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Understanding How Nature Works
By Dr. F. Herbert Bormann

    espite the enormous extent of human knowledge,  
    all societies are ultimately dependent on nature for 
    sustenance and growth. The primary relationship 
between society and nature is one where society attempts to 
channel the resources of nature to its own benefit. Evidence 
of this human/nature relationship abounds: converting forests 
to agricultural fields, irrigating deserts, converting iron ore to 
useful implements, constructing dams to supply water and 
electrical power, and genetic engineering to create organisms more useful to  
humans are a few examples. 
   To utilize nature more effectively, it is important to know how nature works.  
Such knowledge will help avoid costly mistakes.  
   But knowing nature is not an easy task, as nature is extraordinarily complex: 
composed of living and dead components, organic and inorganic parts, innumerable 
species of plants, animals, and microorganisms constantly interacting with their living 
and non-living environment, continuously changing in response to naturally occurring 
or man-made disturbances. How to untangle this puzzle is, and has been, a serious 
challenge to the human intellect. 
   On the level of studying whole naturally occurring systems (i.e., nature), 
scientists of the U.S. Forest Service made a breakthrough in 1955 at the Hubbard 
Brook Experimental Forest  when they succeeded in establishing a budget for water 
use by an intact forest ecosystem. Using a forested watershed, they measured water 
input in rain and snow and water output in stream flow from the assumed watertight 
watershed. They then completed the budget by calculating evaporative water loss from 
the soil and through leaves in the forest canopy.  
   In 1961, in a letter to Robert S. Pierce of the Forest Service, I proposed that 
the monitored watersheds of Hubbard Brook would be an ideal location for the 
investigation of chemical budgets for whole forest ecosystems. In 1963, together with 
my Dartmouth colleagues Gene E. Likens and Noye Johnson, and with the help of a 
grant from the National Science Foundation and the support of Bob Pierce of the USDA 
Forest Service, we embarked on a biogeochemical study of Hubbard Brook ecosystems. 
The overall studies became known as the Hubbard Brook Ecosystem Study. 
   Soon scientists from throughout the United States and the world recognized 
the advantages of studying ecosystem-type questions in the monitored watershed-
ecosystems of Hubbard Brook. Scores of scientists from universities, the U.S. Forest 
Service, the U.S. Geological Survey, and other institutions came to Hubbard Brook to 
examine various aspects of ecosystem function. Today, forty-five years later, there is a 
substantial body of ecological, biological, hydrological, and biogeochemical information 
on how ecosystems (nature!) work, and the Hubbard Brook Ecosystem Study has 
become a model followed throughout the world. 
   The reader might rightly ask, “Of what value to me is this understanding of how 
nature works?” Hubbard Brook science is now in a position to make reliable land-use 
recommendations that go with nature rather than against it. This is important not only 
to millions of people living in New England, but as a set of general land-use principles 
to people throughout the world. 

 For example, scientists at Hubbard Brook can offer 
meaningful advice to land-use planners on a variety of 
important questions such as:  

Can water yields be increased in a sustainable,   •	
  non-destructive way? 

Can increased water yields be gained without the  •	
  loss of biogeochemical quality? 

Would proposed vegetation management affect   •	
  the flow of carbon to the atmosphere thus adding  
  to the problem of climate change? 

Would aesthetic qualities of the landscape be   •	
  affected by changes in landscape management? 

 Finally, the use of scientific knowledge gathered at 
Hubbard Brook to address important questions of public 
interest may be considered as payback for society’s 
capital investment in Hubbard Brook research.
 
Dr. Bormann, a retired professor at Yale University, is a 
co-founder of the Hubbard Brook Ecosystem Study, now 
celebrating 45 years of continuous ecosystem monitoring 
and research.
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The Hubbard Brook Research  
Foundation is a nonprofit organization 
founded to promote the understanding 
and stewardship of ecosystems  
through scientific research, long-term  
monitoring, and education.

 Upcoming Events

Forest Carbon: Ecology, 
Management and Policy
A talk by Dr. Timothy J. Fahey, 
Cornell University, a long-time 
researcher at Hubbard Brook and 
team leader of HBRF’s Science 
Links Carbon Project. Tuesday, 
November 11, 2008, 5:00 PM  
at the Hanover Inn, Daniel Webster 
Room. Refreshments will be  
served. Please visit our web site  
for more details:  
www.hubbardbrookfoundation.org
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Double Anniversary Celebrated at  
Hubbard Brook

   he Hubbard Brook Research  
   Foundation had the pleasure of 
   welcoming Dr. Ann Bartuska, 
Deputy Chief for Research & 
Development, U.S. Forest Service as 
keynote speaker at its annual meeting 
in celebration of the anniversaries of 
the Hubbard Brook Ecosystem Study 
(45 years) and HBRF (15 years). Dr. 
Bartuska’s address, “A Legacy for the 
21st Century: Reconnecting People and 
Forests” described the vision of the Forest Service’s research 

arm—one of the largest 
forest-research efforts in 
the world, including more 
than 500 scientists and 78 
experimental forests and 
ranges—which includes 
actively communicating the 
critical importance of forests 
to urban populations.  
Dr. Bartuska is a founding 
member of the Hubbard 
Brook Roundtable.

Undergraduate Research Program a Success

  he Hubbard Brook community has always been 
  dedicated to nurturing the next generation of 
  ecosystem scientists. This summer, 11 undergraduate 
students participated in a 10-week program at Hubbard Brook 
Experimental Forest, as part of the National Science Foundation’s 
Research Experience for Undergraduates (REU) program and the 

Hubbard Brook Consortium. The 
program featured close mentorship 
with Hubbard Brook scientists 
in a variety of ecosystem topics 
concerning the Northern Forest. 
Students also were assigned to 
do research and communications 
projects with local nonprofit 
organizations and government 
agencies.

 Special thanks to our science 
mentors: Scott Bailey, Adam 

Baumann, John Battles, John Campbell, Charley Driscoll, Tim 
Fahey, Christy Goodale, Steve Hamburg, Steve Kahl, Kevin 
McGuire, Linda Pardo, Michele Pruyn, Len Reitsma, Pam Templer, 
and Kerry Yurewicz; and U.S. Forest Service staff at the Hubbard 
Brook Station: Ian Halm, Amey Bailey and Ralph Perron.
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HBRF Highlights in 2008

Dr. Ann Bartuska

Cary Institute hosts Trustees and  
Advisors Meeting

   BRF wishes to thank the Cary Institute of Ecosystem 
   Studies in Millbrook, New York, for hosting its 
   annual joint meeting of HBRF Trustees and 
Advisory Council in October. A keynote address by Cary 
Institute President William Schlesinger focused on the 
critical global nitrogen cycle, which is severely perturbed by 
humankind’s actions but often overlooked at a time when 
the carbon cycle and climate change dominates the world’s 
attention. Dr. Schlesinger’s talk was followed by an interactive 
panel discussion involving eight senior Hubbard Brook 
scientists who discussed their own scientific interests and  
also the future of ecological research.
 

At Cary Institute last October, pictured left to right: Dr. Pamela 
Templer, Boston University; Dr. William Schlesinger, Cary 
Institute; Dr. Tim Fahey, Cornell University; Dr. Peter Groffman, 
Cary Institute; Dr. Ruth Yanai, SUNY ESF; Christine Bormann; 
Dr. F. Herbert Bormann, Yale University. 
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Ecosystem Services Initiative 

   embers of the Hubbard Brook Roundtable will 
   participate as a working group this November at 
   the Northern Forest Summit, an outgrowth of 
the Northern Forest Sustainable Economy Initiative, which 
will propose regional reforms for New York, Vermont, New 
Hampshire, and Maine. Drawing on information developed in 
its Hubbard Brook Roundtable and Science Links programs, the 
working group will develop a blueprint for a locally operated 
ecosystem services initiative in the Upper Valley Region of NH 
and VT. Ecosystem services are resources and processes supplied 
by natural ecosystems that benefit humankind. By monetizing 
ecosystem services, emerging markets can reward landowners 
financially for utilizing services such as carbon and clean water 
in a sustainable way. HBRF is also working with a subcommittee 
of the Northeastern Ecosystem Research Cooperative (NERC) to 
develop proposals on environmental monitoring to present to 
the Northern Forest Summit. 
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Pictured here: Kevin McGuire (Hydrologist, Hubbard Brook), 
Benedicte Bachelot (AgroParis Tech), Mallory St. Pierre  
(Bucknell University), Courtney Reijo (Carroll College), 
Ian Wheat (Dartmouth College), Susan Wheatley (Boston 
University), Rebecca Daley (Cornell University), Jordan Christ 
(Plymouth State University), Patricia Brousseau (University 
of Vermont), Tyler Kreider (SUNY-Environmental Science & 
Forestry), Geoff Wilson (HBRF Educator), Mary Ann McGarry 
(HBRF Director of Education) and Shelly Garber (Plymouth 
State University).  Not pictured: Sarah Hurley (Wellesley 
College).
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