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	The ongoing rural community issue, spotted owl issue of the 1990’s, the forest fire issue of the 2000’s, and the current grizzly bear issue are all the result of applying the same, out-of-date science. 
 	A dramatic change in the world’s scientific understanding of forests occurred between 1980 and 2020.  A book, Forest Stand Dynamics  (1st edition 1990) synthesized these changes. This book has been cited in over 4,000 scientific articles worldwide, indicating the overall acceptance of the new understanding. 
Change in understanding of Forests:
Old theory:  The out-of-date theory assumed forests grew to a stable, natural condition known as a “Climax.” With less communication and travel, natural disturbances were rarely noticed; and so all disturbances were considered unnatural and should be prevented.
	If a disturbance occurred, it destroyed the “natural condition.”  The forest supposedly regrew as some plant species entered soon after the disturbance and “prepared the way” for later arriving species--which prepared for still later-arriving species in a relay-fashion until species that could replace themselves formed a “stable, climax, natural” condition (Figure below). Since this climax was natural, it was assumed to harbor all species.  So, all species could survive as long as the forest was not disturbed. 
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Consequences of early “pristine forest” scientific theory:	
	A vocal “environmentalist” public emerged that wished to protect the forests and species. They mistakenly followed the outdated “pristine forest” theory and promoted no manipulation of forests. The environmental movement was joined by opportunists who collected money to stridently lobby to “save the forests.”
	Just as COVID could not be cured by drinking bleach, the forest issues were not resolved—and will not be resolved--as long as incorrect, out-of-date science is applied to forests.
	Assuming that the “pristine” forest was harmed by human intervention, people adhering to the old understanding who wanted forest values tried to exclude people from forests and vilified those people who lived or worked in forests. 
New Understanding:  Beginning about 30 years ago, scientists realized that forests were much more dynamic.  Natural disturbances were a natural part of forests and indigenous people had also manipulated them for thousands of years. Trees within a forest competed with each other for resources—sunlight, moisture, nutrients—rather than mutualistically “helping” each other. The resulting pattern of forest growth can be shown in the figure below.  
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Forests can generally be divided into “stands”—each stand is a contiguous area of similar species, soils, and disturbance history and so has a relatively uniform structure--distribution of vegetation sizes, spacings, ages, species,  etc. 
Forest stands pass through similar structural stages in many parts of the world :
1) Stand initiation stage (Open structure): Following a disturbance that destroys all trees in the previous stand, a dense diversity of woody and nonwoody herbs, shrubs, and trees invades. This structure supports many grazing and browsing species and their predators, since the green, edible vegetation is accessible near the ground.
2) Stem exclusion (Dense structure):  After a few years or decades (depending on the soil and type of disturbance) the newly invaded plants occupy all of the soil, light, and moisture “growing space” within the stand.  Then, new plants are excluded for a few to many decades, after which the existing plants “lose their grip on the site’s growing space.”  (Some species can live in the shade and remain small as other trees grow, giving the impression that they are younger and continuously invading the stand (Figure below). This appearance helped give rise to the out-of-date theory described earlier.
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	Forests in this structure cast heavy shade and so contain few herbs and shrubs close to the forest floor.  Consequently, few animal and plant species live in it.  In addition, the young trees are often crowded and susceptible to insect outbreaks, falling over, and/or burning up.  
3) Understory reinitiation (Understory structure):  New species that can live in shade invade the stand as the older trees age, “lose their grip on the site,” and sometimes die. The new species often do not grow much, but do supply some browse and hiding cover for more animals than in the “stem exclusion stage.”
4) “Complex stage” (Old growth structure):  Eventually, some overstory trees die through windthrow, diseases, etc. and younger trees grow into the upper canopy, producing a stand of a large diversity of tree heights, ages, species, and containing dead standing and fallen trees.  A variety of specialized animals such as owls and flying squirrels live in this structure.
	This structure, too, can be fire-prone and so is often found in fire-protected topographies.  
5) Unevenage stands:  Partial disturbances are not as common as once thought,but kill various amounts and sizes of trees.  A common Uneven aged structure is the “savannah,” where a few large trees are standing.  These favor woodpeckers, other birds, and some grazing animals; although the presence of large trees where predators can hide and attack grazers can hinder some animals. 
The new scientific understanding means that not all of a forest provides habitat for all species.  Consequently, at least some amount of each structure is needed to provide all species–and so all values--from the forest; an excess of one structure can create problems (e.g., fires in the dense forests) and reduce the area and thus benefits of other structures.  Also, some parts of an area will always change from one structure to another through growth or natural disturbances, so other parts of the forest need to replace the structures being lost if all structures—and species and other functions--are to be maintained.
	The forest problems of threatened species and impoverished rural people have been caused or exacerbated by applying the outdated science to several issues even though more scientifically up-to-date solutions were known, available, and feasible.
1) Spotted owl issue: The spotted owl was recognized as an endangered species that lived in the Pacific Northwestern United States in the older structures of complex, late understory, and closed-canopy stands with a history of partial disturbances.  Many, but not all, stands of old growth structure had been harvested before its threat of extinction was recognized. These harvested stands were temporarily in the open structure, but most had grown to the more long-lasting, dense (stem exclusion) structure.
	The major issues were; 
a. keeping the spotted owl from becoming extinct (as well as other possibly endangered species that used its habitat); and,

b. ensuring wellbeing of the rural infrastructure—woods workers, loggers, millworkers, and the dependent infrastructure of teachers, shopkeepers, low enforcement, etc. 
	Two distinct alternative solutions were available to President Clinton:
i.  Stop logging in large forest areas.  The result would keep the current spotted owl habitat, except for that lost by windthrow; but would not increase the habitat nor sustain the rural people;
ii.  Stop logging in complex and understory forest structures, but remove (a.k.a. thin) some trees in the dense (stem exclusion) structure both to accelerate growth toward future “complex” structures for spotted owls and associated species and to maintain timber supply and productive jobs to sustain rural communities. 
	The first alternative was chosen by President Clinton despite a U.S. court ruling that the choice was biased and therefore illegal. (President Clinton’s scientific team had excluded scientists knowledgeable about the new scientific paradigm.)  As predicted, the rural communities became impoverished with the associated social strife (suicides, families breaking up, children becoming delinquent, etc.). 
2) Healthy forest/forest fire issue:  A report in the 1990’s to the U.S. Congress concerning “Forest Health” warned that the forest fires were likely to increase unless thinned because of the large areas of “dense” (stem exclusion) forests. Several alterative actions and their consequences were presented.  
The report was prepared by a panel of University forestry professors and other professionals. It was delivered as a three-volume printed report and in oral hearings of the U.S.Congressional Agriculture Committee. 
	The committee suggested thinning the forests to reduce the stress on the densely growing trees, reduce the fire danger, provide primary employment to rural communities, provide wood, and make the forests safer for forest residents and visitors. 
	Environmental groups objected, with some advocating to let the forests burn because, “burning forests are natural.”  
	The lack of aggressively thinning the dense stands led to large forest fires with loss of homes in the subsequent decades (2000 to 2020).
3) Recent environmental guides on some Montana forests stipulate that grizzly bear populations need to be much higher. 
	Currently, these lands contain a large amount of dense (stem exclusion) structure and very little open (stand initiation) and savannah structures because of two actions: 
i. past logging and uncontrollable fires that created large openings that grew to dense stands;
ii.  exclusion of low intensity fires that would have thinned the dense forests to create more savannah structures.  Bears live in openings and savannah structures where they can feed on vaccinium berries, clover, and other tuber species. 
	There is currently an effort to determine if thinning the dense forests can increase grizzly bears in these forests by allowing the greater sunlight to provide more herbs as food for the bears. 
4) The recent beginning of a focus on the value of rural people.  During the past few decades, rural forestry people were discounted or vilified.  (See book:  Broken Land, Broken Trust;  see also movie “Fern Gully.”)  
	Recently, however, the issue may be starting to shift to respecting and appreciating these people’s value.  See:  Editorial in Nature, 15 May, 2024:  “Forestry social science is failing the needs of the people who need it most.” 
Rich nations’ fixation on forests as climate offsets has resulted in the needs of those who live in or make a living from these resources being ignored. A broader view and more collaboration between disciplines is required.

https://www.nature.com/articles/d41586-024-01411-y?utm_source=Live+Audience&utm_campaign=0d392e2a7a-nature-briefing-daily-20240516&utm_medium=email&utm_term=0_b27a691814-0d392e2a7a-50077284
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