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Old Growth: A New Paradigm for Forestry

A Report on the 6th Eastern Old Growth Forestry Conference


Scientists on the cutting edge of forestry are examining forests that haven't been cut, and what they are leaning may dramatically change how forests are cut. 
On Friday, September 24th, 2004 dozens of researchers and managers presented their findings on a wide array of topics relating to old growth forests at the 6th Eastern Old Growth Forest Conference, in Moultonborough, New Hampshire.  The theme of the conference was, "moving toward sustainable forestry: lessons from old growth forests," so researchers not only talked about what they have been learning about how older forests function, but how to apply these lessons across the managed landscape.  


Unfortunately, I have not yet mastered the art of being in six places at once (the number of concurrent sessions going on at any given time), which made it rather difficult to report on all that was said.  I did, however, talk to some attendees--and even presenters--of sessions I did not attend, and I have abstracts of talks, so I can give readers a taste of what was served.  What follows are highlights of some of these sessions, not in the order in which they occurred, but in an order that that makes sense for a short article.

What is "old growth"?  Freelance scientist, Charlie Cogbill, stated, using language adapted from a Supreme Court decision on pornography, that "I can't tell you exactly what it is, but I know it when I see it."  During his session, Cogbill showed dozens of descriptive adjectives that people have attached to old growth forests.  None of the adjectives, however, can give a scientifically precise definition that covers all the circumstances attached to old growth.


Most of the remnant old growth stands are not "typical" forests, but are there because, for various reasons (ranging from inaccessibility or difficult terrain to poor wood), no one got around to cut them.  Cogbill reviewed how old growth structures can be very different based on stand type, geographical features, and disturbance histories.  He suggested that the question should not be so much what is old growth, but why is it there?  It should not be a noun in search of an adjective, but a noun in search of a verb.    


At Big Reed Forest Preserve, an old growth stand of 2,000 hectares in northern Maine, the major disturbance factors have been small-scale wind events and insects.  Regardless of forest type, according to Alan White, of the University of Maine, disturbance created gaps have been small, and have affected between 0.5 and 1.5% of the area per year.  The stands are multi-aged with no evidence of fire within the last few hundred years.  Unlike some old-growth stands, the Big Reed old growth is not at high altitudes or steep slopes, so these disturbance regimes may be a better reflection of what may have been typical over much of the forest.


Other scientists, addressing an array of other topics, talked about important old-growth structures which include:

Ÿ large, old trees;

Ÿ large, dead-standing and dead-downed trees;

Ÿ heavily-stocked stands with gaps of various sizes;

Ÿ uneven age stands.


It can take more than 150 years after a major disturbance, such as wind or fire, for trees to get big, old, die, fall over, and rot, creating the idealized structure that many of the researchers seemed to favor for their research.

What is unique to old growth?  Many people, when they hear about old-growth forests, think about endangered species, such as spotted owls.  Manomet scientist, John Hagan, however, has found no birds in Maine that are dependent on old growth.  Mariko Yamasaki, of the USDA Forest Service, has also found no northeastern mammals dependent on old growth.  Large trees and large dead and downed trees, however, do create very important habitat, such as cavities, that are important for many bird and mammal species.  The bigger the trees, the better the habitat.  Thus, though there are many species, such as bats or pileated woodpeckers, that are surviving without old growth, they thrive better in old growth stands than in managed stands.


Don Chandler, of the University of New Hampshire discussed the possibility that insect diversity may be higher in old growth due, in part, to large woody debris, but stated that proving this is challenging because of changing insect populations as trees go through various stages of decomposition.


Botanist, Leslie Adams, discussed her research that showed that old-growth floras (vegetation besides trees) were significantly richer than those in forests that had been managed within the last 100 years.  She found plant species in old growth that are rare or infrequent in abundance elsewhere.  Old-growth contains more species associated with wet and/or rich-moist soils microhabitats.  Other researchers have found species of lichens that are only found in old-growth forests.


Rick Van de Poll, of Ecosystem Management Consultants, suggested that old-growth forests have much higher fungi diversity than managed stands and that this higher diversity could have an impact on forest health.  Some fungi are parasites that can kill trees.  Others are important for helping to break down and rot downed trees.  Still others, mychorrhizae fungi, form extensions of plant roots, increasing intake of nutrients and water, while getting carbon from the plants in return.  


Most plants in the forest, including trees, are dependent on mycorrhizae fungi for health and even survival.   The large, downed trees in various stages of decay in old-growth forests create important habitats that foster the growth and survival of these fungi.  Rotting big trees not only provide nutrients and organic matter, they also retain moisture, even during a drought.  Van de Poll has found some species of fungi only in old growth because they are dependent on later stages of decay of big logs that would only be found in stands undisturbed for hundreds of years.


Bill Keeton, of the University of Vermont, discussed his research that showed a dramatic difference between old-growth and managed riparian areas in the Adirondacks.  Keeton examined whether large downed trees or boulders were most important for creating in-stream habitat, such as plunge pools, that are important to fish.  He found an enormous amount of downed wood in old-growth Adirondack streams and concluded that for smaller streams, such large wood was crucial for creating pools as well as debris jams that could trap sediment and reduce the energy of streams during floods.  By slowing the flow of water during floods, these debris jams improve bank stability.  



Another benefit of old-growth forests to streams is the light that comes through in tree-fall gaps.  The combination of light and shaded areas leads to greater in-stream habitat diversity.  As streams get wider, however, the importance of large trees to create habitat diminishes.  This is ironic because current regulations give the least protection to riparian zones around small streams, even though they are most vulnerable to habitat impacts. Unfortunately, because much of Adirondack streams are so affected by acid precipitation, Keeton could not conclusively show that fish populations benefited from the clear difference in habitat diversity.

Protecting old growth.  Old growth forests in the northeast are quite rare, making up a fraction of one percent of the forested landscape.  According to Mark Anderson of The Nature Conservancy and Ellen Snyder, Biodiversity Consultant, the size of the stands matter.  What also matters is the landscape context in which the stands occur.  If the surrounding land is managed to have old-growth characteristics, that would help to amplify, rather than fragment, the old-growth benefits.


While some of the remaining old-growth stands are owned by the public or by environmental groups, such as The Nature Conservancy, some still have no long-term protection.  Kathleen Fitzgerald, of Northeast Wilderness Trust, Charlie Niebling, of the Society for the Protection of New Hampshire Forests, and Nancy Smith, of the Sweetwater Trust, discussed how landtrusts and easements could be used to restore and protect forested landscapes for the long term.  Forever-wild easements can be incorporated into management plans for larger, landscape easements to ensure that not only old-growth stands are protected, but that the surrounding forests are managed in compatible ways.

Managing for old growth.  Scientists see so much value from the structures connected with old growth that they are advocating incorporating such structures in managed forests.  Bill Keeton told of experiments he has been conducting in Vermont to try to increase the percentage of large-diameter trees, multi-storied stand structures, and large-diameter woody debris.  He showed how regular "selection" forestry, which often cuts trees when they reach some optimal diameter, and which also tries to create an ideal "reverse-j curve" diameter distribution, is not as effective at reaching old-growth structure goals as marking guides that purposely leave behind bigger trees and encourage their growth with release from competition from subdominant and suppressed trees.  He also encourages both higher tree densities on much of the forest than would be found in selection, but also gaps, which help create multiple canopies and a more diverse vertical and horizontal structure.  On some units, coarse woody debris is deliberately created by pulling trees over to create pits and mounds from exposed root wads.  The stands in which these methods were used yielded enough timber so that no special payment systems were required for the loggers.


Dave Publicover, of the Appalachian Mountain Club, told of the AMC's landscape approach to managing its 37,000 acres that it purchased in the "100-mile wilderness" to the southwest of Baxter State Park.  He suggested that, on a landscape basis, management should yield a "fractal" pattern, where you can see elements of the whole at any level you look at.  To illustrate this metaphor, he talked about how the AMC is striving for retention of individual trees in stands, stands in watersheds, watersheds within the landscape, and even large landscapes within the region.  The AMC is trying to protect wildlife habitats, cut less than growth, protect multiple values of the forest, and retain or restore late-succession structures.  Because their ownership is recent, the AMC still has many decisions to make as to how it is going to achieve its goals.


Eberhard Frost, of Full Circle Forestry in Vermont, has been trying to incorporate ecological ideas in his forestry for years.  He is now questioning whether current forestry nomenclature is appropriate for the type of ecological and adaptive management that is evolving based on our new understanding of forest ecosystem science.  Too much of current forestry is based on orderly agricultural models that lead to simplification and uniformity in forest ecosystems.  What we need is forestry that results in wholeness and complexity, not just efficiency and simplicity.  We need to maintain the functions of the forest, including those in the soil.  

Plantation forestry, he said, has no precedent in nature.  Return intervals for large-scale disturbances in our forest types naturally range from 800 to 2,000 years.  Even for small gaps, return intervals can be 50 to 200 years.  A 20 hectare opening might normally have a return interval of several centuries, yet industrial managers are looking at rotations of 40-70 years in their intensively managed, simplified forests.


Frost has greatly scaled back his forestry activities over the years as he has learned more.  He now advocates variable retention of 10-20% of the basal area of a stand to not be cut at all.  He justifies this by pointing out that in standard operations, loggers might damage 30-60% of the residual stand.  With his method of logging, using a forwarder, there is minimal damage of residuals.


Frost suggests that there is no "waste" in the forest;  the ecosystem uses dead or "cull" trees for many functions.  He does not consider whole tree logging, which removes boles, tops, and branches, to be appropriate for ecological forestry.  He advocates more humility and patience in the face of the complexity of natural forests and therefore wonders how much we really need, how much is enough for us, so that we leave enough for the forest to continue to function.

Rethinking economics.  Economists tend to assess investments by looking at the net present value over time.  Growing timber, however, even on short rotations, yields benefits that often do not come in the lifetime of the investor.  Using standard economic discount rates along with assumptions about declining yields of older trees and older stands has led many industrial foresters to shoot for rotations of 50-70 years, according to Manomet Scientist John Hagan.  But this is not enough time to create the large trees, uneven-age structure, or dead standing and down wood associated with later succession.  Hagan is concerned that in Maine, only 3-6% of the forest is in late-successional stands--and much of these stands may be cut in the next half decade.  He suggested that perhaps there could be easements where landowners are given economic incentives to have 150-year rotations.


While the audience followed Hagan while he described the threats, they were not fully convinced as to his solution.  If it takes 150 years to start having late-successional stand structures, then a 150-year rotation would mean that only 0.7% of the forest is in that condition at any given time, which is hardly an acceptable outcome, given the amount of money that would be spent.  Some landowners can justify economically growing older trees without subsidies.  Maine's Bureau of Parks and Lands, for example, manages 80% of its land that is in the timber base for uneven-aged structures.  Of the 20% managed for even-age, the rotations are 100-150 years (except for poplar and fir).  The Bureau can justify such rotations because it is growing for timber, not pulp, and it considers the biological and aesthetic values of the forest as well.


Spencer Phillips, an economist for The Wilderness Society, suggested that using normal discount rates for long-term investments, whose benefits accrue to future generations rather than to the original investor, are not appropriate.  Using lower discount rates, longer rotations to grow for high value markets, become more viable.  He also suggested that economists account for the value of ecosystem services besides just fiber.


Neil Pederson, of Columbia University, questioned the assumption that trees lose vigor when they age, thus lowering productivity.  He looked at data on tree rings of oaks across the range of eastern United States and found that, to the contrary, very old trees, hundreds of years old, were still growing vigorously.  Indeed, they could respond to release when they were over 300 years old.  When one considers the increases in volume as the tree increases both its circumference and height, the increasing tree-ring growth is quite significant.  Similar findings on old growth tree rings have been found with red spruce and other species.  These findings not only help give economic justification for longer rotations for timber, they also point to non-fiber benefits for carbon buildup in older forests.

Threats.  Not all the news from the conference participants was hopeful.  As mentioned, old-growth and even late-successional forests, are a tiny percentage of the landscape, and some of these remaining stands are threatened by future cutting.  But cutting isn't the only threat.  Christy Goodale, of Cornell University told of research showing that air pollution is causing nitrogen saturation in old-growth forests.  Old-growth stands have higher rates of nitrification and stream nitrate export than 80-110 year-old stands.


Lee Frelich, of the University of Minnesota, gave a presentation about the threat to forests from earthworms.  In northeastern United States and the Maritimes, earthworms are not native species, but are invaders from Europe.  These earthworms are causing massive changes in soil structure and function, including the loss of the forest floor, increases in soil density, and lower nutrient availability.  These changes cascade through the ecosystem, affecting native plant species richness and tree regeneration.  Where deer are overabundant, the affects can be catastrophic.


Frelich said the worms start at lake shores, after escaping from fishermen, and move inland.  While most of the troublesome worm species are adapted to hardwood forests, there is one species that can do considerable damage in softwoods.

Conclusion.  I was unable to attend the following day, when there were many field trips to local old-growth stands in New Hampshire, so I did not have much chance to find out how other attendees felt about the conference.  I personally was impressed with where the research might take us.  While we do have to contend with air pollution, global warming, worms, fragmentation,

and other threats, there does seem to be an increasing commitment to growing older stands over a larger area of the landscape.  These new "old" stands will not be the same as the forests found in presettlement New England or the Maritimes, but they will improve the chances that important ecosystem functions will persist, keeping management options, including for non-fiber benefits, open for future generations.

