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Climate Change is no longer something in the future for other generations to worry about.
The last 5 years were the hottest on record in 139 years since temperature has been recorded.

This presents a defining challenge for the conservation community and requires the U.S. Fish and Wildlife 
Service to join with partners to apply their collective skills, determination, ingenuity and commitment to 
conserve our nation's natural resources.
Now is the time to act!– the future of fish, wildlife and humans hangs in the balance…

Presenter
Presentation Notes
Photo Credit: Migratory Birds by Tom Koerner/USFWS, Sea Otters USFWS, Monarchs by Jessica Bolser/USFWS, Sea Turtles by Megan Nagel/USFWSIntroduction: Climate Change is no longer something in the future that other generations need to worry about. The last five years were the hottest on record in the 139 years since temperature has been tracked. Climate change is described as the most compelling conservation challenge of our time. Its rapid acceleration is affecting our nation's fish, wildlife, and plant resources in profound ways. While many species will continue to thrive, some populations are already in decline and in some instances, may go extinct. Other species may require direct and continuous intervention by managers for their very survival. Humans are also being significantly impacted. This presents a defining challenge for the conservation community and requires the U.S. Fish and Wildlife Service to join with partners to apply their collective skills, determination, ingenuity and commitment to conserve our nation's natural resources. Now is the time to act – the future of fish, wildlife and humans hangs in the balance! And we cannot do it alone… USFWS Climate Change Strategic Plan: https://climatechange.lta.org/usfws-climate-change/  Three Strategies: Adaptation: Minimizing the impact of climate change on fish and wildlife through the application of cutting-edge science in managing species and habitats.  Mitigation: Reducing levels of greenhouse gases in the Earth’s atmosphere.  Engagement: Joining forces with others to seek solutions to the challenges and threats to fish and wildlife conservation posed by climate change. 



Our Changing Climate and Migratory Birds

Presenter
Presentation Notes
Photo: Tom Koerner/USFWSIncludes Conservation Education Curriculum: Our Changing Climate and Migratory Birds – The Story of the Arctic Tern Please visit this site to access the Curriculum: https://nctc.fws.gov/conservationconnect/climate.htmlThis activity is focused on the journey of the Arctic Tern, but it is applicable to many migratory birds – Loss of wetlands and important stop-over sites, loss of food, and warming temperatures in polar regions, all play a role in making an already tough journey even harder for migratory birds. Today, more than 2/3rds of North American birds are at risk because of many factors, including habitat loss, pollution, disease, outdoor cats, window collisions, etc., all of which are compounded by the devastating impacts of climate change. Learn more: USFWS Article Bird Habitat and Changing Climate: https://www.fws.gov/news/blog/index.cfm/2011/5/12/Nebraska-Wetland-Studies-Provide-Insight-into-Bird-Habitat-in-a-Changing-Climate#more  National Geographic article 400 North American birds (more than 2/3rds) at risk because of climate change: https://www.nationalgeographic.com/animals/article/climate-change-threatens-bird-species  USDA, Effects of Climate Change on Terrestrial Birds of North America: https://www.fs.usda.gov/ccrc/topics/effects-climate-change-terrestrial-birds-north-america  USFWS Migratory Bird Program: https://www.fws.gov/birds/index.php  World Migratory Bird Day: https://www.migratorybirdday.org/  USFWS Junior Duck Stamp Education Program:  https://www.fws.gov/birds/education/junior-duck-stamp-conservation-program.php  USFWS Shorebird Sister Schools Program: https://www.fws.gov/sssp/index.html  Cornell Lab of Ornithology , 3 Billion Birds Gone since 1970: https://www.birds.cornell.edu/home/bring-birds-back/  K-12 Education: https://www.birds.cornell.edu/k12#_ga=2.202232532.479048398.1614363923-1138196378.1614363923



Sea Otters, Climate Change and Ocean Acidification
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Photo Credit: USFWSSea Otters, Climate Change and Ocean Acidification Contributions form: Katherine Fitzgerald and Michele Zwartes, USFWS BiologistsIncludes Conservation Education Curriculum:  Recovering Sea Otters in a Changing Climate)  Please visit this site to access the Curriculum: https://nctc.fws.gov/conservationconnect/climate.htmlThe Federally threatened sea otter is a keystone species, meaning, their presence helps support the health and survival of many other species. They do this by eating sea urchins which, when urchin populations go unchecked, they can devour entire kelp forests. Kelp forests are the ocean’s ecosystem that supports thousands of forms of life with their abundant food, habitat and shelter. It also provides significant carbon storage. Sea otters eat a lot of food – up to 30% of their body weight per day. In addition to sea urchins, clams, mussels, crabs and snails are some of the many foods they like to eat. Increased atmospheric CO2 from the burning of fossil fuels not only causes the climate to warm, but it also makes the ocean more acidic – up to 25% of the carbon from the atmosphere is dissolved into the ocean and causes ocean acidification. Acidity in the water breaks down calcium and makes the shells of many of the species sea otters eat literally dissolve and they don’t survive. Additionally, climate change leads to more toxic algae blooms, which are toxic to many forms of life, including sea otters. The warming water also makes it hard for kelp forests to survive. Learn more: USFWS Southern Sea Otter Recovery Plan:   https://www.fws.gov/ventura/endangered/species/info/sso.html  USFWS Presentation,  Using Long-term research on sea otters and kelp forests to study effects of the climate change on coastal ecosystems: https://www.fws.gov/pacific/climatechange/meetings/coastal/pdf/sessione/tinker.pdf  KQED News report on sea otters and climate change: https://www.kqed.org/quest/65409/sea-otters-urchins-kelp-climate-change  NOAA Role of Kelp Forest: https://sanctuaries.noaa.gov/visit/ecosystems/kelpdesc.html  EPA Toxic Algae Blooms and Climate Change: https://www.epa.gov/nutrientpollution/climate-change-and-harmful-algal-blooms  UC Davis Study, Ocean Toxin a Heartbreaking Threat for Sea Otters: https://www.ucdavis.edu/news/ocean-toxin-heartbreaking-threat-sea-otters/  National Climate Assessment, Ocean Acidification: https://nca2014.globalchange.gov/report/our-changing-climate/ocean-acidification  Monterey Bay Aquarium Sea Otter Educators Page:   https://www.montereybayaquarium.org/animals/animals-a-to-z/sea-otter 



Polar Bears and Climate Change
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Photo Credit: Terry Debruyne/USFWSPolar Bears and Climate Change: Polar bears are long-lived carnivores with relatively low rates of reproduction and natural mortality. They are the largest member of the bear family, with the exception of Alaska’s Kodiak brown bears, which can equal polar bears in size. They are also greatly at risk because of climate change. Their primary habitat is sea ice, which they depend upon as a platform for hunting ice seals (their primary prey), seasonal and long-distance movements, travel to terrestrial maternal denning areas, resting, and mating. Sea ice loss caused from our warming planet is their greatest threat. The loss of sea ice is recorded at about 13% per decade – that means, if we don’t reverse climate change, in just 30 years 95% of the Arctic’s oldest and thickest ice will be gone. Recorded declines in sea ice have been correlated with declines in polar bear body condition, survival rates, and population size; and in May 2008 they were listed as a federally threatened species. The USFWS and our many partners are working hard to recover this iconic species. We recognize that addressing the primary threat to this species of climate change offers the most hope for ensuring polar bears remain a healthy part of the Arctic ecosystem. Learn more: Alaska USFWS Polar Bear information:  https://www.fws.gov/alaska/pages/what-we-do/marine-mammals/polar-bear-program  USFWS Polar Bear Facts: https://www.fws.gov/uploadedFiles/USFWS%20Polar%20bear%20Fact.pdf  USFWS Polar Bear Draft Conservation Management Plan: https://www.fws.gov/r7/PDFs/PBRT%20Recovery%20Plan%20Book.pdf  NOAA Polar bear fortunes vary across the Arctic: https://www.climate.gov/news-features/featured-images/polar-bear-fortunes-vary-across-arctic#:~:text=The%20Arctic%20Report%20Card%20describes,also%20causing%20polar%20bear%20decline.  World Wildlife Fund School Curriculum: https://www.worldwildlife.org/teaching-resources/toolkits/polar-bear-toolkit  



Salmon and Climate Change
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Photo Credit: Roger Tabor/USFWSContributions from: Mike Hudson, USFWS Fisheries BiologistSalmon and Climate Change Includes Conservation Education Curriculum:  Changing Climate, Changing Habitats, and SalmonPlease visit this site to access the Curriculum: https://nctc.fws.gov/conservationconnect/climate.htmlAcross the globe, cold water dependent fisheries are being impacted by climate change, and salmon are no exception. In the Pacific Northwest, the populations of many salmon species are already in significant decline and many are now protected under the Endangered Species Act. The effects of climate change are altering the timing and magnitude of stream flows, increasing stream temperatures, raising the sea level, and changing shorelines and ocean current patterns; all of which make recovery even more challenging. In watersheds, the effects of climate warming alter rainfall patterns, thus increasing the risk of floods and reducing snowpack, which lowers summer stream flows. In the ocean, climate affects the key process of coastal upwelling, a process that brings deep, nutrient-rich waters to the surface and fuels the growth of phytoplankton, which forms the base of the marine food web. Changes in this upwelling can propagate through the food web to such species as salmon by affecting the survival of juvenile fish when they swim from their natal stream into the ocean. Changes in marine water temperature also affect salmon survival by influencing the distribution and abundance of predators. Thus, to conserve Pacific salmon, impacts from climate change must be taken into account, from the “snowcaps to white caps,” to provide scientific advice for mitigating and adapting to climate change. With the decrease in salmon populations, Native cultures who have depended on salmon for thousands of years (“since time immemorial”) are at risk of losing their lifeways, culture and traditions. Additionally, the critical local economies connected to the fishing and seafood industry also face a grim future – by the end of the century, catches in fisheries are expected to decline by 21-24%.  Learn more: USFWS Endangered Species Bulletin, Salmon Research and Climate Change: https://www.fws.gov/endangered/news/bulletin-summer2009/salmon-research-and-climate-change.html  NOAA Impacts of Climate Change on Salmon of the Pacific Northwest pdf: https://www.webapps.nwfsc.noaa.gov/assets/4/9042_02102017_105951_Crozier.2016-BIOP-Lit-Rev-Salmon-Climate-Effects-2015.pdf  USFWS Brook Trout and Climate Change: https://www.fws.gov/news/blog/index.cfm/2011/6/1/Tennessee-Joint-Venture-Strives-to-Determine-the-Effects-of-Climate-Change-on-Brook-Trout#more  USDA Climate Change Resource Center, Salmon and Trout: https://www.fs.usda.gov/ccrc/topics/salmon-and-trout  Climate News Article, Global Warming is Pushing Pacific Salmon to the Brink, Federal Scientists Warn: https://insideclimatenews.org/news/29072019/pacific-salmon-climate-change-threat-endangered-columbia-river-california-idaho-oregon-study/  Guidelines for Considering  Traditional Knowledge in Climate Change Initiatives:   https://climatetkw.wordpress.com/ IUCN general info 2009: https://www.weadapt.org/sites/weadapt.org/files/legacy-new/placemarks/files/533ac6c85a5e0fact-sheet-red-list-salmon.pdf  NOAA 2019 vulnerability assessments: https://www.fisheries.noaa.gov/feature-story/west-coast-salmon-vulnerable-climate-change-some-show-resilience-shifting-environment  US Climate Resilience Toolkit – 2018 – How vulnerable are salmon to a changing climate:  https://toolkit.climate.gov/case-studies/how-vulnerable-are-salmon-changing-climate  State of the Salmon – 2020: https://stateofsalmon.wa.gov/ ; https://wa-rco.maps.arcgis.com/apps/Cascade/index.html?appid=e16566d90b2144b58be852e67ef22ef8 NOAA Fisheries, Warming Ocean Will Challenge Snake River Salmon Survival in Coming Decades: https://www.fisheries.noaa.gov/feature-story/warming-ocean-will-challenge-snake-river-salmon-survival-coming-decades-new-research NOAA, Pacific Salmon and Steelhead: https://www.fisheries.noaa.gov/species/pacific-salmon-and-steelhead USFWS Fish and Aquatics Conservation: https://www.fws.gov/fisheries/  USFWS Salmon in the Classroom Curriculum: https://www.fws.gov/pacific/fisheries/FY16Highlights/FY16SalmonInTheClassroom.cfm Salmon Curriculum: https://www.fws.gov/pacific/fisheries/documents/Salmon%20in%20the%20Classroom%20Final%202018.pdf  NOAA Curriculum, An Incredible Journey: https://www.fisheries.noaa.gov/west-coast/outreach-and-education/incredible-journey-series-educational-resources-promote-salmon-stewardship 



Bumble Bees and Climate Change
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Photo Credit: Tom Koerner/U.S. Fish and Wildlife ServiceContributions from: Alan Yanahan, Science Apps BiologistBumble Bees and Climate Change:  Among many threats, including loss of habitat, pesticides and herbicides, invasive species and diseases, climate change further exacerbates these threats and is a major factor in the significant decline of bumble bees across the globe. In North America, you are nearly 50 percent less likely to see a bumble bee in any given area than you were prior to 1974. Franklin's, western, American, and rusty patched bumble bees are some of North America’s most threatened bees. Traditionally, bumble bees are associated with higher elevations and higher latitudes – British Columbia, Canada has the highest diversity of bumble bees in the world! Bumble bees are able to effectively function at cooler temperatures than other bees because they have fuzzy bodies and an ability to generate heat while flying. These adaptations allow them to be the first bees out in the spring. As the climate continues to warm, we are losing places for them to go. Normally they move up into the mountain to track blooming flowers as spring moves into summer, but the blooming times are shifting as it gets hotter. In fact, flowers blooming too late or too early pose a problem, both of which are occurring as our climate shifts. Flowers are needed early in spring when queens first hatch and they are just getting their hives started, as well as at end of the year when their colonies are ramping up production and they need to feed their hungry larvae to produce drones and next year’s queens. With climate change, spring is happening earlier and fall is ending later, which affects the timing of when bees are active and when flowers are available. Uncharacteristic climate change induced extreme wildfires are also impacting them as their habitat is destroyed. Western bumble bees in particular have a fragmented distribution, which already makes it a challenge for one population to connect with another because it is too far for them to fly and mingle, and climate induced wildfires are causing appropriate habitat to be even further away. But the same is true about the consequences of fire suppression – a natural fire cycle is needed to prevent forest encroachment and keep meadows open where wildflowers can grow. Underground abandoned rodent burrows often provide nesting sites which, depending on the heat intensity helps bumblebees survive fire, but they need to find wildflowers soon thereafter. Our changing climate also makes it easier for invasive species like the Asian Giant Hornet to spread to areas they didn’t exist before. Bees contribute up to $15 billion to our economy as pollinators, including crucial crops like blueberries, tomatoes and squash. Bumblebees are at a tipping point because of climate change and they need our help. Learn more:  Ways to help from USFWS OFWO Make Your Home a Home for Bugs: Website: https://www.fws.gov/Oregonfwo/promo.cfm?id=177175851 Flyer: https://www.fws.gov/oregonfwo/Documents/Education/USFWSBackyardBugs.pdf  USFWS Rusty Patched Bumble Bee: https://www.fws.gov/midwest/endangered/insects/rpbb/factsheetrpbb.html  USFWS Western Bumble Bee: https://www.fws.gov/mountain-prairie/pressrel/2016/03152016_US-Fish-and-Wildlife-Service-Evaluating-the-Status-of-Two-Species.php#.YDl0TuhKiUk  USFWS Pollinators Page: https://www.fws.gov/pollinators/#:~:text=Pollinators%2C%20such%20as%20most%20bees,of%20most%20fruits%20and%20vegetables.&text=Some%20of%20the%20seeds%20that,to%20maintain%20the%20plant%20population.  USDA American Bumblebee: https://www.fs.fed.us/wildflowers/pollinators/pollinator-of-the-month/american-bumble-bee.shtml  Xerces Society: https://www.xerces.org/  Report in Science Magazine, Climate change contributes to widespread declines among bumble bees across continents: https://science.sciencemag.org/content/367/6478/685  BBC Article, Climate change: Loss of bumblebees driven by ’climate chaos’: https://www.bbc.com/news/science-environment-51375600#:~:text=%22Climate%20chaos%22%20has%20caused%20widespread,a%20third%20since%20the%201970s.  National Geographic Article, Bumblebees are going extinct in a time of ‘climate  chaos’: https://www.nationalgeographic.com/animals/article/bumblebees-going-extinct-climate-change-pesticides  



Monarch Butterflies and Climate Change
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Photo Credit: Jessica Bolser/USFWSContributions from: Alan Yanahan, Science Apps BiologistMonarch Butterflies and Climate ChangeNationally, we have witnessed a 90% decline of monarch butterfly populations in North America. The Western population is even more at risk – it is down to only 1% of its original population size. It takes four generations for monarch butterflies to complete their annual, ancestral migration, and each stage of their journey poses various threats. From habitat loss, predators, toxic pesticides, herbicide use on their host plant the milkweed, and shifting ecosystems causing monarch migration patterns to change due to climate change, monarchs are in trouble. Their migration timing, reproduction requirements and overwintering habitat all rely heavily on temperature clues, which makes them very vulnerable to our changing climate. As droughts dry up areas adult butterflies use to fuel up on nectar flowers, they can’t complete their journey. Milkweed is the only food their caterpillars can eat, and it, too, is dependent upon there being enough water and the right environmental conditions for it to be available when monarchs need it. The loss of healthy milkweed populations is also being caused by development and herbicide use. Additionally, populations of introduced, non-native tropical milkweed remains evergreen through winter and increases and spreads a parasite to monarch butterflies that has been linked to reductions in monarch body mass, lifespan, mating success, and flight ability. As temperatures warm, studies have shown that this invasive milkweed may actually become toxic to monarch caterpillars. Extreme fire events, severe storms or un-characteristic deep freezes also make the monarch’s journey more difficult. In December 2020 it was decided that the monarch butterfly merited protection under the Endangered Species Act. Efforts from the USFWS, our partners and communities across the country are needed to ensure this iconic species survives.  Learn more: USFWS Monarch webpage: https://www.fws.gov/savethemonarch/  Monarch Joint Venture – USFWS and Partner webpage: https://monarchjointventure.org/  USFWS Blog, Conserving Monarch Butterflies in a Changing Climate:   https://www.fws.gov/news/blog/index.cfm/2016/11/18/Conserving-Monarch-Butterflies-in-a-Changing-Climate  USFWS Monarch Butterfly Listing December 2020:  https://www.fws.gov/savethemonarch/ssa.html#:~:text=On%20December%2015%2C%202020%2C%20the,by%20higher%20priority%20listing%20actions.  Monarch Watch Map of Monarch Butterfly Migration: https://www.monarchwatch.org/blog/uploads/2010/05/monarchwatch-map-1200x903.jpg  Monarch Watch Website: https://www.monarchwatch.org/  AZA SAFE Monarch PDF: https://assets.speakcdn.com/assets/2332/program_plan_safe_north_american_monarch_2020-2023.pdf  Xerces Society Monarch Conservation: https://xerces.org/monarchs  Xerces Society, Tropical Milkweed, a No ‘Grow’: https://xerces.org/blog/tropical-milkweed-a-no-grow   National Wildlife Federation, 6 Ways to Save Monarchs: https://blog.nwf.org/2015/02/saving-monarchs/  Princeton University Press, Welcome to the Monarchy:    http://assets.press.princeton.edu/chapters/s10944.pdf  



Hawaii’s Remote Islands and Climate Change
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Hawaiian Islands National Wildlife Refuge, Papahānaumokuākea Marine National Monument     Photo: WikipediaContributions from: Jeff Burgett, Science Coordinator, Science Apps, HawaiiHawaii’s Remote Islands and Climate Change: Background Information on USFWS Hawaiian Islands National Wildlife Refuge  Described as hosting "Alaskan sized resources on a mere 245,000 acres" this Refuge provides essential breeding grounds and nesting sites for endangered, threatened, and rare species, some found nowhere else on the planet. On June 15, 2006, the Hawaiian Islands National Wildlife Refuge, along with Midway Atoll National Wildlife Refuge and Kure Atoll were included in the new Papahānaumokuākea Marine National Monument. In 2010, the Monument was inscribed as a United Nations Educational, Scientific, and Cultural Organization World Heritage Site and in 2016 the Monument was expanded to 582,578 square miles (1,508,870 km2), nearly the size of the Gulf of Mexico. The Monument is protected and managed by four co-trustees — the Department of Commerce, Department of Interior, and the State of Hawai‘i joined by the Office of Hawaiian Affairs.  USFWS Hawaiian Islands Refuge: https://www.fws.gov/refuge/Hawaiian_Islands/about.html  Hidden Pacific Curriculum which includes climate change curriculum: https://www.hiddenpacific.com/education-guide-and-resources   Background information on Impacts of Climate Change on Hawaiian Islands Refuge:  Climate change presents Pacific Islands with unique challenges including rising temperatures, sea-level rise, contamination of freshwater resources with saltwater, coastal erosion, an increase in extreme weather events, coral reef bleaching, and ocean acidification. Projections for the rest of this century suggest continued increases in air and ocean surface temperatures in the Pacific, increased frequency of extreme weather events, and increased rainfall during the summer months and a decrease in rainfall during the winter months. USFWS Overview webpage on Climate Change in the Pacific Islands: https://www.fws.gov/pacific/climatechange/changepi.html#:~:text=Climate%20change%20presents%20Pacific%20Islands,reef%20bleaching%2C%20and%20ocean%20acidification  



Honeycreepers, Mosquitoes, and Climate Change
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Adult Juvenile
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Photo Credit: Noah Kahn/USFWS The endangered i'iwi is one of the Hawaiian honeycreeper species. They evolved in the forests of Hawai'i and are found nowhere else in the world. Contributions from: Jeff Burgett, Science Coordinator, Science Apps, HawaiiHawaiian Island Endangered Bird Recovery and Climate Change: Hawaiian Island Endangered Bird Recovery and Climate Change: In the early 1900’s non-native mosquitoes were introduced to the Hawaiian Islands, and with them came avian malaria. There are no native mosquitoes on the Hawaiian islands; consequently, native birds had not developed any forms of resistance to introduced mosquito born diseases like avian malaria. Combined with other non-native, introduced predatory species, the impacts are devastating to native bird populations, in particular a family of birds not found anywhere else in the world called the honeycreepers. Populations of birds in the lower elevations where mosquitoes are prevalent have already dropped significantly. With the warming climate, higher elevations now provide the right conditions for mosquitoes to venture further than they’ve ever been able to before, leaving those bird populations unprotected. In the last 200 years, 17 of the 41 known species of honeycreepers have gone extinct, and another 14 are endangered. Honeycreepers are culturally valued for their beautiful feathers which were used to adorn chiefs, so their disappearance also impacts the integrity of Hawaiian culture. Recovery efforts being explored include new techniques to control mosquitoes in forests, and relocating (aka., translocating) these birds to areas at higher elevation with more favorable climate conditions.  Learn more:  USFWS Avian Malaria: https://www.fws.gov/pacificislands/articles.cfm?id=149489735  Pacific Island Climate Science Center Newsletter: http://piccc.net/piccc/wp-content/uploads/2015/10/Background-Information-Forest-Birds-In-Hawaii.pdf  Pacific Island Climate Science Center, Forest Birds in Hawaii: Background Information: http://piccc.net/piccc/wp-content/uploads/2015/10/Frequently-Asked-Questions-About-Climate-Impacts-on-Birds1.pdf  Pacific Island Climate Science Center, A Narrowing Window of Opportunity to Protect Hawaii’s Forest Birds: http://piccc.net/piccc/wp-content/uploads/2015/10/PICCC-News-Release-Hawaii-Forest-Birds-102815.pdf  American Bird Conservancy, Bird of the Week: ‘I’IWI: https://abcbirds.org/bird/iiwi/  Pacific Islands Climate Change Cooperative, Translocation as One Climate Adaptation for Kaua’i Forest Birds: http://piccc.net/translocation-as-one-climate-adaptation-for-kauai-forest-birds/  American Bird Conservancy, Can Biotechnology Stop Hawai’i’s Invasive Mosquitoes: https://abcbirds.org/biotechnology-hawaiis-invasive-mosquitoes/  Cornell Wildlife Health Center, Landscape-level Mosquito Suppression to Protect Hawai’i’s  Rapidly Vanishing Avifauna: https://wildlife.cornell.edu/blog/landscape-level-mosquito-suppression-protect-hawaiis-rapidly-vanishing-avifauna 



Hawaii’s Remote Islands: Sea Turtles
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Green sea turtles. Photo credit: Megan Nagel/USFWSContributions from: Jeff Burgett, Science Coordinator, Science Apps, HawaiiSea Turtles, Extreme Weather Events, Sea Level Rise, Disappearing Coral from Bleaching, Island Disappearance, Culture Disappearance, and Climate Change   Sea Turtles: Temperature determines sex – the warmer it is, the more females are born. So, as our climate continues to change and get warmer, most turtles born will be females. National Geographic article, Sea Turtles are Being Born Mostly Female to Warming – Will the Survive?: https://www.nationalgeographic.com/environment/article/sea-turtle-sex-ratio-crisis-from-climate-change-has-hope  



Hawaii’s Remote Islands: Extreme Weather 
Events, Sea Level Rise, Coral Bleaching
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Coral Image credit: Lindsey Kramer/ USFWSContributions from: Jeff Burgett, Science Coordinator, Science Apps, HawaiiSea Turtles, Extreme Weather Events, Sea Level Rise, Disappearing Coral from Bleaching, Island Disappearance, Culture Disappearance, and Climate Change  Coral Reefs: Climate change is bleaching coral reefs and causing them to die – 50 years from now it is likely that across the globe there will be no coral reefs. Coral reefs house thousands of species and are one of the most biologically diverse habitats on the planet. They also provide a food source for many different cultures including many traditional Hawaiian cultures. Additionally, they provide a buffer that protects islands from major storm surges. Climate change caused ocean rise and extreme weather events, combined with loss of coral reef structure is resulting in the destruction of entire islands. These disappearing remote islands are important habitat for many species, including monk seals, nesting sea turtles and sea birds. As these islands are wiped out, the species that depend upon them are forced to relocate to locations that might not be as protected (e.g., turtles showing up on normally populated beaches on main island Hawaii that are less populated presently because of Covid - but that will change). Cultures of people living on islands are also at risk of losing their way of life – some communities are located only 10 feet above sea level which, with rising sea levels, loss of coral structure and extreme weather events, they are at risk of also being displaced. Learn more: USFWS Coral Reef Bleaching: https://www.fws.gov/coralreef/bleaching.cfm  Sea Turtles and Climate Change: https://conserveturtles.org/information-sea-turtles-threats-climate-change/  NPR Article, Remote Island Nearly Vanished: https://www.npr.org/2018/10/25/660750910/remote-hawaiian-island-nearly-vanished-after-hurricane-walaka  Guardian Article - Island erased: https://www.theguardian.com/us-news/2018/oct/24/hawaiian-island-erased-by-powerful-hurricane  Hawaii News article displaced sea turtles because of island disappearance: https://www.hawaiinewsnow.com/2020/08/27/welcome-world-baby-honu-finally-emerge-nests-bellows-beach/ USFWS Coral Reef management and climate change:   https://www.fws.gov/news/blog/index.cfm/2011/6/8/Hawaii-Developing-Options-for-Coral-Reef-Management-in-a-Changing-Climate#more  EPA, Climate Change Impacts on US Islands:   https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-us-islands_.html NPR Article, 'We Need Support': Pacific Islands Seek Help And Unity To Fight Climate Change: https://www.npr.org/2019/10/05/764570478/we-need-support-pacific-islands-seek-help-and-unity-to-fight-climate-change  



Hawaii’s Remote Islands:
Island Disappearance, Culture Disappearance

Home to Endangered Monk Seals, Hawaiian Green Sea Turtles and Ocean Birds
Before AfterEast Island: 11 Acres
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Photo Credit: Islands from NOAAContributions from: Jeff Burgett, Science Coordinator, Science Apps, HawaiiSea Turtles, Extreme Weather Events, Sea Level Rise, Disappearing Coral from Bleaching, Island Disappearance, Culture Disappearance, and Climate Change   Coral Reefs and Island Disappearance: Climate change is bleaching coral reefs and causing them to die – 50 years from now it is likely that across the globe there will be no coral reefs. Coral reefs house thousands of species and are one of the most biologically diverse habitats on the planet. They also provide a food source for many different cultures including many traditional Hawaiian cultures. Additionally, they provide a buffer that protects islands from major storm surges. Climate change caused ocean rise and extreme weather events, combined with loss of coral reef structure is resulting in the destruction of entire islands. These disappearing remote islands are important habitat for many species, including monk seals, nesting sea turtles and sea birds. As these islands are wiped out, the species that depend upon them are forced to relocate to locations that might not be as protected (e.g., turtles showing up on normally populated beaches on main island Hawaii that are less populated presently because of Covid - but that will change). Cultures of people living on islands are also at risk of losing their way of life – some communities are located only 10 feet above sea level which, with rising sea levels, loss of coral structure and extreme weather events, they are at risk of also being displaced. Learn more: USFWS Coral Reef Bleaching: https://www.fws.gov/coralreef/bleaching.cfm  Sea Turtles and Climate Change: https://conserveturtles.org/information-sea-turtles-threats-climate-change/  NPR Article, Remote Island Nearly Vanished: https://www.npr.org/2018/10/25/660750910/remote-hawaiian-island-nearly-vanished-after-hurricane-walaka  Guardian Article - East Island erased: https://www.theguardian.com/us-news/2018/oct/24/hawaiian-island-erased-by-powerful-hurricane  Hawaii News article displaced sea turtles because of island disappearance: https://www.hawaiinewsnow.com/2020/08/27/welcome-world-baby-honu-finally-emerge-nests-bellows-beach/ USFWS Coral Reef management and climate change:   https://www.fws.gov/news/blog/index.cfm/2011/6/8/Hawaii-Developing-Options-for-Coral-Reef-Management-in-a-Changing-Climate#more  EPA, Climate Change Impacts on US Islands:   https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-us-islands_.html NPR Article, 'We Need Support': Pacific Islands Seek Help And Unity To Fight Climate Change: https://www.npr.org/2019/10/05/764570478/we-need-support-pacific-islands-seek-help-and-unity-to-fight-climate-change  



Frogs, Diseases, and Climate Change
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Northern Leopard Frog      Photo Credit: Jessica Bolser/USFWSFrogs, Diseases, and Climate Change  Amphibians like frogs and salamanders are indicator species because they are the first to be impacted by degradation of the environment. World wide, their numbers are in dramatic decline. Research from a 2004 report documents that 33 percent of amphibian species across the globe were threatened and approximately 43 percent were declining. Since 1970, 200 frog species have gone extinct. In addition, amphibians on U.S public lands disappeared from 3.7 percent of the places where they lived each year between 2000 and 2010. If that annual decline continues, it would result in amphibians disappearing from half the places they live in about 30 years. A combination of factors are leading to their decline including loss of habitat, pollution, invasive  species and disease, and climate change. The skin disease Chytridiomycosis, caused by the fungus Batrachochytrium dendrobatidis is having particularly harmful effects on amphibians. It is also invasive in the United States and many other parts of the world. Climate change is likely boosting the spread of this destructive disease:  From The Gist article, Frogs are Disappearing and Climate Change Could Be to Blame: https://the-gist.org/2020/04/frogs-are-disappearing-climate-change/: “Arguably, one of the most significant negative impacts of climate change on amphibians to date is the exacerbation of the lethal disease – chytridiomycosis. Chytridiomycosis is a skin disease caused by the fungus Batrachochytrium dendrobatidis which affects the vital functions of amphibian skin. For example, it inhibits protection against abrasive damage and dehydration. This happens through fungal colonization on the skin, whereby the fungus secretes specific enzymes that weaken the amphibians’ skin integrity. This, in turn, gives rise to ion imbalances resulting in a reduced rehydration ability of the skin cells. According to researchers, this destructive fungus is capable of infecting all amphibian species. Indeed, across the globe, the deadly skin disease is attributed to the population decline of over 500 amphibian species (with frogs comprising 93% of these declines!) which makes it the most destructive invasive species that currently threatens amphibians globally. It is also the cause of extinction of at least 90 confirmed amphibian species in the wild.” Learn more:  USFWS, Conserving Amphibians: What the Amphibians are Telling Us and Why we Should Listen: https://www.fws.gov/endangered/news/amphibians.html   BBC Article, Climate change may boost frog disease chytridiomycosis: https://www.bbc.com/news/science-environment-19199197  AmphibiaWeb: https://amphibiaweb.org/declines/ClimateChange.html USDA, Amphibians and Climate Change: https://www.fs.usda.gov/ccrc/topics/amphibians-and-climate-change  USGS Amphibian Monitoring Report: https://pubs.usgs.gov/sir/2006/5224/report.pdf USGS State of Amphibians in the US: https://armi.usgs.gov/sota/  



Invasive Species and Climate Change

American Bullfrog 

Presenter
Presentation Notes
American Bullfrog    Photo Credit: Sam Stukel USFWSContributions from: Paul Heimowitz and Theresa Thom, Invasive Species SpecialistsInvasive Species and Climate Change When non-native, invasive species are introduced into an ecosystem in which they did not naturally evolve, their populations explode in numbers. One reason for this is that in a natural or native community, species evolve together into an ecosystem with many checks and balances that limit the population growth of any one species. These checks and balances include natural predators, herbivores, diseases, parasites, and other organisms competing for the same resources. However, when an organism is introduced into an ecosystem in which it did not evolve naturally, it no longer has those limits and its numbers can sometimes dramatically increase. The unnaturally large population numbers can then have severe impacts, such as the extinction of many bird species on the island of Guam after the introduction of the non-native brown tree snake. Invasive species are one of the greatest threats to biological diversity across the globe, and they are also having dramatic impacts on human health and the economy. As the climate changes, habitats across the globe are changing as well. With this shift, invasive species that would not have otherwise been able to take hold are now finding new places to spread. They are also having more harmful impacts where they already occur. Climate change, in combination with invasive species, can alter how an ecosystem functions. For example, the combination of climate change, intensifying wildfire regimes, and invasive grasses could allow nonnative grasses to invade forests and transform forests into grass-dominated ecosystems. Climate change, in combination with invasive species, can impact individual species. For example, with a changing climate, non-native tropical milkweed remains evergreen through winter and increases and spreads a parasite to monarch butterflies that has been linked to reductions in monarch body mass, lifespan, mating success, and flight ability.  Climate change also affects how invasive species are moved, such as new shipping routes in the Arctic due to reduced sea ice. In turn, managing existing invasive species is a key strategy to make native species and their habitats more resilient to climate change.  Learn more: USFWS Invasive Species Website: https://www.fws.gov/invasives/  NE Regional Invasive Species and Climate Change Network: https://www.risccnetwork.org/  National Invasive Species Council USFWS White Paper, Bioinvasions in a Changing World: A Resource on Invasive Species-Climate Change Interactions for Conservation and Natural Resource Management:   https://www.doi.gov/sites/doi.gov/files/uploads/bioinvasions_in_a_changing_world_2014.pdf  Smithsonian Magazine Article, How Climate Change is Helping Invasive Species Take Over: https://www.smithsonianmag.com/science-nature/how-climate-change-is-helping-invasive-species-take-over-180947630/   USFWS Article, Invasive Grasses Pose Previously unrecognized threat to forest: https://www.fs.usda.gov/pnw/news-releases/invasive-grasses-pose-previously-unrecognized-threat-forests  



Moose, Ticks and Climate Change

Presenter
Presentation Notes
Photo Credit: Tom Koerner/USFWSMoose, Ticks and Climate Change:  Warming trends during the winter lead to higher winter tick populations. A 2001 study showed that over 5 years 41% of all moose deaths were caused from an overabundance of winter ticks. For calves, a very high number of ticks is “almost a death sentence” – a tick-infested calf can lose its entire blood supply over a matter of months. The population of moose in the northern part of the US has plummeted significantly and is now being closely monitored. Increased tick populations combined with the diseases they carry also pose a significant threat to humans.  Learn more:  USFWS Blog: https://www.fws.gov/news/blog/index.cfm/2011/6/17/New-Hampshire-Shorter-Winters-Mean-More-Ticks-Pose-Big-Threat-to-Moose#more  USFWS Blog: https://www.fws.gov/news/blog/index.cfm/2011/5/17/Minnesota-Warmer-Temperatures-Take-a-Toll-on-Minnesota-Moose#more  USFWS Moose Status: https://www.fws.gov/mountain-prairie/pressrel/2020/09152020-US-Population-Northwestern-Moose-Does-Not-Warranted-Listing-Under-ESA.php#.YEF0WehKiUk  University of New Hampshire, A Population at Risk: Winter Ticks Killing Moose Calves, UNH Research Shows: https://www.unh.edu/unhtoday/2018/10/winter-ticks-kill-70-percent-moose-calves-research-shows  Abstract on climate change, tick born diseases and impacts on humans:   https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342967/   



Extreme Weather and Impacts on Wildlife and Their Habitats
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Cold Stunned Turtles from Recent Freeze In Texas         Photo Credit: North County Public RadioExtreme Weather and Impacts on Wildlife and Their Habitats:  The increase of extreme weather events caused by rising global average temperatures is causing widespread changes in our weather patterns. These include hurricanes, drought, heat waves, uncharacteristic wildfires, floods, and unusual cold spells, all of which cause detrimental impacts on wildlife. As our landscape changes because of climate change and extreme weather events become the new norm, not only are human being impacted, but so are wildlife species and their habitats.  Learn more: National Wildlife Federation and Extreme Weather: https://www.nwf.org/Educational-Resources/Wildlife-Guide/Threats-to-Wildlife/Climate-Change/Extreme-Weather  EPA, Climate Change Indicators: Weather and Climate: https://www.epa.gov/climate-indicators/weather-climate#:~:text=More%20extreme%20variations%20in%20weather,populations%2C%20and%20damage%20some%20crops.  National Climate Assessment, Extreme Weather: https://nca2014.globalchange.gov/highlights/report-findings/extreme-weather  PBS Nature – Wildfires and Wildlife:  https://www.pbs.org/wnet/nature/blog/wildfires-wildlife-wwf/ Washington Post Cold stunned sea turtles in Texas: https://www.washingtonpost.com/nation/2021/02/17/animals-texas-winter-storm-turtles/?fbclid=IwAR07g8qXzSKUeH0Ue8aqQNFFFwP1imuuxAcLHGSfAfTLC7K0mo0EYI97J94 Mapping Climate Variability (Wildfires, floods, heat waves):       https://www.invw.org/2021/02/24/mapping-climate-vulnerability/  Oregon Public Radio PNW Communities most vulnerable to climate change:    https://www.opb.org/article/2021/02/25/cascadia-mapping-shows-communities-most-vulnerable-to-effects-of-climate-change/?utm_medium=email&utm_campaign=First%20Look%20Feb%2025%202021&utm_content=First%20Look%20Feb%2025%202021+CID_28ecfe9414323cd41d469796ca5f02d8&utm_source=firstlook&utm_term=Read%20the%20story   



Coastal Refuge Climate Adaptation
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Parker River National Wildlife Refuge, MA. Credit: Matt Poole/USFWSContirbutions from: Scott Covington, Senior Ecologist with National Wildlife Refuge SystemCoastal Refuge Climate Adaptation: Across the Nation, the USFWS manages 180 coastal refuges. In the Southeast, climate change induced rising sea levels and storm surge from extreme weather events are expected to flood as much as 30 percent of the habitat on the Service’s coastal Refuges. With sea levels rise, salt marshes are being stressed because they are not adapted to being continually inundated by salt water. As the marsh grasses die, the soil integrity is also being lost leading to erosion. Many species are dependent on salt marshes, including a number of endangered species and migratory birds. The impact to this ecosystem is happening at an incredibly fast pace and we are risking losing species to habitat shifts before the species can adapt to the change. As a result, in order to fulfill the USFWS’s mission, our scientists are working hard to better understand this important habitat and the species that depend upon it. Complicating this understanding is a base-line that is constantly shifting – there is no past baseline we can use because it has already changed (i.e., we can not return to this historic condition). Add to the mix, with the warming climate, migration patterns are changing and animals may not need to go as far south to winter. In order to preserve the integrity of these species, the USFWS has to find ways to manage our Refuges as a connected landscape to ensure migratory species have safe locations along the way to recover, rest and refuel throughout their challenging journey. As the climate changes, these connected landscapes are also changing, which forces species to change their migration patterns, all of which makes understanding the velocity and trajectory with which climate change is impacting the landscape very challenging. Consequently, we are being forced to decide what is going to get protected, or what we might no longer be able to protect.  Learn more: USFWS South Carolina Lowcountry Refuges – Unique Climate Change Challenges: https://www.fws.gov/screfugescomplex/challenges.html  USFWS Northeast Region, One Salt Marsh at a Time: Building Coastal Resiliency After Hurricane Sandy: https://usfwsnortheast.wordpress.com/2016/11/08/one-salt-marsh-at-a-time-building-coastal-resiliency-after-hurricane-sandy/  Climate Change Adaptation – Resist? Accept? Direct?: https://www.akwildlife.org/news/resist-accept-direct-climate-adaptation-publication USFWS Nation Wildlife Refuge System: https://www.fws.gov/refuges/  



Biological Carbon Sequestration
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Photo Credit: Mingo NWR USFWS, Great Dismal Swamp NWR Trees by USFWS and Fire Photo Credit: Greg Sanders/USFWS, Contirbutions from: Kurt Johnson, Wildlife Biologist and Climate Change SpecialistBiological Carbon Sequestration  Biological Carbon Sequestration (BCS) is the assimilation and storage of atmospheric carbon in the form of carbon dioxide (CO2) into vegetation, soils, woody products, and aquatic environments. CO2 released into the atmosphere by human activity is a primary greenhouse gas that causes climate change, so BCS is considered an important mitigation technique, i.e., a way to reduce greenhouse gases in the atmosphere. The U.S. Fish and Wildlife Service recognized in the 1990s that BCS can also be an important tool for wildlife habitat acquisition, creation and restoration by capitalizing on the desire of governments and the private sector to mitigate greenhouse gas concentrations, in part due to emerging markets for carbon credits. We implemented an innovative public-private program to use “carbon partners” who purchase degraded land with the intent of restoring and then transferring these lands to the National Wildlife Refuge System for management and retaining the carbon credits. Here are some examples across the country:   Bottomland hardwood forest restoration at national wildlife refuges in the Lower Mississippi River Valley: Decades of agricultural clearing reduced bottomland forest habitat to a quarter of its original size. Much of this land was considered ‘marginal cropland,’ meaning it is generally less desirable due to wetter conditions resulting in poorer soils for farming. By working with partners to acquire and reforest land, the USFWS has provided more than 70,000 acres of forest habitat for wildlife while helping reduce carbon dioxide in the atmosphere. More than 20 refuges have been involved, with the most recent being: Tensas River, Upper Ouachita, Red River, Lake Ophelia and Grand Cote in Louisiana; and Mingo in Missouri. South Texas Refuge Complex Tamaulipan thorn scrub restoration: In the Lower Rio Grande Valley in south Texas, more than 95 percent of native vegetation has been lost to agricultural and urban development. Thanks to extensive re-planting and restoration efforts, the refuge complex estimates that in 20 years the project will have sequestered more than 923,000 tons of carbon dioxide. A three-year collaborative study was completed in the Great Dismal Swamp National Wildlife Refuge and adjacent wetland habitats in SE Virginia and North Carolina: Once a vast peat-based forested wetland habitat that covered one million acres, the swamp had significantly shrunk due to drainage and associated development. The result was significant loss of carbon stored in peat due to oxidation and regular wildlife fire. Restoration efforts brought back the natural water cycle and re-established the original plant community, while also locking up carbon in the peat.  There are many more examples of these types of efforts across the country including the Neal Smith National Wildlife Refuge prairie restoration in Iowa and the Nisqually Delta and tidal marsh restoration in Washington.    Learn more: •USFWS Report Showcases Carbon Sequestration: https://www.fws.gov/refuges/refugeupdate/novdec_2014/sequ.html  •USFWS Biological Carbon Sequestration Accomplishments Report 2009-2013: https://www.fws.gov/refuges/vision/pdfs/BiologicalCarbonSequestrationAccomplishmentsReport2009_2013.pdf  •USFWS Rebuilding South Texas Brushlands: https://www.fws.gov/fieldnotes/regmap.cfm?arskey=32206   •USFWS Great Dismal Swamp National Wildlife Refuge:      •USFWS: https://www.fws.gov/refuge/Great_Dismal_Swamp/about.html       •Carbon Project: https://www.fws.gov/nwrs/threecolumn.aspx?id=2147567100       •USGS, Looking for Balance in the Carbon Cycle: https://www.usgs.gov/center-news/looking-balance-carbon-cycle       •NPR Article on Great Dismal Swamp NWR in Virginia and North Carolina:    https://www.npr.org/2017/07/03/534150922/after-centuries-of-draining-this-swamp-the-government-now-wants-to-save-it •USFWS Neal Smith National Wildlife Refuge in Iowa: https://www.fws.gov/refuge/Neal_Smith/what_we_do/science/current_research.html  •USFWS Nisqually Delta Restoration: http://nisquallydeltarestoration.org/science.php    •Nisqually Delta Restoration: http://deltarestoration.nisquallyriver.org/       •USGS, Assessing Wildlife Benefits and Carbon Storage from Restored and Natural Coastal Marshes in the Nisqually River Delta: Determining Marsh Net Ecosystem Carbon Balance: https://pubs.usgs.gov/fs/2016/3042/fs20163042.pdf  •USFWS Youtube Video on Pocosin Lakes NWR Restoration Celebration in North Carolina: https://www.youtube.com/watch?v=ALe42AzRMyA&feature=youtu.be  •NASA, The Cause of Climate Change: https://climate.nasa.gov/causes/   



Phenology and Community Science Opportunities
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Photo Credit: Meghan Kearney/USFWSPhenology and Community Science Opportunities:   Phenology is, “the study of cyclic and seasonal natural phenomena, especially in relation to climate and plant and animal life.”  Community Science efforts across the globe are helping inform the work being done to conserve species. A number of Community Science sites are worth exploring, all of which use data added from members of the public aimed at empowering scientists to better address the impacts of climate change.  National Phenology Networks – Community Science Site that tracks climate, seasonal migrations, botany, ecology, invasive species, fire management, etc. and compares it to climate change: https://data.usanpn.org/vis-tool/#/  Combined with Nature’s Notebook: https://www.usanpn.org/natures_notebook  Educator’s Page: https://www.usanpn.org/nn/education  USFWS Phenology:   https://www.fws.gov/ventura/partnerships/phenology.html   Journey North Community Science Site tracks species migrations: https://journeynorth.org/  Budburst Community Science website focused on phenology of plants and climate change: https://budburst.org/  Page for Educators: https://budburst.org/activities/for-educators  iNaturalist – Another Community Science site that can lead to tracking climate change: https://www.inaturalist.org/ Backyard Bird Count Community Science site tracking birds - data helps inform climate change research: https://www.birdcount.org/  eBird - Community Science site focused on birds: https://ebird.org/home   Article explaining how eBird is informing climate change research: https://ebird.org/tx/news/climate-change-science-aided-by-huge-but-invisible-efforts-of-amateurs  



Under-Represented Communities and 
Cultures at Risk Because of Climate Change

Republic of the Marshal Islands
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Photo Credit: NPR Fiona Goodall/Getty Images for LumixUnder-Represented Communities and Cultures at Risk Because of Climate Change:  In addition to species, there are many cultures and ways of life across the globe that are also at risk. As a whole, under-represented communities face some of the greatest risk from climate change. Learn more: EPA Climate Change Impacts on US Islands:   https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-us-islands_.html  Marshal Island Culture and impacts of climate change on island culture, poems from Kathy Jetnil-Kijiner:  United Nation Climate Summit 2014: https://www.youtube.com/watch?v=mc_IgE7TBSY Midnight, Fighting for Our Survival: https://youtu.be/UpNTe4zfBgs UN report from Department of Economics and Social Affairs – Indigenous Peoples: https://www.un.org/development/desa/indigenouspeoples/climate-change.html  International Journal of Cultural Property, Changing Climate, Changing Culture: Adding the Climate Change Dimension to the Protection of Intangible Cultural Heritage:   https://unfccc.int/files/adaptation/groups_committees/loss_and_damage_executive_committee/application/pdf/changingclimatechangingculture.pdfEPA Indigenous Health and Climate Change:   https://www.cmu.edu/steinbrenner/EPA%20Factsheets/indigenous-health-climate-change.pdf National Climate Assessment, Indigenous Peoples, Lands and Resources: https://nca2014.globalchange.gov/report/sectors/indigenous-peoples  



Traditional Ecological Knowledge and Climate Change
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Catching Lamprey Photo Credit: Meghan Kearney/USFWS, Fire Photo Brent Lawrence/USFWSTraditional Ecological Knowledge and Climate Change:  Tribal communities have lived for thousands of years (“since time immemorial”) with the land, watching seasons unfold, using nature’s timing to decide when to move across the landscape, when to hunt, when to collect food, what is need to actively manage the landscape, etc. Their lives are intrinsically linked with the land and they have much to offer the study of climate change and its impacts on our planet. Understanding this knowledge allows us all to take a more holistic approach to combatting climate change.  Learn more: Climate and Traditional Knowledges Workgroup at Oregon State University, Guidelines for Considering  traditional Knowledge in Climate Change Initiatives: https://climatetkw.wordpress.com/ Tribal Climate Change Network (University of Oregon and USDA):    https://tribalclimate.uoregon.edu/  UN report: https://www.un.org/development/desa/indigenouspeoples/climate-change.html National Climate Assessment, Indigenous Peoples, Lands and Resources: https://nca2014.globalchange.gov/report/sectors/indigenous-peoples  University of Washington College of the Environment, Northwest Climate Adaptation Center, Tribal Partnerships and Projects: https://nwcasc.uw.edu/science/projects/?funding-year=0&state=0&topic=tribal-support&project-search#038;state=0&topic=tribal-support&project-search   



And Still There’s More…
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Photo Credit: Lynx USFWS, White bark pine by Richard Sniezko US Forest Service, American pika by Chris Kennedy / USFWS,And Still There’s More… List of additional North American species at risk because of climate change. There are many more examples across the globe: Canada lynx Wolverines  Plants and trees adapted to cold, high elevation environments (e.g., white bark pine) American pikas Snowshoe Hares Alaskan Caribou Whales Sharks Learn more:  Yale Climate Connections, Plant and Animal Species at Risk of Extinction: https://yaleclimateconnections.org/2020/03/plant-and-animal-species-at-risk-of-extinction/#:~:text=In%20October%202019%2C%20a%20report,bird%20records%20from%20numerous%20species.  DOI, 9 Animals that are feeling the impacts of climate change: https://www.doi.gov/blog/9-animals-are-feeling-impacts-climate-change  Earth Day, 10 Animals Threatened by Climate Change: https://www.earthday.org/how-climate-change-is-threatening-our-species/ 
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Thanks for Joining Us Today!
Questions?

For more information: 
 Leah_Schrodt@fws.gov
 Mark_Madison@fws.gov
 Randy_Robinson@fws.gov

WEBSITE
https://nctc.fws.gov/conservationconnect/climate.html
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