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Grand Canyon Excursion Daily Schedules
time

6:00 AM 6:30 AM arrive LTRR, stash stuff 0:30
6:30 AM 7:40 AM drive: Tucson to rest area 1:10
7:40 AM 7:50 AM rest area 0:10
7:50 AM 9:50 AM drive: rest area to exit 287 2:00
9:50 AM 10:10 AM gas, restrooms, lunch pick up 0:20

10:10 AM 11:00 AM drive: exit 287 to I-40 0:50
11:00 AM 11:22 AM drive: I-40 to Sunset Crater view 0:22
11:22 AM 11:32 AM group photo Sunset Crater 0:10
11:32 AM 11:35 AM drive: to SC Visitor Center 0:03
11:35 AM 12:35 PM lunch and SC Visitor Center 1:00
12:35 PM 12:40 PM drive: SC VC to Lava Trail 0:05
12:40 PM 1:40 PM Lava Trail 1:00
1:40 PM 2:10 PM drive: Lava Trail to Wupatki VC 0:30
2:10 PM 3:40 PM Wupatki 1:30
3:40 PM 4:40 PM drive: Wupatki to Kachina 1:00
4:40 PM 5:40 PM dinner 1:00
5:40 PM 5:50 PM drive: Kachina to motel 0:10
5:50 PM 6:15 PM check in, change 0:25
6:15 PM 6:26 PM drive: motel to Lowell 0:11
6:26 PM 7:00 PM Lowell exhibits, gift shop 0:34
7:00 PM 7:45 PM Lowell talk 0:45
7:45 PM 9:30 PM Lowell star/planet gazing 1:45
9:30 PM 9:40 PM drive: Lowell to motel 0:10

time
6:00 AM 7:40 AM breakfast at motel 1:40
7:40 AM 8:00 AM drive: motel to Gus Pearson 0:20
8:00 AM 9:00 AM Gus Pearson forest ecology 1:00
9:00 AM 10:00 AM drive: GP to Tusayan 1:00

10:00 AM 10:20 AM restrooms, lunch pickup 0:20
10:20 AM 10:30 AM drive: to GCNP entrance, pay 0:10
10:30 AM 10:35 AM drive: to Visitor Center 0:05
10:35 AM 5:00 PM Grand Canyon 6:25
5:00 PM 5:15 PM drive: VC to Tusayan pizza 0:15
5:15 PM 6:15 PM dinner 1:00
6:15 PM 6:30 PM drive: Tusayan pizza to VC 0:15
6:30 PM 6:55 PM shuttle: VC to Yaki Point 0:25
6:55 PM 8:00 PM Sunset @ 7:24 PM 1:05
8:00 PM 8:25 PM shuttle: Yaki to VC 0:25
8:25 PM 8:40 PM drive: VC to Tusayan 0:15
8:40 PM 10:00 PM drive: Tusayan to motel 1:20

time
6:00 AM 7:20 AM breakfast at motel, checkout 1:20
7:20 AM 8:25 AM drive: motel to Exit 287 1:05
8:25 AM 8:45 AM gas, restrooms, lunch pick up 0:20
8:45 AM 8:50 AM drive: 287 to 289 0:05
8:50 AM 9:00 AM drive: 289 to Montezuma Castle 0:10
9:00 AM 9:50 AM Montezuma Castle 0:50
9:50 AM 10:08 AM drive: Castle to Well 0:18

10:08 AM 10:53 AM Montezuma Well 0:45
10:53 AM 11:05 AM drive: Well to V-Bar-V 0:12
11:05 AM 12:05 PM V-Bar-V lunch and rock art 1:00
12:05 PM 3:45 PM drive: V-Bar-V to LTRR 3:40
3:45 PM 3:55 PM pick up stuff at LTRR 0:10
3:55 PM 4:00 PM drive: LTRR to DoubleTree 0:05

Friday, May 10

Saturday, May 11

Sunday, May 12











































Visit Lowell

General Information

Things to Do

Special Events

Getting Here

Private & Group
Programs

Starry Skies Shop

Uncle Percy's Kids
Camp

Uncle Percy's Tykes
Camp

CONTACTNEWSABOUT USHOME

VISIT LOWELL » GENERAL INFORMATION

ACRONYM LIST

Day or night, adults and kids alike can explore the Universe at
Lowell Observatory.

Peer through the telescope that Percival Lowell used to sketch Mars or visit the

telescope that helped Clyde Tombaugh discover Pluto. Tour our facility with

friendly, knowledgeable guides. Experience the Universe though widescreen

multimedia shows, exhibits, live presentations, and "SlipherVision, our new

immersive space theater."

Your visit here begins in the 6,500-square-foot Steele Visitor Center, where our

team will get you started on your journey of exploration. In addition to our tours

and multimedia shows, we offer traveling exhibits such as "Pluto and the

Planets," through Thursday March 14th, 2013. Best of all, in the evening you

can enjoy Flagstaff's beautiful dark skies and spectacular views through the

Alvan Clark Telescope.

Come up and see us on Mars Hill, 1 mile west of downtown Flagstaff, Arizona.

And welcome to Lowell Observatory.

IMPORTANT REMINDERS: Lowell is located at 7200'. You will want to pace

yourself if you're not accustomed to the high elevation. Avoid becoming

dehydrated by drinking plenty of water. Dress in layers; evenings can be cold,

even in the summer. In the daytime, wear sunscreen to protect against

sunburn. Please note that while people walk their dogs in the nearby forest and

several employees who live on Mars Hill own dogs, only service dogs are

allowed in the areas of campus open to public visitation.

Month Days Hours

Jan-Feb Mon, Wed, Fri, Sat Noon - 9:30 PM

Tue, Thu, Sun Noon - 5:00 PM

Mar-May Mon, Wed, Fri, Sat 9:00 AM - 9:30 PM

Tue, Thu, Sun 9:00 AM - 5:00 PM

Jun-Aug Daily 9:00 AM - 10:00 PM

Sep-Oct Mon, Wed, Fri, Sat 9:00 AM - 9:30 PM

Tue, Thu, Sun 9:00 AM - 5:00 PM

Nov-Dec Mon, Wed, Fri, Sat Noon - 9:30 PM

Tue, Thu, Sun Noon - 5:00 PM

Visitor Info

Admission

Covers day and evening programs;
no reservations needed

Adults: $12

Seniors, AAA, college students: $10

Ages 5–17: $5

Under 5: free

Members: Free

Hours

Mon,Wed,Fri,Sat 9 AM – 9:30 PM

Tue, Thu, Sun 9 AM – 5:00 PM

Click here to see seasonal hours.

Arizona observes Mountain Standard
Time year round.
Click here for the current time in
Flagstaff, AZ.

Special Closures

Closed: Mar 31 and Nov 28

Closed at 5:00 PM: Nov 21 and Dec
31



About Us

General Information

The Lowell Team

History
Beginnings & Key

Discoveries
Discovering Pluto

Employment

Volunteers

CONTACTNEWSABOUT USHOME

ABOUT US » GENERAL INFORMATION

ACRONYM LIST

Lowell Observatory is a private, nonprofit, research institution
founded in 1894 by Percival Lowell.

Since then, Lowell astronomers have conducted fundamental research that has

led to the discovery of Pluto, the first evidence of the expanding Universe, and

exhaustive measurements of the motions and basic properties of stars, among

other achievements. Today, our staff of nearly 90 continues this tradition of

discovery in all areas of astronomy and planetary science.

In 1994, in celebration of our centennial, we opened the Steele Visitor Center;

today, well over a million people have passed through its doors. Some 80,000

visitors each year enjoy our tours, telescope viewing, exhibits, multimedia

shows, and more. Percival Lowell inspired millions with his tireless advocacy of

astronomy in the public eye, and we continue this commitment today.

In 2012, we embarked on our greatest adventure yet with the completion of the

4.3-meter Discovery Channel Telescope (DCT). This new facility vastly

expands the breadth of research capabilities for our astronomers. Even more

exciting, Discovery Communications brings our results to hundreds of millions

worldwide through programming using the DCT’s breathtaking images.

Rapid technological advances have made the past few decades a
golden age for astronomy. The DCT will usher in Lowell’s golden age,
and you can be part of it by joining the Friends of Lowell. Join and share
the marvels of the cosmos with us.

Media Info

PDF Downloads

2011 Annual Report

Discovery Channel Telescope fact
sheet

Film Access Policy

Lowell Observatory fact sheet

VISITOR LINKS

Getting to Lowell
Admission Fees & Hours
Tours & Viewings
K-12 Programs
What’s New?

WHAT’S HOT

Discovery Channel
Telescope
DCT Photos
Volunteering at Lowell

SUPPORT OUR MISSION

Become a Friend of Lowell
Become a Corporate
Sponsor
Join the Percival Lowell
Society

ASTRONOMERS & STAFF

Colloquia
Telescope Schedule
Predoctoral Program
Research Resources
For Lowell Staff

Sign up for our eNewsletter

(enter your email below)

Share
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In: Olberding, Susan D., and Moore, Margaret M., tech coords. 2008. Fort Valley Experimental Forest—A Century of 
Research 1908-2008. Proceedings RMRS-P-53CD. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 408 p.

Ecological Restoration Experiments 
(1992-2007) at the G.A. Pearson 
Natural Area, Fort Valley 
Experimental Forest

Margaret M. Moore, School of Forestry, Northern Arizona University (NAU), 
Flagstaff, AZ; W. Wallace Covington, NAU; Peter Z. Fulé, NAU; Stephen 
C. Hart, NAU; Thomas E. Kolb, NAU; Joy N. Mast, Carthage College, 
Kenosha, WI; Stephen S. Sackett, (ret.) USFS Pacific Southwest Research 
Station, Riverside, CA; and Michael R. Wagner, NAU

Abstract—In 1992 an experiment was initiated at the G. A. Pearson Natural Area on 
the Fort Valley Experimental Forest to evaluate long-term ecosystem responses to two 
restoration treatments: thinning only and thinning with prescribed burning. Fifteen 
years of key findings about tree physiology, herbaceous, and ecosystem responses 
are presented.

Introduction and Background

Prior to fire exclusion in the late 19th century, ponderosa pine forests in northern 
Arizona and the Southwest were described as a matrix of grass-dominated openings 
interspersed with smaller groups or stands of pine (Cooper 1960, Pearson 1950). 
Today, most southwestern ponderosa pine forests have a closed overstory canopy 
intermixed with a few fragmented, remnant grass openings (Covington and Moore 
1994, Covington and others 1997). This study was initiated in 1992 at the G.A. 
Pearson Natural Area (GPNA) on the Fort Valley Experimental Forest (FVEF) to 
restore a reasonable approximation of the presettlement ponderosa pine structure 
and function and to evaluate long-term ecosystem responses to two restoration 
treatments (Covington and others 1997). This “presettlement or pre-fire-exclusion 
model” quickly returned tree structure to what it was in pre-Euro American settle-
ment times through thinning postsettlement trees, and re-introduced low-intensity 
surface fire (Covington and others 1997). Ideally, these treatments would reduce the 
threat of unnaturally intense crown fires and bark beetle attack, and allow this pon-
derosa pine ecosystem to respond adaptively to climate change. Tree physiology, 
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Treatments and Patch Types

In 1992, five 0.2-0.3-ha plots were established in each of three treatments:  
1) thinning from below (thinning; see Figure 2); 2) thinning from below plus forest 
floor manipulation with periodic prescribed burning (composite); and 3) control. 
The five control treatment plots were located non-randomly on one side of the study 
site, while the thinning and composite treatment plots were assigned randomly. 
This design was necessary so that the fuel break created by the treated plots would 
protect the historical buildings of the adjacent FVEF.1

2
3

4
5

6

Figure 2. Repeat photographs of a 
thinning treatment photo point 
(photo point 302) in the GPNA 
in 1992, prior to treatment (top 
photo), in 1998, 5 years after 
thinning (middle photo), and 
in 2004, 11 years after thinning 
(bottom photo). The arrows 
highlight the same tree (approx. 
15 cm at dbh) in each photo. 
All photos were taken in early 
autumn (September to early 
October). Note the difference 
in herbaceous standing crop 
between 1998, an average year 
in precipitation, and 2004, which 
was > 40% below normal. Photo 
credits: Ecological Restoration 
Institute, Northern Arizona 
University. From Moore and 
others (2006).
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Each treatment plot contained four patch types: presettlement tree groups, un-
thinned postsettlement trees (“postsettlement retained”), thinned postsettlement trees 
(“postsettlement removed”), and remnant grass openings (Figure 3). Presettlement 
tree patches consisted of groups of two or more large trees (mostly > 30 cm) that 
established prior to 1876. Postsettlement retained patches consisted of a group of 
small-diameter (< 30 cm) trees that established after 1876. Postsettlement removed 
patches consisted of an area where most or all postsettlement trees were thinned 
and removed from the site, thereby creating an opening. Remnant grass patches 
were located within open areas between patches of trees.

Figure 3. Example photos of each patch type used in this study: (a) presettlement, (b) 
postsettlement retained, (c) remnant grass, and (d) postsettlement removed. Plot centers 
for smaller subplots are located between black buckets. Photo credits: Ecological 
Restoration Institute, Northern Arizona University. From Laughlin and others (2006).
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Simulation modeling with the ecological process model FIRESUM showed that 
repeated surface fire was predicted to maintain the open forest structure of the com-
posite treatment. In contrast, the thin-only treatment was forecast to return to high 
forest densities similar to those of the control within a century. These simulation 
results suggest restoration of disturbance process, as well as characteristic forest 
structure, are both important for sustaining the function of these forests (Covington 
and others 2001).

Summary

The “presettlement model” restoration approach quickly returned tree structure 
to what it was in pre-Euro American settlement times through thinning postsettle-
ment trees. Low-intensity surface fires were also re-introduced every four years. 
Surprisingly, few differences were found between the thinned and composite 
(thinned and burned) treatments, although the treated plots did differ from the 
untreated control. Old-growth tree growth, herbaceous standing crop, net N miner-
alization and nitrification rates were higher in restored compared to control plots. 
Subtle but important variables such as resin flow defense against bark beetles and 
soil enzyme activities were higher in the composite treatment. Patch type had a 
greater influence than the treatment on specific variables such as herbaceous stand-
ing crop. A major role of fire in maintaining ecosystem function is as a manager 
of vegetation structure rather than as a direct mineralizer of nutrients “tied-up” in 
detritus (Hart and others 2005). Thinning and composite treatments both do a good 
job “returning” ecosystem function but repeated fire maintains the structure while 
thinning alone will eventually allow the ecosystem to return to its pretreatment 
state. Inter-annual variability in climate plays a key role in how the ecosystem re-
sponds to any treatment. 
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Bright Angel Trailhead 
Parking under construction through 
mid-spring. Plan to park at Grand 
Canyon Visitor Center and ride the free 
Village Route shuttle bus or park at the 
Backcountry Information Center and 
walk to the trailhead.  
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Explore in Your Car
You can drive anywhere there is a 
solid black line on the maps in this 
Guide. You cannot drive the Hermit 
Road or Yaki Point Road;  a free shuttle 
bus provides access. If you would like 
to explore by vehicle, consider driving 
to Desert View (see page 8). Use extra 
caution during inclement weather; park 
roads may temporarily close during 
spring snow storms. 

Do not park along the roadside, except 
where signs or lines on the road indicate 
it is permissible. Use pull-outs and 
overlooks to take pictures and view 
wildlife.

Parking
All parking lots in Grand Canyon Village 
are located near free shuttle bus stops. 
Parking lots 1–4 are at Grand Canyon 
Visitor Center. Lot 1 includes auto, RV, 
and trailer parking. Parking lots A (Park 
Headquarters) and B (Market Plaza) are 
large. Parking lot C (near Center Road 
in Grand Canyon Village) is small; lot 
D (Backcountry Information Center) 
offers auto parking in the north end and 
RV and trailer parking in the south end. 

Ride the Free Shuttle Buses 
Reducing air pollution and taking nearly a half-million vehicles off park roads each year, shuttle buses offer a hassle-free 
transportation option.  

Kaibab/Rim Route—
Orange on map above

•	 50-minutes round-trip 
•	 Five viewpoints 
•	 Grand Canyon Visitor Center and 

Yavapai Geology Museum. 
•	 Access to South Kaibab Trailhead
•	 Buses run every:

•	 30 minutes 4:30–6:30 am
•	 15 minutes 6:30 am to one hour 

after sunset

Hiker’s Express
not shown on map above

Service to South Kaibab Trailhead. Bus 
begins at Bright Angel Lodge, then stops 
at Backcountry Information Center, 
Grand Canyon Visitor Center, and 
South Kaibab Trailhead. 

Bus leaves Bright Angel Lodge at: 
March—7, 8, and 9 am
April—6, 7, and 8 am
May—5, 6, and 7 am

Getting Around Grand Canyon

Shuttle Bus FAQ
Are the shuttle buses free?
Yes, park entrance fees include shuttle 
bus transportation.

How do the shuttle buses work?
Running like a city bus system, 
three shuttle bus routes stop at 
shops, visitor centers, and popular 
viewpoints around the South Rim. 
Just wait at  any bus stop and enjoy  
the ride.   

What are the shuttle bus rules?
1. No eating or open drink containers.
2. No pets, except service animals.
3. Collapse strollers prior to entering 
the bus. No oversized or jogging 
strollers. Remove baby-back carriers 
when seated.
4. Shuttle buses can accommodate 
two or three adult bicycles, but not 
tag alongs, baby trailers, or children's 
bicycles. Riders must load and unload 
their bicycles.
5. Shuttle buses only stop at 
designated bus stops.

How can I tell the difference between 
shuttle bus routes?
All National Park Service shuttle buses 
are white and green, but the front of the 
bus will say the route color and name. 

Will my wheelchair fit on the bus?
Buses are equipped with ramps to 
accommodate passengers in wheelchairs 
smaller than 30 inches wide by 48 inches 
long (76 by 122 cm). Most motorized 
scooters will not fit on buses.

The Scenic Drive Accessibility Permit 
allows visitors with mobility issues entry 
to some areas closed to public traffic. 
The permit is available at entrance gates, 
visitor centers, and hotel lobbies.

Hermits Rest Route—
red on map above

•	 80 minutes round-trip
•	 Nine overlooks 
•	 Restrooms at Hopi Point
•	 Water, snack bar, restrooms, and gift 

shop at Hermits Rest
•	 Buses run every:

•	 30 minutes 4:30–7 am
•	 15 minutes 7 am to sunset
•	 30 minutes sunset to an hour after 

sunset

Village Route—
Blue on map above

•	 50-minutes round-trip 
•	 Scenic canyon views are a short 

walk from some stops 
•	 Grand Canyon Visitor Center, 

hotels, restaurants, campgrounds
•	 Buses run every:

•	 30 minutes 4:30–6:30 am
•	 15 minutes 6:30 am–7:30 pm
•	 30 minutes 7:30–10 pm; visitors 

should be at a bus stop no later 
than 9:30 pm. 
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Bright Angel Trailhead 
Parking under construction through 
mid-spring. Plan to park at Grand 
Canyon Visitor Center and ride the free 
Village Route shuttle bus or park at the 
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Explore in Your Car
You can drive anywhere there is a 
solid black line on the maps in this 
Guide. You cannot drive the Hermit 
Road or Yaki Point Road;  a free shuttle 
bus provides access. If you would like 
to explore by vehicle, consider driving 
to Desert View (see page 8). Use extra 
caution during inclement weather; park 
roads may temporarily close during 
spring snow storms. 

Do not park along the roadside, except 
where signs or lines on the road indicate 
it is permissible. Use pull-outs and 
overlooks to take pictures and view 
wildlife.

Parking
All parking lots in Grand Canyon Village 
are located near free shuttle bus stops. 
Parking lots 1–4 are at Grand Canyon 
Visitor Center. Lot 1 includes auto, RV, 
and trailer parking. Parking lots A (Park 
Headquarters) and B (Market Plaza) are 
large. Parking lot C (near Center Road 
in Grand Canyon Village) is small; lot 
D (Backcountry Information Center) 
offers auto parking in the north end and 
RV and trailer parking in the south end. 

Ride the Free Shuttle Buses 
Reducing air pollution and taking nearly a half-million vehicles off park roads each year, shuttle buses offer a hassle-free 
transportation option.  

Kaibab/Rim Route—
Orange on map above

•	 50-minutes round-trip 
•	 Five viewpoints 
•	 Grand Canyon Visitor Center and 

Yavapai Geology Museum. 
•	 Access to South Kaibab Trailhead
•	 Buses run every:

•	 30 minutes 4:30–6:30 am
•	 15 minutes 6:30 am to one hour 

after sunset

Hiker’s Express
not shown on map above

Service to South Kaibab Trailhead. Bus 
begins at Bright Angel Lodge, then stops 
at Backcountry Information Center, 
Grand Canyon Visitor Center, and 
South Kaibab Trailhead. 

Bus leaves Bright Angel Lodge at: 
March—7, 8, and 9 am
April—6, 7, and 8 am
May—5, 6, and 7 am

Getting Around Grand Canyon

Shuttle Bus FAQ
Are the shuttle buses free?
Yes, park entrance fees include shuttle 
bus transportation.

How do the shuttle buses work?
Running like a city bus system, 
three shuttle bus routes stop at 
shops, visitor centers, and popular 
viewpoints around the South Rim. 
Just wait at  any bus stop and enjoy  
the ride.   

What are the shuttle bus rules?
1. No eating or open drink containers.
2. No pets, except service animals.
3. Collapse strollers prior to entering 
the bus. No oversized or jogging 
strollers. Remove baby-back carriers 
when seated.
4. Shuttle buses can accommodate 
two or three adult bicycles, but not 
tag alongs, baby trailers, or children's 
bicycles. Riders must load and unload 
their bicycles.
5. Shuttle buses only stop at 
designated bus stops.

How can I tell the difference between 
shuttle bus routes?
All National Park Service shuttle buses 
are white and green, but the front of the 
bus will say the route color and name. 

Will my wheelchair fit on the bus?
Buses are equipped with ramps to 
accommodate passengers in wheelchairs 
smaller than 30 inches wide by 48 inches 
long (76 by 122 cm). Most motorized 
scooters will not fit on buses.

The Scenic Drive Accessibility Permit 
allows visitors with mobility issues entry 
to some areas closed to public traffic. 
The permit is available at entrance gates, 
visitor centers, and hotel lobbies.

Hermits Rest Route—
red on map above

•	 80 minutes round-trip
•	 Nine overlooks 
•	 Restrooms at Hopi Point
•	 Water, snack bar, restrooms, and gift 

shop at Hermits Rest
•	 Buses run every:

•	 30 minutes 4:30–7 am
•	 15 minutes 7 am to sunset
•	 30 minutes sunset to an hour after 

sunset

Village Route—
Blue on map above

•	 50-minutes round-trip 
•	 Scenic canyon views are a short 

walk from some stops 
•	 Grand Canyon Visitor Center, 

hotels, restaurants, campgrounds
•	 Buses run every:

•	 30 minutes 4:30–6:30 am
•	 15 minutes 6:30 am–7:30 pm
•	 30 minutes 7:30–10 pm; visitors 

should be at a bus stop no later 
than 9:30 pm. 
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Page 6 lists the specific locations and hours of operation for lodges, restaurants, shops, and services shown on the maps above. 

Bright Angel Trailhead Note: Due to parking lot construction, water is not available in this location through mid-spring. Fill your water bottles at Verkamp's Visitor Center, Backcountry Information 
Center, Maswik Lodge or Bright Angel Lodge. The trailhead is open; look for detour signs to access the trail.  
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Page 6 lists the specific locations and hours of operation for lodges, restaurants, shops, and services shown on the maps above. 

Bright Angel Trailhead Note: Due to parking lot construction, water is not available in this location through mid-spring. Fill your water bottles at Verkamp's Visitor Center, Backcountry Information 
Center, Maswik Lodge or Bright Angel Lodge. The trailhead is open; look for detour signs to access the trail.  
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