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ELECTION RESULTS

THE NEWLY ELECTED BOARD OF DIRECTORS

IS NOTED ABOVE. It was intended that the ballot
paper for the election of members to the Board should
be submitted by March 10, 1993. However, the notifica-
tion received by members read 3/10/93. Although that
notification clearly represents March 3, to those who
reside on the North American Continent, we recognize
that it signifies October 3, to many other regions of the
world. Thus, the election was stretched out a bit.
Ballots received after October 3, were not counted. We
thank those voting in the election.

NOTICE OF MEETING
July 3 - July 8, 1994
THE SEVENTH INTERNATIONAL
MEETING of the INTERNATIONAL

HUMIC SUBSTANCE SOCIETY
University of the West Indies

St. Augustine, Trinidad,
WEST INDIES

Hosted by: Dr. Selwyn M. Griffith,
Department of Soil Science,

The University of the West Indies

Fax (+) 809 663 9686, Phone (+) 809 663 1359

Humic Research: Its Application to

Sustainable Agriculture, the Environment,

Health, and Industry

Please submit abstracts for oral and
poster sessions (1200 words) to:
Dr. Selwyn M. Griffith by April 1, 1994.

Eight Major Sections of the Conference will be:

1.

2.

3.

Advances in Approaches and Techniques for
Studies of Humic Substances

Humic Substances and Sustainability

(Soil Management and Crop Productivity)
Interactions of Humic Substances in Soils,
Sediments, and Water

. Emerging Concepts of the Structure of Humic

Substances

. Commercial Applications of Humic Substances

in a Sustainable Environment

. Humic Substances in Health and in Water

Treatment Practices

. Transport of Humic Substances:

Environmental Implications

. Humic Substances from Sludges, Composts,

and Wastewaters



THE SEVENTH INTERNATIONAL MEETING
of the

/] / /I
University of the West Indies
St. Augustine, Trinidad,
WEST INDIES
July 3 - July 8, 1994
Hosted by:
Dr. Selwyn M. Griffith, Department of Soil Science,

The University of the West Indies
Fax (+) 809 663 9686, Telephone (+) 809 663 1359

Conference Theme: Humic Research: Its Application to Sustainable Agriculture, the
Environment, Health, and Industry

Abstracts should be submitted to the conference organizer.
Manuscript preparation details will be included in the next issue of the Newsletter, and will also be contained
in information provided by the Conference Organizers.

Registration Fee - Prepaid = $ (US) $ 250 - Members
$ 275 - Nonmembers

On-site registration = $ 275 - Members
$ 300 - Nonmembers

Students (cenrtified) Registration $ 100
Accompanying persons $100
Hotels = $ (US)
Luxury $100
Business $60
Economy $50
Guest House $30
University Dormitories $20
(Note: All rates are subject to 15% VAT) A banquet is scheduled at a cost of not more than $25
Conferee Day excursions on July 6. There will be a choice from four. One will visit Tobago. (Airline ticket portion

should be requested during purchase of airline ticket). A second one will visitthe oil fields of Southern Trinidad. The
third will be to the Asa Wright Tropical Rain Forest Center in the Northern Range and the fourth will be by boat to
the range of five islands off the northern coast of Trinidad.

-3). There will be a choice of two pre-conference tours in the week prior to the
conference. The first pre-conference tour, (July 1-3) will include visits to the Okefenookee Swamp, Stephen Foster
National Park and the Suwannee River. The second pre-conference tour, (July 1-3) will meet in Barbados (Grantley
Adams Airport) and island hop throughthe smaller Caribbean Islands of St. Lucia, Dominica, Barbados and Granada
to arrive at the Meeting Place.

Temperature can be expected to be 29 0C. Tobago is slightly cooler.
Travel Arrangement information will be provided in the next Newsletter about air fares and transportation
arrangements that might be available for the Conference. Account will be taken of needs of persons intending to
take part in the International Soil Science Society Congress.

DON’T FORGET - Sunday July 3rd, 5-9 P.M. Informal Get Together

- THE STEEL BAND IS WAITING -
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U. S. Dept. of Agriculture & Professor of
Biochemistry, University of Minnesota,

St. Paul, Minnesota, USA.
Secretary - Dr. I, H. (Mel) Suffet,

Environmental Science & Engineering Program,
UCLA, Los Angeles, California, USA.

Norwegian Institute for Water Res., Oslo Norway

The board sincerely thanks Dr. Wolfgang Zech (Insti-
tute of Soil Science, Bayreuth. Germany) Dr. E. Michael
Thurman (US Geological Survey, Lawrence Kansas,
USA) and Dr. Ryoshi Ishiwatari (Tokyo Metropolitan
University, Tokyo, Japan)for participatinginthe election.
We look forward to their continuing support of the
organization.

The board also would like to sincerely thank retiring
board members for their dedication, commitment and
service to the IHSS . Bravo!! for a job well done !!-Dr.
Roger Swift (Past President) - Chief CSIRO, Division of
Soils Glen Osmond, South Australia, Dr. Patrick
MacCarthy (Treasurer) - Dept. Chemistry and Geo-
chemistry, Colorado School of Mines, Golden Colorado,
USA, and Dr. Ryoshi Ishiwatari (Member at Large) -
Department of Chemistry, Faculty of Science, Tokyo
Metropolitan University, Miami Oshawa 1-1, Hochoij,

Tokyo, Japan. Thank you gentleman.

Proceedings of the 6th-IHSS
International Meeting
held in Monopoli (Bari), Italy,
September 20-25, 1992

The Proceedings will appear as a hard covered
volume with the title “Humic Substances in the
Global Environment and Implications in Human
Health”. The book will be edited by Nicola Senesi
and Teodoro M (Teddy) Miano withthe acknowledged
help of Gennaro Brunettiand the other collaborators
and students of our group.

The Volume will be published by Elsevier, Amsterdam
by the end of 1993 or more probably, early 1994. The
Volume of Proceedings will consist of about 1,300
pages and contain 17 invited lectures and 160 volun-
teered (oral and posters) papers. Over 220 papers
were presented at the Meeting. All the papers to be
published have been subjected to peer-review by at
least one referee.

A copy of the Meeting-Proceedings Volume will be
mailed directly from Elsevier, Amsterdam to those
participants who have paid the full registration fee or
the reduced fee with the additional charge. The
Volume will also be marketed by Elsevieratareason-
able cost.

Dr. Nicola Senesi,
President-Elect IHSS



Away Down Upon the
Suwannee River!
A Visit to the New World

by
Danny Hayes
(Editors Note: 14 years and growing)

From my earliest memories | have often heard my father
talk about the Suwannee River. | often wondered what
was meant by the Suwannee. | had visions of swans and
rivers until one day | played an old record (from my
father's youth) and herd Paul Robeson sing about the
great river. From then | wanted to learn more about the
south and read of Confederate times, the plantations,
and the life of the Confederacy. In one of his weak
moments (and he has many) my father promised to take
me there...one day.

Thatday came soonerthan | had expected. Dadwas due
to goto a ‘Greenhouse Carbon' conference at Ohio State
and then travel south with Dr. Malcolm to view a site in
North Carolina that they hope will yield some interesting
humics. | gave the usual promises to behave, and to
work hard on my return, and so | was on my way in April.

Ohio State was interesting; a real giant in comparison
with the universities | have visited in Britain. But it was
boring enough to sit in the Fawcett Centre all day while
the older folks solved the problems related to global
carbon in the Conference Room. The field trip was
exciting though. It was a good time of the year to see
Ohio and the experiments at Coshoctan, and stopping in
an Amish village and watching these fine people work
their fields with horses was something | will never forget.
Even my father was nostalgic, and said it reminded him
of his boyhood years on the family farm in Co. Clare
Ireland. | was impressed by the mementos to Jesse
Owens outside the Ohio Stadium and fett like a midget in
the great stadium. Imagine, there is only one stadiumin
Britainthat can seat as many. My dad, who coaches the
track team in Birmingham (there are no professional
coaches in university sport in Britain) negotiated with
Russ Rogers (Ohio Track coach) about a track meet
(Birmingham were the British Universities indoor cham-
pions, and OSU had just won the indoor Big Ten).

We were the guests of Dr. Malcolm after the conference,
and hetook us forthe weekend to his family roots in West
Virginia. It was beautiful — the hills, the woodlands, the
fertile valleys, and the friendliest people in the world. |
was introduced by one of the Malcolm clan to a Honda
fourwheelerand | endedupunderitina streamthatflows

through the farm. But | lived to other days, and the days
that followed | will treasure forever.

They say that Ireland and parts of Britain are very
beautiful. Butwhat you are usedto is taken for granted.
I can't think of anything to match the beauty of what | saw
in my journey into the South. It looked as if we had
America to ourselves as we traveled along the Blue
Ridge Trail. Was it the time of year, or was it that
Americans like ourselves do not fully appreciate what
they have at home?

My father and Dr. Malcolm, | would say, liked what they
saw as much as | did, butthey had beenthere before, and
they keptgoingon and on about humics, and Dr. Malcolm
was, | thought, convincing my father that the site for
sampling he had in mind in North Carolina would yield
samples that would be unique. Well, | don't know a lot
about humics, but | know that if and when they sample
waters fromthe Cowtta Research Station inthe coniferous
and broad leaf forest stands at the station, then Iwant to
be there. They talked about help from Ed Clapp. Will
someone tellthem that | am getting stronger by the day,
and | will even carry water all day to spend a few weeks
in that beautiful place.

Augusta in the spring was breathtaking. The dogwood
and the azaleas were in full bloom, and the Masters Golf
Tournament had finished the day before we got there.
Everyone there must be a multi-millionaire. At least you
would have to be one to live in England in the Kinds of
houses we saw. If | could have 12 places in the world to
live, Augusta in April would be one of these.

We stayed in Augusta tillthe sun had gone to rest and so
we traveled by artificial light to Savannah, and there was
little | could see. Dr. Malcolmtold me that the countryside
was flat, and that | would see enough of the same the
next day.

Now Savannahwas somethingelse. | wondered why my
father seemed so much at home. There were Irish flags
everywhere, yet St. Patrick's day was a month before.
Irish names were everywhere. We learned that there
hadbeen abig Irish settlement there a long time ago, and
that a love of the old country lingered. There was history
everywhere; the slave market place, and | felt saddened
to think of the poor young people from Africa being sold
on the spot where | stood. But it is not for me judge
anotherera. Thereis good andthere is badin every era.
The whole waterfront was full of history, and | could
imagine docks full of cotton bales and cotton ships a
couple of hundred years ago.

| could have gladly stayed all day, but | could see a
restlessness come over Dr. Malcolm around noon. He
told me that he had something very unusual to show me.



Though what | was looking at was very unusual, | could
hardly argue with my elders, so we continued our journey
South. Dr. Malcolm is a man of his word, and what he
introduced us to was the very usual. Jecky! Island is
probably a playground for the rich, but evidently not in
April. It was a lovely place, and the sandy beaches
hugged the great Atlantic in a very inviting way. That, |
willremember for alongtime, butthe amazing Blackbeard
Seafood Restaurant where we had lunch still lingers in
my memory. It would cost a year's pocket money in
England to enjoy the variety of fish we got nearly for a

“song.

The road from Jeckyl Island to the Stephen Foster Na-
tional Park, and the Suwannee river was the straightest
road | have ever seen. Is there a flatter and straighter
road anywhere in the world? It was lined with man-
plantedtrees on both sides, andthese forests serve abig
paper pulp industry. My fatherwas driving, and | cold see
that he was trying hard not to let the car “take off”. |think
he was held in check by the memory of a fine on Dr.
Malcolm earlier for exceeding the speed limit by 5 miles
an hour in a village in North Carolina.

| was excited as we entered the Stephen Foster Park.
The countryside was still very flat, but now the trees were
as God had set them. The wild life all around was new
to me, but it was dusk, and maybe | was imagining more
that | could see.

| didn't sleep too wellthat night. The huts were great, but
the noises of the forest kept reminding me that | should
be out at dawn so that | would not miss anything. Dawn
came slowly, and with a chorus of bird song and animal
noises that were beyond what | could have imagined.

We were on the river as soon as we could get a boat. Is
there anywhere in the world waters like these? The
waters in the morning light were dark brown, yet they
were very clean. As the boat went along, it left behind a
wake of white foam. My father said that it reminded him
of Guinness (a very dark Irish beer which gives a lot of
white foam). While Dr. Malcolm and my father talked
about Suwannee humics, and the vast amounts of these
in the waters, and of the ways to get them, and of the
possible need for more, | scanned the river banks for
signs of life.

The Suwannee River in the Stephen Foster Park is not
like any river | have ever seen. | have mentioned its
colour, and its foam, and these are unusual enough, but
it does not seemto have any banks. The navigable parts
are tree lined, but the trees are growing out of water, the
darkwaters of the Suwannee. How wonderful itwould be
totake acanoe into the stretches where there are no well-
traveled channels. But the adventurer who does that
must be ready to rub sides with alligators. These ex-

traordinary creatures seemed to be everywhere, but
well camouflaged. As the sun rose in the sky, and the
morning became verywarm, these shy creatures basked
themselves inthe sunshine They stretched themselves
along horizontal tree trunks at the waters edge, and they
were obviously at home and at peace with their envi-
ronment. There were turtles too, and many of them and
flamingoes, and many other birds that | had not even
seen in the nature films that | enjoy.

Fromtime totime asolidislandrose outof the Suwannee,
andthese supported giant trees. These islands had their
histories. It was easy to imagine fugitives from justice
living a life on these that was far better than that of their
captors. There were stories of a woman of Amazon
dimensions who ruled Pailly's Island and made her
fortune from lumber. That lady of the early part of this
century would put to shame even the he-men of today. |
suppose the stories of her feats have been exaggerated
withtime, just as have those of the giants of Irish folklore.
| didn't want to leave Suwannee, but time does not wait
for anyone. Dr. Malcolm showed us something of the
horse racing country of Northern Florida, and that in late
April was what the English like to think their countryside
is like.

We saidgoodbye to Dr. Malcolmin Atlanta. He hadbeen
great company, and | was sorry to have to part. Dr. Carl
Sora, a friend of my father's from his student days in
America, became our guide. Atlanta is a great city, and
far more beautiful than | had imagined. The architecture
of the new buildings is stunning, and | had never seen
anything like it. From the top of these wonderful struc-
tures we were able to look over the vast expanse of the
Georgia plateau.

I share with my father a great liking for the film “Gone with
the Wind,” and | imagined out there somewhere ‘Tara’,
and what it must have been like in the days of the
O'Hara’s. |tried to imagine the sacking of Atlanta, and
thought of what it might have been like if there had not
been the Civil War, or if the Confederates had won.

The plane journey to Boston was an anti-climax after the
adventures of the previous days. In Boston we visited
our cousins, the O'Tooles, who were close companions
of my tather during his student years in Dublin. There
was abigfamily gathering, and a greatdinner, asthe Irish
and the Americans enjoy. There was much talk of
Baltimore, and | could gather that all that was being said
was not highly complimentary. This | thought was
unusual, because | could notimagine a place in America
that was not great. | paid more attention and soon
learned that Baltimore was none other than David Bal-
timore, a Nobel prize winner who had the bad fortune to
treat my very formidable cousin Dr. Margot O'Toole very
unfairly. It would seemthat a Senate Inquiry had shown



Dr. Baltimore in a bad light, and Margot was then able to
resume her very promising scientific career.

You willfind it hard to keep my father away froma student
track meet. When he heard that the combinedteam from
Oxford and Cambridge was competing against the
combinedteamof Harvard and Yale in Harvard Stadium,
I need hardly say that my programme for the next
afternoonwas fixed. Our Birmingham team, coached by
Dad, have not lost to Oxford or Cambridge since 1965,
and they compete regularly against Harvard-Yale and
Cornell-Pennsylvania in Birmingham and in America. |
was born, my mother tells me, in the University of
Birmingham Hospital, within earshot of the University
track, when the gun sounded for the 4 x 400 relay in the
Harvard/Yale-Birmingham meeting of June 1979. My
father tells me that the Birmingham relay win that day
was their finest ever. | have been to track meets ever
since | could be held in a pouch or on my father's back,
and my previous visit to America was for meetings with
Cornell-Penn and Harvard/Yale.) Anyhow, Oxford won
the last event and their meet; the first time they beat the
Americans, | am told, since 1963. Dad was one of the 3
others there who had witnessed both meetings. (Bir-
mingham have had many successes in the Anglo-
American series.)

My last memory of the USA was a visit with my younger
cousins to the Cyclorama Film Studio in Boston. The
programme included a wonderful, very realisticfilm ofthe
tropical rain forest. It was awe-inspiring, and very
beautiful, and | am thinking of ways to getto a rain forest.
My best chance will be if IHSS hold a meeting near one,
if | can persuade my father he should get humics from a
tropical rain forest.

I have heard that there will be an IHSS field trip to the
Suwannee in connection with the IHSS conference in
Trinidad. | envy those who will be there. | will still be in
school. Otherwise | wouldtry all | know to get back on the
river made famous by Stephen Foster, but which will
always be famous in its own right.

There is a lot of the world left for me to see. Butif the rest
should be even half as exciting as what | have seen of
America, then what a feast there is in store.
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CONFERENCE REPORT
COLOUR IN WATER

A one-day symposium hosted by the
British and Irish Chapter of IHSS
University of Birmingham
April 17,1993

Report by

Barbara E. Watt
School of Chemistry, the University of
Birmingham

The EEC have set rigorous standards of water quality
which must be met by the Water Industry in the next
decade. One of these relates to coulour in potable
waters. It was expected that the newly privatized water
industry in England and Wales would take a close
interest in the symposium, and that they would support
it with involved and knowledgeable scientists. A few of
the Water Boards did, but the majority did not, and those
who did not include some who will face definite problems
in meeting the colour standards set. However, since
these problems are ‘tomorrow” and not ‘today" it would
seem that the “vulnerable” companies are not feeling a
sense of urgency. Despite the absence of personnel
from most of the Water Boards, the attendance of about
50 scientists from Academia and from government Re-
search Centres was good.

The symposium was opened by Dr. M.H.B. Hayes,
President of IHSS. He spoke of work in Birmingham
which involves myself and the collaboration of Dr. R.L.
Malcolmofthe U.S. Geological Survey, Water Resources
Divisionin Denver. We seek toisolate humic substances
from the headwaters to the soils at the sources of the
headwaters. Humic acids and fulvic acids (using XAD-
8 resin), the hydrophobic neutral fraction (eluted with
organic solvents from XAD-8 after the humic acids and
fulvic acids have been displaced), and the so-called
hydrophilic acids (using XAD-4 resin) have beenisolated
from a wide variety of waters from different watersheds
in Britain and in Ireland. Similar samples have been
isolated fromtwo majorrivers, the Thames andthe Trent.
The waters for these rivers have come from a variety of
catchment soils, and there have, of course, been inputs
to these rivers from anthropogenic activities, including
agriculture and sewage works.

Humic samples were analyzed using CPMAS, 13CNMR
and FTIR spectroscopy, elemental and amino acid
analyses, and functional group titration data. The results



showed remarkable similarities between the humics
from waters of similar watersheds. For example, those
from upland peat soils in Yorkshire (England) and
Wicklow (Ireland) were almost identical, as were those
from shallow upland silt soils. The humic fractions for
the mineral soils were very different fromthose fromthe
peats. There were distinct differences between the
humic, fulvic, and hydrophilic acids in all cases. In
general, aromaticity decreased and carboxylfunctional-
ity increased in going from humic acids to fulvic acids to
the hydrophilic acid samples. The same types of
differences were observed for the fractions from the
Trent and Severn. However, the same fractions from
each source were essentially identical, and very differ-
ent from the samples from other sources. Thus, it was
not possible to differentiate by the techniques used
between humic acids, fulvic acids and HMA samples
that had been formed in waters from a variety of sources
and had been subjected to considerable inputs from
anthropogenic activities.

lan Kenworthy of the University of Birmingham de-
scribed his involvement in the Lake Skjervatjern (Nor-
way) acid rain project. L. Skjervatjern is east of Forde
(about 120 km North of Bergen) in an area which does
not receive the acid rain inputs attributable to fuel
consumptions in Britain and Northern Europe. The lake
has a discrete watershed mainly of peat, overlying
granite. It is divided into two parts by a barrier which
prevents mixing of the waters from each side. There are
no entry or exit streams, but there is evidence for vents,
or water passage ways which feeds water into the lake.
Since the fall of 1990, one side of the watershed of the
lake has received artificial rain. The amount of artificial
rain is equivalent to the annual amounts of acid, spread
over the year, that fall in southern Norway (where the
effects of acid rain are very evident). The control half of
the watershed and the lake does not receive any input
of acid. Severalscientists from 10 countries are involved
in a multidisciplinary approach to the study of the effects
of the acid rain inputs on the fish and other biota in the
water, their influences on the humic substances in the
lake waters in the soil solution, and in the soil itself, the
nature anddistribution of the substances at the air-water
interface, etc. lan Kenwaorthy described his experiments
with the humic substances in the soil solution, and
discussed results from an incubation experiment with
two reconstructions of a soil profile which have been
subjected to an incubation experiment. One profile is
receiving acid amendments of the same concentrations
as applied in the L. Skjervatjern experiment and the
other receives only simulated uncontaminated rainfall
(distilled water).

The results showed that the amino acid contents of the
humic substances fromwaters fromthe soilsinthe ‘acid-
treated’ side of the watershed were lower than those

from the ‘untreated’ side. Potentiometric titration data
indicated higher acid functionalities in the humics fromthe
‘acid-treated’ side. A particularly interesting feature of the
results was the fact that the same trends were evident for
the humic substances isolated from the waters of the
incubation experiment. The indications are thatthe effects
of acidification can be seen in peat soils soon after the
onset of acid rains.

Dr. J.K. Chipman of the School of Biochemistry, the
University of Birmingham, discussed the toxicology work
being carried outby his Group using the humic substances
isolated by the Group of Dr. Hayes. The humic substances,
when chlorinated, are clearly mutagenic, as indicated by
the Ames test, and the extent of the mutagenicities can
vary with the source, and with the fraction. In general,
mutagenicities decrease from (chlorinated) hydrophilic
acids to fulvic, to humic acids, but this order does not hold
for humic substances from all sources. The health risk
posed to most people is unlikely, however, to be severe,
because of the abilities ofthe liverto detoxify the mutagens.

Dr. Kay Sparks of the Department of Soil Science, the
University of Reading, discussed her studies of fluores-
cence spectroscopy of humic substances. Dr. Sparks,
based on some of her development work for forensic
science, has shown that the fluorescence spectra of
humic substances can provide good “fingerprints” of the
origins of the sample. That for humic fractions from soil
beneath a tree, for example, can be expected to be
consistently different from that from a soil under pasture
10 meters away. The spectra were consistent for humic
samples of the same origins, but different of course for
samples of different origins. This technique shows much
promise for comparing humic samples. However, much
further development is needed in order to be able to
attribute functionality assignments to the spectral bands.

Dr. Z. Chou of the University of Plymouth discussed the
adsorption of humic substances on particulate materials.
He discussed the ways in which humic substances can
‘layer’ on inorganic constituents of sediments. This work
has especially significance to considerations of humic
substances in sediments.

In his first presentation, Thomas Hayes (University of
Birmingham) describedthe procedures used by him (based
on those taught him by Dr. R.L. Malcolm) to isolate humic
substances from waterways. In his second presentation
he discussed the interactions of these substances withthe
anthropogenic organic chemicals. This work involves
studies of adsorption by humic substances in solution
using the Hummel and Dreyer technique. He described
also investigations of solubility enhancements of spar-
ingly soluble anthropogenic chemicals by humic sub-
stances in solution.



There was considerable discussion of all the presenta-
tions, and the participants considered that the one-day

symposium was well worthwhile.

CONFERENCE REPORT
International Symposium
Soil Processes and Manage-
ment Systems: Greenhouse
Gas Emissions and Carbon
Sequestration

Fawcett Center
The Ohio State University
April 5-9, 1993

Report by
M.H.B. Hayes

This symposium was organized with great efficiency by
Dr. Carol Whitman and Dr. John Kimble of the US
Department of Agriculture (USDA) Soil Conservation
Service (SCS), and by Dr. Rattan Lal of the Ohio State
University. There were four major sessions:

Session 1 ‘Global Soil Carbon Tools’;

Session 2 ‘Monitoring and Assessment of Soil Carbon’;
Session 3 ‘Soil Carbon Dynamics'; and

Session 4 ‘Gaseous Emissions from Soils’.

Whenthe Proceedings are published, members of IHSS
will find the chapter by Dr. William H. Schlesinger (of the
Dept. of Botany and Geology, Duke University), who
opened the scientific sessions, to be a ‘treasure chest’ of
usefulinformation. He quotes data to suggest that Earth
was endowed with about 10239 of C during its initial
formation, and much of this pool is considered to result
from carbonaceous chondrites and comets, and was
received during the late phases of planetary accretion.
Volcanic emissions, which represent a degassing of
Earth's mantle, have given rise to C0, accumulations in
the atmosphere. Acidgeneratedfrom C0y, reacting with
coastal minerals, gave rock weathering by carbonation
andthe transfer of bicarbonate to the seatloor. This slow
geochemical cycle of C at Earth's surface continues.
However, a rapid biogeochemical cycle has become
superimposed onthe slow cycle, andthis rapid cycle has
beenderived fromthe formation or organic C during plant
photosynthesis onland and sea. About 1000 times more
C moves annually through the biochemical cycle com-
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pared with the geochemical cycle, and little of the C fixed
by photosynthesis is preserved in crustal sediments that
enter the slow (geochemical) cycle. He referred to
periodsin Earth’s history when photosynthesis exceeded
decomposition, and how there resulted in accumulation
of large stores of fossil fuels and of kerogen. Humans
have intervened in the carbon cycle by using these
deposits as fuels, thereby increasing the flux of C0s in
the atmosphere.

Our Society members are especially interested in the
role of soils inthe biogeochemical cycle of carbon. They
contain the largest near surface pool of organic C (1500
X 10159: data quoted by Dr. Schlesinger), and inorganic
C held as pedogenic calcite (800 x 101°g). Soil respi-
ration returns about 68 x 1015 g C to the atmosphere
annually (a figure which is ‘monumental’ in comparison
with that from the combustion of fos sil fuels, as outlined
by the speakerwhofollowed) and Dr. Schlesingerquotes
a mean residence time in soil organic matter of about 32
years. Agriculture has reduced the pool of soil organic
matter. There is, however, some net accumulation in
some lands. Dr. Schlesinger stresses, however, that
globally the net sink for carbon in soils would appear to
be small.

This reviewer strongly recommends that our members
“get hold” of the Schlesinger chapter, because it will
provide a fund of references and information that is
important for our science.

The contribution of Dr. H. Esevaran, E. Van den Berah
and R. Reich (World Soil Resources, USDA-SCS,
Washington DC) and J. Kimble (USDA-SCS, National
Soil Survey Centre, Lincoln, Nebraska) dealt with ‘Global
Soil Carbon Resources', and was as exciting and as full
of information as was the contribution by Dr. Schlesinger.
They referred to the contribution to greenhouse gases
through anthropogenic activities (including the com-
bustion of fossil fuels). These activities release about
6x1012 g C yr -1, of which about 34 x 1012 g per year
accumulates in the atmosphere (compare that figure
withthe 68x 1019gCyr-1fromsoil respiration, as quoted
by Schlesinger). These presenters emphasized that,
though sources and sinks of C are well documented, the
global C budget is not well understood. The objective of
the World Soil Resources (WSR) Division of the SCS is
to help to obtain a better identification and quantification
of global carbon sinks.

The quantification of soil C losses and gains resulting
from land use/land management changes is considered
by the authors to be a prerequisite to the understanding
of greenhouse gases fluxes in different ecosystems.
Unfortunately, current soil C databases are from soil
assessment studies where evaluation of soil C were not
the basic objectives; hence, critical information needed



for modeling is missing from most data bases. Thus a
concerted effort is needed to initiate sampling activities
specifically to provide the types of information required
for modeling.

The contribution of R.A. Houghton (of the Woods Hole
Research Center) dealt with ‘Terrestrial Ecosystems in
the Global Carbon Budget'. He divided processes that
determine the net flux of C between terrestrial ecosys-
tems and the atmosphere into two categories. The first
include changes in the ecosystem that result directly
from human disturbance, and appropriate examples
include deforestation and reforestation. The second
category includes changes in vegetation and in soil in
response to natural variations in, or direct human effects
on the processes of photosynthesis, growth, allocation,
respiration, and decomposition. Changes in the ratio of
photosynthesis to respiration in response to elevated
C0o concentrations or global warming may, for example,
change the terrestrial pool of carbon.

Changes in land use are estimated to have given rise to
anet loss of about 120 x 1012 gof Cto the a!mosphere
between 1850 and 1990, and about 2 x 1012 g per year
duringthe 1980's. About 15 - 20% ofthis loss is estimated
to be from soils. However, indirect geophysical evidence
suggests that undisturbed systems have accumulated
60-100x 1012 g C overthe last 140 years, and it would
appear that the annual accumulation offsets the current
loss of 2 x 1012 g C yr1 from changes in land use.

Dr. Houghton considered that increased growth of trees
seems unlikely to account for the inferred accumulation
of C on land. He suggested that soils, because of their
large stocks of C, and the difficulty of measuring shont-
term changes in them remain a possible explanation. It
would appear, from geophysical evidence, that accu-
mulationisfavouredinthe temperate andtropical latitudes,
although the mechanisms involved are uncertain.

A contribution by T.P. Kolcugina, T.S. Vinson, G.G.
Gaston, and V.A. Rozhkov reviewed the ‘Carbon Con-
servation Sequestration in Soils of the former Soviet
Union.' Our members may be surprisedto read that 20%
of the global terrestrial soil carbon is stored in the soils of
the former Soviet Union (FSU), and the amountof carbon
was estimated at 404 + 38 x 1019 g (compare this with
the figure of 1500 x 1015 g for the carbon content of the
soils of the earth as given by Dr. Schlesinger). The onset
of cultivation has, it has been estimated, led to a 24%
declme in agricultural soil carbon, and a total loss of 10.2
x 1019 g C. Also 3/4 of the arable Iand in the FSU is
subjected to soil erosion, and 20 X 106 ha have been
destroyed; 370 x 106 ha of hay and pasture land are
subjected to water and to wind erosion. Implementation
of shetter belt agroforestry programmes would conserve
340x 1012gCyr-1.

Charles Tarnocai of the Centre for Land and Biological
Resources Research, Agriculture Canada, Ottawa dis-
cussed carbon in Canadian soils, and the settingup of a
soil Cdatabase using 28, 1:1 million scale soil landscape
maps covering the entire area of Canada. The paper will
describe the procedures used and will make very inter-
esting reading.

Richard Arnold of the Soil Conservation Service, Wash-
ington D.C. opened the second Session with his paper
entitled ‘Role of Soil Survey in Obtaining a Global Carbon
Budget.' He pointed out that numerous techniques are
used to improve our understanding of the variability of
natural phenomena, and especially how space and time-
dependent variables are distributed. Recognition of
short distance soil variability confounds attempts to
generalize information for (a) large artificial grid cells
used to represent the globe, and (b) broadly defined
terrestrial ecosystems.

Carolyn J. Merry of the Department of Civil Engineering
of the Ohio State University and Elissa Levine of the
NASA, Goddard Space Flight Center presented ‘Meth-
ods to Assess Soil Carbon using Ground-Based Tech-
niques and Remote Sensing'. Although remote sensing
provides a powerful tool for assessing dynamics of the
biosphere, the present technology does not allow direct
observation of the chemical and physical properties of
the soil. To draw inferences concerning the soil from
satellite data, surrogate indices, such as, vegetation
status may be used to assess soil properties. One
mapping technique that can be used is the Normalized
Difference Vegetation Index (NDVI). NDVI ratio maps
have been prepared using visible and near infrared
wavelength bands can be derived with data from remote
sensing instruments, such as the Advanced Visible and
Infrared Imaging Spectrometer (AVIRIS), Thematic
Mapper (TM) and Advanced Very High Resolution Radi-
ometer (AVHRR). Data have been accumulated to show
that soil C can be related indirectly to NDVI data, but
additional modeling and averaging of soil properties
needs to be accomplished for local, regional, and global
scales.

Eric Davidson and Paul Lefebvre of the Woods Hole
Research Centre discussed ‘Estimating Soil Carbon
Stocks Using a Geographic Information system’.

A paper by P. Sollins and colleagues from the Forest
Service Department of Oregon State University in
combination with scientists from the USDA Forest Ser-
vice Pacific Northwest Research Station discussed
‘Developing Data-Layers for COo Exchange and Primary
Production in Mountainous Forested Landscapes’, and
one of their primary long-term goals is to estimate the net
C0, exchange and primary production across a moun-
tainous forested landscape under scenarios of climate



change, disturbance, and management activity. To do
this successfully will require knowledge of the distribu-
tion of several key soil properties, including depth, water
holding capacity, texture and stone content. When such
variables are known, existing models of primary pro-
duction of soil organic matter dynamics are possibly
adequate to calculate primary productivity and COp flux.

The paper by H.H. Cheng and J.H.E. Molina of the
Department of Soil Science, University of Minnesota,
entitled ‘In Search of Bioreactive Soil Organic Carbon’
discussed “he Fractionation Approach”. This is highly
relevant to IHSS members. They stressed how soil
organic carbon includes a multitude of different organic
components, ranging from plant residues and microbial
biomass to highly stable humus, and not allof the organic
C participates equally in the transformation processes.
To assess how the terrestrial carbon cycle would be
affected by climate changes, it is necessary to differen-
tiate the C associated with bioreactive soil organic
components subjected to rapid turnover from the C
which is tied up in more stable forms subject only to long-
term turnovers. As yet no reliable methods have been
developed to account for or differentiate the bioreactive
soil organic C from the more stable C in soil organic
matter. A major obstacle to developing reliable methods
for estimating bioreactive soil organic C is the lack of
knowledge of the nature of this component. Future
efforts in developing reliable methods for estimating
bioreactive soil organic C is the lack of knowledge of the
nature of this component. Future efforts in developing
methods for fractionating of soilorganic C should be able
to use C and N transformation models as guides on the
size or even the identity of bioreactive soil organic C
pools from various C input sources.

| have listed to Professor Hans W. Scharpenseel on
many occasion and in many different places and he has
always riveted my attention, and that of everyone elsein
has audience. His presentation of the paper c14¢ Dates

13¢ Measures of Diferent Soil Species as Contribution
Soil Carbon Cycle Related Data Base, with Special
Reference to Organo-Mineral Complex Formation was
splendid. His co-author is P. Becker-Heidmann. This
paperwillbe atreasure-trove of mlormatlon frompersons
who are expert at uses of 14C Dates 13C in soil organic
matter studies. Their data show that the oldest organic
matter is associated with the coarse -and medium-size
soil clay fraction (2-0.2um), although some results from
New Zealand have indicated that the oldest carbon in
some soils there is associated with the in unfractionated
fractions. Interpretations of 14C-dates and 13C mea-
surements on soil organic matter are complicated by the
annual release of about 5.5x10 5g of “dead C” from
anthropogenic use of fossil fuel and at least 1.5x1019g of
fresh, almost “contemporary C” from slash and burn

wood clearing, and savanna burns. A higher biomass
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production and soil organic matter enrichment eveniu-
allyresullsfromlhe ‘Missing C Fraction” ofabout2x10 5g
yr-1. Recent assessments of C0» and 3C concentra-
ttons in the atmosphere show, for the 1978-89 period, a
steady, slight increase between 332 and 353 ppm C0o
and a steady decrease of 13C-concentration from about
-7.4610 - 8.0% as the result of mixing biospheric COp with
13C -26% to atmosphere C0p with 13C = -7.5%.

The paperby C. Ryan et al. of the University of Waterloo
on ‘The Use of Natural 13C Abundance to Characterize
Labile Organic Matter and Microbial Biomass in Soil"was
highly relevant for those whose interest was snmulated
by Professor Scharpenseel's inferences to 13C abun-
dances. The dynamics of the more labile fractions of soil
organic matter (SOM), including the soil microbial bio-
mass, were investigated by measuring shifts in the 13¢c/

12¢ ratio of organic carbon induced by a vegetation
change from the Cg3 to the C4 photosynthetic pathway.
After 5 years of vegetation change, between 10 to 50%
of the C isolated by soil incubation or extraction was
derived from Cy4 vegetation. The pattern of C4 carbon
incorporation into the labile organic matter and biomass
appears to be one of a gradual increase superimposed
with seasonal peaks of C4 carbon occurring in relationto
crop growth. This pattern is consistent with a conceptual
model of soil microbial biomass comprising 2 fractions
that cycle at different rates. A relatively slowly turning
over of the more protected population (perhaps fungal)
could continually metabolize more recalcitrant soilorganic
matter, while a more active, largely bacterial population
could cycle at much more rapid rates with population
blooms in response to short term changes in substrate
availability according to crop growth, temperature, and
moisture conditions.

The opening paper in Section 3 by Darwin W. Anderson
of the University of Saskatchewan dealt with “Decom-
position of Organic Matter and Carbon Emissions from
Soils'. His paper addressedthe controversial question of
the differences between the composition of organic
matter that is free from the inorganic colloids and that
which is associated with the inorganic colloids. He
considers that clay complexing of humic substances
(sometimes termed clay protection) acts bothto maintain
a pool of moderately available nutrients, and to slow the
gradual synthesis of humus and nutrients to strongly
humified material of high chemical stability and little
biologicalimportance. He stressedthatsoils at equilibrium
organic C levels are neither a source nor sink for atmo-
spheric C because decomposition of humic materials is
balanced by inputs of new humus formed from decom-
posing residues. Disturbances such as cultivation can
markedly change that equilibrium, making soil a major
source of C as below ground inputs of residues decline.
Soils that are mixed reduce the effectiveness of clay
protection, and the environment for decomposition is



enhanced. Management practices to increase produc-
tivity and add more residues to the soil, with less mixing
of the soil by tillage, can again make soil a sink for C.

The paper by M.H.B. Hayes, R.L. Malcolm, and C.E.
Clapp (University of Birmingham, USGS-WRD, Denver,
and the University of Minnesota, respectively) entitled
“Aspects ofthe Composition, Structures, and Reactivities
of the Organic Colloids of Soils and Waters” discussed
the importance to the environment of humic substances
in soils and waters, and of polysaccharides in soils. It
referred to theories of the genesis of these colloids, to
procedures (and the mechanisms involved) for their
isolation and fractionation, to the functionalities and
component molecules of these, to their sizes and shapes,
and to concepts of their structures. These concepts of
sizes and shapes were then related to considerations of
the extents and mechanisms of their interactions with the
soil inorganic colloids and their considered roles in the
formation and stabilization of soil aggregates were dis-
cussed. Aspects of the considerations of their structures
were used in discussions of their bindings of metal and
of anthropogenic organic chemicals. Some attention
wasgivento humic substances andheatth, and especially
to concerns which are expressed about mutagenic effects
observed when humic substances from water supplies
are chlorinated.

Rattan Lal of Ohio State University considered ‘Accel-
erated Erosion and Soil Carbon Dynamics'. Global land
area affected by aocelerated soil erosion (ASE) is esti-
mated at 1100 and 500 x10€ ha by water and by wind,
respectively. Environmental pollution with deleterious
effects on water and air quality is animportant side effect
of the accelerated erosion. ASE is often set in motion by
degradation of soil structure due to intensive agriculture
and excessive grazing. He stressed how high soil
organic matter content plays an important role in in-
creasing soil aggregation, enhancing soil structure, and
strengthening the soil’s resistance to the shearing forces
of impacting rain drops, surface runoff, or winds. Dis-
ruption of aggregates can make soil C vulnerable to
microbial attack and release as C0o. Degradation may
lead to loss of nitrogenous compounds, e.g. N»0, due to
changes in canopy cover, soil moisture, temperature
regimes, and reduction in soil biodiversity. Soil erosion
is a selective process that involves preferential removal
of soil organic C and other colloids. The trend can be
reversed by use of several soil and crop management
systems by enhancing soil organic matter content and
aggregation, and sequestering C within micro-aggre-
gates. Any culturalpractice thatincreases the residence
time of C in soil may also be conservation-eftective.

Session 4 was initiated by a paperby E.A. Paul et al. and
dealt with ‘Establishing the Pool Sizes and Fluxes in C0p
Emissions from Soil Organic Matter Turnover'. Dr. Paul
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stressed that soil is not homogeneous, and there is need
to obtainindividual pool sizes andfluxes. Methodology of
poolsize detérminationincludes soil particle fractionation,
and hydrolysis, humic separations density fractionations,
and the separations of aggregates as well as many
chemicaltechniquestotrytoidentify the active or “nutritive”
fraction. The microbial biomass, ranging from 1-7% of
the total C, may be one of the best indicators of the size
of the active fraction. Long-term incubations, in which
the microbes attack the available C are very sensitive in
differentiating between agronomictreatments. The most
active pool, accounting for 3-5% of the SOM and has a
turnovertime of about 1 month. The second much larger
pool, has turnover times of 5-10 years.

John M. Duxbury of Cornell University addressed
‘Emissions of Greenhouse Gases from Soils of Tropical
Agroecosystems’. He pointed out that, usinga 100 year
time frame, agriculture is estimated to contribute about
25% the current radiative forcing of climate associated
with anthropogenic emissions of greenhouse gases.
These are predicted to stay constant to 2075, but agri-
culture will cease to be a source of COo. About 75% of
the present radiative forcing due to agriculture originates
in the tropics. About 40% of the agriculture radiative
forcinginthe tropics is caused by emissions of greenhouse
gases from soils, and CHy4 from rice paddies is respon-
sible for 55-70% of the radiative forcing from topical
agriculture, with the remainder equally divided between
C05 and N»0. Mineralization of SOM following conver-
sion of tropical forests to agriculture is estimated to
release about 1x1019g C0, yr-1. This conclusion is,
however, based on declines in soil C and does not
consider redistribution of soil over landscapes and
movement to aquatic environments by erosional pro-
cesses.

It was good to see Dennis Greenland, my co-editor of
some year ago, back to his interest in soil C. His earlier
work on soil polysaccharides were state of the art. He
also gave a magnificent summary of symposium high-
lights. His contribution ‘Land Use and Soil Carbon in
Different Agroecological Zones' gave esllmales of total
global soil C of the order of 2000 to 2000 x1 01 g (Note
- estimates certainly vary), and a current annual rate of
accumulation of C as C05 inthe atmosphere to be of the
orderof 3x1019g. He estimated, therefore, that if the soil
content of C increases by an average of 0.1 to 0.2% per
annum, additions from fossil fuel burning can be largely
offset. He asked: Is it feasible to increase soil C to this
extent? The C content of the majority of soils falls
between 2,000 and 40 000g m -2 and t00.2% represents
an addition of 4x104 gto 4x109 gha!. Giventhatcereal
crops usual1y produce residues containing 51059 to
5x106 g ha™', it is plausible to consider that such is
feasible. The rates of C addition and loss depend on the
type of land use to which the soil is subjected. The rate



of retention by the soil depends on how far the soil is
below its equilibrium level for the type of land manage-
ment being practiced. The paper gave a critical review
of data needed to enable equilibrium levels for different
soils under various soil management regimes to be
estimated. An attempt is then made to assess how far
existing soil C levels represent equilibrium and the
potential to establish equilibrium at higher C levels. An
assessment of C dynamics in major agroecosystems
suggests that there is considerable scope to raise the
level of soil C, especially in some soils of the tropics.

A presentation by R.R. Allmaras, C.E. Clapp et al.
(University of Minnesota, Dept. of Soil Science) dealt
with ‘Carbon Sequestration in Corn-Soybean
Agroecosystems’. It pointed outthat quantifying organic
matter dynamics in relation to agroecosystem manage-
ment practices is fundamentalto identifying pathways for
C sequestration, increasing the terrestrial C pool, and
reducing the build-up of atmospheric C. Their study set
out to evaluate a physically-based fractionation analysis
for elucidating differences between various tillage and
crop sequences of corn and soybean, and to examine
the effects of tillage and crop sequence on organic C
content and source (corn versus soybean), and to
measure differences in stable 13C isotope values re-
latedto crop residue management. Soils were dispersed,
and sand, coarse and fine silt, and coarse and fine clay
fractions isolated. Analyses were fortotal C, total N and
2 13C values to measure decomposition and turnover of
soil organic matter from the two-crop residue sources.
Highest C and N contents were inthe coarse andfine clay
fractions, with the stable 3¢ isotope about equally
distributed with respect to total organic C.

Presentations by Dr. R.L. Malcolm (USGS-WRD, Den-
verCO)andDr.C.L. Pingand G.J. Michaelson (University
of Alaska, Fairbanks) dealt with the ‘Fractionation,
Characterization, and Composition of Bulk Soil Organic
Substances and Water Soluble Soil Interstitial Organic
Constituents in Selected Cryosols of Alaska’, and with
‘Fractionation and Carbon Balance of Soil Organic Matter
in Selected Cryogenic Soils’. For this work the bulk soil
organic matter was extracted with O.I M NaOH, and the
soilinterstitial waters were isolated. The soil extracts and
interstitial waters were fractionated by the tandem XAD-
8 and XAD-4 resin procedures, which produced five
fractions (humic acids, fulvic acids, XAD-4 acids, the
hydrophobic neutral fraction and the hydrophilic neutral
fraction). It should be pointed out that the soil fulvic and
humic acid fractions were first fractionated by the clas-
sical procedure (precipitation of humic acids at pH 1).
The humic acids were then redissolved in dilute NaOH,
thendilutedto less than 100 ppm, and the pH was slowly
adjusted to 2. The humic and fulvic acids (at pH 2) were
processed by the tandem resin procedure. Fractions
were subjected to elemental analysis, to proton NMR
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and 13C - NMR and IR spectroscopy. There were very
large differences inthe organic constituents of all soiland
water soluble fractions. However, for a given fraction of
either the bulk soil extract or the water soluble soil
interstitial organics, the organic constituents from the
same horizon of different soils are somewhat similar, but
constituents of the bulk soil and water soluble fractions
from the same soil horizon are very different.

Because of the large differences in the chemical com-
position between the dissolved soil interstitial organic
constituents andthat of the bulk soil, the authors consider
that monitoring changes in dissolved soil interstitial or-
ganic constituents may be a sensitive indicator of global
warming.

Members of IHSS with interest in soil humic substances
might well take note of the procedures used to deal with
the soil humic acids. The fact that these acids are in
solutionindilute aqueous mediaatpH 2 provides excellent
opportunities for ‘purification’ and fractionation using the
tandem resin procedure.

The five day conference was a great success, and
attracted leading scientist from a variety of disciplines.

The organizers are to be complimented for their work in
bringing together the participants, and for organizing a
Symposium which will have an impact in considerations
of global carbon changes.

NOTICE OF FUTURE MEETING

SOILS AND SUSTAINABLE
AGRICULTURE

British and Irish Chapter of IHSS is joining
with the British Society of Soil Science,
Silsoe, England, April 14-18, 1994

The British and Irish Chapter of IHSS is joining with
the British Society of Soil Science (BSSS) for a
meeting with the theme of ‘Soils and Sustainable
Agriculture’ to be held at Silsoe, England April 14-18,
1994. Two days (April 17-18) will be devoted to the
interests for the British and Irish Chapter of IHSS. In
keeping with the theme for the conference, attention
will be focused on aspects of the roles of humic
substances in sustainable agriculture, and the matter
of organic amendments to soils (including the addi-
tions of sludge and composts) will be addressed.

This meeting has a special significance because it
launches the Journal of Soils Science (before now the
publication “voice” of the BSSS) as the Journal of the
European Societies of Soil Science.



PHYSICAL - CHEMICAL PROCESSES
CONTROLLING CONTAMINANT
MOBILITY IN AQUATIC ENVIRONMENTS

American Chemical Society
Environmental Chemistry Division
Symposium
San Diego CA, March 13-18, 1994

Symposium Organizers: JANET G. HERING,
MENACHEM ELIMELECH AND THOMAS C.HARMON
Assistant Professors of Civil and Environmental Engi-
neering at the University of California, Los Angeles, USA

Organic and inorganic contaminants are introduced into
the environment through a variety of human activities;
environmental contamination has been associated with
industrial processes, the use of consumer or commercial
products, waste disposal, and the accidental release of
chemical substances. Once introduced into the envi-
ronment, contaminants may undergo chemical reactions,
be re-distributed among environmental compartments
(e.g., air, soil, and water), or accumulate in the biota.
Assessment of contaminant mobility in the environment
is essential to estimating the potential human health risks
and ecosystem effects of environmental contamination.
The goalofthis symposiumis to examine the fundamental
physical-chemical processes that govern the mobility of
contaminants in aquatic environments. The under-
standing of such fundamental processes is critical to the
improvement of our understanding of the behavior and
effects of contaminants in our environment. A primary
mechanism in the environment is the interaction with
i which will xplored in m
Iks that are presen
The scope of this symposium is quite broad, encom-
passing the environmental chemistry of metals, inorganic,
organic, andcolloid-associated contaminants. Akeynote
session will provide an overview for the symposium; the
keynote speakers are internationally renowned in the
field of environmental chemistry. This session will be
chaired by WERNER STUMM, Professor of Water En-
gineering at the Swiss Federal Institute of Technology
and former Director of the Swiss Federal Institute for
Environmental Science and Technology. The scheduled
keynote speakers are JAMES MORGAN, Professor of
Environmental Engineering Science at the California
Institute of Technology, former editor of Environmental
Science and Technology, CHARLES O'MELIA, Profes-
sor of Environmental Engineering at The Johns Hopkins
University, Chair of the Department of Geography and
Environmental Engineering, FRANCOIS MOREL, Pro-
fessor of Civil and Environmental Engineering at the
Massachusetts Institute of Technology and Director of

the Ralph M. Parsons Laboratory for Water Resources
and Hydrodynamics, I.H. (MEL) SUFFET, Professor of
Environmental Health Sciences at the University of
California, Los Angeles, and recipient of the 1983 F.J.
Zimmerman Award in Environmental Sciences from
ACS, and JAMES DAVIS, Senior Research Hydrologist
with the Water Resources Division of the United States
Geological Survey.

NOTICE

We will be glad to publish any appro-
priate article of interest. Please sub-
mit them to any member of the
Board of Directors.
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INTERNATIONAL HUMIC SUBSTANCE SOCIETY

Reference Collection

A reference collection of Humic and Fulvic Acids from soil, coal and water is
maintained by IHSS for use in scientific research. For a price list and information
regarding membership in the Society, contact:

Professor Patrick MacCarthy
Chairman, Standard and Reference Collection
IHSS
Sept. of Chemistry and Geochemistry
Colorado School of Mines
Golden, CO 80401
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