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Colorado 15 well knawn for its
spectacular scenery and geclogy, This
fall, we are fortunate 1o hast twao
professional meetings that will draw
gealogists from acrass the country and
the wiorkd, These meetings will put the
geology of central Colorado on center
stage|

The Association of Engineering
Geologists will convene its annual
mieeting inVail on Seprember 15-21,
Then, the Anverican Institute of
Professional Geologists will meet in
Glenwood Springs for ts annual
meeting on Octaber 4-9,

Governar Bill Qwens joins me in
welcoming you to our beautiful State,
We hope your meetings are productive
and your fiekd trips educational,

Int this issue of RockTalk, we will
highlight the geology of the central
Colorado mountaing, Our purpese is
twofold. First, we wish to orient and
inferm all visiting AEG and AIPG
gealogists and tell them about what
the area has to offer! Second, we hope
Lo s prire visitors and residents alike to
explore this part of our State|

This will intreduce you o the
fabulous scenic and gealagic wanders
cif this area. The articles are keyed to a
imap of the area on page 5, For
interested readers, page 10 contains a
list of where to find more infarmation
iry thee Tesrrm of Web links and
Ltef-ererrcﬁ.

Drrve Nene s the Chief Engineering
Geologist arf 0G5,

Design, ilustration and layoul:
Larry Seott

Vact

7-::-{: rd
{

| Founded: 1963
Elevation: 150 feet
Population: 3,659

Located in the beautiful subalpine
valley of Gore Creek, Vail grew almost
awemight to become a world-class
resort. Mow celebrating its 40th year,
it has been ranked as the number ocne
=ki resort in 5KT Magazine for 11 of
the last 15 years!

Vail's considerable charms are not
limited to ski season. The village offers
year-round entertainment, and the

nearby mountains are popular
sumimer and fall destinations.
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Founded; 1883
Elevation: 5,746 feet

Population: 7,945

Glenwood Springs is known for its
marvelous hot springs, which ware
used by Mative Amencans, settlers,
and miners. Located at the junction
of the Colorado and Roaring Fork
rivers, it became a railroad hub and a
ToUrism center,

Today, Glenwood Springs is still a
major transportation crossroads and
a favorite of tourists who marvel at
the region’s hunting, fishing, and
scenery, And those hot springs!

H

I Founded: 1957 Members: 3,224
|| Headquarters: Denver, Colorado
Web site: www.aegweb.org

The Association of Engineering
Gealegists provides leadership in
developing and applying geclogic
principles and knowledge to aid
engineering and environmental needs
and public welfare,

., ————— S—

Founded: 1953 Members: 4800
Headguarters: Westminster, Colorado
Web site: wewwaipg.ong

The Amercan Institute of
Professional Geologists is the largest
association dedicated to advancing
geology as a profession. AIPG
promotes professional responsibility,
| public service, and certification.

What ta Bring

wind, and snow!

Climate: Central Colorado is subject to extreme climatic variations during the
Fall season. Daytime highs can reach the 70's {degrees Fl, while low temperatures
can fall inte the 20's. More typically, the average daytime temperatures range
between the 40's and 30's. Seasoned visitors prepare for everything: hot sum, raing

Gear: For driving or any cutdoor activities, one should bring layvered clothing,
a hat, glowves, stiff boots, sunglasses, sunscreen, extra snacks, and water, You may
want to bring your camera and videocam, too!

Altitude: Many visitors will feel the effects of Colorado's high altitude, which may

include headaches, drowsiness, or nausea. The best remedy is to take it 2asy and
drink plenty of water, In extreme cases, one may nesd to return to lower altitudes.

Far Ware Taformation, see page 10
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By car: Both Vail and Glenwood
Springs are located along Interstate
Higghowary 70, Vail is 100 miles fram Denver
and 150 mibes from Grand Junction,
Glenwaod Springs is 160 mikes from
Derver anad 20 miles from Grand Juncticn.

By air: Most flights to Colorade go
into Denver Internaticnal Airport (CIA),
Vail and Glenwood Springs do ot have
airports, but regicnal flights may be
available to Eagle County Alrport near
Gypsum and Aspen's Sandy Field

By van: Yail is served by several
commercial van shutthe services running
Froam 1A, Glenwood Springs is reached

By bus: Vail and Glenwaod Springs
are served by Greyhound lines, Both
towenis have excelbent local bus service,

f by wan service fram DA and Aspen,

S

By rail; Glemwood Springs is served
daily by Amtrack's California Zephyr
between Denver and Salt Lake City, Vail
has mo rail service,

Geologic road logs and tours: The
Roadside Geology of Colorado and the
Colorada Geologic Highway Map
{available for purchase from CG5; see
pacge 11) are imvaluable to have along for
ice ntifyineg and learning about various
gealogical wonders when traveling on
Colorada’s highwans,

Web sites: On page 10 we have
listed a numbser af Web sites that contain
helpful informaticen about visiting Central
Colorada,

—

Theere is plenty to see in central
Codoraclo, We invite you to stay far an
extra few days to enjoy some of the
Follenwing activities!

Vail area; The Leadville Loop
thighways 70, 5H-21, and LI5-24) leads
ter the Cloud City of Leadville (elevation
10,430 feet) and its historic mines, The
return trip passes by Camp Habe, former
b of the Army's famaous 10th
Mountain Division, Other nearby driving
destinations include Breckenridge,
anather mining and resort town, and
Finey Lake in the White River National
Forest,

Phaoii: Dotz MioE

The Waroan Tells mear Hapen
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Glemwood Springs area: A drive up SH-
42 to the mining and resort town of Aspen
and the Marocon Bells-5nowmass Wilderness
miakes a great afternoon outing. Another
popular drive keads to McClure Pass, Marble,
and Redstone to the south on 5H-133.

Golfing: There are several scenic
polf courses in both the Vail and
Glemwood Springs areas,

Caves: The Glenwood Cavenns
resart and restaurant, with its showpiece
Fairy Cave, has recenthy opered for
business, and i reached by a new and
scenic gondola ride,

Hot Springs: Glenwood's hot r
springs resort, and the nearby vapor
caves, are a favorite tourist hangout,
Thee resort featunes the workd's langest
oiutdoor hat springs poal.

Other activities: Colorado has
PrAmwErUS seasonal activities such as
rafting and historic tourist rallroads and
inires. And come back this winter in
rcler to enjoy aur famaous skiing!

H

Bike riding: Glenwood Camvan and Vail
Pass bath have paved bike paths. For a great
clenwmibill run, take your Bike up the Yail
Mountain [ift, There are npumenous mountain
bike trails in the anea

Hiking: White River Mational Forest
affers numerous hiking trails, including
Harging Lake in Glenwood Canvan, and the
Eaggles Mest Wilkderness near Vail and Marcon
Bells-Snowmass Wikderress near Aspen.

Fishing: The Frvingpan River above

Praatoe Flarr THaom B

Basalt is & gokd-medal trout stream. Other
streams inthe area offer good fishing
apportunities.

R




An Outline of the

Central Colorado's stunning scenery and
topography is a product of its geclogy. As
=2£n in the cross section below, the
gealegic setting for this region consists of
uplifted mountain ranges and plateaus
that are separated by desp valleys and
basins. The uplifts are cored by imtrusie
ignecus and metamorphic rocks of
Precambriam age, and in places by
younger, imtrusive ignecus rocks. The
( valleys and basins are filled with Paleozoic
to Cenozoic sedimentary and volcanic
rocks, and CQuaternary deposits.

The area's early Paleczoic rocks consist
af thin-bedded carbonate and sandstone
formations that were deposited ina
shalkowr sea. Good examples are the
Sawvatch Quartzite (Cambrian) and
Leadville Limestone (Mississippian), which
are seen in Glemwood Canyon.

After a long period of erosion, the
Ancestral Rockies were worn down, and
deposition of sediments in continental sand
dunes, red beds, and flocdplains ccourred
during late Paleczokc and early Mesozoic
time.

Central Coborado was again inundated
by a shallow seaway during Cretaceous
time. The Dakota Sandstone, Mancos Shale,
and Mesaverde Group record this marine
incursion and the subsequent re-emengence
of continental deposits. These rocks may be
seen in the Grand Hogback at Mew Castle
near Glenwaood Springs, and in the Wolcott
area. About 70 million years ago, the Rocky
Mountains rose again during the Laramide
uplift, and were ercded, leveled, and buried.

The Tertiary Pericd featured abundant
vaolcankc activity in central Colorado. Many
of the hills around Glemnwood Springs are
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I later Faleczoic time, central
Colorado underwent a major change as
the Ancestral RBocky Mountains were
uplifted out of 3 shallow sea. Coarse, red
seliments were shed from the mountains,
and salts and evaporites formed In the
adjacent, restricted seaways. Good
examples are seen as the Maroon
Fonmaticn near Vall and Aspen and the
Eagle Evaporite near Glenwood Springs
l {Penmsylvanian),

capped by basalt flows. A major perlod of
uplift during the Meogene brought the
Rosckles to their current elevation. This was
folboweed by river Incision and reglonal
evaporite dissolution.

Many of Central Colorado's higher-
alevation valleys (like Gore Creek at Yall)
were sites of alpine glaciation during
Cruaternary time, A& host of Quatermany
deposits occur in the area, Including till,
autwash, alluium, loess, colluvium, alluvial
fans, and lamdslides,
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of Central Colorado

By . Noe and V. Matthews

Palaazaic

Serired Kirbdfam and st 2007
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Par mare defarmation o (Palarada
Fealogy, wiait the (PGS exvdelfir in the
Degasement of Watwral Besocrees
Buctding ar the Catarads State Facn
i Ducebta, Augwst 16-31, 2003,
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of Central Colorado
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Central Colorado has an abundance and
variety of mineral resources, ranging from
gl amd sibver to oil shale and coal,

Precious and base metals: Within
this region, several important mining
districts have produced both precious
and base metals. Ore deposits in these
districts are generally hasted by
carbanate rocks of Late Paleazaic age,
masthy the Leadville Limestone, Laramide
age, (75-35 millicn[M] years) porphyritic
igreecas rocks are important in localizing
these mineral deposits, These great
rining camps are no longer productive,
The last minme to operate, the Black Cloud
Mine in the Leadville district, closed in
1993, The Leacdville district produced
appraximately 3.3 M ounces (ozs) of gold,
265 M ozs of silver, 2,354 M pounds (lbs)
of lead, 1,936 M Ibs of Zing, and 110 M lbs
of copper, Other nearby mining districts
include the Aspen district with a prod-
uction of 107 M ozs of silver; and the
Gilman district with a production of 68 M
ozs of silver, 1,905 M |bs of lead, and 323
i Ibs of Zing,

Muolybdenum: The huge, world- class
Climax Mine is now on a standby basis,
The Henderson Mine of Clear Creek
County remains as Colorada’s sole
malybdenum producer. These Two
depasits are hosted by rhyvolite porphyry
intrusive complexges, Throwgh its life, the
Climax Mine produced about a million
tons of ebermnental moly bdenum with a
“vear-mined” value of 54 billion.

Ol anvd gas: The Ficeance Basin covers
much of central Colorado. It contains
several important oil and gas fiekls
including the Rangely field, which has
procuced 865 million barrels of oil and
770 billion cubic feet of gas in its kg life,

By James A, Cappa
-‘-'d"'

Today, the Pioeance Basin is a major
natural gas producing area with several
fields producing fram Cretaceous and
Tertlary age racks. There are about 480
billion barrels of ofl in the shale of the
Tertlary Green River fommation of the
Piceance Basin. Shell Ol Co.is conducting
research on inesitu recoverny of ail from
these ol shales,

Coal: There are several coal felds in
the central Colorado area. The Grand
Hoghack Coal Field near Glenwood
Springs produced 4 million short tons of
bitumincus coal; the Carbondale Coal
Field produced 31 million shart tons of
anthracite and high-volatile bituminous
codl, None of these mines are active,

ks from the Eagle Talley
Evaporite (o mined fu alrips awd

graccised al the wearfy facwe oy

CF sy o ducome.
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Srtare Minenal. Thcs rhada

ehradile crgalal camed fram 2he

R

Seuper Wame Miwe near rffma.

industrial and other minerals:
Theere are several other important
mineral resources that are produced in
central Colorado, Gypsum is mined fram
the Pennsylvanian age Eagle Valley
Evaporite mar the town of Gypsum, The
iniree produces abowt SO0, 000 tons of
gpsurn a year, which masthy goes into
wiallboard fabrication,

The Yule Marbbe Quarry near Marblbe
produces autstanding white markle
dimension stone, Yule marble, with its
high quality and purity has beer used
for several of the nation's Important
rnanuments including the Tomb of the
Linkreowwns at Arlirgton Naticnal
Cermetery, and the Lincoln Memorial in
Washirgton D.C,

Beautiful specimens of germ-uality
rhodochrosive, the new Colorado state
inirveral, are produced from fracture
zones ot The Sweet Home Mine mear
Alrma,

||||||||

——

Jim Cappa is the chief mineral and mineral
fuel geologist at 0G5
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The complexity of the central Colorado
mizuntain ranges has placed a wide range
of rock and soil types at the ground
surface. Hard, jointed basement rocks to
poorly cemented sedimentary rocks and
dissolution-prone evaporite rocks are
exposed or are mantled by younger
surficial deposits {soiks). This terrain, with
its high mountain ranges, stesp slopes and
H cliffs, narrones valleys and gorges, and

variable lithology, is prone to a host of
gealegic hazards.

Mass movement: Geologic hazards
related to steep slopes, such as rockfall,
landslides, debris flows, and avalanches ara
commaon in central Colorado.

r Rockfall incidents result in cne to two

fatalities and several injuries a year,on
average. Most towns and roadways in
valleys or camyons are at some level of risk.
Riockfall mitigation and protection devices
can be found along 70 {especially in
Glemercod Canyon), and at varicus lecations
in the Yail and Glenwood Springs areas.

Entire slopes underlain by weak sub-
strate can fail as landslides. The shearing
and downward movement creates head
scanps ard flanks where the ground
surface has ruptured and tom and

GIC HAZARps |7

of Central Colorado
By Jonathan L. White
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rumpled surfaces where the earth
micvements have distorted the ground.
Wail, Crowed's Junction, Wolcott Junction,
Green Mountain Reservoir, and Marble are
all affected by landslides.
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(Fiememand Springs &2 Sudlt ou alfuvial fans feloc the sreeh side-
alages af the Boaring Fork valley. "This definca-floc coenmt in
TPTT cwendated muck af rée east side af tacon.

Diebsrid flows are related ta ach Moods
that can cairse down hillsides and
ephemeral streams, Large smounts of
rock and soil can bulk the flood with moed
and debris that flows out anto alluvialy
clelbris fans. Many towns and roads in
central Calorado ane [ocated on thete fans
and ane at risk, The activity of these fans
increases dramatically after wildfire svents

Avalanches also pose dangers to
rcuntain towns and roads and back-
ceuntry users. Special zoning ar
engineering designg must be used in
avalanche areas to ensune the wafety af
residential structunes and other land wses,
[See page 3

Other geclogic hazards: Ground -
codlapse related hazards and water-guality
issues are & concern where evaporite rocks
autcrop, Dissolution and plastic “flowage”
af these rocks has caused regional
collapse (see page B), and karst features
wuch a4 sinkhioles, Sinkholes can occur
spontaneoushy without warning and are
hazards abong the Lower Rosring Fork and
Eaggle River corridors. Evapaorite
dissolution also contributes significant salt
leacding tes the Colorade River (see page ),

some colluvial, alluvial, and eoalian
clepoits, derived from clay- and silt-rich
wecimentary rocks, are prope to collagse in
semi-arid emdronments after being
wetled, These Fvdrocompactive solls are
comimen aloeng valley floors and walls (as
debris-flow fans) and in upland swales or
pediment surfaces,

The earthguake potential of Late
Cenozais faults along the ranges of central
Colarada may also be of concern, The
articke on page B discusses recent research

E on these faults and their seismicity.
= e —
*} et .ﬁ?
JorWhite {5 & Semlor
Engineering Geclogist af OG5, ?
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Mapping by the CG5 and USGS in
central Colorado has uncovered a
fascinating story of underground salt
‘ movement at a grand scale. Two large

areas totaling nearly 1,400 square miles,
called the Eagle and Carbondale sak
collapse areas, are the sites of reglonal
salt flowage and dissolution in the
Pennsylvanian Eagle Valley Evaporite,

Cwur research indicates that the sak
began flowing in response to
differential loading by the overlying
rack, a process triggered by incksion of
the Eagle, Colorado, and Roaring Fork
rivers. Flow and dissclution of the salt
began about 10 million years ago and
accelerated about 3 million years ago. |
L

e

Where the salt evacuated, the
cverlying bedrock underwent as
much as 4,000 feet of regional
collapse. The timing of regional
collapse was determined by age-
dating sewveral Necgene volcanic
rocks deformed by the collapse.
Back-tilted alluvial terraces and
fautted surficial deposits
document mare recent
mowements. Underground sakt
disscdution continues, as indicated
by the loading of the rivers with
large amounts of dissolved salts.
The Glemwood hot springs are a
major source of salt boading.

Today, the evaporite forms salt
anticlines beneath the river valleys.
The halite has dissolved, leaving
anly gypsum at the surface. Good
examples of folded gypsum strata
may be seen near Eagle, Gypsum,
and Glenwood Springs. G5A
Special Paper 366 tells this story in
meore detail (22 page 100

Bob Kirkham is newly retired and was formeriy a
Senior Geologist at 0G5,

e S
Late Cenoezoic (<25 million years aga)
extension strongly affects central J
Colorado, creating rift grabens and
significant uplift of the flanking areas.

This tectonic activity is the northward

——

extension of the activity in the San
Luis Valley and the Rio Grande Rift.
A growing awareness that central
Colorado may hawe a greater earth-
quake hazard than previously
recognized has led to a resurgence
of study on seismicity and faulting.
The CG5 recently mapped thres
T.5-minute geologic quadrangles
in Summit County. CG5 also has
been investigating the Williams
Walley faults under a Mational
Earthguake Hazard Reduction
Pregram grant from the USG5 and
is stuchrineg the Frontal Fault of the
Gore Range under a contract from
the Federal Emergency Manage-
rment Administration [FEMA]L
Mapping in the Vail to
Glenwood Springs area by the TGS
and USGS reveals the existence of
Meogene regional collapse because

- - of dissolution of underground salt
: — ——— deposits. Althowgh this
ﬁmmm phenomena caused a collapse of
f,“dg Mt}lﬁﬂﬁtm the surface on the order of one-
half mile wertically, geclogists
flank of the Sangre de doubt that this activity is related to
Prcars Bange. earthquakes. -

Luaterwary fawlts dn central Folorads
(Fiedmans and sthers, E000). Téés
avea has ¥ peaks greater than
14,000 feet abave sea fevet,

Vince Matthews Is Senlor Sclence Advisar and is
responsible for managing Mapping, Earthquakes,
and Dwireach at CGA.

8

Far mate duformation on cartéguakes in Calovadn, wiact the OGS Wek acte (See page 10}
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In spite of the semil-arid nature of maost .‘
af the state central Colarado i5 rich in
water resources. The heasdwaters of
thiree major rivers —the Colorado,
South Flatte, and Arkansas— are found
i the area. Raln and snowimelt ranaff
are starad In several major reservolrs
and are transferred by trans-basin
diversions from the westemn slope to
the water-poor eastern slope. Water
supply from surface and grownd water
i5 a huge |ssue, espaclally in light of the
State's recent multl-year drought.

Ground-water resources in
central Colorado are used
locally for domestic and public
water supplies. The alluvial
aguifers adjacent to streams
are rmosthy thin and shallow.
Fracturad crystalline-rock
aguifers supply limited grownd
water to homes in the Front,
Gore, Tenmile, Mosquito, and
Sawatch ranges and from
basalt rocks south and east of
Glenwood Springs. The Eagle
Basin east of Glenwood
Springs and the Piceance
Basin to the west contain
ground water in several
carbonate and sandstone
formations.

Watersheds in central
Colorado provide good-
guality water in general. Yet
there are several water-guality
COMCErNS in same areas. This

Pl s b e 1
Frr

Tl ks i e ek |- ¥
Epra ek pfng

E:Hn'l.lun e -'p._ r
S— 'H.nl-nl-p-\.i iy ml-ru‘

AN AE LG

includes salinity loadings to the Colorado River from
the Eagle Bacin, Roaring Fork River and hot springs
near Glenwood Springs; metals and acidity from

abandoned mines and natural acid rock drainage; and
impacts from increased development in mountainows
terrain. Several completed and ongoing projects are
helping to address these issues.

The CGS is currenthy conducting a statewide
amalysis of locations whers underground water storage
technologies are feasible. This review is a key elemant
of the state water supphy assesment being conducted
by the Colorado Water Conservation Board.

aataral dawree af — — e
metals and acidity fa Matt Sares Is the Chief of
"‘“j’ Ereeia, Enviranmrendal Gealogy af CG5

Land-use concerns: Inthe mining era,
avalanches repeatedly damaged or
destroved houses and mine structures, In
mioTe Fecent years, avalanche zoning by
some Colorado towns and counties has
restricted bullding in avalanche-prane
areas and therefore greatly minimized
avalanche darmage. Surnmit, Fitkin,
Gunnison, and San Juan countles, plus the
towwn of Vall, have enacted avalanche-
hazard regulations. Typlcally, they prohikbit
residentlal construction in high-risk zones,
while In moderate-risk zones, construction
mnay be permitted if englineered for
expected impact pressures. The East Vall
residentlal area 5 a prominent exam ple of
applying avalanche zonlng.

CAIC: The mission of the Colorado
Avalamche Information Center (CAIC) 15 to
reduce the impact of avalanches on
transportation, iIndustry, and recreation.
The CAIC does dally hazard forecasts to
CDOT and backcountry recreationists amnd
hosts avalanche awareness classes,

=]

Snow avalanches hawve always threat-
ened Coloradans —about 404 deaths
occurred from 1860 to 1950, and 198
from 1950 to 2003 {especially among
backcountry recreationists). The maost
avalanche-prone counties are Pitkin (33
deaths since 1950 Surmmit {33), and
Clear Creek (21). Avalanches block
highneranys, damage buildings and
structures, and destroy forests. Roughly
350 avalanches hit Colorado highweays
each winter; most are purposehy
released with explosives. The I-70
corridor is threatened with about 80
avalanche paths from Glemerocod
Camyon to Georgetown. A forecasting
and mitigation program keeps chosures
along all Colorado highiways to a
iminnum.

Aualawehe posdeeg. Thede canaad

toe Vel darround the tanoud

gane af aw avalaxche falh.
— /

Krrox Williams Is the Director of the Colorado
Avalanche information Center, part of 0G5,

9
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wuaw frommers. comsdestinations’

ENG] EEE;mEi;EnLGGj;ﬂ glenwoodsprings

The 2002 Colorado Mineral and Mineral Www.ratspringsp oo com

Fuel Activity Report (15-67) was released wwh.glenwoododverns.com

at the Northwest Colorado Coal www.rifta.com Tocal bus)
Conference in May. On hand were (L-R), )

M t information—
Les Hampton (Moffat County earby resort information

o WAL A5 RN SN I S50 M
Commissioner], Stuart Sanderson

(Colorado Mining Association President),
lane Norton [Colorado Lieutenant
Governor), Ron Cattany (DG Director),
Greg Walcher [DMR Executive Director),
aned limn Evans (Associated Governments
of Morthwest Colorado Director).

winrwrleadville.com
httpbreckenridge.snow.com
White River Naticnal Forest—
wiww.is fed s 2Avhiterhver
Colorade Ski Country USA—

Wi coloradaskicom

Fishireg information—

hittpzAwildiite. state. co.usFshing
Weaw AEG/EGS Special Pubtieation | fishcond.asp

Available for $30, from AEG or CGS5 pub- Biking information—>bicyclecalo.ong

lications, or af the meeting. This CD-Ram Galfing information—
verdlirne corlaims over &0 popers imvolving e

wiwgolfcalorado.com

g i i X L.
MESSAGES IN STONE | [ 2 ofengineering geology in Colorado Amtrack—www.amtrack.com/trains/
o o i e e californiazephyr.htmi
Coloradod Calartd Craloey ] et A w0 e 1 Y. AR
' 2 Marble quarmy—
T mﬁ ta fnricles wwsyulemarble.comshistons htmil
The following is a listing of Web sites and Torist mines—
references that pertaln to the articles in this hittpomining. state.co.usSourist. him!
lssue of RockTalk, It 15 not an exhaust|ve
listing, but we have assembled enowsgh Selected geology references (available
information to get interested readers started. | at 0G5 unless otherwise noted):
Organizations: * Roadside geclogy of Colorada, 2nd
Department of Matural Resources— adition: H. Cronic and F. Williams (2002),
hitofdnr.state.cous * Colorado geologic highway map: R.
Colorado Geological Survey— Christianson and Western Geographics
| htto geosurvey. state.co.us (1991)
Sprachal P b lins 53 Coba. Avalanche Info, Center— * Colorado mineral and mineral fuel
Weon L andveark ggs Doticacian htfp:/ geosurvey. state.co.us/avalanche activity, 2002 -J. Keller and others (2002)
Avallabile for 576.95, this much anticipated Chivision of Minerals and Geology— * Collapsible soils ﬂ_"d E""iF"U'f"'-'E' karst
wark contains a wanderful overview of all hifosdmining. state.co.us hﬂﬂ_FdE of the Roaring Fork River
things gecdogic I the Centenmnial Srate, American Inst. of Prof, Geologists— carridar -). White (2002)
including 157 pages full of impressive WWW.alpg.org * Coloradoe Late Cenozoic fault and fold
facts, photos and flgures. database and internet map server, Part |
A_fl::'af Ellilnemng Gealoglsts— =B.Widmann and others (2002)
GROUND WATER ATLAS OF ‘_:':"L':'R:' WWW-aegwen.ong (o geosurvey state.couspuisioena).

AEG Rocky Mountaln Section—
MWW g E.01g

= Ground water atlas of Colorado =R,
Topper and others {2003)

* Late Ceno2oic evaporite tectonism
and volcanism in west-central Calorado
=R. Kirkham and athers, eds, (2002} (from

Tourist resources:
Wall area information—
hitpdfvailsummer.met

wWiw frommers.comydestinations/vall Geological Society of America).
PE—" W vallchamber.orgAvlsitvailibus_ = g
Avallable for 540, this 210 page sctrechule himl
atlas {11x17) cantalns 200 photas, Glenwond Springs arsa—
1 0 graphs, maps, and Mustrathans on www.glenscape.com
all of Colorada’s aquifers and basins. -
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G5 Awands far the 2005
Palarada Stare Sedence and

Engincering Fain

By T.C. Wit

The ©G5 presented a special award for
Cutstanding Earth Science Project at the
Colorado State Science and Emgineering
Fair April 10-12, 2003, The Fair was held at
Colorado State University in Fort Collins.

Jeffrey Hrncir, an 8th grader from Grand
Junction, placed first im the Junior Division
with his project, "Reconstructing the
Faleoclimate of the Green River Formation.”
His project involved collecting and
classifying fossil leaf samples and relating
their structure to determine the average
temperature and precipitation present at
that time.

Jade Brooks, an 11th grader from Fort
Garland, placed first in the Senior Division
with her project, "Hydrophobicity: How
Hydrophobic Soils affect Runoff within a
Watershed," which looked at runoff
predictions and results from different
drainage basins within the Million Fire burn
area by South Fork, Colorado.

A _

The CGS judging team of T.C.Wait, Jim
Soule, and Pater Barkmann would like to
thank all the students who presented
their outstanding projects at the Science
Fair.

Hegoeéar déodaion endunen,

Jeffery Frucis

T.C. Wair is an engineering geologist at CGS,
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Fan Lattany, Interim Director

The Colorade Department of Matural
Resources is proud of the angoing
accomplishments of the Colorado
Geclogical Survey, Since its reincarmation
in 1968, it has provided technical assist-
ance to the public and private sectors in
the areas of gealogical and scientific
importance. Its work has earned
international recognition.

Thiis issue of RockTalk focuses on the
variety of projects underway in the

central mountains of Colorado under
different funding sources, for various
constituents:

Mapping: The Mapping group has
completed twelve 1:24,000-scale geclogic
maps in the Glenwood Springs area and is
currently doing mapping in Summit County,

Minerals and Mineral Fuels: The MMF
group researches and publishes summaries
of mineral and mineral fuel resources and
production from the area,

Engineering Geology: The ENG group
assists local governments by conducting
lard use reviews for geclogic suitability,
does research on geclogic hazards, and
responds to geology-related emergencies.

Environmental Geology: The ENV group
conducts research in the areas of ground
water and water quality, including the
mapping of non-point sources of salt
lmading to the Roaring Fork River above
Glenwood Springs.

Awalanche Information Center: The
CAK does avalanche training and
forecasting for CDOT, ski areas, and the
general public.

GIS and Technical Services: The GTS
group provides technical and computer
assistance and graphics and publication
production to all CG5 sections

Outreach: All of our sections conduct
autreach to different constituent groups.
A good example is cur 2002 workshop on
collapsible soil and evaporite karst
hazards, which was held in El lebel for a
broad group of attendees,

Publications: G5 publishes and sells
numerous reports and maps. Please see our
web site for a listing of these publications.

Thank you for your continued interest
in the work of the Colorado Geological
Survey.

Ron Cattany {s the interim Director amd State
Geologist af CG5 ___|

Duascde This Tasue:

national annaal meetingd of the /asociation of Enginecering Geologiats
(Vact, September 15-21, 2005) and the Awmerican Tunstitute of

Prafesaconal Gealagists (Glenwood Spriungs, October 12-17, 2005
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