Attachment #8

The Natural Resources in the Forest

Benefit from Fire

Introduction:  The following quotes by independent scientists describe why post-fire landscapes should always be left alone and never manipulated for money.
Key text is highlighted in red.
Fire is a misunderstood part of the natural cycle in most forest ecosystems. It reduces dead vegetation, stimulates new growth, and improves habitat for wildlife.
-----------------------------
Why it’s important to keep the wildest forests free of roads and logging

POST-FIRE LOGGING IS BAD FOR FORESTS
Published by Blue Mountains Biodiversity Project, 2023

https://bluemountainsbiodiversityproject.org/post-fire-logging/#:~:text=Post%2Dfire%20logging%20and%20post,ecological%20openings%20(Donato%20et%20al.
excerpt:

“The wealth of scientific studies done on post-fire logging have come to an overwhelming consensus that post-fire logging has extremely negative impacts on numerous species, sensitive ecosystems, snags and downed wood (both very important for wildlife habitats), water quality, and forest regeneration. Richard Hutto, in his study Towards Meaningful Snag-Management Guidelines for Postfire Salvage Logging in North American Conifer Forests (2006) goes so far as to state: “I am hard pressed to find any other example in wildlife biology where the effect of a particular land-use activity is as close to 100% negative as the typical postfire salvage-logging operation tends to be.” “
-----------------------------
Post Fire Logging: More Harm Than Good
by Sophie McEwen
Published by Craig Law Center, August 11, 2021

https://crag.org/post-fire-logging-more-harm-than-good/
excerpt:

“Logging in the aftermath of wildfire is a common practice in the Pacific Northwest. Post-wildfire logging also referred to as “salvage logging” is said to reduce fuel for future fires and benefit public safety by removing possibly dangerous trees near roads. These claims, made largely by the U.S. Forest Service and the timber industry are disputed by many scientists and environmental advocates.
Fire plays a major part in the creation of new habitats. It creates things like snags, trees that are killed by fire but remain standing. These snags provide habitats for many different species and participate in the creation of great biodiversity in young charcoal forests. Fire also leaves behind many trees that are still living. Despite this, the Forest Service has a history of logging old trees that are alive and recovering.”
-----------------------------
Yellowstone fires have potential to grow much larger
By Chronicle Staff
Published in the BozemanDailyChronicle.com, September 24, 2009
http://bozemandailychronicle.com/articles/2009/09/25/news/70fires.txt

excerpt:

“Yellowstone is a ‘fire-adapted ecosystem,’ which means wildfire helps maintain the health of the area’s wildlife and vegetation.  Most park fires are caused by lightning and, whenever possible, monitored and managed, but not necessarily extinguished.”
-----------------------------
Forest Fire/Wildfire Protection
Congressional Research Service Report #RL30755, February 14, 2005
http://www.coloradofirecamp.com/congressional_research/forest-fire-wildfire-effects.htm
excerpt:

“Finally, as mentioned above, wildfires can also generate benefits.  Many plants regrow quickly following wildfires, because fire converts organic matter to available mineral nutrients.  Some plant species, such as aspen and especially many native perennial grasses, also regrow from root systems that are rarely damaged by wildfire.  Other plant species, such as lodgepole pine and jack pine, have evolved to depend on stand replacement fires for their regeneration; fire is required to open their cones and spread their seeds.  One author identified research reporting various significant ecosystems threatened by fire exclusion — including aspen, whitebark pine, and Ponderosa pine (western montane ecosystems), longleaf pine, pitch pine, and oak savannah (southern and eastern ecosystems), and the tallgrass prairie.  Other researchers found that, of the 146 rare, threatened, or endangered plants in the coterminous 48 states for which there is conclusive information on fire effects, 135 species (92%) benefit from fire or are found in fire-adapted ecosystems.”

“Animals, as well as plants, can benefit from fire.  Some individual animals may be killed, especially by catastrophic fires, but populations and communities are rarely threatened.  Many species are attracted to burned areas following fires — some even during or immediately after the fire.  Species can be attracted by the newly available minerals or the reduced vegetation allowing them to see and catch prey.  Others are attracted in the weeks to months (even a few years) following, to the new plant growth (including fresh and available seeds and berries), for insects and other prey, or for habitat (e.g., snags for woodpeckers and other cavity nesters).  A few may be highly dependent on fire; the endangered Kirtland’s warbler, for example, only nests under young jack pine that was regenerated by fire, because only fire-regenerated jack pine stands are dense enough to protect the nestlings from predators.”

-----------------------------
The role of fire in forest ecosystems
By Rob Wiener
Published by, Michigan State University Extension, May 15, 2019
https://www.canr.msu.edu/news/the-role-of-fire-in-forest-ecosystems
excerpt:

“Most people learn early on in life that fire is a bad thing, having been warned of its dangers by their parents, or perhaps learning the lesson first-hand from sitting a little too close to a campfire. For a long time in our country, forest managers also had a similar belief: that forest fires were always detrimental to the ecosystems they were managing, and needed to be extinguished as soon as possible.
This stance by our forest managers was significantly driven by experiences our country had with catastrophic fires in the late 1800’s and early 1900’s. Most notably, the Peshtigo Fire in Wisconsin , in 1871, which took the lives of over 1,500 people, making it the deadliest forest fire in U.S. history. Devastating fires such as these helped shaped attitudes (and forest management strategies) for decades to come.”

“Besides preventing catastrophic fires, periodic, smaller-scale forest fires have positive effects on many habitat types.  Fire clears out old and overgrown vegetation, and recycles nutrients back into the soil.  Additionally, many species have evolved to co-exist with fire.  For example, in Michigan, jack pine trees are considered a fire-dependent species—their cones are tightly held together with a glue that only opens with high temperatures, which are typically only produced through fire.”
-----------------------------
Forestland Benefits ME

Published by the Forestry Society  of Maine, July 24, 2018
https://www.fsmaine.org/forestland-benefits-me/
excerpt:

“It is widely recognized that everyone benefits from undeveloped habitat, like forests or wetlands. These benefits, whether direct or indirect, are referred to as ecosystem services. Ecosystem services are services provided by nature essentially for free that we would otherwise have to pay for. Clean water is one example. Forests filter out pollutants and particulates so that citizens pay less to treat their drinking water. Another way tree-covered landscapes help is by soaking up rainwater, releasing it slowly over time and reducing the amount of runoff that causes rivers and streams to flood. The forest upstream from you may be keeping your cellar dry.”
-----------------------------
Ecosystem Benefits of Wildfire vs. Post-Fire Logging Impacts
By Dominick A. DellaSala, Ph.D., Chief Scientist

Published by the Geos Institute

https://geosinstitute.org/wp-content/uploads/2015/10/fire-factsheet-ecosystem-benefits.pdf
excerpt:

“Fire regimes in western montane forests are mostly of mixed-fi re severities, including both large and small patches of high-severity burns (>75% tree crown mortality). High-severity patches are of greatest importance to the ecological integrity of a large burn area as they provide a unique pulse of biological legacies (e.g., large dead standing and down logs, shrubs) that sustains the diversity of plants and wildlife which, soon after the burn, rivals that of the much heralded old-growth forests. The newly created fi re habitat has been recently described by scientists as “complex early seral” to distinguish it from low quality early seral produced by clearcuts. Species such as the Blackbacked Woodpecker depend exclusively on the large high-severity patches in complex early-seral burns, but its numbers appear to be declining due to habitat loss mainly from fi re suppression (including thinning) and post-fi re logging4 . Other imperiled wildlife like spotted owls prefer high intensity burns for foraging (where prey are abundant) and will continue to nest in mixed-severity patches provided territories are not “salvage” logged following a burn.”
-----------------------------
Forest Fires
CBC News Online, July 6, 2006
https://www.cbc.ca/news2/background/forcesofnature/forestfires.html
excerpt:

“Since those early days, millions of dollars have been spent on campaigns to prevent forest fires. But researchers now know that fire is not necessarily bad. It can be a natural part of a healthy grassland or forest ecosystem. Fire reduces the build-up of dead and decaying leaves, logs and needles that accumulate on the forest floor. It reduces or eliminates the overhead forest canopy, increasing the sunlight that stimulates new growth from seeds and roots.
Many plants and animals have adapted to fire. Both lodgepole pine and jack pine have resin-sealed cones that stay on trees for many years. The heat of fire melts the resin and the cones pop open. Thousands of seeds then scatter to the ground and grow into new stands of pine. Woodpeckers feast on bark beetles and other insects that colonize in newly burned trees.
And so, 20 years ago, Parks Canada decided that it wouldn't interfere in natural processes such as fire, insects and disease unless it had to – that is, unless people or neighbouring lands were threatened.”
-----------------------------
Forging a Science-Based National Forest Fire Policy
By Franklin, Jerry F. Ph.D. and James K. Agee Ph.D.
Published by Issues in Science and Technology Fall 2003.
https://issues.org/franklin/

excerpt:

"Natural forest disturbances, including fire, kill trees but remove very little of the total organic matter.  Combustion rarely consumes more than 10 to 15 percent of the organic matter, even in stand-replacement fires, and often much less.  Consequently, much of the forest remains in the form of live trees, standing dead trees, and logs on the ground.  Also, many plants and animals typically survive such disturbances.  This includes living trees, individually and in patches."
"These surviving elements are biological legacies passed from the pre-disturbance ecosystem to the regenerating ecosystem that comes after.  Biological legacies are crucial for ecological recovery.  They may serve as lifeboats for many species, provide seed and other inocula, and enrich the structure of the regenerated forest.  Large old trees, snags, and logs are critical wildlife habitat and, once removed, take a very long time to replace."
-----------------------------
Benefits of Forest Fires

Published by Spiedr Ltd, 10 Sep 2019
https://www.spiedr.com/blog/wildfire- benefits/
excerpt:

“Usually when we think of fire, we think of destruction. However, this is not an accurate or holistic understanding of the effects of wildfires on our environment. Forest fires actually have many positive effects as well. In fact, the benefits of a naturally occurring wildfire generally outweigh the negative effects, at least when the area affected doesn’t threaten human-made structures or communities.”

Obviously wildfire inhibits some growth, but it stimulates a great deal of new growth as well. After a fire, some of the forest canopy has burned away and is less dense, which means it lets more sunlight reach the forest floor. This causes new growth of smaller plants and shrubs along the ground. Additionally, when plant matter is burned, the nutrients from it are present in the ash, which goes into the soil on the forest floor and helps new plants grow.

Wildfires change the ecosystem in a natural and beneficial way that promotes diversity of animal and plant life. Stumps and burnt-out trees remaining after a forest fire provide a habitat for lots of different species that would not have lived there before these structures were provided. Plants that couldn’t grow in the area before begin to appear after a fire due to added nutrients from ash and more light from the increased sunlight exposure.

Forest fires also reduce the population of invasive species so that native plants and animals can once again thrive.”
-----------------------------
Strategic Forest Reserves can protect biodiversity in the western United States and mitigate climate change

By Beverly Law Ph.D., Logan Berner Ph.D, Polly Boutte, David Mildrexler, and William Ripple Ph.D
Published by Communications Earth & Environment, December 14, 2021
https://www.nature.com/articles/s43247-021-00326-0

excerpt:

“Forest preservation is crucial for protecting biodiversity and mitigating climate change. Here we assess current forest preservation in the western United States using spatial data and find that beyond the 18.9% (17.5 Mha) currently protected, an additional 11.1% (10.3 Mha) is needed to achieve 30% preservation by 2030 (30 × 30). To help meet this regional preservation target, we developed a framework that prioritizes forestlands for preservation using spatial metrics of biodiversity and/or carbon within each ecoregion. We show that meeting this preservation target would lead to greater protection of animal and tree species habitat, current carbon stocks, future carbon accumulation, and forests that are important for surface drinking water. The highest priority forestlands are primarily owned by the federal government, though substantial areas are also owned by private entities and state and tribal governments. Establishing Strategic Forest Reserves would help protect biodiversity and carbon for climate adaptation and mitigation.”
-----------------------------
Wildfire Benefits Many Bird Species
By Alisa Opar

Published by National Audubon Society, July 29, 2011
https://www.audubon.org/news/wildfire-benefits-many-bird-species
excerpt:

“Black-backed woodpeckers are perhaps the most iconic of post-fire species, since they’re wholly reliant on burn zones. They forage at smaller, charred trees, but when it comes to finding a home, they single out trees with previously decayed heartwood—nicknamed “spike tops”—where they excavate their nests the year after a fire. Just how they locate freshly charred forests is a bit of a mystery. Beetles are attracted to smoke and emit pheromones, and the woodpeckers might follow their chemical trail. Or perhaps they simply chase the flames, says Dick Hutto, a University of Montana professor who has studied the birds for nearly 20 years. “It’s not that hard for us to pinpoint a fire,” he says, “and they can fly.”
-----------------------------
The Ecology of Severely Burned Forests
By Richard L. Hutto, Ph.D.
Published in Counterpunch, July 19, 2008
https://www.counterpunch.org/2008/07/19/the-ecology-of-severely-burned-forests/

excerpt:

“As summer wildfire season begins in earnest throughout much of the West, it's important for the public and policymakers to recognize the important role that severely burned forests play in maintaining wildlife populations and healthy forests.  Severely burned forests are neither "destroyed" nor "lifeless."

From my perspective as an ecologist, I have become aware of one of nature's best-kept secrets - there are some plant and animal species that one is hard-pressed to see anywhere outside a severely burned forest.”

“An appreciation of the biological uniqueness of severely burned forests is important because if we value and want to maintain the full variety of organisms with which we share this Earth, we must begin to recognize the healthy nature of severely burned forests.  We must also begin to recognize that those are the very forests targeted for postfire logging activity.  Unfortunately, postfire logging removes the very element - dense stands of dead trees - upon which many fire-dependent species depend for nest sites and food resources.”

-----------------------------
Mission Impossible
By Jason Mark
An Earth Island Institute Publication, winter 2009
https://www.earthisland.org/journal/index.php/magazine/entry/mission_impossible/
excerpt:

“For Pyne and many others who study wildfires, the conventional understanding of firefighting has led us to the misguided conclusion that this is a struggle we can win.  In much of the West, fire is an ordinary part of the landscape, a feature as essential to many ecosystems as rivers and grasses.  Periodic fires are nothing more than regular disturbances; it is us who have made them into disasters.”

-----------------------------
City seeks balance: housing needs and forest benefits
bY: cLIFFORD HEBERDEN

Published by: Salish Current, May 5, 2023
https://salish-current.org/2023/05/05/city-seeks-balance-housing-needs-and-forest-benefits/
excerpt:

“Burns said development decisions in those areas need to weigh values to determine what is in the best interest of the community.
“Such values include protecting high-value habitats, planning for climate change, providing affordable housing, protecting water quality, providing equitable community services and maintaining public safety,” Burns said.”
-----------------------------
Applications of Tree-Ring Dating
By Lori Martinez

Published by Laboratory of Tree-Ring Research at the University of Arizona, February, 2000
http://www.ltrr.arizona.edu/lorim/apps.html
excerpt:

"During recent decades, ecologists have learned that forest fires were a pervasive phenomenon in practically all forests of the world, even the rainforests.  Humans have severely disrupted the natural pattern of fire across the landscape, especially during the last 100 years.  Therefore, if forests are to be returned to their more 'natural' state, fire will have to be reintroduced."

-----------------------------

Snag use by foraging black-backed woodpeckers (Picoides articus) in a recently burned eastern boreal forest

By Antoine Nappi Ph.D., Pierre Drapeau Ph.D., Jean-François Giroux Ph.D.

and Jean-Pierre Savard Ph.D.

Published in The Auk 120(2): 505-511. 2003.
https://academic.oup.com/auk/article/120/2/505/5562127

excerpt:

"Contrary to what you may think, a forest fire does not reduce everything to a lifeless ash.  Instead, it leaves behind a landscape of blackened trees interspersed with remnants of green, intact forest.  Post-fire specialists such as wood-boring insects quickly colonize the dead trees (snags), attracting an array of woodpeckers."
"Identifying the ecological value of a post-fire structure and the characteristics that make it attractive to wildlife is important.”
-----------------------------
Managing fire-prone forests in the western United States
By Reed F. Noss Ph.D., Jerry F. Franklin Ph.D., William Baker, Ph.D., Tania Schoennagel, Ph.D., and Peter B. Moyle, Ph.D.

Published by Frontiers in Ecology and the Environment 4(9):481-487. 2006
https://www.frames.gov/catalog/16938
excerpt:

“Managing fire-prone forests in the western United States The management of fire-prone forests is one of the most controversial natural resource issues in the US today, particularly in the west of the country. Although vegetation and wildlife in these forests are adapted to fire, the historical range of fire frequency and severity was huge. When fire regimes are altered by human activity, major effects on biodiversity and ecosystem function are unavoidable. We review the ecological science relevant to developing and implementing fire and fuel management policies for forests before, during, and after wildfires. Fire exclusion led to major deviations from historical variability in many dry, low-elevation forests, but not in other forests, such as those characterized by high severity fires recurring at intervals longer than the period of active fire exclusion. Restoration and management of fire-prone forests should be precautionary, allow or mimic natural fire regimes as much as possible, and generally avoid intensive practices such as post-fire logging and planting.”
-----------------------------
The Ecological Importance of Forest Fires
Published by Greentumble,
https://greentumble.com/the-ecological-importance-of-forest-fires/
excerpt:

“Forest fires can and do occur naturally and play a number of important roles in ecosystems, and are commonly referred to as “wildfires.”
Many types of forests have evolved to utilize fire disturbances to maintain ecosystem health and to regenerate. For example, many tree species actually require fire to germinate their seeds, and forest fires return important nutrients to the forest soil that was previously being stored in biomass.
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Wildfires help to clear out dead wood and other materials that would otherwise have taken much longer to break down and provide soil nutrition for the next generation of trees and plants living in that forest. This process helps to keep a forest ecosystem healthy.
Burned forests serve as important habitat for many species, such as the Black-backed Woodpecker, Picoides arcticus, that is specialized to live and thrive in forests that have experienced severe burning.
After a forest fire occurs, a process called ecological succession takes place, where the ecosystem goes through a series of changes and eventually develops into a mature forest again.
Typically, the first species that recolonize a site after a fire are pioneer herbaceous species, such as fast-growing grasses and weeds. Next, slower-growing and taller types of plants come in. Later, early successional tree species, such as small pine trees come in, and then larger pine trees become established.

-----------------------------
Rising from the ashes: Forest fires give way to new growth
Published in Science Buzz supported by the National Science Foundation, May 18, 2007
https://www.sciencebuzz.org/blog/rising_from_the_ashes_forest_fires_give_way_to_new_growth

excerpt:

“As a rule of thumb, timber experts say that any particular chunk of ground in the forest should be touched by intense fire every 50 to 100 years.

But the power of the fire is just the first step in forest regrowth.  Weather patterns in the affected area over the nest year will play a big role in how the new forests develop.  A summer of drought could kill the newly released seeds and short-circuit any new growth.  That could give new species of trees a chance to grow in the area.  Normal rains mixed with the nutrients left on the ground from the fire could be a great booster shot to getting the seeds off to a flying start.

Other natural benefits can be seen from fires.  For instance, the once-rare black-backed woodpecker is now a regular site in the BWCA with the abundance of dead trees from recent smaller fires and the 1999 wind blow down of trees.  New shrubs and ground vegetation is appealing to different kinds of wildlife to snack on.”

-----------------------------
Dead Wood: From Forester’s Bane to Environmental Boon
By Thomas, Jack Ward Ph.D., US Forest Service Chief
USDA Forest Service Gen. Tech. Rep. PSW-GTR-181. 2002.
http://www.fs.fed.us/psw/publications/documents/gtr-181/003_Thomas.pdf
excerpt:

"We considered that 71 species of birds and 51 mammals (122 out of 378 vertebrate species in the Blue Mountains—32 percent) depended to some degree on snags as a habitat component. When we further considered that snags were becoming ever more scarce under the forest management regimes in place, it was clear that there was a problem developing (Thomas and others 1979). That problem could take the form of an impending collision with the Endangered Species Act of 1973. Or, more likely, there was a problem that was related to the purpose of that Act (“to provide a means whereby the ecosystems upon which endangered and threatened species depend may be conserved” [Endangered Species Act of 1973, Sec. 2 (b) (1)]).
This was likewise true of down woody material. We believed that 5 amphibians, 9 reptiles, 116 birds, and 49 mammals (179 out of 378 vertebrate species—47 percent) made some use of logs and other down woody materials (Maser and others 1979).”
-----------------------------
“Wildfire in British Columbia”

BC Forest Facts, September 2003
http://www.llbc.leg.bc.ca/public/PubDocs/bcdocs/364421/wildfire_bc.pdf"

excerpt:

“Wildfire is a natural part of most ecosystems across British Columbia.  It helps to renew the forest, maintain the diversity of plant and animal life, and keep insects and disease in check.  It opens up dense forest to allow the growth of shrubs and grasses, creating browse for deer, moose, elk and other animals.  It releases nutrients locked in slowly decaying logs.”

-----------------------------
Logging, thinning would not curtail wildfires
By George Wuerthner
The Register - Guard (Eugene Ore.), December 26, 2008
http://wuerthner.blogspot.com/2008/12/logging-thinning-would-not-curtail.html
excerpt:

“Healthy ecosystems burn, and often burn by the tens of millions of acres.  The spate of large wildfires we are experiencing now are not “abnormal” or an indication of “unhealthy” forest.  Rather, we are seeing the natural response of a healthy forest ecosystem.

Given that wildfire was so common for thousands of years, it is not surprising that recent research shows that wildfires, particularly severe wildfires, increase biodiversity.

If anything, we probably need more wildfire, not less.  With global warming we will probably get it, as vegetative communities adapt to new climatic realities.”

-----------------------------
Why Forest Fires Are Good for the Environment (Even Though They Are Terrifying)
Published by the Everyday Wanderer, August 22, 2018
https://everydaywanderer.com/why-forest-fires-are-good
excerpt:

“Even the healthiest of forests contain dead trees and decaying plant matter. So one of the reasons forest fires are good is because they help clear out dead and diseased trees, decaying leaves, and other unhelpful vegetation so that new plants can grow. This includes eradicating non-native, invasive plants like the sweet-smelling, but super obnoxious honeysuckle. Wildfires also exterminate the disease or insects that were damaging the forest.”

“Fire is a natural process that returns nutrients to the soil quickly, creating a natural fertilizer for the plants and trees that remain. So it’s not uncommon to see new growth within a few days of a forest fire. In particular, wildflowers thrive after a forest fire and can be seen blooming abundantly after the flames are stamped out.”

“Scientists report that young-growth forests recovering from fire are home to more diverse communities of both plants and animals. What remains of the burned trees provides an attractive home to a variety of small mammals and birds. More than 40 types of insects make a beeline to the area burned by forest fire. This helps endangered species, like the red-cockaded woodpecker mentioned above and the Delmarva fox squirrel, to thrive as they feast on the bugs. Antelope, elk, and other herbivores flourish in the area burned by forest fires as the new growth provides a smorgasbord of delicious food for them. And, of course, bears enjoy huckleberries.”

-----------------------------
Why forests need fires, insects and diseases
Published by the Canadian Government, August 10, 2020
https://www.nrcan.gc.ca/our-natural-resources/forests-forestry/wildland-fires-insects-disturban/why-forests-need-fires-insects-and-diseases/13081
excerpt:

“Fire, the primary change agent in the boreal zone, is as crucial to forest renewal as the sun and rain. Forest fires release valuable nutrients stored in the litter on the forest floor. They open the forest canopy to sunlight, which stimulates new growth. They allow some tree species, like lodgepole and jack pine, to reproduce, opening their cones and freeing their seeds.”
“Insects are important in the life cycle of boreal forests. Large insect outbreaks that occur regularly help to renew the forests. Insects release nutrients stored within trees. Infestations also eliminate sick and aging trees, reducing competition among trees and making the ecosystem more productive.”

“Diseases contribute to the forest ecosystem by speeding up the mortality of weak and over-mature trees, clearing the way for forest renewal and increasing biodiversity. Diseases also break down dead plant material, a process that recycles nutrients and organic matter. Root diseases are among the most common in boreal forests.”
-----------------------------
Benefits of Fire
Published by the National Park Service, 
https://www.nps.gov/subjects/fire/upload/benefits-of-fire.pdf
excerpt:

“Why does fire need to be a part of the picture? From 1872 when Yellowstone became the world’s first national park until the mid-twentieth century, land managers were dedicated to stopping what they saw as destruction of forests by fire. While some scientists and land managers had recognized the value of fire on the land and advocated its use, it was not until the 1960s that this view resulted in a change of National Park Service policy.” (Pg 1)
“With fire suppression, fire was removed from the cycle and ecosystems began to get out of balance.” (pg 1)
“During a wildfire, managers may choose to steer the fire away from certain areas by digging fireline or burning vegetation in advance of the fire to create a buffer. These targeted actions protect special resources or reduce smoke emissions in specific areas while still allowing beneficial fire spread in other areas. If conditions change and it is decided that the fire is no longer achieving the objectives, it may be put out.”
-----------------------------
The Ecological Benefits of Fire
Published by National Geographic
https://education.nationalgeographic.org/resource/ecological-benefits-fire/
excerpt:

“It might seem counterintuitive that a fire, which burns plant life and endangers animals within an ecosystem, could promote ecological health. But fire is a natural phenomenon, and nature has evolved with its presence. Many ecosystems benefit from periodic fires, because they clear out dead organic material—and some plant and animal populations require the benefits fire brings to survive and reproduce.”
“For example, as dead or decaying plants begin to build up on the ground, they may prevent organisms within the soil from accessing nutrients or block animals on the land from accessing the soil. This coating of dead organic matter can also choke outgrowth of smaller or new plants. When humans perform a prescribed burn, the goal is to remove that layer of decay in a controlled manner, allowing the other, healthy parts of the ecosystem to thrive. Moreover, nutrients released from the burned material, which includes dead plants and animals, return more quickly into the soil than if they had slowly decayed over time. In this way, fire increases soil fertility—a benefit that has been exploited by farmers for centuries.”
-----------------------------
Are Wildfires Good for the Environment?

Published by the Western Fire Chief’s Assn., March 4, 2024
https://wfca.com/wildfire-articles/are-wildfires-good-for-the-environment/
excerpt:

What are the Benefits of Wildfire?
Fire Prevents Fire
It may seem strange, but smaller fires can actually prevent bigger ones from occurring. This is because smaller, cooler fires can help to remove any potential fuel like dry leaves, logs, and overgrown shrubs. These smaller fires are not hot enough to damage the established trees, but are still hot enough to rid the forest floor of excess fuel that can feed stronger, hotter, and more dangerous fires.
Provides Habitat
In many ecosystems, fires are a natural part of life, and many plants and animals are adapted to regular burns. Small fires that clear out overgrown areas of heavy brush allow room for a variety of new plants to grow. The assortment of new plants provides valuable food and habitat for many wildlife species, encouraging greater biodiversity.
In forests, low-severity fires can help thin the canopy, allowing sunlight to reach the forest floor. For the soil, the combination of new light, open space, and nutrient-rich ash creates the perfect conditions for new seedlings.
Some species have evolved to depend on fires for their reproduction. For example, species like Jack Pine and the majestic Giant Sequoia rely on fire to be able to release their seeds – meaning wildfires are crucial to enabling new growth.

Kills Diseases
Another benefit of wildfires is that they can help to kill diseases and harmful insects. The fire helps to suppress the spread of pests and the ash left by the burned vegetation provides a valuable source of nutrients for the remaining trees and plants.

-----------------------------
FIRE’S LEGACY

Published by the USFS, 2021
https://smokeybear.com/en/about-wildland-fire/benefits-of-fire
excerpt:

“Ecosystems that are dependent on fire to thin the forest canopy and cultivate the forest floor are slowly transformed without enough natural fire. Sunlight-dependent native plant species are overtaken by those that like shade, and the whole ecosystem becomes less diverse, more dense from undergrowth, and littered with dead plant material.”
-----------------------------
How Does a Forest Fire Benefit Living Things?

By Laurie Dove
Published by How Stuff Works, 2024
https://science.howstuffworks.com/environmental/green-science/how-forest-fire-benefit-living-things-2.htm
excerpt:

“And, when fire rages through dry underbrush, it clears thick growth so sunlight can reach the forest floor and encourage the growth of native species. Fire frees these plants from the competition delivered by invasive weedsand eliminates diseases or droves of insects that may have been causing damage to old growth. Wildflowers begin to bloom abundantly.

Most young, healthy trees are resilient enough to survive a forest fire and will soon have a growth spurt, thanks to flames that thin light-banning canopies above (source National Geographic).  And scientists report young-growth forests recovering from fire are home to more diverse species, in both plants and animals (source Krock).  This is because the remnants of burned trees offer attractive habitats to birds and small mammals, and nutrients from burned vegetation continue to leach into the soil to fuel the birth of new plants (source Pacific Biodiversity Institute).
-----------------------------
Benefits of Forest Fires

By Francie McGowan
https://ucanr.edu/sites/Tuolumne_County_Master_Gardeners/files/175299.pdf
excerpt:

“Before European settlers came to these mountains, fires were a natural part of the ecology of the forest. Whether ignited by lightning, or by Native Americans, fires burned at regular intervals throughout a broad area extending from the foothills up to the mixed conifer forests at higher elevations. John Muir, in 1895, described how forest fires occurred in the Sierra Nevada: "In the main forest belt of California, fires seldom or never sweep from tree to tree in broad allenveloping sheets .... Here the fires creep from tree to tree, nibbling their way on the needlestrewn ground.”
“Although logging has helped clear some areas of the forest, selective logging, if removing only the largest trees, can add to the problem by harvesting large, healthy trees and leaving smaller trees and slash. This, along with undergrowth not cleared by homeowners, creates "ladder fuels”—small trees and brush which carry a fire into the forest canopy.

Forest fires allow conifers to remain the dominant tree species in the Sierra. The heat from the fire opens serotinous cones and allows their seeds to fall to the forest floor. These then germinate and grow into new trees. Some examples of plants that depend on fire for germination are from the buckhorn family, native morning glory, rock rose family and ceanothus. Chaparral plants, including manzanita and scrub oak, also require intense heat for seed germination.

Fires are essential in removing exotic plants from the ecosystem, giving an edge to native species so they can germinate and grow. The forest fauna depend on these native plants for food. Dead wood, withering plants and weaker trees are removed by fire, allowing sunlight to stream through the fire-opened areas. The newly admitted light gives rise to an abundance of wildflowers and stronger, more robust forest growth. Reducing the competition for nutrients and water allows established trees to grow stronger. Less competition for water results in fuller rivers and streams.”
-----------------------------
The Ecological Benefits of Forest Fires
By TJ BLackman

Published by eartheasy, September 3, 2015

https://learn.eartheasy.com/articles/the-ecological-benefits-of-forest-fires/
excerpt:

“Even a large and severe fire does not usually wipe out an entire forest. Temperatures and conditions vary within a fire, which cause it to burn in patchwork pattern. Fire ‘refuges’ are often scattered throughout a forest. These are naturally occurring, moist areas that are protected from a burn and are capable of supplying a seed source to help repopulate the surrounding burnt areas after a fire.
Fires also open the forest canopies to allow sunlight to reach the forest floor, benefitting the many plants that are shade intolerant and cannot compete with more shade tolerant plants. The Sequoias (also known as giant Redwoods), for example, utilize the pattern of periodic opening of the forest canopy to enable saplings to become established by having access to newly available sunlight.
Fires are a great way of clearing out the clutter. They can break down nutrients and minerals in burning plants and other debris such as old logs, leaves and dense undergrowth and restore them to the soil, thus making for a more fertile area. The increase in available nutrients in the soil after the fire also helps create the perfect condition to boost microbial life in the forest floor.”
-----------------------------
Benefits of Forest Fires
Published by SPIEDR, September 10, 2019
https://www.spiedr.com/blog/wildfire-benefits/
excerpt:

“Usually when we think of fire, we think of destruction. However, this is not an accurate or holistic understanding of the effects of wildfires on our environment. Forest fires actually have many positive effects as well. In fact, the benefits of a naturally occurring wildfire generally outweigh the negative effects, at least when the area affected is doesn’t threaten human-made structures or communities.”
“Obviously wildfire inhibits some growth, but it stimulates a great deal of new growth as well. After a fire, some of the forest canopy has burned away and is less dense, which means it lets more sunlight reach the forest floor. This causes new growth of smaller plants and shrubs along the ground. Additionally, when plant matter is burned, the nutrients from it are present in the ash, which goes into the soil on the forest floor and helps new plants grow.”
“Wildfires change the ecosystem in a natural and beneficial way that promotes diversity of animal and plant life. Stumps and burnt-out trees remaining after a forest fire provide a habitat for lots of different species that would not have lived there before these structures were provided. Plants that couldn’t grow in the area before begin to appear after a fire due to added nutrients from ash and more light from the increased sunlight exposure.
Forest fires also reduce the population of invasive species so that native plants and animals can once again thrive.”
-----------------------------
Why forests need fires, insects and diseases

Published by the Government of Canada
https://natural-resources.canada.ca/our-natural-resources/forests/insects-disturbances/why-forests-need-fires-insects-and-diseases/13081
excerpt:

“Natural disturbances such as forest fires, insect and disease outbreaks, drought, wind throw and floods have occurred in Canada’s forests for thousands of years. Disturbance is part of the natural life cycle of the forest and most often helps the forest to renew itself.
Disturbances are particularly important to the cycle of regeneration and regrowth in boreal forests. Fires, as well as insect and disease outbreaks, often occur on a large scale there, more so than in Canada’s temperate forests. Here are some of the ways that these natural disturbances work to renew boreal forests.”

“Fire, the primary change agent in the boreal zone, is as crucial to forest renewal as the sun and rain. Forest fires release valuable nutrients stored in the litter on the forest floor. They open the forest canopy to sunlight, which stimulates new growth. They allow some tree species, like lodgepole and jack pine, to reproduce, opening their cones and freeing their seeds.”
-----------------------------
How Can Ecosystems Benefit From Wildfires?

Published by SmokeD, September 19, 2023
https://smokedsystem.com/how-can-ecosystems-benefit-from-wildfires/
excerpt:

“Nowadays, we associate wildfires mainly with land and property damage, environmental harm, and financial losses they cause. However, it’s important to remember that fire is, first and foremost, a natural phenomenon that’s been a constant in wildland and forest ecosystems long before Smokey Bear started teaching us about the dangers of forest fires.”
“Can Wildfires have any Benefits?

At first glance, the answer may seem obvious. After all, fires can destroy habitats and endanger or displace entire populations of plants and animals, so how could they be beneficial in any way, right? But the truth, while counterintuitive, is undeniable – many ecosystems can not only benefit from periodic fires but prosper thanks to them.”
-----------------------------
What Species Benefit From Forest Fires?
By Shardonae Williams
Published by the Ocean Blue project, 
https://oceanblueproject.org/fire-ecology-of-pacific-northwest-forests/
excerpt:

“Forest fires can be destructive to life, property, and natural resources. The aftermath is often so harmful that it is hard to believe that the fires are a natural cleanse for the forest.
You see, fires have been a part of maintaining the ecosystem for hundreds of years. So, the species within the forest learned how to adapt to the fires long ago.
There is no denying that animals are displaced during a forest fire. But we can also count on the burned ground returning in a better state for the inhabitants of the forest.”
“Like any other living system, the earth is remarkable at replenishing itself. It may be hard to accept that forest fires are a natural process of keeping the ecosystem healthy.
All in all, forest fires help to improve the wildlife habitat. According to the National Geographic Society, “Several plants require fire to move along their life cycles.”
-----------------------------
Key Insights for Wildfire Management in Western Washington: Fire Regime and Forest Structure

By Emily Fales, Service Forester, South Puget Sound region, Department of Natural Resources, and Daniel Donato, Natural Resource Scientist, Department of Natural Resources,
Published by Washington State University extension, February 6, 2024
https://foreststewardshipnotes.wordpress.com/2024/02/06/key-insights-for-wildfire-management-in-western-washington-fire-regime-and-forest-structure/
excerpt:

“In wildfire ecology, grasping the fire regime of an ecosystem is imperative for the effective management and preservation of biologically and structurally diverse forests. Eastern Washington’s forest ecosystems have historically thrived alongside regular, low-intensity fires, playing a crucial role in upholding lower fuel densities. In contrast, westside forests have evolved to endure less frequent but more intense wildfires, leading to naturally higher fuel densities and the development of niche-rich ecosystems. These ecosystems play a vital role in promoting biodiversity, ensuring stability, supporting ecosystem services, adapting to changes, and providing aesthetic and cultural values.”
“We’ve been advising people for some time now that thinning and other Firewise practices have their place on the west side, but also have their limitations (more so than in other systems) which we must recognize. Treatments can certainly make sense in the drier mixed-severity fire-regime parts of the westside, as well as around human communities and infrastructure. They probably can make a difference in the smaller, moderate-condition fires, so targeted implementation can absolutely be part of the toolbox. The limitations come in part from the presence of the large wind-driven fire events, which we’ve seen can pretty much run over everything in their path, regardless of any prior treatments, fuel breaks, or variations in forest structure or ownership (like the 2020 fires in Oregon did). So, we must expect that some fires will simply not respond to Firewise type treatments and be prepared with other contingencies, like evacuation plans similar to those for hurricanes, and tsunamis. There’s nothing fatalistic about this idea; rather it is critical for saving lives and part of being smartly prepared, with humility for a force of nature.”
-----------------------------
Fire FAQs—Managing Wildfire for Resource Benefit: What is it and is it beneficial?
By Carrie Berger, Stephen Fitzgerald and Dan Leavell
Published by Oregon State University Extension Service, April 2018
https://extension.oregonstate.edu/catalog/pub/em-9193-fire-faqs-managing-wildfire-resource-benefit-what-it-it-beneficial
excerpt:

“Legendary forest fires of the late 1800s and early 1900s bolstered the argument that forest fires threatened commercial timber supplies and contributed to the belief that fire is a danger that, without exception, needed to be stopped. Following the 1910 fire season, the U.S. Forest Service adopted a policy of total fire suppression. By 1935, the “10 a.m. rule” was in place, stating that all wildland fires were to be completely out by 10 o’clock on the morning following the initial report.
In 1968, the National Park Service shifted its policy to recognize fire as an ecological process. In 1974, the U.S. Forest Service similarly changed its strategy, moving away from total fire suppression to a wider variety of fire management tools. This allowed certain fires in some wilderness areas to burn without active, direct suppression and with minimal management. Terms such as “let burn,” “prescribed natural fire,” and “wildland fire use” were used to describe unplanned ignitions as a way to achieve a range of resource management objectives. “Managed wildfire for resource benefit” is the widely accepted term used today and is a broader framework that applies inside and outside of wilderness areas.”

“The Science Analysis of The National Cohesive Wildland Fire Management Strategy concludes: “Managing wildfire for resource objectives and ecological purposes is a useful tool for managing fire-adapted ecosystems and achieving fire-resilient landscapes, but has limited potential for broad application throughout the nation because of its inherent risk and statutory constraints.” “
-----------------------------
FIRE ECOLOGY AND WHAT HAPPENS AFTER FOREST FIRES

By Meaghan Weeden

Published by ONETREEPLANTED, May 21, 2024

https://onetreeplanted.org/blogs/stories/fire-ecology-after-forest-fires
excerpt:

“In some ecosystems, fire has historically played an integral role in shaping and maintaining the landscape. As a result, many native plant and animal species have developed unique strategies to withstand blazes.”
-----------------------------
How Wildfires impact Wildlife
By Andrew Moore
Published by 

NC State University, College of Natural Resources, September 1, 2023

https://cnr.ncsu.edu/news/2023/09/how-wildfires-impact-wildlife/
excerpt:

“Some animals, especially those that are immobile or too slow to escape, are more vulnerable to the smoke and heat of wildfires. But the majority of the wildfire-related effects on wildlife are linked to changes in vegetation structure and composition following the fire.

“The losers are losers because habitat disappears as the vegetation changes following a fire,” Moorman said. “Conversely, the winners are winners because their habitat requirements match the post-fire conditions.” “
“Research shows that some lizard species and even herbivores like white-tailed deer and elk. However, because the ground becomes hotter and drier due to increased light penetration, salamanders and other animals that prefer cool, moist microclimates may be displaced for a period of time.”
-----------------------------
Benefits of Burning
Published by the American Forests Foundation
https://mylandplan.org/content/benefits-burning
excerpt:

“Contrary to what we’re often taught, fire and forests aren’t always a bad combination. Fire can actually renew and reinvigorate your woods.”
-----------------------------
How some wildlife can benefit from wildfires and their aftermath, according to environmentalists
CBC News, Posted: Jun 12, 2023
https://www.cbc.ca/news/canada/british-columbia/wildfire-wildlife-silver-lining-1.6872085
excerpt:

“Although massive wildfires can cause disruption and danger to both wildlife and humans, environmentalists in B.C. note these wildfires can also bring benefits to certain species.
According to Jesse Zeman, executive director of the B.C. Wildlife Federation, burned forest trees release nutrients into the soil, and the absence of canopy barriers allows for increased sunlight.
These factors, he says, contribute to the regeneration of the soil, making it suitable for the growth of new plants and berries, which serve as essential food sources for moose, grizzly bears, elk, mule deer and sheep.

"We'll see species like sheep or deer move into these burns after the first rain because there's a bunch of really fresh shoots that have a lot of digestible energy and high protein content." “
-----------------------------
The Role of Fire
Published by Parks Canada
https://parks.canada.ca/nature/science/conservation/feu-fire/role
excerpt:

“Fire has been part of grassland, brush and forest ecosystems in Canada for as long as they have existed. Like storms, avalanches, and floods, fire is a powerful force of change in nature. It renews and recycles ecosystems.
Many ecosystems have evolved with fire and depend on it for survival. A recently burned area may seem lifeless, but many species survive and thrive, giving rise to new, healthier ecosystems. Fire kick-starts regeneration by providing ideal growing conditions for sun-loving plant species. Wildlife search out these recently burned areas, searching for the nutritious plants and grasses that are the first to pop up.
Over time, fires create a mosaic of vegetation, with different ages and types. This provides a rich variety of habitats that support many species of insects, mammals and birds. This is biodiversity — it indicates a thriving ecosystem that is likely to survive in the future.”

-----------------------------
Short-term effects of post-fire salvage logging intensity and activity on breeding birds in the Sierra Nevada Mountains, USA
By Alisaa Fogg et al
Published by Fire Ecology, September 3, 2022

https://fireecology.springeropen.com/articles/10.1186/s42408-022-00144-5

excerpt:

“Salvage operations removed an average of 71% of the snag basal area in the Chips Fire and 64% in the Rim Fire within 50 m of our salvaged survey locations. Bird species responses to salvage in both fires were largely non-significant or negative (Chips: 11 negative, 4 positive, 19 non-significant; Rim: 13 negative, 4 positive, 20 non-significant). Statistical support for the salvage intensity vs. salvage activity models was split evenly among all species. Positive salvage responders in both fires included species adapted to open habitats and seed consumers, while a wide variety of species, including woodpeckers, species associated with open and dense mature forest, and some shrub nesters, responded negatively to salvage. We also evaluated five salvage prescription scenarios based on snag basal area, salvage intensity, and area treated to determine whether any combination could minimize the negative effects on the salvage-sensitive species yet retain the same salvage yield. The scenarios with the smallest area targeted with high-intensity salvage saw the smallest declines in abundance and diversity, but nearly all scenarios reduced both measures.”
-----------------------------
Post Fire Logging–a bad deal for forest ecosystems

By George Wuerthner
Published by The Wildlife News, March 19, 2015
https://www.thewildlifenews.com/2015/03/19/post-fire-logging-a-bad-deal-for-forest-ecosystems/
excerpt:

The research will undoubtedly be used by pro logging advocates to justify more post fire logging under the guise that it will prevent or reduce future severe fires–which is the conclusion of the study for a specific short period of perhaps 10-20 years.
A couple of points to keep in mind.
Keep in mind this study was done by the Forest Service researchers and have failed to put their research into an ecological context.

Their starting assumption is that “Post-fire logging may provide an economical way to expand the scope of restoration-based fuel reduction treatments, reduce the threat of future high-severity wildfires, and improve future forest resiliency to fire in dry coniferous forests.”

This assumption is not necessarily a given in my view. I do not want to improve forest resilience to fire because I do not want to reduce future high severity fires and I believe we already have too few fires, and not enough large fires burning. And we definitely do not have enough snags, down wood, etc. in our forested ecosystems due to past logging practices. So the starting goal of this paper, I believe is not ecologically valid.”
-----------------------------
Post-fire Salvage Logging
Published by the Northern Rockies Fire Science Network
https://nrfirescience.org/hot-topics/post-fire-salvage-logging
excerpt:

“Opinions on post-fire salvage logging vary greatly. Proponents of salvage logging after fire emphasize the need for prompt harvest because the economic value of timber declines rapidly in fire-damaged trees. Opponents of salvage logging worry that this is adding ‘insult to injury’ by imposing logging with attendant soil disturbance and soil erosion potential. Ecologists express concern that cavity-nesting birds and other wildlife can be negatively affected by harvesting, particularly if logging is extensive and few trees are left.
The publications and media in this hot topic address the effects of salvage logging on plants, biodiversity, and cavity-nesting birds. They also cover a range of research that includes, but is not limited to, the ecological impacts of salvage logging; the effects of salvage logging on soil, sediment production, mountain pine beetles, and riparian systems.
This hot topic was developed in partnership with the University of Idaho.”
-----------------------------
Learning to Love ---- and Protect ----.Burned Trees
Published by The Revelator, 
https://therevelator.org/postfire-logging-ecology/
excerpt:

“A tree really has a second life after it’s been killed, particularly with fire-killed trees, which decay far slower than if a tree succumbs to disease or insects,” says Timothy Ingalsbee, a wildfire ecologist and executive director of the nonprofit Firefighters United for Safety, ethics and ecology. “I’ve called them ‘living dead trees.’”
Wildfire-ravaged forests may appear devoid of life from a distance — they’re often described in the media as “destroyed” or “moonscapes” — but the reality is quite different, as more than 200 scientists and land managers wrote in a letter to Congress when the 2018 Farm Bill contained proposals to speed up and expand logging on public lands in response to increasing wildfires:
“Though it may seem to laypersons that a postfire landscape is a catastrophe,” they wrote, “numerous studies tell us that even in the patches where fires burn most intensely, the resulting wildlife habitats are among the most biologically diverse in the West.”

