

[image: Image]





WILD LA


Lila Higgins & Gregory B. Pauly
 with Jason G. Goldman & Charles Hood


Kristin Friedrich, Managing Editor


TIMBER PRESS • PORTLAND, OR




[image: Image]




Dedicated to all people curious about nature, whether they find it in a national forest or their own neighborhood. And especially to those whose passion has inspired them to become community scientists, helping study urban nature in ways unimaginable just a few years ago.


[image: Image]





FOREWORD



Nature in Los Angeles is diverse and fascinating, and the Natural History Museums of Los Angeles County want to share its stories.


For over one hundred years, the Natural History Museum in Exposition Park has been devoted to the history of the planet—fossils, gems and minerals, the evolution of plants and animals, and the transformation of Los Angeles from tiny pueblo to metropolis. In 2013, we increased our focus on living nature when we turned asphalt parking lots into our outdoor Nature Gardens, and delved into Los Angeles’s wildlife in our interactive Nature Lab. Our work offsite is just as important to us: we bring scientists, educators, and people of all ages together to explore local green space and collect data through our many community science projects.


Today, most people on this planet live in cities. The plants and animals that share city space are understudied by scientists and, sometimes, undervalued by human city dwellers. When we think of nature, we often think of sparsely populated, faraway places little disturbed by urbanization. Many people don’t realize Los Angeles is teeming with incredible nature, or that Ice Age Los Angeles is revealed at the La Brea Tar Pits.


We want to shift that thinking, not only because we are passionate about Los Angeles but because we believe—and research is beginning to show—that urban nature exploration is linked to conservation. When we understand what’s out there, we better appreciate it. When we appreciate it, we protect it.


These stories of local nature will draw you in. They are marked by native and non-native species making a go of it in our mild Mediterranean climate, some challenged by urbanization and habitat change and others benefitting from it. The stories unfold in parks and hiking trails throughout the city, and in your backyards, courtyards, and schoolyards. Through these stories, we want people to see the nature close to them, not a distant, exotic phenomenon only available to experts and naturalists. It’s here for everyone—it’s right outside, right now.


Dr. Lori Bettison-Varga, President and Director, Natural History Museums of Los Angeles County, Natural History Museum, La Brea Tar Pits, and Hart Museum





INTRODUCTION



This is a book that celebrates the nature all around us each and every hour of every day. Despite jokes that Los Angeles is a concrete wasteland, the truth is that it’s actually an area of astounding biological diversity, with many powerful and interesting stories about how the “wild” and the “urban” are more interconnected than most people guess.


What do we mean by “LA nature”? When we refer to “Los Angeles” or “our area,” we mean much more than city or county limits—our focus is on the Los Angeles River and San Gabriel River watersheds (plus some of the smaller coastal watersheds draining the Santa Monica Mountains). A watershed is an area whose streams, gullies, creeklets, and canyons all drain into the same place. If rain falls on the ground and eventually flows to the Pacific Ocean via the San Gabriel River, then this ground is within the San Gabriel watershed. “Our area” includes most of LA County, some of Orange County, and slivers of Riverside County and Ventura County. Our focus is on most of the Santa Monica and San Gabriel Mountains, the San Fernando Valley, the San Gabriel Valley, and all of the main Los Angeles Basin from Malibu to northern Orange County. This is not a beach and tide pool book (though we do explain how to see wild sea turtles in Long Beach). Instead, we’re interested in nature on land—in our creeks, rivers, ponds, and air—all the plants and bugs and other animals you can discover from high in the mountains all the way down to the sand.


Biologists and naturalists have strong opinions, but the four writers of this book had to agree on some ground rules. We wanted it to be different from the usual natural history guide—easier to read, easier to understand. Our mission was to create a book that could live on your shelf, but also fit in your backpack when you’re out exploring.


The book has three main parts. The first section reviews the ecology and natural history of the LA area in ten easy-to-read chapters organized by topic. There are chapters on the roles of fire and water, for example, and an exploration of wildlife after dark.


The middle section is the field guide. We selected over one hundred species not because they are beautiful, native to California, or endangered—although many of them are—but because they’re important to the LA nature story and they’re the plants and animals you’re most likely to notice on your nature adventures. Some species you may not have seen yet, but some you surely have—we hope this book will help you identify and understand why their presence in the city is so fascinating.


The final section is field trips. We chose our twenty-five trips because they’re accessible for a broad range of nature lovers. Most parts of Los Angeles are covered; any LA reader should live fairly close to at least one site—hopefully less than half an hour away.


A note on the common species names. Scientists capitalize animal names in different ways. Scientists who specialize in birds, lizards, snakes, and amphibians use capitals (Acorn Woodpecker), but scientists who specialize in mammals, insects, fungi, and plants don’t (striped skunk). To be conversational and make the book consistent, we lowercase everything except for place names and proper names. All scientific names follow the usual rules: written in italics, with the genus name uppercase and specific name lowercase. So, the acorn woodpecker is Melanerpes formicivorus, which means “black creeping ant eater.”


We hope this book inspires you to take a closer look at the wildness around you. We highlight plenty of Los Angeles’s wilder spots, like Griffith Park and the San Gabriel Mountains, but our main message is that nature is everywhere. It’s in your backyard, it’s beside your porch light, it’s on the sides of the freeway, and it’s atop the highest downtown skyscrapers. Scientists have only recently begun to fully appreciate the abundance and diversity of wildlife in urban areas. How lucky is it that we have a front row seat to nature’s newest discoveries?





WILD LOS ANGELES
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Los Angeles is Full of Nature



When Miguel Ordeñana was little, he loved going to the University of Southern California football games with his mom Adilia. He’d cheer for the Trojans and dream about becoming a football star. That dream changed eventually into becoming a wildlife biologist—but he still likes watching games. In the 2015 season opener, he sat with his mom and two little brothers, the whole family rooting for the Trojans to beat the Arkansas State Red Wolves.


During the game, Miguel’s thirteen-year-old brother Aaron spotted a creature flitting above their heads in the night sky.


“Miguel, bat!” he yelled.


Shifting his attention from the field to the sky, Miguel looked up and spotted the bat. Then another and another. They were swooping and arcing in front of the stadium’s massive lights—hunting. Bats love to eat moths, and because these tasty bugs are attracted to light, all a hungry bat needs to do is hang out near a bright spotlight and wait for dinner.


Miguel was prepared for moments like this. He pulled a bat detector from his pocket, plugged it into his iPhone, and waited to see if it could pick up bat sounds over the screaming fans.


Because bats are active at night, they need more than just their eyes to find dinner. Bats also “see” food with their ears, using a trick called echolocation. They send out ultrasonic squeaks, which bounce off trees, buildings, and bugs. The echo lets them distinguish things that are good to eat from things that aren’t food at all.


Miguel’s bat detector contains a miniature microphone tuned to the frequencies bats use to echolocate. Because each type of bat makes different calls, scientists can use recordings of the calls to figure out which species made them. Back in his office at the Natural History Museum, Miguel used special software to analyze the 105 bat sounds he recorded during the game. Half came from just one species: the Mexican free-tailed bat.


Los Angeles County is home to at least twenty different bat species. Most prefer more undisturbed areas, like Griffith Park or the Santa Monica Mountains, but the Mexican free-tailed bat is really good at adapting to the big city. It can make a home for itself by roosting inside manmade structures instead of caves. Before 2013, nobody realized that free-tailed bats spent time near Exposition Park, but thanks to Miguel and his brother, we now have a better understanding of how these animals interact with our city.
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The Mexican free-tailed bat can eat hundreds of mosquitos per hour.







The Mexican free-tailed bat is the most common bat in urban Los Angeles. It’s also the jet of the bat world, capable of flying faster than any other bat (60 mph), higher than any other bat (over 10,000 feet), and migrating over 1,000 miles.





Put Your Nature Eyes On


The bats at the football game are a good reminder that wildlife can be found anywhere. There’s no line where nature stops and city begins. Nature can be found under your sofa, where an alligator lizard has snuck in and cornered a cricket; in the potted plant on your balcony, where ladybug larva chow down on aphids; or in the park down the street, where a Cooper’s hawk turns a pigeon into breakfast.
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The view from Echo Park’s Vista Hermosa Park reminds us that in cities, trees and skyscrapers can dot the horizon, and urban wildlife is all around us.





Gaze down on the landscape from above and you’ll notice Los Angeles is more than just paved roads and manicured lawns. It’s a patchwork of tame and wild spaces. Rugged mountains give way to carefully groomed beaches, and surging rivers are enclosed by tons of concrete. Oak trees, hundreds of years old, rest beside newly laid soccer fields. As you’ll see, it’s not just bats who find a way to thrive in this patchwork landscape:


Coyotes cruise the tree-lined streets of Los Feliz and Silver Lake.


Mule deer ramble about NASA’s Jet Propulsion Lab campus in La Cañada-Flintridge, just steps away from where the Mars Curiosity Rover was built.


Red-tailed hawks perch on light poles along the 101 Freeway.


Red-crowned parrots, descendants of escaped pets, feast on fruit trees in Pasadena, hundreds of miles from their native northeastern Mexico, where they’re considered endangered.


Geckos from Europe hide near porch lights in El Segundo, Chatsworth, and Pomona, and frogs from the Caribbean hop among potted plants in a Torrance greenhouse.


Nineteen species of snakes, eighteen lizards, nine frogs, six salamanders, and three resident freshwater turtles (plus at least six more introduced turtle species) call the LA area home.


Endangered fish like the unarmored threespine stickleback and steelhead trout swim alongside one another in our streams and creeks.


Thousands of species of insects live in Los Angeles—estimates vary from approximately four thousand to more than twenty thousand—with many still awaiting discovery and description.


Eastern fox squirrels travel all over the city thanks to an aerial highway system made of telephone and electrical wires that transports them safely above speeding cars and barking dogs.


And then there’s the most famous furry Angeleno, the mountain lion dubbed P-22, who somehow crossed two of the nation’s busiest freeways and survived to settle in Griffith Park.


Many of the animals listed above are relatively easy to see if you put your nature eyes on. Get to Griffith Park around sunset and watch the space where picnic grounds meet the hillsides—coyotes come down on evening adventures to scavenge food left behind from the day’s picnics and barbecues. Spend enough time outside and you could run into sphinx moths, horned lizards, parakeets, and even bears or bobcats.
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Introduced to our area in the 1930s, black bears can now be found in our mountains and foothills.





Why Is There So Much Nature in Los Angeles?


The incredible diversity of species in our area results from a combination of factors. First, Los Angeles has always been biologically diverse. Not that long ago, it was home to three species of bears, three species of ground sloths, five species of big cats (of which the mountain lion was the smallest), two kinds of elephant relatives (the mastodon and mammoth), plus most of the animals still in the area today.


Add to this all the species we humans introduced, both on purpose and by accident. Our streets, hillsides, and parks are home to non-native trees, grasses, and birds. Our streams are home to non-native fish, turtles, and crayfish. A few hundred years ago, many of these species would not have found Los Angeles to their liking—the long, dry summers would be deadly for most. But now in many parts of Los Angeles, it “rains” twice a week or more when the sprinklers turn on. We import so much water that even some tropical rainforest species are comfortable here. In these urban oases, living can be easy and the number of native and non-native species high.
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Green sea turtles swim in the lower San Gabriel River near Long Beach.
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A bird’s-eye view from Elysian Park highlights the diversity of LA habitats.





Animals like Los Angeles for the same reasons humans do: our comfortable Mediterranean climate. Deadly winter freezes and long, triple-digit summer scorchers aren’t a concern here. Then there’s the dizzying array of LA habitats, from mountains and streams to forests and grasslands, deserts and tide pools, beaches and backyards. A few claims to fame:


Los Angeles is the only city in the United States with a major mountain range running through it. Thank you, Santa Monica Mountains!


LA County has the greatest difference between its lowest and highest points of any county in the United States, ranging from sea level to 10,064 feet at the top of Mount Baldy.


Los Angeles is the birdiest county in the country, with over five hundred recorded species. How did we get so many birds? We have huge numbers of native species, lots of non-native species that thrive thanks to our climate, plus lots of visitors passing through as they migrate along the Pacific Coast.


Californians brag that they can ski and surf in the same day. LA naturalists can brag too—here, you can see wild bighorn sheep and sea turtles in the same day! Within these diverse habitats, there’s a perfect place for just about anyone.
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Bighorn sheep can see downtown Los Angeles from some of their clifftop hangouts in the San Gabriel Mountains.





LOS ANGELES IS IN A BIODIVERSITY HOTSPOT


Many people don’t know that Los Angeles is part of a biodiversity hotspot called the California Floristic Province, which stretches from southern Oregon to Baja California and includes most of California except the deserts. It’s one of thirty-six biodiversity hotspots in the world. The list includes places we think of as the wildest on Earth—the Tropical Andes, New Zealand, the islands of Indonesia, and Madagascar.


To qualify as a biodiversity hotspot, a region needs two things. First, it must have at least 1,500 endemic plant species. Endemic means a species is found in one place and nowhere else on the planet. Plants don’t move around, so they’re easier to count than animals. Plus, lots of endemic plants in an area usually means lots of endemic mammals, fish, birds, fungi, insects, and other groups.




Bio means life, so biodiversity is literally the diversity of life. This diversity can occur at all levels of biology—genes in a population, individuals in a species, species in an ecological community, and communities across a landscape.





The second biodiversity hotspot qualification is that at least 70 percent of the area’s original habitat must have been lost—this is the hotspot part of the definition. Much of Los Angeles was trampled by cows in the early 1800s, then plowed under for the agricultural booms of the late 1800s and early 1900s, then hidden under pavement, houses, and skyscrapers throughout the 1900s. The area’s unique biodiversity—whether plants, animals, or fungi—is at risk of disappearing forever.


The trouble is that half the humans within the California Floristic Province live in the Greater LA area. And the very things that made Los Angeles’s human population growth possible also made things hard for the wild plants and animals that lived here first. Some, like the Mexican free-tailed bat, adapted to life among humans. Some have been less lucky: one hundred years ago, fifty types of butterflies fluttered about the peaks and valleys of Griffith Park—today ten of them have disappeared, victims of urban development and the changing frequency and intensity of fires.


Los Angeles Loves Change


Consider this: the city’s official tree, the coastal coral tree, and its official flower, the bird of paradise, both hail from South Africa.


Or this: though a grizzly bear adorns our state flag, the species was hunted out of the Santa Monica Mountains sometime in the late 1800s and was gone from the state entirely by the early 1920s.


Or this: the world’s northernmost resident population of green sea turtles, typically thought of as tropical critters, splashes around in the brackish water where the San Gabriel River empties into the Pacific Ocean near Long Beach. A power plant on the river sucks in cold seawater to keep equipment cool; the warmed water then gets flushed into the river—at perfect sea turtle temperature.


As we put greater and greater pressure on our environment, nature finds ways to surprise us, by adapting, transforming, and compromising. Humans haven’t driven nature out of cities. Instead, nature has adapted to survive alongside us.


Bats changed their habits by learning to hunt insects attracted to bright stadium lights. Frogs from halfway around the world hop around in our sprinkler-moistened gardens. Snakes soak up the heat from our sunbaked asphalt roads. The more we change the landscape, the more nature in the landscape adapts.





La Brea Tar Pits Tell the LA Story



What is the single coolest thing about Los Angeles?


Hint: It’s not our sports teams or our beaches, Griffith Observatory or the Hollywood sign. It’s not any movie star or the fact that Los Angeles invented the hot rod, the lowrider, the French dip sandwich, and the Korean fusion pork belly taco.


No, what Los Angeles has that other cities don’t is a time machine. It’s accurate and reliable, and it lets us travel back in time to understand what the area was like during the Earth’s most recent glacial period—a time when temperatures were cooler and much of the planet was covered in ice. The La Brea Tar Pits have preserved millions of fossils in near perfect condition—so many and in such detail, we can identify species of plants, for instance, based on their preserved leaves, thorns, and seeds. From mammoths and saber-toothed cats all the way to tiny beetles and grass seeds, the La Brea Tar Pits have created an encyclopedia of past life. No city in the world matches Los Angeles for quality and quantity of fossils. The La Brea Tar Pits make up the single best Ice Age fossil site in the world, and it just happens to sit along Wilshire Boulevard.
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Beneath Wilshire Boulevard and Hancock Park lie vast fossil beds, where the remains of hundreds of species are jumbled together. The deposit pictured here was discovered during construction of a parking lot at the Los Angeles County Museum of Art.





A clarification: some people think dinosaurs are preserved at La Brea—the time scale isn’t right for this. Dinosaurs (not including birds, who descended from dinosaurs) lived 66 to about 231 million years ago. Most La Brea fossils are only 10,000 to 50,000 years old, from the very end of a time known as the Pleistocene (ply-stuh-seen) epoch, which lasted from 11,700 to about 2.6 million years ago. This wasn’t one stable, uniform phase—it was comprised of a series of glacial-interglacial cycles. The Pleistocene and our current epoch, called the Holocene, together form the current ice age (for you trivia buffs, named the Quaternary Glaciation). Because ice sheets and glaciers exist today, we’re technically living in an ice age, it just happens to be a warmer, interglacial period.
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This is a copy, called a cast, of a baby American mastodon skull that was excavated in 1914. American mastodons are rarely found in the tar pits; Columbian mammoths are more common. Mastodons are distant relatives to modern elephants, but mammoths are much closer on the family tree. In fact, today’s Asian elephants are more closely related to the extinct mammoths than they are to African elephants.







On the Channel Islands, just off the coast of Southern California, fossilized human and mammoth remains date to around 13,500 years ago, about the same time as La Brea fossils. Did humans hunt mammoths in Southern California? There is no direct evidence of this yet, but archaeologists are working hard to understand how and when people first arrived to the Americas and what impacts their arrival had on the species already here.





Just like today, the end of the Pleistocene was marked by dramatic climate change—the Earth was leaving a colder glacial period and entering a warmer interglacial period. By studying the fossil record, we gain insight into how the environment in Los Angeles reacted to ancient climate changes, and how it might react in the future.


Welcome to the Ice Age


Imagine that you have just stepped out of a time machine into Pleistocene Los Angeles. Rub your eyes, stretch your legs, and get ready for an adventure.


The first thing you notice is the air. How cool it feels on your face, and how much it smells like a pine forest. Things feel wetter, a bit more “mountainy” than present-day Los Angeles. It feels similar to today’s coastal Northern California around Monterey or Santa Cruz.


That Northern California feeling is due in large part to the trees: lots of iconic Monterey cypress, plus familiar Southern California oaks, juniper, and gray pine. In the distance, you notice dense trees lining the canyons of the Santa Monica Mountains. Their height gives them away: these are coastal redwoods, then and now the tallest trees in the world.


Between you and the trees sprout large clumps of green grass standing three to four feet tall. Nothing about today’s Southern California landscape prepared you for this: a bunchgrass prairie stretching across the lowland plain for miles in every direction, lush like Africa’s Serengeti in the rainy season.


This grassy plain is dotted with brown blobs, ambling on all fours and occasionally standing up to browse the tops of trees. Are they some kind of slow, tired bison? No. You recognize one as a lumbering ground sloth, ten feet long and weighing over a ton, bigger than any bear alive today. And look, over there! A Columbian mammoth, a relative of modern elephants, using its trunk to pull up bunchgrass one clump at a time. To your right is a herd of hundreds of bison. The adults are enormous—larger than modern bison—standing six to seven feet tall and weighing over 2,500 pounds. They’re bigger than the largest rodeo bull you’ve ever seen, bigger even than the cape buffalo of Africa.


The sun blinks out, and for a split second you think a plane has flown overhead. But here in the Pleistocene, it’s actually a massive condor-like bird, Teratornis, soaring above you with wings that stretch twelve feet wide. When it lands in a nearby oak, it stands nearly three feet tall—taller than a Great Dane.


Something is moving a short distance in front of you—a large animal crouched down, prowling through the bunchgrass. Then there’s another, and a third, and a fourth. It’s a pride of saber-toothed cats, known also as Smilodon. Each is roughly the size of an African lion, with two elongated dagger-like teeth that give the animal its common name. You’re no longer the top predator—in Pleistocene-era Los Angeles, you’re prey.
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A western horse is scavenged by saber-toothed cats, while dire wolves and a coyote impatiently wait their turn. This image is from a larger mural by Mark Hallett on display at the La Brea Tar Pits.
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A Smilodon skull fossil, stained dark by the asphalt of the La Brea Tar Pits.







The saber-toothed cat Smilodon is California’s state fossil and the second-most-common large mammal species found in the La Brea Tar Pits. Remains of more than two thousand individuals have been recovered here.
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Long-trapped gasses still bubble to the asphalt surface at the tar pits.





What’s in a Name?


The name La Brea comes from an 1828 Mexican land grant. The 4,500-acre expanse was called Rancho La Brea (the tar ranch). The black substance oozing out of the ground here technically isn’t tar—which is a human-made material—it’s asphalt, a heavy crude oil that comes from petroleum. Asphalt can be gooey and almost liquid when warm, but when it cools, it hardens like a rock.


Deep underground, below the surface streams and pools, sits the Salt Lake Oil Field. The petroleum in this hidden oil field comes from tiny algae, called diatoms, that lived millions of years ago when the LA Basin was beneath the sea. Over time, sediments piled on top of the dead diatoms, causing intense pressure and heat, which converted their organic matter into crude oil. When crude oil bubbles up through cracks in the Earth’s surface—which happens a lot in this part of earthquake-prone Los Angeles—some of the thinner part evaporates. What’s left behind is sticky black asphalt.


The Gabrieleño/Tongva community and their neighbors to the north and west, the Chumash, knew about this tar and found it useful. They used it to attach arrowheads to shafts and hooks to fishing line. Filling black walnut shells with the tar created a kind of dice for games. They also applied it as waterproofing on all kinds of objects, including their sea-going canoes. European settlers followed their example and used it to waterproof roofs. In the 1860s and 1870s, Angelenos mined it for building roads. The big Lake Pit that faces Wilshire Boulevard in front of the La Brea Tar Pits is the remains of an early mine.




In Spanish, la brea means the tar. When people say the La Brea Tar Pits, they’re really saying the the tar tar pits. It’s a linguistic nightmare, but the name (forgive the pun) sticks around.





It wasn’t until 1875 that a scientist realized the bones in the tar weren’t all from modern sheep and cattle, but from ancient creatures trapped long ago. Still, the value of the deposits remained largely unknown until 1901, when petroleum geologist William W. Orcutt started excavating the pits and quickly amassed a collection of Ice Age animal bones. The secret was out, and scientific excavations have gone on there ever since.
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Workers excavate fossils from the tar pits during one of the first major excavations (1913–1915). In the background are oil derricks pulling up black gold from the Salt Lake Oil Field. The city has changed dramatically, but the tar pits remain.
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A visit to the La Brea Tar Pits might make you think that animals became stuck in deep pools of asphalt. The pits you see today, however, are the result of more than one hundred years of scientific and commercial excavations. Thousands of years ago, the sticky asphalt trap was likely a small seep, not much more than a shallow puddle of ooze.


In winter, the asphalt was cold and hard. Even the heaviest animals could walk across safely most of the time. But in the warmth of summer, the asphalt warmed and softened. The path an animal walked without a problem a few weeks earlier—or maybe even earlier that morning—became a death trap. The asphalt was probably camouflaged beneath wind-blown dust and drying leaves; passing wildlife wouldn’t recognize anything unusual until their feet sank into unstable ground. Just a few inches could be enough to trap a big mammal long enough for it to die of dehydration or exhaustion, or be killed by a passing predator. Sometimes, that predator would get caught too—causing an entrapment pileup.


This story is told in the fossils found today. The most common large animal species found in the tar pits are predators and scavengers. A trapped bison or mammoth could attract dire wolves, saber-toothed cats, coyotes, eagles, and vultures. If some of these latecomers also got trapped, there’d be a weeks-long buffet of carrion (dead animal meat) in various stages of decomposition. The pileup would likely continue until the bones sank deeper into the pit or the weather cooled and the asphalt hardened again. A prolonged entrapment event like this only had to happen about once a decade to yield the number of large animal fossils found today.





Fossil Treasure


Scientists have recovered millions of fossil specimens from the tar pits, making it the richest Ice Age fossil site in the world. In all, they’ve recorded evidence of over six hundred plant and animal species. Besides the well-known mammoths, dire wolves, and ground sloths, they’ve found horses and bison, tapirs and peccaries, and camels and llamas—animals whose relatives can be found elsewhere in the world but are long gone from Los Angeles. Not everything here is extinct though—from coyotes to lizards to oak trees, most species found in the tar pits still live here today.


La Brea fossils are special because the tar provides a “glue” that captures an organism’s finer details. Fossils are usually made when plants or animals die and sink into silt or mud that eventually turns to stone, preserving only the bones. And many fossil beds elsewhere in the world contain only large creatures, because heavy animals or rough conditions destroyed smaller, more delicate ones. But because the La Brea Tar Pits capture organisms of all sizes and preserve a variety of materials (bone, cellulose, chitin), we get a much richer mix of fossils than usual. In fact, the pits can preserve just about everything—researchers can even study pollen and insects, specimens known as microfossils. It’s usually not great to be a hoarder, but when it comes to studying fossils, all scientists agree: the more we have, the better!




[image: Image]


These fossil bones were excavated from the tar pits between 1913 and 1915. They were stored in the basement of the Natural History Museum before they were moved to their new home at the La Brea Tar Pit Museum.





LITTLE GUYS TELL THE BIGGEST STORIES


The fossils excavated from the La Brea Tar Pits can tell us a lot about entire ecosystems—something that most fossil beds can’t do. There’s just one problem. All the critters that got trapped inside the tar ended up floating around like ingredients in a big bowl of soup. There’s no rhyme or reason to the placement of the animals within the deposits, so a paleontologist digging up fossils today might find a 35,000-year-old mastodon tusk alongside a 10,000-year-old coyote skull. To figure out which plants and animals lived together at the same time, scientists use a procedure called carbon-14 dating.


Carbon-14 is a type of chemical found in all living plants and animals. When an organism dies, carbon-14 decays at a very predictable rate. By measuring how much carbon-14 is left inside a fossil, paleontologists can estimate how long ago it died. This trick allows researchers to make educated guesses about the communities of animals that lived and died together. And by using it on the tiniest fossils, they can learn what the climate was like thousands of years ago.


While fossils from big animals might be awe inspiring, those animals tend to need a lot of space, so their remains don’t usually give us much detail about the environment in smaller geographic areas. Insects, rodents, plants, small birds, and reptiles usually stick to a small territory, so they can tell us a lot more about local environmental conditions. As a result, beetles can reveal more about ancient climate patterns than, say, mammoths can.


The Decline of the Big Mammals


Starting around 50 million years ago—long before the asphalt seeps at La Brea began trapping animals—most of the world’s wildlife communities, including the ecosystem right here in Los Angeles, began looking something like modern African ones. There were a few tiny mammals and a few giants, but most were small or medium-sized. That arrangement lasted for millions of years, right up until around 50,000 years ago when the planet began to lose its big mammals. The exact timing of these megafaunal extinctions varies around the globe, but in North and South America they occurred between approximately 15,000 and 11,000 years ago. In a relatively short period of time, dire wolves, short-faced bears, four species of big cats including Smilodon and the American lion, mammoths, sloths, camels, horses, bison, the teratorn, several species of eagles, and other big species all went extinct. The fauna of Los Angeles started changing—and it happened fast.


The jury is still out on what caused this rapid extinction, but an increasing number of scientists think it was a one-two punch of changing climate and the arrival of humans. The world was going through a period of severe climate change at that time, not unlike the one we’re experiencing today. The planet was coming out of a glacial period. The atmosphere was warming, and melting ice made the world’s oceans rise. Plus, humans had crossed into the Americas from eastern Asia and were spreading out, occupying new territories and increasing their populations.
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Microfossils from the La Brea Tar Pits include seeds, insects, bark, and bones of small animals.
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This beautifully preserved shrew jaw, roughly half the size of a penny, is an example of a microfossil that helps scientists understand changes in climate and biodiversity through time.





TROUBLE IN THE FOREST


Before the continent’s megafauna began to die off, the world was colder and drier than it is now. Ice sheets covered huge parts of North America, and much of the rest, including Southern California, was covered with savannahs (wide-open grasslands dotted with trees) rather than with forests.


The ice receded as the planet warmed, and the once-endless savannahs were carved up by expanding forests. Many of the region’s big mammals needed the wide-open spaces to survive—closely clustered trees are not optimal if you’re a camel.


The Pleistocene era was defined by constant shifts between warm and cold, wet and dry. The landscape bounced back and forth while forests shrunk back then spread out over and over again. As forests grew thicker, groups of savannah animals became isolated as their habitats shrank and became disconnected. These are the same problems plaguing wildlife today: habitat loss and reduced habitat connectivity.



HUMANS COME INTO THE PICTURE



The planet teetered back and forth between these two extremes like a seesaw many times during the Pleistocene, but it was only toward the end that big animals became unable to survive the isolation created by encroaching forests. Why was the most recent transition from glacial to interglacial and savannah to forest so different than the previous transitions? Scientists believe human activity exerted pressure on wildlife populations already impacted and stressed by climate change.


It’s tempting to imagine small bands of hunters with bows and arrows slaughtering hordes of wild animals into extinction, but that’s not what’s necessary to lose a group of animals. People, other predators, diseases, and accidents just have to cause more deaths each year than there are births. Given enough time, the population will eventually vanish.


By the time our species began interacting with the megafauna of ancient Los Angeles, the animals were already suffering from the effects of fragmented, smaller populations. The massive beasts of the time were at a tipping point and an efficient new predator coming onto the landscape—that’s us—may simply have been the straw that broke the ancient camel’s back.
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A short-faced bear statue in Hancock Park reminds us of the megafauna who lived here before us.





Using the Past to Figure Out the Future


The Rancho La Brea story is one of change. Because the asphalt seeps were actively trapping animals before and during the megafaunal extinction, they offer a unique glimpse at how ancient life was affected by changing climate and the arrival of humans. The tar pit fossils teach us that the dramatic changes faced by wildlife in Los Angeles during these last few hundred years of rapid urbanization are part of sweeping environmental changes that began long ago.


Comparing animals that did or didn’t survive the Pleistocene-era extinction helps us understand what makes a species better at surviving changes to the environment. The fossils at La Brea allow us to peer far into our future, showing us what Los Angeles could look like in one hundred, one thousand, or even ten thousand years. And if we’re fast enough, and clever enough, we just might be able to use the lessons of the past to create a better, more sustainable, more comfortable future. Not just for us, but for all the plants and animals with whom we share this planet.
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Inside the La Brea Tar Pits Museum, visitors can watch scientists and volunteers in the Fossil Lab sort and identify fossils every day.








Water Writes the History of Los Angeles



Those who don’t really know the LA River may be inclined to think of this urban waterway as a concrete-lined, trash-filled storm drain. It wasn’t always so. Los Angeles only exists as a metropolis today because of the river, which played a big role in shaping its evolution. Today the river is an unlikely gem in the city—still a place for wildlife to survive and for humans to thrive.


What was the LA River like over two hundred years ago? Father Juan Crespí, a Franciscan missionary in Gaspar Portolà’s Alta California expedition, kept a diary as his team searched for good places to build what would become California’s network of colonial missions. On Wednesday, August 2, 1769, the expedition headed west from the San Gabriel Valley and approached the river near modern-day Lincoln Heights; Crespí wrote, “After traveling about a league and a half through a pass between low hills, we entered a very spacious valley, well grown with cottonwoods and alders, among which ran a beautiful river from the north-northwest.”


The next afternoon, Crespí and his companions traveled sixteen or so miles and reached modern-day Ballona Creek. Friday they camped near Santa Monica Beach, then turned north to navigate Sepulveda Pass into the San Fernando Valley. At the northeast end of the valley, Crespí’s fellow Franciscan friars would eventually build Mission San Fernando at a spot near a Native American settlement, where Crespí described the water as “sufficient for the animals though not over abundant.”
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A photo of the LA River taken sometime between 1890 and 1900.
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Museum scientist Miguel Ordeñana (pictured in the Glendale Narrows near Sunnynook Park) studies LA River wildlife.
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Great blue herons, with a wingspan that can reach over six feet, are common LA waterbirds.





The Early Days of LA Water


The Los Angeles Crespí experienced was much wetter than the city we know today. Streams running down the mountains in V-shaped canyons carried water, sand, silt, gravel, and boulders from higher elevations into broad, lowland plains.


The river-fed valleys were full of rich soil, perfect for the agriculture that would come to dominate the LA area through the early twentieth century. But the loose, orchard-ready earth was no match for raging floods, which regularly sent surges of muddy water across the landscape, carving new channels as it raced towards the Pacific. Mounds of sediment or uprooted trees would choke off one channel and a new one would form, carrying water and sediment in a different direction. As these lowland rivers routinely altered their course, they re-engineered the landscape over and over again.




Deep within the jumbled rocks and boulders under Los Angeles are natural reservoirs called aquifers. It is believed that the aquifer beneath the San Fernando Valley can hold a whopping one trillion gallons of water, almost more than all one thousand of California’s man-made reservoirs! That may seem like a lot, but it’s not an endless amount; years of pumping to supply farmland and people has greatly depleted this aquifer.





As still happens today, the LA area suffered massive storms once every ten years or so. The major rivers overflowed and spread out to form broad floodplains, sometimes nearly twenty miles wide. After the waters receded, the river re-emerged with a new path.


Sometimes the LA River drained into Santa Monica Bay via Ballona Creek. Other times, it flowed south, as it does today, emptying into San Pedro Bay at Long Beach. The San Gabriel River moved around too, draining into San Pedro Bay some years and into Los Alamitos Bay in others. The rivers wandered, and everything that lived around them adapted—until European settlers arrived.


THE RIVER STRIKES


The Great Flood of 1862 was the largest in California’s recorded history. In Los Angeles, rain fell for a mind-boggling twenty-eight days straight, from December 1861 into January 1862. Floodwaters washed away entire towns. The area’s three rivers (including the Santa Ana River) merged to form an eighteen-mile-wide flood flowing from Signal Hill to Huntington Beach. Most of the San Fernando Valley was covered with a shallow lake.


But it wasn’t until 1938 that everything changed. A storm began late on February 27, 1938, a Sunday night. Monday forecasts warned Angelenos the weather would be “unsettled with rain” through Tuesday. It was a terrible understatement. Seven days after the storm started, a Los Angeles Times reporter described the scene: “Disaster, gutted farmlands, ruined roads, wrecked railroad lines . . . a kaleidoscope of human misery.”
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This is the first aerial image of Los Angeles, taken at 9,000 feet by Edwin Husher in 1887 from a hot air balloon. Note the sandy wash of the LA River before it was channelized.





Thousands of properties were lost and more than 140 people died. In Long Beach, a wooden pedestrian bridge over the LA River collapsed, and witnesses saw ten people drowned. Farther upriver, a section of the Lankershim Boulevard Bridge also collapsed, killing five. A massive landslide washing through Beverly Glen took out a house containing a mother and her toddler. The father was in a different room taking a bath. The bathtub broke from its footing and floated, with the man inside, several hundred yards down the canyon. He broke both his elbows but survived.




[image: Image]


Early Angelenos ignored the region’s flood history and built close to the river, sometimes with costly consquences.
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Railroad tracks and bridges caught in a 1914 LA River flood.





THE CONCRETE SOLUTION


These horrific scenes led Los Angeles to resolve it would never again suffer the whims of Mother Nature. The Army Corps of Engineers showed up, armed with the concrete that continues to confine the rivers today. It took three million barrels of concrete, poured by some 10,000 workers, to pave the LA River (the San Gabriel River faced a similar fate). The goal was to move water off the landscape and into the ocean as quickly as possible so heavy rains wouldn’t cause destructive floods.




It took about twenty years to channelize the LA River; over 800,000 dump truck loads of soil were moved!





Until the rivers were encased in concrete, rainwater made it all the way to the ocean only in flood season. Usually, snowmelt would flow to valleys and basins then soak into the ground, filling the aquifers. The older, river-dominated LA Basin (and nearby valleys) contained many types of wetlands: tidal flats and marshes, wet meadows, freshwater marshes, vernal pools, willow thickets, floodplain forests, and more. By surrounding the river in concrete, engineers ensured the Los Angeles inhabited by Native Americans and later encountered by Crespí and Portolà ceased to exist. What remains today can be considered an engineering success, but that success came at the expense of the watershed’s natural plant and animal life.
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Seven species of native fish once inhabited the LA River, including steelhead trout—like this impressive twenty-five-inch specimen caught in 1940.
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Where it all begins: the LA River’s headwaters are upstream of the concrete, in tree-lined Calabasas Creek.





THE BEEF ON EARLY LA RANCHES


With the Gold Rush in 1849, California’s human population quickly grew and so did the demand for beef. Landowners in Southern California were growing into wealthy cattle barons, and cattle needed space to graze and water to drink. A system of manmade wells drained the massive underground aquifers beneath Los Angeles to nourish the herds. The wetlands that once absorbed large storms and replenished the aquifers were trampled under cattle hooves.




It’s tough to picture a version of Los Angeles in which the main challenge to getting around was wetlands and muddy paths, not bumper-to-bumper traffic. Still, evidence of this earlier, soggier time still exists. Consider La Cienega Boulevard, which runs from the Santa Monica Mountains to the LA International Airport. Ciénega is Spanish for swamp. The area north of the Baldwin Hills where the street runs today was once a massive ten-mile-long boggy wetland.





These changes contributed to flooding— soil pressed flat by herds (not to mention that covered by roads and sidewalks) can’t soak up as much rainwater as loose, natural soil. Grass played a part too. Before the cows came, the landscape was dominated by native bunchgrasses. These perennial plants lived as long as two hundred years, surviving the dry summer thanks to deep roots that extend fifteen feet or more into the soil, and grew in spaced out clumps separated by patches of bare dirt (hence the name bunchgrass). But cows are some of nature’s best lawnmowers, gobbling up all the grass in sight. When native bunchgrasses were unable to survive season to season because of overgrazing, exotic annual grasses took over. These grasses live a single season and die after reseeding, so they survived grazing much better than native grasses.




Part of Figueroa Street used to be called Calle de Las Chapules (Grasshopper Street). After eating most of the vegetation in the grasslands, grasshoppers descended on the vineyards where Figueroa Street sits, today.
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People still fish in the LA River, mostly for non-native carp.





Los Angeles’s cattle boom eventually went bust, thanks to the area’s other recurring water issue—long-lasting droughts. One particularly severe drought lasted three years, from 1862 to 1864. Wild animals were finding food and water in short supply already, thanks to cattle overgrazing, but the drought made water even scarcer. Swarms of the ominously named devastating grasshopper chewed up what remaining vegetation they could find. Cattle barons, faced with dying herds, were forced to sell their properties, making the land available for purchase and development. It was during this short fifteen-year period, from the Gold Rush through the drought, that the LA area witnessed one of its most dramatic transformations. If not for the combination of drought and grasshoppers, Los Angeles would be a very different place today.


People Versus Nature


Los Angeles’s water story includes intense flooding and severe drought, extreme overabundance and agonizing, life-threatening shortage. Perhaps no other place embodies this paradox better than Beverly Hills. Once upon a time, the streams that flowed through Coldwater, Franklin, and Benedict canyons joined near modern-day Beverly Hills to form a wetland called Rodeo de Las Aguas (Gathering of the Waters). Today Rodeo Drive is famous for celebrities and high-end boutiques like Gucci and Prada. But the street’s name reminds us that, in this town, the most important gatherings always have been, and always will be, about water.


Permanent surface water is historically unusual for coastal California. Early Los Angeles, with its natural rivers, may have been a wetter place overall, but Southern California still grew hot in summer. Despite the variety of wetlands covering the southland, most aquatic habitats dried up each year—by August, surface water was rare and freshwater ponds remained only in the largest wetlands.


As the human population’s demand for year-round water grew and underground aquifers were drained, surface reservoirs and man-made ponds began to dot the landscape, and aqueducts were built to import water from far away—all to ensure a steady supply of water throughout the long, hot summer. But when we created this permanent surface water, we also provided a habitat for invasive critters that would otherwise be unable to survive a dry Southern California summer—including bullfrogs, African clawed frogs, red-eared slider turtles, bass, and crayfish. Thanks to these newcomers, four of our seven native fishes have disappeared entirely from the southland, while the remaining three are protected with special conservation status.
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African clawed frogs are able to thrive in our human-made aquatic habitats.
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These pipes were installed in 1912 to bring water from the Owens Valley to the growing city. This 419-mile pipeline, termed the LA Aqueduct, remains a major source of water for the LA area.





Take a moment to reflect on this. To combat destructive storms and floods, we seized control of the rivers by brute force, encasing them in corsets of concrete. Because we forced storm water directly into the sea, it couldn’t replenish our aquifers. To quench the thirst of cows, citrus trees, and people after we exhausted the aquifers, we created an elaborate system of surface ponds, reservoirs, and aqueducts that brings fresh water from hundreds of miles away. Some say the next world war will be fought over water. The history of Los Angeles is a lesson in just how far people will go to control it.





Fire, Past and Future



Southern California, with its hot, dry weather, has always been fire prone. Summer fires, which burn from June through September, are calmer and generally not propelled by wind. But in autumn, the Santa Ana winds really pick up, blowing hotter, drier air from the desert down the coastal slopes of our local mountains. They can occur throughout the year but are worst October through April and can generate devastating wind-driven fires. Though the two types of fires have very different temperaments, this means fire season in Southern California lasts from June through April. Be thankful for May.


The Deadliest Fire in LA History


In 1933, Los Angeles was, like the rest of the country, in the depths of the Great Depression. A government program loaned LA County money to pay unemployed workers forty cents an hour to clean up horse trails in Griffith Park, carve out new roads, and remove weeds. That fall Los Angeles was walloped by hot, dry, west-blowing winds from the deserts in the east: the infamous Santa Anas. Months without rain turned the grassy slopes of the park dry. It seemed they could ignite if you just looked at them wrong.


Nearly four thousand workers were in the park on October 3. By mid-day, temperatures in downtown Los Angeles hit 100 degrees. Workers on their lunch break listened to the radio as the New York Giants defeated the Washington Senators in the first game of the World Series. Two hours later, they noticed smoke rising from the north side of the park.


It seemed there was enough manpower to fight the fire, but the workers—who were either forced or asked to help, depending on who you ask and what you read—were armed only with shovels and weren’t trained firefighters. The Santa Ana winds whipped the fire up further, and flames multiplied faster than workers could beat them down. Trained firefighters eventually showed up, and the fire was controlled later that evening.


By the time it was put out, the fire had claimed the lives of at least twenty-nine workers—because recordkeeping was poor, it’s difficult to establish how many people were working in the park that day, and how many survived—some estimates suggest the death toll was closer to fifty-eight. It remains the deadliest fire in LA history, and to this day, nobody knows how it started.


In 2007, the skies above the Observatory were dark orange the night that Griffith Park burned again. This time, the brushfire scorched more than 800 acres, about a fifth of the park. But by the time five hundred firefighters contained it after two brutally hot days, not a single person was seriously injured and the observatory, zoo, and merry-go-round escaped unharmed. At the time this book was published, the 2018 Medocino Complex Fire to the north of Los Angeles had become the largest in California history. We may be getting better at saving lives and structures, but we’ll always have fire.
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After a fire, plants like this scrub oak will re-sprout from their still-living roots.
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Griffith Park and the historic Griffith Observatory have faced the threat of fire multiple times throughout their history.





Not all Fire Is Bad


In the immediate aftermath of wildland fires, the landscape appears charred, still, and lifeless. Fallen ash gives the soil a gray tint. Any trees still standing are often blackened beyond recognition.
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Poodle-dog bush is a fire follower—it only grows the first few years after a fire. Despite its cute name and purple flowers, keep back. Touching any part can give you a serious rash.





But fire has a way of making the landscape stronger, and without it, many animals and plants wouldn’t survive at all. The endless loop of burning and recovery is called the fire cycle, and plants have come to depend on its predictability.


Plants that need exposure to smoke or fire to trigger the release or sprouting of seeds are called pyriscent. For example, lodgepole pines, which grow at high elevation in our local mountains, have cones that open in response to fire, releasing their well-protected seeds. Most Southern California fires occur in summer and fall, before winter rains. Once the rains arrive, the seeds of pyriscent plants kick into action. Many manzanita species need a fire to tell them to sprout and grow fast while there is little competition for space. Their seeds are hiding just below the surface, and they’ll only start to grow if the ground above them burns. Some seeds can last a hundred years or more, patiently waiting for fire.




One of the most mysterious fire-dependent animals is the fire beetle. They can detect fires from up to twenty miles away using their very own infrared detectors. Because fire beetles only lay eggs on freshly-singed branches, they must gather in groups by the fire to mate. Very little is known about where the beetles live when there aren’t any fires.





Similarly, most chaparral shrubs have a structure at the base, just above the root system, called a burl. The burl stores water and energy. Once it detects that a fire has burned the above-ground portion of the shrub, the burl gets to work, sending new growth up through ashy soil. It only takes two months for new green shoots to push through the charred soil after a fire. These shoots give way to flowers, followed by new trees and shrubs. Eventually, these plants will burn again, and the cycle will continue.
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Plants like fire poppies thrive after wildfires.
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This western fence lizard explores its home after a fire.








FRIENDS OF FIRE


Animals have evolved to take advantage of the fire cycle too. After a fire, small rodents take advantage of the open ground to forage for seeds hiding in the soil. Rabbits munch on green shoots pushing through the soil. Birds of prey hunt across the now open ground for the lizards, snakes, and rodents that survived but are now conspicuous as they search for their own food. Deer can often be found at the edges of burned land, using surviving chaparral for cover from predators, while also eating the fresh new vegetation. If burned and unburned areas are found close together, deer reproduction and survival is especially high.


The decade following a fire is a period of change, with different kinds of plants dominating at different times. Changing plants offer changing leaves, seeds, flowers, and fruits, which all attract different sorts of insects, birds, reptiles, and mammals. Some of these plants and animals can’t survive in fully recovered chaparral. These critters depend on routine fires for their very existence.


Geological evidence shows that Southern California chaparral was burning up to twenty million years ago. But archaeological evidence indicates that fires began to change eleven thousand years ago, when people showed up. As humans got better at setting and putting fires out, Southern California and its wildlife communities changed forever.


SMALL FIRES GOOD, BIG FIRES BAD?


In an effort to save our homes and businesses, we try to extinguish wildfires as soon as they begin—a practice called fire suppression. The problem is, when we put out fire this efficiently, large areas don’t burn for a long time. Instead, they accumulate fuel. When they finally do light up, the resulting fire is much more intense, aggressive, and hotter than it would normally be.


Fire suppression might actually make things worse, because infrequent, large fires are more dangerous than frequent, smaller fires. Fire-prone chaparral and active fire suppression can be a dangerous mix.
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A helicopter draws water from the LA Aqueduct to battle the 2009 Station Fire in the San Gabriel Mountains.





On the other hand, a group of scientists recently pored through nearly one hundred years of California fire records and found that large, hard-to-control wildfires have always been a feature of the Southern California landscape, and that fire suppression activities have little impact on them. The increase in wildfires, they say, instead reflects an increase in the number of smaller man-made blazes. Ending fire suppression protocols would not necessarily mean that wildfires would suddenly become more manageable.


When it comes to fire in Southern California, two facts remain:


1. Where there is chaparral, there will be fire. It’s both inevitable and necessary.


2. The number of human-caused fires is increasing, and they aren’t so easy to put out.


People Make Fires


The natural cause of fire is lightning. Because lightning strikes are more common on California’s interior mountains and at elevations above five thousand feet, most lightning-ignited wildfires begin inland and may be swept toward the coast by wind. These natural fires tend to burn for only a short time before they’re naturally extinguished.
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