

     
  ASTROPHOTOGRAPHY BASICS



  ASTROPHOTOGRAPHY IS ONE OF THE BEST WAYS TO EXPERIENCE the night sky and create art. This art form was one of my primary motivations for working on this book project. The right cameras and lenses and a variety of creative and technical skills are required for successful astrophotography sessions. Weather conditions are just as important, and luckily Arizona is chock-full of hundreds of nights with clear skies every year.


  EQUIPMENT


  At a basic level, a camera with manual controls and a tripod are all that you need for astrophotography. Major camera manufacturers such as Canon, Sony, and Nikon produce DSLR and mirrorless cameras capable of capturing the night skies. More important than the camera bodies are the lenses you attach to your camera. Invest in quality lenses with “fast” apertures of f/2.8 or lower to allow the maximum amount of light into the camera. Some smartphone cameras can also capture the night skies in their night modes, manual “pro” modes, or with special photography apps. Tripods can be purchased at camera, electronics, or online stores.


  CAMERA SETTINGS AND TECHNIQUES


  The three most important settings for successful astrophotography are ISO, aperture, and shutter speed. ISO is the camera’s sensitivity to light, and it should be placed at a high number: ISO 1600 to 3200. Aperture is a dilating opening in the camera’s lens that controls how much light comes into the camera and is denoted by an f-stop number, such as f/2.8. Set your aperture to a low number, such as f/2.8 or f/1.8, to achieve a wide aperture and maximize the amount of light coming into the camera. Lastly, shutter speed is the amount of time light is allowed to expose the camera sensor and should be set to a long exposure time of 15 to 30 seconds. Multiple exposures or a single, extremely long exposure of 5 minutes or more can be taken to create star trail images.


  Other important settings include a remote-shutter or timed-shutter release of 2 seconds or more to ensure that the camera is not vibrating when the image is being taken. Let your tripod hold your camera; do not touch it while it is taking a picture of the night sky. Focus must be set manually on a distant light source, like a star or the moon, prior to pressing the shutter. For lenses with zoom functions, be sure to reset the focus after every change in zoom for sharp photos. Finally, white-balance settings can be adjusted in the camera or during editing to make your photos of the night sky look true to life.
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  PLANNING


  Proper planning will allow you to capture unforgettable images of Arizona’s night skies and unique environments. Planning for photography under clear, moonless night skies is ideal for capturing tons of stars in your photos. Factor in astronomical conditions such as meteor showers, setting/rising moons, and the position of the Milky Way to raise the bar on your photos and make them great. Composition, proper photo editing, and luck can all come together to create your photo of the year.


  ENVIRONMENTAL CONDITIONS


  I often have to remind myself that I cannot control the sky when clouds, smoke, and the moon affect my astrophotography. To maximize the number of stars you capture in your photos, check the forecast and do your best to shoot under a clear sky with no moon. Clouds and the moon are not the enemy; they simply demand that you be more creative—or patient. Also, make sure that areas are not closed due to heavy snow, flooding, or wildfires. The moon rises at a different time every night of the year. To determine accurate moonrise times, I recommend using a website like timeanddate.com to find the moonrise times and phase of the moon for the particular area in which you are going to be taking pictures. The phase of the moon is also an important consideration. In general, the moon is brightest through these phases: first quarter (waxing half-moon) to full moon to third quarter (waning half-moon). The moon can provide natural landscape lighting and add a cool blue glow to the sky that adds unique effects to your astrophotography. Remember, astrophotography is an art form, so work with the environmental conditions to create dramatic and memorable scenes.
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 The flower stalk of a century plant shares the sky with a dagger of zodiacal light over the Red Rock–Secret Mountain Wilderness.


  PHOTO COMPOSITION


  Composition can make or break a photo. Principles such as the rule of thirds and leading lines are great starting points for creating great astrophotography images. Lighting can be accomplished with natural lighting such as twilight and the moon. Artificial lighting such as a campfire, flashlight, or camera flash can also help light the scene. When using artificial lighting, be careful not to ruin your own night vision and be courteous to others who may be stargazing or photographing the night sky in your area. The most important rule for photography is to shoot what interests you in the way that gets you most excited. Seek what impassions you, not what draws the most likes on social media, and you will create your best work.


  PHOTO EDITING


  The photo editing process can bring the best out of your photos by boosting colors, contrast, and clarity of the night sky. Post-processing of night sky photos can be challenging due to constraints on “acceptable” image noise, composition, and color saturation. If you are seeking clean, low-noise images of the night sky, do as much work as possible in-camera on location. This will reduce the amount of noise added in editing and sharpen your field skills to create solid photos. When it comes to editing, be creative. Create something you adore; it will bring you more joy than any editing preset currently floating around the internet.
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  The core of the Milky Way shines brilliantly through the incredibly dark skies over the North Rim of the Grand Canyon in Northern Arizona.


  NORTHERN ARIZONA



  HOME OF THE MIGHTY COLORADO RIVER, the vast Grand Canyon, and abundant dark skies, Northern Arizona is a must-see for stargazing adventurers. The Colorado Plateau geographically defines the region bound by the remote Arizona Strip to the northwest, Navajo and Hopi Country to the northeast, and the Mogollon Rim to the south. International Dark Sky Parks, such as the Grand Canyon, and Dark Sky Communities like Flagstaff help create a dark sky corridor throughout Northern Arizona. People have long called this place home, from generations of Navajo to newly minted Arizonans. Awe-inspiring landscapes, gorgeous night skies, and a rich history make Northern Arizona a top destination for everyone seeking an adventure under the stars.


  Forces of earth, wind, water, and fire have shaped Northern Arizona’s dramatic landscapes. The combination of the Colorado Plateau’s uplift and the downcutting of the Colorado River shaped Arizona’s most distinct feature, the Grand Canyon. At an average 4,000 feet deep and 27 miles long, the canyon is regarded as a “wonder of the world” and one of the finest examples of arid-land erosion on Earth. Higher precipitation levels and wind have sculpted sandstone into rock spires and mesmerizing shapes at places like Vermillion Cliffs National Monument west of Page. Winter snows often cover Arizona’s tallest mountains, the San Francisco Peaks north of Flagstaff, earning the range the Navajo name Dook’o’osłííd, which means “the summit that never melts.” Spectacular monsoons bring torrential rain to the vast Coconino and Kaibab National Forests every summer, helping sustain part of the largest ponderosa pine forest in North America. Volcanism has also shaped much of the region, with more than 600 extinct cinder cones present in the San Francisco Volcanic Field around Flagstaff. Wildfire has certainly left its mark throughout the region but has also made way for the rebirth of new forests from the ashes. Just as earthly elements have shaped Northern Arizona’s landscape, the heavenly elements of starry skies have also left their impression.


  Generations of astronomers have cherished the truly dark skies of Northern Arizona. Navajo astronomers told unique stories about the stars that represented the family and natural phenomena found in their homeland. The Navajo’s star stories were often shared by an elder in a family setting. Major scientific observatories in the region include the historic Lowell Observatory and the US Naval Observatory west of Flagstaff. Credited with the 1930 discovery of dwarf planet Pluto, Lowell Observatory still performs astronomical research today. In an effort to preserve the night sky in Northern Arizona, the City of Flagstaff became the world’s first International Dark Sky Community in 2001. This region has the most International Dark Sky Parks in the state, including: Grand Canyon National Park and Sunset Crater Volcano, Walnut Canyon, Wupatki, Grand Canyon–Parashant, and Pipe Spring National Monuments. Like its dark skies, Northern Arizona’s long history and diverse cultures have been preserved.
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 The outer reaches of the galaxy set over a lone pine tree at White Pocket in Vermillion Cliffs National Monument.


  The cultural history of Northern Arizona begins with the Native peoples who called the area home for thousands of years before Arizona was even a territory. Puebloan peoples built places like the Wupatki pueblo northeast of Flagstaff, thought to be a trading hub between Native communities. The Hopi and Navajo people have inhabited the area for hundreds of years, with the Hopi village of Oraibi consistently inhabited since at least 1150 CE, making it the oldest community in the United States. Native religions emphasized connections to the natural landscape, and the Hopi see the San Francisco Peaks as the home of the Kachina spirits, ancestors who became clouds following their death. Spanish expeditions introduced Christianity and competing pressures on the Native Americans who lived in the area. Some of the greatest conflicts were with the US government, which forced thousands of Navajo from their homelands in tragic events like the Long Walk. The resilient Navajo still exist today on the largest reservation in the United States, with a population close to 400,000 strong. Today, tourism drives the economy of modern-day towns like Flagstaff, Williams, and Page, which offer gateways to Northern Arizona’s great outdoors.


  Come visit Northern Arizona to learn about its deep history and enjoy dark skies you can almost touch. Whether night hiking at the North Rim or peering deep into the cosmos at Lowell Observatory, you’ll find plenty of ways to enjoy a dark sky. When taking a journey to Northern Arizona, prepare yourself for a safe adventure, during which you can experience any kind of weather at any time. Be respectful of Native American lands, artifacts, and tribal law, keeping in mind that they have called this place home longer than anyone else. You’ll never forget a starry sky adventure in Northern Arizona, guaranteed.


  1 GRAND CANYON—SOUTH RIM STARGAZING


  Take an easy stroll under the stars along the South Rim of the Grand Canyon and witness a truly dark sky in one of the best places to stargaze in the world.


  
    Activity: Stargazing and walking


    Location: Grand Canyon National Park South Rim; GPS: N36 03.568′ / W112 06.419′


    Start: Grand Canyon National Park South Rim Visitor Center parking lot; GPS: N36 03.568′ / W112 06.419′


    Elevation gain: 90 feet


    Distance: 1.8 miles out and back


    Difficulty: Easy


    Hiking time: About 30 minutes


    Seasons/schedule: Open year-round; great all seasons


    Dark sky designation: International Dark Sky Park


    Timing: No moon to a quarter moon


    Fees and permits: National park entrance fees apply; see nps.gov/grca/planyourvisit/fees.htm for current fees.


    Trail Contents: Grand Canyon National Park, PO Box 129, Grand Canyon 86023; (928) 638-7888; nps.gov/grca/index.htm


    Dog-friendly: Yes, leashed up to 6 feet in length on trails above the rim


    Trail surface: Mostly paved; rocky at some viewpoints


    Land status: National park


    Nearest town: Tusayan, Arizona


    Other trail users: Runners, backpackers, photographers, those in wheelchairs


    Maps: Grand Canyon National Park maps available online at nps.gov/grca/planyourvisit/maps.htm


    Water availability: Yes; available at the visitor center and other popular areas in the park


    Special considerations: Some areas of the Rim Trail are located near unfenced edges of the canyon with sharp drop-offs. Ice can form on walkways, rocks, and stairs during winter months. Overnight temperatures in winter are normally below freezing.


    Other: Grand Canyon National Park normally hosts a large annual star party in June; check the official website for details.

  


  FINDING THE TRAILHEAD


  From Tusayan, drive north on AZ 64 for 6.1 miles, including the stop at the park entrance station. As the entrance road curves northwest, make a right turn to the north for the large Mather Point parking lots, about 300 feet ahead. Park in one of the Mather Point parking lots and take one of the paths north from the lot to the Rim Trail to begin hiking west along the South Rim. Trailhead GPS: N36 03.568′ / W112 06.419′


  THE ADVENTURE



The Grand Canyon has been carved over 6 million years as a result of geologic uplift of the Colorado Plateau and downcutting from the Colorado River.



  At 277 miles long, 18 miles wide, and 1 mile deep, the massive depth and scale of the Grand Canyon is truly astonishing. The canyon was carved by the mighty Colorado River over millions of years, and every year millions of people come to view one of the Seven Wonders of the Natural World. Although millions visit annually, not nearly as many people stay after dark to see another part of what makes the Grand Canyon special: its incredibly dark skies. Designated an International Dark Sky Park in 2016 by the International Dark-Sky Association, the park is far from any major sources of light pollution. A fun and easy way to experience the Grand Canyon at night is to take a walk along the Rim Trail of the South Rim.
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  A quarter moon illuminates the depths of the Grand Canyon from the South Rim.



The oldest human-artifacts found in the Grand Canyon date back 12,000 years.



  Start your stargazing adventure from the South Rim Visitor Center and the Mather Point parking lots. Walk toward the north side of the parking lot and take one of the paved access paths north for about 300 feet to the Rim Trail. Once you reach the Rim Trail, turn left (west) and start walking 0.15 mile toward Mather Point, a developed viewpoint with wheelchair access. Arrive at sunset or with a quarter moon in the sky for incredible views of the Grand Canyon. The scale of the canyon and its many side canyons is truly immense, matched only by the grandeur of the dark skies above.


  From Mather Point, “hear” the awesome quiet of the Grand Canyon and look up to see tens of thousands of stars. Look to the northern part of the sky to see the Big Dipper and the Little Dipper asterisms dancing around Polaris above the canyon. When you’re ready to see more, head south back to the Rim Trail and continue 0.08 mile west along the path toward a quiet and spectacular viewpoint just down some stairs. If you are visiting when there’s no moon in the sky, notice how the glow of starlight alone allows you to see in surprising detail. Climb back up the stairs and continue west on the Rim Trail through the trees for a little over 0.55 mile to reach an amphitheater and Yavapai Point.


  As the Rim Trail curves north, find a break in the trees and the Yavapai Point Amphitheater on the rim of the canyon. The amphitheater area allows you to sit on one of the benches and absorb the dark skies in a more relaxed way. Finish the walk along the rim by
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 Zodiacal light and the outer bands of the Milky Way hover above the dark abyss of the Grand Canyon shortly after twilight.

 
  going just 250 feet north to Yavapai Point for another look inside this incredible canyon and an open view of the sky. Once you’re ready to head back to your car, simply walk eastward along the Rim Trail for 0.9 mile until you reach the pathway to the Mather Point parking lots. From views miles across the Grand Canyon to millions of light-years into space, seeing the Grand Canyon at night is simply an opportunity you can’t pass up.



LOOK UP


  Stars survive the crushing force of gravity by creating enough heat and pressure in their cores to counterbalance gravity.



MILES AND DIRECTIONS


0.0 Start from the Mather Point parking lot and walk 300 feet north to the Rim Trail.


  0.06 Turn left (west) on the Rim Trail and walk 0.15 mile to Mather Point.


  0.21 Arrive at Mather Point. Return to the Rim Trail and walk west 0.09 mile to another viewpoint down a set of stairs to the north.


  0.3 Arrive at the viewpoint. Return to the Rim Trail and walk west 0.55 mile until you reach the Yavapai Point Amphitheater, on the north side of the trail.


  0.85 Arrive at the Yavapai Point Amphitheater. Continue west on the Rim Trail for 250 feet to Yavapai Point.


  0.9 Arrive at Yavapai Point. Head east on the Rim Trail for 0.9 mile to get back to the Mather Point parking lots.


  1.8 Arrive back at the trailhead.


  2 GRAND CANYON—DESERT VIEW WATCHTOWER STARGAZING AND ASTROPHOTOGRAPHY


  Take a short walk on the South Rim of the Grand Canyon to photograph the historic Desert View Watchtower against a backdrop of stars.


  
    Activity: Astrophotography


    Location: Grand Canyon Desert View Watchtower; GPS: N36 02.634′ / W111 49.577′


    Start: Desert View parking lot; GPS: N36 02.480′ / W111 49.606′


    Elevation gain: 45 feet


    Distance: 0.4 mile out and back


    Difficulty: Easy


    Hiking time: About 10 minutes


    Seasons/schedule: Open year-round; great any season


    Dark sky designation: International Dark Sky Park


    Timing: No moon to a quarter moon; arrive at sunset or any time of the night.


    Fees and permits: National park entrance fees apply; see gov.nps/grca/planyourvisit/fees.htm for current fees.


    Trail Contents: Grand Canyon National Park, PO Box 129, Grand Canyon 86023; (928) 638-7888; nps.gov/grca/index.htm


    Dog-friendly: Yes, leashed up to 6 feet in length on trails above the rim


    Trail surface: Mostly paved; rocky at some viewpoints


    Land status: National park and National Historic Landmark


    Nearest town: Cameron, Arizona


    Other trail users: Walkers, those in wheelchairs


    Maps: Grand Canyon National Park maps available online at nps.gov/grca/planyourvisit/maps.htm


    Water availability: Yes


    Special considerations: Some areas around the Desert View Watchtower are located near unfenced edges of the canyon with sharp drop-offs. Ice can form on walkways, rocks, and stairs during winter months. Overnight temperatures in winter are normally below freezing.


    Other: Grand Canyon National Park normally hosts a large annual star party in June; check the official website for details.

  


  FINDING THE TRAILHEAD


  From the Grand Canyon South Rim Visitor Center, take the south entrance road south for 0.6 mile to AZ 64 and turn left (east). Continue on AZ 64 East for 21.4 miles; then turn left (north) onto Desert View Road. Park in the Desert View parking lot and begin the trail to the Desert View Watchtower by walking north to one of the paved paths leading to the tower. Trailhead GPS: N36 02.480′ / W111 49.606′


  THE ADVENTURE


  Built in 1932 on the southeastern rim of the Grand Canyon, the Desert View Watchtower was the creation of Mary Colter, also known as the “architect of the Southwest.” Mary Colter drew inspiration from the watchtowers of Puebloan cultures such as the Hopi to create the Desert View Watchtower. The structure is regarded as a work of art, with interior paintings by Hopi artist Fred Kabotie and an exterior stone structure that seamlessly blends into the surrounding landscape of the Grand Canyon. The beauty of the Desert View Watchtower and the massive dark skies above the Grand Canyon combine to create wonderful astrophotography opportunities. To capture the skies above the Desert View Watchtower, start your journey from the Desert View parking lot.


 [image: chpt_fig_006]


 The Desert View Watchtower stands firm on the edge of the Grand Canyon under a sky full of stars.



   Look Up


  Up to one hundred satellites can be seen in a single night when observing in dark skies.




  The show begins when you arrive at the Desert View parking lot after dark and see thousands of stars shining overhead. Walk to the northern side of the lot and find one of the paved pathways to the Desert View Watchtower, which should be lit in the distance. Follow one of the pathways north for about 0.2 mile and feel the excitement build as you approach the mysterious tower at the edge of the Grand Canyon. As you near the watchtower, admire the beauty of individually placed stones encircling the tower all the way to the top. Get creative and set up your camera for astrophotography with long-exposure settings.



   Mary Colter was known for being detail oriented, and on one occasion during construction, she directed the workers to replace two whole layers of stones from the tower because one stone was not placed the way she envisioned.




  With a wide-open aperture, high ISO, and long shutter speed, find a star in the sky or use the lights of the Desert View Watchtower to manually set your focus. Take aim at the historic structure and look for compositions that reflect your unique vision of the Grand Canyon. Astronomical structures like the Milky Way core or large constellations like Ursa Major make excellent starry backdrops for this location. As your camera is exposing the photographs, take some time to just enjoy the night sky and all it has to offer your
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 Lit from the inside like a jack-o’-lantern, the Desert View Watchtower looms under the dark skies over the Grand Canyon.


  naked eyes. Keep a sharp eye out for meteors streaking across the sky; they may make an unexpected appearance in your images as well!


  Different vantages and compositions can be found in the area around the Desert View Watchtower; however, be cautious of the canyon’s edge. Astrophotography can be very rewarding and fun for its creativity, but it is not worth risking your life unnecessarily to improve image composition. Also, be sure to respect any closed areas at the Watchtower, since you are likely visiting after-hours. When ready to depart, simply find the paved path to the parking lot and walk 0.2 mile south to your vehicle. Astrophotography at the Desert View Watchtower will leave you with great memories and photos you can share with your friends and family.


  MILES AND DIRECTIONS


  0.0 Start from the Desert View Visitor Area parking lot and walk north for 0.2 mile on a paved path to the Desert View Watchtower.


  0.2 Arrive at the Desert View Watchtower. To return to the parking lot, walk back on the paved path south for 0.2 mile.


  0.4 Arrive back at the trailhead.
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	To photograph the starry sky and the details in the Grand Canyon simultaneously, time your visit for a quarter moon or wait until the last 30 minutes of twilight to light the landscape.








  3 GRAND CANYON—NORTH RIM VISITOR CENTER STARGAZING


  Answer the call to the Grand Canyon’s North Rim, the one that everyone says they want to see “one day.” For this adventure, enjoy a short hike under pure night skies to Bright Angel Point and around the historic Grand Canyon Lodge.


  
    Activity: Night hiking


    Location: Grand Canyon North Rim Visitor Center; GPS: N36 11.964′ / W112 03.130′


    Start: Bright Angel Point Trailhead; GPS: N36 11.906′ / W112 03.133′


    Elevation gain: 83 feet


    Distance: 1.15-mile lollipop


    Difficulty: Easy


    Hiking time: About 15 minutes


    Seasons/schedule: Open May 15 to Dec 1; best spring through fall


    Dark sky designation: International Dark Sky Park


    Timing: No moon to a quarter moon


    Fees and permits: National park entrance fees apply; see nps.gov/grca/planyourvisit/fees.htm for current fees.


    Trail Contents: Grand Canyon National Park, PO Box 129, Grand Canyon 86023; (928) 638-7888; nps.gov/grca/index.htm


    Dog-friendly: No


    Trail surface: Paved and dirt


    Land status: National park


    Nearest town: Fredonia, Arizona


    Other trail users: Walkers, photographers


    Maps: Grand Canyon National Park maps available online at nps.gov/grca/planyourvisit/maps.htm


    Water availability: Yes; drinking water available at the visitor center


    Special considerations: Be careful at the edge of the canyon rim. Dress for low nighttime temperatures at the canyon’s North Rim due to high elevation. Watch your step on uneven surfaces at the viewpoints. The North Rim is closed winter through mid-spring. Be alert for monsoon storms, which can produce damaging wind, hail, lightning, and torrential rain at any time during the summer. Monsoon season can create clouds that limit visibility of the night sky. Wildfires and smoke are a threat throughout the fire season.

  


  FINDING THE TRAILHEAD


  From Jacob Lake, take AZ 67 south for 43.5 miles. Park in the Grand Canyon North Rim Visitor Center parking lot, on the left. The Bright Angel Point Trailhead is located at the southeastern corner of the parking lot, near the bathrooms. Trailhead GPS: N36 11.906′ / W112 03.133′


  THE ADVENTURE


  Arizona’s darkest skies can be found at the North Rim of the Grand Canyon. Located hundreds of miles from cities, light pollution is essentially nonexistent at the North Rim. Low light pollution combined with a high elevation of 8,200 feet makes this part of the Grand Canyon a prime Arizona stargazing location. On this adventure, enjoy an easy 1.0-mile night hike on a small network of trails around the North Rim Visitor Center. Start your adventure from the Bright Angel Point Trailhead at night.


  The hike starts as a dirt trail heading south and then changes to a paved path once you break out of the trees around 0.16 mile south of the trailhead. Get your first taste of the stars once you break out of the trees and continue hiking south on the paved trail for 0.3 mile until you reach Bright Angel Point. At Bright Angel Point you’ll be amazed at the sheer number of stars in the sky shining over the dark maw of the Grand Canyon. Next, turn around and hike 0.25 mile north toward the trailhead; then turn left at the first fork from the Bright Angel Point Trail onto a dirt path. Head northwest on the dirt path to access a few more viewpoints to enjoy the stars.


  [image: chpt_fig_010]


  The Bright Angel Point Trail climbs past a pine tree under a sky full of stars at the North Rim.



   Look Up


  The Milky Way appears at an angle in the night sky because the solar system plane is 60 degrees off the plane of the Milky Way.




  About 0.13 mile up the dirt path, you’ll come across a set of stairs leading to another viewpoint overlooking the canyon. Once you have enjoyed this viewpoint, continue northwest on the dirt path for another 0.1 mile to a second point for more stargazing. Afterward, climb a set of stairs on the south side of the visitor center lodge to a deck lit by yellow lights. The decks flanking the Grand Canyon Lodge feature wooden lounge chairs that face south over the canyon, giving you a relaxing way to sit and enjoy the stars. After lounging on the deck, return to the visitor center parking lot by making your way north on the paths weaving between the historic cabins of the Grand Canyon Lodge for 0.11 mile.


  MILES AND DIRECTIONS


  0.0 Start from the Bright Angel Point Trailhead and head south on the Bright Angel Point Trail for 0.46 mile.


  0.46 Arrive at Bright Angel Point. Turn around and head north on the Bright Angel Point Trail for 0.25 mile to a fork in the trail.
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 The Grand Canyon Lodge sits atop the North Rim of the Grand Canyon as the Milky Way sets in the west.



   There has been continuous human use and occupation of the Grand Canyon for nearly 12,000 years.



  
  0.71 Turn left at the fork and head northwest on a dirt trail for 0.23 mile, stopping at the viewpoints along the way.


  0.94 At the second viewpoint, turn around and travel east 0.1 mile back down the dirt trail to a set of stairs leading up to the Grand Canyon Lodge.


  1.04 Arrive at the Grand Canyon Lodge and enjoy the chairs on the deck. To return to the Bright Angel Point Trailhead, head north on the paved trails between the Grand Canyon Lodge cabins for 0.11 mile.



   Look Up


  Jupiter is the largest planet in the solar system, containing twice the mass of all the other planets combined. 1.15 Arrive back at the trailhead.



  
  1.15 Arrive back at the trailhead.


 [image: chpt_fig_013]


 The Milky Way shines bright over wooden lounge chairs at the North Rim’s Grand Canyon Lodge.


  4 GRAND CANYON—CAPEROYAL STARGAZING AND ASTROPHOTOGRAPHY


  Stargaze and photograph the night sky at Cape Royal, one of the most beautiful, accessible, and dark locations in Grand Canyon National Park. A quick 0.7-mile sunset-to-night hike will lead you to dramatic views of Wotan’s Throne, Vishnu Temple, and the vastness of the Grand Canyon.


  
    Activity: Stargazing and astrophotography


    Location: Grand Canyon National Park, Cape Royal; GPS: N36 07.033′ / W111 56.929′


    Start: Cape Royal Trailhead; GPS: N36 07.334′ / W111 56.965′


    Elevation gain: 60 feet


    Distance: 1.1 miles out and back


    Difficulty: Easy


    Hiking time: About 30 minutes


    Seasons/schedule: Open May 15 to Dec 1; best in spring, summer, and fall


    Dark sky designation: International Dark Sky Park


    Timing: No moon to a quarter moon. Arrive at sunset for the best lighting.


    Fees and permits: National park entrance fees apply; see nps.gov/grca/planyourvisit/fees.htm for current fees.


    Trail Contents: Grand Canyon National Park, PO Box 129, Grand Canyon 86023; (928) 638-7888; nps.gov/grca/index.htm


    Dog-friendly: No


    Trail surface: Paved, dirt, rock


    Land status: National park


    Nearest town: Fredonia, Arizona


    Other trail users: Walkers, photographers


    Maps: Grand Canyon National Park maps available online at nps.gov/grca/planyourvisit/maps.htm


    Water availability: None


    Special considerations: Be careful at the edge of the canyon rim. Dress for low nighttime temperatures at the canyon’s North Rim due to high elevation. Watch your step on uneven surfaces at the viewpoints. The North Rim is closed winter through mid-spring. Be alert for monsoon storms, which can produce damaging wind, hail, lightning, and torrential rain at any time during the summer. Monsoon season can create clouds that limit visibility of the night sky. Wildfires and smoke are a threat throughout the fire season.

  


  FINDING THE TRAILHEAD


  From the Grand Canyon North Rim entrance, take AZ 67 south for 9.6 miles; turn left onto Cape Royal Road and continue for 5.4 miles to the Y junction. Turn right at the Y and continue on Cape Royal Road for 10 miles to the Cape Royal parking lot. The Cape Royal Trailhead is located at the southeastern corner of the lot. Trailhead GPS: N36 07.334′ / W111 56.965′


  THE ADVENTURE


  The long, winding road to Cape Royal is a real joy, featuring beautiful alpine trees and numerous viewpoints of the Grand Canyon. Upon reaching the Cape Royal parking lot, the area appears unassuming, with a scrubby forest of piñon and juniper trees blocking views of the canyon. However, looks can be deceiving, as these little trees hide one of the most spectacular views of the Grand Canyon. What’s more, Cape Royal also features one of the darkest night skies in the park, making it ideal for stargazing and astrophotography. Begin this adventure an hour before sunset and take the paved Cape Royal Trail south into the woods.
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  As twilight fades to night over the Grand Canyon, the core of the Milky Way makes its appearance over Wotan’s Throne at Cape Royal.



   LOOK UP


  The night sky looks like a dome due to the curvature of the Earth and the atmosphere.




  Heading south on the Cape Royal Trail, you’ll first find educational signs and then jaw-dropping views of the Grand Canyon. Interpretive signs along this 0.7-mile route to the main Cape Royal vista will teach you about hardy plants, animals, and how Native peoples utilized plants for generations. At 0.13 mile from the trailhead you’ll have your first view of Angel’s Window, a hole in a large cliff that looks directly at the Colorado River. Slightly farther down the trail, by 0.12 mile you’ll approach a turnoff for a quick 0.2-mile side trip to the top of Angel’s Window featuring dizzying heights above the Grand Canyon. Return to the Cape Royal Trail and hike the remaining 0.25 mile to incredible views of Wotan’s Throne and Vishnu Temple at Cape Royal.


  The sunset view from Cape Royal cannot be underestimated; it is one of the best in the park and easy to access. Use your camera to capture the sun’s final rays on the west side of Wotan’s Throne and the massive Grand Canyon below. As twilight begins, you’ll have to exercise some patience for about 45 minutes to an hour as the night slowly begins to arrive. Astrophotographers should take long-exposure images in the deep nautical twilight to astronomical twilight of both the stars and the landscape features. When the night settles in for good, you’ll see why the Grand Canyon is an International Dark Sky Park.



   As the crow flies, the North Rim and South Rim Visitor Centers are only 10 miles apart, but to get to both visitor centers by road, you must drive 215 miles.




  [image: chpt_fig_015]


 [image: chpt_fig_016]


 The Milky Way hangs over the Grand Canyon from Cape Royal, dwarfing the San Francisco Peaks, to the bottom left of the frame.



   LOOK UP


  Altair, in the constellation Aquila, is the twelfth-brightest star in the night sky and is only 16.6 light-years away.




  The Milky Way bridges horizons, glowing so bright you can see everything by starlight. Night skies like this are special and rare throughout much of Arizona and the United States. Use a stargazing app on your phone to learn new constellations and facts about stars in the constellations you already love. For photographers, the stars are going to appear thick like snow in your images, with details in the night sky that you just can’t achieve in light-polluted skies. Once you have stargazed and taken the last shot, simply head north on the Cape Royal Trail back to the parking lot for 0.4 mile.


  MILES AND DIRECTIONS


  0.0 Start from the Cape Royal Trailhead and head south for 0.13 mile to the first viewpoint.


  0.13 Reach the first viewpoint; continue south on the Cape Royal Trail for 0.12 mile to the Angel’s Window view trail.


  0.25 Turn left and head 0.1 mile east to the Angel’s Window viewpoint.


  0.35 Arrive at the Angel’s Window viewpoint. Return to the Cape Royal Trail the same way you came; continue south on the trail for 0.25 mile.


  0.7 Arrive at the Cape Royal Vista. Return to the Cape Royal parking lot by heading north on the Cape Royal Trail for 0.4 mile.


  1.1 Arrive back at the trailhead.


  5 DEMOTTE CAMPGROUND CAR CAMPING


  Camp out on the Kaibab Plateau at Demotte Campground, a wonderful campground 30 minutes from the Grand Canyon’s North Rim. Enjoy one of the darkest night skies in Arizona from Demotte Park, a large open grassy meadow located just outside the campground.


  
    Activity: Car camping


    Location: Demotte Campground; GPS: N36 24.642′ / W112 08.060′


    Difficulty: Easy


    Seasons/schedule: Open mid-May to mid-Oct; best in late spring, summer, and fall


    Timing: New moon to a crescent moon


    Fees and permits: Nightly campsite fees required. Reservations are accepted for some sites; others are first come, first served; see recreation.gov/camping/campgrounds/234722?tab=seasons for current fees.


    Campground contacts: North Kaibab Ranger District, 430 South Main St., PO Box 248, Fredonia 86022; (928) 660-3913; fs.usda.gov/recarea/kaibab/recarea/?recid=11697


    Dog-friendly: Yes, leashed and under control


    Land status: National forest


    Nearest town: Fredonia, Arizona


    Suitable camp setups: RVs, trailers, tents, cars, trucks, SUVs, vans


    Facilities: Campground hosts, self-pay station, drinking water spigots, pit toilets, fire rings, food hanger, picnic tables, trash services


    Maps: Forest Service map available online at fs.usda.gov/recarea/kaibab/recarea/?recid=11699


    Water availability: Yes; drinking water spigots


    Special considerations: Bears, squirrels, elk, mountain lions, coyotes, and other animals inhabit the area; use caution. Store food properly in bear-proof containers, vehicles, or hung in a tree to avoid attracting wildlife to your campsite. Located at more than 9,000 feet elevation, overnight temperatures can be very cold, even in summer. Monsoon season can create heavy rain, damaging winds, and lightning. Wildfires and smoke are a threat throughout the fire season. Fire restrictions including campfire bans may be in place; be sure to check current fire restrictions.

  


  FINDING THE CAMPGROUND


  From Jacob Lake, take AZ 67 South for 25.6 miles. Turn right onto FR 616 and head west for 0.2 mile to Demotte Campground. Campground GPS: N36 24.642′ / W112 08.060′


  THE ADVENTURE



   Meadows along AZ 67 leading to the North Rim like Demotte Park were created by a variety of natural factors, including exclusive competition from grasses, water drainage patterns, and soil chemistry.




  Demotte Campground is a sleepy campground located at the edge of a large meadow called Demotte Park on the Kaibab Plateau. A campsite is almost always available at this forested campground next to Demotte Park, which is part of a series of long meadows along AZ 67 between Jacob Lake and the Grand Canyon’s North Rim. Deer, elk, and even bison roam these scenic subalpine meadows both day and night. At night, the universe shines with brilliant clarity in one of the darkest skies available in Arizona. Demotte Campground makes a perfect base camp for adventures just 30 minutes away from the North Rim and a destination of its own with its dark skies, flowery meadows, and fresh air.


 [image: chpt_fig_017]


 The Cygnus region of the Milky Way floats over the Kaibab National Forest at Demotte Campground.


 [image: chpt_fig_018]


 A thunderstorm moves in over Demotte Campground, obscuring the Milky Way.



  [image: chpt_fig_019]


[image: chpt_fig_020]


The Pleaides and Taurus rise in the eastern sky over Demotte Park on the Kaibab Plateau.



   LOOK UP


  The sun and the solar system move through the Milky Way in the direction of the bright star Vega in the constellation Lyra.


  The sun and the solar system are traveling away from Sirius, the brightest star in the sky, as we move through the Milky Way.




  Check in to your campsite and feel the cool breeze at this campground located at an elevation of more than 9,000 feet. Tall trees tower over the thirty-plus campsites at Demotte Campground, providing shade and a place for birds to caw and chirp in the forest. After setting up your campsite, enjoy some daytime activities, like taking a walk to Demotte Park or driving to the North Rim. Wildflowers and plenty of space to picnic on the grass make Demotte Park a great place to relax in nature. As clouds drift by and the sun sets behind the trees, watch the night show come together with the glow of tens of thousands of stars.


  Take a short walk from your campsite to Demotte Park after dark to see an immense night sky. Timing your visit for a moonless night will maximize your view of the cosmos at Demotte Park, including full constellations and dozens of shooting stars. For the best night vision, walk to a place where the lights from the Kaibab Lodge and other buildings won’t interfere, and make sure not to look at any passing cars on AZ 67. It’s so dark here that you can see the landscape by starlight and even faint shadows cast by the light of the Milky Way. After a night of stargazing, return to your campsite and enjoy a good night’s rest and many more nights on the Kaibab Plateau.


  6 GLEN CANYON KAYAK CAMPING


  Kayak and camp on the Colorado River’s world-famous Horseshoe Bend under the starry skies of Glen Canyon. Enjoy an easy paddle through this spectacular canyon to discover its ancient petroglyphs, sandy beaches, soaring cliffs, and clear waters.


  
    Activity: Kayak camping


    Location: Glen Canyon, downstream of Glen Canyon Dam; GPS: N36 54.128′ / W111 30.193′


    Put-in: Beach downstream of
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  10 KENDRICK MOUNTAIN BIKEPACKING ADVENTURE
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