corrosion pattern, where most deterioration has taken place during the first few years, 
and where the later history has included a transformation of corrosion products from 
iron(III)oxides into iron(II)carbonate. Other artefacts have been thrust down into the anoxic peat 
layers right away and have experienced more constant environmental conditions. 
With such changing environments the corrosion rate is all but constant so it is questionable to 
state an “average corrosion rate” for an artefact. Still it may be illustrative. Measurements on 151 
lances have demonstrated corrosion depths as low as 50 µm (average of 20 measurements on a 
lance). With 1700 years of age this corresponds to an average corrosion rate of 0.03 µm/year (or 
even lower, if the volumetric expansion of the corrosion products is taken into account). The 
average corrosion depth for the 151 lances was 300 µm or 0.2 µm/year. The upper limit for the 
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corrosion rate of archaeological artefacts is by nature more difficult to estimate: Some artefacts 
are completely converted into corrosion products (or may have disappeared entirely) and it is not 
possible to say when this conversion was complete. Axes with no metal left at all have been 
found in Nydam and with an estimated original thickness of 2 cm they have had an average 
corrosion rate of at least 5 µm/year, i.e. more than a factor hundred higher than the best 
preserved artefacts. These corrosion rates are comparable with the literature values compiled by 
Neff et al [12]. 
 
Turning towards the modern samples the estimated corrosion rates are compiled in table 1. All 
these probes have been “thrust down” into anoxic conditions right away, but still there are 
differences in the corrosion rates. Most markedly the corrosion rates near the excavations are 
higher than in undisturbed areas (position G). 
 
Corrosion rate (µm/y) Max Min Comments 
Archaeological artefacts > 5 0,03 Max corrosion rate is unknown 
Weight loss 64 2 Max values near excavation pits 
ER 50 1 Max values near excavation and at A3. Low values at position G 
EIS 130 3 Max values near excavation and at A3. Low values at position G 
Table 1: Comparison of corrosion rates as measured on archaeological and modern samples.  
 
Even at the most undisturbed places the corrosion rates for modern iron are higher than what is 
observed for the best preserved archaeological artefacts. The question is how long time it takes 
before the modern samples become comparable to the archaeological artefacts? Based on figure 
10 we hypothesize that it takes at least two years before the modern iron becomes “stable” in this 
environment. It thus takes quite a long time before we can expect the modern samples to be 
comparable or representative of the archaeological artefacts in the soil. This is in accordance 
with the findings of Scharff et al [6], studying the effects of agricultural practise on 
archaeological iron artefacts in unsaturated soil. They also used modern samples for their studies, 
but had to conclude that a period of 500 days was not enough to demonstrate e.g. effects from 
different fertilisers, probably because it takes a long time before the modern samples are covered 
by a representative corrosion layer. We have tried to precondition modern coupons with a 
siderite layer in the laboratory to allow a faster “realistic” response in the field, but the method 
needs further development [13]. 
 
Work will continue to interpret and supplement the data in this paper. Hitherto it has been found 
that the use of modern samples is very efficient in demonstrating the great variability within this 
environment. Also it has been demonstrated that major environmental changes such as temporary 
drainage are clearly reflected by increased corrosion rates on the modern iron.  It remains to be 
shown if the high corrosion rates near the excavation pits also affect the archaeological artefacts. 
Also it remains to be shown if the modern samples actually do become stable or corrode 
continuously. 
To obtain further insight into this problem we have amongst others initiated a long-term 
experiment where several weight loss coupons have been placed at two depths at the same site in 
Nydam. At intervals (1, 2, 4, 8, …years) three coupons from each depth are retrieved and the 
weight loss is measured. The last coupons are planned to be retrieved after 128 years, in due time 
for publication at EUROCORR2130. 
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