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This year’s O.E. Meinzer
Award is presented to Tom Winter of
the U.S. Geological Survey. The
Meinzer award was established in 1965
to recognize significant contributions
that an individual has made in hydroge-
ology or some closely related field dur-
ing the past five years. To this end, I am
simply delighted to be asked by Tom to
be his citationist. I first met Tom in
1972 when I enrolled at the University
of Minnesota. Tom, then the Assistant
District Chief of the USGS in St. Paul,
was in the throws of completing his
own Ph.D. dissertation under the same
advisor, Olaf Pfannkuch. Tom’s bibli-
ography now is a profound record of
achievement spanning decades of fo-
cused research to try and understand the
complexities of surface-water and
groundwater interaction in literally
every hydrogeologic setting, from hu-
mid to dry climates, granular to fracture
driven flow systems, from tiny potholes
to large swamps. Tom was doing multi-
disciplinary research decades before it
became fashionable. Indeed, Tom is
known to many as the “father of lake-
groundwater interaction,” not because

of his age (and I can say this because I
am a gray beard too!), but because of
his profound influence to the science. 

Tom’s winning the Meinzer
Award has not been his first recogni-
tion. He received the Dept. of Interior
Superior Service Award in 1981, the
American Water Resources Association
Boggess Award for Best Paper in 1981,
three USGS special achievement
awards, and Dept. Interior Meritorious
Service Award and Distinguished
Service Awards. He won the National
Ground Water Association’s M. King
Hubbert Science Award in 1999, and
the Society of Wetland Scientist’s
Lifetime Achievement Award this year,
2002. Tom is on a well-earned roll. 

Specifically, why did Tom win
the Meinzer Award? The Meinzer
Committee cited several of Tom’s re-
cent papers out of his large body of
work. Two of these papers,
“Groundwater and Surface water—a
single resource,” by Winter, J.W.
Harvey, O.L. Franke, and W. M Alley,
published as USGS Circular 1139, and
Winter, “Relation of streams, lakes and
wetlands to groundwater flow systems,”
published in the Hydrogeology Journal,
include outstanding syntheses of his
theoretical modeling experiments and
subsequent field studies to test the
model results. More than 30,000 copies
of the Circular have been distributed to
date. Tom—why, oh why, didn’t you
publish it with Elsevier? Just think of
the royalties! 

Both these paper directly de-
scend from Tom’s first, and arguably
seminal, contribution to modern lake
hydrogeology: “Numerical Simulation
of the Interaction of Lakes and Ground
Water,” published in 1976 as USGS
Professional Paper 1001. The results in
this paper and Tom’s subsequent 3-D,
non-steady state, and unsaturated/satu-
rated flow models provide the intellec-
tual foundation for modern multidisci-
plinary research on physical,

geochemical, and biogeochemical
processes at the ground water-surface
water interface. Prior to these models,
hydrologists, ecologist, and geologists
oversimplified descriptions of lake
groundwater interaction in ways that
often led to scientific and regulatory
misinterpretations and errors. 

The second two papers cited
by the committee are Winter’s, “The
vulnerability of wetlands to climate
change: A hydrologic landscape per-
spective,” published in the Journal of
the American Water Resources
Association, and Winter’s “The concept
of hydrologic landscapes,” published in
2002 in the Journal of the American
Water Resources Association. These
contributions stem from Tom’s recent
interest in how wetlands and lakes
evolve and fit into climatic and geo-
morphic landscapes. Wetlands and
lakes occur in their many variations and
forms because of changes and differ-
ences in regional and local geomor-
phology and climate. This fundamental
concept somehow got lost in many reg-
ulatory schemes for wetland and lake
classifications, which usually center on
derivative ecological or descriptive fac-
tors. The two cited papers have re-
ceived a great deal of press and discus-
sion throughout both the academic and
regulatory wetland hydrology and ecol-
ogy communities. I predict that the ele-
gance of the papers will lead to much
better regulatory understanding of how
hydrology controls wetland and lakes,
and perhaps even a simpler and more
scientifically robust formalization of
wetland classifications used in regula-
tory and legal practice. 

Finally, I would like to com-
ment to one other paper that Tom wrote
that changed paradigm. Calculating wa-
ter balances is routinely done in hydrol-
ogy. These calculations are essential to
evaluate water and geochemical cycling
in lakes and wetlands. In 1981, Winter
showed in his review article,
“Uncertainties in estimating the water
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balance of lakes” published in the
Water Resources Bulletin, that errors in
many measured components of lake
water balances are often profound and,
consequently, estimating a component
of a water budget by residual often has
little meaning. Tom’s paper was partic-
ularly significant because lake manage-
ment projects greatly depend upon ac-
curate water budgets. If water budget
errors are neglected, management proj-
ects can be doomed to failure. This pa-
per won Tom the W.R. Boggess Award
and he tells me that he’s sent out over
2,000 reprints of the paper. 

Tom has stayed throughout his
career with the USGS, where in the
National Research Program he con-
ceived, organized, promoted and re-
ceived long-term funding for his lake
and wetlands research. As part of this
program, Tom linked with academic,
state, and other researchers in one of the
most successful long-term collabora-
tions around. Tom’s success, beyond his
intellect, stems from his being one of
the most generous, self-effacing, and
congenial scientists I know. Working
with him simply is a pleasure. I can say
this with some assurance. In the mid-
1970’s I was the USGS district hydrolo-
gist who organized most of the field
work at Williams Lake (MN), where
Tom field tested the results of his initial
theoretical numerical modeling experi-
ments on lake-groundwater interaction.
There, under my astute supervision, a
driller planted 100+ feet of drill stem,
stabilizer and bit forever into the
ground. When Tom heard about it, he
laughed, and told me a story how he, in
another aborted drilling operation,
wound up glaciating an important
Minnesota highway with continual ice a
winter, much to the consternation of lo-
cals, the State, and the USGS which
had to foot the bill to fix the problem.
They kept him anyway, which has been
to all our benefit.

Tom, my hearty congratula-
tions on winning the Meinzer Award!

Response by Thomas C. Winter

I thank my GSA colleagues for
this great honor. I have a photo of
Meinzer and his USGS colleagues,
taken in 1932, in my office. That photo
is a continuing inspiration to live up to
the standards that he set. Many individ-
uals who followed Meinzer influenced
me during my career, but in this limited
space I can name only a few individuals
who were either great thinkers, selfless
colleagues, or both.

When I was a student in the
late 1950s, a USGS hydrologist told me
that if I became a ground-water hydrol-
ogist, I would spend the rest of my life
running pumping tests to determine
transmissibility and storage values, and
plotting time-drawdown and distance-
drawdown curves to predict aquifer
performance. I thought ‘there has to be
more to this hydrology business than
that’. And, in fact, there was, because in
the early 1960s, Joe Tóth (Alberta
Research Council) published his papers
on ground-water flow systems. To me,
ground-water flow systems were the
link that held the hydrologic world to-
gether. Through ground-water flow sys-
tems, one could make sense of the dis-
tribution of chemical constituents in
ground water, movement of contami-
nants, and the role of ground water in
affecting the physical and chemical
characteristics of surface water. The
concept of ground-water flow systems
was the framework upon which I set up
my research project on the hydrology of
lakes and wetlands.

Following several years of nu-
merical modeling of the interaction of
ground water with lakes, I established
field sites in different parts of the U.S.
to see if the real world agreed with the-
ory. After several years of field activity
at those sites, it was clear that there was
more to understanding the interaction
of ground water and surface water than
knowing only the big picture of the in-
teraction of surface water with ground-

water flow systems. And, in fact, there
was, because with the help of Dick
Cooley (USGS) in the early 1980s, I
ran numerical experiments of variably-
saturated flow, which indicated that
wells needed to be placed very near sur-
face water in order to fully understand
the interaction of ground water and sur-
face water. This insight led to a massive
redesign of our field installations. To
this day we continue to learn of the in-
tertwined roles of landform, geology,
and climate on the interaction of ground
water and surface water.

With respect to the data record
itself, it is impossible to obtain a contin-
uous record at four field sites over a 25-
year period without help. And for that
help I thank Don Rosenberry, Jim
LaBaugh, Don Buso, Dennis Merk,
Dallas Hudson, and personnel of the
Northern Prairie Wildlife Research
Center.

A few others that must be ac-
knowledged are; Herb Wright and Olaf
Pfannkuch (my academic mentors),
Gene Likens and George Swanson
(who invited me to work at their field
sites), Bob Maclay (an unusually self-
less project chief), and managers of the
USGS National Research Program (Joe
Upson, John Bredehoeft, Roger Wolff,
and Mary Jo Baedecker), who provided
the atmosphere and funding for me to
pursue my research.
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