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NCSS Conference 2001
Field Tour -- Colorado Rocky Mountains
Wednesday, June 27, 2001

7:00 AM Depart Ft. Collins Marriott
8:30 Arrive Rocky Mountain National Park
Lawn Lake Flood Interpretive Area (elevation 8,640 ft)

8:45 "Soil Survey of Rocky Mountain National Park" - Lee Neve, Soil Survey
Project Leader, Natural Resources Conservation Service

9:00 "Correlation and Classification of the Soils" - Thomas Hahn, Soil Data Quality
Specialist, MLRA Office 6, Natural Resources Conservation Service

9:15-9:30 "Interpretive Story of the Lawn Lake Flood" - Rocky Mountain National Park
Interpretive Staff, National Park Service

10:00 Depart

10:45 Arrive Alpine Visitors Center (elevation 11,796 ft)

11:00 "Research Needs in the National Parks" - Pete Biggam, Soil Scientist,
National Park Service

11:05 "Pedology and Biogeochemistry Research in Rocky Mountain National Park"
- Dr. Eugene Kelly, Colorado State University

11:25-11:40 "Soil Features and Geologic Processes in the Alpine Tundra"- Mike Petersen
and Tim Wheeler, Soil Scientists, Natural Resources Conservation
Service

Box Lunch
12:30 PM Depart
1.00 Arrive Many Parks Curve Interpretive Area (elevation 9,620 ft.)
View of Valleys and Glacial Moraines, Photo Opportunity

1:30 Depart

3:00 Arrive Bobcat Gulch Fire Area, Arapaho-Roosevelt National Forest

3:10 "Fire History and Burned Area Emergency Rehabilitation Efforts" - Carl
Chambers, U. S. Forest Service

3:40 "Involvement and Interaction With the Private Sector"- Todd Boldt; District
Conservationist, Natural Resources Conservation Service

4:10 "Current Research on the Fire" - Colorado State University

4:45 Depart

6:00 Arrive Ft. Collins Marriott
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Navigator’s Narrative
Tim Wheeler

Between the Fall River Visitors Center and the Lawn Lake Alluvial Debris Fan:

This Park, or open grassy area, is called Horseshoe Park and is the tail end of the Park’s
largest valley glacier. The glacier reached depths of 1,500 feet and extended from Fall River
Pass at the Alpine Visitor Center down to the east end of Horseshoe Park. As the glacier melted,
it left a terminal moraine that dammed the valley and created a lake. Both Bull Lake- and
Pinedale-age moraines have been identified. Finely grained mud and sand eventually filled in
the lake. The present upper soils are loamy, often for several feet. This and other open, grassy
parks in the national park exist today because the upper soil texture allows the grasses to
compete successfully with the trees. The stream gradient in the location of the former lake is
gentle, so the Fall River meanders through the park.

The alluvial debris fan at our first stop is the result of the dam at Lawn Lake bursting on
July 15, 1982. A wall of water 25 to 30 feet high rushed down Roaring Creek. A new lake,
which will be out of our view, was created along the Creek.

At Deer Ridge Junction (where we turn right onto Trail Ridge Road to proceed up to the alpine
ecosystem):

The junction of this road and the road we are turning right onto is known as Deer Ridge
Junction. We are turning onto Trail Ridge Road. The Trail Ridge Road section of U. S.
Highway 34 begins at this junction and continues past the Alpine Visitor Center and over the
Continental Divide and down toward the town of Grand Lake near the south west corner of the
Park.

The junction is near the upper reach of the ponderosa parkland in Rocky Mountain
National Park. The ponderosa pine is within the zone where the soil mappers used a frigid
temperature regime and an ustic moisture regime. The ponderosa canopy in this lower montane
ecosystem is occasionally thick enough on a few north-facing slopes to be a woodland ecosite,
but generally the ponderosa community is more savanna like with rather open canopy and
common, small, grassy parks. The understory is typically a grassland community. Note that
when not capitalized, the term “park” refers to areas of grass communities within surrounding
areas of woodland communities. This English term resembles the term used by French speakers
for mountain-enclosed meadows.

Steep, northerly facing slopes of the lower montane zone have a Douglas fir and
lodgepole pine canopy that is common to the upper montane zone. On topography with ridges
running east and west, the climate and plant community of the next higher climatic zone fingers
down along steep, north facing slopes into the climate zone below it. As with upper montane
plant communities fingering down into the elevations common to the lower montane, the
subalpine zone still above us fingers down on north-facing slopes into the lower elevations of the
upper montane zone.



Just about one-third of a mile beyond the Junction we move into the upper montane zone,
where the tree canopy is dominated by Douglas fir and lodgepole pine. The soil mappers applied
the cryic temperature regime to this zone.

We our now moving up through a narrow valley called Hidden Valley. Ahead the upper
Valley formerly included a recreational center for downhill skiing. To our right is the top of the
lateral moraine we observed from stop 1. The Valley is squeezed between the bedrock-
controlled landforms on our left and the moraine on our right. As we wind above and away from
the moraine, the road will pass through places such as spur ridges with thin soils over granitic or
gneiss bedrock and other places with deeper soils formed in colluvium and slope alluvium.

Trail Ridge Road climbs to 12,183 feet, going through all of this national park’s
ecosystems. The road is closed each winter to vehicle traffic by drifts that may be more than 35
feet deep. Nordic skiers enjoy use of the road during the winter, however. First opened in 1932,
Trail Ridge Road is the highest continuous paved road in the United States.

A NRCS Snotel site name “Willow Park” is located west of the road near the head of this
valley. Deep and persistent snow packs are characteristic, particularly on north-facing slopes.
Snotel data indicates that the average maximum snow depth is in April when the average water
content of the snow is nearly 20 inches. The snow cover frequently persists well into June.

After climbing up sufficiently to be able to see back toward stop 1 and the mountains above and
beyond it:

As you look back towards and above our first stop, you can see the Mummy Range. The
Range is so named because early visitors imagined the peaks to resemble a mummy from a
distance. Mummy Mountain on the right is the head of the mummy.

Mount Ypsilon is the peak with the noticeable glacial dissection on its eastern face. It is
named for the fissures on this deeply dissected face. The fissures hold snow late into the
summer, and the snow filled fissures spell the letter Y, or the Greek letter ypsilon.

Between Many Parks Curve and Rainbow Curve:

We will be moving from the upper montane zone into the subalpine zone between the
Many Parks Curve visitor viewpoint we just passed and the visitor viewing point known as
Rainbow Curve.

The tree canopy of the subalpine zone is dominated by Engelmann’s spruce and
subalpine fir. This zone lies approximately between 9,000 and 11,000 feet in the Park.

As approach Rainbow Curve viewing point:

The Rainbow Curve viewing point is at an elevation of 10,829 feet. It is known for the
spectacular rainbows that can be viewed from here after summer thunderstorms. Pikas and



marmots live in its boulder field. Keep an eye out — you may get a glimpse of a pika or marmot
as we travel through the alpine tundra ahead.

From here we can see the krummholtz, which is Finnish for “crooked wood”. We will
pass through a narrow krummbholtz region as we move into the alpine tundra zone. The
krummholtz is a subalpine-alpine tundra ecotone, or transition or tension zone. Notice the
clumps of stunted Engelmann spruce and subalpine fir. Mike Petersen will talk more about the
krummholtz at our next stop and explain why the trees of the krummbholtz are stunted.

Tree limit is roughly where mean summer air temperature is about 50 degrees Fahrenheit.
The treeline elevation varies, however, because of varying patterns of deep snow, which delays
the summer growing season, variations in exposure to drying winds, and variations in soil
wetness, temperature, and depth to bedrock. In Rocky Mountain National Park, the treeline
varies from about 11,000 to 12,000 feet.

As we drive through the alpine tundra toward the Alpine Visitor Center:

Trail Ridge Road is named for the ancient Ute trail that crosses the alpine tundra on this
ridge. The Road partly follows this trail. Ute and Arapaho Indians as well as prehistoric people
of unknown name used the trail. Their artifacts record a human presence in the mountains as
much as 11,000 years ago. Aboriginal fire rings are most common at tree line. Also near tree
line are the inconspicuous remnants of prehistoric rock-walled game drives that enabled these
people to harvest large animals.

The winds up here have a drying effect beyond that we are familiar with at lower
elevations because moving snow and ice particles blast the trees and any plant not closely
hugging the ground. Although the average annual precipitation on the alpine tundra is over
about 30 inches, the ground surface receives added UV radiation, resulting in an unusual degree
of potential evapotranspiration relative to the average temperatures. Periods of drought can
come in summer or winter. Wind speeds can exceed 150 miles per hour in either summer or
winter, and speeds exceeding 200 miles per hour have been recorded on some peaks of the Park.
UV radiation is twice what it is at sea level. Sunlight is 50 percent more intense than at sea level.

Notice that most plants in this zone grow close to the ground to help escape the effects of
the severe winds. The main exception, which we do not see an example of from this vantage
point, is the alpine willow communities growing in wetter soils of the concave drainageways of
the tundra. Small plants are also adapted to the short growing season of about six to eight weeks
with air temperatures about 20 degrees cooler in the growing season than in the Estes Park,
which is at an elevation of approximately 8,500 feet. Small plants that hug the ground also can
survive in the typical tundra soil with a high rock fragment content and low available water
capacity.

The soil mappers working up here and other Colorado mountain areas are well
acquainted with the extra potential to get sunburned followed by cool spells as the clouds move
over above. You frequently add and remove clothing layers as you work.



The growing season on the alpine tundra of northern Colorado is about six to eight
weeks, and air temperatures are about 20 degrees cooler in the growing season than in the Estes
Park, which is at an elevation of approximately 8,500 feet. Small plants that hug the ground
have the advantage up here on exposed sites where the soils have a high rock fragment content
and therefore have a rather low available water capacity and where evaporation rates are high
due to the sun intensity and high winds.

If you watch closely, you will notice the surface rock patterns. In some places you can
see small fragmental spots or polygons of cobble and stone size rock fragments. The shape of
these patterns changes in other areas to long stripes running up and down the slope. In other
places, you will see angular fragments spread irregularly over the mineral soil surface. The latter
are known as fel fields. Mike Petersen will discuss patterned ground at our stop at the Alpine
Visitor Center.

You are looking across and over the valley housing the upper waters of the Big
Thompson River as you view the mountain peaks to our left. You can see some examples of
stripes on the steep slopes of the these peaks on the south side of the Big Thompson. Notice the
glacial cirque headwalls of the side glaciers that were tributaries of the main valley glacier that
formed the present valley the Big Thompson River runs through today. The deep valley is
known as Forest Canyon. The valley glaciers extended a maximum of about 5 to 6 miles.

The tundra plants are mainly perennials. Many of them contain the pigment anthocyanin,
which converts sunlight into heat. Many plants have waxy or hairy surfaces to reduce loss of
water.

As approach the Lava Cliffs viewing point:

On your right is the headwall of a glacial cirque that exposes volcanic tuff. The source of
the rock is volcanoes that repeatedly erupted 28 million to 26 million years ago in the area of
today’s Never Summer Mountains that lie along the west edge of the Park. Much later, glaciers
carved into the mountain to expose the tuff.

As approach Many Parks Curve on the return trip from the Alpine Visitor Center:

We are going to stop briefly at Many Parks Curve. From the viewing platform, you will
look down at several parks. The long, forested ridges separating these parks are lateral moraines
that formed along the sides of glaciers about 150,000 to 12,000 years ago. Even older glaciers
existed here, but subsequent glaciation and erosion has obliterated most evidence of the older
glaciers.



u.s. 34

loveland ganby
via rocky mountain
national park

(92 miles)

The mountain front west of Loveland shows well the complex folding and.faulting that
in many places edges the Rockies. Loveland lies on dark gray Cretaceous Pierre Shale that
weathers into soil and is rarely exposed. A few miles west of town, older Cretaceous rocks
come to the surface where they turn up along the edge of the Front Range.

Near Mile 88 the Dakota Sandstone swoops up into a prominent hogback, with a valley
of Jurassic shale and another hogback of older Lyons Formation, pink Triassic sandstone,
beyond. Then the Dakota turns down again, vertically, so it appears as a vertical wall
called the Devils Backbone. Farther west the sequence repeats once more: Dakota
Hogback (Mile 86), Jurassic shale, Triassic Lyons Sandstone. Finally, not as steeply
dipping as the Cretaceous rocks, the Pennsylvanian Fountain Formation surfaces by the
river. Just beyond it and across another fault, Precambrian rocks wall the canyon of the
Big Thompson River.

Before 1976, Big Thompson Canyon sheltered hundreds of pleasant pine-shaded homes
and cabins, motels, and picnic areas. The river, fed by high-country streams from Rocky
Mountain National Park and the region north of it, rose during the night of July 31,1976,
when heavy rains fell in that area, and swept the canyon with a disastrous flash flood.
Homes, motels, cabins, trees, cars and trucks, bridges, a small dam, and U.S. 34 were
wiped out by raging waters so savage that they moved twenty-foot boulders and huge
blocks of concrete. In spite of flood warnings at least 139 people died, many of them
while trying to outrun the flood by driving down the canyon. At the Narrows near the
canyon mouth, where it didn't even rain, the stream rose 14 feet in just a few minutes.
You’ll see evidences of the floods rampage as you drive up the canyon, reminders that
nature has not finished shaping these mountains. And you’ll wonder why so many homes
and cabins have been rebuilt close to the river.

The canyon walls are of metamorphic rock, banded gneiss and shiny schist more than
1750 million years old, broken, fractured, and penetrated by pegmatite dikes, some with
large mica crystals. Near the upper end of the canyon these rocks alternate with patches of
pink and dark red granite until finally granite predominates. It weathers quite differently than
the metamorphic rocks, forming rounded boulders and domes rather than craggy cliffs. The
canyon widens, and the highway emerges onto rolling granite hills that merge into Estes Park
in the heart of the Front Range.



mom:son fm

RN R F
= = =R\
SIS ERE
a = N ﬂ-‘\ i Devils Backbone Is
A= £ vartical Dakota
o ‘H. g Sandstone
Big T, " = H
Mpson B{*’énk 2 H
R NARE O
3B Ry
‘e B & \] Loveland
R = olf
B g {(V i\
LY — D) ol
1976 floodwaters rose Kok = =k
14 fest in the Narrows, e o .
taking the lives of those ';1‘ = .E-_ Certor Lake Anticine ls
seeking to escape by - ::g"a‘li]l-'m-mwmahs
car ?5 N structure
morrison fm Sr {g
ke
[ ———————— |
g 0 4km 4mi
a
-
3]
@
m
=2
4% % 3
% % 3 Loveland
"\ k\fw q p,.
I,
e Te

e
2 morrison

Detail of geology west of Loveland along U.S. 34



Specimen Mountain, .

‘home of Bighom ...

“Sheep, Is part of a

volcano aftive 27 In Horseshoe Park, Fall

million years ago River meanders across

ancient lake deposits
_ , lceberg Lake occupies Big Thompson Cahnoy::
Terti I rocks a A a cirque below volcanic saw a disastrous
to?: t?;y Nvowt:arn écummer =1 /f_fo’b,’; Ulﬂs\ in August 1976
Range _,‘;_' j‘@d"/"‘:'— o I fountain
I , ¥y P ¥ i
\ granite s _.'

-, \

Pierre

%% Loveland

N
. b, .. - o S LY , p i /
lava flows AR o . ¢ S 0 10km 10 mi

Gran WP Mountai Hidden Valley hides Moraine Park is edged
o1 kb Kreg n behind a high lateral with lateral moraines
4 1 moraine

o2 Trail Ridge Road, once
aUte Indian trail, dimbs
above timberline for
views ofglacial cirques, US 34
U-shaped valleys,
maoraines, and glacial Loveland tO Granby
lakes 4

10



The Twin Owls tower over the peaceful valley of Estes Park, sparsely
settled when this photograph was taken in 1916. These and other
granite domes form because granite expands slightly when freed of
overlying rock, causing a set of joints paralleling large exposed
surfaces. Weathering processes then work along the joints, and
freezing and thawing spall off curving.slabs of rock.

W.T LEE PHOTO, COURTESY OF USGS

Through Estes Park with its borders of high granite domes looks like a wide glacier-
carved valley, it is below the lower limit of Ice-Age glaciation and is really a deep stream-
eroded canyon like the one you have driven through, filled in with thick deposits of gravel
and rock. Lake Estes, man-made, serves as a staging point for western-slope water brought
by tunnel under Rocky Mountain Park and the Continental Divide to the eastern slope. The
tunnel portals can be seen across the valley.

There are two east entrances to Rocky Mountain National Park. Stay on U.S. 34 for this
itinerary, or take Colorado 66 to the Visitor Center and Moraine Park. The routes rejoin.

Above Estes Park, U.S. 34 is once more confined within a narrow canyon carved in

Precambrian granite. In a few miles the canyon opens into a glacial valley almost precisely
at the8000-foot elevation considered the lower limit of
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At the head of Horseshoe Park you can take the old Fall River Road (unpaved), following the
nature guide available where it begins to climb. Many geologic features are described. Or
continue on U.S. 34 with this itinerary. Routes rejoin at Fall River Pass.

As seen from the Fall River
road, sediments deposited in
moraine-dammed lakes flatten
the floor of the U-shaped

glacier-cut valley of Fall River.
JACK RATHBONE PHOTO

Beyond the junction with Colorado 66, U.S. 34 becomes. Trail Ridge Road, following
an old Ute trail across line mountains. Views of Horseshoe Park and of Moraine Park to
the south show that the trail climbs a narrow ridge between two broad glaciated valleys.
Picture these green parks as they were 10,000 years ago, filled with creeping tongues of ice
cut by arcuate crevasses and streaked with rock and sand, terminating at high-piled rocky
moraines. Frigid winds blew downslope from icy peaks to the west, and little vegetation--
only low-growing tundra plants and willows - grew near here.

Looking down on Fall River in Horseshoe Park you can see that it meanders now in
tight loops on the flat valley floor, for there isn’t much gradient to tell it which way is
downhill. For more than a mile Horseshoe Park is hidden from view by a long lateral
moraine (the one that also hides Hidden Valley).

The core of the Front Range exposed along Trail Ridge Road is mostly gneiss and
schist, metamorphic rock like that in Big Thompson Canyon. In places it is intruded by
younger granite. Granite forms Longs Peak towering to the south. Some geologists think
that this peak’s flat top is remnant of the flat erosion surface formed at the end of
Precambrian time, 650 million years ago. (In Glenwood Canyon such a surface is covered
directly by Cambrian rocks. Or the surface may have formed as the Ancestral Rocky Mountains
were eroded away 275 million years ago.
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Ice Age glaciers scooped
out the cirque and U-
shaped valley of Loch Vale
in Rocky Mountain National

Park.
JACK RATHBONE PHOTO

Above timberline along Trail Ridge Road, even today's climate is
arctic. Trees cannot grow, and short-seasoned midsummer wildflowers
toss in chilly winds. Freezing nights and frigid winters leave other
marks: shattered rocks broken and tipped at drunk angles, barren jagged
surfaces known as felfields, and patterned ground marked by constant

frost-heaving of soil and stones.
W.T. LEE PHOTO, COURTESY OF USGS

As the highway climbs higher, many other glacial features become visible: a broad glaciated
upland cut by glaciated cliffs; cirques, cirque lakes, and hanging valleys; even some small "living"
glaciers, distinguished from snowfields by the lip-like piles of their terminal moraines.

From Forest Canyon Overlook, a five-minute walk, look down 2500 feet into Forest Canyon, a

steep-walled glacially gouged trough. Before the Ice Ages, the Big Thompson River probably
followed as tortuous a course here as in its lower reaches today. But glaciers have trouble
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negotiating turns, so they straighten the valleys in which they flow, grinding off spurs and smoothing
curves.

Across the canyon little lakes stairstep up hanging valleys, filling hollows scooped from bedrock
by now-vanished glaciers. At the head of Hayden Creek, named for a pioneer American geologist,
an icefield nestles in a small cirque once occupied by a glacier.

Stop at Fall River Pass to look down into the cloverleaf cluster of three cirques that head Fall
River Canyon. Exhibits in the Visitor Center explain many alpine geologic and biological features.

Northwest across the Cache LaPoudre Valley from Medicine Bow Curve rises red-
tinted Specimen Mountain, the only remnant of a volcano in the park. It was active around
27 million years ago, and at that time was certainly much higher and probably much more
conical. Soft yellowish ash from its eruptions is visible in roadcuts near Poudre Lake.

In this lake, biologic processes work today to accomplish geologic ends. Dammed by
a moraine and a small beaver dam, the lake is filling with marsh grass and other
vegetation and will eventually become a mountain meadow. The peat-like material that is
filling it may someday become coal.

At Farview Curve, look down into the Kawuneeche Valley where the young Colorado

River meanders lazily through a long, straight, glaciated valley occupied in Ice-Age time by
a succession of glaciers. From glacial meltwater the stream gathered strength .0013t013 Tw -18e0t0006 T7c 0.0
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Tour Stops in Rocky Mountain
National Park

June 27, 2001

© 2001 DeLorme_Topo US-4,® 3A" ZoomLevel10-3 Datum_ WGS8d_

1. Lawn Lake
2. Alpine Visitors Center

3. Many Parks Curve

*  Willow Park SNOTEL Site
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WELCOME TO ROCKY MOUNTAIN
NATIONAL PARKI

Four hundred fifteen square miles of rock-ribbed wildness, Rocky Mountain National Park truly
is a land of superlatives.

Here, more than 110 of the peaks that soar above 10,000 feet elevation have names - Cirrus,
Chiefs Head, Isolation, Mummy and Storm, to name just five. A few other high points remain
unnamed, perhaps awaiting their turn.

At least 60 mountains in Rocky exceed 12,000 feet, topping off at 14,255 feet on the football
field-sized summit of Longs Peak. The mountains provide Rocky Mountain National Park with
its sense of wonder and inspiration. The great peaks comprise the essence of the "wild, fantastic
views" that thrilled noted British visitor Isabella Bird more than a century ago.

Today, Rocky Mountain's sky-scraping summits overlook growing Front Range towns with
surging populations. Each year, three million people visit the park, many driving its roads and
hiking a trail system that if linked together, would stretch from Denver almost to Santa Fe. But
despite the changes around and within, Rocky remains a bastion of preservation. And there's
more to this park than the rocky pinnacles of great mountains.

There is the alpine tundra, the land above the trees. More than 100 square miles of the park lie
above treeline. Trail Ridge Road and Old Fall River Road offer easy summer access to this
windswept ecosystem where the views seem to span forever.

There also is the Continental Divide, which runs northwest to southeast through the park on its
course from Alaska to Panama. Every drop of snowmelt or rainwater to the west of the Great
Divide flows toward the Pacific Ocean; every drop to the east toward the Gulf of Mexico and the
Atlantic Ocean.

There are lakes, about 150 of them. Some occupy pastoral, forested settings. Others are perched
on almost inaccessible shelves high in the park’s wilderness, remaining frozen almost year round.

Throughout Rocky Mountain National Park, the unforgettable sound of rushing mountain waters
breaks the wilderness silence. The high country gives rise to small streams and great rivers, notably

17



the Colorado, the Cache la Poudre and the Big Thompson. Some of the park's more than 450 miles
of streams tumble down waterfalls, which bear such names as Ouzel, Timberline and Thunder.

Also preserved within the park boundaries are some of Colorado's more pristine forests. Great
stands of ponderosa pine, Douglas-fir, lodgepole pine, aspen, subalpine fir and spruce adorn the
mountains below treeline. The forests are interspersed with mountain meadows that fill with
colorful wildflowers during the brief high country summer.

Roaming these mountains is an amazing array of wildlife. Rocky Mountain ranks as one of
America's premier wildlife watching destinations, showcasing herds of majestic elk, sure-footed
bighorn sheep, hardy ptarmigan and soaring birds of prey.

People, too, are a part of the Rocky Mountain National Park wilderness. Today, hikers walk
trails once followed by Native American hunters centuries ago. Trappers sought beaver in
streams throughout the region. The failed efforts of prospectors are remembered at the ghost
town of Lulu City on the park’s west side. The Moraine Park Museum and the Never Summer
Ranch recall the early days of the tourism industry.

Today, nature reigns supreme in Rocky Mountain National Park, from the highest summits to the
lowest valley floors. The park is a wild preserve where people - in their own special ways -
experience nature in all its splendor. Rocky is a place where families enjoy picnics at the water's
edge. It's a park where daring mountaineers pit their skills against vertical cliffs of granite.

No matter what you're seeking, those "wild, fantastic views" are out there awaiting discovery.

18
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HISTORICAL ROCKY A
GLIMPSE BACK IN
TIME

Early Inhabitants

During the Ice Age when massive glaciers were grinding the landscape, shaping the meadows
and peaks, Rocky was an inhospitable land. It was not until some 11,000 years ago that humans
began venturing into its valleys and mountains.

Native Peoples

Spearheads broken in the fury of a mammoth's charge and scrapers discarded along a nomad's
trail tell us little about the area's early native peoples. We do know that even though it was never
their year-round home, the green valleys, tundra meadows, and crystal lakes became favored
summer hunting grounds for the Ute tribe. In setting up their camps, they made use of the
straight and slender lodgepole pine as tepee poles. Until the late 1700s, the Utes controlled the
mountain territories. But the Arapaho, venturing west from the Great Plains in search of bigger
game, drove the Utes beyond the Continental Divide.

Tepee rings and other signs of summer camps were still evident by the time the first settlers

arrived, but few vestiges of those times remain today, other than the large river boulders that
Native Americans carried to the top of Oldman Mountain, the site of their ceremonial vision
quests.

Early Explorers and Settlers

The U.S. government acquired the park's original 358.5 square miles in the huge Louisiana
Purchase of 1803. But French trappers and the Spanish explorers before them seem to have
skirted the current park boundaries in their wilderness forays. Even Major Stephen H. Long and
his expedition forces avoided these rugged barricades in 1820. Long was never closer than 40
miles to the peak named for him.

Published in 1843, Scenes in the Rocky Mountains described the explorations of Rufus Sage
from Connecticut. It was the first account of Rocky's wonders to reach unbelieving easterners.
Sage spent four years roaming the Rockies, basing his explorations from Fort Lupton, north of
present-day Denver. For a month, Sage hunted deer in the area now known as Estes Park.

The first settler in the area was Joel Estes, a Kentuckian with wandering ways. Scouting for
game one fall, he and his son climbed a high promontory that gave them a view of a
breathtakingly beautiful valley. In 1860, Estes moved his family into a new home in the area
now known as Estes Park. It is said that his wife Patsy swept the cabin's floor with the wings of
eagles.
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Winters proved too harsh for cattle, so six years later the Estes family sold out for a yoke of
oxen. The Estes cabin was soon converted into guest accommodations in 1867, and from then on
the number of visitors to this area grew steadily.

A Mountain Mecca

The Rockies continued to attract the adventurous, including the great explorer John Wesley
Powell, who conquered the summit of Longs Peak in 1868. Just five years later, Anna Dickinson
became the first woman to succeed in the climb.

Isabella Bird, an Englishwoman whose extensive travels and writings earned her the first female
membership in the Royal Geographic Society, visited Estes Park in the fall of 1873. She fell in
love with the area and, incidentally, with Jim Nugent, a well-educated mountain man whose
violent death is shrouded in mystery. Bird's book, A Lady's Life in the Rocky Mountains,
attracted many people to the area, as did Frederick Chapin's Mountaineering in Colorado. So
while much of the West was attracting homesteaders, the Rockies were also establishing
themselves as a tourist mecca.

About that time, an English earl, Lord Dunraven, arrived and laid questionable claim to 15,000
acres as his private game preserve. He also built the fine Estes Park Hotel.

By 1874, a stage line ran between Estes Park and Longmont by way of North Saint Vrain
Canyon.

Miners and Homesteaders

Because large veins of silver and gold had been discovered in other areas of the Rockies, miners
considered the area a land of opportunity and headed here in droves during Colorado's gold rush
of the late 1870s. Lulu City, in what is now the northwest part of the park, in 1880 was a
booming mining town with a raucous reputation. Three years later, it was nearly deserted
because the region's mineral riches were far less than dreamed. It cost the area dearly.

When the miners and first settlers arrived, there seemed no end to the supply of game. Bear,
deer, wolves, and elk were abundant. To feed the boom town demand, commercial hunters went
to work. A single hunter could deliver a weekly supply of three tons of assorted big-game meat.

The rousing boom times yielded to an industrious homesteading period. Ranchers and farmers
felt that the real wealth of the Rockies lay in its water. They fought over rights to it (finally
running the greedy earl out of town) and built ambitious canal systems to transfer water from the
wetter western slopes to the drier eastern plains. The Grand Ditch in the Never Summer Range
in the park intercepted the stream source of the Colorado River and diverted it for use for cattle
and crops. Though homesteading proved no more profitable than mining in this land, another
new enterprise showed promise. Dude ranches began attracting city dwellers in quest of an
original adventure.
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Protecting the Rockies

In 1903, F. O. Stanley, inventor of the Stanley Steamer automobile, came to Estes Park for his
health. Impressed by the beauty of the valley and grateful for the improvement in his health, he
decided to invest his money and his future there. In 1909, he opened the elegant Stanley Hotel, a
classic hostelry exemplifying the golden age of touring.

Rockies Geology

The diverse landscape at Rocky Mountain National Park, created over billions of years, displays
some of nature's finest handiwork. Natural forces have created geologic features that provide a
fascinating glimpse into the mysteries of the park’s evolution and clues to the continuing changes
that shape the future of this dynamic environment.

The park’s geologic history contrasts sharply with strata of areas such as the Grand Canyon,
where the deeper you go, the farther back in time you travel. At Rocky, some of the most
ancient rocks lie atop the highest peaks, lifted thousands of feet by incredibly powerful
mountain-building forces within the earth. Much of this ancient rock, however, has been
removed from the mountaintops by various natural forces, including the powerful sculpting of
massive glaciers. The glaciers were formed by huge snowdrifts, compacted into ice by their own
great weight, and contained tons of loose rock temporarily frozen within. They slowly scraped
and scoured the bedrock, chiseling mountain summits into peaks. The glaciers continued sliding
down the slopes along pathways of steep, V-shaped canyons carved over millions of years by the
steady flow of streams. The glaciers wore away the sides of some of these canyons, forming
broad, U-shaped valleys.

Though the geologic origins of the park date back nearly two billion years, the shapes of the lofty
peaks that characterize the park today are relatively young. The glaciers that gouged the granite
faces of Longs Peak, Sundance Mountain, and Tanima Peak were formed approximately 10,000
to 15,000 years ago during the last major ice age.

About 13,000 years ago, rising temperatures brought about other changes. As the glaciers
melted, the rocks they had carried were strewn along the edges and terminations of their paths,
forming moraines, or ridges of rock debris. A terminal moraine, formed at the foot of a glacier,
often creates a natural dam that obstructs the flow of winter runoff, creating lakes.

Through a natural process called eutrophication, sediment and organic material accumulate, and
a moraine-dammed lake evolves into a meadow. Many of the park's meadows, such as
Horseshoe Park and Moraine Park, are examples of this process.

Although the last major glacial period ended more than 10,000 years ago, remnants of five active
glaciers remain in the park. Residing on north-facing slopes, they date back to the minor ice age
that began about 4,000 years ago. Evidence of this recent glacial activity is most apparent today,
but more ancient natural history is also visible.
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The Roots of the Rockies

It is difficult to imagine that the Rocky Mountains were once underwater, but some two billion
years ago, the entire area was covered by an ancient inland sea. Over time, various natural forces
above and below the earth created the mountains we see today.

The transition from ocean to mountain range began when numerous rock and soil particles, worn
away by weathering in neighboring lands, were carried by winds and rains into the sea. As
particles accumulated on the sea bottom, they compacted into layers of sediment tens of
thousands of feet thick. The sediment also included volcanic layers, which formed when lava
flows invaded the seabed during a violent volcanic period.

Largely due to Stanley's efforts, the Estes Park Protective and Improvement Association was
established to protect local wildflowers and wildlife and to improve roads and trails: *Those who
pull flowers up by the roots will be condemned by all worthy people, and also by the Estes Park
Protective and Improvement Association,"” they warned. It was the start of a conservation ethic
that has become increasingly important and complex.

National Park Status

Even more important to the future of the area was Enos Mills, who came to the Longs Peak area
in 1884 when he was 14 years old. A dedicated naturalist, he wrote eloquent books about the
area's natural history. Not long after his arrival, Mills bought the Longs Peak Inn and began
conducting local nature trips.

In 1909, Mills first proposed that the area become the nation's tenth national park to preserve the
wildlands from inappropriate use. It was his vision that you would arrive here years later to
experience the wonderful Rocky Mountain wilderness he knew. "In years to come when | am
asleep beneath the pines, thousands of families will find rest and hope in this park," he
proclaimed.

Unleashing his diverse talents and inexhaustible energy, he spent several years lecturing across
the nation, writing thousands of letters and articles, and lobbying Congress to create a new park
that would stretch from the Wyoming border south to Pikes Peak, covering more than 1,000
square miles. Most civic leaders supported the idea, as did the Denver Chamber of Commerce
and the Colorado Mountain Club. In general, mining, logging, and agricultural interests opposed
it. The compromise drafted by James G. Rogers, the first president of the Colorado Mountain
Club, was the establishment of a smaller park (358.3 square miles). On January 26, 1915, under
President Woodrow Wilson, it was declared Rocky Mountain National Park.

The park has since grown to more than 415 square miles. In 1990, it gained an additional 465
acres when Congress approved expansion of the park to include the area known as Lily Lake.
The National Park Service, the Conservation Fund, and some diligent legislators successfully
halted land development in this area adjacent to the park's boundary. It now is an important
buffer zone that helps protect the migratory routes of wildlife in the park.
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Today, the park stands as a legacy to those pioneers who looked beyond its harvestable resources
to its more lasting values.

Sediments up to 15 miles deep underwent tremendous temperature and pressure changes. The
layers hardened, crystallized, twisted, and transformed into metamorphic rock. These dark gray
contorted bands of rock can be seen today along Trail Ridge Road and on the west side of the
park.

Approximately one billion years ago, a huge mass of molten magma rose from beneath the older
metamorphic rock layer. The magma "baked" into pink granite, forming the rock that is now
typical of the east side of the park.

An extensive period of erosion followed, and by about 530 million years ago a sea covered the
area. Over the next few million years, the same natural processes built mountains. As mountain
streams cut through the layers of marine sediment, the area gradually became a vast island with
2,000-foot peaks about 100 miles from the sea. Approximately 250 million years ago, the peaks
of these "Ancestral Rockies™ were slowly reduced to low hills as erosion caused bedrock to break
down into boulders, rocks, pebbles, and finally sand. Then the bordering plains were covered by
huge sand dunes on which the area’s first reptiles roamed.

Age of the Dinosaurs

At that time, dinosaurs appeared on the earth to dominate the landscape for the next 185 million
years. During this "Age of the Dinosaurs,” another uplift of land lowered the coastline, and the
dunes receded with it. Broad floodplains between low mountains and the dunes became tropical
plains inhabited by dinosaurs. The last seas continued to ebb and flow, until they finally began
to drain away.

Today

The rise of the Rocky Mountains about 70 million years ago foreshadowed the demise of inland
seas and signaled the end of the dinosaurs. The park's current mountain range dates back to that
uplift, though ongoing mountain building and volcanic eruptions have shaped and refined the
Rockies we know today. About 25 million years ago, the Never Summer Mountains on the west
border of the park were the locus of three volcanic eruptions that spread lava and ash over the
landscape. Much of that volcanic material has been eroded away, but traces are left in the
northwest corner of the park at Specimen Mountain, Lava Cliffs, and Milner Pass on Trail Ridge
Road.

Points of Interest

Longs Peak is the highest peak in the park, cresting at 14,255 feet. It can be seen from many
vantage points on roads inside the park, as well as from many backcountry hiking trails. South
of Estes Park on Hwy. 7 is a pullout area with a fine view of the east face, a 1,000-foot sheer cliff
called the Diamond.
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Trail Ridge Road takes you back in time on this route over the park’s high mountain ridges. Here
are remnants of the most ancient rocks in the park, recognizable by the marbled gray, white, and
black bands of minerals in gneiss (pronounced "nice") and schist, which is darker and more
finely grained.

Horseshoe Park is named for the glacial moraines (rock debris) that rim the valley in the shape of
a horseshoe. A giant alluvial fan spreads into the upper end of Horseshoe Park, where the Lawn
Lake Dam burst on July 15, 1982, sending a torrent of water and huge boulders down the
Roaring Fork River.

Old Fall River Road is a one-way road from Endovalley to the Alpine Visitor Center. It crosses
Chiquita Creek, where there is a good view of Hanging Valley. Geologists believe that this
canyon and the Fall River Canyon were once on the same level. However, the carving action of
the Fall River Glacier scraped the main gorge so deeply that the side canyon was left hanging
high up on the wall. Across the creek, you can see pits in granite rock, ground out by the
swirling waters of the glacier.

Glacier Gorge has one of the park's best examples of a classic glacier-carved, U-shaped valley,
which is visible from Bear Lake and Fall River Valley. The sharp peak of The Spearhead in
Glacier Gorge shows the results of glaciers moving down more than one side of a mountain.
Moraine Park's long, wooded slope at its south edge is a classic example of the lateral moraine,
rock rubble that forms at the side of a glacier. The area also provides good opportunities for short
hikes.

Kawuneeche Valley is a long, broad glacial valley formed by water and ice erosion along a
major fault zone. Looking south from Farview Curve, you can see the young Colorado River
meandering along it. Over the past several hundred thousand years, the valley has been widened
and its walls steepened by several glaciers fed from the Never Summer Mountains across the
valley and the Milner Pass area. The Colorado gathers strength and speed here before flowing
through Glenwood Canyon in Colorado, Glen Canyon in Arizona, and, ultimately, the Grand
Canyon in Arizona.

Grand Ditch is a water diversion project located alongside the Never Summer Mountains.
Construction was begun in 1890 and completed in 1936. The 16.2-mile system delivers an
average of 20,000 feet of water annually over the Continental Divide to the eastern plains of
Colorado.
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ANNUAL CLIMATE CONDITIONS
ESTE S PARK & GRAND LAKE

The high country of Rocky Mountain
National Park is noted for extreme weather
patterns. Shaped by elevations, slope, and
exposure, these patterns can change rapidly.

Temperatures are often moderate at
elevations below 9,400' (2,865 m). At
higher points, like Bear Lake, Trail Ridge
Road, or Longs Peak, it may snow even in
July.

A wide variation between day and nighttime
temperatures is also typical of mountain
weather.

Summer days in July and August often reach
the 70's or 80's and drop into the 40's at
night. All temperatures given are in
Fahrenheit.

Based on ten years of precipitation data,
Estes Park receives approximately 13.10" of
moisture every year. Grand Lake receives
about 19.95" yearly. This precipitation
comes in the form of rain or snowfall
through the year.
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CLIMATE AND WEATHER
WHAT'S A DIFFERENCE?

Climate is a general term to express broad
patterns--for example. Colorado's climate is
sunny with warm summers and cold winters.

Weather applies to specific movements of
air masses, levels of