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1e PREPAC

In the period of our study in Holland we had the oppore
tunity to see Jdifferent kinds of soils in the Neotherlands and to
visit meny farms.

4 part of our soil study in Holland was carried out in
Hageningen under the direction of Mr., Pape en Mr. Kraanen of the
5011 Burvey Institutes During that period we had to map one small
part of the land ourselves.

The place which was chosen, was located in a farmstead
near "Roekel" willage about 20 km far from Vageningen and in the
north of it.

This area in soll survey mapping in 1951 was printed out
a8 an association of gleywand humuspodzol soils. The difference of
soils in & very short distance was so sharp snd so wide that they
hardly could be separasted from each other on the map.

The land was used as a grassaland at the uoment and had
slight differences in the elevation of the land surface. The low
places were slightly too wet and consisted mostly of gley soils,on
the higher places humuspodsgol soils were found.



2. GEOLOGY OF THE AREA

The mapped area lies in the Gelderse Vallei, a glacial
valley, formed during Riss time, and afterwards filled up with
solifluction~ and seolien material.

To the cast lies a pushed glacial ridge, consisting of
coarse sand and gravel beds, alternating with some ¢lay~ and loam
deposita. These beds were deposited in a horizontal position by
the rivers Meuse and Rhine, but they were pushed up by the ice, so
that they are now standing sometinmes upright,.

Under the ice, there was a depression frmabout 30 m. At
the bese was formed boulder clay, that functions now as an imper-
vious layer. Because of the boulder clay, in some places artesian
wells cen be found.

Specinlly during the last glacial time, Wirm time, amtie
winds swept masses of fine, sorted sand, into the walley.

This send is called cover sand. It contains few coarse
particles and few very fine particles. The medium sige of the
grains is ca. 100 « 200 miocron. ,

The sand was deposited as parabola dunes, which are
8till visible in the landscape, thought they are more or less
eroded. The mapped area lies in a fairly flat part, between the
arme of some dunes. Peposition of the material ended about 10,000

years agle



3. ©IL FORING FACTORS
ae tlimate

As the mapped area is very small, it is improbable that differences
in climate in the area are of any importance for the differences in soil for-
notion. Some typical date are given balow,

Table: Temperature, precipitation and sunshine.
Observations in De Bilt, means over the period 1921«1950,.

& Jan.Febr.iar.Apri.iiay Juse July AugeSepte.OctelloveDec.Yoar |
Temperature C i

Mean per 24 howrs 149 203 449 Bob 1205 1542 1742 162 1442 948 545 244 942
Mean in day time 242 248 549 947 M2 17.1 18,9 183 15.4 106 5.0 2.7 10.3 |
Sumber of summer degys

(maxetempe ) 259%) o« « « 0 35 5 8 6 2 0 =« = 24
Hunber of frost days

(minstemp, ( OPC,) 24 1% 12 3 1 = - - 0 2 7 1 67
Humber of ice days

(max.temp. { 0%C,) 5 3 0 @« « = - = - =« 0 & 12

Precipitation

Amount in mm 62 ¥ W1 % 55958 7% 82 75 74 76 65 760
Humber of days with

at least 1,0 nm 13 10 2 10 9 9 11 122 11 12 11 1n
Rain hours 44 35 28 30 3228 30 30 29 45 52 41 425
Sunshine 5% 24 133 155 211 218 206 192 143 105 53 44 1592 |

Sunshine in % of
longest timepomadlle 21 27 36 37 43 43 41 42 39 32 2018 36
dymber of sunless
days 13 % % 3 2 1 1 1 2 85 1114 66




Be Veg__o_ta !10!!

It is known, that since the time, 10,000 years ago, when asoil
formation etarted, different vegetations must have grown in the area.
As it is well poesible to have an alternation of different plants within
short distance, it might be possible, that the differences in soils, must
be attributed to differences in vegetsation.

History of the vegetatlon since Ploniglagisl time

Subatlantic

Subboreal

Holocene Atlanticum

Boreal

Pre Boreal

Strong expansion of beech, later of
Carpinus too

Hazel recedes, increasing
deforestation by men

Elm and lime diminish, beech and
Carpinus appear

Beginning of deforestation by man
Qak, slder, lime, ash and elm sre
iamportent

flagel abundant, Uinus few

Hazel and Pinus sburndent. Expsneion
of oak and elm

alder, ash end lime ifmmigrate
Closed birch and pine forest. Pinus
incresses.

Elm, osk and hagel immigrete

Present
time

Tounger Dryas

4llergd time
Late
Glasial

Barly Dryss
Bflling time

Yark landscape of birch and pine
Closed forest, birech firast, later
pine and birch

Park landacape and perk tundra
Park lendscape of birch

11000 be

Pleni
Glaoial

Tundrs




o. Parent material

The parent materdial consigs of fine non calcareous slightly loamy .
sande It is very uniform in composition. It consists meinly of guartz, !
mixed with some heavy minerals. The soils are originally very poor in
nutriente.

Ldgeralogigal gomposition of cover

The mean content of heavy minerals in the fraction 210150 mu of
cover sands im ca, 0,3 %. In contrast, the heavy mineral content of the
richer preglacial soils is ) 1,0 %. The rest is mainly quarts.

Zxample of the mineralogical composition of the heavy fraction of a gover

gepd_sgil
Turnaline GCarnet I!letamorfic minerals FEpidote JSaussurite Hornblende Augite
9% 10% 7% 15% b6 9% &%

As the parent material is very unifora, it is improbable that
differences in soll formation are due to differences in parent material.

: |
d. Relief ‘
The relief is slightly undulating, Differences in haight are about {
10 =« 30 ems The general slope is in Western direction., This slope is very
small.
The topography is of importance for the groundwater situation. In
general the groundwater is parallel to the surfasce. It does however not

follow the slight undulations. This results in a situation where topographical
high places are nearer the groundwater than some topographical low places.

There is a great possibility that this groundwater regime is
responsible, at least in part, for the differences in soil formation.
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It is very probable that during a long time, farmers have
cut off the sods of the area, to use them in the stable, to be mixed
with manure, to be used on the arable land. The reclamation of the
soil took place in the beginning of the 20th century. There is no
reason to suppose that treatment of the area by man, has been
different within short distances.

f. Iime
Seil formation started about 10,000 years sgo. Factor time

has been doubtless the same for the whole area mappeds

There are two factors that may be mainly responsible for
the differences in soll vegetation and relief.
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4. THE 5OIL HAP

To study the soil, the area was divided into 6 sections by
5 parallel lines. On these lines which were 20 metres far from each
other, suger boring and soil study was done in every 20 metres
distance.

In the came when different soile were found every 5 or 2
metres one or more borings were executed.

In this study the kinds of the layers of soils, their depth,
presence of humus and iron, influence of water, vegetation, ground-
water table ete. weore astudled.

The pluaces of suger borings are shown on the joined meap
with their numbers and the depths of Al, A2, 52, B} layers in deci-
meters over & short line.

The depths of layer of suger boring places sre shown also
as diagrams joined to thie report (mo. 1, 2) and one specisl line in
HePe 80il wes selected between profile nr. 22 and 29 to indicate the
differences in depthe of layers in detail. On this line every 5 metres
one boring was dome and the result of the study is given in disgranm
noe 3o

The depths of leyers varied very much in many’hlaooa of the
ares and some of the A, B layers were missing of mixed. In this case
instead of its depth ome short line wee put in the aymbol.

In the symbols marked on the mup, the water table class, ite
depth and presence of iron or iron concretion, with ites depth, are
shown under the symbols lines.

The depth are in decimeter and presence of iron in the
profile is shown by Fe, and iron coneretion in the profile is as below
Pe (2-5), which indicates iron coneretion is found in the depth between
20 and 50 om.

Estimation of groundwater table was based on the depth of
lowest groundwater table or gley horizons of the profile.

“hen this gley horison was at 80 om depth of higher than that,
it is shown as class II, and the depth of lowest groundwater table
between 80-120 om s class 1II,

; On the map by the number of watertable clsss, and the depthas
on which the gley horison is found, is put in decimeters.




5. EINDS OF SOILS

According to the s0ll classification guilde,gley- and hunus-
podzol soils are found in the surveyed area,

In low laying parts of the land, there was mostly gley soil
but on te small slopes or on the level parts, the bumuspodzol soil was
situated.

But differences of the layers and their depths were so
varisble that even in 20 em distance we were expecting to find another
soile

I. Gley soils
In the lower parts of the area A/C profileswith a high iron

content are found.

The depth of the "A" layer varied from 2030 ¢z which had
5«6 humus.

Texture of soil vas loamy sands In the profiles no. 1, 8, 38
there was a heavy loam layer with bluish color.

In most of the gley profiles there was a layer from 20 to
60 em full of iron concretions. 2

This soil uwsuslly is in class II groundwater table (lowest
groundwater table is leass than 80 ¢m deep) and is shown by green color
in the map.

II. Zodzol soils

Most of this kind of soil are found in the ares usually
located on m little higher places. liore or less all the different
layers are found, but in some case one of the layers is missing or
mixed with the above layer or it is very thin.

Humus content of H.P. soils in "A1" is about 5«6% and in some
of the profiles a thin layer or small patches of black humus was seen
in B2-layer.

"42" layer was very clear in most of the profiles and "3B2"
layer in some of the profiles was very strong with dark brown color
and sometimes with humus bands,

The soll texture of all the profiles was weakly or not loanmy
sand and the percentage of loam was between 10.17,5 and the average of
the diametres of sand perticles was between 105-210 mu.



- 10 =

In some of the profiles there was some humus ({ 1%) in all
the layers which was continued into the groundwater layer, in this
case the color of gley horizons was dark brown and some times the
rest of previous plant roots were found into the gley layer.




BEDRIJFSLABORATORIUM VOOR Gl

Hoofdbestanddelen in

pH —
Onderzoek Merk en nadere aanduiding Laag % van de grond
nummer van het monster in cm T PrITRES
HO | KO | caco,| o] ot <
Ghv | E baar | zand
A264772 20323, 32H = NeOe 108a S AL 57 Tol 00 4| 89 &
A2647T3 20324, 32H - N.0. 108b 25= 30, A2 501 046 - 3 96| 1
A264774 20325, 32H - N.O. 108e 30- 45T 32‘ 446 242 - 3/ 95 1
A264775 20326, 32H - N.0. 1084 60=1 B3 46 142 - 2| 97 @
A264776 20327y 32H - Ne0. 1092 S o Al 5e8/1%7 Oel 10  1T6| 6
A2647TT |20328, 32H - N.0, 109b 20~ 459 C1g 64| 163 Oet | 11 | 88| 7
42647178 20329, 32H - N.Je 109¢ 45= TO° C2g 6.2/ 063 0,0 3 97 1
A264779 20330, 32H = N.O. 1094 70-100| G 603/ 04 00 3| 97 1
") h‘i 107 HC1 oplombaar
VF 19-2000-29-6-61-B 1
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OND- EN GEWASONDERZOEK, MARIENDAAL, OOSTERBEEK

Tel. 08307-2981 en 2982

in % van minerale delen

Afslibbare delen ‘ Zand M
| | 75- [105- [150- |210. |300- |420- |600- |850- |1200-
2-4 146 8-16/16-2525-35 1355015075 " 405 50| 210] 300] 420 600 850 1200/ 1700
1 lo |2 |2 |xo(28] 2| 8] 31]28 |17 |4 145/ 0e4 | 042 150
Oed O |15 0s5 043 |1 2 10| 28 31 | 19 4 15/ 003 160 005|040 240
; 0 i 0 0 0 G5 25 8 33 29 | 18 445 145 045 | Ca3 155 0418, 040 3.22
0.2 1 O 0:2 | 0e3 05| 2 14 35 27 | 14 3 1 | 0e4 Ool 145 016/ 01 275
165 24515 1 25 25| 3s5 8 | 26 |23 | 15 (35 | 2 | 045 | 043 140 | 67 | 2449|041 029
1 2 (065 |1 i 1 15| 8 | 27 28 | 14 3 2 1.5 0.5 063 | 150 8446|6450 0406
> 1 |02 (004 9.3 15 45 15 | 35 (24 | 13 |3 1 [0e3 Ol 0ol 135 0e46| 153 0456
i Cod|Oed 0ol 0o3 | & 3| 14 34 |28 | 13 |3 i | 065 145 033|082 0485




BEDRIJFSLABORATORIUM VOOR GROND-

Tel. O
Hoofdbestanddelen in
pH 0 A1,0
Onderzoek Merk en nadere aanduiding Laag /o van de grondl; g a Afslibbare
nummer van het monster in cm = T i e
HoO | kol | ‘CaCO; e
Gv | B | baar | zand ‘
o)
ﬁaso
satura=-
tion
A264772 Humuspodzol soil Al 5= 20 0.03023 | 667
A264773 A2 25- 30 0.20012
4264774 B2 30- 45 0¢260.58
A264775 B} | 60-100 0+360.44
4264776 |~ Gley soil Alg | o= 20 | 0.050.72 T3
A264T7T7 Cig | 20~ 45 0420454
A264778 C2g | 45- 70 0.870.26
A264779 c 70-100 0470 D28
|
|
') in 10% HC1 pplosbaar
|
") in meaeqs/1P0 gram grond :
VF 19-2000-29-6-61-B |




N GEWASONDERZOEK, MARIENDAAL, OOSTERBEEK

307-2981 en 2982

in % van minerale delen

elen 3 Zand
20- | 600- |850- |1200-
[8~16116-25.125-35 | 600/ 850 1200 1700
=" ﬁ -t ) P=to%e &.w#. C /N
arde gotting
se ¢x- H on complex
he ca=
eity
1.9 ol 122 020 9
0.0
0,03 40
3.7 6ed 364‘ 0529 14




In order to be able, to check the fieldwork, some soil
samples were collected, of a gley soil and a humuspodszol soil.

Besides, the laboratory data give useful information on
some aspects of the soil, which are difficult to judge in the field.

The analyses show that the sand is well sorted, with the
greater part of the grains between 105 and 210 micron.

This confirms the aeolian origin.
The content of particles { 50 micron is small in all samples.

In the top part of the gley soil there is clearly more of
the fraction { 2 micron. This may be due to the presence of iron

coneretions,




shemiosl date

pd in the humuspodzol soil decreases with depth, in the
gley soil there is an increase. This is typical for these soils.

The humsus content in the humuspodzol soil, shows the dife
ferent soll horizons. In the A2 leyer the smount of humus is very swmall,
in the B2 layer there iz prominent increase. !

ven at 60100 om depth there is still humus in the subseil
of the humuspodel soil.

The humus in the gley soil stops at about 45 cm depth.
The topsodil in the gley soil is of bethr quality than that of the
humuspodzol soil. C/N ratios are 14 and 19 respectively, showing a
higher N content of the humus in the gley soil.

C/8 in the 82 layer of the humuspodzol is as high as 40,
with is noraal for these solls.

Pesfor is high in the topsoil of the gley soil, lower in the humuse |
podsel soil, Comparison of theP-al dats shows that pert of theP-tot,

in the gley soil is fixed.

This clearly shows the influence of the irom,
The fact, oboerved in the field, that in the gley solls there is more
iron than in the humuspodsoel soil, is confirmed by the analytical data.
In the A2 of the humuspodzol soil, irom is almost absent.

- s wr mx Sm 23 NS R W ]




E
|
g

Te ggﬁgkgg;ﬁﬁﬁ

In the mapped area, soil formation has led o different
results within short distances.

These differences nmay be due, mainly to differences in
vegetation and differences in relief,

To get a better insight in the activity of these two
factors it will be necessary to have a detailed map showing the
differences in relief, to collect groundwater data in the area and
to investigate the history of the vegetation by means of pollenw
analytical research.
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- CROSS SECTION THROUGH  BORINGS: 7-13, 1421
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