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		STATE

		WASHINGTON

		ANNUAL VISITATION

		3.1 MILLION

		YEAR ESTABLISHED

		1938

		an isolated peninsula with rain forests & rocky beaches

		
			
					
					SUPERLATIVE

				
					
					Mount Olympus is the wettest place in the lower 48

				
			

			
					
					CROWD-PLEASING HIKES

				
					
					Rialto Beach to Hole-in-the-Wall (easy); Hurricane Hill (moderate); Glacier Meadows (strenuous)

				
			

			
					
					NOTABLE ANIMALS

				
					
					Olympic marmot (Marmota olympus); humpback whales (Megaptera novaeangliae); banana slugs (Ariolimax columbianus; see this page)

				
			

			
					
					COMMON PLANTS

				
					
					Sitka spruce (Picea sitchensis); bull kelp (Nereocystis luetkeana); spreading phlox (Phlox diffusa)

				
			

			
					
					ICONIC EXPERIENCE

				
					
					Hiking the Hall of Mosses trail

				
			

			
					
					IT’S WORTH NOTING

				
					
					The nearby town of Port Angeles is home to an eccentric and charming community radio station. Tune your dial near the park to KSQM 91.5 FM.

				
			

		

		WHAT IS OLYMPIC? The Olympic Peninsula is an isolated chunk of land in the far northwest corner of the contiguous United States. It’s alllll the way up there, surrounded by water on three sides, covered in towering peaks, receding glaciers, and rushing rivers. Basking in the heart of that isolation is OLYM—largely an immense wilderness almost entirely without roads or human structures. Some of the richest forests in the country are fed by the rivers that radiate from Mount Olympus and by blankets of coastal fog. The cold waters of the Pacific Ocean support an incredible cast of critters along a wild, rocky shore begging to be explored.

		BOTANY

		EPIC EPIPHYTES

		THERE’S NO DENYING THAT THE trees of OLYM’s rain forests are mesmerizing. They’re big, tall, and covered in green. Epiphytes, or plants that grow on plants, are a hallmark of rain forests, and OLYM is no exception. These mosses, lichens, liverworts, and ferns grow, hang, drip, and extravagantly cover tree trunks and branches without harming their hosts at all. Epiphytes draw everything they need from dripping water and nutrients blowing in the wind. More than one hundred thirty species of epiphytes have been identified in OLYM’s rain forests so far. Though they are on virtually every tree, look for especially grand displays on maple trees.

		Bigleaf maples (Acer macrophyllum), named obviously for their leaves, are almost unrecognizable under their epiphyte finery. Even if you can’t make out the distinctive maple leaf shape, these relatively more squat trees stand out among the taller, slimmer conifers of the canopy. The aerial gardens these trees have cultivated are truly massive; one study found that the epiphytes on a bigleaf maple weighed up to four times as much as the tree’s actual foliage.

		As you approach a bigleaf, notice the garden of hanging mosses dangling from its branches. At the base of those gardens is a moss mat up to 10 inches thick. That’s nine of these books stacked on top of each other! Keep an eye out for the long, hanging tendrils of Oregon spikemoss (Selaginella oregana). This fernlike moss easily has the most metal name in the forest and shows off its prowess by growing up to 6 feet in length. Slightly higher in the canopy are impressive ferns, called licorice ferns (Polypodium glycyrrhiza); they do indeed have a sweet licorice taste. Look for them on local restaurant menus in the spring.

		On lower branches and trunks you’ll notice the tiny, feathery tendrils of shiny, green cattail moss. You might see tiny drops of water on the end of the tendrils. You can also look for flaky green plates that resemble lettuce or cabbage. Called Oregon lungwort (Lobaria oregana), this helpful lichen has the ability to grab nitrogen right from the dang air. The nutrients it provides are a key part of keeping this rain forest healthy and well-fed.

		It seems remarkable that all these plants (and their combined weight) don’t harm the trees, but epiphytes are upstanding members of the community. In fact, recent research has revealed that bigleaf maples sometimes send roots (identical to their underground roots) into the plant growth on their limbs to tap into the water and nutrients of their epiphyte pals. Who wouldn’t want to be friends with epiphytes? They’re always around, most of them are soft and cuddly, and they even make their own snacks to share with everybody.
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		The west-facing Quinault, Queets, Bogachiel, and Hoh River Valleys all host rain forests. Short, flat Maple Glade Rain Forest Trail in the Quinault is a great, less-visited alternative to the busy Hoh. The Queets and the Bogachiel offer more secluded and wild scenery, with some very challenging hikes. Be prepared for rapidly changing weather conditions in these coastal forests.

		DRAPED IN FINERY

		Bigleaf maples host some of the most diverse epiphyte communities in OLYM’s forests.

		
			[image: ]
			Top left: Oregon spikemoss (Selaginella oregana) These mosslike green streamers are covered in tiny pointed leaves. As the streamers dry, they curl up and turn brown.

			Top right: Licorice fern (Polypodium glycyrrhiza) Single, unbranching fern fronds growing directly out of the moss mat are licorice ferns. Stems are light green or straw colored, and leaflets grow in staggered ranks on opposite sides of the stem.

			Bottom left: Bigleaf maple leaf (Acer macrophyllum)

			Bottom right: Oregon lungwort (Lobaria oregana) This flat-lying green lichen is covered in ridges and has frilly edges. Red to brown spore-bearing structures are often visible. One of the most common lichens in old-growth forests in the Pacific Northwest.

		

		WILDLIFE

		BARNACLES AND THE GLUE THAT KEEPS THEM STICKING

		TIDE POOLS FOUND IN THE Pacific Northwest (PNW) boast fantastic creatures. Brightly colored sea stars cling to solid surfaces, snails scoot casually along the rocks, and anemones hang out waiting to use their tentacles to sting and trap their prey. But as you’re walking around this overflow of ocean life, you’ll notice some other humble players attached to rocks everywhere. Barnacles keep this ecosystem alive, and they have some pretty cool attributes worth a closer look.
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			Gooseneck barnacle (Pollicipes polymerus)

		

		Be on the lookout for two types of barnacles on your tide-pool adventure. There are acorn barnacles (Balanus glandula), your “typical” barnacle, living among the rocks. These little guys usually range from the size of a pea to the size of a quarter (although giant acorn barnacles can be the size of a human fist!). They are usually gray and live in clusters of tens to hundreds to thousands. Also living on the rocks are gooseneck barnacles (Pollicipes polymerus), which have 3- to 4-inch-long fleshy necks and are more of a conical shape. If you’re lucky, you might find larger goosenecks (9 to 10 inches long!) attached to logs washed up on shore.
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			Acorn barnacle (Balanus glandula)

		

		Barnacles are crustaceans, and they begin life as free-floating creatures in open water, searching for a place to call home. By the time we see them, they’ve glued their heads to a surface and built hard shells around themselves, where they’ll remain until they die. Since they can’t move, they feed and mate with help from a trapdoor-like opening at the top of their shells. When barnacles are covered with water, their door opens and they use feathery legs to catch microscopic plankton. At low tide, when we see barnacles, the doors are closed to keep the creatures from drying out.

		While they may seem like an insignificant part of the intertidal zone, barnacles are actually crucial to the success of the ecosystem. Small areas between the barnacles are often home to other creatures that need to stay moist at low tide. Barnacles also provide food to other intertidal creatures, like carnivorous snails. The snails drill into the barnacles’ shells and digest their soft bodies. Barnacles’ most crucial role may be restoring nutrients to the water after digesting their food, allowing life to continue to thrive where land meets sea.

		Barnacles produce a glue that can stick to pretty much anything, including the hulls of ships and even the bodies of whales, which is pretty remarkable—and for a long time was not understood. In 2009, scientists finally solved the mystery of how barnacles’ glue can cling so firmly to underwater surfaces. They found that the glue uses an enzyme genetically similar to the one that allows red blood cells to clot to make scabs. This enzyme enables a barnacle’s glue to cure in water. So before you try to rip that little barnacle off just like a scab on your elbow, take a moment to think about how you’re somehow evolutionarily related. Then leave that barnacle alone!

		

		Giant barnacles, thatched barnacles, and pelagic goose barnacles are three other barnacles you might find while you’re out tide pooling!
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		Visit the coastal areas of the park, like Rialto Beach. Be sure to check a tide chart so that you’re there when the tide is low. There are a lot of creatures to see, including sea stars, crabs, and anemones, so keep your eyes peeled. Wear good shoes and be mindful where you step; these rocks can be incredibly slick!

		WILDCARD

		(UN)DO THE DAM THING

		FROM ITS HEADWATERS HIGH IN the Olympic Mountains, the Elwha River careens down thousands of feet before spilling into the saltwater of the Strait of Juan de Fuca. Most of its 45-mile length is contained within OLYM. Swift elevation change and narrow gorges make the Elwha a powerful force. Eager to harness its power, Euro-Americans built two dams on it in the early 1900s. In the process, the once life-giving Elwha became choked and barren.

		Decades of tireless advocacy by many, including the Lower Elwha Klallam Tribe—whose creation place is along the river—brought the dams down in 2014. Now, the Elwha is reclaiming its land and its power, and you can watch it happen.

		Almost everything changed when the Elwha was dammed. The dams choked the river’s supply of sediment and plant material from upstream, depriving downstream species of important places to live and hide from threats. Piles of plant material along the banks and tangled on rocks and other debris in the water might seem unremarkable to you, but they are a vital component of this river ecosystem.

		Crucially, the dams also blocked the migration of salmon from the ocean. Their absence deprived the ecosystem of key nutrients. Now, though, the fish are once again swimming upstream. Some salmon get eaten along the way and some make it upstream and lay eggs (some of which also get eaten). Once the salmon have spawned, they die. Any way you slice that salmon, it’s doling out nutrients to predators, scavengers, and even plants as the leftover scraps and animal scat decompose into fertilizer.

		Birds are one key indirect salmon beneficiary. Look and listen for gray American dippers (Cinclus mexicanus) along the river. They’re small, tubby birds with white-feathered, flashing eyelids and a sharp “zeet” call. They eat small aquatic invertebrates that are flourishing thanks to salmon nutrients. In the time since the dams were removed, scientists have found that the dippers are staying in the area longer (rather than migrating out), and some of them are even raising two broods of chicks per year.

		The river’s return has altered plant life too. If you’re lucky and arrive while riverbank lupine (Lupinus rivularis) is in bloom, you might just smell it before you see it. These purple to white flowers were absent from the Elwha while the dams were in place, but they are back after former reservoirs were reseeded with native plants. Such revegetation efforts aim to establish woody plants and trees and help native plants take hold, as well as discourage nonnative plants from moving in.
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			Riverbank lupine fixes nitrogen in the soil—it’s a good neighbor to have around.

		

		The impacts of the removal of the Elwha dams will continue to be studied and monitored—nature isn’t an on/off switch that can be thought of as broken or healed. But the river, thanks in large part to its human guardians, the Elwha Klallam and the National Park Service (NPS), is healing itself right before our eyes.
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		The undammed Elwha is prone to floods that can damage infrastructure. Check in with park staff about current conditions before finalizing your plans. Hiking trails, some quite strenuous, wind through the Elwha Valley. Madison Falls, right on the park boundary, is the shortest and most easily accessible. Overlooks on both sides of the river feature views of the Glines Canyon Dam site.
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		STATE

		WASHINGTON

		ANNUAL VISITATION

		1.5 MILLION

		YEAR ESTABLISHED

		1899

		a glacier-covered active volcano

		
			
					
					SUPERLATIVE

				
					
					The Sunrise Visitor Center is the highest elevation point in Washington accessible by car

				
			

			
					
					CROWD-PLEASING HIKES

				
					
					Silver Falls (easy); Naches Peak Loop Trail (moderate); Skyline Trail (strenuous)

				
			

			
					
					NOTABLE ANIMALS

				
					
					Banana slugs (Ariolimax columbianus); hoary marmots (Marmota caligata); black-tailed deer (Odocoileus hemionus hemionus)

				
			

			
					
					COMMON PLANTS

				
					
					Fireweed (Chamerion angustifolium; see this page); Douglas-fir (Pseudotsuga menziesii); western white pine (Pinus monticola)

				
			

			
					
					ICONIC EXPERIENCE

				
					
					Seeing a meadow full of wildflowers

				
			

			
					
					IT’S WORTH NOTING

				
					
					It’s possible to hike smaller sections of the park’s famed 93-mile-long Wonderland Trail.

				
			

		

		WHAT IS MOUNT RAINIER? One-third of MORA is the actual Mount Rainier—the most glaciated peak in the lower 48 and one of a number of active volcanoes in the Cascade Range. The other two-thirds of the park boast forests, glacial lakes and streams, and stunning wildflower-filled meadows. Take a trip to Sunrise to soak up fantastic views and head out on day hikes with unforgettable scenery. Scattered through the park are patches of old-growth forest with trees more than a thousand years old. Much younger forests thrive in places that haven’t escaped Rainier’s recent volcanic eruptions, mudflows, and floods.

		GEOLOGY

		FIRE, ICE, AND MUD

		FIRE HAS FORGED MUCH OF Mount Rainier. But ice is the real architect of this volcano, and it continues to sculpt it today in ways you might not expect.

		The glaciers that now flank Rainier are mere shadows of those that have covered it in the past. At times, ice more than a thousand feet thick trapped and directed lava flows from the volcano. Erupting lava was forced to pool between sheets of ice, so that when the glaciers melted back, fins of cooled lava were left jutting steeply above the surrounding terrain. The top of the ridges today more or less marks the depth of ice during the eruption that created them. Look for them and try to imagine the hiss of lava meeting ice.

		Glaciers large enough to shape lava flows no longer exist on Rainier, but that doesn’t mean that the glacier-volcano collaboration is over. When there is a sudden release of water from the glaciers, such as after a large rainstorm, cascades of debris-filled water, volcanic ash, and broken rock bulldoze their way down river valleys in the park, obliterating anything in their paths. Known as debris flows, these dynamic events can rampage downslope at 20 to 30 miles an hour, wielding boulders and trees like battering rams. Rushing water, snapping wood, and shattering rocks create a cacophony that some have compared to the sound of a runaway train off its tracks.

		Occasionally, factors conspire to create a debris flow of epic proportions. In MORA, debris flows that travel beyond park boundaries are called lahars—the Indonesian word for “mudflow.” Lahars are usually triggered when volcanic eruptions cause glaciers to melt suddenly, releasing a torrent of water mixed with hot pyroclastic material, or when soft rock near the summit gives way. Volcanic steam vents high on the mountain slowly alter hardened lava into weak clay, making the summit of Rainier especially susceptible to collapse. In the past, whole sides of the volcano have crumbled, sending lahars tearing through river valleys as far as 50 miles downstream from the volcano.

		The walls of river valleys and the banks of creeks often contain records of past debris flows and lahars. The most obvious signs of past catastrophes are the basketball-or-larger-size boulders suspended in the mud of the banks. On slightly higher ground, you may be able to spot dead standing trees, called snags. These trees were partially buried by debris flows and slowly died in place.

		Keep an eye out for large boulders scattered seemingly at random around the park. These boulders were dropped in their present locations after the more liquid part of a debris flow drained away, leaving them like marshmallows stranded on a table after a hot chocolate spill. Boulders colored slightly yellow or brownish come from closer to the mountain’s summit, where they were altered by hot volcanic gases.

		The landscape in MORA, much like Mount Rainier itself, is a storyteller that delights in rehashing its antics to anyone keen enough to listen. What will the volcano and its icy mantle tell you?

		

		Debris flows can happen at any time but are most common during the heat of late summer and heavy rainstorms in autumn and early winter. If you hear a prolonged rumbling, head to higher ground immediately. Lahars are bigger and require evacuation of entire communities. You cannot outrun a debris flow or lahar.

		

		When rocks are smashed and broken open, their minerals react with the air—that’s what causes the water in Kautz Creek to look rusty.
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		The high ridges that radiate out from Mount Rainier are mostly cooled lava fins. They are easily visible on the volcano’s southwestern side. At the Paradise Jackson Visitor Center, you are standing on top of a stack of chilled lava flows. Kautz Creek, Tahoma Creek, and the Nisqually River are all good places to look for evidence of past flows. Mudflow boulders are scattered throughout the park, with some especially large and colorful examples near the Paradise Jackson Visitor Center.

		A VOLCANO SHAPED BY ICE

		Look up and look around as you explore MORA—evidence of the growth of a volcano shaped by glaciers is everywhere!
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		BOTANY

		THE LOGS THAT KEEP ON GIVING

		DECOMPOSITION IS A MAGICAL PROCESS that most of us understand in theory, but with which we generally have little interaction. We know that it happens, we know it’s helpful, and we know that living things will decompose in some capacity when they die. One of the beautiful gifts that forests in the Pacific Northwest give us is the opportunity to see decomposition up close.

		More than half of MORA is forest. Head out into those woods, especially in the lower elevations of the park, and notice the cluttered mess of fallen logs, mosses, snags, and other debris. This massive mess of material is critical for the entire forest ecosystem to function. In the park, up to 150 tons of debris per acre has been measured. The stars of the show, the nurse logs, give an excellent view of death directly promoting new life. Nurse logs are fallen trees that foster new growth. Common in the PNW, they are typically fallen Sitka spruce, Douglas-fir, and western hemlock.

		Newly fallen nurse logs often don’t have much more than a few mosses growing on them. They look pretty similar to fallen logs you’ve seen in other forests. On slightly older nurse logs, look for small ecosystems of plants, young trees, and animals. If you keep your eyes peeled, you will be able to spot nurse logs that are almost completely decayed. Look for a tree or row of trees that appear to be standing on stilts.

		After a massive tree falls, fungi and bacteria, along with insects and other invertebrates, begin the process of decomposition. Mosses take hold, allowing seedlings from other plants to establish their root systems securely in the moss. Without nurse logs, these seedlings could become easy snacks for forest wildlife such as elk, or they could simply blow away. Putting down roots is just one part of the battle, though. Seeds need light to photosynthesize, and the shadowy forest floor isn’t exactly sunny and bright. When you come across a nurse log, look up and around. Notice that the fallen tree created openings for light to shine through, helping life start over on its remains.
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			A tree growing from an aged nurse log.

		

		As time passes, fungi continue to decompose the log, turning it into super-nourishing sustenance for the growing seedlings. Decades pass while the log decays and new life flourishes. The log doesn’t just provide nutrients as it decomposes; look for small nooks and crannies in the log—you might see snails, banana slugs, spiders, and even vertebrates, like squirrels, making themselves at home.

		Consider this during your time scoping out nurse logs of any age: Most of a living tree’s trunk is dead tissue—once a fallen tree becomes a nurse log, it actually fosters much more life than it did when it was alive.

		

		In the PNW, it takes 500 to 600 years for a large fallen log to become 90-percent decomposed.
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		Take a hike in an old-growth forest in the park. Grove of the Patriarchs Trail is one of the easiest in MORA, and if you keep scanning the forest floor, you should see nurse logs in various states of decomposition.

		WILDLIFE

		WHAT NOW, MY SLUG?

		MORA IS HOST TO A plethora of animal species. Birds, mammals, reptiles, amphibians—the park has all of these. Yet you might not be thinking about the most populous and diverse group of creatures in the park: the invertebrates! They’re literally everywhere, from the damp forest floor all the way up to the highest peaks (over 14,000 feet). According to the National Park Service (NPS), these spineless critters likely make up about 85 percent of the park’s animal biomass. Wow.

		MORA’s banana slugs (Ariolimax columbianus) are the only slug native to the PNW. Sometimes they’re yellow, like bananas, but they can also be dark green or brown. They’re also pretty large, growing to between 6 and 10 inches in length. Even though they’re abundant in the park, they’re still a treat to come across. First, head out for a hike in a wet, forested area. Keep scanning the ground—you might find a slime trail leading you right to a banana slug. Look for small logs, tree roots, or any other super-moist area—if you (gently) lift up logs, you might find a slug lurking underneath. Banana slugs can also use their slime to create a slime cord, which they use to gently drop down from tree branches—keep your eyes peeled!
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			Banana slug (Ariolimax columbianus)

		

		Look at the forest floor for mushrooms too—banana slugs love a good ’shroom. They’re not picky, though. Key members of the ecosystem, slugs help put nutrients back into the soil after they digest their food. These slugs will snack on anything from fallen leaves to lichens to fruits to poison oak (thanks, slugs!), and they’ll even feed on the carcasses of dead animals. If it can be eaten, they’ll eat it.

		Slugs are hermaphrodites, which means they have both male and female sex organs. However, typically they don’t self-fertilize. Instead, they examine a potential mate’s slime, then lick each other’s right sides, where the genital opening is. This goes on for several hours, and then they connect for several more hours, when fertilization takes place. Occasionally, after all that time, the slugs can get stuck, leading to apophallation—the technical term for slugs biting off a penis to get free.

		After all this, each fertilized slug lays eggs in a moist, safe spot and moves on with its life. As you’re out there slug-hunting, remember that slugs are animals just like all the other wildlife in the park. Slugs are pretty clear when they feel threatened—they shorten their bodies and hide their heads. If they do that, back away. Instead of getting too close, snap a quick photo, enjoy that amazingly long slug body, and then tell everyone you know that banana slugs some of the baddest beasts out there.
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		Keep your eyes peeled while you’re in woody areas of the park. Banana slugs can be found anywhere, including on boardwalks! Remember to keep your hands off all wildlife you find in the park.
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		STATE

		OREGON

		ANNUAL VISITATION

		721,000

		YEAR ESTABLISHED

		1902

		the beautiful result of a devastating eruption

		
			
					
					SUPERLATIVE

				
					
					Crater Lake is the deepest lake in North America

				
			

			
					
					CROWD-PLEASING HIKES

				
					
					Sun Notch (easy); Watchman Peak Trail (moderate); Garfield Peak (strenuous)

				
			

			
					
					NOTABLE ANIMALS

				
					
					Black-backed woodpecker (Picoides arcticus); Mazama newt (Taricha graulosa mazamae); golden-mantled ground squirrel (Spermophilus lateralis)

				
			

			
					
					COMMON PLANTS

				
					
					Ponderosa pine (Pinus ponderosa; see this page); lodgepole pine (Pinus contorta; see this page); woolly Indian paintbrush (Castilleja foliolosa)

				
			

			
					
					ICONIC EXPERIENCE

				
					
					Jumping into the water at Cleetwood Cove

				
			

			
					
					IT’S WORTH NOTING

				
					
					If you can peel yourself away from the water, the Pinnacles and the Pumice Desert show off a different side of the volcano.

				
			

		

		WHAT IS CRATER LAKE? This “crater” is actually a caldera—the remnants of a volcano-shattering eruption a mere 7,700 years ago. Mount Mazama, one of the Cascade volcanoes, stood about 12,000 feet tall before the eruption that collapsed it into what you see today. Rain and snow have steadily filled the caldera over the ensuing centuries, producing a lake of astounding clarity and purity that is an impossible shade of blue. The volcano didn’t retire after the caldera-forming eruption—subsequent activity built Wizard Island in the lake, and heat continues to gurgle beneath the water’s surface. Many parks offer volcano views, but none are quite like CRLA!

		GEOLOGY

		A WATERY VANISHING ACT

		CRATER LAKE IS DEFINITELY A lake like no other. Inside a giant caldera, it isn’t fed by rivers or streams. Instead, all of its water comes from precipitation—mostly in the form of snow during the long, frigid winters. It also breaks one of the cardinal rules of lakes in general: It doesn’t completely fill its basin. Instead of a marshy shoreline, it is ringed by hundreds of feet of bare rock.

		On average, Crater Lake receives about 80 inches of rain and snow annually. That’s pretty much the only water that’s added to the lake every year. The chilly climate means the lake loses only about 30 inches of water a year to evaporation. That’s a difference of about 50 inches that goes in and doesn’t seem to come out. But the lake doesn’t rise that much each year. Its water level is remarkably steady—it fluctuates when precipitation patterns change, but only within a narrow range. Something is funky in the water accounting department here.

		Where is the water going? It’s seeping through the caldera wall! Most of the caldera is made of cooled lava—kind of what you’d expect from a volcano. But not all of it. Look for Palisade Point on the northeastern section of the rim. Just below that, and behind the rock debris (called talus; see this page), is a layer of crumbled and broken rocks that were left behind by the retreat of a glacier on Mount Mazama several hundred thousand years ago and subsequently incorporated into the volcano’s flanks. Much looser and more permeable than its igneous neighbors, the glacial rubble lets water seep through the northeast side of the caldera. The rubble pile extends from below the cliffs to 140 feet underwater—it acts just like the overflow drain on your bathtub and keeps Crater Lake from fully filling its basin.

		Every hour more than 2 million gallons of water leaks through the caldera wall. That’s more than enough to fill three Olympic-size swimming pools every single hour of the day! The seepage goes on all day, every day, which is to say a lot of water is working its way through the caldera wall at any given moment. It still isn’t enough to offset all of the precipitation that falls here, so the lake’s levels remain constant.

		You might expect to now be told where Crater Lake’s errant water goes. It’s a reasonable assumption—but the crazy part is, no one knows where this water goes! And don’t think people haven’t looked, either. Water from the lake has a pretty distinct chemical signature because hydrothermal vents on the caldera floor inject the water with telltale amounts of elements such as lithium and boron. Scientists have tested springs, creeks, streams, pools, and puddles all over this area and have yet to find the wily water. Two springs, Oasis and Crater, quite possibly have some lake water in them, but it’s no more than 7 percent of their total water and a very insignificant amount from the lake.

		As you look out at the impossibly blue water, Crater Lake feels a little mysterious. People witnessed its formation, scientists have probed its depths, but, at least for now, where its waters go is a secret only Crater Lake knows.

		

		Glaciers also carved the soft U-shaped notches you can see in the caldera rim.
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		From the rim or from a boat, views of the water are everywhere in the park.

		UNDER THE DEEP BLUE

		Maps of Crater Lake's floor reveal a complex world. Glacial rubble near Palisade Point lets water seep through the caldera wall, keeping the water levels remarkably constant.
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		STATE

		WASHINGTON

		ANNUAL VISITATION

		30,000

		YEAR ESTABLISHED

		1968

		rugged peaks festooned with glaciers & waterfalls

		
			
					
					SUPERLATIVE

				
					
					NOCA contains the most glaciers of any park outside Alaska

				
			

			
					
					CROWD-PLEASING HIKES

				
					
					Agnes Gorge Trail (easy); Fourth of July Pass (moderate); Thornton Lakes Trail (strenuous)

				
			

			
					
					NOTABLE ANIMALS

				
					
					Pika (Ochotona princeps); harlequin duck (Histrionicus histrionicus); arctic fritillary butterfly (Boloria chariclea)

				
			

			
					
					COMMON PLANTS

				
					
					Sagebrush (Artemisia spp.; see this page); sword fern (Polystichum munitum); western hemlock (Tsuga heterophylla)

				
			

			
					
					ICONIC EXPERIENCE

				
					
					Spending the night at a boat-in campsite on Ross Lake

				
			

			
					
					IT’S WORTH NOTING

				
					
					You can hike a (very) short portion of the 2,600-mile-long Pacific Crest Trail along Cutthroat Pass.

				
			

		

		WHAT ARE THE NORTH CASCADES? The Cascade Range is an arc-shaped band of explosive volcanic centers (like Mount Rainier and Mount Mazama) that runs from Northern California to British Columbia. It is the Pacific Northwest’s contribution to the Pacific Ring of Fire. The range is made up of plucky, extremely active mountains. NOCA preserves one portion of this young, rugged landscape. Managed alongside Ross Lake and Lake Chelan National Recreation Areas, the park itself is a true wilderness crisscrossed by rough and rewarding hiking trails. Bright-blue glacial lakes and innumerable waterfalls—source of the mountain range’s name—make hiking, paddling, camping, and climbing here totally unforgettable.

		BOTANY

		GROOVING IN OLD-GROWTH GROVES

		MANY PEOPLE HABITUALLY ASSOCIATE THE Pacific Northwest with lush forests of ferns and huge trees. In some ways that association is left over from a time when Europeans were first pushing west. Astounded by the sizes and hardiness of the trees in the PNW, many settlers began clear-cutting forests (taking neither measurements nor prisoners, as some big-tree fans have observed) to turn all those trees into commercial goods.

		Luckily for us, just like back East in the Smoky Mountains (see this page), some Western areas escaped the greedy settlers’ saws and survived to whisper their stories to those sharp enough to pay attention. NOCA is one place where it’s still possible to wend your way through ancient groves of trees, especially in the lower elevations. These ecologically sacred places are often called ancient, or old-growth, forests—a somewhat loose classification that means the trees show little to no sign of Euro-American disturbance and are often hundreds of years old.

		In the absence of flashing neon signs advertising “See Old Growth Here,” there are a few ways you can recognize these special forests. Huge trees are a good tip-off, but true old-growth forests are complex and layered. Look for multitiered canopies made up of trees of different heights and species. Look for a mix of ages too. On the forest floor, you might see seedlings interspersed with dead trees and decomposing logs. In the canopy, you’ll see living trees in various stages of maturity mixed in with standing dead trees (known as snags).

		
			[image: ]
			A Douglas-fir cone

		

		You can reliably spot three species of tree in NOCA’s old-growth groves. Douglas-fir (Pseudotsuga menziesii) are among the most abundant and tallest trees. They can live up to a thousand years in the right circumstances. Look at the bark for a quick and easy ID: Mature trees have dark brown to gray bark broken into vertical plates that are streaked with grooves up to 8 inches deep. Branches on old-growth Doug-firs (an adorable pet name) often don’t start until relatively high up on the trunk. Check out the ground beneath the tree for fallen cones—Doug-firs’ cones have a unique three-pronged bract, resembling the rear legs and tail of a mouse, sticking out between the rounded scales. Bracts are modified leaf structures that pop up in a lot of plants, including on other coniferous cones, but none are quite like the bract on a Doug-fir cone.

		Western hemlocks (Tsuga heterophylla) thrive in the shade of taller Douglas-firs. Look for their characteristic tops that curve and droop to one side. (Most conifer tops stand straight up.) Their cones, which are usually less than an inch long, are made up of thin, rounded plates. Hemlocks grow quickly but often bide their time in the forest understory for centuries before reaching the canopy. Their main claim to fame is their role as nurse logs (see this page). Hemlocks that die and fall over become rooting grounds for a new generation of trees. Keep your eyes peeled for colonnades of trees growing in a straight line along what was once the trunk of a fallen hemlock. Sometimes, if the original log was quite massive, when it eventually rots away the younger trees’ roots look like stilts holding the trees above the forest floor.

		Scanning the forest, you may also notice the stringy red-and-brown bark of western red cedars (Thuja plicata). The bark of these trees is too acidic to host the lichen, fungi, and moss that hang out on many Douglas-firs and hemlocks. Notice their neatly tapered trunks and wide, buttressed bases. Their leaves are different from those of the other nearby conifers—look for flat, braided scales that are bright green on the top with white markings resembling bowties or butterflies on the underside. Brush your fingers against the leaves (or gently crush a few in your hand) and you will be treated to their intoxicating smell, somewhere between cedar and spicy pineapple.

		There is nothing like time spent in old-growth forests. Look around, learn to identify the trees, and appreciate the carpet of ferns, berries, shrubs, and seedlings far below their towering tops. Breathe in the air. Notice the smells and the sounds. Old-growth forests are a feast for the senses that also speak to something much deeper.
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			The buttressed roots of a western red cedar
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		Some of the best trails for seeing old growth include Big Beaver Trail, Thunder Creek Trail, Happy Creek Forest Walk (which includes interpretive signage), Horseshoe Bend Trail, Shadow of the Sentinels Trail, and Baker Lake Trail. Always research trails and conditions before setting off.
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		STATE

		CALIFORNIA

		ANNUAL VISITATION

		4 MILLION

		YEAR ESTABLISHED

		1890

		granite cliffs & famed waterfalls

		
			
					
					SUPERLATIVE

				
					
					Yosemite Falls (which is actually three falls) is the highest waterfall in North America

				
			

			
					
					CROWD-PLEASING HIKES

				
					
					Mirror Lake (easy); Mist Trail (moderate); Yosemite Falls Trail (strenuous)

				
			

			
					
					NOTABLE ANIMALS

				
					
					American dipper (Cinclus mexicanus); Sierra Nevada red fox (Vulpes vulpes necator); western pond turtle (Actinemys marmorata)

				
			

			
					
					COMMON PLANTS

				
					
					Giant sequoia (Sequoiadendron giganteum; see this page); mountain hemlock (Tsuga mertensiana); spider lupine (Lupinus benthamii )

				
			

			
					
					ICONIC EXPERIENCE

				
					
					Visiting Mariposa Grove to see 1,000-year-old sequoias

				
			

			
					
					IT’S WORTH NOTING

				
					
					YOSE is a major climbing destination for climbers from around the world.

				
			

		

		WHAT IS YOSEMITE? Yosemite Valley is a glacially carved wonderland tucked high in the Sierra Nevada of California. Snow-fed waterfalls careen down walls of sheer granite up to half a mile high in places. The valley is the centerpiece of YOSE, a huge stretch of mountainous terrain crisscrossed by hundreds of miles of trails but only a few paved roadways. This is one of the canonical places that inspired the establishment of the national parks. Stand between walls of granite, walk among impossibly massive trees, and look up to see some of the roughly two hundred fifty bird species—YOSE will make you feel small in the grandest way possible.

		GEOLOGY

		WHO PUT THAT THERE?

		GEOLOGY IS ALL AROUND US wherever we are, but YOSE gives you a real chance to see the results of some major geological processes, no matter which way you look. From the glacially carved Yosemite Valley itself to the towering sheer granite of Half Dome and El Capitan to the countless waterfalls in the park, there’s always something extraordinary to see in YOSE. There are smaller and humbler geologic wonders in the park, though. For the past 2 million years, glaciers have advanced and retreated here, leaving plenty of evidence in their wake. Sure, sometimes that evidence is a massive valley. But there are aptly named features, called glacial erratics, that have been left behind as well. What looks like a boulder mistakenly plopped down by a crane was actually left behind when a glacier retreated.

		During the last 2 million years, which is relatively recent in the Sierra Nevada’s geologic history, glaciers advanced and retreated multiple times. There were four notable periods of glaciation here; the most recent is called the Tioga glaciation. It happened between 26,000 to 18,000 years ago and left most of the glacial evidence we see in the park today, including erratics. Think about it—while there are older glacial features in the park, it stands to reason that the Tioga glaciation would have reshaped the land, wiping away much of the evidence of prior glaciations.

		The Tioga glaciation left some really lovely erratics throughout the park, especially near Olmsted Point and Tenaya Lake. As a glacier advances, it picks up boulders along its way and/or boulders fall onto it. The glacier brings these along as far as it advances and then when it retreats (melts), the boulders are inevitably left behind. Often, glacial erratics look different from the rock where they’ve been placed—because they are often different types of rock! Color and texture are helpful indicators to the naked eye to determine if something might be an erratic, so be sure to get up close to compare the boulder to the bedrock on which it sits. You may also find erratics that are very similar to the bedrock underneath. This is especially true at Olmsted Point, where some of the erratics are Half Dome granodiorite, just like the bedrock. Simply put, these erratics didn’t travel as far as some others.

		While erratics from before the Tioga glaciation are less abundant in the park, they’re still there. They’ll often appear more heavily eroded, since they’ve experienced much more exposure—some even sit on pedestals of bedrock that eroded underneath them, which makes them look like they could topple over at any moment. However, some of the boulders perched on pedestals in the park aren’t erratics, but sit on structures formed in the same way. Whatever their origin, though, these smaller features are more than just boulders, and they’re delightful to come across during your time in the park.
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			A glacial erratic perched on a pedestal

		

		

		Vandals have been known to push glacial erratics off clifftops, destroying important parts of YOSE’s geologic record. As usual, have respect for the landscape and (obviously) don’t push boulders off of cliffs.
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		The best places to see erratics are Olmsted Point and Tenaya Lake, although they can be found elsewhere in the park. Be sure to ask a ranger for some help finding more erratics!

		WILDLIFE

		GETTING HIGH WITH BUTTERFLIES

		HIKING THE HIGHER ALTITUDES OF YOSE is worth the patience and effort it takes to get there—the views from Tuolumne Meadows (an altitude of 8,619 feet) and even higher are extraordinary. The scenic Tioga Road is the only way to get to these elevations by car, and, like most subalpine and alpine roads in the parks, the area is accessible only seasonally. During late spring, summer, and fall, though, visitors are rewarded with ephemeral wildflower blooms and butterfly displays. More than a hundred species of butterfly have been spotted in the park; of which, sixty or so species can be found at elevations higher than 10,000 feet. Even though butterflies don’t live very long lives (some for only a few weeks), their presence and changing numbers help scientists understand how climate might be affecting high-altitude habitats.

		First, a little lesson on the butterfly life cycle. Butterflies rely on host plants as egg-laying sites. When the time comes, a caterpillar eats its way out of its egg and then begins feasting on its host plant. Once the caterpillar is fully grown, it forms a chrysalis and starts the transition to its adult life-form. Inside, the caterpillar essentially digests itself (tasty!), leaving behind groups of cells called imaginal discs. These cells use the nutrient-rich caterpillar soup to grow wings, legs, and everything else that makes an adult butterfly. Then, lo and behold, a beautiful winged creature emerges to start the process all over again.

		Some thirty-five alpine butterfly species in the park are found only in the high alpine because that’s where their host plants live. It’s possible that as the climate continues to warm, their fragile habitat may be reduced or retreat to higher altitudes. Ultimately, it’s all a delicate balance. Many plants rely on butterflies to pollinate them; butterflies rely on host plants to sustain eggs and caterpillars; other animals eat alpine plants and butterflies, and so forth. Alpine butterflies can be helpful indicators about climate change, and as studies continue, management and conservation strategies can be implemented to help protect them and their habitats.

		Butterflies’ short lifespans can mean a very reduced research timeline for scientists to collect annual data. This is where citizen scientists—that’s you!—come in. YOSE encourages people to photograph butterflies that they see as they’re out hiking, especially in alpine areas. If you do snap a good photo, especially of a rare or unusual butterfly, be sure to note details about the date and location and then visit a visitor center or speak with a ranger to share your wildlife sighting—it could really help scientists with continuing research! There is also an annual butterfly count each summer, starting in Tuolumne Meadow, in which lepidopterists and butterfly enthusiasts unite to count as many species as they see. It’s a great day of learning about butterflies in the park, gathering long-term data for research, and building enthusiasm about butterfly conservation. YOSE’s higher-altitude regions are well worth the trip; and if you’re lucky, you’ll see some unforgettable butterflies in action.

		

		Annual butterfly and bird counts happen all over the world.
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		If the timing lines up, sign up for the annual Yosemite Butterfly Count. If not, head to Tuolumne Meadows and hike one of the trails in the area.

		FLUTTERING BY

		Here are four examples of beautiful butterflies in a variety of colors that are common in the park.

		
			[image: ]
			Greenish blue (Plebejus saepiolus) Look for green to grayish blue, with a black band near the wing edge. These are the distinctive males; females are brown, and both sexes have a gray to tan underside.
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			Clodius parnassian (Parnassius clodius) Look for a translucent yellow-white color, with black spots on the forewing and two orange or red eyespots on each hindwing. They have plump, fuzzy bodies, and males and females look very similar, differing only in some light striping on the females.
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			Painted lady (Vanessa cardui) Both males and females are orange with hints of pink and red, with black corners on the forewing. There are usually white spots on each corner as well.
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			Orange sulphur (Colias eurytheme) Both males and females are orange and yellow on the upper side. Each wing also has a single eyespot, brown on the forewing and orange on the hindwing. Females have additional dots along the wing edges (pictured).

		

		BOTANY

		LOVIN’ LICHENS

		ONE OF THE OLDEST PARKS in the system, YOSE has always been known to inspire enthusiasm for the beauty of nature. It’s recognized around the world for its striking granite faces (and amazing climbing), waterfalls, and huge elevation range. It’s really easy to get caught up in the vistas, but that can mean that inevitably you miss important flora and fauna. Until 2007 or so, the park had a significant group of residents that went largely unstudied. Once you notice them, though, you won’t be able to stop seeing them—lichens! Lichens live at nearly all elevations in YOSE, from the lowest valleys to the highest peaks. And with more than five hundred (and counting!) species in the park, there is a lot to learn from them.

		Lichens look to be one entity to the naked eye but are actually two different types of organisms living symbiotically: algae (or sometimes cyanobacteria, called blue-green algae) and fungi. Sometimes the algal partner can live by itself, but the fungus cannot. This partnership allows lichens to grow in all sorts of environments, and they’re able to thrive in extremes where most other life doesn’t stand a chance. In YOSE, they’re found on granite cliffs, tree branches and bark, rocks, and a lot of other seemingly uninhabitable places. They come in a variety of shapes and colors too. One type that you’ll likely see is the abundant 
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			You can find a full list of the sources we consulted when writing this book at www.scenicsciencebook.com. Here is the short list of books that we found exceptionally helpful. (And in many cases, the authors of these books were personally helpful to us as well—thanks, y’all!)

			The Bristlecone Book: A Natural History of the World’s Oldest Trees, Robert M. Lanner

			An Ecotourist's Guide to the Everglades & the Florida Keys, Robert Silk

			Fireflies, Glow-worms, and Lightning Bugs, Lynn Frierson Faust

			Geology along Skyline Drive: A Self-Guided Tour for Motorists, Robert L. Badger

			Great Smoky Mountains National Park: A Natural History Guide, Rose Houk

			The Little Book of Sea-Beans and Other Beach Treasures, Cathie Katz and Paul Mikkelsen

			Roadside Geology series, various authors

			Stars Above, Earth Below: A Guide to Astronomy in the National Parks, Tyler Nordgren

			The Southwest Inside Out: An Illustrated Guide to the Land and Its History, Thomas Wiewandt and Maureen Wilks

			Tidepools of the Pacific Coast: A Quick Field Guide, Michael Rigsby

			The White River Badlands: Geology and Paleontology, Rachel C. Benton, Dennis O. Terry, Jr., et al.
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