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Reprinted from Soil Research VI, 6, 1939

On mineralogical soil investigations, with special reference
to the Netherlands Indies
(Uber mineralogische Bodenuntersuchungen mit besonderer
Bericksichtigung von Niederldndisch-Tndien.
Recherches minéralogiques sur le Sol spécialement des
Indes Néerlandaises.)
by [
C. H. Edelman and W, F. 1, van Beers

I. The aim of mineralogical investigation

The aim of mineralogical soil investigation (¢. . Edelman 1935)
may be formulated ag follows:

1. To acquire knowledge of the mother material of the soils according
to composition and form;

2. to obtain insight into the manner and the stage of weathering;

3. to estimate the mineral reserve of the soils.

These three points may be elucidated as follows:

1. When the soils in a cerfain area must be classified and when it
must be examined which goil-forming factors prevail, it will appear
in a number of cages that the mother-material takes up an important
position. The rocks that occur in the Netherlands Indies as soilformers,
vary to a high degree. To mention only some extreme examples, by the
side of basic and intermediary volcanic products there oceur liparitic
tutfs rich in quartz, limestones, marls, quartzsandstones, ete. On different
rocks under similar circumstances the lateritic weathering leads to
entirely different soil profiles, so that it is not possible to clasy the
lateritic soils in a reasonable way without taking inte account the diffe-
rences in mother rocks. So the classifying principle used at present in
the Netherlands Indies, which is entirely based on the characteristics
of the zoil profiles, aleo refers io the properties of the mother-material
in the classification and the naming of the soil types.

The composition of the mother material 18 not yet sofficient, the

form should also be taken info account. Volcanic aghes of andesitic

*composition may produce a soil profile quite different from that on a

golid andesitic rock. This difference ig caused mainly by the possibility

of an entively different waterhousehold in both substrata; in the same

way a coarsegrained volcanic ash can lead to a soil profile different
from that on a finegrained ash of the same composition.



— 340 —

An important problem relating to loose voleanic products is the
differentiation of the “efflata” (an expression used by Mohr [1908D]
for the loose volcanic products) by air or water. The specitically heaviest
elements show the tendency to settle sooner than the specifically lighter
ones, so that the fresh ash in general does not show the composition of
the mother-magma (White 1921). The result is, that a basaltic eruption
can vield ashes of andesitic, even of trachitic composition. The pale
fine tuffs which can arise as most acid efflating product of the voleanoes
lead in the monsoon-climate of East-Java sooner to greyearths, heavy
black clays of the regur-type, under conditions while more normal
volcanic products would stil yield lateritic soils (Mohr 1933—1938).

Connected with the guestion of the mother material is that of the
rejuvenation of the goils. In the Netherlands Indies the most interesting
forin of rejuvenation of the soils ig that caused by volcanic ashes. During
the lagt 40 years every point of Java has at least once undergone a vol.
canic ash fall, many places twice or more. The intensity of these rain-
of ashes is localiy different, but in principlé in the topsoil fresh minerals
can always be found, independent of the pedological age of the soils
A map of Java with the distribution of some of the principal raing of ashes
is found in a paper of White (1926), Begides having a great practical
importance this phenomenon has influence on theoretical reflections
on so-called autochtonous residual soils. It is a naive view, expressed
however by many authors, that merely by chemical analysis of the
different horizons of the goil section of residual soils a correct idea can
he formed of the nature of the processes that have led to the soil section.
In soil seience too little attention has been paid to the processes leading
to the supply of material from above or from aside. In our presemt
discussion the remark may suffice that owing to the ash falls on Java
sirictly speaking no gennine auvtochtonous residual soils are to be found.

An especially large part is played by the ash-cover in Sounth-Sumatra
{(Idenburg 1937). ‘ '

The rejuvenation by means of volcanic ashes is not the only factor,
which causes the mineralogical composition of a soil to deviate from what
the pattern-theory prescribes. Along most of the slopes the soil creeps
slowly downwards, so that at a certain point elements can appear which
originally formed part of rocks oceurring higher on the slope. In enlti-
vated areas, especially in the tropics, this phenomenon can be streng-
thened through soil-erosion,

Mine_ralogical analysig is pi'ima.rﬂy suitable for checking the autoch-
tony of soil sections. A general checking of the autochtony of soil sec-
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tions. to be analysed for the sake of theoretical or other examinations
would lead to a purification of our theories of soil formation?).

It is desirable t0 denote soils of which the properties are influenced
by allochtonous elements as mixed soils, as is usual in the Netherlands
Indies. :
- In alluvial soﬂs as WeH as in regions that have been strongly liable
to erosion, mineralogical analysis is often the only method to determine
the origin of the material, which knowledge is-often of importance as
a bagis for mapping.

Many regidnal and very many alluvial soils in the Netherlands

" Indies are irrigated and are consequently gradually covered by and

mixed with irrigation silt. In the Netherlands Indies since 1906 (Mohr
1908a) the composition of irrigation silt has often been investigated,
egpecially in connectionr with the many works carried out for the im~
provement of irrigation. It has viz. appeared that the eventual success
of the irrigation is to a high degree connected with the quality of the
irrigation silt. In general,in judging the quality of irrigation silt the same
‘standards have been applied as for valuing soil. Part of the examination
«of gilt is done with mineralogical methods.

Tn general the irrigation leads to the rise of leBd 80118 which is
in itself a phenomenon never to be overlooked in soilwork, and that
again may best be studied with mineralogical methods. ‘

. Pinally, it may be remarked that the occurrence of the rare elements
in the soil iy closely conmected with the mineralogy of the seil, which
has not yet sufficiently been rocognized In s0il science. . A general dis-
cussion of this subject is found in BEdelman (1935 and 1937).

2. The hydrolysis of the principal rock-forming minerals is different
under different circumstances (Mohr 1911, Miss Neeb 1984, 1935).

. 4

1} In Europe things arve slightly different from the Netherlands Indies,
because voleanic pollutions over large areas do not ocemr. The loess, however,
cequrs in many places in Western Europe as pollution of soils. The periglacial
chma,tes of the youngest ice-age, which lasted up %o about 3000 B. C. have moved
mueh material along often faint slopes (solifluction) and many of our present
soils have had to develop on these already replaced materials. Consequently,
autochtony of residual soils is rare also in Western Europe (seo C. L. Edelman,
Sedimentpotrologische Onderzoekingen, I1T. Uber allochtone Bestandieile einiger

%gogenannten Verwitterungsprofile Mittel-Deutschlands.  Mededeelingen van de
Landbouwhoogeschoal, Wageningen, 40, 1, 1036 and G. Deines, Die Forgtliche
Standortelehre, Hannover 1938.). In the Mediterranean area both volecanic ashes
and desert-dust occur ag pollutions of soil seetions. This may be seen especially
from the terra rossa, which very often contains fresh minerals that do not ocour
in the limestones on which the soil is fmmd - ‘ e

Bodenkundlicke Forschungen 24
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-Thus ore (often ilmenite) weathers very slowly under subaerie Glrcum~-
stances (lateritic weathering) and comparatively quickiy under amphibie
and subhvdric circumstances. Conversely, in comparison with - thg
~dark minerals the feldspars weather in- amphibic snrroundings moFgt,
slowly than in lateritic weathering. These phenomena are na,turally T
of very great importance for forming a correct ided of the rise of the ?
different soil types, while at the same time thev may be ugeful for :f
identifying soils whose s0il type under the influence of special factory k
is changing and further for studying the history of the material con-
stituting the afluvial soils and often ,,pre-weathered* in other places,

Theweathering-stage (recent—juvenile—virile—senile)forms an éxtre-
melyimportantsubject, first of all for soil-systematics, furtherin connection
with the estimation of the mineral reserve of the soils, to be mentioned
in 8. The pedological difference between -a recent andesitic ash soil, a
young andesitetuff-lateritic soil and an old andesitetufi-lateritic goil is
80 great, that it has no sense to practise soil science, if such distinetion
cannot be carried cut. The soil profile, it is true, is in the three above
‘mentioned cases also entirely different, but it iy clear, that there are
numerons transition-cases which can easﬂy be dlstmgmshed mleroscom-
cally.

The already discussed re;uvenatlon of the soils might as well have . -]
been discussed in connection with the weathering-stage of the soil.

8. The mineral regerve of the goils is a subject about which much
hag been written in soil literature in a general sense, but that has only
seldom heen properly studied in determining the value of the soils.
This lack in soil investigation has been the cause of many exponsive and
irreparable mistakes in solecting the soil, The virginal soily in the
tropics exert an irresistible attraction on prospectors, especially when
the soils bear a luxuriant primeval forest. Such a forest gives some in-
formation as regards the waterhousehold of the seoil, but need not at
all involve a rich soil. Tn the surface soil all sorts of plant-feeding ele-
ments have been accumulated by the age-old- vegetation, which may
give rise 1o not unsatisfactory chemical analyses. When the forest
has been chopped and when in fthe first years of cultivation the saved
up fertility has been consumed (often also washed away), an enormaous
decline in productivity of the soil can often be established and the plan-
tation has from promising become indigent. Now, it is true, an experien-
ced soil-surveyor might have predlcted this unfortunate development
by means of thorough profile-study, but the mineralogical investigation
always proves the sum. In the above-discussed case it might have been
established straightaway that the soil is entirely weathered out and
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that after the consumptlon of the jungle-fertility nothing is to be expected
from the soil, simply because there is nothing left in it. In other cases
the soil turng out to be rich in components which might weather in
future; the soil is still virile or even juvenile and the collapse mdwated
will not at all oecur.

The tracing and identifying of the “misleading soils?)” is one of
the principle tasks of goil science in those areas where land is still available
and it must be considered as the principal contribution of the mineralogi-
cal soil-work on land that is still to be cleared.

It must be remarked that cases may ocenr that soils can agriculturally
gpeaking be very well nsefol with or without a comparatively small
mineral reserve, viz. when they show a faveurable profile and water-
household and their economic gituation is very favourable.

The plant-nutrition must then be provided for entirely or chiefly
by means of manuring. A favourable composition of irrigation water
and irrigation silt can be sufficient {o decide to clearing of poor, but
irrigatable soils. There are also habifats, e.g. reclamed eutrophic
swamps, in which the cause of the ‘soil fertility lies not at all in the
mineralogical compositioh, but in the entrophie sitwation. Yet it is
desirable in the special and deviating eases mentioned to know what
¢an be expected from the.inorgamic material of the soil itsell.

Conversely, there are soils of a mineralogically favourable compo-
gition with such great faults in the profile, that reclamation i3 not
recommendable, which can only be established by means of profile-

study.
' Summing up, it may be remarked:
a) The mineralogical investigation contributes to the classﬁwatwn
of the soil types and their correet mapping, also it promotes a
rapid survey owing to the insight acquired into the structure of
a certain area.
b) With the aid of mineralogical analyses the antochtony and the
' rejuvenation of the soils can easily be checked.
~ ¢) Mineralogical investigation is of great uge for the study of the
value of irrigation and its influence on the soil.
d) Mineralogical investigation is necessary to obtain ingight into the
geochemistry of the rare elements in the soil.
" &) Mineralogical investigation i¢ of great importance for the funda—
"ﬂ * mental knowledge of the genesis of the principal soil types.

"1y Baeyens indicated these soils in his book: Les sole de V'Afrigue Centrale,
. spéoial ment du Conge Belge, Tome I. Le Bas-Congo (Gembloux 1938), Wlth the
| pithy phrase “terrains trompeurs™, CT
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- ). Mineralogical investigation simplifies the investigation of the
weathering stage of the soils.
‘g) Mineralogical investigation means the simplest and most. effective
~ - way to the valuation of the mineral reserve of the soils which in
countries where selection of land is still possible, means one of
- the mosi important guestions in soil geience.

""" 11, Survey of the contributions to soil-mineralogy in the
Netherlands Indies

It is a remarkahle iact, that among the goil-scientists in the Nether-
]@ndg Indles unammlty of opinion exists as regards the points of view
discussed, while in other tropical countries so httle attention has been -
padd; to the subject. _

. .The preference of soil-workers in the Indies for applying mineralogi-
cal methods in soil science is probably a consequence of the work of Prof.

2L

Dr, BE.C. J. Mohr, the founder-of soil science in the Indies, who hag

had a clear insight into the matiers under treatment and developed them

.and who in this regard has led to a tradition, which the younger genera-
tion of investigators has followed with pleasure, Mohr's views on the

rise of the principal soil types occurring in the tropics (Mohr 1922, 1930,

.1933-—1938) cannot be discussed here and it may suffice to remark

here, that without neglecting other soil-forming factors, he has done full
justice to the minerals in the soil. Mohr’s publications are written for
the greater part in Netherlandish and therefore they have not had that
influence on the development of soil science, which would agree with
the importance of his works and hig ideas. One of hig books has been
translated into English by Pendleton (Mohr 1930). We may mention
Mohr 1908, 1909, 1910a and b, 1911, 1915a and b.

In the “Jaarverslag van het Laboratorium voor Agrogeologie en
grondonderzoek van 1910” (Annual Report of the Laboratory of Agro-
geology and Soil Investigation of 1910) some cages were already dis-

cussed in which on the strength of an unfavourable mineralogical compo-

sition an advice against reclamation was given.

Mohr has been working in the Gereral Experimental Station for
Agricnlture at Buitenzorg, a governmental institution intended espe-
cially for developing native agriculture. Indirectly, however, his work
has exerted great influence on the soil-scientific investigations of the
private experimental stations, which give advice to the Eufopean
concerns in the Indies and of which the accomplishments in the field
of mineralogy will be discussed presently.




Mohr’s work was comtinued under -the direction of his-successor
Dr. J. Th, White (1919, 1920, 1921, 1922, 1925, 2 and b, 1926), whe

managed to develop greatly that section of the General Experimental .

Station for Agriculture that was founded by Mohr and devoted to
goil geience, the present Institute for Soil Beience. Dr. E.Scheibener
has been working for years-in this Institute. Scheibener examined many
soils mineralogically and his work has been of great use for many reports
and advices of the Institute of Soil Science, but only- little hag-been
published (Scheibener 1925) From the Annnal Reports of the General
Experimental Station for Agriculture the progress of the work appears.

Dr. Scheibener was succeeded by Dr. F, A. van Baren, under
whoge  direction very extensive - mineralogical investigations are. at
present being made in conneetion with the many soil-surveys that have
been started of late years. As has been said in the firgt section this
mineralogical investigation bears reference to the identification of the
goil types and is therefore a part of the actual soil-mapping. By the
gide of this the mineral reserve must .be determined, especially in the
cages of soil investigations .in connection with projects for colonisation
of Javanese in other parts of the Avchipelago, for which the mineral
regerve of the soils to be reclaimed must be kuown in order to learn
the eventual fertility of the soils and thns to judge the rentability of
the colonisation. Of the numerous reports containing these mmeralogwal
data little is published.

In the former Experimental Statlon for Tea at Buitenzorg, one
~ of the private experimental stations, at present imcorporated into the
Experimental Station West Java at Buitenzorg, Vageler (1927) also
took np mineralogical mvestlga.tmn entlrely aceordmg to the hnes
developed by Mohr. -

The Experimental Station for Vorstenlanden Tebacco at’ Klaten
(Java) on the other hand has had lesstneed of mineralogical investigation,
beeaunse the soils used for the tobacco in-Middle-Java lie almost entirely
on the “efflata” of the recent Velcano Mt. Merapi and so vary omly
little in original compogition (De Vries 1911). The soils do vary very
mueh in weathering stage, while from;the work of Tollenaar (1932)
it _appears, that the composition: of the soils is more complicated than
was originally supposed. The areal of this crop, however, does not allow
of extensive application of mineralogical methods. - - - o

Of great fundamental importance is the work.of. Mlss ‘Neeb
(1934, 1935) in the Experimental Station for the Java sugar canc industry
at Pasoerocan. The attempty of this private experimental station to
come to g regional survey of the gugar-cane goils: will-be left. indiscussed

L ——ne
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here. “The mineralogical investigation of Miss - Neeb, which formed
part of the work in connection with the soil mapping, almed at simpli-
- fying the distinction of the soil-types and at the same time examining
the genesis of thé soils. With the last-mentioned subject Miss Neeb
scored remarkable successes indicated already in Part 1. An older
publication from the same experimental station is from Lob (1906).

Mineralogical investigation found an extemsive application in the
soil suivey of the Deli Experimental Station at Medan (Sumatra wrapper
tobacco Experimental Station at Medan). It was Dr. Druif who succeed-
ed in revealing the regional soil séience of this province with the aid
of the mineralogy of the soils. Deli consists practically entirely of com-
paratively young, loose volcanic and fluviovoleanic deposits of different
nature, which have led partly to residual, partly to alluvial soils, of which
the mutual gituation is’complicated. Owing to the fact that the different
volecanic products vary in mineralogical composition, the different
units were siiccessfully separated regionally and thus mapped. Tt is
self-evident that in the detailed ‘mapping also other criteria were used
which need not be discussed here. An agrogeological survey map
1:100.000 was published by Druif in 1938.

The ‘fundamental principles of the investigations of Druif were

laid down in three larger publications {Druif 1982, 1934, 1937a), while
a fourth part is still to be published. A summary in English appeared
in 1935. Special attention may be called to the third part (Drwif
1937a}, in which Druif ‘'gives elaborate descriptiong -of the influence
of weathering on the different minerals’ constitnting the soil of Deli,
one of the few contributions to the subject known in literature. In another
publication Druif (1937h) examined which rare elements occur in the
different minerals of the soils of Deli and which mgnlflcanee they would
have for the culture of Sumatra tobacco.
' In our country a publication by Jochems and Ten Cate (1932)
became well known, in which the results of a systematic investigation
of the market-prices of Sumatra tobacco classed according to Druif’s
outline of the Deli soils are mentioned. It appears that each of the
soil-units distinghished by Druif produces 'its own type of tobacco
with a pricéclass of its own. This fact has given many people confidence
in Druif’s work and with it in mineralogical investigation. Dr; Druif’s
work at Medan is now finished; he is &t present working in the Institute
for Soil Science at Buiténzorg, already often mentioned.

‘Besides the official and private experimental stations, also private
investigators have occupied themselves with the mineralogy of Indian
goils. J.'van Baren (1928, 1930) gave many data in his publications.
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Loos (1925) described a small number of soils very elaborately from a
mineralogical point of view., Senstius (1980), in his investigation of
the mountain soils of Java (and the Phillippines), gave attention to the
rejuvenation of the soils by the volcanic activity and he wag able to
establish that the volcano slopes of Java vyield strictly speaking no
autochtonous profiles. Miss Carroll (1933/34) has paid speclal attention.
to the mineral reserve of some Indian soils.

Among the great European agricultural concerns inn the Nether-
lands Indies there iz one that has his projects for reclamation mineralogi-
cally examined. Of such activities, however, nothing is ever published.

III. On the technique of the mineralogical investigation

The technique of mineralogical soil investigation agrees closely
“with that of sedimentary petrology, for which we may refer e. g. to
(. H. Edelman, Ergebnisse der sedimentpetrologischen Forschung in
den Niederlanden und den angrenzenden Gebieten 1932—1937 (Geo-
logische Rundschau, 29, 1938, 223—271). In the Indies the investigations
have largely been made on grain fractions 1—5 (> 50 p) according to
the mechanical analyses of Mohr (1910), which is applied by most of
. the experimental stations. Miss Neeb examined, besides, the sixth
(silt) fraction according to the Mohr method {(50—20 w). Druif has
been obliged to have his own preparations made, because during the
period of his work at Medan few mechanical analysis were made. His
simple method is described in the publication of 1934. In general it
may be said, that the work of the soil mineralogist is very much simplified
if it can be combined with methods of mechanical analysis which yield
not only figures, but also fractions. Institutions, which preserire/d the
fractions of former mechanical analysis, will be able to use these also
for mineralogical analysis. - ‘

- Often, however, samples specially will have to be prepared for the
saké of mineralogical investigation. As regards the preliminary treat-
ment of these, it is necessary to peptize as intensely as possible, egpecially
in connection with the frequent aggregates in the sandfractions. A fixed
prescription for this peptisation cannot be given. It should correspond
with the methods that proved most efficient for soils of a certain area.
The s0il is then brushed lightly by a sieve of 50 u. With sufficient pepti- -
sation this.should not cause any difficulties and ean take place in & to
10 minutes. Especially in case of the presence of “pseudo -sand” much
can be attained by boﬂmg
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- A -slight -preliminary investigation - settles which specific: ﬁreight

separations come in'for examination, also whether separation by means.

of the magnet is recommendable, which is later checked microscopically.

Iz these methods the fact should be takén into consideration that-

in the tropics the native la,bourers are abundant and chea.p, in contrast
to Europe. '

In most cases the separations with Sp W. 2.90 and 8p. W. 2.6 come’

in for treatment. The latter separates among others the weathering

products.  From the results of these separations the soil can, if one-
takes into consideration the nature of the mother material, often already -

be characterized, especially in connection with the mineral reserve.
Yet a further guantitative method is very advisable, in order to place
the valuation of the mineral reserve on a basis snitable:for comparison
- and for the distinction of the soil-types,

The microscopical examination naturally requn'es knowledge of the.
chief minerals. Unfortunately many investigators in goil science: are not.
familiar with the fundamental prineiples of mineralogy, -and they will.

_therefore first of all have to get thoroughly acquainted with-this subject-

matter, before they will be able to carry out the investigations with
any chance of success. The laboratory of the first mentioned of the
present writers-is always open to initiate those- inferested into soil-
minseralogy. - : ‘ S

IV. Final reinarks

- In the above only the rockforming minerals came up for,disouséio,n, ‘

and, not the secundary products. Yet such gecundary. produots occur
in the sand fractions of the soils, e. g. lateritc concretions and occasionaly

clay minerals. In general the investigation.of these requires the technique
of the methody for characterizing clays and ola,yfra.otmns and as such.

falls outside the scope of the present subject.

Three investigators found.in ‘the Netherlands Indles a.lummlum-

sulphate in often well-crystallised forms in materla Ianalysed by them
{(Marr 1008, Loos 1925, Middelburg 1936) Thiy material . which
belongs. to pickeringite, may. arise under the mﬂuence of groundwater
corresponding with . solfatares, but also through oxydation of clays

rich m FeS, (chiefly in shore deposits). In both cases the soils are, to

such a,n extent acid, that thoy cannot be uged for normal CTOpS.

Wogemngen, Geological Laboratory. o



— 849 -

Bibliography

Baren, J. van: Microscopical, physical and chemical studies of limestone soils:
from the Easi-Indian A.rohlpel&go Mededeelmgen van de Landbouwhooge-
school ‘Wageningen 1928, 82, 7.

Baren, J. van: Vergleichendes Studium von einem Kalkltem—Bodenproﬁl aus.
Holland und e¢inem Kalkstein-Bodenprofil aus Java. Mededeelingen yan de.
La.ndbouwhoogeschool Wa.genmgen 1930, 34, 7.

Carroll, D.: Mineralogy of the fine sands of some pc;dsols, tropma.l ma.uee and.
lateritic soils. Journal of the Roya,l Yociety, of qutem Australia, 1933534
20, 71—102.

Druif, J. H.: De bodem van Deli. I. In.le1dmg tot d.e geologle van Deh {The-.
soﬂs of Deli. I. Introduetlon to the geology of Deli.) Mededeelingen van het
Deli Proefsta-tmn, 1932 75,

Drulf J. H.: De bodem van DB].I. II Mmera.logische onderzoekmgen van, den
bodem van Deli. (The soils of Deli. IT, .Mineralogical investigation of the goils.
of Deli.}  Bulletin van het Deli Proofatation, 1934, 32.

Druif, J. H.: Some remarks abouk-soilmapping in Deli by.aid of mmmseopm-
mineralogical investigation. Handelingen van het 7¢ Nederlandsoh Indigche.
- Natuurwetenachapypelijk Congres, 1935, 666—679.

Druif, J. H.: De bodem van Deli. III, Aantasting van mineralen in den bodem
van Deli. {The =oils of Deli. 1. Weathering-of the minerals in the soils of
Deli,) Bulletin van -het Deli Proefstation, 1937a, 38.

Druif, J. H.: Over het voorkomen van z. g. sporen-élementen in den bodem van

"Deli en in de asch van daarop gekweekte tabalk. (On the oceurrence of trace-

" elemerits in the soils of Deli and in the ash of Deli-tobacco.) Algemeen.
Landbouwweekblad, 1937b, 22, 161—164,

Druif, J. H.: ‘Agrogeologischie overzichtekaart van een gedeelte van de Qostkust-
van Sumatra 1:100.000. (Soil map of a part of the Gouvernement Eaat-
Coast of Sumatri'l: 100.000.} Medan 1938,

Edelman, C. H.: Problémes minéralogiques se rapportant & Tétude du sol, Con-
grés International des Mines, de Ia Métallurgie et de la Géologie apphquée..
VII® Bession, Paris; Section de Géologie appliquée, 1935, 2, 577--505. T

Edelman, C. H.: Da beteekenm van de zeldzame, elementen voor plant, dler
gn mensch. (The 1mportance of rare elements for plants, ammals and maukmd b
Landbouw 1937, 13, 2—21.

Tdenburg, A, G. A.: Systematische grondkaarteenng van Zmd Sumatra. (stt&
matio Soil-Survey of Southem-Sumatra) Wageningen 1937,

J oel}ems 8.C. J.en Cate, C. H. ten: De geschiedenis van de Deli- ta.bakseultuur,
getoetst- aan de huidige *kennis van den bodem van Sumatra’s Oostlkust:
{The history of the cultivation of Deli tobaceo, in relation to our present
knowledge of the smls of the East-Coast cf Sumatra. ) Indische Mereum-, 1032,
55, 561. - .

Lbb, L.: Verslag omtrent: het mmeralogmeh onderzoek van 16 monsters akker-
- .aarde. (Mineralogical investigation of 15 soil samples.). - Jaarverslag van het
Proefstation Oost-Java over 1906, 283--288. T



— 350 —

Loos, H.: Bijdrage tot de kennie van eenige hodemsoorten van Java en Sumatra,.
(Contribution to the knowledge of some soils of Java and Bumatra.)
Wageningen 1924, '

Maxr, Th.: Jaarverslag van het Proefstation voor de Javasuiker-industrie over
1908, 106—108, 1908,

. Middelburg, H.A.: Grondkaa.rteermg en grondonderzoek. (Soil survey and soil
analysis.) Mededeelingen van het Proefstation voor Vorstenlandsche T&ba,k
1936, 82, 7382,

Mohr, E. . J.; Over het slibbezwaar van ‘eenige rivieren in het Sera]oeda.l {On
the silt of some rivers in the Serajoe valley.) Mededeelingen unitgaande van

. het Departement van Landbouw, 1808a, &

Mohe, E. Q. I.: thher Liflatenboden. Bulletin du Département de I’Agriculture
aux Indes néerlandaises, 1908b, 17. '
Mohr, E.C.J.: Uber gelben Laterit und sein Muttergestein. Bulletin du Dé.

partement de ’Agriculture aux Indes néerlandaises, 1909, 28,

Mohr, E.C. J.: De mechanische analyse van grond volgens de methode der
afdeeling Geol. Waarnem. enz. (The mechanical analysis of goil along the
method of the Geolegical Laboratory.) Teyemannia, 1910a, 21, 455471,

Mohr, E. C. J.: Die mechanische Bodenanalyse, wie sie z. Z. in Buitenzorg aus-
gofithrt wird. Bull. du Département de I’Agriculture aux Indes néerlandajzes,
1910b, 41.

Mohr, E/C. J.: Ergebnisse' mechanigcher Analysen tropischer Boden. Bullstin
du Département de 1’Agriculture aux Indes néerla.ndalses, 1911, 47.

Modr, E. C. J.: Men moet weten, wat voor vleesch men in de kuip beeft. {One
has to know the length of a person’s foot) Mededeelingen van het Deli
Proefstation, 1915a, 9, 54—785,

Mohr, E. C.-J.: Korte handleiding ter determinatie van de voornaamste mineralen’
uit de grond van Nederlandsch-Indie. (Manual for the determination of the
principal soil minerals in the Netherlands-Indies.) .Mededeelingen van het
Laboratorium voor Agrogeologie en Grendoenders¢ek van het Algemeen Proef-
station voor den Landbouw, 1915b, 2; .

Mohr, E. €. J.: De grond van Java en Sumatra. {The soils of Java,and Sumatra.)
Amsterdam 1922, )

Mohr, E.C. J.r Troplcal soil forming processes Transl. by R.L. _PendletOn,

' Manilla, 1930, '

Mohr, E.C. J.: De bodem der tropen in het algemeen en die van Nederlandsch-
Indié in het bijzonder. (Tropical secils in general and particalar the soils of
the Netherlanda-Indies.} 6 dln. Amsterdam 1933—1938.

Neeb, G. A.: Mineralogisch onderzoek ten behoeve van de grondkaarteering.
(Mineralogical investigation in connection with the soil-survey.} Verslag
van de veertiende Vergadering van de Vereenlgmg voor Proefstationpersonesl,
1934, 67—82. -

Neeb, G. A.: Identification of soils by mineralogical analyses. Handelingen van
het 7¢ Nederlandsch-Indicche Natuurwetenschappelijk Congres, 1936, 695
—708.

Scheibener, E.: Dis Petrographie der Residenz von Bantam. Mecdedeehngen
van het Algemeen Proefstation voor den Landbouw, 1925, 18.

Senatins, W. W.: Agro-geologmal studies in the tropics. Soil Research, 1930,
2, 10—357. :




— 351 —

Tollenaar, D.: Bijdrage tot de kennis van de agrogeologizche grondtypen van
het Vorstenlandsche tabaksgebied. (Ouiline of the goiltypes of the Vorsten-
landen-tobacco-region.) Mededeelingen van het Proefstation voor Vorsten-
landsche Tabak, 1982, 73,

Vageler, P.: De analyremethoden van het agrogeologisch Laboratorium van het
Proefstation voor Thee, Buitenzorg. (The methods of soil-analysiz in the
Experimenval Station for Tea, Buitenzorg.) Archief voor de Theecultuur in
Nederlandsch-Indie, 1927, 1, 79—202,

Vries, 0. de: Over de grond in de Vorstenlanden. (On the soils of the Vorsten
landen.) Mededeelingen van het Proefstation voor Tabak, 1911, 1.

White, J. Th.: Bijdrage tot de kennis van het bodemprofiel nabij Buitenzorg.
(On. the soil profile near Buitenzorg.) Mededeelingen van de Landbouw-
hoogeschool, Wageningen 1919, 16, 57—88,

‘White, J. Th.: Over het voorkomen van voor kultuurgewaszsen schadelijke be-
standdeelen in bepaalde Keloetaschlagen. {On the ocourrence of poisonous
components in Keloet-ash.) Mededeelingen van het Laboratorium voor Agro-
‘geologie en Grondonderzoek van het Algemeen Proefstation voor den Land-
bouw, 1920, 6.

White, J. Th.: De differentiatie van efflaten door wind- en watertransport.
(The differentiation of efflater by wind and water.) Verslag van de eerste
Algemeene Vergadering van de Vereeniging voor, Proefstationspersoneel, 1921,

-White, J. Th.: Bijdrage tot de kennis omtrent den grond en het klimaat van de

voornaamste agavestreken van Java en Sumatra’s Oostkust. (The soils
and eclimates of the prineipal agave-regions of Java and SBumatra.) Teys-
mannia, 1922, 33, 547—574.

White, J. Th.: Petrographische werkzaamheden ten behoeve van het bhodem-
kundig enderzoek in Nederlandsch-Qosti-Indis, . (Petrological work in connee-
tion with soil research in the Netherlands Indies.) Mededeelingen van hei
Algemeen Proefstation voor den Landbouw, 1925, 18, 5—12,

White, J. Th.: Bijdrage tot de kennis van de agrogeologie van de Way Limastreek
{Lampongsche Districten). (The soils of the Way Lima-region [Lampongsche
districten].) Mededeelingen van het Algemeen Proefstation voor den Land-
bouw, 1925, 19. - a

White, J. Th.: Een onderzoek naar fl]nheld en verdeeling van het phosphorzuur
en zijn opneemhaarheid in de mergelgronden van Java. {An investigation
to grainsize and distribution of phosphorie acid and it availability in the
marl-goils of Java.) Mededeelingen van het Algemeen Proefstation voor den -
Landbouw, 1926, 23.



