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ABSTRACT

The I-70 roadcut, with its colorful stripes and metropolitan proximity, has exposed millions of
people to Colorado’s underground deep-time archive. For more than half a century, visitors to
the adjacent park-and-ride lots have been able to walk along the highway and examine these
rocks, guided by interpretive signs that explain their geology and paleontology. Over time the
signage and trails deteriorated, and the site experienced drainage and slope failure issues. Much
like the grass-roots effort that originally helped make this landform accessible and
understandable, a diverse group of community partners recently collaborated to help guide
rehabilitation and improvement of the site. As part of that effort, 13 new interpretive graphics
were designed to make the roadcut relevant and comprehensible to visitors. These graphics are
presented digitally here and onsite as sloped display signs. Here we provide additional context
for this suite of educational materials, while also archiving and making them freely available

electronically for public benefit.



INTRODUCTION AND BACKGROUND
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Figure 1. Location map showing the |-70 roadcut (bold red line) across the Dakota Hogback. Cultural
features, parks, primary roadways, and key geologic features are overlain on a hillshaded lidar elevation

LeRoy and Weimer (1971)

model. Denver Basin to the east, Front Range uplift to the west. For more detailed geologic context, see



(b) southern road cut Point of Geologlcal Interest

Figure 2. North (a) and south (b) views of the Point of Geological Interest (POGI) with location of the
interpretive signs (Figures 6-23 in this text). Adapted from original images drafted by Goodbee &
Associates (2026).



INTRODUCTION AND HISTORICAL CONTEXT

The I-70 roadcut is one of the world’s most iconic man-made exposures of rock strata (Fig. 1).
Excavated in 1967-1969 to allow Interstate 70 to pass through the Front Range hogback that
flanks metropolitan Denver’s western edge, it is passed by tens of millions of travelers every
year. With its stair-stepped design and adjacent park-and-ride lots (Fig. 2), it is a gateway not
only to the mountains but to the neighboring communities of Morrison and Golden, and to the
geology underfoot. This is the gateway from the flat lying plains of the Denver basin to the east
as you travel west to the uplifted Front Range.

Over the years, this site has had a variety of names, from the Geological Hogback to the 1-70
Geologic Point of Interest. It is also known as a “POGI” or Point of Geological Interest by the
Colorado Geological Survey. Names aside, this site is well known to geologists because it
exposes the core of the Dakota Hogback, a regionally extensive feature that runs north-south
along the foothills of the Front Range. That structure formed as the Rocky Mountains rose up,
lifting the formerly flat-lying underlying rocks and tilting them upward toward the east.

In 1971 the Colorado Scientific Society and the U.S. Geological Survey partnered with the
Colorado Department of Highways to adorn the roadcut with signage and trail markers (Fig. 3).
Over time, these signs, and the trail itself, deteriorated in condition, in part due to natural
processes, in part from vandalism, and in part from lack of support for maintenance and
restoration. In 1996, the Colorado Department of Transportation (CDOT), with assistance from
the Colorado School of Mines, updated the trail signage. Over the subsequent 30 years, the
signs again deteriorated to a point requiring repair and updating (Fig. 3).
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PRESENT WORK

In 2025, interested parties from a diverse array of Front Range scientific communities began
collaborating with CDOT to renovate the site, focused on helping improve the safety,
accessibility, and interpretative scope of the roadcut. These efforts involved CDOT partnering
with contractor Rodriguez Construction to make improvements to the slope stability, hogback
drainage, and trail stability. The project, at milepost (MP) 259.21, included restoration of historic
pyramidal pylons and railings, improved physical accessibility, enhanced pedestrian safety, and
new drainage (Fig. 4). This work also included the installation of 21 interpretive signs to guide
visitors along the new roadcut trails (Figure 2). In total, over 2,000 feet of trail across both the
north and south sides of the I-70 roadcut (known to CDOT as the “Hogback Geological Point of
Interest”) was restored. This work was supported by a grant of $1.8M from the Federal Highway
Administration’s Transportation Alternatives Program (TAP) as well as additional funds from
Jefferson County Open Space and CDOT Region 1. Andrew Malewski, CDOT Region 1
Professional Engineer, served as the Project Manager and Jamie Shapiro, CDOT Region 1 Senior
Historian, served as the Environmental Project Manager.

Figure 4. Photographs during construction showing drilling of micropiles (left) and newly poured
concrete sidewalk, curb and gutter at the T-Rex parking lot (right). Photos from CDOT, July 2026.



The scientific data and interpretations of the hogback were updated and conveyed with new
visuals and a broader contextual framework—including illustrating how these rocks and
adjacent terrain were and continue to be relevant to residents and visitors. These new
illustrations built upon the historic graphics generated by our predecessors, and were principally
drawn by Mariko Tominaga, based on contributions from many of the authors listed on this
publication as well as other colleagues in the regional earth science community.

In tandem with these renovation efforts, there was a desire to make the educational materials
(i.e., signage, graphics) freely available to a broader segment of the community by publishing
them in an open-access publication that is available online, and by archiving them in an
accessible database. The goal is to ensure that these materials remain available to future
educators in the broadest sense, and to preserve them for those who undertake similar
renovations and interpretive efforts in the years ahead.



WANT TO LEARN MORE?

To extend your knowledge further and learn about the geology and resources relevant to the I-
70 roadcut, we suggest starting with Matthews et al. (2009) and Abbott and Cook (2012) for
accessible insights into our regional geology. Anderson and Haseman (2021) provides insights
into the mining history and geology of nearby Golden, and Johnson and Raynolds (2006) fosters
visualization of what the environments look like that produced this region’s strata. To learn
more about the historic and ongoing paleontology of this and other sites in the region, you
might start with reviews in Lockley and Hunt (1995), Honda and Simmons (2009) or Hagadorn
(2022). A key reference on the stratigraphy of the Dakota Hogback is Raynolds (2024), who
revised the stratigraphy of the same units exposed at the I-70 roadcut, but with a focus on
outcrops at nearby Dinosaur Ridge. These citations are but a fraction of the available literature
that relates to the I-70 roadcut, but they provide excellent overviews and an introduction to the
science related to this exposure. Additional resources are available at coloradostratigraphy.org

and on the Colorado Geological Survey (coloradogeologicalsurvey.org) and Dinosaur Ridge
(dinoridge.org) websites.

The geology of the roadcut was first characterized in detail in a hard-to-find poster-style
publication by LeRoy and Weimer (1971). A key element of this publication is the inclusion of
graphic logs of the strata on both sides of the roadcut, which were logged when the exposure
was freshly excavated. To facilitate usage of these measured sections, we digitized the original
sections, redrafted them with the help of Larry Scott at the Colorado Geological Survey, and
updated them with modern stratigraphic context and geochronology (Fig. 5).
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Figure 5. Geologic sketch (top) of stratigraphy of the Dakota Hogback, providing context for the strata
exposed along the north and south walls of the I-70 roadcut. Detailed graphic logs of the north (left) and
south (right) sides of the roadcut. Figures redrafted from LeRoy and Weimer (1971). High-resolution
scans of these figures and high-resolution versions of the trail signs are available in Malewski et al.

(2026).



2026 INTERPRETIVE SIGNAGE

Below are small-scale graphic inset previews (Figures 6 through 23) of the interpretive signage
installed along the I-70 roadcut in 2026. Fully editable, layered, high-resolution digital versions
of these graphics are archived with the Colorado Geological Survey, the Colorado Department of
Transportation, and online in Malewski et al. (2026). Duplicate signage is installed on both sides
of the roadcut. Slight variations between the two sets of signage highlight the geologic

variability as shown in Figure 5.
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Figure 6. “T-Rex Trailhead.” Introductory signage at the parking lot for the north side of the roadcut
providing geographic context and travel information to visitors as well as an overview of the historic

context for development of the site.
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Figure 8. “Geology 101 — the science of earth, rocks and how they change over time.” Illustration
defining geology, plate tectonics, the rock cycle, and deep time.
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T | LAYERS OF TIME
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Figure 9. “Layers of time — Denver’s Ancient Landscapes (left sign).” Illustration of the tapestry of
geologic time and changing environments represented by strata exposed in the oldest (mountainward)

portion of the roadcut. Illustrations by Jan Vriesen.
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Today, erosion has cut into those rock formations—
revealing Colorado’s deep past. By studying the order and
makeup of these formations, geologists can “read” the
region’s history like a vertical timeline etched in stone.

Each of these environments left behind sediments
and fossils. These became layers of rock called
formations. Some were built by rivers carrying
gravel off old mountains. Others formed beneath

shallow seas or in windblown dunes. Layer by layer, a
they piled up into a geclogic record nearly three : g/'b
miles deep.

1-70 ROADCUT

65

70 MILLICN YEARS AGO
MILLION YEARS AGO Aller  massive asteroid wiped oul the dinosaurs, 0
Colorado lay beneath a vast inland sea filled with ~ Colorado became 3 quiet, forested world of palms,
e e e sycamares, and smal marmmals. with na land 64 16
i i predators, turtles and crocodies ruled the landscape.
horizans—naw found In backyard rocks, dhalk hills, MILLION YEARS AGO THOUSAND YEARS AGO
and quarry walls ecross the West. Giant Ieaves, warm rains, and rare mammals filled During the Tce Age, mammaths, bison, and
the forest. Today, mucdstone preserves hundreds of camels raamed grazing arassy valleys,
RANGE STRATIGRAPHY

fassil plants from this ancient jungle. Humans were also here,

Figure 10. “Layers of time — Denver’s Ancient Landscapes — continued (right sign).” lllustration of the
tapestry of time and environments represented by strata exposed in the younger (eastward) portion of

the roadcut. lllustrations by Jan Vriesen and Donna Braginetz.
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Facing South
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Figure 11. “Stratigraphy — reading the rock record (view of south roadcut).” lllustration of how the strata
of the southern portion of the roadcut have been divided into different geologic units, each representing
deposition in different environments and during different intervals of time.
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STEGOSAURUS

IN THE FOOTHILLS

Stegosaurus lived here about 150
million years ago, when this land
was a lush floodplain. With its
large back plates, small head, and
spiked tail, it’s one of the most
recognizable dinosaurs.

Stegosaurus was a slow-moving
plant-eater that likely traveled in
small groups, using its spiked tail
for defense. First discovered in
nearby Morrison, Colorado, it is
our official state fossil.

Image: Staphanie Rose
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Figure 12. “Stegosaurus — in the foothills.” lllustration of key dinosaurs known from bones and tracks

along the Hogback andvicinity. Hadrosaurs, a group of duck-billed herbivorous dinosaurs, also made

abundant tracks in the region, particularly at Dinosaur Ridge.
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The vertical tubes and swirls on this rock face are trace
fossils—hurrows left by creatures moving through ancient
sediments. They record behavior, not bodies: feeding,
crawling, digging. They are in the Skull Creek Shale, part
of the Dakota Group, formed when the Western Interior
Seaway first flooded this region.
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Figure 13. “Buried Clues —ancient burrows in the rock wall.” lllustration highlighting the nature and

diversity of trace fossils in this region.
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The dramatic ridge I-70 cuts through is the
product of geologic forces acting over millions
of years. This boundary between mountain and
plain is marked by the Golden Fault system,
where the earth’s crust fractured under great
stress and tilted upward during a mountain-
building period known as the Laramide
Orogeny.

On the west side of the fault, rocks were tilted
and pushed skyward to form the Front Range.
To the east, the land sagged to create the
Denver Basin, a depression that filled with
eroded mountain sediment. The contrasting
view before you reveals the power of faults to
reshape landscapes.

UPLIFTED & TILTED OVER TIME

FAULT LINES SEPARATE MOUNTAINS FROM BASIN

Figure 14.”Ulifted & tilted over time — fault lines separate mountains from basin.” lllustration of how

BEACHES, RIVERS & FORESTS TURNED TO STONE
68 MILLION : & N ) This ridge is made of layers that were once
YEARS AGO = g ocean shorelines and river plains. They

hardened to stone over time. As the land rose
and tilted, erosion wore down to harder layers,
BEFORE THE like the Dakota Sandstone to form the jagged
LARAMIDE 8

spine.
MOUNTAIN

BUILDING EVENT
DENVER BASIN
A BURIED TIME CAPSULE
As the mountains rose, the Plains sank—

filling with layers of rock, sand, and volcanic
ash washed down over millions of years.

AFTER THE GOLDEN FAUL
EVENT AND WHERE THE MOUNTAINS ROSE
EROSION 5 ) Just east of here, the earth fractured and
> folded rock layers, lifting the Front Range as
the Denver Basin sank below.

LARAMIE FomMA & fox HiLLs FANPSToNE _— s

the roadcut formed and annotation of geologic features that are exposed in the adjacent valley.
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QIEATH THE HOGBACK

¢ COLORADO'S MINING LEGACY 4 S .
.y 4 X RENCE? _

The ridges and valley beside you L 5 e Y Brick-clay mines of the Laramie Formation
were major clay mining sites from B . s’ 2 are now buried below I-70 and other urban
1870 to 1953. Two types of clay were extracted: ;7 E * ¥ Py, developments. Fire-clay mines are still visible
fire-clay and brick-clay. Fire-clay, rich in aluminum, - . e - v as white-walled slots along the Dakota Hogback.
was used for fine china and scien equipment. FoRy -
Brick-clay, less pure, became bricks and sewer pipes.

Fire-clay was mined underground by digging

horizontal tunnels (adits) into the ridge and blasi

vertical clay seams logse from below. Clay was removed
by hand, loaded into ore carts, and hauled out through the

% - = 2 = BRICK-CLAY: FIRE-CLAY:
tunnel. It was shoveled into gondola railcars and shipped to Golden R e e ey
and Denver via an electrified railway (the Morrison Branch). Brick-clay make building bricks like the make delicate things ks fing

was mined similarly until the 1940s, when steam shovels took over. - - : [diciyousssib s okhlicisa ching, sinks dnd foilets

The clay ran out in 1953, The white ridgeline trenches mark abandoned fire-
clay mines. Former bri y pi vere repurposed into neighborhoods, 3
businesses, and a landfill—now reclaimed as open space. - - - a el L e = -~

T LT E——— e

FROM 1953 TO NOW _ RCIZEASERESRE

o - [ S\

Elecritiad railway AL e RognacK, ¢iicn 1545
Image: Colorada Ralirmad Museum Arh ves,

Figure 15. “Beneath the Hogback — unearthing Colorado’s mining legacy.” Illustration showcasing the
importance of hogback geology to the economy and development of the region.
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-~ SOFTENING THE SCAR:
Community Engagement & the V_a_lue of Multiple Perspectives
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Figure 16. “Stegosaurus Trailhead.” Introductory signage at the parking lot for the south side of the
roadcut providing geographic context and travel information for visitors, as well as historic context for
highlighting the geologic importance of the site.
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KS & HGGBAGKS

GELINE MIGRATION
. —— DlnnsaurRldgE L7
. Y 6,651 feet e

L QAW

Eagles

*

Buteos

breeding sites and abundant food sources. Up to nineteen raptor species, inclu |ng
falcons, hawks, vultures, osprey, and eagles, have been seen migrating along
Colorado’s Front Range hogback, soaring on updrafts and thermals.

Following nature’s “SUPERHIGHWAY?"
conserves energy and reduces the time it
“-.takes for raptors to reach their destinations.

Image:
«8 % His Fillner
i American Kestrel

Accipitrine hawks

*

Falcons i Sy : -
* 4 - | S . Front Range Hogback

Figure 17 ”Hawks & Hogbacks — the ridgeline mlgratlo” IIIustratlon of the mﬂuence of the hogback on
avian ecology and habitats.
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GEOLOGY UNDER Y UR FEET

FAULTS SHAPING THE FRONT RANGE

You are standing between the Cherry Gulch and Golden
faults. The Frent Range, with its towering, 14,000~
foot-high granite peaks, rises steeply from the
- plains along the Golden Fault. The surrounding
landscape reflects geologic processes
that shaped the hills, plains, and
va.\_léys of this area over many
millions of years.

NORTH TABIE -~ : T
MOUNTALN z ARVADA

SOUTH TABLE
MOUNTAIN

GENESEE T,

Y

s

DENVER BASIN

STRATIGRAPHY

Madified from Johnson and Raynolds (2006)

Fierra Shale:

¢ Frocambrian fgreaus
i & metemerphiz recks

jnc
iy approsinatcs —caterng prohie,

Figure 18. Duplicate eXampIé of Figure 7, “Geology under your feet — faults shaping the Front Range.”

Block-model illustration of how the faults, strata, metamorphic and igneous rocks underfoot relate to the

region’s topography, including the roadcut.
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GEOLO

THE SCIENCE OF EAR

WHATIS |
GEOLOGY? @

rocks, minerals, fossils, and the
forces that shape the landscape.

— fractions of inch
reshaping the planet by:

« Colliding to form mountains;
» Sliding to cause earthquakes;

Every rock tells a story about past
AEhrRcRAC s S tony g oLl PaS + PUlling apart to create rift

events. From tiny minerals to the
huge, tilted layers of an outcrop,
Geologists uncover clues about past
mountains, ns, and ancient life.

Earth proces:

build them up, or transform the|
completely.

Three main rock typ

ther Earth’s st

ntary - Formed s, and landforms.

nd, silt, or
together.
Formed wi
hanged by heat

k type can be
another, and the cy ontinues.

Figure 19. Duplicate example of Figure 8, “Geology 101 — the science of earth, rocks and how they
change over time.” lllustration defining geology, plate tectonics, the rock cycle, and deep time.
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The vertical tubes and swirls on this rock face are trace
fossils—hurrows left by creatures moving through ancient
sediments. They record behavior, not bodies: feeding,
crawling, digging. They are in the Skull Creek Shale, part
of the Dakota Group, formed when the Western Interior
Seaway first flooded this region.

OUT THESE
RN DAY
OWS

BUR

||ghr Eu\m
contrast

Rising seas created a shallow bay where worms,

crustaceans, and other animals constantly churned up

sediment—a process called bioturbation, leaving these

textured layers. This shale also preserves volcanic ash

beds whose minerals geologists use to date when

the rocks formed.

ERN"""E

UNNELS

sl Surrows in the Skl

fis
vzl Toscani

Joste
=sicie
12 Miaypa 2! Gy -2
e, Toscanin ™ 7 the T-Rg 1,
i it

IN ICHNOLOGY,

THE STUDY OF TRACE FOSSILS...burr
even if we don't know the exact

Thalassinoides (tha-LASS-in-oy-dees) arc b

or crabs. Skolithos (SKO-H-thos) are straight up

ar or U-shaped
contrasting with
r flat bedding layers.

Creex Shale

HOW DO

AIT,
YoU SAY THAT?

Figure 20. Duplicate example of Figure 13, “Buried Clues — ancient burrows in the rock wall.” lllustration
highlighting the nature and diversity of trace fossils in this region.
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Facing North

£
| =—=""]
5%

@ RLIEE | 3, BAKOYA

~150 MILLION ~110 MILLION YEARS AGO ~100 MILLION YEARS A¢O

JURASSIC | LOWER CRETACEOUS

Figure 21. “Stratigraphy — reading the rock record (view of north roadcut).” lllustration of how the strata
of the northern portion of the roadcut have been divided into different geologic units, each representing
deposition in different environments, during different intervals of time.
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Facing South

UPLIFTED & TILTED OVER TIME

FAULT LINES SEPARATE MOUNTAINS FROM BASIN

HOGBACK

BEACHES, RIVERS & FORESTS TURNED TO STONE
The dramatic ridge 1-70 cuts through is the 68 MILLION & R / I::a;ids?\iriiinr::?.::; ]r?»y:: plt:iitsw_re;;eyonce
) = ety -l -3 fer 3 L

Pt s ut o i nllue i FERRSAGO e

e and tilted, erosion wore down to harder layers,
plain is marked by the Golden Fault system, BEFORE THE like the Dakota Sandstone to form the jagged
where the earth’s crust fractured under great LARAMIDE spine.
stress and tilted upward during a mountain- MOUNTAIN
building period known as the Laramide BUILDING EVENT

Orogeny. _— - " i DENVER BASIN

A BURIED TIME CAPSULE
On the west side of the fault, rocks were tilted ’ As the mountains rose, the Plains sank—
and pushed skyward to form the Front Range. - filling with layers of rock, sand, and volcanic
To the east, the land sagged to create the TODAY = = ; ] 2! ash washed down over milliens of years.
Denver Basin, a depression that filled with
eroded mountain sediment. The contrasting

view before you reveals the power of faults to t:TQEA‘:JTSEE ' : 1 GOL D E N FAU
reshape landscapes. EVENT AND X WHERE THE MOUNTAINS ROSE

EROSION 3 = Just east of here, the earth fractured and
a folded rock layers, lifting the Front Range as
the Denver Basin sank below.

EREEN M SlomERATE
DENVER 2 ARAPAUSL Forip

from basin.” Illustration of how the roadcut formed and annotation of geologic strata that are exposed in
the adjacent valley.
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QIEATH THE HOGBACK

¢ COLORADO'S MINING LEGACY 4 S 7
.y 4 X RENCE? _

The ridges and valley beside you L 5 e Y Brick-clay mines of the Laramie Formation
were major clay mining sites from B . s’ 2 are now buried below I-70 and other urban
1870 to 1953. Two types of clay were extracted: ;7 E * ¥ Py, developments. Fire-clay mines are still visible
fire-clay and brick-clay. Fire-clay, rich in aluminum, - . e - v as white-walled slots along the Dakota Hogback.
was used for fine china and scien equipment. FoRy -
Brick-clay, less pure, became bricks and sewer pipes.

Fire-clay was mined underground by digging

horizontal tunnels (adits) into the ridge and blasi

vertical clay seams logse from below. Clay was removed

by hand, loaded into ore carts, and hauled out through the

tunnel. It was shoveled into gondola railcars and shipped to Golden
and Denver via an electrified railway (the Morrison Branch). Brick-clay

BRICK-CLAY: FIRE-CLAY:

a0 earthy, reddish clay sed to A sooth, white ciay Used 10
make building bricks like the make delicate things like fine
was mined similarly until the 1940s, when steam shovels took over. g - - (it e LRl ching; kke enciiole

The clay ran out in 1953, The white ridgeline trenches mark abandoned fire-
clay mines. Former bri y pi vere repurposed into neighborhoods, 3
businesses, and a landfill—now reclaimed as open space. - - - » -

T R 1 —

FROM 1953 TO NOW _ RCIZEASERESRE

o - [ S\

Elecritiad railway AL e RognacK, ¢iicn 1545
Image: Colorada Ralirmad Museum Arh ves,

Figure 23. Duplicate example of Figure 15, “Beneath the Hogback — unearthing Colorado’s mining
legacy.” Illustration showcasing the importance of hogback geology to the economy and development of
the region.
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