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NEWSLETTER
Introduction
The appearance of this Newsletter coincides
with the 18th World Congress of Soil Science.
It is the third congress of the ISSS/IUSS in the
United States, the First International Congress
of Soil Science was held nearly eighty years
ago, in Washington DC in 1927, the Seventh
Congress took place in Madison, Wisconsin, in
1960.
If one sees the list of participants at the event
in 1927, it is remarkable to note that there was
such a large international attendance. One of
the most striking features, however, was a
month-long excursion by train (!) from the east
to the west of the United States, with many
stops underway for visiting profiles, institutes,
and other sites of interest.
At the forthcoming congress the Commission
has a number of interesting activities as oral
and poster symposia, but one of the main
issues will be the official presentation of the
book Footprints in the Soil, edited by Benno
Warkentin, chair of the Commission. For
further details, see this Newsletter. The
programme of the Commission at the Congress
is also included.
This is the third issue of the Newsletter with
the present editors, and at the Congress, Hans
van Baren will cease as editor, which is
combined with him being vice-chair (formerly
secretary) of the IUSS Commission 4-5.
Also, Prof. Dan Yaalon will cease his long
association with many Commissions, Working
Groups, Congresses, etc. of the ISSS/IUSS,
and especially with the former Commission 5
and the present Commission 4-5 and its
predecessors. Thank you, Dan, for all your
efforts for our Commission! As Dan wrote to
Hans: “there is a time to leave, and hand over
the work to the younger generation”. It is a

real pity that Dan is not in a physical condition
that allows him to join us at the Congress in
Philadelphia.
Like before, the new team of the IUSS C4-5
and the new team of Council S205.1 of the
SSSA will try to publish at least one issue per
year, with a variety of interesting articles and
news facts. We wish them every success in
this important endeavour!
We take this opportunity to thank all authors
for their contributions during the last 4 years,
and the valuable help received from Bart van
Baren (Solutions2Go) and Wout Bomer
(ISRIC).
The editors hope that the involvement of soil
scientists in the history, philosophy and
sociology of their science will increase, and
that other disciplines, such as archaeology and
anthropology, will be more involved.
The Newsletter, as a combined effort of a
Commission of the IUSS and a Council of the
Soil Science Society of America, attracts
thousands of readers through the websites of
the two organisations. This will certainly help
in reaching a wider public and increase the
interest in our work and activities. No future
without history!
The editors
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Activities of Commission 4-5
The Commission at the Congress
One of the highlights of the four-year cycle of
events is the series of activities at the World
Congress. At the 18th Congress the following
oral and poster sessions are presented in our
Commission:

Session No. 38 – History of Soil
Science in Developing Countries –
Oral session
Convenors: Dan Yaalon and Anthony Young
Presiding: Eric Brevik
38-1 Soil survey in developing countries, with
special reference to British Overseas
Territories. Anthony Young
38-2 The importance of colonial research in
the development of French pedology. Christian
Feller
38.3 Soils of the Indo-Gangetic Plains, India:
their historical perspective and management.
D.K. Pal, T. Battacharyya, P. Srivastava, P.
Chandran and S.K. Ray
38-4 History and development of soil science
in Mexico. Javier M. Gonzales, Eusebio
Ventura Jr. and Javier Z. Castellanos
38-5 Historic interactions between the U.S.
and Chinese soil scientists on modern soil
science development in China. Ming Chen and
H.H. Cheng

Session No. 173 – History of Soil
Science in Developing Countries –
Poster session
173-1 Landmarks of history of soil science in
Sri Lanka. Ranjith B. Mapa
173-3 The main moments in the development
of soil classification in Romania. Ioan M.
Munteanu
173-3 Discovering soils in the tropics:
Charter’s Interim System of Tropical Soil
Classification. William R. Effland, Rexford D.
Asiamah, T. Adjei-Gyapong, E. Boateng,
Christian Dela-Dedzoe and Andrew Manu
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173-4 Historical development of soil science
in Malayia. Selliah Paramananthan, Lah J.
Uyo and Lulie Melling
173-5 The Soil Management Support Services:
training and trainers overseas. Richard Arnold
173-6 Colonial soil science in the former
British West Indies. Benno Warkentin
173-7 Soil survey in Puerto Rico: A brief
history. Douglas Helms, Friedrich Beinroth
and Hari Eswaran
173-8 The history of soil science in the
Caucasus. Tengiz Urushadze, Eric Molchanov
and Unan Kazarian
173-9 Soil science publications – history and
current trends. Alfred Hartemink
173-10 Pedophilosophy (Pedosophy) – a new
field of philosophy of science. Ioan M.
Munteanu
173-11 Soil science and philately. Hans-Peter
Blume
173-12 What has soil science learnt from an
early volcanic landscape study in south-east
Australia? Jonathan E. Holland
173-13 Historical evolution of the scientific
method and its application to soil science.
Pierfrancesco Nardi, Fabio Tittarelli and Paolo
Sequi.
173-14 New opportunities of chemical
amelioration of sodic-saline soils in the Ararat
Plain in Armenia. H.S. Hovhannisyan and
Gagik Karamyan
173-15 The Banguet State University Soil
Science Research Information Compendium.
Tessie Miga Merestela
173-16 Hugh Hammond Bennett’s journey:
soil scientist to soil conservationist. Douglas
Helms
The complete program book (PDF, 3.4 Mb)
can be found on the internet at:
www.colostate.edu/programs/IUSS/18wcss/pr
ogbook.html, or at: www.iuss.org. It may be
added that ways and means are being sought to
have all or part of the contributions be
published as a Special Issue of one of the main
soil science journals.
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Commission 4-5 during 2002 – 2006
Extracts from the Divisional Report
by Prof. Emmanuel Frossard, in
Bulletin 108
2002 – 2005. Joint activities with SSSA
S205.1 at the Annual Meeting of the Soil
Science Society of America.
2004. Our Commission chair Benno
Warkentin was co-organizer of a session at the
32nd International Geological Congress in
Florence, which was entitled: Function of soils
for human societies and the environment. The
Geological Society has accepted to publish a
book under the same title, including most of
the presentations made in the session.
2004. The Commission contributed to the
symposium Soil Education and Public
Awareness at the 2004 EUROSOIL meeting in
Freiburg.
2004. The Commission supported the meeting
History and Agronomy: Between Ruptures and
Duration, which was held in Montpellier.
2005. The Commission contributed the
workshop on the history of soil science
entitled: Histoires d'hommes et de concepts en
Science du Sol, which was held in Paris.

Articles
Personal Recollections of Eight
World Soil Congresses in the Last
50 Years
Benno Warkentin,
chair, C4-5 of the IUSS, Oregon State
University (benno.warkentin@orst.edu)
These are personal reflections of the benefits I
have gained from attending International Soil
Congresses over the 50 years from 1956-2006.
This is not a history. Others, among them Hans
van Baren et al., have written about the years
of the International Society of Soil Science in
Geoderma 96:1-18, 2000.
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In 1956, with a Ph.D. degree still warm, and
with the assurance of the young but with little
experience, I attended the sixth Congress in
Paris. The Cornell University that I had just
left was a stop for many international soil
scientists in the 1950s. This was a time of
better travel budgets, so I had met a number of
leaders with my interests in of physicalchemical properties of soils. In Paris, I listened
to papers with the critical attitude of the
inexperienced. The papers were presented
orally in English, French or German with
simultaneous translation, no posters yet. The
translations were rather jerky because they
were done by professionals in languages, but
not in soils terminology. These same
professional would next be translating, for
example for a conference on clinical
psychology.
I rushed from room to room to hear specific
papers. It was only later that I met G.V. Jacks
sitting comfortably outside a lecture hall. His
advice was, “Young man, you will learn that
you can get more information by talking with
people who come in and out of this door, than
from sitting inside.” I eventually tried it, to
learn that he was right. I came to use his
method more and more with time.
I also learned that a major value of soils
International Congresses was for the
Commission V scientists for whom the
regional differences among soils were a
primary concern. Soil Physics and Soil
Chemistry methods were international; and the
long delay from submitting a paper to the
presentation meant that new developments did
not usually appear at world congresses. Since
my interest at this time was in the details, I
was an incomplete soil scientist, the papers
were of less value to me. The delay time has
become shorter with time, but the observation
is still valid. Even national meetings are giving
way to specialized workshops where the latest
ideas can be discussed.
The value to me was in meeting more soils
people, valuable contacts for the future, in the
international group of soil scientists. It was
twilight time for much of colonial soil science;
many European scientists had come back
home with experience in different regions to
continue research careers in home laboratories.

HPSSS Newsletter 13 – June 2006

Fortunately it was also a time of growing
government research funding in most
countries.
The biggest value to me in Paris was cultural,
the first time in Europe, in a city known then
for civilized hospitality. I learned for future
use that the companion’s programs (we had
different names for them 50 years ago) were
the places to go, e.g. the trip down the Seine.
The grand event for participants was wine and
cheese at a nearby Ducal estate. With hunting
horns in welcome, long tables of cheeses from
different regions in France, wine within the
budget of a recent graduate student (i.e. free),
and entertainment with regional dances. The
bus rides back to Paris were, let us say, jolly
(soil scientists?).
My recollections of the WCSS in Madison,
Wisconsin, in 1960 were of a more staid
meeting. It was for me a more soils-dominated
congress. I had looked forward to continuing
discussions with R.K. Schofield, with whom I
spent the 1956-57 year at Oxford. He was
chair of Commission I. He had died shortly
before the meetings. The Congress drew many
people from regions in the USA that were less
familiar to me, but again I did not take
advantage of the field trips or the soil
classification discussions of the USA
sponsored system that matured into Soil
Taxonomy.
I missed the next three meetings (Bucharest
1964, Adelaide 1968, Moscow 1974), but was
involved in planning the Commission I Soil
Physics program for the Edmonton 1978
Congress. So I remember largely the
administrative aspects of the meeting. My
memory is that we still operated with three
languages, but English was becoming
dominant.
At the 1982 Delhi Congress, a History,
Philosophy and Sociology of Soil Science
Working Group was formed, which later
became a standing committee, and then in
Montpellier 98 a 5th Commission of the new
Division 4 that dealt with “The Role of Soils
in Sustaining Society and the Environment”
when the ISSS was reorganized into the IUSS
in 1998. Dan Yaalon was the driving force in
creating the Group and nurturing it through
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various stages. It was, however, later when my
interests developed in these topics.
By the time of the Delhi meeting, I had
stopped concentrating on the laboratory
science commissions and broadened by
interest to include soils in the field. I saw
Northern India, where Delhi is located, and
particularly the agriculturally-rich Punjab
region. It was going through major agriculture
changes that included more inputs of fertilizer
and water to support short-stem wheats (the
Green Revolution) and setting up an Extension
Service based on the USA model of county
agents to help growers apply this technology.
The Indian soil scientists were proud to have
the World Congress meeting in their country
and attended in large numbers. The soils group
at the Punjab Agricultural University at
Ludhiana had well-tended field plots
investigating fertilizer requirements and water
management for a range of crops. A colleague
from Ludhiana generously showed two other
scientists and me some of this agriculture, as
well as a nitrogen fertilizer plant in the
foothills. The fields of wheat were impressive.
Along the roads and in the villages lived the
people who did not benefit from the Green
Revolution—wheat production increased, but
the Indian poverty level remained constant.
Hamburg 1986, where posters for voluntary
posters were introduced, and English was the
sole language for papers, continued the pattern
for me—local field trips kindly arranged by
colleagues at Kiel and conversations with
individuals. It was again an opportunity to
meet west-European soil scientists and also
some from eastern Europe countries. I joined
the post-Congress tour to examine soils and
culture on a trip from Hamburg to Munich. On
the tour I realized why the early German soil
classification systems relied so heavily on
geology. It varies regularly and is easily seen
at the surface. Was I becoming a soil scientist?
I also realized tours were fun during the times
when soil pedologists were not climbing into
pits and arguing. From my experience with
soils field trips in the Caribbean I had learned
to classify pedologists into one of three
groups: those who jumped eagerly and first
into pits and argued over the interpretation of
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what they saw, and argued; those who milled
around the perimeter of the pits talking with
colleagues on topics not always related to soils
in the pits, and puddling the soil structure; and
a third group, who did not go.
I did not attend Kyoto 1990. Meanwhile, an 8th
Commission on “Soils and the Environment”
had been formed. I was interested in this and
devoted time to it. In an attempt to bring
together the ideas of the 1980s, I wrote a
position paper for Commission VIII that
discussed soil functions in ecosystems
including agroecosystems, soil and society,
soil quality, and sustainable development. This
summarized the ideas that were also used in
the new IUSS structure, where the new
Division 4 included these issues.
Professionally exciting times. However, soil
scientists interested in Commission VIII were
concerned mostly with pollution of soils from
heavy metals. This was not my main interest in
soils and the environment.
In Acapulco, Mexico 1994, the change to
IUSS was initiated. The ISSS had joined the
International Council for Science. A group
within the ISSS reported a thoroughly
revamped scientific structure, abandoning the
old Commissions I to VIII and suggesting four
new Divisions divided into commissions. The
Divisions included the work of the old
Commissions under different combinations but
also reflected the new challenges of ecology
and the “people part” of soil science. This was
presented to the participants. I strongly
approved this change recognizing our wider
responsibilities as soil scientists.
Montpellier 1998 completed the change to the
new structure within the IUSS. The
atmosphere created by the Congress
organizing committee in France was an
emphasis on the newer parts of soil science.
The scientific papers were organized around
symposia. Communication in the World
Congresses now depended more on posters.
My soils interests had changed in the 1990s to
more general questions of soil quality and
degradation, the history of ideas in soil
science, perceptions of soil and land, and how
people fit into soil science. Since my interests
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could be shared more readily in narrative form,
I have developed neither an ease nor a
competence with posters. But let me admit, I
do not have a better process to suggest. Posters
are great vehicles to report the results of an
experiment.
The local field trips I attended were oriented
more to culture than to soil pits. I learned
about truffles, hard scrabble agriculture in
southwestern France, cowboys in the
Camargue, and growing wine grapes in partly
weathered rock (soils). This certainly is an
extension of the concept of “terroir,” and a
moral lesson of the value of suffering
hardships in youth.
Bangkok 2002 was for me an intensification of
my involvement in Commission C 4.5 on soil
history, and a continuing learning from Dan
Yaalon. He had organized symposia on soil
history topics. The IUSS, the American Soil
Scientists (SSSA), and European groups with
soil history interests were actively publishing
papers on the topic. I convened a symposium
under the old Commission VIII on “Attitudes
Towards Soil and Land Use: Past and
Present,” where we had received papers on a
range of themes, had several no-show authors;
and where we learned a lot from each other. In
Bangkok, I also took over the chair from Dan
Yaalon.
Discussions with congressists were again the
highlights. Earlier trips to Thailand had given
me some background helpful in appreciating
the country.
By now I had come to appreciate a prime
value of the congresses, the field trips. I signed
up. We went north to Chiang Mai on a week’s
tour of soils, agriculture, sights, culture and
interactions with others on the tour, a wellplanned mixture all under the gracious
hospitality of the Thai tour leaders.
And soon on to Philadelphia 2006, where I
look forward to sharing soils experiences with
colleagues I see irregularly.
Thank you for your patience as I remember
important parts of my soil science life, the
International Congresses.
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Pondering
Dick Arnold
(retired), USDA-NRCS, Washington, DC
(CT1311@aol.com)

One of my favorite bronze statues is a little
boy sitting quietly on a log gazing down into
his hands that are resting in his lap. It is a
powerful reflective scene. “What are you
doing?” I softly asked. Wise beyond his years,
he replied, “I was thinking about some history.
I was pondering about the path of the Soil
Survey.” There are so many options in life that
often we ponder the uncertainties – especially
those that seem to have dominated events and
activities. That day, I too, was reflecting about
the soil survey and this bronze lad seemed to
assure me that it was worth my time and
thought.
As day dreamers and visionaries we build
“ideals” in our minds and embellish them with
what we view as appropriate and timely
sequences traveling on the right path. We plan
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and live for the future even though it is never
certain and seldom occurs as we imagine it.
When we pause and ponder the past, our
hindsight generally seems to be correct – in
part, I suspect, because we place events in a
comfortable context and keep apart many
words, thoughts, and emotions that may or
may not have happened. And so it is that I am
rethinking some aspects of the U.S. soil survey
– the National Cooperative Soil survey – for
which USDA has been the ‘keeper of the
records’. From my current perspective I
marvel at several accomplishments – first of
all are standards; those developed for
describing, sampling, and analyzing soils as
well as those for systematically organizing and
naming uniquely identified entities of soils.
The second major achievement is the detailed
mapping of all privately-owned agricultural
lands in the United States, and much of the
public forest, range and park lands managed
by federal and state agencies.
Starting with a few thousand dollars and a
handful of geologists-turned-pedologists –
how could anyone envision what might occur
in the following century? Milton Whitney was
given an opportunity to start from scratch – to
put flesh on an immature skeleton concept of a
soil survey. Frightening, unproven, and
badgered by skeptics – what a noble
beginning! It was an excellent example of how
to learn – that is, by making mistakes. Most of
the deviations from an ideal are more clearly
understood after years of trial and error which
suggests that some decisions and activities
might have been more propitious than others.
The early geological concept of soils and the
format of agricultural experiment stations
changed over time but not without some
animosity, and some frayed nerves and
frustrations that resulted in long standing
conflicts. Aha, M. Whitney and E.W. Hilgard.
These and other stories portrayed by the
NRCS historian D. Helms (2002a, 2002b) are
good reading and I refer to several of them
here. Hilgard and J.W. Powell (USGS) tried to
establish an agricultural soil survey within the
Geological Survey of the Department of
Interior, but it never happened. Hilgard and
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Whitney disagreed about the causes and
processes related to soil productivity,
nevertheless they were both influential leaders
– at locational extremes in the US – Berkley,
California and Washington, DC. Whitney
assured a future for soil survey by hiring well
educated people to conduct the work.
Exploratory soil surveys expanded as rapidly
as funds became available, with the results
being published as part of the USDA Bureau
of Soils annual reports, called Bulletins.
Why did the Survey carry its geologic bias
about soils for so long? Mainly because what
Whitney said was policy – all else was
opinion. He hired George Coffey and
eventually put him in charge of soil
classification. Coffey obtained a PhD based on
soils as being independent natural entities and
proposed a Russian-inspired classification
scheme. Whitney disagreed openly with this
work even though he permitted it to be
published, as opinion. Mistake. Coffey had
been a likely candidate to administer the soil
survey but Curtis Marbut came from Missouri
and got the job. Coffey resigned and went to
Ohio.
As aptly described by D. Brown (2006), the
metamorphosis of Marbut from practicing
geologist to anti-geological-explanation-ofsoils pedologist appeared to be rapid and
complete. I can readily believe that his main
interest was to develop a comprehensive
system of soil classification based on detailed
descriptions of soil profiles and, when
possible, supported by analytical data of
chemical and physical properties. Marbut
dominated the field of pedology in the U.S. but
as field men noted, detailed soil survey wasn’t
Marbut’s main interest. From the perspective
of soil landscape models it was an unfortunate
turn of events.
In rather sharp contrast to the Soil Survey, the
Geologic Survey had ongoing field and lab
research and their mapping skills were deemed
important and essential. There was, however,
an American Soil Survey Association and that
was good. It brought together scientists and
workers from universities and government
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agencies. As such it was the voice of the
National Cooperative Soil Survey (NCSS) and
its proceedings record the ebb and flow of
ideas, opinions, and research results. By then it
was obvious that soil survey would remain in
and be supported by Agriculture. Whether or
not that was a mistake depends on your
perspective, nevertheless the stage was set for
making soils descriptions and their
classification a basis for soil correlation within
and among soil provinces. In addition a format
for cooperative endeavors was continuing.
All across America agricultural universities
were expanding their curricula in soil science
and in the 1930s, even with the Great
Depression and the Dust Bowl, a lot of sharp
minds were attracted to this new earth science.
Most of the young people had farm
backgrounds which included values of hard
work and conservation of resources of all
kinds.
When the ‘dust’ arrived in Washington,
Congress responded by creating a Soil Erosion
Service under the leadership of H.H. Bennett,
a former soil scientist. In 1935 it was moved
from Interior to Agriculture as the Soil
Conservation Service (SCS). To help reduce
soil erosion on privately-owned land the
government offered advice, some financial
assistance, and supporting information about
their on-farm soil resources through the
conservation surveys of SCS. Thus there were
two soil surveys for a while. C.E. Kellogg was
appointed as the Director of the Soil Survey,
replacing Marbut in 1935. Kellogg was a
teacher and a scholar. He soon issued a new
Soil Survey Manual and E.A. Norton, SCS,
issued a Conservation Survey Manual – both
providing guidelines and instructions for
preparing soil maps and providing
supplemental information. The 1938 Yearbook
of Agriculture described soils of the U.S. and
presented a new classification that rejected
Marbut’s Pedocals and Pedalfers in favor of
the zonal soil concepts similar to those in
Russia and Europe.
After some conflict, airphotos finally became
the accepted base maps for surveys both in the
SCS and the Soil Survey. Hans Jenny’s
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textbook (1941) was not widely read and used
until after the war. When soil surveyors
returned to civilian life they often had
questions about the inadequacies of the
American system of classification to
accommodate soils they had seen overseas. In
1951 G.D. Smith began the development of a
new comprehensive system of soil
classification that would be flexible enough to
accommodate more and/or new soils
throughout the world.
The conservation movement in the U.S. was
gaining momentum and in 1953 the Secretary
of Agriculture combined the soil surveys into
the SCS and made C.E. Kellogg the leader,
transferred the experimental erosion plots of
SCS to ARS, and moved the plant introduction
nurseries from Plant Industry to SCS.
Pedological research was placed in the SCS
soil survey. In that very year G.D. Smith and
Kellogg hired R.V. Ruhe, a geologist, to
undertake multi-site soil-geomorphology
studies in support of the soil survey (Holliday
et al, 2002). Examining soils in the field
became easier as tools and technologies
mainly from geology were adopted and
adapted. Included were power augers on pickup trucks, coring machines mounted on trucks
or trailers, improved types of hand augers,
Munsell color books, and advances in both
photography and cartographic techniques.
The 1950s and 1960s were a major boom
period for the soil survey. Activities on every
front were underway, even the soil surveyors
became ‘soil scientists’, at least in title, and
Kellogg and his staff reinforced professional
behavior at every opportunity. There was a
new revised Soil Survey Manual, the
laboratories were updated, and guidelines for
making and interpreting soil surveys for users
contributed to the increasing clarity and use of
standards throughout the National Cooperative
Soil Survey. Although Kellogg was the
undisputed leader he hired well qualified
scientists who were assigned specific duties
and empowered to carry them out (Nichols,
2002). The Survey grew in numbers and
stature – almost beyond anyone’s wildest
dreams and when Kellogg retired in 1971, the
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era of “giants’ had come to an end. The
‘modus operandi’ had shifted to team work,
consensus, cooperation, collaboration, and
high ‘esprit de corps’ throughout the NCSS.
Thus in the U.S. 50 years of soil survey had
been celebrated, also 75 years, and then its
centennial. As I mentioned, the development
and wide spread use of standards and the
extensive coverage of detailed soil mapping
were truly outstanding achievements. But far
more valuable than the estimated $5 billion
dollar replacement costs of a century’s work in
soil survey has been the training of scientists
and associated professionals and the extension
of multi-media information and knowledge
about soil resources to the people of the United
States and to interested persons around the
world.
Any regrets? Yes. In an ideal world we would
have been able to provide sufficient data and
examples to permit interested parties to
comprehend the science behind the soil
survey. Much of the research was carried out
by students and professors at the universities
who were partners in the National Cooperative
Soil Survey. There are uncollated stacks of
information scattered in libraries, in private
collections, and among the numerous
publications in a plethora of journals and
special reports. The creative genius of
thousands of field personnel enabled them to
develop and use descriptive soil-landscape
models, but those of us who should have
provided recognition and incentives to write
and openly discuss these models did nothing.
We let the production mode of our operations
override the scientific backstopping that had
made it all possible. And that was a
MISTAKE.
A final comment. Do you know why soil
survey is such great science? There are many
variables involved in the evolution and genesis
of soils in their landscapes, yet we do not
control any of them as a means of eliciting and
isolating the influence of their interactions. We
know a lot about degrees of factors, and steps
of processes, and general relationships with
geology and geomorphology, and realize that
the spheres of influence give rise to even
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bigger schemes. So what is wrong? The
experiments have been conducted and for the
entities that we recognize in the soil survey,
the game is over. Our challenge has been
perhaps more exciting, more demanding, and
less certain than in other subdisciplines of soil
science. It has been our opportunity and our
responsibility to unravel the details of the
experiments by looking at the results and then
reconstructing the sequence of events
throughout time and space. This is my concept
of the great science that is Pedology.
“And that, my little bronze friend, is what I’ve
been pondering.”
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International Co-operation in
Soil Science:
the Role of V.A. Kovda
R. Dudal
Prof. Em., Geo-Institute, Department of Land
Management and Economics, K.U. Leuven,
Belgium (rudi.dudal@agr.kuleuven.ac.be)
In 1960, the world’s population reached three
billion. For the first time in human history,
global population had increased by one billion
people in a mere thirty years: it was the start of
the so-called ‘population explosion’. Food
problems could no longer be solved simply by
the distribution of surpluses which had
accumulated in industrialized countries in the
1950s. They now required that food
production be stepped up in the countries
where food was most needed. In 1960 the
FAO (Food and Agricultural Organization of
the United Nations) launched the Freedomfrom-Hunger-Campaign (FFHC) to focus
public attention on the continuing problem of
hunger, and to mobilize national and
international efforts towards its solution.
Promotional by nature, the Campaign aimed to
enlist the support not only of governments but
also of non-governmental and professional
organizations. It is against this background
that Dr. B.R. Sen, Director General of FAO,
addressed the 7th International Congress of
Soil Science, held at Madison, Wisconsin,
USA, in August 1960’. The theme of that
Congress was ‘to promote peace and health by
alleviating hunger through soil science’
underscoring the contribution which soil
science could make to the solution of the
multi-dimensional problem of hunger and
poverty.
It was generally recognized that an efficient
use of soil resources is of paramount
importance for the survival and welfare of
people and for ensuring sustainable increases
of food production. It was also realized that,
because of the disparity of production
potentials and of population carrying
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capacities, food production targets were
matters of international concern. In the 1960s
the knowledge about the nature and distinction
of the world’s soil resources was still rather
crude. It was estimated that about 20 percent
of the global land area was suitable for crop
production – half of which was presently in
use – and that the remaining 80 percent were
either too cold, to steep, too shallow, too wet,
too dry or to poor to be beneficially cultivated.
It was at the initiative of the International
Society of Soil Science (ISSS) that continental
soil maps were compiled and presented at its
7th Congress (Madison, Wisconsin, USA in
1960) covering Europe, Asia, the Near East,
North and South America, Africa and
Australia at scales ranging from 1:5 000 000 to
1:10 000 000. These presentations were made
under the work programme of the ISSS
Commission V: Soil genesis, Classification
and Cartography of which Prof. Dr. V.A.
Kovda was the Chairman. Jointly with Dr.
E.V. Lobova he presented the new Soil Map of
Asia. It was also under his chairmanship of
Commission V that Dr. Guy Smith presented
the pioneering 7th approximation of the USDA
Soil Taxonomy. It was on this occasion, as a
FAO participant in the Congress, that I first
met Prof. Kovda. His appraisal of the
continental maps was that, even though they
were very sketchy, they could be the basis for
international co-operation towards a global
inventory of soil resources.
The appreciation of the Congress for this first
attempt of ‘globalization’ was reflected in a
resolution recommending that the continental
maps be published in order to ensure a storage
and dissemination of the knowledge
accumulated in different parts of the world on
the properties of soils and on their distribution.
However, it soon appeared that nomenclature,
survey methods, legends and systems of
classification varied so widely that
comparisons were difficult. Recognizing the
need for an integrated appraisal of the world’s
soil resources the Directors General of FAO
(Dr. B.R. Sen) and Unesco (Dr. V. Veronese)
agreed in 1961 to jointly prepare a Soil Map of
the World, at scale 1:5 000 000, in association
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with the International Society of Soil Science
(ISSS). The driving forces behind this
agreement were Prof. V.A. Kovda, then
Director of the Department of Exact and
Natural Sciences of Unesco, and Dr. D.L.
Bramao, Chief of the World Soil Resources
Office of FAO. Immediately upon the start of
the project FAO and Unesco convened an
Advisory Panel composed of eminent soil
scientists, from various parts of the world, to
study the scientific and methodological
problems relative to the preparation of a soil
map of the world. At its first meeting, held in
Rome in June 1961, the Advisory Panel
elected Prof. V.A. Kovda to be its Chairman.
Under his guidance the Panel laid the basis for
the preparation of an international legend, the
organization of field correlation, and the
selection of scale and of the topographic base.
It was a privilege for me to serve as the Soil
Correlator of the project and as the Secretary
of the Advisory Panel. The Panel met
successively in Rome (1963), Paris (1964),
Rome (1964), Moscow (1966) and Rome
(1970).

Prof. V.A. Kovda, President of the ISSS, being
presented with the first copy of the Soil Map of the
World Legend by Dr. R. Dudal, Soil Correlator, at the
10th Congress of the ISSS, Moscow 1974

A first draft of definitions of soil units and of a
correlation table were presented to the 8th
Congress of the International Society of Soil
Science at Bucharest in 1964. On behalf of
FAO, Unesco and the ISSS, Prof. Kovda gave
an overview of the status of the Soil Map of
the World project stressing the need for
international co-operation in soil science.
Among the difficulties encountered were the
conflicting scientific concepts of different
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schools, especially the very powerful and
influential Russian and North American ones.
Professor Kovda was instrumental in
overcoming divergencies by stimulating
respect of values in different systems, a
reasonable retention of traditions, and
acknowledgement of scientific precedences. It
was at the Advisory Panel meeting in Moscow
in 1966, which Prof. Kovda hosted, that a
general agreement was reached on the
principles for constructing the international
legend, on the preparation of the definitions of
soil units, and on the adoption of a unified
nomenclature. It was on this basis that the first
draft of the Soil Map of the World was
presented to the 9th International Congress of
Soil Science, at Adelaide in 1968. In a special
session, under the chairmanship of Prof.
Kovda, the Congress approved the outline of
the international legend and recommended that
the Soil Map of the World be published at the
earliest possible date. It was at the Adelaide
Congress that Prof. Kovda was elected as
President of the International Society of Soil
Science and that he invited the ISSS to hold its
10th Congress in Moscow in 1974 on the
occasion of the 50th anniversary of the ISSS,
founded in Rome in 1924. Concurrently I was
elected Chairman of Commission V of the
ISSS. In accordance with the recommendation
of the Congress, the first sheets of the Soil
Map were printed in 1970 and exhibited at the
Moscow Congress.
All these years, as the correlator of the Soil
Map of the World project, I had the closest cooperation with Prof. Kovda and enjoyed his
steady support and encouragement. His
research on the joint development of soils and
landscapes, his concepts on the hydromorphic
origin of soils of the great plains and the
elaboration of geochemical balances, were
sources of inspiration. It was an honour and a
great pleasure that I could present the printed
legend of the Soil Map of the World to Prof.
Kovda as the President of the ISSS and of the
10th International Congress of Soil Science at
Moscow in 1974 (photo). It was at this
Congress that Prof. Kovda nominated me to
become the Secretary General of the ISSS for
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the period 1974-1978, a nomination which was
endorsed by the ISSS Council.
The Soil Map of the World was completed in
1981, covering 19 map sheets and 10
explanatory volumes. In addition to its
significance for furthering more efficient land
use and enhancing food production, the Soil
Map of the World played an important role in
developing and strengthening soil science. A
common language was created and an
exchange of information became possible
through correlation and through personal
contacts of scientists from different parts of
the world.

Names and signatures of part of the collaborators and
advisors of the Soil Map of the World Project at the
coverpage of the legend.

Among the many achievements of Prof.
Kovda’s career I only highlighted the one
aspect of his involvement with the
FAO/Unesco Soil Map of the World, as a
reflection of his commitment to international
co-operation and to bridging differences
between various ideologies, concepts and
approaches. The assemblage of signatures on a
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cover page of the Legend of the Soil Map of
the World (1974) is a witness of the links
which were forged in the framework of this
long term international endeavour. I am
grateful to have been associated with it and to
have benefited from Prof. Kovda’s confidence,
vision and guidance.
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Organic Matter and the Rise of
Holistic Agriculture:
John Pitkin Norton and William
Henry Brewer
at Yale, 1840-1900
Lloyd T. Ackert Jr., Ph.D.,
Department of the History of Science and
Medicine, Yale University
(lloydackert@sbcglobal.net)
In the mid-nineteenth century, agricultural
chemists studying at Yale strove to reform
agriculture in New England. At the center of
their efforts lay the new principles of organic
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chemistry that they had imbibed from their
training abroad with Justus Liebig in
Germany, James Johnston in Scotland, and
Jean Baptiste Dumas in France. This training
taught the American students--already
prepared by the Sillimans—to see and
investigate nature as a circulation of matter
through the soil, plants, and animals and back
again into the soil. John Pitkin Norton (18221852) and William Henry Brewer (1828-1910)
engaged this holistic vision of the "cycle of
life" in their attempts to reform agriculture
through science.
Revisiting this history, first explored by
Margaret Rossiter in The Emergence of
Agricultural Science: Justus Liebig and the
Americans, 1840-1880 (1975), allows us to
examine the rise of a thermodynamic view in
biology—by Dumas and Liebig in Europe—
and its subsequent transmission to the United
States.i The experiences of Norton and Brewer
provide case studies for comparing the transfer
of this view across scientific cultures (German,
French, British, and America) and across
disciplines (Organic Chemistry, Agriculture,
and Forestry).
John Pitkin Norton found agricultural
chemistry a desirable outlet for his
considerable reforming energies. In 1847, he
would become the leader of that science in the
United States. Norton was born in 1822 in
Albany, NY to a respected aristocratic family
that had produced notable governors,
businessmen, and statesmen. He spent his
youth traveling between the family farm in the
appropriately-named Farmington, CT, and
NY’s active capital Albany. This mixed rural
and city existence provided a perfect context
for combing the new scientific methods of
agricultural chemistry with practical farming.
His father’s enthusiasm for agricultural
chemistry (which he followed in the most
popular agricultural journal of the time the
Cultivator), experimenting with crops and
breeding, and agricultural competitions,
inspired his son. With his father’s
encouragement, young Norton followed an
independent educational path, organizing
lectures with professors in agriculturally
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related subjects at Yale, New York, and
Boston.ii
Norton first encountered the scientific notion
of a “cycle of life” while studying chemistry
with Benjamin Silliman (1816-1885) at Yale.
In Silliman’s 1847 textbook, First Principles of
Chemistry for the Use of Colleges and
Schools, he described this concept as “the
assimilation of lifeless particles by plants from
the atmosphere, soil, and waters. Once taken
into the plants’ structure they are transformed
by the vital force into woody fiber, starch, and
protein of the plant, which afford the materials
for the nutrition of the animals. By the regular
processes of life these are again set free in
their original forms of carbonic acid, ammonia
and water and are once more again ready to
enter the upward current of organic life.” For
Silliman, this process was a “beautiful
adjustment of organic forces, which
maintained the balance of nature’s two great
kingdoms. The mind rests with equal pleasure
and admiration, he reassured his students, on
these beautiful laws, which silently, but
unceasingly, work out an expression of the
Almighty Will.”iii
To have a successful career in the sciences
Norton assumed he would need to study in
Europe and asked Silliman for advice. After an
initial devotion to Liebig’s agricultural
chemistry, Silliman had shifted his allegiance
to the school of the Johnston in England and to
the French School of Boussingault and Dumas.
He advised his student to head for England and
not Germany. Norton followed the advice and,
although he also had developed an early
interest in Liebig’s work in 1842, studied first
with Johnston in Edinburgh, and then
Johannes Mulder in Utrecht. Here Norton
imbibed the growing anti-Liebig sentiments of
his new intellectual community—and drank in
little else—he continued his temperance
activities consuming only water and chastising
his consuming Scottish colleagues. With
Johnston, Norton continued his study of
organic chemistry and applied it to a new
agricultural problem—a comprehensive and
extensive study of the chemical constitution of
oats. This project united his laboratory
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investigations, interactions with the local
farmers, and the theoretical views of Johnston
and Mulder, a synthesis upon which he would
model his approach when he returned to the
United States.
Back in New England, Norton realized that his
work had just begun. European ideas about
managing agriculture had to be translated to
his American audience. In order to quiet
criticisms against British Henry Stephens’ The
Farmer’s Guide to Scientific and Practical
Agriculture, in which he “detail[ed] the labors
of the farmer in all their variety, and adapting
them to the seasons of the year as they
successively occur,” for example, Norton coauthored it and added lengthy appendices.iv
Here and in articles to the Cultivator, Norton
defended the use of foreign works on
agriculture, even though others considered
them unreliable sources for improving and
managing American soils. He likewise
reassured the editors of Cultivator that
although some criticisms were valid, for the
most part foreign agricultural treatises
provided good advice for managing the soil.
He based this positive assessment primarily on
his holistic understanding of agriculture—that
is, he believed that the same natural laws
applied to soils and crops across the globe. He
described these laws in the language of the
organic chemistry and plant physiology that he
had learned first at Yale with Silliman and
later with the European scientists. Finally, he
developed them into his own vision for
agriculture when he returned to Connecticut.
In the late 1840s, from his station as a Yale
professor, Norton advised scientists and
agriculturalists how to improve their
understanding of soil management through
chemistry. The role of organic matter in nature
permeated all of Norton’s presentations. In an
address to the Annual Show of the New York
State Agricultural Society in 1848, for
example, he reminded his audience that “the
farmer of the present day, who desires to
improve, and to thoroughly understand his
profession, has a wide range [of options]
before him. All of the natural sciences offer
advantageous fields for exploration. In the air,
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the earth, the water, in the vegetable and
animal worlds, the mind once aroused, finds
sufficient space for its utmost energies.” He
opted to focus his discussion on the soil, not
“because it offered a broader field that the
others, but because it seems naturally to come
first when we speak of improvement, and
“because it is the foundation from which all
progress must be made.”v (This language will
reappear later when I come to Brewer.)
After treating briefly the “structure, physical
properties and chemical composition of the
soil,” Norton turned to the role of organic
matter in soil fertility. There were two great
classes of bodies, he explained, inorganic and
organic—with organic matter consisting either
of living, defined organs or their products.
Aware no doubt that much of his audience had
also been following the discussions of
chemistry in their agricultural journals, he
continued: “When exposed to heat the organic
part burns and disappears—thus showing that
it had originally been nothing but air. To form
these bodies from the different kinds of air,
requires the action of living organs. Inorganic
substances are also present in the plant, and in
the animal, but they were not formed in the
plant, merely drawn in by it from the soil. The
organic matter of the soil is derived from the
death and decay of plants and animals, and
when in the form of vegetable mould (or
humus) it exercises a remarkably beneficial
influence on all our cultivated crops.”vi [In
other words, it is better than inorganic
manures] To close this natural cycle, Norton
noted that this organic matter in the soil had
originally derived from the atmosphere.
In an elegant synthesis of his religious views
and his reading of Mulder, Norton sang of the
beauty of these principles. For him they
showed that “the endless chain which joins the
dead earth to the living planet, the plant to the
animal, and the animal to the earth again, is
even sublime in its unceasing series of
changes.” It seemed strange to him, that “the
bare earth, so despised, so formless, should be,
by the laws of its maker, the source of all
material things. “Our delight still increases” he
said, “when we find that these admirable
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productions of nature are but the connecting
link with a yet higher state of life, the means
of sustaining still more complicated, more
wonderful structures.” The idea that “Life and
Beauty are nourished by decay,” strongly
reminded Norton of Mulder, who had called
this inarticulate, mysterious, production the
“the striving of matter after harmony.”vii
Norton associated humans intimately with this
vital circulation: “If we live forty years,” he
believed, “we have been ten or twelve times
entirely renewed, and the original particles of
our frames are scattered over the face of the
earth, contributing to the growth and
nourishment of other bodies.”viii These few
examples from the many demonstrate Norton’s
synthetic view, a view that would outlive
Norton, who died in 1852 at the young age of
thirty. Prior to this tragic event, however,
Norton taught his approach to agriculture to a
number of students at the Yale’s newly
founded Sheffield Scientific School.
One student, William Henry Brewer, would
take Norton’s lessons into forestry in the latenineteenth century. Like Norton, Brewer
migrated between the family’s agricultural
pursuits and their extensive aristocratic
society. Brewer had many connections in the
scientific community, with whom he shared
his growing collections of mosses and
minerals. With the intent of pursuing a
scientific career, he first studied chemistry,
botany and geology at Ithaca Academy and in
1848 entered the Yale Scientific Laboratory
where he took Benjamin Silliman Jr’s courses
in chemistry and Norton’s in agricultural
chemistry. With his Yale credentials and the
support of his personal and scientific network,
Brewer taught chemistry at Ithaca Academy
between 1850-1851, at an venture Agricultural
Institute in Western New York. (He especially
enjoyed the picnics organized by the women
of the school, rare visits by his friends and
above all his trips to Niagara Falls.) In 1852 he
received a Ph.D. from the Yale Laboratory and
secured a position teaching physiology, natural
philosophy, and agricultural chemistry at Ovid
Academy in N.Y.ix None of these positions,
however, satisfied Brewer and he
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contemplated the pros and cons of a European
apprenticeship.
Brewer never missed the forests for the trees—
each played essential part of his psyche and
would do so throughout his long life. In 1853,
when considering his career, he took a long
solitary walk in the woods, set himself down
under a tree and “as was his habit fell in
dreamy reveries.” “The wind was high, and
played among the treetops, hurrying past me,
at every blast clouds of leaves, dropping them
to their annual grave. How like us mortals.
They rustle among the branches, then fall, and
soon mingle with the soil, we flourish for a
time, rustle among the branches of society,
then pass away to mingle with mother earth, to
be soon forgotten . . . .”x This natural
theological view is the poetic vision that the
generation of agricultural scientists
represented by Brewer and Norton, codified
into their laboratory investigations.
Pessimistic about his future, Brewer finally
took the insistent advice of the Sillimans and
his close friends who were writing to him from
various European cities, and sailed to
Germany. He calculated that his two year
investment would gain him the credentials that
would secure him his desired status in science.
He studied chemistry first with Robert Bunsen
at Heidelberg and later with Liebig at Giessen,
the latter he thought being the much poorer
laboratory. Bunsen’s chemical lectures
bolstered the holistic vision Brewer had
developed in the U.S. From Bunsen’s lecture
on “Air,” for example, Brewer learned that
living organisms played an important role in
maintaining the circulation of matter in nature.
Bunsen taught that “The oxygen used by
animals during respiration, during the
decomposition of organic matter, and by
absorption in rocks, is recompensed for the
animal world by plants which decompose the
CO2 given off from volcanoes.”xi This was not
mere theory; like Norton, Brewer explored the
role of plants at the juncture of the inorganic
and organic realms in the laboratory,
conducting extensive analyses of organic
matter in plants.
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In 1869, Brewer drew on the cycle of life to
explain the natural history of pastures and
meadows—for him two agriculturally
significant formations and recommend their
proper management. Here he tried to
understand why old pastures that had not been
disturbed by the plow for many years were
vastly superior to those which were made
recently. While climate might determine the
characteristics of the pastures, Brewer wrote,
science and agriculture pointed to another
important element—the role of human beings
in managing the soil. His holistic view stands
out in his discussion of proper soil
management: “If the owner of the pasture
wages war against the weeds and encourages
more desirable species of grasses, the cattle
will eat off the herbage and leave their
droppings on the surface. Much of the foliage
also dies off each year mingling with the mere
surface soils and, slowly but surely, the
vegetable matter increases there.” Highlighting
the cyclical nature of this process, Brewer
concluded that “the annual crop is drawn
largely from the air, and that which is left on
the ground does not go back to its original
elements quickly, and thus it is that the
vegetable matter increases, especially at the
surface. The plants also help to bring the
mineral elements in the soil into the cycle by
making them soluble, and after the plants die
and decay they make them available to future
growths.”xii
To justify his evaluation of the importance of
pastures in agriculture, Brewer turned not to
the Germans with whom he had studied, but to
the authority of the French agricultural and
organic chemist Jean Baptiste Boussingault.
Brewer agreed with Boussingault that the
whole object in the best systems of animal
husbandry is to make the earth produce the
largest amount of organic matter in a given
time. This was an holistic approach based on
the recycling of “a heap of dung”—a resource
so important in Brewer’s opinion, that he
thought it determined the great phases of
human progress and decline through history. It
explained, for example, the differences
between the American North and South.
Moreover, it was an essential factor in creating
“permanent pastures” and beautifying the
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landscape, in the furnishing of food for the
present generation, and also the promise of
permanent wealth and prosperity of the
future.xiii
In 1904, in his last lectures to the Yale forestry
school that he had helped to found, Brewer
discussed the topic of forest physiography,
integrating the concept of the cycle of life into
physical geography. Just as he thought
pastures could be made by “art” so could
forests—viewing trees as “the natural
expression of the soil,” he approached the
subject in the same way. In 1869, he could
resort solely to chemical laws to describe the
cycle of nutrients in nature. After the 1870s,
when agricultural chemists had shown the
biological nature of decomposition and soil
processes such as nitrification, he was now
compelled to describe these cycles
biologically. Brewer concluded his lecture—
which coincided with the end of his career—
by looking forward. “The forests,” he taught,
“have introduced us to another field too wide
to discuss [in his lecture] but currently under
investigation—that is, forest ecology.”
Ecology, he explained, “is the study of
organisms and their relationship to each other,
and their relationship to the soil.” It is to
here—to ecology—that the numerous sciences
related to the concept of the cycle of life lead
in the 1920s-1940s. But that subject lies
outside the bounds of this essay.xiv
Conclusion
Norton and Brewer were first introduced to
scientific holism in the United States, they
studied it intensively at the benches of their
European laboratories, and they then
reintroduced it to American agriculture when
they returned home. The scientific worldview
that they shared with their generation united
all of nature into a single dynamicallyinteracting system. From this perspective,
which by 1850 was becoming known as the
cycle of life, they could explain every natural
phenomenon as the physiological exchange of
organic matter between plants, animals and the
atmosphere or soil. (In 1852, for example,
Jacob Moleschott critiqued Liebig’s research
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program in The Cycle of Life: A Physiological
Response to Liebig.)xv Norton and Brewer
encountered this view in almost every aspect
of their scientific training—whether reading
Liebig’s agricultural texts, Humboldt’s plant
geography and cosmic history, and in the
lectures of all their chemistry teachers.
Moreover, the cycle of life populated the verse
of Goethe, Shilling, Wordsworth and that of
the religious thinkers of their day. They further
codified this holistic vision of nature in their
courses in organic chemistry, forestry, and
microbiology, and in their popular instructions
to New England’s struggling agricultural
community. This intellectual movement, of
which Norton and Brewer are only two
representatives, would soon extend beyond the
agricultural sciences to form the context within
which the new ecological sciences would arise
at the turn of the twentieth century.
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Loessification
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We can define loess- at least we can attempt to
define loess (Smalley & Jary 2004); we can
discuss the factors that affect its distribution
(Smalley & Jary 2005a) and examine attempts
to describe that distribution (Smalley & Jary
2005b), but can we grasp the slippery concept
of ‘loessification’ – the idea that ‘not-loess’
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ground can, by various transformative
processes, become loess ground ?
Here is a word of some historical power but
apparently very little contemporary relevance.
It is a word that has never been deployed to
any large effect in New Zealand, but there is a
certain NZSN (New Zealand Soil News)
relevance because it is via the medium of soil
science that it has had some impact. Also from
our point of view the NZ Soil Bureau played a
small, but important part, in the wider study.
We propose, in this discussion, that the idea of
loessification can be considered at two levels;
we shall deal with ‘grand’ loessification and
‘petit’ loessification (gL and pL for short). At
the centre of the discussions is the work of two
individuals: L.S.Berg (for gL: Berg 1916,
1932, 1964) and M.Pecsi (for pL: Pecsi 1990,
1995, Pecsi et al 2000).
Berg was involved in the great 20th Century
debates about the nature and origin of loess.
He was the main protagonist for the idea that
loess came about by processes of weathering
and soil formation; he offered the ‘eluvial’ or
soil theory of loess formation, sometimes
called the ‘in-situ’ theory; he was the guru of
loessification. According to Pyaskovskii
(1946) Berg arrived at the conclusion that
loess is to be regarded as a normal mineral
zonal soil formation. So much of the
discussion of loess in the 20th Century swirled
about Berg that we feel justified in examining
him and his ideas at some length.
Lev Semenovich Berg 1876-1950; more
famous as an ichthyologist than a soil scientist,
for most of his life associated with Leningrad
University. In 1916 (when he was 40 years
old) he published a long paper/monograph on
loess, based on his studies in western Russia
and Ukraine. In the words of the Great Soviet
Encyclopedia “he proposed a soil theory of the
formation of loess”. This monograph was
republished in 1925 in his book ‘Climate and
Life’. According to the Great Soviet
Encyclopedia “Berg elaborated the study of
landscapes and developed the teaching of
V.V.Dokuchaev on natural zones.. “ He was
much influenced by Dokuchaev and the
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development of soil science, and the basic
Dokuchaev ideas can be discerned in the Berg
loess hypothesis. A second edition of Climate
and Life was prepared and was ready for
publication in 1940, but the publication was
delayed by the Great Patriotic War. It came
out eventually in 1947, and a translation into
English of the important loess portions was
published by the Israel Programme of
Scientific Translations in 1964. Berg (1964) is
very like Berg (1916); we do not think that the
Berg loess ideas changed significantly during
his life; they were certainly very influential in
the Soviet Union. To quote Pyaskovskii again
“There can be no doubt that the most
important factor in the development of our
knowledge concerning loess was the fruitful
idea of L.S.Berg as presented in a series of
articles and collected under the title of ‘the
pedological theory of loess formation’
(Pyaskovskii 1946).
The basic Berg ideas (gL) were discussed
some years ago in Soil News (Smalley 1980).
In the New Zealand setting they were never
applicable because they basically required a
definition of loess which had no application in
New Zealand. Loess definitions are still being
discussed at some length (Smalley & Jary
2004) but we can say that if collapsibility and
carbonate content are key defining factors, as
Berg would require, then the NZ loess is
excluded. But, if aeolian deposition and the
mantling of the landscape are the key factors
then NZ loess fits in nicely. Berg would never
accept aeolian deposition.
Pecsi (our chosen champion of pL) was able to
accept aeolian deposition as an important stage
in the formation of a loess deposit. He was
essentially happy with all the sedimentological
preliminaries, he required loessification to
operate between the aeolian deposition event
and our contemporary observation of loess
ground. After the sedimentological processes
have finished, then the pedological processes
can begin, and a discussion in Soil News takes
on some relevance. Pecsi was a great
enthusiast for loess, he was president of the
INQUA Loess Commission for many years
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and wrote many papers, and edited many
volumes, on his chosen material. He was
Director of the Geographical Institute of the
Hungarian Academy of Sciences, and made
Budapest a great centre for loess research. As
a member of the Central European scholarly
establishment during Soviet times he was
bound to be influenced by the Russian loess
ideas, and supported the idea of loessification
to the end of his life (in 2003). A special
commemorative volume of Quaternary
International has been edited by A.Dodonov
and A.Velichko, which contains (inevitably)
further discussion of the in-situ approach to
loess formation (Smalley et al 2006). We can
see the attraction of loessification in a
philosophical context; it confers on loess a
special status- it makes it a special, unique
ground material, a marvellous and wonderful
thing. A Hungarian scholar might well be
drawn to loess because it is a major deposit in
that country and there is, in that land-locked
sedimentary basin, a relative shortage of things
to investigate. And in Soviet times there was
no way that you could be an oceanographer in
the Pacific, or even look at the Munich loess.
Pecsi (1990): a key paper with an intriguing
title ‘Loess is not just the accumulation of
dust’. Pecsi states that “Dust only becomes
loess after the passage of a certain amount of
time in a given geographical zone”. That small
word zone has interesting echoes of a
Dokuchaevean past; the idea of a zonal control
of loess formation was very strong in the
Russian approach to the problem. In fact in
one of the most recent maps of loess
distribution (Trofimov 2001, reproduced in
Smalley & Jary 2005b) global climatic zones
are emphasized. A similar statement from
Pecsi (1995) “In the process of loessification,
the development of loess fabric, the role of
zonal, regional and partly of local
environmental factors is regarded [as]
decisive”.
Pecsi et al (2000) “ On the issue of
explanations for the origin of loess Berg and
Pecsi considered it important to emphasize that
the sedimented material is not yet loess, i.e. it
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is not the loess which accumulates but its
mineral weight. The ideal conditions for
loessification are provided by soil horizons of
semi-arid steppes and open woodlands (in
some places warm and dry steppes) and during
Pleistocene periglacials in those of cold
steppes and open woodlands; they form the
megazones of loess formation.
There have been explanations given
concerning loess formation emphasizing the
predominant role played by the geographical
environment, i.e. by the loess megazone, in the
soils of which organic and non-organic
processes play a more important part than any
other transportation or accumulation processes
(…. Berg 1916, Pyaskovskii 1946, Kriger
1965….)”
Pecsi produces a gloss on Berg’s forthright
views
and adapts them somewhat to his own
position. The Pecsi position is more interesting
and does actually have some relevance to 21st
century loess studies. Berg was too extreme;
denying aeolian deposition was a mistake. It is
interesting that Pecsi cites Pyaskovskii(1946).
This is a remarkably interesting paper and
gives real breadth to the gL discussion. This is
where Soil Bureau made a critical contribution
to the debate; the English translation of
Pyaskovskii (1946) was prepared at Soil
Bureau and published by Loess Letter in 1986;
there is a shortage of windows into the Berg
world- this allows a critical glimpse. There are
aspects of interpretation which touch on the
Pyaskovskii paper- it opens with a paean of
praise for Berg (see above) but a careful
reading suggests that it might be a carefully
coded, and damaging attack on the Berg
position. Pyaskovskii picks out a great
weakness in the gL approach; how do you deal
with deposits that have enormous thickness?
Does the process front work its way down
through hundreds of metres of ground, or is
some alternative required to provide these vast
amounts of loess material?
It is better to let the sedimentological
processes perform their function before
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applying the pedological reasoning. Pecsi is
taking a correct approach, and this approach
can be fitted quite neatly into a study of loess
deposit formation which requires all the
critical events or stages to be identified and
elucidated. Actually many questions remain,
and in the interests of context setting a few can
be discussed here. Berg (1932) stated that.. “
The wind, according to its velocity, can carry
either coarser or finer particles, but why it
should give a preference to particles of 0.01 to
0.05 mm in diameter, has never yet been
explained by any follower of the aeolian
theory.” This is easy to explain; a simple
compromise is operating. The forces on
ground particles are essentially cohesion and
weight; the smaller particles are more cohesive
and the larger particles are heavier. At around
80 um the best lift is achieved, so it is no
surprise that aeolian loess has particles in the
silt size range. There is another factor
becoming more established; it appears that
quartz in nature is predisposed to fracture and
breakage leading to a silt-sized product
(Kumar et al 2006); so the silt sized pick-up
occurs because it is silt sized particles which
are overwhelmingly available. It is interesting
to note that Berg may have been the first
person to suggest that the size range 10-50um
is the special ‘loessial’ size range (see
Browzin 1972).
The ’sequence-of-events’ approach to loess
deposit formation has been brilliantly
deployed by Wright (2001) to explain loess
deposits in Nigeria, China, Hungary and
Tunisia. We can add the pL event on to the
main sequence and it will fit quite
comfortably. There are other event types
which are still being currently discussed. The
problem of making the silt particles for loess
deposits is still active (see Wright 2001,
Kumar et al 2006) and this bears on the
difficulties of supplying material for deposits
of ‘desert’ loess. There is increasing awareness
of the role played by large rivers in
distributing loess material far and wide across
the landscape, before the property-producing
aeolian transportation event occurs. There is
almost certainly much more loess in India than
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has been appreciated and the great rivers, e.g.
the Indus, the Ganges and the Brahmaputra,
deliver vast amounts of potentially loess
material into convenient positions. And
another three rivers, the Dnepr, Don and
Volga, have had a greater effect on loess
distribution in western Russia and Ukraine
than has been hitherto acknowledged. So there
are vast transportation events that require
further study, and now we have a late event, a
post-aeolian event, to add to the list of
significant loessial activities that require
investigation and explanation.
The aeolian deposition event gives to a loess
deposit its open, metastable structure, and
contributes to the characteristic (Berg-noted)
particle size distribution. This appears to us to
be the truly defining event; all the other events
are important and significant, but at the heart
of loess deposit formation is that remarkable
aeolian event. Now, although this provides the
metastability, it does not necessarily provide
collapsibility. The open metastable system has
potential energy, it could collapse into a more
stable system- but a mechanism has to be
available to allow the collapse to take place.
And this is where the pL process has a role.
Recent (on-going) studies on the loess at
Ospringe in Kent, UK have indicated that postaeolian processes modify the inter-particle
contacts in the metastable ground and facilitate
collapse. Deposition of a network of needleshaped carbonates at particle contacts allows
clay mineral material to be trapped and
concentrated at the particle contacts. A clay
level content is reached which provides
collapsibility. It has been noted that a system
with a very low clay mineral content does not
collapse, and a system with a relatively high
clay mineral content does not collapse. There
is a middle range of clay content that allows
collapse, and it is this middle range which is
achieved in the pL process.
2006 is the 130th anniversary of Berg’s birth;
and it is the 90th anniversary of his pedological
theory- so some celebration is justified. He has
produced 90 years of discussion and debate.
The gL approach may be fatally flawed- but
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the pL angle looks worthy of consideration.
2006 is also the anniversary (60th) of the
publication of Pyaskovskii’s remarkable
paper- we should also celebrate this, and the
small, but key, contribution by the NZ Soil
Bureau to the great loessification debate.
References
Berg, L.S. 1916. The origin of loess. Communications
Russian Geographical Foundation 11, 579-646 (in
Russian; reprinted in Climate and Life 1922).
Berg, L.S. 1932. The origin of loess. Gerlands Beitr.
Geophys. 35, 130-150 (reprinted in Loess Lithology and
Genesis, ed. I.J.Smalley 1975).
Berg, L.S. 1964. Loess as a product of weathering and
soil formation. Israel Prog.Sci.Trans. Jerusalem 207p
(translated from Climate and Life 2nd.ed).
Browzin, B.S. 1985. Granular loess classification based
on loessial fraction. Bull.Assoc.Eng.Geol. 22, 217-227.
Kriger, N.I. 1965. Loess, its characteristics and relation
to the geographical environment. Nauka, Moscow 296p.
(in Russian).
Kumar, R., Jefferson, I.F., O’Hara-Dhand, K., Smalley,
I.J. 2006. Controls on quartz silt formation by
crystalline defects. Naturwissenschaften- in press.
Pecsi, M. 1990. Loess is not just the accumulation of
dust. Quaternary International 7/8. 1-21.
Pecsi, M. 1995. The role of principles and methods in
loess-palaeosol investigations. GeoJournal 36, 117-131.
Pecsi, M., Nemecz, E., Hartyani, Z., Horvath, T. 2000.
Formation of minerals in loess and soils.
Acta.Geol.Hungarica 43/4, 379-404.
Pyaskovskii, B.V., 1946. Loess as a deep soil formation.
Pochvovedenie, for 1946, no.11, 686-696. (in Russian;
English translation in Loess Letter Supplement 3, 1989)
Smalley, I.J. 1980. The loess controversy and Soviet
science. New Zealand Soil News 28, 27-29.
Smalley, I.J., Jary, Z. 2004. A random walk towards a
definition of loess. New Zealand Soil News 52, 142146.
Smalley, I.J., Jary, Z. 2005a. Where is the loess? (and
why?) New Zealand Soil News 53, 70-74.

HPSSS Newsletter 13 – June 2006

page 21

Smalley, I.J., Jary, Z. 2005b. Maps of worldwide loess
distribution: from Keilhack to Kriger and beyond. New
Zealand Soil News 53, 45-49.

Dokuchaev’s principles and key concepts on
soils and its influence on Russian science.

Smalley, I.J., Jefferson, I.F., O’Hara-Dhand, K., Evans,
R.D. 2006. An approach to the problem of loess deposit
formation: Some comments on the ‘in-situ’ or ‘soileluvial’ hypothesis. Quaternary International- in press

2. Dr. David Moon of the Department of
History, University of Durham, UK, published
in 2005/6 two well researched papers on V.V.
Dokuchaev, worth the attention of soil
scientists. One was presented recently at a
conference at Fitzwillian College, Cambridge,
titled Vasilii Dokuchaev (1846-1903): The
Evolution of his Environmental Ideas (8 pp.)
and a longer one on The Environmental history
of the Russian steppes: Vasilii Dokuchaev and
the harvest failure of 1891, published in the
Transactions of the Royal Historical
Society,15 :149-174, 2005. David Moon
reminds us of Dokuchaev’s plan of land
reclamation and conservation. No doubt one of
the early integrative programs in this direction.
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Note: the editors wish to draw your attention
to the very informative periodical: Loess
Letter (LL), of which issue 56 will soon
appear. LL is an INQUA Newsletter prepared
by the Midlands Loess Group at Nottingham
Trent University for students of Loess
Material, Loess Deposits, Loess Soils & Loess
as a "Climate Register". It was founded in
1979 at the New Zealand Soil Bureau. The
Editor is Dr Ian Smalley of Nottingham Trent
University. He can be reached at
ian.smalley@ntu.ac.uk, or
smalley@loessletter.com.
See also Loess Letter Online (LLO) at
www.loessletter.com.

3. A significant article on The Roots of
Dokuchaev’s Scientific Contributions by
Catherine Evtuhov of Georgetown University,
Washington, DC has been included in the just
published Elsevier book Footprints in the Soil:
People and Ideas in Soil History, which will
no doubt be welcomed by all those interested
in the travails and development of
Dokuchaev’s idea on the origin of chernozem
soil features and properties. The research
material on the contributions of the pedology
founder is far from being exhausted!

More on Dokuchaev
Dan H. Yaalon, Hebrew University,
Jerusalem, Israel
(yaalon@vms.huji.ac.il)
1. When a conference on “Problems of
History, Philosophy and Sociology in Soil
Science” was held In Puschino, November
2002, Academician G. V. Dobrovolskii
presented a report on Philosophical Aspects of
Pedology, which was published on the
occasion of the 100th anniversary of the death
of V. V. Dokuchaev in Eurasian Soil Science
27: 783-79,. 2004 (translated from
Pochvovedenie No 8, pp 901-910, 2004, with
43 references). It is an outstanding summary of

Pedology and Archaeology
A conversation with Vance
T. Holliday,
University of Arizona
E. Christian Wells,
University of South Florida, USA
(cwells@cas.usf.edu)
If Karl W. Butzer and his highly influential
book, Archaeology as Human Ecology
(Cambridge, 1982), laid the foundation for the
field of geoarchaeology, then Vance T.
Holliday’s latest work, Soils and
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Archaeological Research (Oxford, 2004) is
sure to do the same for archaeological soil
science. In his latest contribution to
archaeological soils research, Holliday
convincingly demonstrates that, as the physical
embodiment of human/environment
relationships, the soilscape is an important
analytical domain because it reveals the
consequences of the complex and multilayered dialectic between human behavior and
soil bodies over long periods.
Holliday is one of the leading authorities on
the study of soils in archaeology, as indicated
by his many books and articles on the subject,
which number over 100 since his first
publication in 1977. I recently had the pleasure
of interviewing Holliday, who is a member of
the faculty at the University of Arizona in the
Departments of Anthropology and
Geosciences as Professor and Executive
Director of the Argonaut Archaeological
Research Fund (www.argonaut.arizona.edu),
one of five endowed archaeological research
funds in the United States aimed at better
understanding the peopling of the Americas.
Wells: You received your undergraduate
degree in Anthropology, but then later went on
to study geology at the graduate level. Why
the change?
Holliday: Growing up in Texas I was always
interested in the past, mainly history and
paleontology. All I knew about archaeology
was what I saw in old “Mummy” movies. Not
until I was in college did I realize people got
jobs in archaeology! At the time, I was in
architecture at San Antonio Junior College,
quickly realizing that I had no sense of design.
I happened to see a show on television called
“The Man Hunters” about human evolution.
Among other things, they focused on
interdisciplinary research at a cave site in
France and I realized that was what I wanted
to do. So I ended up pursuing archaeology at
the University of Texas at Austin beginning in
1970. In 1971 I got a job at the Texas
Archeological Salvage Project. My boss was
David Dibble, who was just out of the
graduate program in environmental
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archaeology at Washington State University
where archaeology students were trained in
interdisciplinary studies such as
geomorphology and Quaternary geology (by
Ronald Fryxell) and pedology (by Henry
Smith). I quickly came to appreciate and share
Dave’s interest in the earth science side of
archaeology and began to realize that I was
more interested in what encased the artifacts as
well as the artifacts themselves. In 1973 I
learned that a team at Texas Tech University
was resuming archaeological work at the
Lubbock Lake site. I knew of it as a
Paleoindian site, which I had an interest in,
and I was also attracted by the research
aspects. So I worked on the Lubbock Lake
Project (LLP) as a volunteer that first season.
The LLP was interdisciplinary, involving
geology, pedology, and vertebrate and
invertebrate paleontology, all integrated into
the archaeology. I enjoyed that a lot and
looked forward to the 1974 season and started
thinking about graduate work in geology or
perhaps soils. In the meantime, the Texas Tech
Museum, who sponsored the LLP, was starting
a graduate program in Museum Science. I
ended up being offered a Research
Assistantship working on the LLP if I wanted
to join the program. So I entered graduate
school (in the first class of the Museum
Science program) at Texas Tech at the end of
the 1974 season at Lubbock Lake.

Vance T. Holliday
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Wells: How did you become aware of soil
science, and what first interested you in the
subject?
Holliday: The Museum Science program
required a fair number of credits (45 as I
recall) but, being in its very early stages, did
not have particularly rigid requirements so I
took advantage of the situation and started
taking courses in geology and soil science. The
geology was from several faculty, but the
geomorphologist/Quaternary geologist (with
interests in our work at Lubbock Lake) was
C.C. “Tex” Reeves. All of my soil science,
mostly pedology, was from B.L. Allen,
probably known to many in the IUSS. B.L. has
broad interests, including geology and the
reconstruction of past environments and
landscapes. I was developing an interest in the
very well expressed sequence of buried soils at
Lubbock Lake, and B.L. encouraged my
interests and provided considerable guidance
as I first began to investigate the soils. In the
meantime, in 1976 I attended my first
American Quaternary Association meeting,
held in Tempe, Arizona. I happened to be on a
field trip with Pete Birkeland and also
happened to discover his book Pedology,
Weathering, and Geomorphological Research
(Oxford, 1974) on the same trip. Also that
Fall, I found out about and participated in a
Quaternary soils field trip that Birkeland and
his students were running in the Boulder,
Colorado area as part of the Geological
Society of America meeting in Denver. After
that, I was pretty much convinced that
Birkeland’s approach to soils as part of the
Quaternary geologic record was what I wanted
to pursue, but at the same time I didn’t want to
leave my archaeological roots behind. In the
winter of 1977-1978, I joined the PhD
program in Geological Sciences at the
University of Colorado. It was a terrific
experience with an amazing group of graduate
students, many now national and
internationally recognized leaders in
Quaternary geology and soil-geomorphology.
And Birkeland and the other faculty were
superb teachers, advisors, mentors,
researchers, and role models. My dissertation
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work was an examination of Holocene soil
genesis at Lubbock Lake and other dated
localities in the area. But my research took me
into the broader realm of late Quaternary
landscape evolution and environmental change
both in the context of and separate from
human activity.
Wells: Soil science has been closely allied with
archaeology in Europe and other parts of the
world since the early twentieth century, yet, it
has only really taken off in the U.S. within the
past couple of decades. Why do you think this
is the case?
Holliday: This is a difficult question to
answer; certainly one that I and others have
scratched our heads about for many years. I
think there has been a similar relationship
between soil science and geology, and
between geology and archaeology. I deal with
some of this in a chapter on the history of soilgeomorphology in the U.S. in Footprints in the
Soil (edited by Benno Warkentin; Elsevier,
2006). I don’t know much about the histories
of soil science, archaeology, and geology in
Europe, but I think all of them had and have
closer ties in Europe. In the U.S., soil science
was long ago separated from archaeology by
its association with agriculture (rather than the
earth sciences). Certainly in Europe and in
most nations, soil science is largely under the
purview of agriculture, and with good reason,
but in the U.S. this often included physical
separation with archaeology on the liberal arts
campuses and soil science on the agricultural
“cow college” campuses. So archaeologists
and soil scientists had little opportunity to
work together (unless they happened to have
expressed interests in the other discipline) and,
more significantly, students had no access to
courses in the other fields (essentially the same
situation obtained with geology). Further, at
the Federal level most soil science research
was devoted to agriculture, and that tended to
drive much academic research in the same
direction; at least that how it seems to me. On
the archaeology side, I think the heavy
emphasis on anthropological theory in
graduate training, to the exclusion of training
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in the sciences, also inhibited an interest in (or
certainly training in) soil science and other
earth sciences.
Wells: What changed?
Holliday: I don’t think any one individual
really started “pedo-archaeology” as some call
it. Rather, it seems to have been a confluence
of events and individuals. The rise of
interdisciplinary “environmental archaeology”
largely in the 1960s was probably part of the
story. A few geologists and geographers
became heavily involved in archaeology,
although the soils part of this involvement still
lagged, mostly for reasons outlined above. But
as those geoarchaeologists trained students, I
think more recognized the importance of soils,
particularly as soils studies began to become a
prominent part of Quaternary geology and
physical geography. Also, the early 1970s saw
the advent of “contract archaeology” or
“CRM” (Cultural Resource Management)
archaeology, requiring mitigation of
archaeological sites threatened by publicly
funded construction or licensing.
Geoarchaeology quickly became an integral
part of the work, and the recognition of soils as
important in geoarchaeology soon followed.
Also, I think a bit of serendipity was involved.
In the late 1960s and particularly in the 1970s,
several of us with interests in geoarchaeology
and especially soils happened to come along
(including Paul Goldberg, Art Bettis, Rolfe
Mandel, and Reid Ferring, followed by many
others). The appearance of Birkeland’s book in
1974 likely had an impact as well, and perhaps
Susan Limbrey’s book Soil Science in
Archaeology (Academic Press, 1975). The
latter had an expressly European orientation,
but it nevertheless highlighted the importance
of soil studies in archaeology. In soil science,
the results of research in the USDA-sponsored
soil-geomorphology projects was becoming
widely disseminated and appreciated. Also, a
few individuals in soil science, such as John
Foss, were developing an interest in
archaeology.
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Wells: Speaking of influential books, your new
book, Soils and Archaeological Research,
breaks new ground in archaeology and
promises to unite pedologists with social
scientists in common research themes. Why
did you write it?
Holliday: I published a book chapter on
“Pedology in Archaeology” for a summary
volume on The Archaeological Geology of
North America (edited by Norm Lasca and
Jack Donahue; Geological Society of America,
1990). I distinctly remember thinking that that
was about all I had to say. In ensuing years,
however, as I gained more field experience
and as I had an opportunity to run seminars on
geoarchaeology and regularly offer a graduate
course on soil geomorphology (heavily
influenced by Birkeland’s book, then in its 2nd
edition), I began to realize (or at least convince
myself!) that in fact there was a fair amount
about soils that I wanted to pass along to
colleagues in archaeology and
geoarchaeology. I guess this gets back to part
of my answer to the first question—trying to
figure out what soils can tell us about the past
and, in particular, how this understanding can
answer archaeological questions. After 25
years of thinking about and researching the
answer, I figured I had enough to fill a book.
Wells: Who do you think is reading—or
should read—the book?
Holliday: I wrote it first for archaeologists,
trying to provide answers to the questions I
had about the importance of soils when I was
starting out in archaeology. I see it as one
more contribution to geoarchaeology that
attempts to explain the importance of the earth
sciences in archaeology. The book is also
intended for geoarchaeologists. These days
most know something about soils and some
know a lot. But soils training is very spotty,
depending on the background of the still
relatively small cadre of academic
geoarchaeologists or, as always, access to
academic pedologists or soil
geomorphologists. I’ve attempted a systematic
discussion built around the broad topics of
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soil-stratigraphy, soil-geomorphology, and
human impacts on soils. Finally, I hope that
pedologists and other soils scientists will see
the book. Many have an interest in geology
and in the past. I hope the book will open their
eyes to what soils can tell us. And for those
who are already grounded in geology or know
something about archaeology, perhaps the
volume will provide deeper insights.
Note: see under Book Announcements for
ordering this book.

75 years of Halle resin-film
method for the extraction and
preparation of soil films
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SW of Halle), the geologist Ehrhard Voigt
(Fig. 1) from the Institute of Geology and
Palaeontology of the Martin Luther University
Halle-Wittenberg tried several preservation
methods and developed the so-called resinfilm method. In cooperation with the film
manufacturer Agfa (Wolfen, Germany), he
found that a special resin, in Germany later on
known as “Geiseltallack”, was best for
preservation of fossils without subsequent
changes. The specimens allowed further
examinations, including the preparation of thin
sections and X-ray imaging. The new method
was first applied to the preservation of fossils
(Voigt, 1933), then it was also used for
archaeological objects (Voigt, 1935) as well as
in sediment petrography and soil sciences
(Voigt, 1930 and 1936a) (Fig. 2).

Reinhold Jahn,
Institute for Soil Sciences and Plant Nutrition,
Martin Luther University Halle-Wittenberg,
Germany (reinhold.jahn@landw.uni-halle.de)
Soil monoliths are used for more than 90 years
to preserve and document soil profiles of some
cm thickness, for further studies and to teach
students. First attempts for the preparation and
extraction of monoliths in the field are
reported, e.g., from Glinka (1914) as well as
from Stremme (1926) (cf. Giesecke, 1930).
First monoliths have been stored in wooden
boxes and, being unprotected, were susceptible
for colour changes and destruction of the
original structure with time. First progress was
made from Schlacht (1929), who stabilized the
back side of monoliths with a pre-resinated
plate (“Monolith-Klebplatten”). Schlacht
(1929) reported also other attempts to stabilize
monoliths by D.G. Vilensky and by J.
Spirhanzl. These monoliths have been still
susceptible for colour changes and ped
destruction at the front side.
During that time, in the field of geology and
palaeontology, it was common to preserve
fossilized bodies of vertebrates by embedding
in paraffin wax. During his studies in the open
cast lignite mine of the Geiseltal (about 15 km

Fig.1: E. Voigt at work (reprinted from Voigt, 1936b)

About the simple preparation of soil profiles of
any texture and of any size using the resin film
method Voigt (1936a) remarks: „Die
Gewinnung von Bodenprofilen ist von jeher
mit Schwierigkeiten verbunden gewesen. …
Bei der Übertragung bodenkundlicher Profile
(mit der Lackfilmmethode; Bemerkung des
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Autoren) ist dieser Mangel vollständig
behoben. Sämtliche Bodenarten und Typen
lassen sich in beliebig großen Profilen auf
Lack ziehen und geben Struktur, Textur und
Farbunterschiede des Bodenprofils
vollkommen naturgetreu wieder.“
(Translation: Preparation of soil profiles
involved difficulties at all times. ...
Transferring soil profiles (with the resin film
method; remark of author) eliminates the
problem entirely. Soils of all textures and units
can be mounted on resin at any size and
perfectly reflect structure, texture and colour
differences of the natural profile.)
According to the method a plain soil profile is
first soaked with diluted cellulose lacquer (3 :
1), then two times brushed with the “Geiseltal”
resin. After some hours or one day, it is
possible to subtract the soil film from the
profile wall.
At the same time (1929–1945, since 1938 as
university lecturer for soil science), the famous
German soil scientist Willy Laatsch (*1905,
†1997) worked also at the Institute of Geology
and Palaeontology of the Martin Luther
University Halle-Wittenberg. During the
recording work for the soil map Halle-Nord
and his dissertation (Laatsch, 1934), he and
Voigt subtracted some soil films in the size
100-25 cm, using the newly developed method
(Voigt, 1936a). A series of original films of
geological and soil-scientific interest can be
still examined in the Geiseltal-Museum, Halle,
and the Institute of Geological Sciences at our
Halle University.
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Fig. 2: Soil film, formerly Geiseltal-Museum, now
Geology lecture hall at Halle University.
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Abstract
ALEXANDER von HUMBOLDT showed in simple
laboratory tests that the composition of air in a
closed system with different soil samples
changed with time. He found a strong decrease
of oxygen which was apparently stronger than
a corresponding increase of carbon dioxide.
He attributed this decrease to the absorption of
oxygen to clay and humus surfaces. From
today’s point of view, his results may have
been based on microbial activity. So, without
intending it ALEXANDER von HUMBOLDT
developed a method for quantifying soil
respiration.
Introduction
ALEXANDER VON HUMBOLDT (1769-1859)
described his journeys to Spain (1825),
America (1816-26) and Russia (1837-42) not
only referring to climate, landscapes, geology,
plants and animals, but sometimes also to soil
properties (EHWALD 1960, ISACHENKO 1971,
SCHROEDER 1988, KRUPENIKOV 1993). In his
Kosmos – a draft of a physical world
description (HUMBOLDT 1845-62), and in other
works, in which he tried to understand
physical objects in their general context and
nature as a whole, moved and stimulated by
interior forces, soils were not mentioned. He
expressed and stimulated imaginations about
climate-dependent nature zones. DOKU!AEV
(1899) was the following writer, who in his
deed to the doctrine from the zones of the
nature included soils as connecting links
between living and not living nature.
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As a young scientist HUMBOLDT was already
carrying out experiments with soil properties.
He investigated the composition of air above
soil samples in a closed system and he
connected the observed decrease of oxygen
with a absorption on clay surfaces. 1798 he
reported his results at the French Academy in
Paris (MEYER-ABICH 2004) and he published
them later in a couple of different journals
(HUMBOLDT 1798, 1799, 1799b, 1804; see also
LIPPMANN 1953). The following text refers to
these publications.
HUMBOLDT´s investigation of the
composition of air close to soil
As a young mining engineer (1793-1796:
MEYER-ABICH 2004) HUMBOLDT observed
that in drifts, in which salt is mined, terrible
firedamps occur. The caverns contain a
mixture of salpetre gas ( nitrogen) and carbon
dioxide. ... Even places which are nearly dry
contain an air which wipes out the lights and
hinders respiration.
From the Swiss NICOLAS DE SAUSSURE (17671847) he got to know that under special
conditions in Pflanzenerde (plant earth e.g.
Ah- horizon) carbonic acid develops of which
the Dutch JAN INGEN-HOUSZ (1730-99)
supposed that it is connected to an oxygen
absorption in the soil (INGEN-HOUSZ 1779).
These ideas made HUMBOLDT carry out his
tests.
In order to achieve this, Humboldt had to
analyze the composition of air and to study the
possible reactions between the different air
components. For a better appreciation of his
works the knowledge of air and gas analysis at
the end of the 18th century shall be briefly
described.
The two important scientific books Traité
élémentaire de chimie by ANTOINE LAURENT
LAVOISIER (1743 – 1794) and Essai de statique
chimique by CLAUDE LOUIS BERTHOLLET
(1749 – 1822) show a general idea of this
analysis. In those days almost all of the
methods of air analysis tried to bind or absorb
the oxygen fraction and to calculate it by
determining the volume decrease. So the

page 28

fraction which was not absorbed was
calculated as belonging to the nitrogen
fraction. As reagents for the deoxygenation
LAVOISIER described and discussed (1789)
boiling mercury (formation of mercury oxide),
heated phosphorus (oxidation), sulfur or a
solution of potassium sulfide (oxidation of
sulfide to sulfate). BERTHOLLET (1803) also
mentioned the solution of potassium sulfide,
but explained more detailed a method which
originally had been applied by JOHN
PRIESTLEY (1733 - 1804) and which was
advanced and perfected by HENRY CAVENDISH
(1731 – 1810) in 1783. With this analysis
technique the air was mixed with gaz nitreux
(nitrous gas), and with help of a metal as a
catalyst the oxygen was bound to the nitrous
gas by oxidation of the nitrogen. Finally
BERTHOLLET recommended a method, which
worked more exactly and was less susceptible
to difficulties: the detonation of oxygen with
added hydrogen (Volta method).
When besides the main fractions of oxygen
and nitrogen also the fraction of carbonic acid
was to be determined, a dish of dissolved
caustic alkali (potash) was added to the
reaction vessel. As a consequence the carbonic
acid was nearly completely bound and alkali
carbonate developed (...et ceux, qui restera
ensuite n’en contiendra pas sensiblement.
LAVOISIER, 1789, p. 366). Because of the very
small part of carbonic acid in pure air the
results varied considerably and generally too
high contents were gained. However, this
technique was successfully applied by
LAVOISIER in his combustion and respiration
experiments.
HUMBOLDT chose the nitrous gas method for
his air analysis. Knowing its application
difficulties and errors he tried to understand
and improve it (HUMBOLDT, 1798A;
HUMBOLDT & VAUQUELIN, 1798), before he
ventured to carry out an analysis of
atmospheric gases (HUMBOLDT, 1799c). His
works were rejected by BERTHOLLET (1799,
1800) and in 1801 also criticized by Sir
HUMPHREY DAVY (see also ANON., 1805).
Some years later, after his return from
America, HUMBOLDT declared that he
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regarded now his former works as inaccurate,
and that Davy and BERTHOLLET had been right
with their rejection (HUMBOLDT & GAYLUSSAC, 180, p. 41). Therefore it is not
surprising that HUMBOLDT additionally looked
for a less complicated and safer method for the
determination of nitrogen and oxygen in the
air.
HUMBOLDT put a special amount of black,
carbon-containing moist sample of Thon (clay:
a mixture of mainly alum clay together with
silica and humus) with a temperature of 12-17°
C under a glass cone and measured the
occurring changes in the air composition with
time:
3000 parts of atmospheric air contained at the
beginning
852 parts of oxygen
2103 parts of nitrogen
45 parts of carbon dioxide
Within three days I saw the air under the cone
decrease with 0,04 to 0,06 parts of oxygen.
The same atmospheric air which at the same
time got in touch with spring water, contained
0,27 parts of oxygen, i.e. it was merely
decreased to 0,01.
The 2460 parts, to which the air volume
decreased, showed:
81 parts of oxygen
2207 parts of nitrogen
172 parts of carbon dioxide
This product contained only 172 - 45 = 127
parts of carbon dioxide, partly composed of
35,5 parts of oxygen (after LAVOISIER´s
principles). Finally the residue contained 81
parts of oxygen; consequently 735 parts of
oxygen should have been absorbed by the clay
(HUMBOLDT 1804: p. 156f).
HUMBOLDT published the fundamental proofs
of the existence and the measurement of the
carbon dioxide in the air in his book:
Versuche über die Zerlegung des Luftkreises
und einige andere Gegenstände der Naturlehre
(Experiments about the chemical analysis of
the atmosphere and other topics of natural
history; Humboldt 1799a).
Further experiments with moist Pflanzenerde
of gardens and fields produced similar results,
and (longer lasting) more extensive tests led to
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a complete lack of oxygen in the air which
HUMBOLDT recognized as an additional
possibility to isolate pure nitrogen:
The plant earth shows us a new possibility of
getting a high quantity of nitrogen … If the
method of gaining oxygen by exposing leaves
under water to the sun (after the Swiss
CHARLES BONNET 1754) is worth being cited
in our handbooks of chemistry; the possibility
of gaining nitrogen from the air by using plant
earth or clay will also be worth getting a place
in the handbooks (HUMBOLDT 1804, p. 161).
HUMBOLDT also found an acceleration of the
oxygen decrease by increased temperatures: If
the temperature of the soils is increased to 50
or 60 degrees, you can recognize the effects of
the moistened soils within one or two hours.
After 45 minutes I saw that the atmospheric air
had lost up to 0,04 parts of oxygen. The
substantial warmth seems to favor the
relationship of soil and air [scientists assumed
a substantial nature of warmth during that time
(HUMBOLDT 1804, p. 164)].
Pure Kieselerde (flinty earth e.g. quartz sand),
pure Talkerde (talc earth e.g. magnesium
oxide) and pure water as well as dry soil
samples did not change the composition of air:
Da die Erden nicht trocken wirken, so dient
vielleicht die Feuchtigkeit bloß ihre
Verwandtschaft zu dem Sauerstoffe zu
verstärken [Since the earth do not come across
as dry, their humidity perhaps merely
enhances the affinity for oxygen (HUMBOLDT
1804, p. 165)].
HUMBOLDT interpreted the oxygen decrease in
the soil - covering air layer - if exceeding the
referring CO2-formation/genesis – as an
oxygen sorption to the soil surfaces, especially
with clay and humus. Die Pflanzenerde in
Berührung mit der Atmosphäre, zersetzt ihre
untern Lagen, sie absorbiert den Sauerstoff,
welcher seine Elasticität oder seinen
gasartigen Zustand verliert, und sich als Oxyd
mit der Kalkerde, der Thonerde, dem
Kohlenstoffe, dem Wasserstoffe, dem
Phosphor, dem Salpeterstoffe und vielleicht
mit dem Eisen, und dem Mangan verbindet
[The plant earth in contact with the
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atmosphere decomposes its deeper layers, it
absorbs the oxygen which loses its elasticity or
its gas like condition. As an oxide it reacts
with calcareous earth, clay, carbon, hydrogen,
phosphorus, nitrogen and possibly with iron
and manganese (HUMBOLDT 1804, p. 168)].
Oxygen absorption as a criterion of soil
fertility
HUMBOLDT saw in the ability of plant earth to
absorb oxygen the reason for soil fertility:
Eine Menge Tatsachen beweisen uns, daß der
Sauerstoff die wichtigste Rolle in der
thierischen und Pflanzenökonomie spielt, und
daß die Anhäufung desselben ganz besonders
die Entwicklung der organischen Theile
beschleunigt. (A lot of facts prove that oxygen
plays an important role in animal and plant
economy and that its accumulation increases
the development of organic components). ...
The fertility of plant earth shows a great
variety. Generally the blackest and fattest as
well as the strongest-smelling soils decompose
the atmospheric air in the shortest time. …
The more oxygen a soil can absorb, the
greater is its fertility (HUMBOLDT 1804, p.
171).
He also described the different thickness of
humic top soils, gave reasons, and derived
recommendations for agriculture: Plant earth
vary in thickness from 5 to 140 cm, which
depends on the time of plant cover or the
intensity of sedimentation. If the different
layers of a soil are compared, it can be shown
that the lower layers are not as fertile as those
which are in contact with the atmosphere.
After ploughing the fresh soil surface must be
left to the influence of the air for some time
before seeds can be brought in. The air
contact has the effect of a fertilization
(HUMBOLDT 1804: p. 166f).
HUMBOLDT was encouraged in his
understanding of absorption of oxygen in soils
by the Dutch JAN INGEN-HOUSZ (1730-99)
who was one of the discoverers of assimilation
and plant respiration (INGEN-HOUSZ 1779). He
also had reported that the formation of
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carbonic acid in soils was accompanied by a
rather strong absorption of oxygen … and the
oxidation of soils was the main reason for its
fertility (INGEN-HOUSZ 1796, HUMBOLDT
1804, p. 153).
The chemist SIGISMUND HERMBSTÄDT (17601833) had the same idea in the introduction to
HUMBOLDTs article: The discovery that soils
are able to absorb oxygen from the
atmosphere is, if proved to be true, the most
important one for agriculture (HERMBSTÄDT
1804).
For JUSTUS VON LIEBIG (1803-1873)
HUMBOLDT´s investigations were of such an
importance that he dedicated the first edition
of his book The organic chemistry in its
application to agriculture and physiology
(LIEBIG 1840, introduction) to HUMBOLDT. He
wrote: ... wenn ich die Einleitung lese,die Sie
vor 42 Jahren zu J. Ingenhouss Schrift ”über
die Ernährung der Pflanzen” gegeben haben,
so scheint es mir immer, als ob ich eigentlich
nur die Ansichten weiter ausgeführt und zu
beweisen gesucht hätte, welche der warme,
immer treue Freund von Allem, was wahr,
schön und erhaben ist, welches der Alles
belebende, thätigste Naturforscher dieses
Jahrhunderts darin ausgesprochen und
begründet hat. ( When I read the introduction
you wrote 42 years ago to the Ingen-Housz
publication “about the nutrition of plants”
(German edition 1798), it seems to me as if I
only discussed and tried to prove your opinion
which you as the most famous naturalist of our
century had formulated and founded): LIEBIG
1840. HUMBOLDT himself, however, did not
mention again these early works in his later
great publications cosmos (1845-62) and views
of nature (1849).
HUMBOLDT´s ideas from a present view
Today we can assume that the decrease of
oxygen in the air above the soil samples
noticed by HUMBOLDT was not caused by an
oxygen absorption on mineral and organic
surfaces. A merely chemical oxidation of
bivalent iron and manganese is assumed to be
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less important, for the reaction periods of only
a few weeks were too short. Instead it is
supposed that an oxygen decrease is mainly
caused by microorganisms, which explains the
oxygen decrease with increasing temperature
and with increasing humus contents of soil
samples. Also, this process did not occur with
dry samples.
The fact that less oxygen was consumed than
carbon dioxide was produced can be explained
as following: carbon dioxide is highly soluble
in water, so it remained in the soil solution to a
high degree. HUMBOLDT did not explain how
much water he used to moisten the samples,
but it can be assumed that he only moistened
them instead of wetting them thoroughly; for
in the agriculture of those days a stagnant
wetness was known as harmful for soils and it
should be improved by drainage (see e.g.
HOME 1757). Furthermore it can be assumed
that different quantities of water were taken
depending on the water capacity of the
samples, i.e. the black, fat plant earth
absorbed considerably more water than
siliceous earth or sands. Therefore more
carbon dioxide remained in black and clay
soils than in siliceous or sandy soils.
We can assume that HUMBOLDT - without
intending the result - discovered a method for
proving soil respiration. For a better
understanding of this fact we have to consider
the knowledge of those days when people did
not know that microorganisms live in soils
mineralizing nutrients of the litter and making
them plant-available, i.e. determining soil
fertility.
With the development of efficient
microscopes, however, single microorganisms
were described by the Dutch ANTONI VAN
LEEUWENHOEK (1632-1723) in 1674, and the
Dane OTTO FREDERIK MÜLLER (1730-1784),
published after his death in the year 1786.
HEINRICH EINHOF (1778-1808), a chemist and
coworker of ALBRECHT DANIEL THAER (17521828) in Möglin, repeated the trials of
HUMBOLDT, and cited the Danish scientist
FRITZ ABILDGARD that Infusionstierchen
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(ancient term of microorganisms) exude
rotting ammonia like smell after an incubation
of moist dark clay for some time. But the
existence of microorganisms was seriously
denied by leading authorities like CARL VON
LINNÉ (1707-1778), the knowledge of their
importance for soils did not develop until the
second part of the 19th century (JAHN 2000,
STICHER 2005).
References
ABILDGARD, F.: Scherers Journal der Chemie 4: 634ff
(cited after EINHOF 1806)
ANON. (1805) : Davy’s neues Eudiometer, und
Versuche damit. Annalen der Physik 19: 394 – 399. (the
original work of DAVY was published in 1801).
BERTHOLLET, C.L. (1799): Mémoires sur l’Égypte
pendant les Campagnes du Général Bonaparte. Paris,
pp. 284 – 294. Dt. auszugsweise wiedergegeben in:
Berthollet, C.L. (1800): Bemerkungen über die
Eudiometrie. Annalen der Physik 11: 341 – 351.
BERTHOLLET, C.L. (1803): Essai de statique chimique.
Paris, Firmin-Didot.
BONNET, CH. (1754): Recherches sur l’usage des
feuilles dans les plantes, et sur quelques autres sujets
relatifs à l`historoire de la végétation. Elie Luzac Fils,
Göttingen (cit. after STICHER 2005)
CAVENDISH, H. (1783): An account of a new
eudiometer. Phil. Trans. Roy. Soc., London, 73: 106 –
135.
DOKU!AEV V. V. (1899): Laws of zoning of nature
(rus.); in Socheneniya (essays) Vol. 1-9 (1949-61);
(1900): Zones naturelles des sols. Zones agricoles. Sols
du Caucase; St. Petersburg (cited after Ehwald 1960)
EHWALD, E. (1960): Alexander von Humboldt and V.V.
Doku"aev (German with English and Russian
summary). Albrecht-Thaer-Archiv 8: 561-582
EINHOF, H. (1806): Anleitung zur Kenntnis der
chemischen Beschaffenheit des Bodens, für praktische
Landwirthe entworfen; in H ERMBSTEDT 1804: vol. 2, p.
304-369
HERMBSTÄDT, S. (1804-1810): Archiv der
Agriculturchemie für denkende Landwirte (archives of
agricultural chemistry for thinking farmers); vol. 1 – 4.
Realschulbuchh. Berlin

HPSSS Newsletter 13 – June 2006

HOME, F. (1757): The principle of agriculture and
vegetation. 2nd ed.; Edinburgh
HUMBOLDT, A. VON (1798): Expériences sur le gaz
nitreux et ses combinaisons avec l'oxigène; Annales de
Chimie 28 (Cah. 2): 123-180.
HUMBOLDT, A. VON (1798a): Note sur l'absorption de
l'oxigène par les terres. J. phys., chim., hist. nat. et arts
47: 323.
HUMBOLDT, A. von (1798b): Einleitung über einige
Gegenstände der Pflanzenphysiologie (Introduction into
some subjects of plant nutrition). Introduction into
INGEN-HOUSZ (1798)
HUMBOLDT, A. von (1799): Mémoire sur l´absorption
de l´oxygène par les terres simples et son influence dans
la culture du sol. Annales de Chimie 29 (Cah.2):125160.
HUMBOLDT, A. von (1799a): Versuche über die
Zerlegung des Luftkreises und einige andere
Gegenstände der Naturlehre. Braunschweig
HUMBOLDT, A. von (1799b): Über die Verbindung der
Erden mit Sauerstoff, oder: Über die Absorption des
Sauerstoffs durch die einfachen Erden und dessen
Einfluß auf die Kultur des Bodens; p. 117-149 in
HUMBOLDT 1799a
HUMBOLDT, A. VON (1799c): Sur la composition
chimique de l'atmosphère. J. phys., chim., hist. nat. et
arts 48: 189-201.
HUMBOLDT, A. von (1804): Beobachtungen über die
Absorption des Sauerstoffs vermittelst der Erden, und
Bemerkungen über den Einfluss dieser Operation auf
die Ackerbaukunst (mit Anmerk. von S.F.
HERMBSTEDT); in HERMBSTEDT 1804: p. 151-181.
HUMBOLDT, A. von (1825): Über die Gestalt und das
Klima des Hochlandes der iberischen Halbinsel. Hertha
4: 5-23
HUMBOLDT A. von (1849): Ansichten der Natur mit
wissenschaftlichen Erläuterungen (Opinions about
nature with scientific explanations). 3rd ed. 2 vol.,
Tübingen (1st ed. 1808, Stuttgart)
HUMBOLDT, A. von (1845-62): Kosmos. Entwurf einer
physischen Weltbeschreibung (Cosmos plan of a
physical description of the world). 5 vol.; Stuttgart u.
Tübingen
HUMBOLDT, A. von, BONPLAND, A. (1816-1826):
Voyage aux régions équinoxiales du Nouveau
Continent, fait en 1799, 1800, 1801, 1802, 1803 et
1804. 12 vol., Paris

page 32

HUMBOLDT, A. VON, GAY-LUSSAC, J.F. (1805):
Expériences sur les moyens eudiométriques et sur la
proportion de principes constituants de l’atmosphère. J.
de Physique 60: 129 – 158.
HUMBOLDT, A., ROSE, G. (1837-42): Mineralogischgeognostische Reise nach dem Ural, dem Altai und dem
Kaspischen Meere. Berlin
HUMBOLDT, A. VON, VAUQUELIN, L.N. (1798): Notice
sur la cause et les effets de la dissolubilité du gaz
nitreux dans la solution du sulfate de fer. Annales de
Chimie 28 (Cah. 2): 181-188.
INGEN-HOUSZ, J. (1779): Experiments upon vegetables,
discovering their great power of purifying common air
in the sunshine and of injuring in the shade and at night.
Elmsly & Payne, London (cited after WILD 1988).
INGEN-HOUSZ, J. (1796): An essay on the food of plants
and the renovation of soils. London. In German, with an
introduction by A. VON HUMBOLDT, Leipzig, 1798.
ISACHENKO, A.G. (1971): Razvitie geograficheskikh
idei (Development of geographical ideas). Mysl´,
Moscow
Jahn, I. (ed., 2000): GESCHICHTE DER BIOLOGIE –
THEORIEN, METHODEN, INSTITUTIONEN,
KURZBIOGRAPHIEN (HISTORY OF BIOLOGY). 3RD ED.
SPEKTRUM V.; H EIDELBERG
KRUPENIKOV, I.A. (1993): History of soil science –
From its inception to the present. (transl. of Istoriia
Pochvovedeniia: ot vreveni ego zaroshdeniia do nashikh
dnei, Nauka Publ., Moscow, by A.K. DHOTE). A.
Balkema, Rotterdam
LAVOISIER, A.L. (1789): Traité élémentaire de chimie:
présenté dans un ordre nouveau et d’après les
découvertes modernes. Paris. 2 Vol. Dt. von S. F.
HERMBSTÄDT: System der antiphlogistischen Chemie. 2
vol., Berlin, 1792.
LEEUWENHOEK, A. VAN (1674): The collected letters of
ANTONIE VAN LEEUWENHOEK to the Royal Society of
the Netherlands, vol. 3 (cited after JAHN 2000, p. 621)
LIEBIG, J. (1840): Die organische Chemie in ihrer
Anwendung auf Agricultur und Physiologie. F. Vieweg,
Braunschweig
LIPPMANN, E.O. (1953): Eine in Vergessenheit geratene
agrikulturchemische Abhandlung Alexander von
Humboldts. Kap. 48 in Beiträge zur Geschichte der
Naturwissenschaften und Technik. Vol. 2: 221-226
MEYER-ABICH, A. (2004): ALEXANDER VON
HUMBOLDT. 17. ed. Rowohlt Taschenbuchv., Reinbek
bei Hamburg

HPSSS Newsletter 13 – June 2006

MÜLLER, O. F. (1786): Animalcula infusoria, fluviatilia
et marina ... ; Kopenhagen (cited after JAHN 2000)
PRIESTLEY, J. (1774-1777): Experiments and
observations on different kinds of air. 3 vols., Johnson,
London. Vol. I: 1774; vol. II: 1775; vol. III: 1777.
SCHROEDER, D. (1988): ALEXANDER VON HUMBOLDT
und die Bodenkunde – in memoriam ERNST EHWALD.
Arch. für Acker- und Pflanzenbau 32: 3-9
STICHER, H. (2005): Die chemische Tradition. Kap.
1.3.2.3 in H.-P. BLUME, P. FELIX-H ENNINGSEN, W.R.
FISCHER, H.-G. FREDE, R. HORN, K, STAHR (ed.,
1996ff): Handbuch der Bodenkunde; ecomed,
Landsberg
WILD, A. (ed., 1988): RUSSEL`s soil conditions and
plant growth. 11th ed. Longham, Harlow UK

This is a slightly revised version of the paper
which appeared in Annals of Agrarian
Science, Vol. 3, no. 3, pp. 35-38 (2005). See:
http://agrscience.gol.ge.
It was dedicated to the 90th anniversary of
Academician Prof Dr Gleb V. Dobrovolski,
Moscow.

Book Announcements
Footprints in the Soil. People and Ideas in
Soil History.
B.P. Warkentin, editor. Elsevier, 2006, 564 p.
ISBN 0-444-52177-1. Hardcover.
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This book, which will be officially presented
at the Congress in Philadelphia, has been
announced earlier in the Newsletter.
The vital functions that soils perform in our
shared environment are increasingly
appreciated by students of the earth and
biological sciences, and by a public concerned
with soil degradation and sustainable use of
natural resources. For these readers, the
present book tells the stories of the footprints
left by soil users and soil scientists in the last
two millennia. It uniquely illustrates the
significance of soils knowledge to our society,
to improving the human condition.
The chapters are written by an international
group of authors, each with special interests,
bound together by the central theme of how we
came to our present understanding of soils. For
further details: www.iuss.org.
Price: USD 75.00, plus mailing charges
outside the USA.
Orders to: In the Americas: Elsevier Customer
Service, 11830 Westline Industrial Drive, St.
Louis, MO 63146, USA. Fax: +1-314-5235940. Email: usbkinfo@elsevier.com.
Elsewhere: Book Customer Service, Linacre
House, Jordan Hill, Oxford, OX2 8DP, UK.
Fax: +44-1865-474111. Email:
eurobkinfo@elsevier.com. Internet:
books.elsevier.com.
The Natural History of the Bible. An
environmental exploration of the Hebrew
script.
D. Hillel. Columbia University Press, 2006,
432 p. ISBN 0-231-13362-6. Hardcover.
Traversing river valleys, steppes, deserts, rainfed forests, farmlands, and seacoasts, the early
Israelites experienced all the contrasting
ecological domains of the ancient Near East.
As they grew from a nomadic clan to become
a nation-state in Canaan, they interacted with
indigenous societies of the region, absorbed
selective elements of their cultures, and
integrated them into a radically new culture of
their own.
In The Natural History of the Bible, Daniel
Hillel shows how the eclectic experiences of
the Israelites shaped their perception of the
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overarching unity of nature. Where other
societies idolized disparate and capricious
forces of nature, the Israelites discerned
essential harmony and higher moral purpose.
Inspired by visionary prophets, they looked to
a singular, omnipresent, omnipotent force of
nature mandating justice and compassion in
human affairs. In this engrossing study, Hillel
reveals the interplay between the culture of the
Israelites and the environments within which it
evolved. More than just affecting their
material existence, the region’s ecology
influenced their views of creation and the
creator, their conception of humanity’s role on
Earth, their own distinctive identify and
destiny, and their ethics.
Combining his scientific work with a
passionate, life-long study of the Bible, Hillel
offers new perspectives on biblical views of
the environment and the original of ethical
monotheism as an outgrowth of the Israelites’
internalized experiences.
Price: USD 32.50, GBP 22.50.
Orders to: In the Americas, Asia and Australia:
Columbia University Press, Order Department,
136 South Broadway, Irvington, NY 10533,
USA. Fax: +1-914-591-9201. In Europe,
South Africa and Middle East: Columbia
University Press, Order Department, c/o John
Wiley and Sons, 1 Oldlands Way, Bognor
Regis, West Sussex, PO22 9SA, UK. Fax:
+44-1243-820-250. Online
www.columbia.edu/cu/cup/sales/
Soils in Archaeological Research.
Vance T. Holliday. Oxford University Press,
2004, 464 p. ISBN 0-19-514965-3. Hardback.
Information about this book is given in
Newsletter 12 and in the interview of Christian
Wells with the author in the present
Newsletter.
Soils, invaluable indicators of the nature and
history of the physical and human landscape,
have strongly influenced the cultural record
left to archaeology. Not only are they primary
reservoirs for artifacts, they often encase entire
sites. And soil-forming processes in
themselves are an important component of site
information influencing which artefacts,
features, and environmental indicators (floral,
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faunal and geological) will be destroyed and to
what extent and which will be preserved and
how well. In this book, the author addressed
each of these issues in terms of fundamentals
as well as in field case histories from all over
the world. The focus is on principles of soil
geomorphology, soil stratigraphy and soil
chemistry and their applications in
archaeological research.
Price: GBP 88.00.
Orders to: see below.
Environmental Archaeology. Theoretical
and Practical Approaches.
N. Branch, M. Canti, P. Clark and Chr.
Turney. Oxford University Press, 2005, 256 p.
ISBN 0-340-80871-3. Softcover.
This book outlines and assesses the various
methods used to reconstruct and explain the
past interaction between people and their
environments. Emphasizing the importance of
a highly scientific approach to the subject, the
book combines geoarchaeological,
bioarchaeological and geochronological
information, and examines how these various
aspects of archaeology may be used to
enhance our knowledge and understanding of
past human environments. Drawing from both
the practical experiences of the authors and
cutting-edge research, this volume is a
valuable contribution to the subject. It will be
interesting reading for soil scientists, who
would like to get acquainted with this
neighbouring field of scientific research.
Price: USD 39.95.
Orders to: Oxford University Press, Direct
Sales Department, Saxon Way West, Corby,
Northants NN18 9ES, UK. Fax: +44-1536454518. Or through internet:
www.oup.co.uk/bookshop/order.html
From the Thermodynamics of Life to
Ecological Microbiology: Sergei
Vinogradskii and the Cycle of Life, 18501950.
Lloyd T. Ackert Jr, Ph.D. Thesis, Program in
the History of Science, Medicine, and
Technology, The Johns Hopkins University,
2004.
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Historians of science have attributed the
emergence of ecology as a discipline in the
late nineteenth century to the synthesis of
Humboldtian botanical geography and
Darwinian evolution. In my doctoral thesis, I
begin to explore another, largely-neglected but
very important dimension of this history.
Using Sergei Vinogradskii’s career and
scientific research trajectory as a point of
entry, I illustrate the manner in which soil
scientists, microbiologists, chemists, botanists,
and plant physiologists inscribed the concept
of a “cycle of life” into their investigations.
Their research transformed a longstanding
notion into the fundamental approaches and
concepts that underlay the new ecological
disciplines that emerged in the 1920s.
Dokuchaev and Pasteur thus join Humboldt as
a foundational figure in ecological thinking.
The broader picture that emerges of the history
of ecology also explains some otherwise
puzzling features of that discipline—such as
its fusion of experimental and natural
historical methodologies.
Vinogradskii’s personal “cycle of life”
provides an example of the interplay between
Russian and Western European scientific
networks and intellectual traditions. Trained in
Russia to investigate nature as a superorganism comprised of circulating energy,
matter, and life; over the course of five
decades—in contact with scientists and
scientific discourses in France, Germany, and
Switzerland—he developed a series of
research methods that translated the concept of
a “cycle of life” into an ecologically-conceived
soil science and microbiology in the 1920s and
1930s. These methods, bolstered by his
authority as a founding father of microbiology,
captured the attention of an international
network of scientists. Vinogradskii’s
conceptualization of the “cycle of life” as
chemosynthesis, autotrophy, and global
nutrient cycles attracted the attention of
ecosystem ecologists; and his methods
appealed to practitioners at agricultural
experiment stations and microbiological
institutes in the United States, Western
Europe, and the Soviet Union.
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For more information, please contact the
author at lloydackert@sbcglobal.net.
Soils and Societies: Perspectives from
Environmental History.
J.R. McNeill and Verena Winiwarter, editors.
The White Horse Press, 2006, 384 p. ISBN 1874267-52-9. Hardcover.
This multi-authored volume shows some of the
ways in which soils, their properties and their
histories, have influenced human affairs. The
complex interrelations between societies in
different parts of the world and the soils they
relied on are examined from the perspectives
of geomorphology, archaeology, pedology and
history. The geographical spread includes
Mesoamerica, Africa, Europe, Australia, India
and Easter Island.
'This collection covers new ground. It is
unique in terms of combining geomorphology,
archaeology and history as well as in the
choice of its study regions. The chapters
contribute over a great geographical span to a
fuller understanding of the intricate web of
relations between soils and humans.' (Prof.
Winfried E.H. Blum, President, European
Confederation of Soil Science Societies and
Former Secretary General, International Union
of Soil Sciences)
Table of contents:
1. Soils, Soil Knowledge, and Environmental
History: An Introduction (J.R. McNeill and
Verena Winiwarter)
2. An Introduction to Soil Nutrient Flows
(Robert S. Shiel)
3. Exploitation and Conservation of Soil in the
3000-Year Agricultural and Forestry History
of South Asia (R.J. Wasson)
4. A Soils History of Mesoamerica and the
Caribbean Islands (Tim Beach, Sheryl
Luzzadder-Beach and Nicholas Dunning)
5. Wetlands as the Intersection of Soils, Water,
and Indigenous Human Society in the
Americas (Sheryl Luzzadder-Beach and Tim
Beach)
6. A History of African Soil: Perceptions, Use
and Abuse (Kate B. Showers)
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7. Prolegomena to a History of Soil
Knowledge in Europe (Verena Winiwarter)
8. Nutrient Flows in Pre-Modern Agriculture
in Europe (Robert S Shiel)
9. Human Interaction with Soil-Sediment
Systems in Australia (R.J. Wasson)
10. The Dynamics of Soil, Landscape and
Culture on Easter Island (Andreas Mieth and
Hans-Rudolf Bork)
11. Know Your Soil: Transitions in Farmers'
and Scientists' Knowledge in Germany (Frank
Uekoetter)
Price: GBP 50.00.
Orders to: The White Horse Press, 1 Strond,
Isle of Harris, HS5 3UD, UK. Tel/fax: +441859-520204. Payment by cheque drawn on a
UK or US bank, bank draft or money order in
Sterling or US dollars, or by
VISA/Mastercard. Please add 10% postage
worldwide (25% for airmail outside Europe).
Email: whp@erica.demon.co.uk. Internet:
www.erica.demon.co.uk.
From the Thermodynamics of Life to
Ecological Microbiology: Sergei
Vinogradskii and the Cycle of Life, 18501950
Lloyd T. Ackert, Jr., Ph.D. Thesis, Program in
the History of Science, Medicine, and
Technology, The Johns Hopkins University,
2004.
Historians of science have attributed the
emergence of ecology as a discipline in the
late nineteenth century to the synthesis of
Humboldtian botanical geography and
Darwinian evolution. In my doctoral thesis, I
begin to explore another, largely-neglected but
very important dimension of this history.
Using Sergei Vinogradskii’s career and
scientific research trajectory as a point of
entry, I illustrate the manner in which soil
scientists, microbiologists, chemists, botanists,
and plant physiologists inscribed the concept
of a “cycle of life” into their investigations.
Their research transformed a longstanding
notion into the fundamental approaches and
concepts that underlay the new ecological
disciplines that emerged in the 1920s.
Dokuchaev and Pasteur thus join Humboldt as
a foundational figure in ecological thinking.
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The broader picture that emerges of the history
of ecology also explains some otherwise
puzzling features of that discipline—such as
its fusion of experimental and natural
historical methodologies.
Vinogradskii’s personal “cycle of life”
provides an example of the interplay between
Russian and Western European scientific
networks and intellectual traditions. Trained
in Russia to investigate nature as a superorganism comprised of circulating energy,
matter, and life; over the course of five
decades—in contact with scientists and
scientific discourses in France, Germany, and
Switzerland—he developed a series of
research methods that translated the concept of
a “cycle of life” into an ecologically-conceived
soil science and microbiology in the 1920s and
1930s. These methods, bolstered by his
authority as a founding father of microbiology,
captured the attention of an international
network of scientists. Vinogradskii’s
conceptualization of the “cycle of life” as
chemosynthesis, autotrophy, and global
nutrient cycles attracted the attention of
ecosystem ecologists; and his methods
appealed to practitioners at agricultural
experiment stations and microbiological
institutes in the United States, Western
Europe, and the Soviet Union.
For more information:
lloydackert@sbcglobal.net
90th Anniversary Issue of Soil Science
Soil Science. An Interdiciplinary Approach to
Soil Science. Editor-in-Chief Robert L. Tate
III. Published by Lippincott Williams &
Wilkins.
This well-known, high-quality journal devoted
to our science will publish its 90th Anniversary
Issue in July 2006. Our congratulations with
this achievement!
Together with the Russian journal
Pochvovedenie these are the oldest still
existing soil science journals on the world. For
details see: http://soilsci.com.
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This issue has the following contents:
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Foss, J. E., Milestone in Soil Morphology
and Pedogenesis

Editorial: Soil Science - The Beginnings
Van Genuchten, M.Th. Milestones in Soil
Physics
Gardner, W. 1919. The movement of moisture
in soil by capillarity. Soil Sci. 7:313-317.
Philip, J.R. 1957. The theory of infiltration 1.
The infiltration equation and its solution. Soil
Sci. 83:345-347.

McCool, M.M., J.O. Veatch, and C.H.
Spurway. 1923. Soil profile studies in
Michigan. Soil Sci. 18:95-106.
Yaalon, D.H., and B.Yaron. 1966. Framework
for man-made soil changes – An outline in
metapedogenesis. Soil Sci. 102:2727-277.

Miscellaneous Information

Sparks, D.L. Milestones in Soil Chemistry
Hendricks, S.B., and W.H. Fry. 1930. The
results of x-ran and mineralogical examination
of soil colloids. Soil Sci. 29:457-476.
Mattson, S. 1931. The laws of soil colloidal
behavior. V. Ion adsorption and exchange. Soil
Sci. 31:311-331
Wolf, D.C. Milestones in Soil Microbiology
Waksman, S.A., and R.L. Starkey. 1924.
Influence of organic matter upon the
development of fungi, actinomycetes and
bacteria. Soil Sci. 17:373-378.
Anderson, J.P.E., and K.H. Domsch. 1980.
Quantities of plant nutrients in the microbial
biomass of selected soils. Soil Sci. 1320:211217.
Clapp, C.E., and M.H.B. Hayes. Milestones
in Soil Organic Matter Studies
Jenny, H., S.P. Gessel, and F.T. Bingham.
1949. Comparative study of decomposition
rates of organic matter in temperate and
tropical regions. Soil Sci. 68:419-423.
Jenkinson, D.S., and J.H. Rayner. 1977. The
turnover of soil organic matter in some of the
Rothamsted classical experiments. Soil Sci.
123:298-305.

Old soil maps and archives are going
digital
Dan H. Yaalon, Hebrew University,
Jerusalem, Israel
(yaalon@vms.huji.ac.il)
Some of the readers of the Newsletter may be
aware that the European Soil Bureau of The
Institute of Environment and Sustainability
(IES) in the European Commission, located at
Ispra, Italy, headed by Dr L. Montanarella, and
World Soil Information (ISRIC) at
Wageningen, The Netherlands initiated the
European Digital Archive of Soil Maps
(EuDASM), to be made available at DVDROMs. It is the aim of EuDASM to provide a
substantial support to the fast-developing
thematic digital soil mapping strategies
pertaining to soil protection.. The maps are
presented full scale, with thumb-nail pictures
and metadata to permit user-friendly
navigation. The maps are holdings of ISRICs
World Data Centre for Soils.
In 2005 three DVD-ROMs were completed.
The information is available for download in
the European Commission web portal
http://eusoils.jrc.it/esdb_archive/EuDASM/EU
DASM.htm
The Soil Maps of Africa. European Digital
Archive of Soil Maps – EuDASM. S-K.
Selvaradjou, L. Montanarella, O. Spaargaren
and D. Dent, 2005. Publication EUR 21657
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EN of the Office for Official Publications of
the European Communities, Luxembourg.
This DVD contains more than 2000 soil and
related maps at different scales and coverage
levels.
The Soil Maps of Latin America & Caribbean
Islands. European Digital Archive of Soil
Maps – EuDASM. S-K. Selvaradjou, L.
Montanarella, O. Spaargaren and D. Dent,
2005. Publication EUR 21822 EN of the
Office for Official Publications of the
European Communities, Luxembourg. This
DVD contains approximately 1060 soil and
related maps at different scales and coverage
levels.
The Soil Maps of Asia. European Digital
Archive of Soil Maps – EuDASM. S-K.
Selvaradjou, L. Montanarella, O. Spaargaren
and D. Dent, 2005. Publication EUR 21823
EN of the Office for Official Publications of
the European Communities, Luxembourg. This
DVD contains approximately 1000 soil and
related maps at different scales and coverage
levels.
FAO is also interested in this project and is
currently screening their archives to see what
may be added. With regard to extensive
archives of soil mapping, survey resources and
soil suitability evaluations, especially carried
out in the colonial countries in Africa and
Asia, WOSSAC (World Soil Survey Archive
and Catalogue) has been established at
Cranfield University, Silsoe, UK (see S.H.
Hallett et al., 2005, Soil Use and Management
22, pp. 227-228, and http://www.wossac.com).
It may be added that a number of countries
published geological maps on DVD-ROMs.
Recently, a DVD-ROM was published by the
Czech and Slovak Geological Surveys entitled:
Geological Maps of Europe (1780 – 1918), by
Cejchanova et al. Incorporated are some 400
maps with various scales, together with brief
explanatory texts and biographies of main
authors, including a few early agro-geological
maps. The texts are in Czech and English.
These are very worthy projects and products!
There is no doubt that the recent advances and
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use of digital copying will help and enable in
the preservation and wider use of old soil
survey maps and similar documents for soil
research.

The Glinka Memorial Collection of
Soil Monoliths
Hans van Baren, ISRIC
(hans.vanbaren@wur.nl)
This collection consists of 55 soil profiles
collected in the 1920s by Russian soil
scientists under the supervision of Konstantin
D. Glinka. The collection represents a soil
geographical sequence from St. Petersburg to
the Caucasus, together with a number of soils
from Georgia, Azerbaijan, Kazakhstan, the
Amu Darya region and the Siberian Far East.
The collection was meant to be exhibited as a
part of a much larger exposition of soils of the
Soviet Union and several other items related to
soil science at the First International Congress
of Soil Science, which was held at
Washington, DC in 1927.
However, the exhibition of these soil profiles
did not take place, probably because of the late
arrival of the shipment, which went from
Moscow via Vladivostok to the United States.
It was decided to store them in the cellars of
the U.S. Soil Conservation Service, where they
remained largely undisturbed in their original
wooden boxes.

Dr Stolbovoy and Drs Boerma discussing some Russian
profiles in the World Soil Museum at ISRIC,
Wageningen
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Through the good offices of Dr. William
Johnson, who was a member of the
International Advisory Panel of the
International Soil Reference and Information
Centre (ISRIC) the Soil Conservation Service
donated in 1974 this valuable collection of
profiles and some large paintings of Russian
landscapes with the soils belonging to them, to
ISRIC, Wageningen, The Netherlands.
Unfortunately, the remaining information
about the profiles was very little, and ISRICs
guest researcher Drs Jan Boerma undertook
the task to describe and prepare a large part of
the collection for exposition.
Furthermore, funds were allocated by ISRIC to
visit sites which were sampled so many
decades earlier. Jan Boerma and the Russian
soil scientist Dr. V.S. Stolbovoy, in
cooperation with the V.V. Dokuchaev Central
Soil Museum in St. Petersburg and the V.V.
Dokuchaev Soil Institute in Moscow, were
able to approximately locate six of the sites
where the soils were collected. The profiles
were described and resampled. Unfortunately,
the comparative research, including
radionuclide analysis, of the 1920 and 1990
samples did not yield sufficiently interesting
results to fund more field trips. The study did
not result in a final report.
At the turn of the century, ISRIC (now called
World Soil Information) took the decision to
return about one third of the profiles to Russia.
This was a gift to the V.V. Dukuchaev Central
Museum of Soil Science in St. Petersburg,
which celebrated its 100th anniversary in 2004.
In this most important museum 1600 soil
monoliths have been assembled over the years.
The oldest is a monolith of a Chernozem from
Veloko-Anadolya, taken by Vysozky in the
early years of the last century. Others were
collected between 1908 and 1911, including a
Chernozem-like soil in the Fergana Valley by
S. Neustrov in 1911.
In his letter to Prof. Boris Aparin, director of
the museum, Dr. David Dent, Director of
World Soil Information, stated that the
collection has been around the world in 80
years, and is now back in its Motherland.
The Russian profiles have been prepared for
exhibition, and they are on display at the
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World Soil Museum at ISRIC, Wageningen,
The Netherlands. See www.isric.org for
details.
(Mainly based on information in ISRICs BiAnnual Reports 1991/92 and 1993/94 and
recollections of ISRICs staff members.)
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