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Praise for Tending Your Forest






“Catanzaro and D’Amato have a gift for presenting complex biological information in an engaging and easy-to-read way that deepens our understanding of forests as complex, ever-changing ecosystems. With a focus on ecological forestry, Tending Your Forest shows us a path toward active stewardship that can both meet our material needs and help our forests adapt and thrive into the future.”


—ELI SAGOR, PhD, Cloquet Forestry Center, University of Minnesota


“Tending Your Forest presents an innovative approach to stewarding the woods—one built on reciprocity between people and forests. As a forest ecologist, I’m thrilled to read a book that captures the nuances of ecological forestry in a format accessible to every landowner.”


—ZANDER EVANS, executive director, Forest Stewards Guild


“Catanzaro and D’Amato illustrate how management can synchronize with ecological processes, bringing insight and solutions for healthy and resilient forests.”


—PETER J. SMALLIDGE, New York State extension forester and director of the Arnot Teaching and Research Forest, Cornell University


“A much-needed resource for ecologically minded family forest owners, showing that forestry based on ecological principles provides a solid foundation for responsible management.”


—Brian Palik, forest ecologist, American Nature Solutions, and retired senior scientist, USDA Forest Service


“With chapters dedicated to climate, old growth, wildlife, resilience, economics, and more, this book serves as a guide to help get woodland owners more deeply connected to and engaged with caring well for their woods.”


—ALLYSON MUTH, EdD, director of the James C. Finley Center for Private Forests at Penn State


“If landowners, land managers, or students of forestry and natural resources were to read only one book on ecological forestry, this should be it.”


—BARRIE BRUSILA, consultant forester, Mid-Maine Forestry


“Paul Catanzaro and Anthony D’Amato have done an enormous service to foresters, landowners, and the land itself. By not simply defining ecological forestry but showing what it looks like in practice, Paul and Tony are connecting knowledge and wisdom to manage multiple challenges and truly practice ecological forestry. We cannot think of a greater need or a better pair to address it.”


—BRAD HUTNIK & GREG EDGE, Wisconsin forest ecologists/silviculturists, hosts of the SilviCast podcast


“This indispensable, crystal-clear primer will empower the region’s millions of private forest landowners to make vital choices for our forests’ futures while also deepening their relationship to the land. In writing this guide, leading authorities Catanzaro and D’Amato have given a gift to generations of stewards.”


—JACKSON SAUL, executive director of the Center for Northern Woodlands Education


“The definitive owner’s manual for forest stewardship. D’Amato and Catanzaro offer a wealth of information and guidance relevant to the interests, challenges, and opportunities of the day. It deserves a space on the bookshelf of anyone who cares about forests.”


—STEVE HAGENBUCH, senior forest program manager, National Audubon Society


“This thoughtful guidebook will give landowners a new framework for understanding forest dynamics and how to better care for their land.”


—LES BENEDICT, assistant director, Saint Regis Mohawk Tribe
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We dedicate this book to our friend, colleague, and mentor, David Kittredge.
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Preface





I took Tony’s office from him. He was finishing his doctorate at the University of Massachusetts, and I was starting my new job as an extension forester. Space is always very limited at universities. In order for me to have an office, someone had to lose theirs. The department head decided that someone was Tony. It was an awkward start to a relationship, to say the least.


Rather than a grudge, however, what began was a friendship and partnership. Although our friendship was born out of a common love of music, sports, and greasy diners, our partnership has been driven by a common belief that silviculture—the science-based art of establishing, growing, and regenerating forests to meet landowner goals and the needs of society—is more than growing timber like crops. We believed, and still do, that in silviculture lies the opportunity to restore forests and redefine our relationship with them.


It’s been more than two decades since the office-stealing incident of 2004. Tony has gone on to a career as a silviculture professor, first at the University of Minnesota and then at the University of Vermont, where he now directs the forestry program. His work has focused on topics such as climate change and invasive insects and associated management strategies that address their impacts; perhaps most importantly, in partnership with Brian Palik of the USDA Forest Service, Tony has helped codify and advance the concepts of ecological forestry, bringing it from theory to practice.


My career took a different path. I immersed myself in helping to inform the decisions of family forest owners. My research and extension work has concentrated on topics such as conservation-based estate planning and forest stewardship. To bring more focus to the crucial role of private landowners, I collaborated with Dave Kittredge (University of Massachusetts) and Brett Butler (USDA Forest Service) to establish the Family Forest Research Center.


Though the paths that Tony and I took have been different, they have been highly complementary. We have identified critical issues facing forests and forest owners today and addressed them by providing digestible, science-based information. Our chosen delivery method became topic-focused hard-copy publications. Given the ownership pattern of our region, our target audience was and continues to be forest landowners, foresters, conservation organizations, and municipal leaders—the people who have the greatest influence on decision-making about our forested landscapes. Working with this audience has become our sweet spot and our professional joy.


Over the last couple of decades, we have produced a number of publications for this important audience. Our first publication, written while Tony was still a doctoral student, focused on the hot topic of the day in Massachusetts and beyond: high-grade harvesting, the removal of the highest-commercial-value trees with little or no effort directed at the well-being of the forest. Our second and third publications about restoring old-growth characteristics were based on Tony’s dissertation work and, at Dave Kittredge’s urging, strove to translate ideas that had their origins in the Pacific Northwest to the family-owned forests of our region. As critical issues arose, we took them on. Our outreach publications have focused on forest resilience, forest carbon, and the importance of responsibly addressing our tremendous amounts of daily wood consumption through reduced consumption and local production—all of which are covered in this book.


Each publication we wrote and each critical issue we wrestled with became a new piece of the puzzle. We began to see how these issues relate to one another and the way in which ecological forestry addresses them. The fuzzy outlines of ideas about the role of silviculture that we sensed early in our careers have come into sharper focus. However, since each of these publications was, by necessity, confined to a single topic, the connections among the publications were lost. This book provides us with the opportunity to connect the dots. It gives us the space to lay out foundational knowledge, critical issues, and strategies that weave the various topics together.


Information alone isn’t enough, though. Through our outreach and applied work, we have seen that sustaining forests and people is more than just understanding the science of forests. A successful strategy must include both technical information and a healthy relationship with the forest. We believe ecological forestry offers an opportunity to cultivate and expand this new relationship. So, while this book does provide scientific information, it also includes an emphasis on the importance of our relationship with the forest and one another to help build a long-term strategy to sustain both forests and humans.


Finally, thank you. Simply by owning forested land and keeping it forested, you are providing tremendous public benefits. We’re grateful for all you do. We hope this book helps grow your relationship with your forest and all those connected to it.


[image: Paul Catanzaro’s signature]


(Written in my timber-framed home in front of a woodstove burning local firewood marked by a consulting forester and harvested by a logger with whom I go to church)













Introduction





Ask a landowner what their goals are for their woods, and a common response is: “I just want to do the right thing and for my forest to be healthy.” But what is the “right thing”? What does it mean for your forest to be “healthy”?


Shel Silverstein’s book The Giving Tree provides an example of a one-way relationship with nature that is neither doing the “right thing” nor “healthy”:




And after a long timethe boy came back again.“I am sorry, Boy,”said the tree, “but I have nothing left to give you—”





In his seminal book, A Sand County Almanac, Aldo Leopold calls for a different relationship with nature through the development of a land ethic, which does not separate people from the land but treats people and land as one community, each deserving equal respect and consideration. The quotes below from Leopold help articulate his land ethic.




We abuse land because we regard it as a commodity belonging to us. When we see land as a community to which we belong, we may begin to use it with love and respect.







That land yields a cultural harvest is a fact that is long known but latterly forgotten.





However, we would be sorely mistaken if we assumed that Leopold was the only or even the first person to describe a healthy relationship with the land. Indigenous peoples provide important examples of pathways to a different relationship with land. Robin Wall Kimmerer’s Braiding Sweetgrass does a beautiful job describing it:




A harvest is made honorable when it sustains the giver as well as the taker.


Action on behalf of life transforms. Because the relationship between self and the world is reciprocal, it is not a question of first getting enlightened or saved and then acting. As we work to heal the earth, the earth heals us.





Whether it’s the words of Leopold, Kimmerer, or perhaps someone else altogether that resonate with you, consider the possibility that forest health is something more than the number of dying trees or the abundance of songbirds in your woods. Forest health includes the relationship between forests and people—a reciprocal, mutually beneficial, respectful relationship.


[image: Captioned image]

Ecological forestry is about strategies to steward forests and our relationship to them and one another.






People have always relied on forests for survival and well-being. However, there is a strong case to be made that forests have never been more important than they are now. We have an increasing population of people relying on forests for an increasing amount of benefits. At the same time, we have a decreasing number of forests, and those forests are facing more and more challenges. Climate change, invasive species, biodiversity collapse, excessive herbivory, and forest conversion are all critical threats to our forests and, in turn, our society. Our response should not only address the threats before us but must also strive to put into place long-term solutions. As a forest landowner, you are the very foundation of these long-term solutions.








Building a Relationship





The challenge is to implement strategies across our forested landscapes that not only meet the personal and financial goals of individual landowners and their families but also maintain the public benefits that forests provide, all while putting into practice a relationship with our forests that will sustain both forests and people in the future.


Many people are drawn to forests for their valuable offerings, but relatively few have the chance or take the time to move beyond the superficial into a deeper relationship. Your forest may be where you have raised your family, where your children built forts and fairy houses. Your house may be warmed by wood from your own forest or perhaps your neighbors’ forest. As a landowner you have an opportunity to see your forest over changing seasons and across years. You can watch it grow and change on its own. You are able to implement a stewardship strategy—an action for the long-term well-being of the forest—and observe how your actions change the forest and how it changes you. There is no question that, as a landowner, you stand in a position to develop a deeper and more meaningful relationship with the forest.


[image: Captioned image]

A landowner talks with foresters about his goals and forest stewardship options.






Anyone who has been married for any length of time knows the real marriage doesn’t happen on the day of the ceremony but rather on a daily basis through the routine of life. Who is cooking dinner and who is doing the dishes? How will you handle finances? Will you have children, and if so, how will you raise them? This is the day-to-day practice of marriage. Through this practice, a deep connection is developed and a commitment to one another is made over and over again. Such a relationship is hard work, and none of us is perfect. We’re not going to hit the mark every day, but we need to do so on more days than not. When a marriage is healthy, the rewards are tremendous. Each person is not only made whole through the relationship, but the whole is greater than the sum of its parts. Such is our relationship with forests. It takes practice and a regular recommitment to the relationship.


Though ecological forestry is described in detail in Chapter 4 and throughout Part Two of this book and serves as the framework for the stewardship strategies in that section, we view ecological forestry as something more than nuts-and-bolts instructions for stewarding forests. We believe that embedded within ecological forestry is a relationship of reciprocity, a land ethic that honors the forest.


There are both passive and active strategies to steward forests and restore them. Our work to restore our forests is, in fact, work to restore our relationship to forests. It is an act of giving back, acknowledgment of the many benefits we receive. Ecological forestry expands the circle of our human ethics to include forests. It is an act of faith in our forests and their ability to renew and fully express themselves. It is also an act of hope in ourselves to move into the future with a different perspective and approach.


Embedded within ecological forestry is a relationship of reciprocity, a land ethic that honors the forest.









The Pages Ahead





Part One of this book focuses on the essential ecological principles for understanding the ways in which forests establish, develop, and change. We also discuss the ways in which humans have altered forests, impairing their natural function. In the second part of the book, we will focus on reaching landowner goals through ecological forestry strategies to address these impairments, restore the missing parts of the forest, and increase forest resilience. Part Two will use the ecological principles described in Part One as the foundation of these strategies.


Chapters 6 through 12 each close with a “Practicing Ecological Forestry” box, which sums up specific aspects of ecological forestry that are important to understand within the context of that chapter’s subject. You’ll also find plenty of “fieldwork” prompts throughout that suggest opportunities to get out into your own woods and apply the concepts.


As testament to the crucial role of private landowners, we have included case studies of peers across the region that demonstrate the practice of ecological forestry. Find yourself within their stories. Consider their approaches and their applicability to your own goals and circumstances. Most important, let the stories inspire and empower you. Landowners are out in the landscape practicing ecological forestry, and you can, too.


It’s our hope that after reading this book you will never look at a forest in the same way. This new way of seeing a forest will help you understand its past, your relationship to it, and opportunities to work with your forest to achieve your goals, serve the common good, and ensure the forest’s health and resilience. You have a critical role to play, and the benefits are undeniable.


[image: Captioned image]

Ecological forest stewardship promotes all parts of the forest. Pictured are a trillium and squirrel corn growing at the base of a sugar maple, which is supporting moss communities on its bark.








The Region Covered in This Book


[image: A map of the northeast and central United States, from Maine and Virginia to Missouri and Minnesota]


This book focuses on the northeastern quadrant of the United States, the area from Maine to Minnesota to Missouri to Virginia. This is one of the largest intact blocks of temperate forest in the world and has global significance for biodiversity and climate change mitigation. The forests of our region share defining ecological and social characteristics. Ecologically, the forest types of the region encompass temperate hardwood and conifer forests, such as northern hardwood, oak-hickory, and pine-oak-hemlock forests, as well as southernmost extensions of boreal ecosystems, including spruce-fir and aspen-birch. Writ large, these forests are in a state of recovery from previous periods of intensive land use, including extensive clearing and harvesting, that reset the ecological age of these forests to one much younger than what predominated prior to European settlement.


In addition, these forests exist in a region with a high density of nonindigenous insects and pathogens, resulting in a novel backdrop of uncertainty regarding future forest disturbances. This establishes an imperative to steward so that resilience is a key and common outcome, helping to ensure forests maintain their innate ability to adapt to and recover from environmental stresses.


Perhaps the greatest similarities across the region are the social characteristics of the ownership pattern. Our forests are owned mostly by private landowners, primarily individuals and families. Therefore, the decisions of private landowners regarding their approach to forest stewardship and the future ownership and use of their land are the main drivers of landscape change. The landscapes of this region also include federal, state, tribal, and municipal forests of varying sizes, and there is an increasing amount of land owned by conservation organizations. The relationship between the public and private conservation lands and private landowners is a topic of discussion throughout the book as we consider landscape perspectives.
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PART ONE | Understanding Your Forest
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A yellow birch grows on a rotting nurse log.








“The gold of nature does not look like gold at the first glance. It must be smelted and refined in the mind of the observer.”


—John Burroughs, “The Art of Seeing Things”








CHAPTER 1 How Your Forest Works





To the untrained eye, forests are simply a group of trees. Although it doesn’t take training to appreciate forests for their beauty, improving your understanding of forests and the ways in which they work can enhance your connection to them and inform your decisions about them.


There are several ecological principles that can help you understand how your forest establishes, grows, and changes through time, naturally. Understanding these principles will provide you with insight into your options for stewardship. These principles are foundational to ecological forestry, serving as the template for the strategies discussed in the second part of the book. Learning about the ways in which your forest works can also help you develop a reciprocal relationship with your land so that you can help your forest thrive while also continuing to rely on it for everything you have come to appreciate about it and more.








Disturbance Rethinking Forest Health






When landowners are asked about their goals for their forest, it is very common for them to include forest health as one of their top priorities. Landowners often equate healthy forests to those that are clean and orderly without any dying trees. However, it’s important to flip that thinking right here at the start of this book. It’s time to embrace messy forests and all the benefits they bring.


While excessive amounts of dead trees within a forest aren’t healthy, we have to redefine “healthy forests” to recognize that dead standing trees (snags), downed dead logs, pockets of tree rot, and other structures that make forests more complex are critical and often missing parts of our forests. In fact, the very forest benefits we seek to provide, such as wildlife habitat and resilience, depend on them. The processes that lead to these important forest characteristics are known as forest disturbances.




Composition and Structure


There are two important terms used throughout this book that are critical to understand right up front.


Species composition is the types and relative proportion of tree species within a forest.


Forest structure is the pattern in which the parts of the forest—trees, shrubs, understory plants, dead standing trees, logs—are arranged, both vertically and horizontally. Forests with simple forest structure have uniform tree diameters, one canopy layer, evenly spaced trees, few gaps in the canopy, and little standing dead and downed deadwood. One example of a forest with a very simple structure is a single-species plantation. Forests with complex structure have trees of different diameters, multiple canopy layers, irregular tree spacing, gaps in the canopy, and plentiful standing dead and downed trees. Old-growth forests are the model of complex forests.


The benefits forests provide—such as wildlife habitat, carbon storage, resilience, wood and other forest products, and water quality—are based on their species composition and forest structure. Forests with different species composition and structure will produce different benefits. Species composition and forest structure change through time, even without human intervention, and, therefore, the benefits forests provide change through time. Ecological forestry can be used to promote species composition and forest structure that provide desired benefits, by using natural patterns and processes as a guide to a forest’s stewardship.





A disturbance is a discrete event that causes trees within the forest to be injured or die. Disturbances come in a variety of types, intensities, and frequencies. Disturbances in our region include wind events, ice storms, insects, disease, and fire. The most common disturbances involve wind (for example, thunderstorms, microbursts, tornadoes, hurricanes). Fire is more prevalent on drier sites and in the Lake States portion of the region. Insects and disease are also very common disturbances. The forests of our region are characterized by small (less than 3 acres), frequent disturbances. However, our forests do also experience periodic medium-size (3 to 15 acres) and large (more than 15 acres) disturbances.


[image: Captioned image]

A small-scale wind disturbance has blown down several trees in this forest, creating a gap in the canopy and increasing the amount of sunlight and diversity of conditions on the forest floor, including downed logs and mounds from uprooted trees.






The high frequency and small size of our common disturbances result in what’s known as patchy forests—where some areas of the forests have been impacted by recent disturbance, some were impacted in the recent past, and others haven’t been impacted by disturbance for many decades. These disturbances increase the structural complexity of our forests by diversifying tree sizes and ages, creating irregular spacing and canopy gaps, and contributing both dead standing and downed wood. Increasing structural complexity increases the amount of old forest habitat within the forest. Though less frequent, the medium- and large-scale disturbances play a critical role in creating young forest habitat for a suite of wildlife species that depend on these disturbed forests. So, while the immediate impact of forest disturbances results in dead trees, there is a bigger picture. Disturbances are part of the very fabric of our forests. Our forests and the full array of species within them have evolved over thousands of years with these various types, scales, and frequencies of natural disturbances.


[image: Captioned image]

In this medium-scale disturbance, a wind event has blown down most trees on several acres, creating near full-light conditions and leaving biological legacies, including downed logs and scattered surviving trees.






Different disturbances affect different parts of the forest. Wind disturbances primarily impact trees with large crowns through leaf loss, branch and stem breakage, and whole trees being tipped over. A ground fire primarily impacts the forest floor. Insects often feed on a limited number of host species. The impact a disturbance has on a forest will therefore depend on the type of disturbance, its intensity and force, and the vulnerability the forest has to the disturbance. For example, a forest that has a lot of big trees in it is more vulnerable to wind events. A forest with a lot of oak species is vulnerable to the spongy moth, which feeds on the leaves of oak trees. The more vulnerable a forest is to a disturbance, the bigger its possible impact on the forest. Efforts to diversify forest composition and increase structural complexity help to spread out risk and avoid the loss through any single disturbance of a disproportionate amount of trees and the benefits they provide.






The Legacies of Disturbance





After a disturbance, it is common for our eyes to focus on what has broken or died. However, disturbances of all types and scales leave many legacies that help the forest sustain itself and the benefits it provides. There are almost always at least some individual trees and even groups of trees that survive to provide seed source and habitat. Seedlings and saplings, the seed bank within the soil, and roots that sprout also often survive in the understory, and all contribute to the regeneration of the forest after disturbance.


Another important legacy that disturbances create is deadwood. Standing dead trees, called snags, and downed logs and branches are important structural components of a forest. Snags are critical for wildlife habitat. As the tree begins to decay, it is host to many insects that help break down the wood. These insects serve as a food source for woodpeckers and other birds. The cavities made by woodpeckers hunting for the insects within are used by a number of other birds as well as small mammals. Once snags have fallen, the downed trees host an entirely different suite of animals, including salamanders. These logs store carbon and retain water in the forest. Downed logs also serve as “nurse logs,” providing a moist, organic substrate for seeds to germinate. Species like eastern hemlock, yellow birch, red and white spruce, and northern white cedar have evolved to germinate on these nurse logs, making them very valuable for supporting forest regeneration. While it can be hard to see trees die, it’s important to recognize that it’s not the loss of a forest asset but a shift in benefits from those produced by live trees to the many essential benefits provided by deadwood. In this way, a tree spends part of its “life” living and the other part dead, but it remains a tree and a critical component of the forest the entire time.


Legacies serve as a bridge between the forest that was and the future forest, providing continuity from forest stage to forest stage and maintaining some benefits from the previous forest. The role and importance of legacies cannot be overstated. Many benefits of our forests that we value come from forest structures that take centuries to develop and are not easily or quickly replaced. For example, a 300-year-old sugar maple provides copious seed for regeneration, stores disproportionate amounts of carbon, and likely has cavities that are important habitat for a suite of species. It has taken 300 years to develop these wonderful benefits. It would take centuries for another tree to take its place as a large, old canopy tree. Since even very intense disturbances leave legacies, a forest stage always contains elements that are older than the last major disturbance. The importance and continuity of the legacies created through disturbance is a theme that we will revisit throughout this book.


Practicing ecological forestry means using the frequency, severity, and pattern of natural disturbances as a template for forest management, in both your woods and those of your neighbors. Doing so includes intentional efforts to leave legacies within the forest such as we would see after natural disturbances.




Fieldwork


How Much Deadwood Is in Your Forest?


Rather than looking at live trees in your forest, note some of the results of disturbance by focusing on the deadwood. Start with the standing dead trees, or snags. Ideally, there are 5 to 10 snags per acre in your forest, each greater than 16 inches in diameter. How many can you see? The benefits they provide are related to their size. The bigger they are, the more wildlife (such as small mammals and owls) can use them. How big are they? Now look at the downed trees on the forest floor. Ideally, there would be 10 to 15 big (greater than 12 inches in diameter) downed trees per acre. How many do you see, and are they in different stages of decay? Finally, take a look up and see if you can find some gaps in the canopy where trees have died. Are the gaps the size of a single tree or are there gaps left by multiple trees?















Regeneration How Your Forest Renews Itself






Disturbance is only one part of the story. Fully functioning forests, those with all of their natural processes working properly and able to reach their full potential, will respond to a disturbance by regenerating native tree species using strategies these species have developed over thousands of years. For proof of the remarkable regenerative ability of fully functioning forests, we can simply consider the existence of our current forests, which have rebounded from intensive and widespread agriculture and timber harvesting that removed most of our forests over a century ago. Helping to sustain the inherent ability of our forests to renew themselves is critical to ecological forestry. This starts with a basic understanding of forest regeneration strategies. Successful regeneration often requires multiple regeneration pathways, which can be divided into two broad categories: sexual regeneration and asexual regeneration.






Sexual Regeneration





Your mother was right. It is about the birds and the bees. Sexual regeneration combines genetic material from a male and a female to produce offspring. In plants, including trees, this involves the pollination of flowers to produce fruits that contain seeds that will be dispersed in the forest. Like all living things, trees need to be a certain age before they are sexually mature and able to produce flowers. Trees that have attained sexual maturity have lived long enough to outcompete many of the other trees around them, surviving challenges such as insects, disease, browsing by deer, and drought. The strong survive. When these trees pass on their genetic material, they are often passing along the characteristics that help them be competitive and the raw genetic material that may be able to produce characteristics competitive in the future.


However, the challenges facing a forest change over time. New diseases emerge. Insects find new ways of getting around tree defenses. Climate conditions change. While the characteristics of the current sexually mature trees in the forest have made the trees competitive in the current environment, those same characteristics may or may not help the trees overcome future challenges. Trees adapt by diversifying their characteristics. Since sexual regeneration combines genetic material, it can produce unique individuals with some shared traits from the parents and some new traits. Trees with traits that make them competitive outcompete trees that lack those traits. It’s survival of the fittest. One of the big advantages of sexual regeneration is trees’ ability to adapt through time to new environments and challenges. In fact, trees are genetically very rich, providing a deep gene pool they can draw from to meet future challenges.


Rather than producing seeds in high abundance every year, trees typically produce large seed crops every few years. These large crops, often referred to as mast crops, help trees ensure some seeds escape consumption by seed eaters like insects and rodents, which have population sizes that are adapted to the more frequent low-seed production years. Tree seeds must land in an environment where they can successfully germinate and compete with other trees. Some seeds will find friendly environments with the proper light level and a reliable source of water. Other seeds end up in the seed bank of the soil, where they will stay either until they rot or until a disturbance causes an increase in sunlight, raising ground temperatures and stimulating the seed to germinate. Typically, smaller seeds that don’t have a lot of stored energy are carried by wind. They thrive by landing on ground that has been disturbed or on decayed wood that provides a stable, moist environment. Several conifer species (trees with needles) associated with older forests, including red spruce and eastern hemlock, have small seeds that primarily establish on old, rotten logs or upturned soil created by a tree blowing over. The more deadwood in the forest, the greater the likelihood that these seeds will germinate successfully.


Larger seeds, like acorns and pine seeds, have enough stored energy to grow through leaf litter and even the turf of abandoned pasture to make contact with the mineral soil and a stable supply of moisture. This stored energy means that these larger-seeded species need not travel far from their parent to become viable seedlings.
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Seeds that fall into favorable moisture and light conditions can germinate and establish through sexual regeneration.






Of course, as mentioned above, some seeds will be eaten by wildlife. Birds, such as blue jays, and small mammals, such as squirrels or chipmunks, play a very important role in spreading seeds, sometimes storing them in underground caches that can provide excellent conditions for germination. The movement of seeds by birds and small mammals (and historically humans!) is a great example of the interconnectedness of the forest. Healthy seed production helps maintain healthy wildlife populations and, in turn, healthy wildlife populations can lead to increased tree populations through the movement of seeds. In fact, some seeds actually benefit from the digestive process of birds, which can help break down the hard outer shell, increasing the seeds’ germination rates when they are released from the bird.









Asexual Regeneration





If you’ve ever walked through your woods and wondered why some stumps have multiple stems coming out of them, the answer is stump sprouts, a form of asexual regeneration. Asexual regeneration is another pathway by which forests can regenerate themselves. As opposed to sexual regeneration’s reliance on fertilization, asexual regeneration creates new individuals by sprouting new trees from parts of the parent tree. One of the most common examples is stump sprouts from hardwood species such as oak and maple.


After a deciduous tree (one that loses its leaves in the winter) is cut, the entire root system remains intact. The loss of the aboveground stem influences the flow of hormones in the tree, which, in combination with the energy stored in the root system, fuels the production of sprouts from buds on the stump. The cut tree is attempting to produce a new crown to make more energy and allow the tree to survive. Stump sprouts produce multi-stemmed trees in the forest. The diameter of all the stems of a multistemmed tree together is roughly the diameter of the original tree.


There are other examples of asexual regeneration. Trees may produce suckers, or shoots that grow from roots or the base of the tree. American beech, black locust, and quaking and bigtooth aspen produce prolific suckers. Trees that are adapted to riverbanks and floodplains, like willow and cottonwood, can also reproduce through fragmentation, when a part of the tree such as a branch gets carried downstream and then is buried on the bank and takes root. Species like spruce, fir, cedar, and tamarack can reproduce by layering, when lower branches touch the ground and take root, or tipping, when lateral branches of trees that have been tipped over turn up and begin a new individual. In each example, one part of the tree is the origin for the new trees.


Since new trees that are created through asexual regeneration don’t involve fertilization, there is no new genetic material in the new trees. Instead, each new tree is a genetic copy of its parent. This lack of genetic diversity prevents the plant from developing new characteristics to help it adjust to new challenges, a distinct negative in a changing environment. However, asexual regeneration has the advantage of allowing trees to regenerate quickly. Instead of going through the long process of mature trees flowering and becoming fertilized, then developing, ripening, dispersing, and germinating seeds, individuals produced through asexual regeneration take advantage of the existing root system of the parent tree. Since the regeneration is genetically the same as the parent who already proved itself to be well adapted to the forest, the regeneration is typically well suited to the current environmental conditions. Being well adapted to the existing forest conditions helps a tree to quickly fill available gaps in the forest.
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The roots of a tree contain stored energy that fuel the growth of stump sprouts, a form of asexual regeneration.















Multiple Pathways of Regeneration





Of course, after a disturbance, there isn’t only sexual or asexual regeneration but rather a mix of the two. Tree species have evolved forms of each of these regeneration strategies. In the past, regeneration failure in our region was a concern only on extreme sites (for example, excessively dry soils), but with the spread of invasive exotic plants and increased deer and moose browsing, concern for successful regeneration has grown. The sexual and asexual regeneration strategies of diverse species give forests multiple regeneration pathways, increasing the likelihood that at least one of the species’ strategies will prove itself successful in establishing the next generation of trees within the forest. These multiple pathways of regeneration are critical for forest resilience and ensuring the future of the forest and its benefits. Ideally, ecological forestry can help favor the regeneration of a diversity of specific desirable species by identifying trees to be retained in the forest and then removing an appropriate amount of trees in a way that will create the light and moisture conditions to favor those desirable species. However, the most important metric of success when regenerating a forest through harvesting trees is that new, native trees of some kind become established in a timely manner and in sufficient numbers to ensure the next generation of trees.




Fieldwork


Where Is Your Forest Regenerating?


Focus on the next generation of your forest by looking for forest regeneration. Can you find seeds such as acorns, beechnuts, hickory nuts, and pine cones in the crowns of trees or on the forest floor? Do you see any seedlings in your forest? See if you can identify trees that have sprouted, such as sprouts on a deciduous tree stump. Are there parts of your forest with a lot of regeneration? Are there parts where there is no regeneration?
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Forest Succession How Species Change over Time






Though trees are long-lived, that doesn’t mean that the trees that regenerate immediately following a disturbance will be there forever. The species in your forest will change over time, even if you adopt a passive approach to the stewardship of your forest. The trees that initially regenerate after a disturbance will be those that are most competitive in the amount of light resulting from the small-, medium-, or large-scale disturbance. All tree species can be categorized by the amount of shade they can tolerate to survive and grow competitively in the forest. This is known as the shade tolerance of the species.






Shade Tolerance





Some tree species have evolved to be most competitive through rapid growth in full sunlight. Their strategy is to establish, grow fast, and become the dominant trees within a young forest. We call these trees shade intolerant because they compete best using a lot of energy from the sun to grow quickly and, therefore, cannot thrive in the shade. Pioneer species such as aspen and paper birch are excellent examples of shade-intolerant trees, doing well in areas of full sunlight, such as those resulting from a medium- to large-scale disturbance.








	SHADE TOLERANCE OF REGIONAL TREES











	VERY INTOLERANT







	Aspen


	Cottonwood


	Pin cherry







	Balsam poplar


	Gray birch


	Tamarack







	Black locust


	Jack pine


	Willows







	INTOLERANT







	Bitternut hickory


	Loblolly pine


	Shortleaf pine







	Black cherry


	Paper birch


	Sycamore







	Black walnut


	Pin oak


	Virginia pine







	Butternut


	Pitch pine


	White ash







	Eastern red cedar


	Red pine


	Yellow poplar







	MID-TOLERANT/INTERMEDIATE







	American chestnut


	Eastern white pine


	Swamp white oak







	American elm


	Green ash


	Sweet birch







	Basswood


	Hackberry


	White oak







	Black ash


	Red oak


	Yellow birch







	Black oak


	Shagbark hickory


	 







	Bur oak


	Silver maple


	 







	TOLERANT







	Black gum (tupelo)


	Northern white cedar


	Striped maple







	Black spruce


	Red maple


	White spruce







	Box elder


	Red spruce


	 







	VERY TOLERANT







	American beech


	Balsam fir


	Ironwood







	American holly


	Eastern hemlock


	Musclewood







	Atlantic white cedar


	Flowering dogwood


	Sugar maple










Other tree species are most competitive in partial sun and partial shade. These shade mid-tolerant or intermediate trees, such as red oak, white pine, and yellow birch, are highly competitive in light conditions that are roughly half sunlight and half shade. This type of light is often created when several nearby trees or a small group of trees dies, creating openings in the canopy that are referred to as gaps. Wind events, such as microbursts that touch down in parts of the forest, are a common way in which these gaps are created.


Still other tree species are shade tolerant. They grow very slowly and can therefore make do with low levels of light. Their strategy is to wait in the shady understory until an opening is made in the forest canopy. When an opening appears, such as after a windstorm or a responsibly planned timber harvest, they grow and take over that space. Species such as red spruce, hemlock, American beech, balsam fir, and sugar maple are all shade-tolerant species. Once shade-tolerant species come to dominate the main canopy of a forest, they often create shady conditions under which only they themselves or other shade-tolerant species can survive. Hemlock forests are an excellent example. Once established, hemlock often are the only trees able to regenerate in the understory, at least until there is a large disturbance that lets in a lot of light and tips the advantage back to species that are more competitive in higher light levels.




Fieldwork


How Shade Tolerant Are Your Trees?


Look at the trees growing in the understory of your forest. Shade-tolerant trees typically have large crowns that come down low on the stem of the tree. Sometimes small shade-tolerant trees in the understory are as wide as they are tall. If you know some tree species or are comfortable using a tree guide, identify the species of trees in your main canopy, and use the table on here to determine their shade tolerance.












The Successional Clock





Differences in the shade tolerance of tree species can help us predict changes in species composition over time. This process of change in vegetation composition on a piece of land over time is called succession. Immediately following a medium- or large-scale disturbance (like a hurricane or fire or an intensive timber harvest), shade-intolerant species are most competitive and are generally the ones to colonize the site. These fast-growing trees do not usually live long, however. After several decades they begin to die off, creating gaps in the canopy. Then, the mid-tolerant trees that are most competitive in these partial-sun/partial-shade conditions can grow and dominate the forest. They will sprout from the existing seed bank in the soil or be dispersed to the site from surrounding forest.




FOREST SUCCESSION


The process of change in vegetation composition on a piece of land over time is called succession. Your woods are a record of the length of time between major disturbances within your forest.


[image: An infographic showing large disturbance on the left, with shade intolerant seedlings and saplings, transitioning to shade mid tolerant species of poles and large trees, to shade tolerant species after 200 years of sawtimber and the largest trees]





Over time, these shade mid-tolerant trees succumb to insects, disease, or weather events. Eventually, the shade-tolerant trees that have been “waiting” in the understory become the main canopy of the forest. In this way, your woods are a record of the length of time between major disturbances within your forest. Forests with a lot of shade-intolerant species in the main canopy of the forest indicate there was a significant disturbance within the last few decades, and forests dominated by shade-tolerant species often indicate that a lot of time has passed since the last significant disturbance.


The usual understanding of succession is as a one-way, linear process: Forests progress from shade-intolerant to mid-tolerant and finally to tolerant species. However, nature is rarely linear. It is more accurate to think of succession as a clock. The hands of the clock represent the amount of time since the major disturbance. Forests will continue their path around the clock until they are disrupted by another disturbance, setting the clock of succession back. If it’s a large disturbance, like a hurricane, impacting most of the trees in the forest, the successional clock can be set back to the beginning (time zero), favoring shade-intolerant species. If the disturbance is less intense, affecting only a portion of the trees in the forest, it is likely that it will favor shade mid-tolerant trees (time 50).




The Successional Clock


The hands of the successional clock represent the amount of time since the last major disturbance. When a new disturbance occurs, the clock will be set back—or sometimes even forward.


[image: Succession clock graphic showing shade intolerant at the beginning and top of the clock, transitioning to shade mitolerant and shade tolerant as time moves on to up to 400 years]





Importantly, disturbances don’t always move the hand of the successional clock backward. There are times when disturbances actually speed up the successional clock. An example of this is a forest that is dominated by shade mid-tolerant species, such as red oak and white pine, in the overstory with an understory of shade-tolerant eastern hemlock. A disturbance that causes mortality to the overstory, releasing the understory, would decrease the time it takes the overstory to become dominated by shade-tolerant hemlock. This is represented by the dotted arrows in the figure below left.


The successional clock underscores that your forest is a highly dynamic ecosystem. Most days your forest is moving forward in succession. However, disturbance is at work in your forest. Disturbance can move the hands of the successional clock back, favoring early succession species, or speed up the clock, favoring more tolerant tree species. Day after day, year after year, decade after decade, century after century, your forest changes. Succession has no end point.


Since each species has its own unique benefits, each stage of succession brings with it its own combination of benefits. When evaluating your options, it is important to consider which stage of forest succession is providing the species composition associated with the benefits you seek from your forest. You can use ecological forestry practices to move the hands of the successional clock backward or forward to help the forest (or parts of it) achieve the desired successional state.














Forest Developmental Stages How Structure Changes over Time






While the process of forest succession helps us better understand the way in which forests change in species composition over time, it’s important to also understand the way in which forest structure changes through time. Like succession, changes in forest structure are influenced by disturbance. Forest development—tree growth and competition with one another—is also an important factor, helping to move forests to greater structural complexity. The following descriptions of the stages of forest development start just after a large disturbance, when the hands of the successional clock have been turned back to time zero, and continue through the old forest stage.
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The preforest stage is temporary and typically hosts the greatest amount of biodiversity.










Stage 1: Preforest





After a major disturbance, the forest is not actually dominated by trees but instead by plants such as grasses, forbs, and shrubs, which temporarily take over the site. Biological legacies remain, including scattered live trees, roots, the seed bank, and often plenty of deadwood, both standing and downed. This is the preforest stage of forest development. Despite our love of forests and interest in seeing them regenerate as quickly as possible, this temporary pre-tree stage plays a valuable role. For example, there are a number of wildlife species, including those that are in decline and even threatened, that depend on this specific preforest stage. These include a number of bird species, such as the chestnut-sided and golden-winged warblers, and invertebrates such as butterflies and bees. In fact, of all forest stages, this one has the highest amount of biological diversity (commonly referred to as biodiversity, the variety of all living organisms), due to its many habitat niches and food sources. However, the preforest stage is very ephemeral, often lasting no more than 15 years before transitioning to the next stage.









Stage 2: Young Forest





The second stage of forest development, the young forest stage, brings with it significant change as the site becomes dominated by trees again. As trees establish and begin to form a canopy, they significantly reduce the amount of light reaching the understory. As a result, the rich herbaceous layer of grasses and shrubs that defined the preforest stage can no longer persist. The young forest is typically made up of shade-intolerant and mid-tolerant tree species, since these species have evolved to take advantage of full sunlight. During this stage of forest development, the forest has a highly simple structure, consisting of thousands of trees per acre of the same size and age, evenly spaced, and with one canopy layer. The result is a lack of habitat diversity, making this stage of forest development the one with the least amount of biodiversity.
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This young northern hardwood forest is approximately 20 to 30 years post-harvest.






There is severe competition among the trees as they strive to grow fast and gain growing space, water, and nutrients. The saplings are absorbing carbon from the atmosphere as a raw material for photosynthesis, shooting up like teenagers going through a growth spurt. This competition and growth rate result in the highest rate of carbon sequestration of any stage in a forest. The winners that are best adapted to the site and conditions begin outcompeting the trees around them, gaining more and more space in the main canopy. The losers begin falling behind in the race to stay in the main canopy, eventually ending up in a subdominant crown position and ultimately dying from a lack of resources—primarily light, but also water and mineral nutrients.


This stage has been described as one of “stem exclusion,” since the full occupancy of the forest at first prevents any new trees from establishing and, later, results in some trees dying. The competition among these young trees and the structure it creates lead to the next stage of forest development.









Stage 3: Mature Forest





Over several decades, the forest continues to grow, develop, and change, leading to the mature forest stage. The main canopy begins to differentiate, with some species, such as red oak and white pine, expressing their growth habits and taking on upper, dominant positions within the forest canopy, while other species, such as black birch and red maple, assume lower, subdominant crown positions. The crown differentiation adds canopy layers within the forest, increasing structural complexity. As trees succumb to disturbances such as insects, disease, and wind events, gaps form within the canopy. These gaps begin to regenerate through the pathways we’ve discussed, with the dead (standing and downed) trees adding to structural complexity. With the increased structural complexity of this developmental stage comes increased biodiversity and carbon storage benefits.
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This mature forest is 80 to 100 years old, with shade mid-tolerant trees in the overstory and shade-tolerant trees in the understory.








Forest Stages on the Successional Clock


Forest stages can be placed on the successional clock as well. Older forest stages correspond to greater shade tolerance.


[image: Succession clock with an additional circle showing preforest at 0 to 15 years, young forest at 15 to 50 years, mature forest at 50 to 200 years, and old forest and 200 to 400 years]












Stage 4: Old Forest





An old-growth forest is one that has never been harvested or been cleared for agriculture. This is an exceptionally rare condition in our region. Once a forest has been taken out of old growth, it can’t be returned to old growth. However, if enough time goes by, a mature forest can accumulate enough characteristics that make it comparable to old-growth forest. At this point, the forest enters the old forest stage of forest development.


In an old forest, there has been a long time since the last major disturbance, so centuries of competition have played out, leaving a handful of very large trees in the forest. Meanwhile, small disturbances over this long period of time have created a patchy forest with a large amount of structural complexity—trees of different sizes and ages, dead standing trees, downed deadwood in various states of decay. This offers a niche-rich environment for wildlife, making the old forest stage the second most biologically diverse of the forest stages, behind the preforest stage. This is also the stage of forest development with the highest amount of carbon storage.


The forest will continue at this stage of development, being subjected to small disturbances and increasing in complexity, until a large disturbance eventually occurs, turning the clock back to an earlier stage of succession and starting the process again.
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This old forest is approaching 200 years old, with large, old trees, young growing trees in a gap caused by disturbance, and ample dead standing and downed trees.















A Shifting Mosaic





Defining stages of forest development helps us better understand the change in forest structure over time, but in nature the lines between the stages aren’t so neatly defined. Instead, there is a gradient between these stages within a forest. Also, while it may be easiest to envision the stages of forest development in a linear fashion, where a forest goes through each stage one after the other, it’s more accurate to think about different stages happening around the forest simultaneously.


Disturbances happen in different parts of the forest at different times, in different ways, and with different severity, leading to a mix of tree species, sizes, ages, and spatial arrangements. Each year in any given forest, there are trees that die and leave gaps in the canopy, resulting in preforest patches. As these patches within the landscape develop into the young forest stage, disturbances occurring in other parts of the landscape create new preforest patches. This movement of preforest stage across the landscape is known as a shifting mosaic. So, although a forest may be one hundred years old, it also contains patches that are younger and in different stages of development. This dynamic process helps create the patchy, complex structure of mature and old forests, an important characteristic that ecological forestry seeks to mimic.




Fieldwork


What Is the Developmental Stage of Your Forest?


When making this determination, focus on the structure of your forest. Look for key characteristics of each of the developmental stages:


Preforest: no/few trees, dominated by grasses and shrubs


Young forest: many small-diameter (less than 10 inches) trees, no understory


Mature forest: multiple canopy layers, larger trees, understory


Old forest: some very large trees (more than 20 inches in diameter), patchy forest, a lot of deadwood


Remember, your forest may not neatly fit into one category, as it may be transitioning from one stage to the next. Also, different parts of your forest may be in different stages, depending on the disturbance history.





Each stage of forest development has its unique benefits. When evaluating your options for practicing ecological forestry, it is important to consider which forest developmental stage or combination of stages is providing the species composition and forest structure that will help you achieve your goals for the forest. Are you interested in supporting wildlife and biodiversity in the preforest stage? Do you want to regenerate shade mid-tolerant species? Are you interested in maximizing carbon storage? This is how you use ecological forestry to move the hands of the successional clock backward or forward to achieve the desired forest developmental stage(s).












The Landscape Context Making an Informed Decision Within the Bigger Picture






No forest, no matter how large, exists in isolation. Instead, it is connected to the landscape all around it, both influencing it and being influenced by it. Likewise, landowners are connected to others within their social landscape. There are myriad neighbors, friends, and professionals with whom to share knowledge and experience. To make an informed decision about the stage(s) of forest development that will best meet your goals, it’s critical to step back and take a look at the big picture. How does your forest fit into the wider ecological landscape? How do you fit into the social landscape?






The Ecological Landscape





Our region is a quilt of forest ownerships. The majority are owned by families and individuals and include properties ranging in size from a few acres to a few hundred acres. In addition to family forest owners, public agencies (town, county, state, and federal), conservation organizations (land trusts), and tribes also own forests across the landscape, often in property sizes far larger than family forests. Similarly, large private properties may also be owned by corporate forest owners that manage lands primarily for financial returns. Together, these various ownerships all fit together in the landscape like puzzle pieces, each with their own unique characteristics and roles.


The forest benefits that we seek to sustain often require more land area than that of one individual property. For example, for those interested in wildlife, the home range of a black bear is 15 square miles (almost 10,000 acres), and a turkey needs 0.5 to 3 square miles (400 to 2,000 acres) to meet its needs. If you’re interested in water quality, watersheds are tens of thousands or even hundreds of thousands of acres. Even recreation, such as hiking and snowmobiling, is more fun on trails that extend beyond the boundaries of a single property. Challenges, too, exist on larger scales. Invasive plants and insects and wildlife habitat are most effectively addressed by multiple landowners at scales larger than one property.
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The properties of private landowners dominate the landscapes of our region and fit together like puzzle pieces, as in this parcel map. The parcels of private landowners are shown in dark green. Public ownerships (olive green) often serve as anchor points within the landscape.






While you have decision-making agency over only your own property, your land is clearly connected to the surrounding landscape. As part of this quilt of connected pieces, your forest and the choices you make about it affect not only the personal benefits you receive from them but also those received by your neighbors and the community. Similarly, the way in which you approach challenges, such as invasive plants, affects those around you, and likewise the decisions others make in the landscape impact you. Every decision and nondecision influences the forest and the benefits the landscape produces.











Components of the Landscape





The first step in evaluating the landscape is to understand its components and their configuration. Every landscape is unique. Your landscape may include land uses such as agriculture, residential housing, and commercial development as well as water features such as streams, rivers, lakes, ponds, and wetlands. Some landscapes are heavily forested with occasional houses and small farms breaking up the forest. Other landscapes are suburban with primarily residential neighborhoods and patches of forest separated by houses and roads. And, of course, there is everything in between.


Some parts of the forested landscape hold unique ecological and social value. These may include water features (streams, wetlands, and vernal pools), endangered species habitat, and unique site characteristics that are not typical in the larger landscape (for example, very wet, very dry, high elevation, or low elevation), talus slopes, and very old forest. These areas contribute to the overall function and integrity of the landscape, including the biodiversity it supports, and deserve special conservation consideration.


In addition to its ecological resources, our region has a long history of human and forest interaction. For the thousands of years before colonial times, the forests of our region were home for many Indigenous peoples. These cultures have their own unique, culturally important areas of forests, such as the locations of ceremonies or historic gatherings and events. In addition, Indigenous cultures have a close relationship with certain plant and tree species, such as black/brown ash and northern white cedar, that provide culturally important materials for food, medicine, and spiritual use. Finally, there are significant cultural resources from the colonial era, such as foundations, stone walls, mill sites, and logging camps, as well as sites of important events. As a result, there may be places within the landscape that carry special cultural value in need of protection.









Building Forest Connections





Generally speaking, the larger and more connected a block of forest, the better that forest is able to function properly. Protecting forests from conversion to other land uses to ensure a critical mass of forest in the landscape is an essential first step in achieving this condition. Larger blocks of forest preserve whole habitats for plants and animals and reduce the edge effect that other land uses may have on forests: Any land use that is not forest creates an edge, or interface, between different land uses. Sometimes these edges are hard, like a forest next to someone’s backyard where there is a distinct line between the forest and the lawn. Other times the edge is soft, like a forest next to an abandoned field filled with shrubs. These edges can alter forests by introducing invasive species and even pets (such as cats) and livestock into the forest, inhibiting forest function. Larger patches of forests have more core area that is untouched by the edge effect, allowing the forest to function without hindrance.


Edges may also stop trees, plants, and animals from moving across the landscape. As discussed in the regeneration section (here), each tree species has strategies it uses to regenerate itself. If the trees aren’t able to cast seed into favorable environments, or if the wildlife populations that trees depend on to move seed are reduced, the trees’ chances for regeneration are also greatly reduced. This becomes particularly important as forests adapt to changes in climate. The ability to migrate across the landscape will be critical to tree species’ survival by allowing them, when conditions where they currently exist change and become less favorable, to spread into more favorable environments. Of course, trees are not the only species that need to move through the landscape. Animals also must do this for their survival and reproduction. Moving through connected areas of habitat increases their likelihood of successfully meeting their needs.


In short, we want a lot of forest on the landscape and, ideally, we want that forest to be in big, connected blocks. Your decisions can help keep forests as forests and keep them connected. Engaging in conservation-based estate planning (see Chapter 12) will help ensure your forest remains forest in the future. Focusing on developing complex structure within your forest will help create stepping stones—patches of similar habitat—for species to move through the landscape. Your decisions about the forest stage or combination of forest stages that will help you meet your goals can also encourage movement of species through the landscape by providing continuous habitat.


[image: Captioned image]

Every landscape is made up of a unique arrangement of components such as forest, agriculture, residential development, and water.













Considering Landscape Targets





So, what’s an ideal mix of forest developmental stages across a landscape, and how can your land contribute? To answer this question, we can look at the past to get a sense of the forest stages that were created through natural disturbance and Indigenous cultural practices, like burning, to estimate the conditions that wildlife species would have evolved with over thousands of years.


In general, upward of 90 percent of our region was covered in what we now call old-growth forest, with the other 10 percent being in a preforest condition that shifted around the landscape and was caused by disturbances such as wind events, naturally occurring fire, Indigenous burning, and beaver flooding. This proportion varied across the region and forest types, with 20 to 55 percent of fire-dependent jack pine and white pine–red pine ecosystems in the Lake States historically supporting old growth. However, using the past as a guide, it is safe to say that in most parts of our region, the majority, and in many cases the vast majority, of our forests should be in the mature or old forest stage, with a small but important percentage in the preforest stage.


Given that these are the approximate proportions of forest stages that our forest species evolved with, working toward these targets within your landscape will help ensure the suite of habitats necessary to sustain native biodiversity. Determining the ways in which your forest can help create or maintain the ideal mix of forest stages in the landscape while achieving your own goals is an important consideration when evaluating your options for the stewardship of your forest.




Fieldwork


What Is the Landscape Context of Your Forest?


Look around your landscape. How much of it is forested? Is your forest connected to other forest? What other types of land uses are there in the landscape? Are there water resources or special habitats in your landscape? Finding a map of your landscape can be very helpful in evaluating the context of your forest. Many states have online mapping tools. Your forester or local land trust can also provide assistance. Refer to Resources (here) for contact information in your state.
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