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Total organic carbon (TOC) and CaCO3 content

The TOC and CaCO3 data are shown in Table A4.6. The data from the test pit reveal

normal clay till values. CaCO3 has leached to a depth of nearly 4 m b.g.s., this being

attributable to the long period of exposure.

Porosity and horizontal permeability

For determination of porosity and permeability, 100 cm
3
 samples were collected from

the test pit using stainless steel cylinders. Considerable variation was seen in all pa-

rameters (Table A4.7). The samples taken from the upper 2 m revealed high porosity

that decreased with depth, probably reflecting a change in weathering and the high clay

content. The saturated hydraulic conductivity measurements are within the range re-

ported for clay till by other authors (e.g. Rosenbom et al., 2000).

Table A4.7. Special core analysis data from the test pit.

Plug no. Depth Plug type Liquid

permeability

Saturated

hydraulic

conductivity

Porosity Grain

density

m b.g.s. mD 10
-9

 m/s cm
3
/cm

3
g/cm

3

1 1 2 0.021 0.20 0.43 2.700

2 2 2 0.006 0.06 0.45 2.697

3 3 2 0.05 0.48 0.31 2.675

4 4 2 0.335 3.24 0.32 2.675

Data from GEUS Core Laboratory.

A4.4 Pedology

The pedological field work at Estrup was carried out from November 22 to 24 1999.

Three soil profiles were excavated (Figure A4.5) and 14 soil cores were collected to a

depth of 1.0 m in the buffer zone. Inside the test field, 30 samples were taken from the

topsoil (0–25 cm).
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Table A4.8. Description of profile 1 (3099 Estrup East).

Soil classification, DK Pseudogleytypilessive Soil classification, USDA Abruptic Argiudoll

Parent material Clay till Profile depth 150 cm

UTM 32U NG

Easting 504515

Northing 6149124

Drainage class Moderately well

drained

Landform Hill island Groundwater level 230 cm

Map sheet 1213 III SV Vegetation Stubble

Elevation 56 m DNN Maximum rooting Approx. 120 cm

Topography Very gently undulating Authors Søren Torp

Slope 0–1 Date of description 23.11.99

Profile description

Ap (0–26 cm)

Very dark greyish brown (10YR 3/2f) clayey silty sand, containing humus, a few

small mainly rounded and unweathered stones of mixed type, artificial liming, fre-

quent small roots, a few wormholes and root channels, moderate coarse subangular

structure, weak sticky consistency, clear smooth boundary.

Bt(g) (26–45cm)

Light olive brown (2.5Y 5/3 f) heavy clay with many vertically striped large con-

spicuous diffuse spots of reddish brown (7.5YR 6/8 f), humus poor, a few small

mainly rounded and unweathered stones of mixed type, some small roots, a few

wormholes and root channels, moderate coarse prismatic structure, weak sticky con-

sistency, spotted thick coatings of clay minerals and humus in root channels and on

aggregate peds, gradual wavy boundary.

Bt(g)2 (45–121 cm)

Greyish brown (2.5Y 5/2 f) heavy clay with many vertically striped large marked

diffuse spots of strong brown (7.5YR 5/6 f), humus poor, a few small mainly rounded

and unweathered stones of mixed type, a few small soft rounded Fe oxide and Mn

oxide and hydroxide nodules, calcareous mainly as powder, a few small roots, a few

wormholes and root channels, moderate coarse prismatic structure, sticky consistency,

very little spotted thick coatings of clay minerals and humus in root channels and on

aggregate peds, diffuse wavy boundary.

Cc (121–150 cm)

Yellowish brown (10YR 5/4 f) heavy clay with lots of vertically stripes of medium

size clear spots of light brownish grey (10YR 6/2 f), humus poor, a few small mainly

rounded and unweathered stones of mixed type, strongly calcareous, mainly as pow-

der, very strong and coarse angular structure, sticky consistency.

Remarks The Bh horizon: Minor depressions containing dark coloured material with 2–5 cm

big iron concretions in the bottom, possibly traces of the roots of windfelled trees.

The bottom of the Bt horizon (20–30 cm thick) is covered with two large stones. The

B horizon: Wormholes and root channels are lined with humus and clay minerals. A

chalk raft was exposed in the excavation from 144 to 154 cm.
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Table A4.9. Description of profile 2 (3098 Estrup North).

Soil classification, DK Pseudogleytypilessive Soil classification, USDA Aquic Argiudoll

Parent material Clay till Profile depth 150 cm

UTM 32U NG

Easting 504489

Northing 6149145

Drainage class Moderately well

drained

Landform Hill island Groundwater level 230 cm

Map sheet 1213 III SV Vegetation Stubble

Elevation 56 m DNN Maximum rooting Approx. 70 cm

Topography Flat, gently undulating Authors Søren Torp

Slope 0–1 Date of description 22.11.99

Profile description

Ap (0–27 cm)

Very dark greyish brown (10YR 3/2 f) clay, a few small mainly rounded stones,

especially unweathered, artificial liming, some small roots, 1–10 wormholes and

root channels per dm2, moderate subangular structure with medium big aggregates,

brittle consistency, clear smooth boundary.

Ap2 (27–40 cm)

Very dark greyish brown (10YR 3/2 f) clay, a few small mainly rounded stones

especially unweathered, a few small roots, 1–10 wormholes and root channels per

dm2, moderate subangular structure of medium big aggregates, brittle consistency,

clear wavy boundary.

BE(g) (40–62 cm)

Brown (10YR 4/3 f) clayey silty sand with a few rounded thin clear spots of strong

brown (7.5YR 5/8 f) and secondary spots of light olive brown (2.5Y 5/3 f), a few

small and medium stones, mainly rounded and unweathered, a few small soft

rounded Fe oxide and hydroxide nodules, very few small roots, 1–10 wormholes

and root channels per dm2, weak fine subangular structure, very brittle consistency,

clear diffuse boundary.

2Bt(g) (62–114 cm)

Brownish yellow (10YR 6/8 f) very heavy clay with many vertical stripes of thin

marked clear spots of light olive grey (5Y 6/2 f), a few small and medium size

stones mainly rounded and unweathered, a few thin soft rounded Fe oxide and

hydroxide nodules, 1–10 wormholes and root channels per dm2, strong very coarse

angular structure, firm consistency, mottled moderately thick coatings of clay min-

erals in root channels and on aggregate peds, clear diffuse boundary.

3Cg (114–150 cm)

Grey (2.5Y 6/1 f) light clayey sand with a yellowish brown (10YR 5/6 f) band of

iron precipitations on top of the horizon, no stones, structure-less, loose consis-

tency.

Remarks The Bt(g) horizon is occasionally cut by narrow sand-filled vertical fractures.

There is a layer of stones in the border between the Bt(g) horizon and the 3Cg

horizon.
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Table A4.10. Description of profile 3 (3100 Estrup West).

Soil classification, DK Pseudogley typilessive Soil classification, USDA Fragiaquic Glossu-

dalf

Parent material Glaciofluvuial sand Profile depth 180 cm

UTM 32U NG

Easting 504395

Northing 6149055

Drainage class Moderately well

drained

Landform Hill island Groundwater level 240 cm

Map sheet 1213 III SV Vegetation Stubble

Elevation 56 M DNN Maximum rooting Approx. 80 cm

Topography Very gently undulating Author Søren Torp

Slope 0–1 Date of description 23.11.99

Profile description

Ap (0–28 cm)

Black (10YR 2/1 f) light clayey silty sand, containing humus, a few small mainly

rounded unweathered stones of mixed type, artificial liming, frequent small roots, 1–10

wormholes and root channels per dm2, moderate subangular structure with aggregates of

medium size, nonsticky consistency, abrupt smooth boundary.

Bs/Bhs (28–58 cm)

Yellowish brown (10YR 5/8 f) light clayey sand with many prominent big clear spots of

black (5YR 2.5/1 f) and secondary spots of yellowish brown (10YR 5/4 f), a few small

mainly rounded unweathered stones of mixed type, humus poor to containing humus, a

few soft and hard medium big nodules of Fe oxides and hydroxides with mixed form, a

few small roots, moderate angular structure with aggregates of medium size, nonsticky

consistency, strongly discontinuous weak cemented spodic horizon and placic horizon

1–10 cm thick, continuous plate structure fragipan, very little mottles of thick humus

coatings between the grains of sand, gradual irregular boundary.

Bt(g) (58–115 cm)

Brownish yellow (10YR 6/8 f) clayey sand with lots of branded big clear spots of grey-

ish brown (2.5Y 5/2 f), texture band of sand, humus poor, a few small mainly rounded

unweathered stones of mixed type, moderate subangular structure with coarse aggre-

gate, weak sticky consistency, gradual wavy boundary.

2C (115–185 cm)

Black (7.5YR 2.5/1 f) heavy clay with lots of rounded big marked diffuse spots of dark

grey (5Y 4/1 f), texture band of sand, humus poor, nearly no stones, massive structure,

very sticky consistency.

Remarks From 30–115 cm the structure of the profile shows signs of incubations from the last Ice

Age. The horizon is thus messy with a chaotic texture, colour and an irregular soil

development.

The Bhs horizon is irregular cemented by placic layers, humus, iron minerals and small

areas of brittle fragipan. Humus is found in chimneys and contains pores and roots.
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Table A4.11. Soil texture analysis from the pedological profiles.

Pro.

no.

Hor.

no.

Horizon Depth Soil texture (mm) % CaCO3

%

OM
1

%

cm <0.002 0.002–

0.02

0.02–

0.63

0.63–

0.125

0.125–

0.2

0.2–

0.5

0.5–2

1 1 Ap 9–19 13.8 12.7 10.7 11.4 11.2 28.6 8.9 – 2.7

1 2 Bt(g) 32–42 36.3 15.3 3.7 7.5 9.6 21.0 6.0 – 0.5

1 3 Bt(g)2 64–74 33.0 15.9 4.5 8.7 8.4 21.8 7.5 – 0.2

1 4 Cc 125–135 31.1 24.9 1.5 2.4 1.2 1.6 0.8 36.1 0.5

1 5 Chalk 144–154 – – – – – – – 81.4 0.22

2 1 Ap 10–20 20.0 15.0 11.6 6.8 11.5 24.2 6.8 4.1

2 2 Ap2 35–45 19.8 14.2 11.7 9.6 10.4 22.8 8.6 2.9

2 3 BE(g) 51–61 11.8 5.2 6.0 10.0 16.0 35.0 15.5 0.5

2 4 2Bt(g) 85–95 50.2 18.0 1.0 6.2 5.8 13.3 5.1 0.3

2 5 3C 124–135 7.0 2.3 1.0 4.7 15.3 53.6 15.9 0.1

3 1 Ap 10–20 10 7.1 12.9 11.0 11.6 34.1 7.9 – 5.5

3 2 Bs 36–46 9 4.7 4.0 10.9 13.8 44.1 12.9 – 0.8

3 3 Bt(g) 77–87 12 4.3 2.9 11.6 20.6 37.1 10.9 – 0.4

3 4 2C 164–174 39 24.1 12.8 12.3 0.9 0.6 0.3 – 10.1

1) OM: Organic matter, OM = 1.72 x TOC. Analysed by DIAS.

Table A4.12. Soil chemistry of samples from the pedological profiles.

Pro.

no

Hor.

no

Ntotal C/N Ptotal pH
1

K Na Ca Mg Total

bases

H+ CEC Base

sat.

Fe

(Ox)

Al

(Ox)

% mg/kg cmol/kg % mg/kg

1 1 0.12 13 380 6.53 0.23 0.09 14.1 0.53 15 – 12.1 100 2044 808

1 2 0.05 6 144 6.34 0.37 0.11 13.6 0.9 15 – 13.9 100 4144 1748

1 3 0.03 4 242 6.55 0.3 0.11 14.2 1.63 16.2 0.56 16.8 97 2294 1034

1 4 0.05 6 475 7.52 0.3 0.17 18.5 0.91 19.9 – 19.7 100 2290 568

1 5 0.02 6 348 7.72 0.07 0.07 12.1 0.25 12.5 – 6.6 100 546 126

2 1 0.18 13 542 7.75 0.4 0.1 11.5 0.72 12.7 7.77 20.5 62 2114 812

2 2 0.12 14 352 6.36 0.29 0.09 10.5 0.42 11.3 5.12 16.4 69 1040 1160

2 3 0.04 7 171 6.32 0.17 0.04 5.23 0.22 5.66 4.84 10.5 54 1182 690

2 4 0.05 3 109 6.35 0.41 0.16 18 2.99 21.5 5.59 27.1 79 2484 1412

2 5 0.02 3 37 6.36 0.06 0.09 2.09 0.18 2.42 3.18 5.6 43 216 385

3 1 0.19 17 646 7.03 0.23 0.1 20.3 0.39 21 – 15 100 1648 1024

3 2 0.04 12 108 6.59 0.19 0.17 4.74 0.18 5.28 4.92 10.2 52 1730 1340

3 3 0.03 8 50 4.24 0.24 0.07 4.75 0.21 5.27 3.93 9.2 57 1702 916

3 4 0.15 39 153 4.47 0.54 0.35 11.5 5.34 17.7 22.8 40.5 44 1576 2934

1) pH determined in CaCl2 solution. Analysed by DIAS.
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Figure A4.13. Schematic drawings of profiles showing horizon distribution. Rectangu-

lar boxes indicate sampling points for soil texture and soil chemistry. Triangular boxes

indicate sampling points for hydrological analysis. White areas with + symbolise stones.
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Profile description

The pedological descriptions of the three profiles are summarized in Tables A4.8, A4.9

and A4.10. The profile horizons are shown in Figure A4.13. The profile laboratory data

(grain size, texture, organic matter, nutrients and major cations) are summarized in Ta-

ble A4.11, and A4.12.

In Table A4.13 the profiles are classified according to both “A Pedological Soil Classi-

fication System Based on Danish Soils” (Madsen and Jensen, 1985) and USDA Soil

Taxonomy (Soil Survey Staff, 1999).

Table A4.13. Classification of the profiles.

Profile no. Danish Soil Classification USDA Soil Taxonomy

1

(3099 East)

If the profiles have an E horizon and a

Bt horizon they are Lessive soils. Hence

Typilessive. Because of the gley, they

are Pseudogleytypilessive.

The high base saturation and the content of

organic matter make the soil a Mollisol.

Because of the illuvial argillic horizon it is

an Argiudoll. As the increase in clay ex-

ceeds 20%, the soil is an Abruptic Argiu-

doll.

2

(3098 North)

do. The high base saturation and the content of

organic matter make the soil a Mollisol.

Because of the illuvial argillic horizon it is

an Argiudoll. Because there are redox spots,

the soil is an Aquic Argiudoll.

3

(3100 West)

The sandy texture class and a Bhs hori-

zon will make this soil a Podsol and a

Typipodsol. The Pseudogley makes it a

Pseudogleytypipodsol. Because there is

an illuvial Bt horizon, it is a Lessive

Pseudogleytypipodsol.

Unlike the other two profiles the soil does

not have a high base saturation in the upper

125 cm. The value is considered a little

overestimated by the oxalate method. In

view of the profile morphology it is consid-

ered not to be a Mollisol. The order is Alfi-

sols and the suborder Udalfs. Because there

is a Glossic, the soil is a Glossudalf. With

fragic soil properties and redodepletions the

soil is thus an Fragiaquic Glossudalf.

Soil cores from the buffer zone

In the northeastern part of the area (approx. 20% of the site), the soil profile is as found

in profiles 1 and 2. In the rest of the area, except for a small edge in the south, the pro-

file is bisequem with podsolized sandy topsoil and a more pseudogleyed clay till under-

neath.
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The southwestern part of the buffer zone (5–10% of the area) has heavy clay to a depth

of approx. 1 m.

Total carbon mapping

The samples from the topsoil inside the field were only analysed for total organic carbon

(TOC), which varied between 1.7 and 7.3% (dry weight). Three extreme values are

found in the southwestern part of the field. The content is lowest in the northeastern part

of the field (Figure A4.14).

Pedological development

The long exposure of the soil to weathering during the last interglacial-glacial-

interglacial cycle has resulted in acidification, decalcification and the transport of clay

and organic matter, thus resulting in leached upper horizons. The texture varies most in

the southwestern part of the test field. The parent material seems to consist of a varied

till containing both rafts of chalk, clay with elevated TOC values (0.7%) and a clay

Figure A4.14. Map showing total organic carbon (TOC) content within the test field.

Sampling points are indicated by ❤.
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content >50%. In addition, areas of well-sorted sand are present. Under the periglacial

conditions during the last Ice Age, the soil (0–150 cm) was probably modified and dis-

turbed by periglacial phenomena such as in situ involution and fissure filling attributable

to deep frost penetration and the freezing and thawing of interstitial waters in the active

layer (Eyles, 1983). Very randomly distributed vertical sand-filled fissures are present

that range in size from a few millimetres to tens of centimetres. The fissures were

probably made when water-filled sand was injected into the overlying clay during

freezing expansion. The distribution of these fissures in the area is unknown. The net

result is very uneven particle size distribution through the profiles, as exemplified by the

particle size distribution in profile 2 (3098 Estrup North).

The pedological development in the area is typical for leached soils. The horizon order

is typically A, E, Bt and C or, in the case of the more leached areas, A, E, Bhs, Bt and C.

In parts where the parent material was sand with a low clay content or the degree of

leaching was higher, podsolization has started in the topsoil and the soil profile was a

bisequem. The remaining of the podsol could be seen as Bhs horizons in the western

profile and in some of the soil cores. The presence of a discontinued cemented placic

horizon shows that the podsolization processes have been active for some time. The

occurrence of small basins with iron concretions just under the plough layer seen in pro-

file 3 (3100 Estrup West) and in some of the soil cores is evidence of temporary, water-

filled puddles. The origin of these small basins is unknown, but they may be puddles

formed by the roots of wind-felled trees (Langohr, 1993). The leaching results from deg-

radation of the top of the illuvial horizon with interfingering of eluvial material into the

Bt horizon, referred to as a Glossic horizon in the USDA Soil Taxonomy. The presence

of heavy calcareous clay near the surface is unusual for old soils from the Saale Ice Age,

which are usually deeply leached, and could be attributable to the very high content of

chalk in the shape of rafted material in the till and the presence of sand-filled fissures

draining the bulk of the water away. Below this lies the Bt horizon at depths ranging

from 40 to 80 cm. The illuvial horizon gives rise to a perched water table of pluvial ori-

gin in the matrix. The phenomenon called pseudogley is the result of moderately reduc-

ing conditions where the soil iron (FeII) forms grey vertical stripes in a redbrown ma-

trix. In the dry season the iron does not remain in the ferrous state, but is reoxidized to

form patches of concretion (Duchafour, 1979).

Artificial liming results in a reversed pH in the chalk-free profiles. The base saturation

varies markedly in the three profiles. Base saturation is near 100% in the profile with

chalk rafts (Profile 1, 3099 Estrup East) but at the medium level of just over 50% in the
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other two profiles. The organic matter content in profile 3 (3100 Estrup West) in the Ap

horizon (5.50%) reflects the fact that the profile is low-lying with humus built up.

The pedology of the area reflects the very varied textures and the varied geological par-

ent material as well as the periglacial processes that have been taking place. The picture

is one of abrupt change with podsolized topsoil horizons over a partly degraded illuvial

horizon.

Soil hydrology

Soil cores (100 cm
3
 and 6,280 cm

3
) for the measurement of hydrological properties (soil

water characteristics and hydraulic conductivity) were sampled at three levels corre-

sponding to the A, B and C horizons.

The soil water characteristics of the nine small cores (100 cm
3
) from each horizon are

shown together with bulk density and porosity in Table A4.14 and Figure A4.15.

Because of its high clay content, the soil in the B and C horizons tends to swell mark-

edly when absorbing water, a property that complicated the calculation of the soil water

characteristic for the two horizons. The soil has a high water-holding capacity until pF 3

(-1,000 cm H2O). The majority of the pores are about 0.6 ←m (tube-equivalent diame-
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Figure A4.15. A) Retention curve based on values for the soil-water potential deter-

mined on the small soil core samples (100 cm
3
). The data are the mean values from

three profiles. B) The unsaturated hydraulic conductivity (Kunsat) as a function of soil

ater potential in cm H2O and the saturated hydraulic conductivity (Ks) determined on the

large soil cores (6,280 cm
3
).
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ter). The percentage of pores >20 µm is particularly low in the C horizon (Figures

A4.16).

Table A4.14. Soil water characteristics determined on the small soil cores, pF = log10(-h)

Profile no. Horizon Depth

cm

Water content at pF values

cm
3
/cm

3

Bulk

density

g/cm
3

Porosity
1

cm
3
/cm

3

1.0 1.2 1.7 2.0 2.2 3.0 4.2

1 (3099) Ap 15 0.35 0.34 0.33 0.31 0.30 0.24 0.09 1.56 0.41

Bt(g) 
2

36 0.33 0.32 0.31 0.30 0.29 0.26 0.20 1.73 0.35

Cc 
2

122 0.37 0.37 0.36 0.36 0.35 0.33 0.22 1.78 0.33

2 (3098) Ap 15 0.37 0.36 0.34 0.33 0.33 0.27 0.13 1.56 0.41

BE(g) 
2

50 0.38 0.38 0.37 0.37 0.37 0.33 0.06 1.67 0.37

3Cg 
2

122 0.45 0.45 0.45 0.44 0.44 0.41 0.02 1.59 0.40

3 (3100) Ap 15 0.42 0.41 0.39 0.38 0.38 0.31 0.10 1.42 0.46

Bhs 
2

38 0.33 0.32 0.29 0.27 0.27 0.23 0.04 1.69 0.36

2C 
2

120 0.42 0.42 0.42 0.41 0.40 0.37 0.31 1.55 0.42

1) Assuming a particle density of 2.65 g/cm
3
.

2) Tendency to swell.

The saturated and unsaturated hydraulic conductivities determined on the large cores

(6,280 cm
3
) are shown in Figure A4.15. Because of heterogeneity in the B and C hori-

zons and the low conductivity in the C horizon, it is difficult to establish a unique rela-

tionship between pressure potential (h) and hydraulic conductivity (k) for the two hori-

zons. The marked difference between near-saturated hydraulic conductivity and satu-

rated hydraulic conductivity in the A and B horizons indicates a high degree of direct

piping (preferential flow) through macropores when the soil is fully saturated.

The measurements of saturated hydraulic conductivity and air permeability made using

small (100 cm
3
) and large (6,280 cm

3
) soil samples differed markedly (Figure A4.17).

This difference is probably related to the structure of the soil leading to a high depend-

ence on sample size. With the large soil samples, infiltration takes place through a much

larger soil area than is the case with the small soil samples and a greater number of mac-

ropores and other soil heterogeneities are therefore included.
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Figure A4.16. Pore size distribution measured (A, B, and C horizon) calculated from

water retention data assuming the unity D=3000/10pF (D = pore diameter equivalent

diameter, ←m). A cubic spline interpolation procedure is used to yield discrete interpo-

late values on the sum curve obtained from the water retention curves. Abscissa:

pF=log10(-h) in which h is the soil water potential in cm H20. D = pore diameter, ←m.

Ordinate: percentage of pore volume per 1/10 pF-values, % v/v.
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Figure A4.17. Air permeability at a water content of –50 cm H20 (ka,50) and saturated

hydraulic conductivity (Ks) measured on large (6,280 cm
3
) samples (  ) and small (100

cm
3
) samples ( ).
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Figure A4.18. Resistivity maps of the area. Map D shows the relative difference be-

tween map B and C and provides an idea about the homogeneity of the electrical prop-

erties to a depth of approx. 6 m b.g.s.
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A4.5 Geophysical mapping

Since destructive mapping methods are not accepted in the test field, it was decided to

use EM-38, CM-031 and ground-penetrating radar (GPR). The EM38 measurements

were made on August 29 2000.

Conductivity meter, EM 38 and CM-031 mapping.

The EM-38 map (Figure A4.18A) and the CM-031 maps (Figure A4.18B-D) show that

the resistivity in the test field is variable, ranging from 20–300 τm. The area can be

subdivided into three subareas on the basis of the conductivity properties:

1.  An area of high resistivity in the southwestern corner and around well M6 where the

resistivity decreases with increasing depth, thus indicating sand over clay.

2.  An area towards the northeast with relatively low resistivity, probably reflecting an

area with clay till. A “ridge” with low resistivity running from well M3 to the south-

eastern corner can be observed in Figure A4.18 A–B.

3.  An area around well M2 where the resistivity is high from the surface to a depth of

more than 6 m, thus reflecting the presence of sand from the surface downwards.

Ground-penetrating radar (GPR)

To detect any sand or gravel lenses or other geological anomalies the area was mapped

using ground-penetrating radar in a 20 x 30 m grid (Figure A4.19). The map is in good

agreement with the conductivity map and the well data. The following features are ap-

parent in the GPR profiles: An area in the southwestern corner with sand on top of clay

till, and a clay cover over the northeastern part of the test field. Several minor areas with

enhanced penetration were detected in the field, which is in good agreement with both

the geoelectrical data and with the well data.

GPR profile 3 located close to well M7 where the peat was found is shown in Figure

A.4.20. Unfortunately, it is not possible to distinguish between peat and sand.
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Figure A4.19. Map showing the penetration depth.

Figure A4.20. Ground penetrating radar profile, line no 3. The section AA to BB is

show on Figure A4.19.
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Appendix A4.1. Cultivation and pesticide appli-

cation history at Estrup.

Year Crop Date Pesticide brand Dose per ha

1993 Winter wheat 20.10.93 Mylone Power 0.75 l

 (Haven) 20.10.93 Tolkan 1.5 l

01.04.94 Manganese sulphate 4.0 kg

15.05.94 Tilt Top 0.3 l

20.06.94 Tilt Top 0.3 l.

1994 Winter wheat 15.10.94 Stomp SC 1.0 l.

 (Ritmo) 15.10.94 Tolkan 2.0 l

25.04.95 Tilt Top 0.3 l.

15.05.95 Tilt Top 0.2 l

05.06.95 Tilt Top 0.2 l.

20.06.95 Tilt Top 0.3 l.

1996 Spring barley 21.05.96 Kemifam Pro Fl 0.377 l.

Undersown grass 21.05.96 Ariane S 0.943 l.

 (Meltan-.Tivoli T) 25.05.96 Manganese sulphate 1.415 kg.

05.07.96 Tilt Top 0.4 l.

1997 Winter wheat 07.10.97 Stomp SC 1.0 l.

 (Ritmo) 07.10.97 Tolkan 0.5 l.

01.05.98 Corbel 0.203 l.

01.05.98 Ally 0.0057 kg.

20.05.98 Tilt Top 0.2 l.

11.06.98 Corbel 0.179 l

11.06.98 Amistar 0.34 l

1999 Spring barley 05.04.99 Potassium chloride 132.1 kg.

(Optic) 18.05.99 Express 0.0075 kg.

18.05.98 Oxitril 0.283 l.

01.06.98 Manganese sulphate 2.358 kg.

07.06.98 Tilt Top 0.250 l

01.07.98 Tilt Top 0.187 l


