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Amphibia--Lepospondyli 

Pennsylvanian: Osteology, 
functional morphology, and 
palaeoecology of 
Coioraderpeton brilii 
Vaughn, a Pennsylvanian 
aistopod amphibian from 

Colorado (Gallup, Marc 
Richmond) 

angiosperm flora see also 
angiosperms 

angiosperms--floral studies 
Cretaceous: Cretaceous and 

early Tertiary floras of 
the intermountain area; a 
summary (Tidwell, William 
D. ) 

Tertiary: Cretaceous and 
early Tertiary floras of 
the intermountain area; a 
summary (Tidwell, William 
D.) 

angiosperms--Monocotyledoneae 
Cenozoic: Late Cenozoic 

grasses and other 
angiosperms from Kansas, 
Nebraska, and Colorado; 
biostratigraphy and 
relat1onships to living 
taxa (Thomasson, Joseph 
R. ) 

Triassic: New plant 
structures from the 
T~iassic Dolores Formation 
in southwestern Colorado 
(Becker, Herman F.) 

applied geophysics see 
geophysical surveys 

aquifers see under ground 
water 

archaeology see also under 
stratigraphy 

archeology see archaeology 
under stratigraphy 

Arctic region see also 
Greenland 

areal geology 
Colorado River: Colorado 

River country (Lavender, 
David) 

Elk Mountains: The Hayden 
Survey in the Elk 
Mountains (Chenoweth, 
Wi 11 iam L.) 

Glenwood Canyon: Geology of 
the Glenwood Canyon along 
I-70 (Hynes, Jeffrey L.) 

guidebook: Field trip to 
Dunton and Rico areas 
(Grand Junct1on Geological 
Society) 

55 



areal geology/base metals 

Southeastern Piceance 
Basin, western Colorado 
(Anonymous) 

The Bright Edge; a guide 
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a new Early Ordovician 
index foss i 1 ( Repetsk i, 
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Origin of natural gases 
in San Juan basin (Rice, 
D. D.) 

Relation of natural gas 
composition to thermal 
maturity and source rock 
type In San Juan Basin, 
northwestern New Mexico 
and southwestern Colorado 
(Rice, Dud 1 e-y D . ) 

Terrestrial influence 
and bioturbation effects 
on composition of organic 
matter In Middle 
Cretaceous shale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M.) 

carbonate rocks see under 
sed1mentary rocks 

carbonates see under minerals 
Carboniferous see also 

Pennsylvanian 
cartography see under maos 

base metals/clay mineralogy 

caves see under solution 
features under geomorphology 

chemical analysis see also 
spectroscopy 

chemical analysis--methods 
chromatography: 

Identification of new 
steranes, terpanes, and 
branched paraffins in 
Green River Shale by 
combined capillary gas 
chromatography and mass 
spectrometry (Gallegos, E. 
J. ) 

Milligram scale 
automatic preparative 
gas-liquid chromatography 
of the steranes and 
trlterpanes isolated from 
Green River Formation oil 
shale (Gelpi, Emi 1 io) 

spectroscopy: Major, minor, 
and trace elements in 
samples from the Wheeler 
Wilderness Study Area, 
Colorado, as determined by 
Inductively coupled argon 
plasma-atomic emission 
spectrometry (Crock, J. 
G.) 

wet methods: Comparative 
investigation of insoluble 
organic matter of some 
ancient sediments by 
bromlnation (Pfendt, P.) 

Structural 
Investigations of 
Aleksinac Shale kerogen by 
chemical and spectroscopic 
methods (Vitorovic, D.) 

chemical analysis--techniques 
sample preparation: From 

the mountain to the 
balance pan (Ingamells, C. 
0.) 

chlorine--geochemistry 
ground water: Modeling 

chloride movement in the 
alluvial aquifer at the 
Rocky Mountain Arsenal, 
Colorado (Konlkow, L. F.) 

chromatography see under 
methods under chemical 
analysis 

clasttc rocks see under 
sedimentary rocks 

clastic sediments see under 
sediments 

clay mineralogy--areal studies 
A cryptovolcanlc breccia 

pipe at Jack Flats. eagle 
County, Colorado 
( Schne 1 der, J i 1 1 L. J 

Analysis of the 
lacustrine sediments of 
the Creede Formation, 
Mineral County, Colorado 
(Batory, Bruce L. J 

Codell play grows hotter 
despite problems 
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clay mineralogy/deformation 

(Rountree, Russ) 
Holocene lake sediments 

from subalpine and alpine 
lakes, Colorado Front 
Range; baseline studies 
(Andrews, John T.) 

Mine studies, Lake City, 
Colorado (Kirk, A. R.) 

Mineralogy and 
geochemistry of the Echo 
Park Alluvium, Colorado 
(Stallman, Georgia) 

Quantitative data for an 
alpine soi 1 
chronosequence, Colorado 
Front Range (Birkeland, P. 
w. ) 

Sedimentologic and 
diagenetic history of 
reservoirs in Niobrara 
Formation, Denver basin 
(Pollastro, R. M.) 

Terrestrial influence 
and bioturbation effects 
on composition of organic 
matter in Middle 
Cretaceous shale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M. ) 

The mobility of uranium 
and other elements during 
alteration of rhyolite ash 
to montmorillonite; a case 
study in the Troublesome 
Formation, Colorado, 
U.S.A. (Zielinski, R. A.) 

Trace elements in 
suspended sediment, 
southeastern Uinta Basin, 
Utah and Colorado 
(Kimball, Briant A.) 

climate, ancient see 
paleoclimatology 

coal see also under economic 
geology;see also under 
economic geology under 
Greenland; North Dakota;see 
also under organic residues 
under sedimentary rocks 

coal--economics 
steam coal: Competitors for 

Pacific steam coal markets 
(Anonymous) 

Colorado Plateau--areal 
geology 
guidebook: The Bright Edge; 

a guide to the national 
parks of the Colorado 
Plateau (Trimble, Stephen) 

Colorado Plateau--economic 
geology 
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fuel resou"ces: Oil and gas 
developments in Four 
Corners-Intermountaln area 
in 1981 (Stevenson, Gene 
M.) 

metaJ ores: Mine~a11zat ion 
and other geologic factors 
related to the Morrison 

Formation in particular 
the northern two-thirds of 
the Colorado Plateau 
region; basic data and 
factor-analysis results 
(Cadigan, R. A.) 

uranium ores: Field, model, 
and computer simulation 
study of some aspects of 
the origin and 
distribution of Colorado 
Plateau-type uranium 
deposits (Ethridge, Frank 
G.) 

Colorado 
Plateau--geomorphology 
landform evolution: Ancient 

landscapes (Cooke, 
Cynthia) 

Colorado Plateau--geophysical 
surveys 
remote sensing: Lineaments 

derived from analysis of 
linear features mapped 
from Landsat images of the 
Four Corners region of the 
Southwestern United States 
(Knepper, D. H., Jr.) 

Colorado Plateau--stratigraphy 
Cretaceous: Major 

depositional cycles and 
reg1ona1 correlations of 
Upper Cretaceous rocks, 
southern Colorado Plateau 
and adjacent areas 
(Molenaar, C. M.) 

Colorado 
Plateau--tectonophysics 
heat flow: Geothermal 

studi~s tn the San Juan 
Basin and the Four Corners 
area of the Colorado 
Plateau; I, Terrestrial 
heat-flow measurements 
(Reiter, Marshall) 

Geothermal studies in 
the San Juan Basin and the 
Four Corners area of the 
Colorado Plateau; II, 
Steady-state models of the 
thermal source of the San 
Juan volcanic field 
(Reiter, Marshall) 

plare tectonics: 
Paleomagnetic evidence for 
tectonic rotation of the 
Colorado Plateau and Rio 
Grande Rift, New Mexico 
(Brown, L.) 

conglomerate see also under 
clastic rocks under 
sedimentary rocks 

congresses see symposia 
Conodonta--taxonomy 

Ordovician: Rossodus 
manitouensis (Conodonta), 
a new Early Ordovician 
index foss i i ( Repetsk i, 
John E.) 

conodonts--biostratigraphy 
Pennsylvanian: 

Sedimentology, conodont 
distribution, and· 
carbonate diagenesis of 
the upper Morgan Formation 
(Middle Pennsylvanian), 
northern Utah and Colorado 
(Driese, Steven George) 

conservation see also under 
environmental geology 

copper--geochemistry 
soils: Copper, molybdenum, 

lead, and silver in soils 
of the Bonanza Caldera, 
San Juan volcanic field, 
Colorado (Pride, Douglas 
E.) 

copper ores see ~lso under 
economic geology 

copper ores--genesis 
ore-forming fluids: Origin 

of fluids and metals in 
porphyry and epithermal 
mineral deposits 
(LeAnderson, Jim) 

Cretaceous see also under 
geochronology; 
stratigraphy;see also under 
stratigraphy under Colorado 
Plateau 

Crinoidea see under 
Echinodermata 

cross-bedding see under planar 
bedding structures under 
sedimentary structures 

crust see also under 
seismology; 
tectonophysics;see also 
under tectonophysics under 
symposia 

crystal chemistry see also 
crystal growth; minerals 

crystal growth see also 
minerals 

crystal growth--framework 
silicates, feldspar group 
orthoclase: Field trip; 

West Maroon Pass 
orthoclase (Hall, Denis) 

crystal structure see also 
crystal growth; minerals 

crystallography see also 
mineralogy 

dams see also under 
engineering geology 

deformation see also 
structural analysis 

deformation--experimental 
studies 
friction: Friction, 

faulting, and in-situ 
stress (Zoback, M. D. I 

deformation--field studies 
intrusions: Paleomagnetism 

and aspects of structural 
deformat1on of the Red 
Mountain 1ntrus1ve complex 
(Urad/Henderson molybdenum 
deposits), Empire, 
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Colorado (Graaskamp, 
Garret W. ) 

shear: Tectonic deformation 
of Wingate Sandstone, 
Colorado National Monument 
(Jamison, William R.) 

strain: In situ 
geomechanics of 
crystalline and 
sedimentary rocks; Part 
Ill, First experiences 
with the C.S.l.R.O. 
hollow-inclusion stress 
cell (Swolfs, H. S.) 

deposition of ores see mineral 
deposits, genesis 

deuterium see also hydrogen 
deuterium--isotopes 

D/H: A compilation of fluid 
inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
( Hayba, D. 0. ) 

Deuterium content of 
lignin and of the methyl 
and OH hydrogen of 
eel lulose (Friedman, 
Irving) 

diagenesis see also 
sedimentation 

diagenesis--cementation 
polyphase processes: 

Sedimentology, conodont 
distribution, and 
carbonate diagenesis of 
the upper Morgan Formation 
(Middle Pennsylvanian), 
northern Utah and Colorado 
(Driese, Steven George) 

sandstone: Poncho Field; 
Cretaceous "J" Sandstone 
stratigraphic traps; 
Denver Basin, Colorado 
(Ethridge, Frank G.) 

diagenesis--effects 
lebensspuren: Analysis of 

Upper Cretaceous 
trace-fossil assemblages, 
U. S. Western Interior 
(Archer, Allen W.) 

porosity: Depositional 
environments and reservoir 
properties, Lonetree 
Field, southern Denver 
Basin, Colorado (Dolson, 
John) 

transgression: Age and 
depth of burial, Cambrian 
Lodore Formation, 
northeastern Utah and 
northwestern Colorado 
(Herr, Randy G.) 

diagenesis--geochemistry 
nitrogen: Ammonium-nitrogen 

in Green River Formation 
oil shale (Cooper, James 
E. I 

sha' lo~-water environment· 
Geochemical and 

Subject Index 

sedimentologic indicators 
of depositional 
environments and 
diagenetic trends in the 
Niobrara Formation (Upper 
Cretaceous), Colorado and 
Kansas (Arthur, M. A.) 

diagenesis--materials 
chalk: Sedimentologic and 

diagenetic history of 
reservoirs in Niobrara 
Formation, Denver basin 
(Pollastro, R. M.) 

feldspar group: Diagenesis 
of feldspar in the Mintrun 
Formation (Pennsylvanian) 
of Colorado (Childers, 
David W.) 

organic materials: Thermal 
evolution experiments 
performed on kerogen from 
~rgillaceous rocks of the 
Green River Suite (Uinta 
Basin) (Vandenbrooks, M.) 

pyroclastics: Analysis of 
the lacustrine sediments 
of the Creede Formation, 
Mineral County, Colorado 
(Batory, Bruce L.) 

sandstone: 
Facies-controlled 
diagenesis and reservoir 
character, Entrada 
Sandstone (Late Jurassic), 
Durango, Colorado (Ver 
Hoeve, Mark W.) 

diagenesis--models 
reservoir rocks: 

Paleotectonic, 
stratigraphic, and 
diagenetic history of 
Rangely area. Colorado 
(Koelmel, Mark) 

diagenesis--processes 
authigenesis: Mineralogy 

and geochemistry of the 
Echo Park Alluvium, 
Colorado (Stallman, 
Georgia) 

polyphase processes: 
Diagenetic sequence 
related to structural 
history and petroleum 
accumulation; Spindle 
Field, Colorado (Porter, 
Karen W.) 

diamonds see also under 
economic geology; gems 

diastrophism see orogeny 
differentiation see under 

magmas 
dikes see under intrusions 
dinosaurs see under Reptilia 
earthquakes see under 

seismology;see also 
engineering geology; 
seismology;see also under 
engineering geology under 
Rocky Mountains 

deformation/economic geology 

Echtnodermata--Crinoidea 
Pennsylvanian: Atokan 

crinoids (Strimple, H. L.) 
echinoderms see also 

Echinodermata 
ecology see also under 

environmental geology;see 
also under environmental 
geology under Great Plains; 
Rocky Mountains 

ecology--analysts 
ecosystems: Limnology of 

Mt. Elbert Forebay; 
1978-1979 (Boehmke, John 
R.) 

ecology--changes 
alpine environment: 

Ecological studies in the 
Colorado alpine 
(Halfpenny, James C.) 

Physical and geological 
nature of the Indian 
Peaks, Colorado Front 
Range (White, Sidney E.) 

Review of the late 
Quaternary history of 
vegetation and climate in 
the mountains of Colorado 
(Nichols, Harvey) 

Water and sediment flows 
in the Green Lakes Valley, 
Colorado Front Range · 
(Caine, Ne 1 ) 

economic geology 
base metals: Timing of 

mineralization and related 
intrus1ve activity near 
Central City, Colorado 
( R i ce , C . M . ) 

coal: A summary of mineral 
industry activities in 
Colorado; Part 1, Coal 
(Colorado Division of 
Mines, Department of 
Natural Resources) 

Carbonara coal 
geophysical logging 
research holes; core 
descriptions and coal 
analysis (Hobbs, R. G.) 

Coal correlation in the 
Carbondale quadrangle, 
Colorado (Ellis, Margaret) 

Coal occurrences of 
North America and adjacent 
areas (Wood, G. H., Jr.) 

Coal resources of the 
Denver and Cheyenne 
basins, Colorado (Kirkham, 
Robert M. ) 

Directory of permitted 
Colorado coal mines, 1981 
(Kelso, Bruce S.) 

Geophys1cal logs of nine 
holes drilled in 1978 in 
tne Yampa coal field, 
Hamilton and Pagoda 
quadrangles, Moffat 
County, Colorado (Meyer, 
R. F. )• 
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economic geology/economic geology 

Permits handbook for 
coal development (Wayman, 
Cooper H. ) 

Petrography and 
fluorescence properties of 
bituminous coals of the 
Spanish Peaks region, 
Colorado (Dutcher, Russell 
R. ) 

Secular equilibrium of 
radium in Western coal 
(Casella, v. R.) 

Stratigraphic framework 
of Upper Cretaceous 
(Campanian) coa 1 in 
western Colorado (Newman, 
Karl R.) 

Stratigraphy and geology 
of some coal mines along 
the North Fork of the 
Gunnison River, Somerset 
coal field, Colorado 
(Daub, Gerald J.} 

Stratigraphy of the 
Mesaverde Formation on the 
Mt. Gunnison coal 
property, Gunnison County, 
Colorado (Wellborn, Jewel 
E. F. ) 

copper ores: Copper and 
uranium in sediments shed 
from the ancestral Rocky 
Mountains (Lindsey, D. A.) 

Petrology. geochemistry. 
and genesis of the A.D. 
porphyry copper complex in 
Jackson and Grand 
counties, northwestern 
Colorado (Karimpour, 
Mohammad Hassan) 

Precambrian tungsten and 
copper-zinc skarn deposits 
of South-central Colorado 
(Heinrich. E . W i 1 1 i am) 

diamonds: Diamond-bearing 
kimberlite pipes in 
Wyoming and Colorado 
(Hausei. W. Dan) 

Remote sensing 
exploration for poorly 
exposed kimberlite in the 
Colorado-Wyoming region 
(Marks, Janet E.) 
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Stream sediment 
exploration sampling for 
k i mber 1 i te in 
Colorado-Wyoming, and 
techniques of diamond 
extraction (Brink, Carl) 

energy sources: An economic 
feasibility study for a 
geothermal-coal hybrid 
power plant in Chaffee 
County, Colorado (Parker, 
Jor.i M.) 

fluorspar: Fluorine in a 
closed drainage basin, 
Saguache and Alamosa 
counties, Colorado (Van 
A 1st i ne, R. E. ) 

fuel resources: A new 
development in petroleum 
exploration technology 
(Klusman, Ronald W.) 

An effective exploration 
strategy; stratigraphic 
and paleostructural 
controls on hydrocarbon 
migration in the Denver 
Basin (Tainter, Patrick 
A. ) 

Codell Sandstone, Denver 
Basin; frontier 
exploration in a mature 
basin (Weimer, Robert J.} 

Codell Sandstone; new 
exploration play, Denver 
Basin (Weimer, Robert J.) 

Colorado (Rogers, 
Douglas V.) 

Colorado; OJ, Paradox, 
Piceance will remain 
active (Savage, Dan} 

Colorado oil and gas 
production to 2000 (Haun, 
John D.) 

Contractors stay active; 
spec seismic programs 
spread costs (Savage, Dan) 

Cretaceous gas/oil 
strikes spur Four Corners 
drilling (Kornfeld. Joseph 
A. ) 

Denver Basin yields new 
Cretaceous pay (McCaslin, 
John C.) 

Effective exploration 
strategy; stratigraphic 
and paleostructural 
controls on hydrocarbon 
migration in Denver Basin 
(Tainter, Patrick A.) 

Evolution of formation 
fluids in "J" sandstone, 
Denver Basin, Colorado 
(Ottmann, Jeffry D.) 

Fau 1 t 1 eakage 
characterization by 
integrative gas 
geochemistry/mass 
spectrometry/pattern 
recognition procedures 
(Hickey , J . C . ) 

Geology of Willow Creek 
foreland thrust play, 
Moffat County, Colorado 
(Powers, R. B. ) 

Oil and gas developments 
in eastern and 
northwestern Colorado in 
1981 (Ziegler, John R.) 

Oil and gas developments 
in Four 
Corners-Intermountain area 
in 1981 (Stevenson, Gene 
M.) 

Raton Basin commands 
more wildcat attention 
(Me Cas 1 in. John C. ) 

Some "old ideas" still 
apply to the Denver Basin 
(Oborne, Harry W.) 

Stratigraphy and 
petroleum geology of the 
Mesaverde Group, 
southeastern Piceance 
Creek basin, Colorado 
(Young, Robert G.) 

Surface radiometric 
mapping in oil and gas 
exploration (Morse, Jerome 
G. ) 

Tectonics, 
sedimentation, and 
petroleum potential, 
northern Denver Basin, 
Colorado, Wyoming, and 
Nebraska (Sonnenberg, 
Stephen A.) 

Wildcat finds stir 
interest in oil-rich 
Paradox Basin (Savage, 
Dan) 

gems: Field trip; Ruby 
Mountain garnets (Voynick, 
Steve) 

Ore mineralogy and fluid 
inclusion study of the 
southern Amethyst vein 
system. Creede Mining 
District, Colorado 
(Robinson, Richard w.) 

geothermal energy: A 
hydrogeochemical 
comparison of the Waunita 
Hot Springs, Hortense, 
Castle Rock and Anderson 
Hot Springs (Oellechaie, 
Frank) 

An integrated 
geophysical study of the 
Shaw Warm Spring area, San 
Luis Valley, South-central 
Colorado (Bond, Marc A.) 

Appendices of an 
appraisal for the use of 
geothermal energy in 
state-owned buildings in 
Colorado; Section A, 
Alamosa; Section B, Buena 
Vista; Section C, 
Burlington; Section D, 
Durango; Section E, 
Glenwood Springs; Section 
F, Steamboat Springs 
(Meyer, RichardT.) 

Audio-magnetotelluric 
and telluric profiling 
studies in the Shaw Warm 
Springs region, Colorado 
(Christopherson, K. R.) 

Colorado; basic data for 
thermal springs and wells 
as recorded in Geotherm 
(Bliss, J.D.) 

Colorado Geothermal 
Commerciaiization Program; 
geothe~mal energy 
opportunities at four 
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Colorado towns; Durango, 
Glenwood Springs, Idaho 
Springs, Ouray (Coe,. 
Barbara A.) 

Geothermal resistivity 
resource evaluation 
survey, Waunita Hot 
Springs Project, Gunnison 
County, Colorado (Henrichs 
GEOEXploration Company) 

Geothermal resource 
assessment of Canon City, 
Colorado area (Zacharakis, 
Ted G. ) 

Geothermal resource 
assessment of Hartsel, 
Colorado (McCarthy, Kevin 
p. ) 

Geothermal resource 
assessment of Hot Sulphur 
Springs, Colorado (Pearl, 
Richard Howard) . 

Geothermal resource 
assessment of Idaho 
Springs, Colorado 
(Reppl ier, Frank N.) 

Geothermal resource 
assessment of Ranger Warm 
Spring, Colorado 
(Zacharakis, Ted G.) 

Geothermal resource 
assessment of the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Geothermal resource 
assessment of the 
Steamboat-Rout.t Hot 
Springs area, Colorado 
(Pearl, Richard Howard) 

Geothermal" resource 
assessment of western San 
Luis Valley, Colorado 
(Zacharakis, Ted G.) 

Geothermal resources 
assessment of Ouray, 
Colorado (Zacharakis, Ted 
G. ) 

Geothermal resources 
assessment of Waunita Hot 
Springs, Colorado 
(Zacharakis, Ted G.) 

Heat flow studies in 
Wyoming; 1979 to 1981 
(Heasler, H. P.) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p. ) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado !McCarthy, Kev1n 
p.) 

Helium exploration 
survey for the Animas 
Val ley, Colorado 
(McCarth~. Kevin P.) 

Industria1 marKet 
opportunities for 

Subject Index 

geothermal energy in 
Colorado (Coe, Barbara A.) 

Interpretation of 
geophysical data from the 
Colado KGRA, Pershing 
County, Nevada 
(Mackelprang, Claron E.) 

Soil mercury 
investigations, Waunita 
Hot Springs (Ringrose, 
Charles D.) 

Tables of co-located 
geothermal resource sites 
and BLM wilderness study 
areas (Foley, Duncan) 

The geophysical 
environment around Waunita 
Hot Springs (Lange, Arthur 
L.) 

Waunita Hot Springs, 
Colorado geothermal 
prospect reconnaissance 
evaluation and 
recommendations 
(Geothermex) 

Waunita Hot Springs 
project, Gunnison County, 
Colorado (K. W. Nickerson 
& Associates) 

gold ores: Alteration and 
geolog1c setting of the 
Golden Wonder Mine, 
western San Juan 
Mountains, Colorado 
(Bi 11 ings, Patty) 

Gold veins of the 
Granite District, Chaffee 
and Lake Counties, 
Colorado (Anonymous) 

Mine studies, Lake City, 
Colorado (Kirk, A. R.) 

Silver State Mining 
Corp.; producing gold for 
160 dol/oz in Victor, 
Colorado (Lewis, A.) 

The rehabilitation of 
Colorado's historic 
Carlton gold mill 
(Addison, Richard) 

helium gas: Helium and 
ground temperature surveys 
at Steamboat Springs, 
Colorado (McCarthy, Kevin 
p. ) 

I ithium ores: A 
lithium-bearing pegmatite 
in the Clear Creek 
District, Clear Creek 
County. Colorado 
(Jacobson, Mark I.) 

maps~ Cortez Quadrangle, 
Colorado and Utah 
(Campbell. John A.) 

Craig Quadrangle. 
Coloraao (Craig, Lawrence 
c. ) 

Denver Quadrangle, 
Co 1 or ado (Hi 1 1 s, F . A 1 1 an) 

Greeley Quadrangle, 
Co 1 or ado ( H il 1 s, F. A 1 1 an) 

economic geology/economic geology 

La Junta Quadrangle, 
Colorado and Kansas 
(McCarn, Dan W.) 

Mineral resource 
potential and geologic map 
of the Powderhorn 
Wilderness Study Area and 
Cannibal Plateau 
Wilderness Roadless Area, 
Gunnison and Hinsdale 
counties, Colorado (Sharp, 
W. N.) 

Moab Quadrangle, 
Colorado and Utah 
(Campbell, John A.) 

Pueblo Quadrangle, 
Colorado (Dickinson, 
Kendal 1 A.) 

Vernal Quadrangle, 
Colorado and Utah (Craig, 
Lawrence C.) 

metal ores: An evaluation 
of stream sediment and 
heavy mineral concentrate 
geochemistry as aids in 
geologic mapping and 
mineral exploration in 
northern Colorado (Allen, 
Michael Steven) 

Aspen, Grizzly Peak, 
Leadville, Colorado; 
Oenver Region Exploration 
Geologists' Society 1982 
field trip (Pansze, Art) 

Computer mapping of soil 
and rock geochemistry; a 
comparison using data from 
the Breckenridge mining 
district, Colorado 
(Hasenohr, E. J.) 

Field trip notes; Creede 
mining district, San Juan 
volcanic province, 
Colorado (Lindemann. J. 
w.) 

Geochemical and 
geostatistical evaluation, 
Arkansas Canyon planning 
unit, Fremont and Custer 
counties, Colorado 
(Wei 1 and, E . F . ) 

Geology and economic 
geology of the Upper 
Cunningham Gulch, 
Southeast Silverton, 
Colorado (Bazrafshan, 
Khosrow) 

Geology and 
mineralization of the 
Paradise Stock, Gunnison 
County, Colorado 
(Pillmore, Kathryn A.) 

Geclogy of the Leadville 
mining district (Thompson, 
Tommy) 

Geology of the 
Mlssissippian Leadville 
Limestone; Fulford area, 
Eagle County, Colorado 
(Richards, Billy D.) 
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economic geology/economic geology 

Stratabound Precambrian 
sulfide deposits, Colorado 
and southern Wyoming 
(Sheridan, Douglas M.) 

The Creede mining 
district; history and 
overview (Eimon, Paul) 

mineral resources: Analysis 
of stream sediment 
reconnaissance data for 
mineral resources from the 
Montrose NTMS quadrangle, 
Colorado (Beyth, Michael) 
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Laramide-Tertiary 
intrusive rocks of 
Colorado (Young, Edward 
J.) 

Mineral deposits 
associated with alkaline 
intrusive complexes; 
examples from Wyoming, 
Colorado, Montana, and 
California 
(Armbrustmacher, Theodore 
J.) 

Mineral resource 
potential and geologic map 
of the Powderhorn 
Wilderness Study Area and 
Cannibal Plateau 
Wilderness Roadless Area, 
Gunniso;, and Hinsdale 
counties, Colorado (Sharp, 
W. N.) 

Mineral resources of the 
Comanche-Big South, 
Neota-F1at Top, and Never 
Summer Wilderness Study 
Area, north-central 
Colorado (Pearson, R. C.) 

Mineral resources of the 
Rawah Wilderness, Larimer 
County, Colorado (Pearson, 
R. C.) 

Mineralization along the 
southern Amethyst Vein, 
Creede District, Colorado 
(Robinson, Richard) 

Ore genesis processes at 
Gilman-Leadville (Landis, 
G. P.) 

Resource evaluation 
using hydrogeochemical and 
stream sediment 
reconnaissance data 
(Beyth, M.) 

Slides showing 
aeromagnetic and gravity 
data for regional mineral 
exploration in Colorado, 
New Mexico, and Arizona 
(Klein, D. P.) 

The mineral industry of 
Coloradc (Starch. Karl E.) 

r.-;oiybdenum cres: More moly 
cutbacks were announced by 
Amax (Anonymous) 

Orebody modeling; the 
transformation of 
coordinate systems to 

model continuity at Mount 
Emmons (Barnes, T. E.) 

natural gas: Codell play 
grows horter despite 
problems (Rountree, Russ) 

Decline curve analysis 
in fractured low 
permeability gas wells in 
the Piceance Basin 
(Stright, D. H., Jr.) 

Gas fields in Mesaverde 
sandstones in the Rifle 
Embayment of the 
southeastern Piceance 
Creek basin, Colorado 
(Powell, J. Dan) 

Interest gro~s in coal 
bed methane, 
technological, legal 
problems persist (Kindley, 
Mark) 

Origin of natural gases 
in San Juan basin (Rice, 
D. D.) 

Potential methane 
drainage using hydro 
fracturing, Carbondale 
coal field, Pitkin County, 
Colorado (Bigarella, 
Laertes P.) 

Relation of natural gas 
composition to thermal 
maturity and source rock 
type in San Juan Basin, 
northwestern New Mexico 
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Influence of deformation 
history on permeability 

Subject Index 

engineering geology/engineering geology 

and specific storage of 
Mesaverde Sandstone 
(Senseny, Paul E.) 

Mini frac; an aid to 
formation in-situ stress 
and permeability 
measurements (Ahmed, 
Usman) 

Prediction of hydraulic 
fracture azimuth from 
anelastic strain recovery 
measurements of oriented 
core (Teufel. Lawrence W.) 

Rock fabric and 
hydraulic fracturing; the 
implications for in-situ 
stress measurements and 
permeability enhancement 
(Logan, John M.) 

Spatial distribution of 
deformation moduli around 
the CSM/ONWI room, Edgar 
Mine, Idaho Springs, 
Colorado (Wadood, A.) 

Spatial distribution of 
permeability around 
CSM/ONWI room. Edgar Mine, 
lda~o Springs, Colorado 
(Montazer. Parviz) 

Static and dynamic 
fracture behavior of oil 
shale (Costin, L. S.) 

The mechanical behavior 
of Anvil Points oil shale 
at elevated temperatures 
and confining pressures 
(Zeuch, David H.) 

The permittivity and 
electrical conductivity of 
oil shale (Piwinskii, A. 
J.) 

Triaxial creep of oil 
shale and deformation of 
pillars in the in situ 
retorting environment 
( Sinha . K . P . ) 

slope stability: 
Engineering geology of 
Vail Pass 1-70 (Robinson, 
Charles S.) 

Geologic hazards in the 
North Fork of the Gunnison 
River area, Delta and 
Gunnison counties, 
Colorado (Junge, W. Rahe) 

Marble, Colorado: beauty 
and the beast (Rogers, w. 
p.) 

Prediction of 
landslide-generated water 
waves (Pugh, c. A.) 

Slope stability 
cons1deration of the 
Colorado State Highway 91 
(Holmquist, Carral V.) 

The impact of the 
Federal Surface Mining 
Control and Reciamation 
Act (Thompson, R. W.) 

soil mechanics: Effects of 
gradation on dynamic shear 
modulus of granular soils 
at small strains (Chang, 
N. y.) 

Liquefaction potential 
of clean and silty sands 
(Chang, N. Y.) 

tunnels: Geothermal heating 
of the bridges and tunnels 
in Glenwood Canyon (Pell, 
Kynric) 

underground installations: 
Mining technology 
development for hard rock 
excavation (Hustrul id. W.) 

waste disposal: Mining 
technology development for 
hard rock excavation 
(Hustrulid, W.) 

waterways: Routing graded 
sediments in streams; 
applications (Borah, Deva 
K.) 

Sediment and 
channel-geometry 
investigations for the 
Kansas River bank 
stabilization study, 
Kansas, Nebraska, and 
Colorado (Osterkamp, Waite 
R.) 

engineering geology--petroleum 
engineering 
hydraulic fracturing: An 

approximation of 
continuity of lentic~lar 

Mesaverde Sandstone lenses 
utilizing close-well 
correlations, Piceance 
Basin, northwestern 
Colorado (Peterson, R. E.) 

Decline curve analysis 
in fractured low 
permeability gas wells in 
the Piceance Basin 
(Stright, D. H., Jr.) 

The application of 
massive hydraulic 
fracturing to the tight 
Muddy "J" Format ion, 
Wattenberg Field, Colorado 
(Fast. c. R. ) 

The Mancos Formation; an 
evaluation of the 
interaction of geological 
conditions. treatment 
characteristics and 
production (McLennan. J. 
D. ) 

The prediction of 
hydraulic fracture azimuth 
througn geological. core. 
and analytical studies 
(Clark, J. A.) 

reservoir rocks: A 
coordinated seism1c study 
of the multi-well 
experiment site (Searls~ 
C. A.) 
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engineering geology/environmental geology 

Lateral variability in 
the Corcoran and Cozzette 
blanket sandstones and 
associated Mesaverde 
rocks, Piceance Creek 
basin, northwestern 
Colorado (Lorenz, J. C.) 

Mineralogic and 
petrologic overview of 
core samples from the 
Dept. of Energy's Western 
Gas Sands Project 
Multiwell Experiment, 
Piceance Basin, Colorado 
(Eatough, M. 0.) 

Porosity and 
permeability of Mesaverde 
Sandstone core from the 
U.S. D.O.E. Multiwell 
Experiment, Garfield 
County, Colorado 
(Randolph, P. L.) 

Predicting 
turbidite-contourite 
reservoir intervals in 
tight gas sands; a case 
study from the Mancos B 
Sandstone (Witherbee, L. 
J.) 

The Multiwell Experiment 
Core Program (Sattler, A. 
R. l 

engineering geology--practice 
geologists: The geologic 

review process at the 
local government level; a 
county geologist's 
perspective (McCalpin, 
James) 

environmental geology see also 
ecology; engineering 
geology; pollution; waste 
disposal 

environmental geology 
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conservation: Early 
reduction in post-fire 
erosion rates in the 
Colorado Front Range 
(Moses, Todd) 

How to implement a water 
conservation program; the 
Denver experience (Wilder, 
John J.) 

Landscaping alternatives 
and irl'1gation 
conservation (Schmidt, 
Nicholas M.) 

The role of land use 
planning in water 
conservation (Sanders, 
Welford) 

ecology: Alpine 
lake-sediment studies, 
~rent Range, Colorado: a 
contr1bution to the 
Long-Term Ecological 
Research (LTER) Program 
(Andrews. John T.) 

Ecological studies in 
the Colorado alp1ne 

(Halfpenny, James C.) 
Environmental and health 

consequences of shale oil 
production in the USA 
(Chappell, Willard R.) 

Responses by alpine 
plants and soils to 
microtopography within 
sorted polygons (Phillips, 
Victor Duzerah: II I) 

Review of the late 
Quaternary hfstory of 
vegetation and climate in 
the mountains of Colorado 
(Nichols, Harvey) 

geologic hazards: 
Earthquake hazard, risk 
and land-use implications 
in Colorado (Rogers, 
Wi 11 iam P.) 

Hydrology and subsidence 
potential of proposed 
coal-lease tracts in Delta 
County, Colorado (Brooks, 
Tom) 

Paleohydraul ic 
reconstruction of 
flash-flood peaks from 
boulder deposits in the 
Colorado Front Range 
(Costa, John E.) 

Impact statements: Draft 
supplemental environmental 
impact statement for the 
prototype oil shale 
leasing program (U. S. 
Bureau of Land Management, 
Colorado State Office) 

Federal oil shale 
management program (U. S. 
Bureau of Land Management) 

Glenwood Springs 
resource management plan 
(U. S. Bureau of Land 
Management) . 

Missouri River basin 
water resources management 
plan; A comprehensive, 
coordinated, joint plan 
for water and related land 
resources and draft 
environmental impact 
statement; Appendix H, 
water resources problems 
and opportunities; 
Appendix G, State 
plannning objectives 
(Missouri River Basin 
Commission) 

Proposed mining and 
reclamation plan, Meeker 
area mines, Rio Blanco 
County, Colorado lU. S. 
Office of Surface Mining 
Reclamation and 
Enforcement) 

Prototype oil shale 
1aas1ng program (U. S. 
Bureau of Land Management) 

Remedial action 
standards for inactive 
uranium processing sites 
(40CFR 192); Volumes i 
and 2 (U. S. Environmental 
Protection Agency, Office 
of Radiation Programs) 

Savery Project 
preference right coal 
lease applications; Carbon 
County, State of Wyoming. 
Moffat and Routt counties, 
State of Colorado (U. S. 
Bureau of land Management) 

Uintah Basin synfuels 
development; Volumes 1 and 
2 (U. S. Bureau.of Land 
Management) 

Water resources and 
potential hydrologic 
effects of oil-shale 
development in the 
southeastern Uinta Basin, 
Utah and Colorado 
(lindskov, K. L.) 

White River resource 
area wilderness planning 
amendment, Colorado (U. S. 
Bureau of Land Management, 
Colorado State Office) 

Wilderness environmental 
impact statement; 
alternatives for 
designation of the 
wilderness study areas 
within the Royal Gorge, 
Saguache, and San Luis 
planning units of the 
Canon City District, 
Colorado (U. S. Bureau of 
Land Management) 

land use: Association of 
Earth Science Editors i98i 
field trip; environmental 
geology of the greater 
Denver area, Colorado 
(Hansen, Wallace R.) 

Earthquake hazard, risk 
and land-use implications 
in Colorado (Rogers, 
Wi 11 i am P.) 

Land use and land cover 
and associated maps for 
Montrose, Colorado (U. S. 
Geological Survey) 

State-space streamflow 
forecasting model for 
optimal river basin 
management (Lazaro, R. C.) 

The impact of the 
Federal Surface Mining 
Control and Reclamation 
Act (Thompson, R. W.) 

The role of land use 
planning in water 
conservation !Sanders, 
Welford) 

maps: Land use and land 
cover and associated maps 
for Montrose, Colorado (U. 
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S. Geological Survey) 
pollution: Environmental 

and health consequences of 
shale oil production in 
the USA (Chappell, Willard 
R.)" 

Groundwater 
contamination and aquifer 
reclamation at the Rocky 
Mountain Arsenal, Colo. 
( Kon i kow, L . F . ) 

Modeling chloride 
movement in the alluvial 
aquifer at the Rocky 
Mountain Arsenal, Colorado 
(Ken i kow, L . F . ) 

Reliability of salinity 
predictions for the 
Colorado River (Malone, R. 
F.) 

The hydrogeology of the 
Raton Basin, southcentral 
Colorado (Howard, W. 
Brant) 

Water quality management 
issues of concern to the 
Colorado Department of 
Health (Ferraro, Paul) 

reclamation: Effects of 
processed oil shale on the 
element content of 
Atr1olex canescens 
(Anderson, B. M.) 

Groundwater 
contamination and aquifer 
reclamation at the Rocky 
Mountain Arsenal, Colo. 
(Ken i kow, L . F . ) 

Reclamation of mined 
lands in the western coal 
region (Narten, P. F.) 

Rocky Mountain Arsenal 
ground-water reclamation 
program (Shukle, Robert 
J.) 

Their silent profile; 
inactive coal and metal 
mines of Colorado; Volume 
1, The Colorado Inactive 
Mine Reclamation Plan; 
Volume 2, County resource 
volume (Colorado 
Department of Natural 
Resources, Mined Land 
Reclamation Division) 

Eocene see also under 
stratigraphy 

epeirogeny see also orogeny 
erosion see under processes 

under geomorphology 
eruptive rocks see igneous 

rocks 
Europe see also West Germany 
evaporites see also under 

chemically precip1tated 
rocks under sedimentary 
rocks 

experimental studies see under 
deformation; geochemistry; 
rock mechanics;see under 

• 
Subject Index 

genesis under petroleum;see 
under mechanics under faults 

faulting see faults 
faults--displacements 

normal faults: Influence of 
Transcontinental Arch on 
Cretaceous listric-normal 
faulting, west flank, 
Denver Basin (Davis, 
Thomas L.) 

thrust faults: Geology of 
Willow Creek foreland 
thrust play, Moffat 
County, Colorado (Powers, 
R. B.) 

North-south compression 
of Rocky Mountain foreland 
structures (Gries, Robbie) 

Oil and gas prospecting 
beneath Precambrian of 
foreland thrust plates in 
Rocky Mountains (Gries, 
Robbie) 

faults--distribution 
active faults: Apparent 

late Pleistocene and 
Holocene surface faulting 
along the east flank of 
the Gore Range, Summit 
County, Colorado (West, 
Michael W.) 

Field trip road log 
guide; late Tertiary and 
Quaternary faulting in 
central Colorado (Kirkham, 
Robert M.) 

fault scarps: Morphology of 
fault scarps in the Rio 
Grande Rift, Colorado, as 
an indicator of age of 
faulting (Colman, Steven 
M.) 

faults--effects 
breccia: Structural and 

mineralogical 
characteristics and 
distribution of 
carbonate-dominated fault 
breccias associated with 
uranium deposits. Front 
Range, Colorado (Wallace, 
Alan Ryon) 

shear zones: Influence of 
Precambrian shear zones on 
Paleozoic rocks in 
southeastern Colorado 
(Ford, Jon R.) 

Structural control of 
Rocky Mountain Front; 
COCORP profiles across 
Laramie Mountains 
(Allmendinger, Richard W.) 

Tectonic deformation of 
Wingate Sandstone, 
Colorado National Monument 
(Jamison, Wi 11 iam R.) 

faults--mechanics 
experimental stuo:es: 

Friction, fault1ng, and 
in-situ stress (Zoback, M. 

environmental geology/foraminifers 

0. ) 
faults--systems 

grabens: An overview of the 
tectonic history of 
Colorado, with emphasis on 
the Cenozoic (Kirkham, 
Robert M.) 

Evidence for recurrent 
late Quaternary faulting, 
Sawatch Fault, Upper 
Arkansas Valley, Colorado 
(Ostenaa, Dean A.) 

Geologic investigations 
of the seismic hazards 
associated with the Golden 
Fault, Colorado (Darrow, 
Arthur C. ) 

Federal Republic of Genmany 
see West Germany 

ferns see also pteridophytes 
fish see also Pisces 
fish--paleoecology 

Cretaceous: Fossil 
vertebrates from the Upper 
Cretaceous Williams Fork 
Formation (Mesaverde 
Group), Piceance Creek 
Basin, northwestern 
Colorado (Lucas, Spencer 
G.) 

fluid inclusions see also 
inclusions 

fluid inclusions--geochemistry 
metal ores: A compilation 

of fluid inclusion and 
stable isotope data on 
selected precious- and 
base-metal epithermal 
deposits (Hayba, 0. 0.) 

fluid inclusions--geologic 
thermometry 
interpretation: 

Mineralization along the 
southern Amethyst Vein, 
Creede District, Colorado 
(Robinson, Richard) 

fluorine--abundance 
clay: Fluorine in a closed 

drainage basin, Saguache 
and Alamosa counties, 
Colorado (Van Alstine, R. 
E. ) 

fluvial features see under 
geomorphology 

folds see also faults 
foltatton see also structural 

analysis 
foraminifera see also 

foraminifers 
foraminifera--taxonomy 

Cretaceous: Foraminiferal 
biostratigraphy and 
paleobathymetry of the 
Pierre Shale, Colorado. 
Kansas and Wyoming 
(Bergstresser, Thomas 
James) 

foraminifers see also 
foraminifera 
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foraminifers/geochemistry 

foraminifers--biostratigraphy 
C~etaceous: Carbonate 

petrology of the Fort Hays 
Member, Niobrara 
Formation, Boulder County, 
Boulder, Colorado (Bille, 
Sa 1 eh M.) 

Foraminiferal 
biostratigraphy and 
paleobathymetry of the 
Pierre Shale, Colorado, 
Kansas and Wyoming 
(Bergstresser, Thomas 
James) 

Pennsylvanian: Minturn and 
Sangre de Cristo 
formations of southern 
Colorado; a prograding 
fan-delta to alluvial-fan 
sequence shed from 
ancestral Rocky Mountains 
(Lindsey, David A.) 

fossils, problematic see 
problematic fossils 

foundations see also unde~ 
engineering geology; rock 
mechanics; soil mechanics 

fractures--style 
joints: Mechanics of joints 

in the Piceance Creek 
basin, Colorado (Verbeek. 
E. R. 1 

Results of the geologic 
mapping program during 
shaft sinking and 
subsequent station 
development at C-B track 
(Stellavato, Nick) 

frost action see unde~ 
geomorphology 

fuel resources see also unde~ 
economic geology; natural 
gas; oil shale; 
petroleum;see also unde~ 
economic geology unde~ 
Colorado Plateau; Rocky 
Mountains 

fuel resources--exploration 
affinities: Variation in 

depositional systems along 
shoreline embayments; 
modern and ancient 
examples (Hayes, Miles D.) 

geochemical methods: An 
integrat1ve gas 
geochemical technique for 
surficial petroleum 
exploration (Klusman, R. 
w. ) 

gamma-ray methods see unde~ 
rad1oactivity unde~ 
well-logging 

gas inclusions see fluid 
inc1usicns 

gas, natural see natural gas 
gems see also under economic 

geology 
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gems--resources 
collecting: Pyrite and 

fluorite (Jones, Bob) 
genesis of ore deposits see 

mineral deposits, genesis 
geochemistry 

helium: Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p. ) 

isotopes: A lead isotope 
study of mid-Tertiary 
ignimbrites and lavas from 
the Sierra Madre 
Occidental, Chihuahua, 
Mexico (Barreiro, Barbara 
A. ) 

Deuterium content of 
lignin and of the methyl 
and OH hydrogen of 
cellulose (Friedman, 
Irving) 

Isotopic composition of 
uranium and thorium in 
crystalline rocks 
(Rosholt, John N.) 

Terrestrial influence 
and bioturbation effects 
on composition of organic 
matter in Middle 
Cretaceous snale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M.) 

maps: Analysis of stream 
sediment reconnaissance 
data for mineral resources 
from the Montrose NTMS 
quadrangle, Colorado 
(Beyth, Michael) 

Geochemical map of the 
Powderhorn Wilderness 
Study Area and Cannibal 
Plateau Roadless Area, 
Gunnison and Hinsdale 
counties, Colorado (Sharp, 
W. N.) 

Uranium anomalies in 
Wyoming and parts of 
adjacent states 
(Goodknight, C. S.) 

nit~ogen: Ammonium-nitrogen 
in Green River Formation 
oil shale (Coooer. James 
E. ) 

sedimenta~y ~ocks: Thermal 
evolution experiments 
performed on kerogen from 
argillaceous rocks of the 
Green River Suite (Uinta 
Basin) (Vandenbrooks, M.) 

strea~ sediments: The 
spectrochemical 
determination of beryllium 
and lithium in stream 
sediments (Gallimore, D. 
L.) 

surveys: Geochemical 
analyses ·Qf rock, 

stream-sediment. and 
heavy-mineral concentrate 
samples collected from the 
Spanish Peaks Wilderness 
Study Area, Huerfano and 
Las Animas counties, 
Colorado (Budding, K. E.) 

Stream-sediment 
geochemical survey of the 
Bureau of Land 
Management's Arkansas 
Canyon Planning Unit in 
south-central (Canon City 
area) Colorado (Weiland, 
E. F. ) 

trace elements: Genetic 
implication of 
minor-element and 
Sr-isotope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area, 
Fremont and Custer 
counties, Colorado 
(Armbrustmacher, Theodore 
J. ) 

Identification of 
uraniferous granitoids in 
the USA using stream 
sediment geochemical data 
(Howarth, R. J.) 

Major, minor, and trace 
elements in samples from 
the Wheeler Wilderness 
Study Area, Colorado, as 
determined by inductively 
coupled argon 
plasma-atomic emission 
spectrometry (Crock, ~. 
G.) 

Petrology, geochemistry, 
and genesis of the A.O. 
porphyry copper complex in 
Jackson and Grand 
counties, northwestern 
Colorado (Karimpour, 
Mohammad Hassan) 

The mobility of uranium 
and other elements during 
alteration of rhyolite ash 
to montmorillonite; a case 
study in the Troublesome 
Formation, Colorado, 
U.S.A. (Zielinski, R. A.) 

Trace elements in 
suspended sediment, 
southeastern Uinta Basin, 
Utah and Colorado 
(Kimball, Briant A.) 

geochemistry--experimental 
studies 
t~ace elements: Mineralogy, 

petrology. and trace 
element geochemistry of 
the Johnstown Meteorite; a 
brecciated orthopyroxenite 
with siderophile and 
REE-rich components 
( F 1 or an. R. J. ) 
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geochemistry--processes 
partitioning: Petrology, 

geochemistry, and genesis 
of the A.D. porphyry 
copper complex in Jackson 
and Grand counties, 
northwestern Colorado 
(Karimpour, Mohammad 
Hassan) 

geochemistry--properties 
alkal(nity: Sensitivity to 

acidification of lakes in 
the Flat Tops Wilderness 
Area, Colorado (Turk, John 
T. ) 

geochemistry--surveys 
Analysis of stream sediment 

reconnaissance data for 
mineral resources from the 
Montrose NTMS quadrangle, 
Colorado (Beyth, Michael) 

Cortez Quadrangle, 
Colorado and Utah 
(Campbell, John A.) 

Craig Quadrangle, 
Colorado (Craig, Lawrence 
c.) 

Denver Quadrangle, 
Colorado (Hills, F. Allan) 

Geochemical analyses of 
rock, stream-sediment. and 
heavy-m1neral concentrate 
samples collected from the 
Spanish Peaks Wilderness 
Study Area, Huerfano and 
Las Animas counties, 
Colorado (Budding, K. E.) 

Geochemical and 
geostatistical evaluation, 
Arkansas Canyon planning 
unit, Fremont and Custer 
counties, Colorado 
(Wei 1 and, E . F . ) 

Geochemical map of the 
Powderhorn Wilderness 
Study Area and Cannibal 
Plateau Roadless Area, 
Gunnison and Hinsdale 
counties, Colorado (Sharp, 
W. N.) 

Geothermal resource 
assessment of Hartsel, 
Colorado (McCarthy, Kevin 
p.) 

Geothermal resource 
assessment of Hot Sulphur 
Springs, Colorado (Pearl, 
Richard Howard) 

Geothermal resource 
assessment of Ranger Warm 
Spring, Colorado 
(Zacharakis, Ted G.) 

Geothermal resource 
assessment of the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Geothermal resource 
assessment of the 
Steamboat-Routt Hot 
Springs area, Colorado 

Subject Index 

(Pearl, Richard Howard) 
Geothermal resource 

assessment of western San 
Luis Valley, Colorado 
(Zacharakis, Ted G.) 

Greeley Quadrangle, 
Colorado (Hills, F. Allan) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p. ) 

La Junta Quadrangle, 
Colorado and Kansas 
(McCarn, Dan W.) 

Moab Quadrangle, 
Colorado and Utah 
(Campbell, John A.) 

Pueblo Quadrangle, 
Colorado (Dickinson, 
Kendell A.) 

Stream-sediment 
geochemical survey of the 
Bureau of Land 
Management's Arkansas 
Canyon Planning Unit in 
south-central (Canon City 
area) Colorado (Weiland, 
E. F. ) 

Uranium anomalies in 
Wyoming and parts of 
adjacent states 
(Goodknight, C. S.) 

Vernal Quadrangle, 
Colorado and Utah (Craig, 
Lawrence C.) 

geoch~nology see also 
absolute age 

geochronology 
Cambrian: Age and depth of 

burial, Cambrian Lodore 
Formation, northeastern 
Utah and northwestern 
Colorado (Herr, Randy G.) 

Cretaceous: NDS 105; 
Campanian, 
K-Ar/minerals-bentonite, 
Interior N American Basin 
( Dd i n. G i 1 1 es s·. ) 

Holocene: Holocene lake 
sediments from subalpine 
and alpine lakes, Colorado 
Front Range; baseline 
studies (Andrews, John T.) 

Relative dating of late 
Quaternary deposits using 
cluster and discriminant 
analysis, Audubon Cirque, 
Mt. Audubon, Colorado 
Front Range·(Dowdeswell, 
Julian A.) 

Spring Cave flowstone 
dated (Davis, Donald G.) 

Paleocene: NDS 103; 
Palaeocene, 
K-Ar/biotite-pumice, 
Interior N American Basin 
(Odin. G i 1 1 es S. ) 

Precambrian: Investigation 
of the basement rocks near 

geochemistry/geomorphology 

Gunnison, Colorado (Vance, 
R. K.) 

Proterozoic: U-Pb 
geochronology and 
petrology of Proterozo1c 
volcanic and plutonic 
rocks in central Colorado 
(Boardman, S. J.) 

geoch~nology--methods 
relative age: Relative 

dating of late Quaternary 
deposits using cluster and 
discriminant analysis, 
Audubon Cirque, Mt. 
Audubon, Colorado Front 
Range (Dowdeswell, Julian 
A. ) 

geologic hazards see also 
under engineering geology; 
environmental geology 

geologic thermometry see under 
fluid inclusions 

geologic time see absolute 
age; geochronology 

geology--history 
collecting: Across the San 

Juan Mountains (Rickard, 
T. A.) 

geomorphology see also glacial 
geology 

geomorphology 
erosion features: Mining 

and channel response 
( Graf, W i 1 1 i am L. ) 

fluvial features: 
Geomorphological and 
hydraulic analysis of 
mountain streams (Li, 
Ruh-Ming) 

Large-scale bed 
configurations 
(macroforms), Platte River 
basin, Colorado and 
Nebraska; primary 
structures and formative 
processes (Crowley, K. D.) 

frost action: Bedrock 
microcl imatology and the 
freeze-thaw cycle; a brief 
illustration (Thorn, Colih 
E. ) 

glacial geology: Late 
Pleistocene glacial 
equilibrium-line altitudes 
in the Colorado Front 
Range; a comparison of 
methods (Meierding, Thomas 
c.) 

Physical and geological 
nature of the Indian 
Peaks, Colorado Front 
Range (White. Sidney E.) 

The geomorphology of 
subalpine snow avalanche 
runout zones: San Juan 
Mountains, Colorado 
(Huber, Thomas P.) 

landform description. 
Colorado (Vreeland, Robert 
H.) 
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geomorphology/geophysical methods 

landfo~m evolution: Ancient 
landscapes (Cooke, 
Cynthia) 

maps: Surficial geologic 
map of the Craig 1/2 
degrees by 1 degrees 
Quadrangle, Moffat and 
Routt counties, Colorado 
( Mado 1 e, R . F . ) 

mass movements: Analysis of 
the factors controlling 
cliff burial by talus 
within Blanca Massif, 
southern Colorado, U.S.A. 
(Olyphant, Greg A.) 

processes: Erosion and 
sed1ment characteristics 
of the southeastern Uinta 
Basin, Utah and Colorado 
( Se i 1 er ." R. L. ) 

solution featu~es: Alpine 
karst activities in 
Colorado; Spring Cave; 
sump two and beyond 
(Pisarowicz. Jim) 

Caves of the Southwest 
(Anonymous) 

Mega-scallops in the 
Cave of the Winds. Manitou 
Springs, Colorado (Maslyn, 
Mark) 

The discovery of Hang1ng 
Lake in Fixin to Die Cave 
and exploration beyond 
( W i 11 i ams, A 1 an) 

The exploration of 
Spring Cave, Colorado 
(Pisarowicz, Jim) 

geomorphology--fluvial 
features 
braided streams: 

Geomorphological and 
hydraulic analysis of 
mountain streams (Li, 
Ruh-Ming) 

channel geometry: Sediment 
and channel-geometry 
investigat1cns for the 
Kansas River bank 
stabilization study, 
Kansas, Nebraska, and 
Colorado (Osterkamp, Waite 
R. ) 

dr2inage basins: 
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Pa 1 eohydrau 1 i c 
reconstruction of 
flash-flood peaks from 
boulder deposits in the 
Colorado Front Range 
(Costa, John E.) 

rivers: Downstream river 
channel changes from 
d 1 versions or· reserve i r 
construction: 1ntroduct1on 
(Simons, Daryl B.) 

Downstream river 
morphological cnanges from 
proposed reservoir 
construction on the Yampa 
River, Colorado (Li 

Ruh-Ming) 
Large-scale bed 

configurations 
(macroforms), Platte River 
basin, Colorado and 
Nebraska; primary 
structures and formative 
processes (Crowley, K. D.) 

Reservoir construction 
and Yampa River morphology 
(Yang, Chih Ted) 

Studies on the 
morphological 
characteristics of the 
Yampa River (Garde, R. J.) 

geomorphology--frost action 
weathering: Bedrock 

microclimatology and the 
freeze-thaw cycle; a brief 
illustration (Thorn, Colin 
E.) 

geomorphology--landform 
description 
a~ches: Colorado (Vreeland, 

Robert H.) 
fault sca~ps: Morphology of 

fault scarps in the Rio 
Grande Rift, Colorado, as 
an indicator of age of 
faulting (Colman, Steven 
M. ) 

geomorphology--landform 
evolution 
e~osion featu~es: Ancient 

landscapes (Cooke, 
Cynthia) 

geomorphology--maps 
su~ficial geology maps: 

Surficial geologic map of 
the Craig 1/2 degrees by 1 
degrees Quadrangle, ~offat 

and Routt counties, 
Colorado (Madole, R. F.) 

geomorphology--mass movements 
~ock glacie~s: Computer 

simulation of rock-glacier 
development under viscous 
and pseudoplastic flow 
(Olyphant, Greg A.) 

talus slopes: Analysis of 
the factors controlling 
cliff burial by talus 
within Blanca Massif, 
southern Colorado, U.S.A. 
(Olyphant. Greg A.) 

geomorphology--processes 
e~osion: Erosion and 

sediment characteristics 
of the southeastern Uinta 
Basin, Utah and Colorado 
( Se i 1 e r , R . L . ) 

Mining and channel 
response ( Graf, W i 11 i am 
L. ) 

geomorphology--solution 
features 
caves: Alpine karst 

activitjes in Colorado; 
Spring Cave; sump two and 
beyond (Pisarowicz, Jim) 

Caves of the Southwest 
(Anonymous) 

Mega-scallops in the 
cave of the Winds, Manitou 
Springs, Colorado (Maslyn, 
Mark) 

Spring Cave flowstone 
dated (Davis, Donald G.) 

The discovery of Hanging 
Lake in Fixin to Die Cave 
and exploration beyond 
(Williams, Alan) 

The exploration of 
Spring Cave, Colorado 
(Pisarowicz, Jim) 

geomorphology--volcanic 
features 
calde~as: Interpretation of 

aerial radiometric data 
for the Lake City Caldera 
and vicinity, Hinsdale, 
San Juan, and Ouray 
counties, Colorado 
(Pitkin, J. A.) 

geophysical methods see unde~ 
automatic data 
processing;see also 
geophysical surveys 

geophysical 
methods--electrical methods 
applications: Exploring for 

subtle sandstone channels 
by use of electrical 
geophysics (Jordan, J. M.) 

geophysical 
methods--radioactivity 
methods 
applications: New 

perspectives on 
radiometric exploration 
for oil and gas (Morse, 
Jerome G.) 

Surface radiometric 
mapping in oil and gas 
exploration (Morse, Jerome 
G.) 

geophysical methods--seismic 
methods 
inst~uments: Land seismic 

source study (Schneider, 
Wi 11 iam A.) 

inte~p~etatfon: A 
comparison of sign bit and 
conventional seismic 
recording in eastern 
Colorado (Sixta, David P.) 

A field investigation 
comparing conventional 
compressional-wave, 
converted-wave, and 
horizontally-polarized 
shear-w~ve reflections 
(Be i 1 at t i , John T . ) 

techniques: Comparison of 
land seismic sources 
(Schneider, William A.) 

Comparison of sign-bit 
and conventional seismic 
recording in eastern 
Colorado (Brune, Rdbert 
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H. ) 
geophysical surveys see under 

automatic data processing; 
Colorado Plateau; Great 
P 1 a ins ; m i nera 1 
exploration;see electrical 
surveys under geophysical 
surveys;see electrical 
surveys under geophysical 
surveys under Great 
Plains;see gravity surveys 
under geophysical 
surveys;see gravity surveys 
under geophysical surveys 
under mineral 
exploration;see magnetic 
surveys under geophysical 
surveys;see radioactivity 
surveys under geophysical 
surveys;see seismic surveys 
under geophysical 
surveys;see surveys under 
geochemistry; geophysical 
surveys; soils;see also 
geophysical methods 

geophysical surveys 
electrical surveys: 

Geothermal res1stivity 
resource evaluation 
survey .. Wauni ta Hot 
Springs Project. Gunnison 
County. Colorado (Henrichs 
GEOEXploration Company) 

Geothermal resource 
assessment of Hartsel, 
Colorado (McCarthy, Kevin 
p.) 

Geothermal resource 
assessment of Hot Sulphur 
Springs, Colorado (Pearl, 
Richard Howard) 

Geothermal resource 
assessment of Ranger Warm 
Spring, Colorado 
(Zacharakis, Ted G.) 

Geothermal resource 
assessment of the Animas 
Val ley, Colorado 
(McCarthy, Kevin P.} 

Geothermal resource 
assessment of the 
Steamboat-Routt Hot 
Springs area, Colorado 
(Pearl, Richard Howard) 

Geothermal resource 
assessment of western San 
Luis Valley, Colorado 
(Zacharakis, Ted G.) 

Hydrodynamic entrapment 
of petroleum in the "J" 
Sandstone of the Denver 
Basin, northeastern 
Colorado (8ttmann. Jeffry 
D.) 

Self-potential surveys 
near several Denver Water 
Department dams 
(Fitterman, D. V.l 

The geophysical 
environment around Waunita 

Subject Index 

geophysical surveys/geophysical surveys 

Hot Springs (Lange, Arthur 
L.} 

gravity sunveys: Bouguer 
gravity map of the Pueblo 
1 degrees by 2 degrees 
Quadrangle, south-central 
Colorado (Boler, F. M.} 

Complete Bouguer gravity 
anomaly map of the Rio 
Grande Rift, Colorado, New 
Mexico, and Texas 
(Cordell, Lindrith) 

Crustal and upper mantle 
velocity studies in the 
Colorado Plateau interior 
from seismic P-wave 
arrivals and gravity data 
(Humphrey, J. R.} 

Principal facts for 
gravity stations in parts 
of Grand, Clear Creek, and 
Summit counties, Colorado 
(Abrams, G. A. } 

Quantitative analysis 
and digital processing of 
potential field data from 
the Rio Grande Rift, 
Colorado and New Mexico 
(Belcher, Robert C.) 

heat flow: Heat flow 
studies in Wyoming; 1979 
to 1981 (Heasler, H. P.) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p. ) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p.) 

Subsurface temperature 
map showing depth to 180 
degrees Fahrenheit in the 
Greater Green River basin 
of Wyoming, Colorado, and 
Utah (Law, R. E.) 

Temperature, heat flow 
maps, and temperature 
gradient holes 
(Zacharakis, Ted G.) 

The thermal conductivity 
and diffusivity of Green 
River oil shales (Prats. 
M.) 

magnetic surveys: 
Aeromagnetic map of the 
Buffalo Peaks area, 
Colorado (U. S. Geological 
Survey) 

Aeromagnetic map of the 
Fossil Ridge area, 
Coiorado (U. S. Geclogica1 
Survey) 

Aeromagnetic map of the 
Sangre de Cristo 
Mountains, Colorado fU. S. 
Geological Survey) 

maps: Aeromagnetic map of 
the Buffalo Peaks area, 
Colorado (U. S. Geological 
Survey) 

Aeromagnetic map of the 
Fossil Ridge area, 
Colorado (U. S. Geological 
Survey) 

Aeromagnetic map of the 
Sangre de Cristo 
Mountains, Colorado (U. S. 
Geological Survey) 

Bouguer gravity map of 
the Pueblo 1 degrees by 2 
degrees Quadrangle, 
south-central Colorado 
(Boler, F. M.) 

Complete Bouguer gravity 
anomaly map of the Rio 
Grande Rift, Colorado, New 
Mexico, and Texas 
(Cordell, Lindrith) 

Intermediate-grade 
uranium resource 
assessment project for 
part of the Maybell 
District, Sand Wash Basin, 
Colorado (Goodknight, C. 
s.) 

Subsurface temperature 
map showing depth to 180 
degrees Fahrenhe1t in the 
Greater Green River basin 
of Wyoming, Colorado, and 
Utah (Law, R. E.) 

radioactivity.surveys: 
Interpretation of aerial 
radiometric data for the 
Lake City Caldera and 
vicinity, Hinsdale, San 
Juan, and Ouray counties, 
Colorado (Pitkin, J. A.) 

remote sensing: 
Investigation of digital 
Landsat data for mapping 
soils under range 
vegetation (Kornblau, M. 
L. ) 

Lineaments derived from 
analysis of linear 
features mapped from 
Landsat images of the Four 
Corners region of the 
Southwestern United States 
(Knepper, D. H .. Jr.) 

Mineral exploration with 
Skylab photography in 
central Colorado (Prost, 
Gary) 

Multiple uses of 
multiple integrated data 
sets (Bolivar, S. L.) 

Remote sens1ng 
exploration for poorly 
exposed kimb~rl ite in the 
Colorado-Wyoming region 
(Marks, Janet E. l 

Tectonics of the uemez 
and Morenci lineaments and 
their relationship to the 
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geophysical surveys/Great Plains 

origin and evolution of 
the Rio Grande Rift 
(Baldridge, W. S.) 

seismic surveys: A 
comparison of sign bit and 
conventional seismic 
recording in eastern 
Colorado (Sixta, David P.) 

A coordinated seismic 
study of the multi-well 
experiment site (Searls, 
C. A.) 

A field investigation 
comparing conventional 
compressional-wave, 
converted-wave, and 
horizontally-polarized 
shear-wave reflections 
(Be 1 1 at t i , John T . ) 

Comparison of land 
seismic sources 
(Schneider, William A.) 

Comparison of sign-bit 
and conventional seismic 
recording in eastern 
Colorado (Brune, Robert 
H. ) 

surveys: An integrated 
geophysical study of the 
Shaw Warm Spring area, San 
Luis Valley, South-central 
Colorado (Bond, Marc A.) 

Audio-magnetotelluric 
and telluric profiling 
studies in the Shaw Warm 
Springs region, Colorado 
(Christopherson, K. R.) 

Interpretation of 
geophysical data from the 
Colada KGRA, Pershing · 
County, Nevada 
(Mackelprang, Claron E.) 

Slides showing 
aeromagnetic and gravity 
data for regional mineral 
exploration in Colorado, 
New Mexico, and Arizona 
(Klein. D. P.) 

geophysics see also 
deformation; engineering 
geology 

geosynclines see also orogeny 
geotechnics see engineering 

geology 
geothermal energy see also 

under economic geology 
Germany see also west Germany 
glacial geology see also 

geomorphology 
glacial geology--glacial 

features 
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boulders: Preliminary 
quantitative study of 
Alpine subnival boulde~ 

pavements, Colorado Front 
Range, U.S.A. (Hara, 
Yoshio) 

glacial geology--glaciation 
deposition: Glaciation of 

the Pikes Peak region, 
Colorado, U.S.A. (Huber, 
T. p.) 

Quaternary geology and 
neotectonics of the west 
flank of the northern 
Sangre de Cristo 
Mountains, south-central 
Colorado (McCalpin, James 
p. ) 

Soft-sediment 
deformation by rock 
glaciers, Indian Peaks 
wilderness area, Colorado 
Front Range (Bene·dict, 
James B.) 

glacial erosion: Late 
Pleistocene glacial 
equilibrium-line altitudes 
in the Colorado Front 
Range; a comparison of 
methods (Meierding, Thomas 
c. ) 

glacial extent: Physical 
and geological nature of 
the Indian Peaks, Colorado 
Front Range (White. Sidney 
E.) 

ice movement: Late 
Pleistocene glacier 
dynamics of the west flank 
of the northern Sangre de 
Cristo Mountains, 
south-central Colorado 
(McCalpin, James) 

glacial geology--glaciers 
avalanches: The 

geomorphology of subalpine 
snow avalanche runout 
zones: San Juan Mountains, 
Colorado (Huber, Thomas 
p.) 

glaciation see under glacial 
geology 

glaciers see under glacial 
geology 

gold ores see also under 
economic geology 

gold ores--genesis 
epithermal processes: 

Exploration for epithermal 
gold and silver deposits; 
the ePithermal model 
(E1mon, Paul J 

grabens see under systems 
under faults 

granites see under igneous 
rocks · 

gravity surveys see .unaer 
geophysical surveys;see 
under geophysical surveys 
under mineral exploration 

Great Plains--economic geology 
uranium ores: Potential 

uranium host rocks and 
structures in the central 
Great P~ains (Zeller, E. 
J. ) 

water resources: A data 
management system for 
areal interpretive data 
for the High Plains in 
parts of Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
(Luckey, R. R.) 

Buried treasures of the 
High Plains (Williams, 
Jean 0.) 

Great Plains--environmental 
geology 
ecology: Perception of 

desertification on the 
Southern Great Plains; a 
preliminary enquiry 
(Heathcote, R. L.) 

Great Plains--geophysical 
surveys 
electrical surveys: 

Paleotectonism reflected 
in the Niobrara Formation 
of the northern Great 
Plains (Shurr, George W.) 

Great Plains--hydrogeology 
ground water: Estimating 

1980 ground-water pumpage 
for irrigation on the High 
Plains in parts of 
Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
( He i me s , F . J . ) 

Water-level records for 
the northern High Plains 
of Colorado, 1978-82 
(Blattner, J. L.) 

Water-level records for 
the northern High Plains 
of Colorado. 1979-83 
( B 1 at t ne r , J . L . ) 

hydrology: Central Region 
(Anonymous) 

Hydrology of area 54, 
Northern Great Plains and 
Rocky Mountain coal 
provinces, Colorado and 
Wyoming (Kuhn, Gerhard) 

Hydrology of area 56, 
Northern Great Plains and 
Rocky Mountain coal 
provinces, Utah and 
Colorado (Lines, G. C.) 

Method for estimating 
historical irrigation 
requirements from ground 
water in the High Plains 
in parts of Colorado, 
Kansas, Nebraska, New 
Mexico, Oklahoma, South 
Dakota. Texas, and Wyoming 
(Heimes, F. J.) 

maps: Dissolved sol ids and 
sodium in water from the 
High Plains Aquifer in 
parts of Colorado, Kansas, 
Nebraska, New Mexico, 
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Oklahoma, South Dakota, 
Texas, and Wyoming 
(Krothe, N. C.) 

Geology, altitude, and 
depth of the bedrock 
surface beneath the 
Ogallala Formation in the 
northern High Plains of 
Colorado (Borman, R. G.) 

Predevelopment and 1980 
water table in the 
northern High Plains of 
Colorado; and water-level 
changes. predevelopment to 
1980, and 1975 to 1980 
(Borman, R. G.) 

Great Plains--paleobotany. 
angiosperms: Late Cenozoic 

grasses and other 
angiosperms from Kansas, 
Nebraska, and Colorado; 
biostratigraphy and 
relationships to 1 iving 
taxa (Thomasson. Joseph 
R. ) 

Great Plains--stratigraphy 
Holocene: Correlation of 

Holocene dune sands on the 
central Great Plains and 
their paleoclimatic 
impl 1cations (Madole. 
Richard F.) 

Greenland--economic geology 
coal: Coal occurrences of 

North America and adjacent 
areas (Wood, G. H., Jr.) 

ground water see a.'so 
hydrogeology; hydrology 

ground water--aquifers 
water management: Network 

model for optimal 
management of 
stream-aquifer systems 
(Phamwon. Sanguan) 

ground water--surveys 
Aquifer dewatering and 

drawdown at an open mine 
pit in northwestern 
Colorado (Saunders, 
Geoffrey P. ) 

Case history; 
ground-water monitoring at 
an underground coal mine 
1n West Central Colorado 
( K i mba 1 1 • Dan B _ ) 

Colorado (Anonymous) 
Critique of ground water 

modeling in the Piceance 
Basin (Shepherd, R. G.) 

Depth to the water table 
(1976-1977) in 1he Greater 
Denver area, Front Range 
uroan corridor, Coioraao 
(Hill1er. D. E.) 

Ground water for 
oil-shale development, 
Piceance Basin, Colorado 
(:.. 1 i ey, W i 1 1 i am M. ) 

Ground water in Raton 
basin, Las Animas County 

Subject Index 

( Ge 1 don , A . L . ) 
Ground water in the 

southeastern Uinta Basin, 
Utah and Colorado (Holmes, 
W. F. ) 

Ground-water potential 
for oil shale development 
in northwestern Colorado 
(Welder, Frank A.) 

Ground water use in 
Colorado (Majors, Thomas 
J.) 

Groundwater 
contamination and aquifer 
reclamation at the Rocky 
Mountain Arsenal, Colo. 
(Konikow, L. F.) 

Hydraulic 
characteristics of the 
principal bedrock aquifers 
in the Denver Basin, 
Colorado (Robson, S. G.) 

Hydrologic and 
engineering considerations 
for ground-water 
monitoring wells at oil 
shale mines, Piceance and 
Uinta basins, Colorado and 
Utah (Miller, Glen A.) 

Hydrologic data from 
Naval Oil Shale Reserves, 
Parachute Creek basin, 
northwestern Colorado, 
1975-79 (Patt, R. 0.) 

Improving monitoring 
efficiency of deep wells 
(Cadwgan, Richard M.) 

Llano Estacado lake 
water resources study 
(Palacios, Nicolas) 

Mineralogy and 
geochemistry of the Echo 
Park Alluvium, Colorado 
(Stallman, Georgia) 

Modeling chloride· 
movement in the alluvial 
aquifer at the Rocky 
Mountain Arsenal, Colorado 
(Konikow, L. F.) 

Optimal stream-aquifer 
system management (Andreu, 
Joaquin) 

Piceance Basin 
hydrology; aquitards and 
aquicludes (Tait, D. B.) 

Plan for hydrologic 
study of an area to be 
surface mined for coal in 
northwestern Colorado 
(Williams, Richards., 
Jr. ) 

Predevelopment and 1980 
water table in the 
northern H1gh Plains of 
Colorado; and water-level 
changes, predevelopment to 
1980, and 1975 to 1980 
(Borman, R. G.) 

Rehabi 1 i tat ;on 
techniques on three deep 

Great Plains/ground water 

wells in the Denver Basin, 
Colorado (Jehn, James L ) 

Results of the geologic 
mapping program during 
shaft sinking and 
subsequent station 
development at C-B track 
(Stellavato, Nick) 

Rocky Mountain Arsenal 
ground-water reclamation 
program (Shukle, Robert 
J. ) 

Role of solute-transport 
models in the analysis of 
groundwater salinity 
problems in agricultural 
areas (Konikow, L. F.) 

Some questions on 
Piceance Basin hydrology 
(Birman, Joseph H.) 

State report; Colorado 
(Konrad, Dwayne E.) 

The ground-water impacts 
of underground coal mining 
in the Somerset coal 
field, Delta and Gunnison 
counties, Colorado (Cox, 
Roy L.) 

The hydrogeology of the 
Raton Basin, southcentral 
Colorado (Howard, w. 
Brant) 

Water allocation 
management of a reach of 
the South Platte 
stream-aquifer system in 
Colorado (Morel-Seytoux, 
Hubert J.) 

Water-level records for 
the northern High Plains 
of Colorado, 1978-82 
(Blattner, J. L ) 

Water resources and 
potential hydrologic 
effects of oil-shale 
development in the 
southeastern Uinta Basin, 
Utah and Colorado 
(Lindskov, K. L.) 

Water-resources 
investigations of the U. 
S. Geological Survey in 
Colorado; fiscal year 1983 
(Hawkinson, R. 0.) 

Great Plains: Dissolved 
solids and sodium in water 
from the High Plains 
Aquifer in parts of 
Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
(Krothe, N.C.) 

Estimating ~980 
ground-water pumpage for 
irrigation on the High 
Plains in parts of 
Colorado, Kansas. 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
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g~ound wate~/hyd~ogeology 

Texas, and Wyoming 
(He i mes, F . J . ) 

Ogallala Aquifer: Buried 
treasures of the High 
P 1 a ins ( W i 1 1 i ams , Jean 0 . ) 

Geology, altitude, and 
depth of the bedrock 
surface beneath the 
Ogallala Formation in the 
northern High Plains of 
Colorado (Borman, R. G.) 

Water-level records for 
the northern High Plains 
of Co 1 or ado, 1979-83 
(Blattner, J. L.) 

guidebook see under areal 
geology;see under areal 
geology under Colorado 
Plateau 

gymnospe~m flo~a see also 
gymnosperms 

gymnospe~ms--flo~al studies 
Cretaceous: Cretaceous and 

early Tertiary floras of 
the intermountain area; a 
summary (Tidwell, William 
D.) 

Te~tiary: Cretaceous and 
early Tertiary floras of 
the intermountain area; a 
summary (Tidwell, William 
D.) 

heat flow see a~so under 
geophysical surveys; 
tectonophysics;see also 
under tectonophysics unde~ 
Colorado Plateau 

helium--geochemist~y 
soils: Helium and ground 

temperature surveys at 
Steamboat Springs. 
Colorado (McCarthy, Kevin 
p.) 

He1ium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p.) 

Helium exploration 
survey for the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Seasonal and short-term 
variations in gas emission 
at an ase1sm1c site 
( Jaacks, J. A.) 

helium gas see also under 
economic geology 

Holocene see also under 
geochronology; 
stratigraphy;see also under 
stratigraphy under Great 
P1ai~s; Rocky Mou~tains 

hot springs see thermal waters 
under hydrogeology;see 
thermal waters under 
hydrogeology under automatic 
data processing 

hydrocarbons see onder organ1c 
materials 
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hydrogen see also deuterium 
hydrogen--isotopes 

0/H: A compilation of fluid 
inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
(Hayba, D. 0.) 

Deuterium content of 
lignin and of the methyl 
and DH hydrogen of 
cellulose (Friedman, 
Irving) 

hydrogeology see arso ground 
water; hydrology 

hyd~ogeology 
ground water: Aquifer 

dewatering and drawdown at 
an open mine pit in 
northwestern Colorado 
(Saunders, Geoffrey P.) 

Case history; 
ground-water monitoring at 
an underground coal mine 
in West Central Colorado 
(Kimball, Dan B.) 

Colorado (Anonymous) 
Critique of ground water 

modeling in the Piceance 
Basin (Shepherd, R. G.) 

Estimating 1980 
ground-water pumpage for 
irrigation on the High 
Plains in parts of 
Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
(He i mes, F . J. ) 

Ground water in Raton 
basin, Las Animas County 
( Ge 1 don, A. L.) 

Ground water in the 
southeastern Uinta Basin, 
Utah and Colorado (Holmes, 
W. F.) 

Ground water use in 
Colorado (Majors, Thomas 
J.) 

Hydrologic and 
engineering considerations 
for ground-water 
monitoring wells at oil 
shale mines, Piceance and 
Uinta basins, Colorado and 
Utah (Miller, Glen A.) 

Improving monitoring 
efficiency of deep wells 
(Cadwgan, Richard M.) 

Piceance Basin 
hydrology; aquitards and 
aquicludes (Tait, D. B.) 

Rehabil1tation 
techniques on three deep 
we1ls in the Denver Basin, 
Colorado (Jehn, James L.) 

Role of solute-transport 
models in the analysis of 
groundwater salinity 
problems in agricultural 

areas (Konikow, L. F.) 
Some questions on 

Piceance Basin hydrology 
(Birman, Joseph H.) 

State report; Colorado 
(Konrad, Dwayne E.) 

The ground-water impacts 
of underground coal mining 
in the Somerset coal 
field, Delta and Gunnison 
counties, Colorado (Cox, 
Roy L.) 

The hydrogeology of the 
~aton Basin, southcentral 
Colorado (Howard, W. 
Brant) 

Water-level records for 
the northern High Plains 
of Colorado, 1978-82 
(Blattner, J. L.) 

Water-level records for 
the northern High Plains 
of Colorado, 1979-83 
(Blattner, J. L.) 

hydrology: Annual snowmelt 
and rainfall peak-flow 
data on selected foothills 
region streams, South 
Platte River, Arkansas 
River, and Colorado River 
basins, Colorado (Elliott, 
J. G.) 

Bed-form-dependent 
pulsating flow in Medano 
Creek, Colorado (Schumm, 
Stanley A.) 

Channel change workshop; 
Problem Number 1, Yampa 
River, Colorado; Problem 
Number 2, Poplar Creek, 
California; Problem Number 
3, Elk River, Kansas 
(Anonymous) 

Downstream river 
morphological changes from 
proposed reservoir 
construction on the Yampa 
River, Colorado (Li 
Ruh-Ming) 

Flow resistance of 
boulder-bed streams 
(Thorne, Colin R.) 

Hydrologic data for 
urban storm runoff in the 
Denver metropolitan area, 
Colorado (Gibbs, J. W.) 

Hydrologic data from 
Naval Oil Shale Reserves, 
Parachute Creek basin, 
northwestern Colorado, 
1975-79 (Patt, R. 0.) 

Hydrology of area 54, 
Northern Great Pla1ns and 
Rocky Mountain coa1 
provinces, Colorado and 
Wyoming (Kuhn, Gerhard) 

Hydrology of area 56, 
Northern Great Plains and 
Rocky Mountain coal 
provinces, Utah and 
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Colorado (Lines, G. C.) 
Limnology of Mt. Elbert 

Forebay; 1978-1979 
(Boehmke, John R.) 

Network model for 
optimal management of 
stream-aquifer systems 
(Phamwon, Sanguan) 

Optimal stream-aquifer 
system management (Andreu, 
Joaquin) 

Plan for hydrologic 
study of an area to be 
surface mined for· coal in 
northwestern Colorado 
(Williams, RichardS., 
Jr.) 

Possible effects of 
Cross Mountain and Juniper 
reservoirs on Lily Park 
and Box Elder reaches on 
Yampa River, Colorado 
·(Shen, Hsieh Wen) 

Predicted 1 imnology of 
the proposed Ridges Basin 
Reservoir (Baker, Lawrence 
A.) 

Probable impact of 
proposed reservoirs on 
several reaches of the 
Yampa River in Colorado; 
summary of discussions 
(Nordin, Carl F.) 

Quality of water, 
Colorado River basin (U. 
S. Department of the 
Interior) 

Quantity and quality of 
streamflow in the 
southeastern Uinta Basin, 
Utah and Colorado 
(Lindskov, K. L.) 

Rainfall-runoff data 
from small watersheds 1n 
Colorado, October 1977 
through September 1980 
(Cochran, B. J. ) 

Reservo1r construction 
and Yampa River morphology 
(Yang. Chih Ted) 

Selected biological 
characteristics of streams 
in the southeastern Uinta 
Basin, Utah and Colorado 
(Naten, R. W.) 

Sensit1vity to 
acidification of lakes in 
the Flat Tops Wilderness 
Area, Colorado (Turk, John 
T.) 

S1mulated effects of 
anticipated coal mining en 
dissolvea sol ids in 
selected tributaries of 
the \'ampa River, 
northwestern Colorado 
(Parker, R. S. ) 

Statistical summaries of 
selected strea~flow data; 
South Platte River in 

Subject Inde>. 

Colorado and Nebraska, 
North Platte and Platte 
rivers in Nebraska 
(Petsch, H. E., Jr.) 

Studies on the 
morphological 
characteristics of the 
Yampa River (Garde, R. J.) 

Temporal and spatial 
variations of solute 
pickup during runoff 
generation in saline 
hillslopes (Laronne, J. 
B.) 

Three-dimensional 
mathematical model for 
simulating the hydrologic 
system in the Piceance 
Basin, Colorado (Taylor, 
J. 0.) 

Water allocation 
management of a reach of 
the South Platte 
stream-aquifer system in 
Colorado (Morel-Seytoux, 
Hubert J.) 

Water and sediment flows 
in the Green Lakes Valley, 
Colorado Front Range 
( Ca i ne, Ne 1 ) 

Water-quality data for 
streams in the southern 
Yampa River basin, 
northwestern Colorado 
( Maura, W. S. ) 

White River basin oil 
shale water assessment 
(Waddington, R. E.) 

Yampa River (Galay, V. 
J.) 

Yampa River (Kellerhals. 
Rolf) 

maps: Depth to the water 
table (1976-1977) in the 
Greater Denver area, Front 
Range urban corridor, 
Colorado (Hillier, D. E.) 

Geology, altitude, and 
depth of the bedrock 
surface beneath the 
Ogallala Formation in the 
northern High Plains of 
Colorado (Borman, R. G.) 

Hydraulic 
characteristics of the 
principal bedrock aquifers 
in the Denver Basin, 
Colorado (Robson, S. G.) 

Predevelopment and 1980 
water table in the 
northern High Plains of 
Colorado; and water-level 
changes, predevelopment to 
1980, and 1975 to 1980 
(Borman, R. G. ) 

springs: Chemical and 
isotopic compositions of 
selected soda and hot 
spring waters, Colorado 
(Presser, T . S. ) 

hyd~logy/hydrology 

Colorado; basic data for 
thermal springs and wells 
as recorded in Geotherm 
(Bliss, J.D.) 

thermal waters: A 
hydrogeochemical 
comparison of the Waun~ta 
Hot Springs, Hortense, 
Castle Rock and Anderson 
Hot Springs (Dellechaie, 
Frank) . 

An integrated 
geophysical study of the 
Shaw Warm Spring area, San 
Luis Valley, South-central 
Colorado (Bond, Marc A.) 

Colorado; basic data for 
thermal springs and wells 
as recorded in Geotherm 
(Bliss, J.D.) 

Interpretation of water 
sample analyses, Waunita 
Hot Springs area, Gunnison 
County, Colorado 
(Carpenter, Robert H.) 

hydrogeology--methods 
water wells: Rehabilitation 

techniques on three deep 
wells in the Denver Basin, 
Colorado (Jehn, James L.) 

hydrology see also ground 
water; hydrogeology 

hydrology--rivers and streams 
reservoirs: Downstream 

river channel changes from 
diversions or reservoir 
construction; introduction 
(Simons, Daryl B.) 

sedimentation: Entrainment 
of gravel from naturally 
sorted riverbed material 
(Andrews, E. D.) 

water management: Network 
model for optimal 
management of 
stream-aquifer systems 
(Phamwon, Sanguan) 

hydrology--surveys 
Alpine lake-sediment 

studies, Front Range, 
Colorado; a contribution 
to the Long-Term 
Ecological Research (LTER) 
Program (Andrews, John T.) 

Annual snowmelt and 
rainfall peak-flow data on 
selected foothills region 
streams, South Platte 
River, Arkansas River, and 
Colorado River basins, 
Colorado (Elliott, J. G.) 

Bed-form-dependent 
pulsating flow in Medano 
Creek. Colorado (Schumm, 
Stanley A.) 

Flow resistance of 
boulder-bed streams 
(Thorne, Coli~ R.) 

Geothermal resource 
assessment of Hartsel. 
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Colorado (McCarthy, Kevin 
p.) 

Geothermal resource 
assessment of Hot Sulphur 
Springs, Colorado (Pearl, 
Richard Howard) 

Geothermal resource 
assessment of Ranger Warm 
Spring, Colorado 
(Zacharakis, Ted G.) 

Geothermal resource 
assessment of the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Geothermal resource 
assessment of the 
Steamboat-Routt Hot 
Springs area, Colorado 
(Pearl, Richard Howard) 

Geothermal resource 
assessment of western San 
Luis Valley, Colorado 
(Zacharakis, Ted G.) 

Hydrologic data for 
urban storm runoff in the 
Denver metropolitan area, 
Colorado (Gibbs, J. W.) 

Hydrologic data from 
Naval Oil Shale Reserves, 
Parachute Creek basin, 
northwestern Colorado, 
1975-79 (Patt, R. 0.) 

Hydrology and subsidence 
potential of proposed 
coal-lease tracts in Delta 
County, Colorado (Brooks. 
Tom) 

Opt1mal stream-aquifer 
system management (Andreu, 
Joaquin) 

Paleohydraulic 
reconstruction of 
flash-flood peaks from 
boulder deposits in the 
Colorado Front Range 
(Costa, John E.) 

Plan for hydrologic 
study of an area to be 
surface mined for coal in 
northwestern Colorado 
(Williams, RichardS., 
Jr. ) 

Predicted limnology of 
the proposed Ridges Basin 
Reservoir (Baker. Lawrence 
A. ) 

Probable impact of 
proposed reservoirs on 
several reaches of the 
Yampa River in Colorado; 
summary of discussions 
(Nordin. Carl F.) 

Quant1ty and quality of 
streamflow in the 
southeastern Uinta Basin, 
Utah and Colorado 
(Lindskov, K. L.) 
Rainfa~~-runoff da~a 

from small watersheds in 
Colorado, October 1977 

through September 1980 
(Cochran, B. J.) 

Role of solute-transport 
models in the analysis of 
groundwater salinity 
problems in agricultural 
areas (Konikow, L. F.) 

Sensitivity to 
acidification of lakes in 
the Flat Tops Wilderness 
Area, Colorado (Turk, John 
T. ) 

State-space streamflow 
forecasting model for 
optimal river basin 
management (Lazaro, R. C.) 

Temporal and. spatial 
variations of solute 
pickup during runoff 
generation in saline 
hillslopes (Laronne, J. 
B. ) 

Three-dimensional 
mathematical model for 
simulating the hydrologic 
system in the Piceance 
Basin, Colorado (Taylor, 
J. 0.) 

Water resources and 
potential hydrologic 
effects of oil-shale 
development in the 
southeastern Uinta Basin, 
Utah and Colorado 
(Lindskov, K. L.) 

Water resources data for 
Colorado, water year 1979; 
Volume 1, Missouri River 
basin, Arkansas River 
basin, and Rio Grande 
Basin (U. S. Geological 
Survey) 

Water resources data for 
Colorado, water year 1979; 
Volume 3, Dolores River 
Basin, Green River basin, 
and San Juan River basin 
(U. S. Geological Survey) 

Water resources data for 
Colorado, water year 1980; 
Volume i, Missouri River 
basin, Arkansas River 
basin, and Rio Grande 
Basin (U. S. Geological 
Survey) 

Water resources data for 
Colorado, water year 1980; 
Volume 3, Dolores River 
basin, Green River basin, 
and San Juan River basin 
(U. S. Geological Survey) 

Water resources data for 
Colorado. water year 1981; 
Volume 1, Missouri River 
basin, Arkansas River 
basin, and Rio Grande 
Basin (U. s. Geolog1cal 
Su:-vey) 

Water resources data for 
Colorado, water year i981: 

Volume 3, Dolores River 
basin, Green River basin, 
and San Juan River basin 
(U. S. Geological Survey) 

Water-resources 
investigations of the U. 
S. Geological Survey in 
Colorado; fiscal year 1983 
(Hawkinson, R. 0.) 

White River basin oil 
shale water assessment 
(Waddington, R. E.) 

Colorado River: Quality of 
water, Colorado River 
basin (U. S. Department of 
the Interior) 

Reliability of salinity 
predictions for the 
Colorado River (Malone, R. 
F . ) . 

Colorado River basin: Water 
resources data, Colorado, 
water year i981; Volume 2, 
Colorado River basin above 
Dolores River (U. S. 
Geological Survey) 

Water resources data for 
Colorado, water year 1979: 
Volume 2, Colorado River 
basin above Dolores River 
(U. S. Geological Survey) 

Water resources data for 
Colorado, water year 1980; 
Volume 2, Colorado River 
basin above Dolores River 
(U. S. Geological Survey) 

Elk River: Channel change 
workshop; Problem Number 
1, Yampa River, Colorado; 
Problem Number 2, Poplar 
Creek, California; Problem 
Number 3, Elk River, 
Kansas (Anonymous) 

Great Plains: A data 
management system for 
areal interpretive data 
for the High Plains in 
parts of Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
(Luckey. R. R. ) 

Central Region 
(Anonymous) 

Hydrology of area 54, 
Northern Great Plains and 
Rocky Mountain coal 
provinces, Colorado and 
Wyoming (Kuhn, Gerhard) 

Hydrology of area 56, 
No~thern Great Plains and 
Rocky Mountain coal 
provinces, Utah and 
Colorado (~ines, G. C.) 

Method for estimating 
historical irrigation 
requirements from ground 
water in the High Plains 
in parts of Colorado, 
Kansas, Nebraska, New 
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Mexico, Oklahoma, South 
Dakota, Texas, and Wyoming 
(He i mes, F . J. ) 

Green Lakes: Water and 
sediment flows in the 
Green Lakes Valley, 
Colorado Front Range 
(Caine, Ne 1 ) 

Kansas River: Sediment and 
channel-geometry 
investigations for the 
Kansas River bank 
stabilization study, 
Kansas, Nebraska, and 
Colorado (Osterkamp, Waite 
R.) 

Platte River: Statistical 
summaries of selected 
streamflow data; South 
Platte River in Colorado 
and Nebraska, North Platte 
and Platte rivers in 
Nebraska (Petsch, H. E., 
Jr. ) 

Poplar Creek: Channel 
change workshop; Problem 
Number 1, Yampa River, 
Colorado; Problem Number 
2, Poplar Creek, 
California; Proolem Number 
3, Elk River, Kansas 
(Anonymous) 

South Platte River: Water 
allocation management of a 
reach of the South Platte 
stream-aquifer system in 
Colorado (Morel-Seytoux. 
Hubert J.) 

Twin Lakes: Limnology of 
Mt. Elbert Forebay; 
1978-1979 (Boehmke, John 
R. ) 

Uinta Basin: Selected 
biological characteristics 
of streams in the 
southeastern Uinta Basin, 
Utah and Colorado (Naten. 
R. \II. ) 

White River: Trace elements 
in suspended sediment, 
southeastern Uinta Basin, 
Utah and Colorado 
( K i mba 11 , Briant A. ) 

Yampa River: Channel change 
workshop; Problem Number 
1, Yampa River, Colorado; 
Problem Number 2, Poplar 
Creek, California; Problem 
Number 3, Elk River, 
Kansas (Anonymous) 

Downstream river 
morphological .changes from 
proposea reservoir 
construction on the Yampa 
River, Colorado (Li 
Rull-Ming) 

Possible effects of 
Cross Mouncain and Jun1per 
reservo1rs on Lily Park 
and Box Elder reaches on · 

Subject Index 

Yampa River, Colorado 
(Shen, Hsieh Wen) 

Reservoir construction 
and Yampa River morphology 
(Yang, Chih Ted) 

Studies on the 
morphological 
characteristics of the 
Yampa River (Garde, R. J.) 

Yampa River (Galay, V. 
J. ) 

Yampa River (Kellerhals, 
Rolf) 

Yampa River basin: 
Simulated effects of 
anticipated coal mining on 
dissolved solids in 
selected tributaries of 
the Yampa River, 
northwestern Colorado 
(Parker, R. S.) 

Water-quality data for 
streams in the southern 
Yampa River basin, 
northwestern Colorado 
(Maura, W. S.) 

hydrothermal alteration see 
under processes under 
metasomatism 

hydrothermal processes see 
under mineral resources 
under mineral deposits. 
genesis;see under processes 
under mineral deposits, 
genesis;see under silver 
ores under mineral deposits. 
genesis;see under uranium 
ores unoer mineral deposits, 
genesis 

tee ages see glacial geology 
ichnofossils--biostratigraphy 

Cretaceous: Trace fossils 
in Upper Cretaceous shales 
of the Greenhorn and 
Niobrara cyclothems 
(Archer. Allen W.) 

ichnofossils--morphology 
Cretaceous: Hadrosaur 

locomotion and herding 
behavior; evidence from 
footprints in the 
Mesaverde Formation, Grand 
Mesa coal field, Colorado 
(Lockley. Martin G.) 

tracks: Estimated speed of 
a giant bipedal dinosaur; 
discussion and reply 
(Thulborn, Richard A.) 

ichnofossils--occurrence 
Cambrian: Age and depth of 

burial. Cambrian Lodore 
Formation, northeastern 
Utah and northwestern 
Colorado (Herr, Randy G.) 

igneous rocks see also flu1d 
inclusions; inclusions; 
intrusions; lava; magmas; 
metamorphic rocks; 
metascmatism; phase 
equi 1 ibria 

hydrology/igneous rockS 

Igneous rocks--alkalic 
co""osition 
intrusive rocks: Genetic 

imp 1 i cation of 
minor-element and 
Sr-isotope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area. 
Fremont and Custer 
counties. Colorado 
(Armbrustmacher, Theodore 
J. ) 

igneous rocks--basalts 
petrology: Geology and 

geochemistry of basalts 
from Fishers Peak Mesa, 
Colorado (Ryan, Timothy 
H. ) 

igneous rocks--composition 
mafic composition: A 

cryptovolcanic breccia 
pipe at Jack Flats, Eagle 
County, Colorado 
(Schneider, J i 1 1 L. ) 

igneous rocks--genesis 
models: Origin of middle 

Proterozoic granitic and 
rhyolitic rocks in the 
Midcontinent region of 
North Americ~ (Bickford, 
M. E.) 

igneous rocks--geochemistry 
isotopes: Isotopic 

composition of uranium and 
thorium in crystalline 
rocks (Rosholt. John N.) 

The chemical and 
isotopic record of 
rock-water interaction in 
the Sherman Granite, 
Wyoming and Colorado 
( Z i e 1 i nsk i , R. A. ) 

trace elements: Redskin 
Granite; a rare-metal-rich 
Precambrian pluton, 
Colorado, USA (Desborough. 
G. A.) 

igneous ~ocks--granites 
geochemfst,y: 

Identification of 
uraniferous granitoids in 
the USA using stream 
sediment geochemical data 
(Howarth, R J.) 

Silver Plume Granite; 
possible source of uranium 
in sandstone uranium 
deposits, Tallahassee 
Creek and High Park areas, 
Fremont and Teller 
counties, Colorado (Hills, 
F. A. ) 

igneous rocks--petrology 
lithostnatigraphy: 

Investigat1on of the 
basement rocks near 
Gunnison, Colorado (Vance. 
R. K.) 
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igneous rocks/intrusions 

igneous rocks--properties 
magnetic properties: Origin 

of NRM of San Juan 
volcanic rocks from 
Colorado, USA (Tanaka, 
Hidefumi) 

igneous rocks--pyroclastics 
ash-flow tuff: Large wave 

forms from the Fish Canyon 
Tuff, Colorado (Self, s.) 

ignimbrite: A lead isotope 
study of mid-Tertiary 
ignimbrites and lavas from 
the Sierra Madre 
Occidental. Chihuahua, 
Mexico (Barreiro, Barbara 
A. ) 

textures: Precambrian 
geology of the Iris area, 
Gunnison and Saguache 
counties, Colorado (Afifi, 
Abdulkader M.) 

tuff: Igneous sulfides in 
the Fish Canyon Tuff and 
the role of sulfur in 
calc-alkaline magmas 
(Whitney, James A.) 

volcanic ash: Physical and 
chemical characteristics 
of Mount St. Helens 
airborne debris lSedlacek, 
W. A.) 

igneous rocks--rhyolites 
uranium ores: Geology and 

geochemistry of uranium 
mineralization in 
rhyolites of the Nellie 
Creek area, Hinsdale 
County, Colorado (Gibbs, 
William Kirk, Jr.) 

igneous rocks--ultramafics 
kimberlite: Kimberlites; a 

petrologist's best friend 
(Bolivar, Stephen L.) 

Lower crustal granulite 
facies and related 
xenoliths from 
Coiorado-Wyomlng state 
line kimberlite (Bradley, 
S. D.) 

Mineralogical and 
textural-genetic 
classification of northern 
Colorado-southern Wyoming 
kimber1ites (McCallum, M. 
E.) 

igneous rocks--volcanic rocks 
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alteration: The mobility of 
uranium and other elements 
during alteration of 
rhyolite ash to 
montmoriilonite; a case 
study 1n the Troublesome 
Formation. Colorado, 
u.s. A ( Z i e 1 ; nsk i . R. A. ) 

petrology: Petrology of the 
Deer Peak volcanic rocks, 
Colorado (Dimarco, Michaei 
J.) 

ignimbrite see under 
pyroclastics under igneous 
rocks 

impact statements see also 
under environmental 
geology;see also under 
environmental geology under 
North Dakota 

incertae sedis see problematic 
fossils 

inclusions see also fluid 
inclusions 

i nclusions--mi nera 1 inclusi"ons 
pyrrhotite: Igneous 

sulfides in the Fish 
Canyon Tuff and the role 
of sulfur in calc-alkaline 
magmas (Whitney, James A.) 

inclusions--xenoliths 
granulites: Lower crustal 

granulite facies and 
related xenoliths from 
Colorado-Wyoming state 
1 ine kimberlite (Bradley, 
S. D.) 

infrared spectroscopy see 
under methods under 
spectroscopy 

Insecta--biogeography 
Holocene: 

Paleoenvironmental 
interpretations of 
Holocene insect fossil 
assemblages from the La 
Poudre Pass site, northern 
Colorado Front Range 
(Elias, S. A.) 

Insecta--Blattopteroida 
Carboniferous: The 

variability of the wings 
of Paleozoic Blattodea, 
Insecta; Part 1 
(Schneider, Jorg) 

Insecta--faunal studies 
Pleistocene: 

Paleoenvironmental 
interpretation of bark 
beetle fossils from two 
high altitude sites in the 
Colorado Rockies (Elias, 
S. A.) 

Insecta--miscellanea 
Oligocene: Latest Oligocene 

insects from the Creede 
Caldera in southwestern 
Colorado (Cuffey, R. J.) 

instruments see under field 
studies under rock 
mechanics;see under 
well-logging;see under 
seismic methods under 
geophysical methods 

intrusions see also igneous 
rocks; metamorphism; 
metasomatism 

intrusions--age 
aosolute age: Timing of 

mineralization and related 
intrusive activity near 
Central City, Colorado 

( R i ce . C . M . ) 
intrusions--batholiths 

zoning: Granite and 
rhyolite relationships of 
the Lake City Caldera 
area, Hinsdale County, 
Colorado (Ernst, Robert 
p. ) 

intrusions--composition 
alkalic composition: 

Mineral deposits 
associated with alkaline 
intrusive complexes; 
examples from Wyoming, 
Colorado, Montana, and 
California 
(Armbrustmacher, Theodore 
J. ) 

intrusions--dikes 
tuff: Results of the 

geologic mapping program 
during shaft sinking and 
subsequent station 
development at C-B track 
(Stellavato, Nick) 

intrusions--emplacement 
age: Bedrock geology of 

western Taylor Park, 
Gunnison County, Colorado 
(Bailey, Mark H.) 

intrusions--geochemistry 
genesis: Geology and 

geochemistry of uranium 
mineralization in 
rhyolites of the Nellie 
Creek area, Hinsdale 
County, Colorado (Gibbs, 
W i 1 1 i am Kirk, Jr.) 

intrusions--petrology 
mineral resources: 

Laramide-Tertiary 
intrusive rocks of 
Colorado (Young, Edward 
J.) 

intrusions--pipes 
breccia pipes: A 

cryptovolcanic breccia 
pipe at Jack Flats, Eagle 
County, Colorado 
(Schneider, J i 1 1 L . ) 

kimberlite: Diamond-bearing 
kimberlite pipes in 
Wyoming and Colorado 
(Hausel, W. Dan) 

intrusions--plutons 
distribution: Thermal 

effects on sedimentary 
organic matter and 
recognition and mapping of 
subjacent igneous plutons, 
Ruby Range, Colorado 
(Baker, Donald R.) 

geochemistry: Redskin 
Granite; a rare-metal-rich 
Precambrian pluton, 
Colorado, USA (Desborough, 
G. A.) 
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int~usions--ring complexes 
a I k a I i c compos it ion: 

Genetic implication of 
minor-element and 
Sr-isotope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area, 
Fremont and Custer 
counties, Colorado 
(Armbrustmacher, Theodore 
J. ) 

intrusions--stocks 
paleomagnetism: 

Paleomagnetism and aspects 
of structural deformation 
of the Red Mountain 
intrusive complex 
(Urad/Henderson molybdenum 
deposits), Empire. 
Colorado (Graaskamp, 
Garret W. ) 

petrology: Geology and 
mineralization of the 
Paradise Stock, Gunnison 
County, Colorado 
(Pillmore, Kathryn A.) 

Invertebrata see also 
Arthropoda; Echinodermata; 
foraminifera; ichnofossils; 
Insecta; Mollusca; 
problematic fossils 

invertebrates see also 
conodonts; foraminifers; 
mollusks; radiolarians; 
trilobites 

iron--geochemistry 
soils: Effect of redox on 

the solubility and 
availability of iron 
(Schwab, A . P . ) 

Estimation of the 
concentration of Fe/3+ 
and the (Fe/3+ ) -
(OH/- )/3 ion-proauct 
from equilibria EDTA in 
soil (Norvell, W. A.) 

isotope dating see absolute 
age 

isotopes see also absolute 
age; geocnronology 

isotopes--abundance 
crystalline rocks: Isotopic 

composition of uranium and 
thorium in crystalline 
rocks (Rosholt, John N.) 

isotopes--analysis 
soil gases: Seasonal and 

short-term variations in 
gas emission at an 
aseismic site (Jaacks. J. 
A ) 

isotopes--ca~bon 
~-13/C-12: Geochemical ano 

paleobiological evidence 
for the submarine spring 
origin of carbonate mounds 
in the Pierre Shale 
(Cretaceous) of Colorado 
(Arthur, M. A.) 

Subject Index 

Origin of natural gases 
in San Juan basin (Rice, 
D. D.) 

Relation of natural gas 
composition to thermal 
maturity and source rock 
type in San Juan Basin, 
northwestern New Mexico 
and southwestern Colorado 
(Rice, Dudley D.) 

Terrestrial influence 
and bioturbation effects 
on composition of organic 
matter in Middle 
Cretaceous shale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M.) 

isotopes--coal 
radioactive isotopes: 

Secular equilibrium of 
radium in Western coal 
(Case 1 1 a, V. R . ) 

tsotopes--hyd~ogen 
D/H: Deuterium content of 

lignin and of the methyl 
and OH hydrogen of 
cellulose (Friedman, 
Irving) 

isotopes--igneous rocks 
ratios: The chemical and 

isotopic record of 
rock-water interaction in 
the Sherman Granite, 
Wyoming and Colorado 
( Z i e 1 i nsk i , R. A. ) 

isotopes--lead 
Pb-206/Pb-204: A lead 

isotope study of 
mid-Tertiary ignimbrites 
and lavas from the Sierra 
Madre Occidental, 
Chihuahua, Mexico 
(Barreiro, Barbara A.) 

ratios: Silver Plume 
Granite-a possible source 
of uranium, Tallahassee 
Creek deposits (Hills, F. 
A.) 

isotopes--metal o~es 
stable isotopes: A 

compilation of fluid 
inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
(Hayba, D. 0.) 

isotopes--pet~leum 
tracers: Surface 

radiometric mapp1ng in oil 
and gas exploration 
(Morse, Jerome G.) 

isotopes--sedimentary rocks 
ratios: Geochemical and 

sedimentologic ind:cators 
of depositional 
environments and 
diagenetic trends in the 
Niobrara Formation (Upper 
Cretaceous), Colorado and 

intrusions/lead-zinc depOSits 

Kansas (Arthur, M. A.) 
Sedimentologic and 

diagenetic history of 
reservoirs in Niobrara 
Formation, Denver basin 
(Pollastro, R. M.) 

isotopes--strontium 
Sr-87/Sr-86: Genetic 

imp·l ication of 
minor-element and 
Sr-isotope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area, 
Fremont and Custer 
counties, Colorado 
(Armbrustmacher, Theodore 
J' ) 

isotopes--u~anium o~s 
stable isotopes: Ore 

emplacement in the 
Schwartzwalder mine, 
Jefferson County, Colorado 
(Anonymous) 

joints see under style under 
fractures 

~urassic see also under 
stratigraphy;see also under 
stratigraphy under Rocky 
Mountains 

land use see also under 
environmental geology; 
pollut1on 

landform description see under 
geomorphology 

landform evolution see under 
geomorphology 

lava see also igneous rocks; 
magmas 

lava--pet~ology 
lava flows: Geology and 

geochemistry of basalts 
from Fishers Peak Mesa, 
Colorado (Ryan, Timothy 
H.) 

l~ad--geochemtstry 
soils: Copper, molybdenum, 

lead, and silver in soils 
of the Bonanza Caldera, 
San Juan volcanic field, 
Colorado (Pride, Douglas 
E. ) 

lead--isotopes 
Pb-206/Pb-204: A lead 

isotope study of' 
mid-Tertiary ignimbrites 
and lavas from the Sierra 
Madre Occidentai, 
Chihuahua, Mexico 
(Barreiro, Barbara A.) 

Pb-210: Surface radiometric 
mapping in oil and gas 
exploration (Morse, Jerome 
G.) 

ratios: Sjlver Plume 
Granite-a possible source 
of uranium, Tallahassee 
Creek deposits (Hills, F. 
A. ) 

lead-zinc deposits see a!so 
under economic geology under 
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lebensspuren/metal ores 

Rocky Mountains 
lebensspuren see under 

biogenic structures under 
sedimentary structures;see 
under effects under 
diagenesis 

limestone see also under 
carbonate rocks under 
sedimentary rocks 

lineation see also structural 
analysis 

liquid inclusions see fluid 
inclusions 

lithium--analysis 
spectroscopy: The 

spectrochemical 
determination of beryllium 
and 1 ithium in stream 
sediments (Gallimore, D. 
L. ) 

lithium ores see also under 
economic geology 

magmas see also igneous rocks; 
intrusions; lava 

magmas--composition 
mafic composition: A 

cryptovolcanic breccia 
pipe at Jack Flats, Eagle 
County, Colorado 
(Schneider, Ji 11 L.) 

ultramafic composition: 
Mineralogical and 
textural-genetic 
classification of northern 
Colorado-southern Wyoming 
kimberl ites (McCallum, M. 
E. ) 

uranium ores: Geology and 
geochemistry of uranium 
mineralization in 
rhyolites of the Nellie 
Creek area, Hinsdale 
County, Colorado (Gibbs, 
W i 11 i am Kirk, Jr. ) 

magmas--differentiation 
chemical composition: 

Granite and rhyolite 
relationships of the Lake 
City Caldera area, 
Hinsdale County, Colorado 
(Ernst, Robert P.) 

fractional crystallization: 
Genetic implication of 
minor-element and 
Sr-iso•ope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area, 
Fremont and Custer 
counties, Colorado 
(Armbrustmacher, Theodore 
J. ) 

magmas--evolution 
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a~.idi:: compos1tion: Origin 
of middle Proterozoic 
granit1c and rhyolitic 
rocks in the Midcontinent 
reg1on of North America 
( B i cld ord. M. E _ ) 

magmas--genesis 
partial melting: Petrology 

of the Deer Peak volcanic 
rocks, Colorado (Dimarco, 
Michael J.) 

magmas--geochemistry 
metals: Petrology, 

geochemistry, and genesis 
of the A.O. porphyry 
copper complex in Jackson 
and Grand counties, 
northwestern Colorado 
(Karimpour, Mohammad 
Hassan) 

sulfur: Igneous sulfides in 
the Fish Canyon Tuff and 
the role of sulfur in 
calc-alkaline magmas 
(Whitney, James A.) 

magnetic surveys see under 
geophysical surveys 

magnetism of rocks and 
minerals see paleomagnetism 

Mammalia--Multituberculata 
Paleocene: A new species 

and additional material of 
Catopsal is (Mammalia, 
Multituberculata) from the 
Western Interior of North 
America (Middleton, 
Michael D.) 

Mamrnalia--Perissodactyla 
Miocene: The North American 

"Hipparion" datum and 
implications for the 
Neogene of the Old World 
(Woodburne, M. 0.) 

Mammalia--Primates 
Eocene: Dentition of eariy 

Eocene Pelycodus jarrovii 
(Mammalia, Primates) and 
the generic attribution of 
species formerly referred 
to Pelycodus (Gingerich, 
Philip D.) 

Mammalia--Sciuromorpha 
Pleistocene: Pleistocene 

vicariance, montane 
islands, and the 
evolutionary divergence of 
some chipmunks (genus 
Eutamias) (Patterson, 
Bruce D. ) 

mammals--biostratigraphy 
Oligocene: How isochronous 

are mammal ian 
biostratigraphic events? 
(Prothero, D. R.) 

mammals--paleoecology 
Cretaceous: Fossi 1 

vertebrates from the Upper 
Cretaceous Wil1iams Fork 
Formation (Mesaverde 
Group), Piceance Creek 
Basin, northwestern 
Colorado (Lucas, Spencer 
G.) 

manganese--geochemistry 
ground water: 

Interpretation of water 
sample analyses, Waunita 
Hot Spri~gs area, Gunnison 
County, Colorado 
(Carpenter, Robert H.) 

soils: The effect of redox 
on the solubility and 
availability of manganese 
in a Calcareous soil 
(Schwab, A. P.) 

mantle see also under 
seismology 

mapping see maps 
maps see also under areal 

geology; economic geology; 
environmental geology; 
geochemistry; geomorphology; 
geophysical surveys; 
hydrogeology; soils; 
structural geology;see also 
under hydrogeology under 
Great Plains 

maps--cartography 
geochemical maps: Computer 

mapping of soil and rock 
geochemistry; a comparison 
using data from the 
Breckenridge mining 
district, Colorado 
(Hasenohr, E. J.) 

mass movements see under 
geomorphology 

mass spectroscopy see under 
methods under spectroscopy 

mathematical geology see a!so 
automat1c data processing 

mathematical geology--methods 
statistical analysis: 

Prediction of local ore 
recoveries and ore-waste 
ratios at the Silver Bell 
uranium mine (Froidevaux, 
R. ) 

meetings see symposia 
mercury--geochemistry 

soils: Seasonal and 
short-term variations in 
gas emission at an 
aseismic site (Jaacks, J. 
A. ) 

Soil mercury 
investigations, Waunita 
Hot Springs (Ringrose. 
Charles D.) 

metal ores see also under 
economic geology; gold ores; 
silver ores;see also under 
economic geology under 
automatic data processing; 
bibliography; Colorado 
Plateau; Rocky Mountains; 
symposia 

metal ores--genesis 
ore-forming fluids: Origin 

of fluids and metals in 
porphyry and epithermal 
mineral deposits 
(LeAnderson, Jim) 
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phase equilibria: 
Acidity-salinity diagrams; 
application to greisen and 
porphyry deposits (Burt, 
Dona 1 d M.) 

metal ores--geochemistry 
fluid inclusions: A 

compilation of fluid 
inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
( Ha yba , D . 0 . ) 

metals--geochemistry 
igneous rocks: Redskin 

Granite; a rare-metal-rich 
Precambrian pluton, 
Colorado, USA (Desborough, 
G. A.) 

metamorphic rocks see also 
igneous rocks; metamorphism; 
metasomatism 

metamorphic 
rocks--lithostratigraphy 
Precambrian: Investigation 

of the basement rocks near 
Gunnison, Colorado (Vance, 
R .• K.) 

Proterozoic: Las Animas 
Formation (upper 
Precambrian) in the 
subsurface of soutneastern 
Colorado (Tweto, Ogden) 

metamorphic rocks--metaigneous 
rocks 
genesis: Orig1n of middle 

Protero=oic granitic and 
rhyolitic rocks in the 
Midcontinent region of 
North America (Bickford, 
M. E ) 

metabasalt: U-Pb 
geochronology and 
petrology of Proterozoic 
volcanic and plutonic 
rocks in central Colorado 
(Boardman, S. J.) 

metamorphic 
rocks--metasedimentary rocks 
genesis: Early Proterozoic 

metasediments from 
north-central Colorado; 
metamorphism, provenance, 
and tectonic setting 
(Condie, Kent C.) 

mineral composition; 
Bedrock geology of western 
Taylor Park, Gunnison 
County, Colorado (Bailey, 
Mark H.) 

metamorphic rocks--migmatites 
class 1 fication: Open- and 

closed-system migmatites 
in the Front Range, 
Colorado (Olsen, Sakiko 
N. ) 

metamorphic rocks--mineral 
assemblages 
ohasc cq~i'ibria: Topologic 

properties of c-component, 

Subject Index 

metal ores/mineral deposits, genesis 

(c+4) phase petrogenetic 
grids with applications to 
silica and metamorphic 
rocks in the Gold Creek 
area. Gunnison County, 
Colorado (Usdansky, Steven 
Ira) 

metamorphism see also 
metamorphic rocks; 
metasomatism 

metamorphism--contact 
metamorphism 
organic materials: Thermal 

effects on sedimentary 
organic matter and 
recognition and mapping of 
subjacent igneous plutons, 
Ruby Range, Colorado 
(Baker, Donald R.) 

metamorphism--P-T conditions 
low pressure: Early 

Proterozoic metasediments 
from north-central · 
Colorado; metamorphism, 
provenance, and tectonic 
setting (Condie, Kent C.) 

metasomatic rocks see also 
igneous rocks; metamorphic 
rocks; metamorphism; 
metasomatism 

metasomatic rocks--greisen 
phase equilibria: 

Ac1city-sa1inity diagrams: 
application to greisen and 
porphyry deposits (Burt, 
Donald M.) 

metasomatic rocks--skarn 
composition: Precambrian 

tungsten and copper-zinc 
skarn deposits o( 
South-central Colorado 
(Heinrich, E. William) 

metasomatism see also 
metamorphism; metasomatic 
rocks 

metasomatism--processes 
hydrothermal alteration: 

Paleomagnetism and aspects 
of structural deformation 
of the Red Mountain 
intrusive complex 
(Urad/Henderson molybdenum 
deposits), Empire, 
Colorado (Graaskamp, 
Garret W.) 

meteor craters see also 
meteorites 

meteorites--geochemistry 
Johnston Meteorite: 

Mineralogy, petrology, and 
trace element geochemistry 
of the Johnstown 
Meteorite; a brecc1ateo 
orthopyroxenite with 
siderophile and REE-rich 
components (Floran, R. J.) 

methods see under automatic 
data processing; chem:cal 
analysis: geochronology( 
hydrogeology: mathematical 

geology; mineral 
exploration; mining geology; 
spectroscopy 

Midwest see also North Dakota 
mineral deposits, 

genesis--concepts 
ore-forming fluids: Origin 

of fluids and metals in 
porphyry and epithermal 
mineral deposits 
(LeAnderson, Jim) 

mineral deposits, 
genesis--controls 
hydrogeological controls: 

Depositional setting of 
the Salt Wash Member of 
the Morrtson Formation, 
Southwest Colorado (Tyler, 
Noel) 

structural controls: Aspen, 
Grizzly Peak, Leadville, 
Colorado; Denver Region 
Exploration Geologists' 
Society 1982 field trip 
(Pansze, Art) 

The Fortune vein group 
and associated Manto 
orebodies, Resurrection 
Mine area. Northeast 
Leadville mining district, 
Colorado (Jonson, David) 

mineral deposits, 
genesis--copper ores 
igneous processes: 

Petrology, geochemistry, 
and genesis of the A.D. 
porphyry copper complex in 
Jackson and Grand 
counties, northwestern 
Colorado (Karimpour, 
Mohammad Hassan) 

mineral deposits, 
genesis--metal ores 
age : Timing of 

mineralization and related 
intrusive activity near 
Central City, Colorado 
( R i ce , C . M . ) 

epithermal processes: A 
compilation of fluid 
inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
(Hayba, D. 0.) 

mineralization: Precambrian 
tungsten and copper-zinc 
skarn deposits of 
South-central Colorado 
(Heinrich. E. W i lli am) 

processes, Geology of the 
Mississippian Leadville 
Limestone; Fulford area, 
Eagle County, Colorado 
(R1chards, Billy 0.) 

structural controls· 
Geology and econom1c 
geology of the Jpper 
Cunningham Gulch, 
Southeast Silverton. 
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mineral deposits, genesis/mineral exploration 

Colorado (Bazrafshan, 
Khosrow) 

mineral deposits, 
genesis--mineral resources 
hydrothermal processes: ·Ore 

genesis processes at 
Gilman-Leadville (Landis, 
G. P.) 

mineral deposits, 
genesis--polymetallic ores 
structural controls: 

Mineral exploration with 
Skylab photography in 
central Colorado (Prost, 
Gary) 

mineral deposits, 
genesis--processes 
epithermal processes: 

Exploration for epithermal 
gold and silver deposits; 
the epithermal model 
(Eimon, Paul) 

hydrothermal processes: 
Mineralization along the 
southern Amethyst Vein, 
Creede District, Colorado 
(Robinson, Richard) 

igneous processes: Geology 
of the Leadville mining 
district (Thompson, Tommy) 

Mineral deposits 
associated with alkaline 
intrusive complexes; 
examples from Wyoming, 
Colorado, Montana, and 
California 
(Armbrustmacher, Theodore 
J.) 

mineral deposits, 
genesis--silver ores 
hydrothermal processes: 

Bachelor Mountain silver 
deposit, Mineral County, 
Colorado {Smith, Jess W.) 

structural control~: Ore 
mineralogy and fluid 
inclusion study of the 
southern Amethyst vein 
system, Creede Mining 
District, Colorado 
(Robinson, Richard W.) 

mineral deposits, 
genesis--uranium ores 
conr.~ols: Field, model, and 

computer simulat1on study 
of some aspects of the 
origin and distribution of 
Colorado Plateau-type 
uranium deposits 
(Ethridge, Frank G.) 
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hydrothermal processes: 
Alteratio~ and ve1n 
m1ner·al1Za"t10n, 
Schwartzwalder Lranium 
ddposit, Front Range, 
Colorado (Wallace, Alan 
Ryan) 

precesses. Early 
Proterozoic or1gin for 
uranium mineralization in 

the Colorado Front Range 
(Nelson, C. E.) 

structural controls: 
Structural and 
mineralogical 
characteristics and 
distribution of 
carbonate-dominated fault 
breccias associated with 
uranium deposits, Front 
Range, Colorado (Wallace, 
Alan Ryon) 

mineral 
exploration--geochemical 
methods 
automatic data processing: 

Computer mapping of soil 
and rock geochemistry; a 
comparison using data from 
the Breckenridge mining 
district, Colorado 
(Hasenohr, E. J.) 

data: Geochemical analyses 
of rock, stream-sediment, 
and heavy-mineral 
concentrate samples 
collected from the Spanish 
Peaks Wilderness Study 
Area. Huerfano and Las 
Animas counties, Colorado 
(Budding. K . E . ) 

fluorspar: Fluorine in a 
closed drainage basin, 
Saguache and Alamosa 
counties. Colorado (Van 
A 1 s t i ne , R . E . ) 

meta! ores: Mineral 
resources of the 
Comanche-Big South, 
Neota-Flat Top, and Never 
Summer Wilderness Stuay 
Area, north-central 
Colorado (Pearson, R. C.) 

ore guides: An evaluation 
of stream sediment and 
heavy mineral concentrate 
geochemistry as aids in 
geologic mapping and 
mineral exploration in 
northern Colorado (Allen, 
Michael Steven) 

stream sediments: Analysis 
of stream sediment 
reconnaissance data for 
m1neral resources from the 
Montrose NTMS quadrangle, 
Colorado (Beyth, Michael) 

Geochemical and 
geostatistical evaluation, 
Arkansas Canyon planning 
unit, Fremont and Custer 
counties, Colorado 
(Wei 1 and, E. F . ) 

Identification of 
uraniferous granitoids in 
the USA using stream 
sed1ment geochemical data 
(Howar-th, R. J.) 

Resource evaluation 
using hydrogeochemical and 

stream sediment 
reconnaissance data 
(Beyth, M.) 

Stream-sediment 
geochemical survey of the 
Bureau of Land 
Management's Arkansas 
Canyon Planning Unit in 
south-central (Canon City 
area) Colorado (Weiland, 
E. F. ) 

techniques: Major, minor, 
and trace elements in 
samples from the Wheeler 
Wilderness Study Area, 
Colorado, as determined by 
inductively coupled .argon 
plasma-atomic emission 
spectrometry (Crock, J. 
G.) 

trace elements: Silver 
Plume Granite; possible 
source of uranium in 
sandstone uranium 
deposits. Tallahassee 
Creek and High Park areas, 
Fremont and Teller 
counties, Colorado (Hills, 
F. A. ) 

uranium ores: Uranium in 
Wheeler Basin, Grand 
County, Colorado (Young. 
E. J. ) 

mineral 
exploration--geological 
methods 
metal ores: Mineralization 

and other geologic factors 
related to the Morrison 
Formation in particular 
the northern two-thirds of 
the Colorado Plateau 
region; basic data and 
factor-analysis results 
(Cadigan, R.· A.) 

m1nel"al 
exploration--geophysical 
surveys 
gravity surveys: Principal 

facts for gravity stations 
in parts of Grand, Clear 
Creek, and Summit 
counties, Colorado 
(Abrams. G. A. ) 

well-logging: Drilling-mud 
emanometry, a new 
technique for uranium 
exploration (Bell, Mark 
w.) 

Potential uranium host 
rocks and structures in 
the central Great Plains 
(Zeller, E. J.) 

mineral explol"ation--methods 
uranium ores: Cortez 

Quadrangle, Colorado and 
Utah (Campbell, vohn A.) 

Craig Quadrangle, 
Colorado (Craig, Lawrence 
c.) 
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Denver Quadrangle, 
Colorado (Hills, F. Allan) 

Greeley Quadrangle, 
Colorado (Hills, F. Allan) 

Intermediate-grade 
uranium resource 
assessment project for 
part of the Maybell 
District, Sand Wash Basin, 
Colorado (Goodknight, C. 
s.) 

La Junta Quadrangle, 
Colorado and Kansas 
(McCarn, Dan W.) 

Moab Quadrangle, 
Colorado and Utah 
(Campbell, John A.) 

Pueblo Quadrangle, 
Colorado (Dickinson, 
Kendell A.) 

Uranium anomalies in 
Wyoming and parts of 
adjacent states 
(Goodknight, C. S.) 

Vernal Quadrangle, 
Colorado and Utah (Craig, 
Lawrence C.) 

mineral exploration--ore 
guides 
metal ores: Stratabound 

Precambrian sulfide 
depos1ts, Coloraoo and 
southern Wyoming 
(Sheridan, Douglas M.) 

uranium ores: Structural 
and mineralogical 
characteristics and 
distribution of 
carbonate-dominated fault 
breccias associated with 
uran1um deposits, Front 
Ranae, Colorado (Wallace, 
Ala;; Ryon) 

mineral exploration--remote 
sensing 
diamonds: Remote sensing 

exploration for poorly 
exposed kimberlite in the 
Colorado-Wyoming region 
(Marks, Janet E.) 

poiymeta/1 fc ores: Mineral 
exploration with Skylab 
photography in central 
Colorado (Prost, Gary) 

mineral 
exploration--techniques 
stream sediments: Stream 

sediment exploration 
sampling for kimberlite in 
Colorado-Wyoming, and 
techn1ques of diamond 
extraction (Brink, Carl) 

mineral inclusions see under 
inclusions 

mineral prospecting see 
mineral exploration 

mineral resources see also 
~nder economic geology;sec 
also unaer econom1c geclogy 
under Rocky Mountains 

Subject Index 

mineralogy 
arsenates: Theisite, a new 

mineral from Colorado 
( W i 11 i ams, S. A. ) 

carbonates: And they hunted 
rocks merrily, forever 
after (Lund, Merle) 

framework silicates, 
feldspar group: Field 
trip; west Maroon Pass 
orthoclase (Hall, Denis) 

framework silicates, silica 
minerals: Mount Antero 
crystal; the Colorado 
Hills are alive with the 
sounds of rock picks 
(Malocsay, Zoltan) 

miscellaneous minerals: 
Across the San Juan 
Mountains (Rickard, T. A.) 

Across the San Juan 
Mountains (Rickard, T. A.) 

Rockhounding in the 
Colorado Rockies (Carson, 
Xanthus) 

phosphates: April, 1936; 
Fluorescent minerals from 
1 ittle known localities 
(Seaman, David M.) 

Turquoise chief mine 
(Carson, Xanthus) 

rofng silicates: Turning 
barite into beryl 
(Morrison, Virginia) 

sulfates: Turning barite 
into beryl (Morrison, 
Virginia) 

minerals see also crystal 
growth 

minerals--arsenates 
theisite: Theisite, a new 

mineral from Colorado 
( W i 11 i ams, S. A. ) 

minerals--carbonates 
calcite: And they hunted 

rocks merrily, forever 
after (Lund, Merle) 

nahcolite: An update of 
saline zone oil shale 
development (Weichman, 
Ben) 

minerals--framework silicates, 
alkali feldspar 
orthoclase: Field trip; 

West Maroon Pass 
orthoclase (Hall, Denis) 

minerals--framework silicates, 
silica minerals 
quartz: Mount Antero 

crystal; the Colorado 
Hills areal ive with tne 
sounds of rock picks 
(Malocsay. Zoltan) 

minerals--miscellaneous 
minerals 
col lectfng: Rockhounding in 

the Colorado Rock1es 
(Carson, Xanthus) 

mineral exploration/mining geology 

minerals--occurrence 
collecting: Across the San 

Juan Mountains (Rickard, 
T. A.) 

Across the San Juan 
. Mountains (Rickard, T. A.) 

minerals--phosphates 
collecting: April, 1936; 

Fluorescent minerals from 
little known localities 
(Seaman, David M.) 

turquoise: Turquoise chief 
mine (Carson, Xanthus) 

mi nera 1 s- -r·i ng s i 1 i cates 
beryl: Some magnificent 

beryls from the Proctor 
collection (Zeitner, June 
Culp) 

Turning barite into 
beryl (Morrison, Virginia) 

minerals--sulfates 
barite: Turning barite into 

beryl (Morrison, Virginia) 
mintng geology--evaluation 

ground water: Piceance 
Basin hydrology; aquitards 
and aquicludes (Tait, D. 
B. ) 

Some questions on 
Piceance Basin hydrology 
(Birman, Joseph H.) 

surface mining: 
Depositional environments 
of a surface coal mine in 
Northwest Colorado 
(Massoth, Terry W.) 

mining geology--history 
mines: Across the San Juan 

Mountains (Rickard, T. A.) 
photography: Secure the 

shadow; Lachlan McLean, 
Colorado mining 
photographer (Smith, Duane 
A. ) 

mining geology--methods 
monitoring: Aquifer 

dewatering and drawdown at 
an open mine pit in 
northwestern Colorado 
(Saunders, Geoffrey P. 

Case history; 
ground-water monitoring at 
an underground coal mine 
in West Central Colorado 
(Kimball, Dan B. l 

Hydro ·1 og i c and 
engineering considerations 
for ground-water 
monitoring wells at oil 
shale mines, Piceance and 
Uinta basins, Colorado and 
Utah (Miller, Glen A.) 

Improving monitoring 
efficiency of deep wells 
{Cadwgan, Richard M.) 

mining geology--practice 
pol Iutton: Environmental 

and health conseq~ences of 
shale oil production in 
the USA (Chappeil, Willard 
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mining geology/organic materials 

R.) 

mining geology--technology 
hydraulic fracturing: 

Potential methane drainage 
using hydro fracturing, 
Carbondale coal field, 
Pitkin County, Colorado 
(Bigarella, Laertes P.) 

Miocene see also under 
stratigraphy 

Mississippian see also under 
stratigraphy 

Mollusca--Ammonoidea 
Cretaceous: The ammonites 

of the Pierre sea (Upper 
Cretaceous) in the Western 
U.S. (Hirsch, K. F.) 

mollusks--ammonoids 
Cretaceous: Upper 

Cretaceous stratigraphy 
and tectonic history of 
the Ridgway area, 
northwestern San Juan 
Mountains, Colorado 
(Weimer, Paul C.) 

mollusks--biostratigraphy 
Cretaceous: Mid-Cretaceous 

molluscan biostratigraphy 
and paleogeography of 
south-western part of 
Western Interior, United 
States (Cobban, w A. l 

Jurassic: Jurassic 
(Oxfordian and late 
Callovian) ammonites from 
the Western Interior 
region of the United 
States (Imlay, R. W.) 

molybdenum--geochemistry 
soils: Copper, molybdenum, 

1 ead, and s i 1 ver in so i 1 s 
of the Bonanza Caldera, 
San Juan volcanic field, 
Colorado (Pride, Douglas 
E. ) 

molybdenum ores see also under 
economic geology;see also 
under economic geology under 
automatic data processing 

mud volcanoes see also 
volcanology 

museums see also survey 
organizations 

museums--mineralogy 
Colorado School of Mines: A 

museum of quality (Bryan, 
Alan) 

natural gas see also under 
economic geology 

natural gas--exploration 
9eophysicsl merhods: New 

perspectives on 
radiometr•c explorat•on 
for oil and gas <Morse, 
Jer·ome G.) 

neotectonics see arso under 
structural geology 
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nitrogen--abundance 
oil shale: 

Ammonium-nitrogen in Green 
River Formation oil shale 
(Cooper, James E.) 

noble gases see also helium; 
radon 

North America see also Great 
Plains; Rocky Mountains 

North Dakota--economic geology 
coal: Permits handbook for 

coal development (Wayman, 
Cooper H.) 

North Dakota--environmental 
geology 
impact statements: Missouri 

River basin water 
resources management plan; 
A comprehensive, 
coordinated, joint plan 
for water and related land 
resources and draft 
environmental impact 
statement; Appendix H, 
Water resources problems 
and opportunities; 
Appendix G, State 
plannning objectives 
(Missouri River Basin 
Commission) 

Remedial action 
standards for inactive 
uranium processing sites 
(40 CFR 192); Volumes 1 
and 2 (U. S. Environmental 
Protection Agency, Office 
of Radiation Programs) 

reclamation: Reclamation of 
mined lands in the western 
coal region (Narten, P. 
F. ) 

oil see petroleum 
oil and gas ftelds see also 

under economic geology; 
natural gas; petroleum 

oil sands see also oil shale 
oil shale see also under 

economic geology 
oil shale--geochemistry 

chemical analysis: 
Milligram scale automatic 
preparative gas-liquid 
chromatography of the 
steranes and· triterpanes 
isolated from Green River 
Formation oil shale 
(Gelpi, Emilio) 

oil shale--resources 
global: Developments in oil 

shale in 1981 (Knutson, 
Carroll F.) 

Oligocene see also under 
stratigraphy 

ore guides see under mineral 
exploration 

organic materials see also 
natural gas; oil shale; 
petroleum 

organic materials--alteration 
thermal metamorphism: 

Thermal effects on 
sedimentary organic matter 
and recognition and 
mapping of subjacent 
igneous plutons, Ruby 
Range, Colorado (Baker, 
Donald R.) 

organic 
materials--geochemistry 
sedimentary rocks: 

Terrestrial influence and 
bioturbation effects on 
composition of organic 
matter in Middle 
Cretaceous shale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M.) 

sediments: Alpine 
lake-sediment studies, 
Front Range, Colorado; a 
contribution to the 
Long-Term Ecological 
Research (LTER) Program 
(Andrews, John T.) 

soils: Nutrient and organic 
matter dynamics in 
grasslands; effects of 
fire and erosion (Schimel, 
David Steven) 

Quantitative data for an 
alpine soi 1 
chronosequence, Colorado 
Front Range (Birkeland, P. 
w.) 

organic 
materials--hydrocarbons 
analysis: Identification of 

new steranes, terpanes, 
and branched paraffins in 
Green River Shale by 
combined capillary gas 
chromatography and mass 
spectrometry (Gallegos, E. 
J. ) 

Milligram scale 
automatic preparative 
gas-liquid chromatography 
of the steranes and 
triterpanes isolated from 
Green River Formation oil 
shale (Gelpi, Emi 1 io) 

composition: Ways of using 
oil shale in relation to 
the quality of its organic 
materials (Stumbur, Kh.) 

detect ion: Fault leakage 
characterization by 
integrative gas 
geochemistry/mass 
spectrometry/pattern 
recognition procedures 
<Hickey, J. C. ) 

genesis: High temperature 
simulation of petroleum 
formation (Evans, Robert 
James) 
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methane: Potential methane 
drainage using hydro 
fracturing, Carbondale 
coal field, Pitkin County, 
Colorado (Bigarella, 
Laertes P.) 

properties: Petrographic 
characterization and 
classification of oil 
shales (Imbus, Scott w.) 

thermal alteration: 
Relation of natu~al gas 
composition to thermal 
maturity and source rock 
type in San Juan Basin, 
northwestern New Mexico 
and southwestern Colorado 
(Rice, Dudley D.) 

o~ganic mate~ials--kerogen 
alteration: Thermal 

evolution experiments 
performed on kerogen from 
argillaceous rocks of the 
Green River Suite (Uinta 
Basin) (Vandenbrooks, M.) 

analysis: Comparative 
investigation of insoluble 
organic matter of some 
ancient sediments by 
bromination (Pfendt, P.) 

oxioat;on: Nature of 
kerogen from the Green 
R1ver Shale based on the 
character of the products 
of a forty-step alkaline 
permanganate oxidation 
lAmb 1 es , A . i 

shale: Structural 
investigations of 
Aleksinac Shale kerogen by 
chemical and spectroscopic 
methods (Vitorovic, D.) 

o~ogeny--absolute age 
Laramiae Orogeny: Timing of 

mineral izat1on and related 
intrusive activity near 
Central City, Colorado 
( R i ce , C . M . ) 

o~ogeny--evolution 
interpretation: North-south 

compression of Rocky 
Mountain foreland 
structures (Gries, Robbie) 

oxygen--isotopes 
O-t8;C-16: A compilation of 

fluid inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
(Hayba, D.· 0.) 

Geochemical and 
sedimentologic indicators 
cf depositional 
environments and 
diagenetic trends 1n the 
~iobrara Formation (Upper 
Cretaceous), Colorado and 
Kansas (Arthur, M. A.) 

P-T conditions see unde~ 
metamorphism 

Subject Index 

paleobotany 
Plantae: Cretaceous and 

early Tertiary floras of 
the intermountain area; a 
summary (Tidwell, William 
D.) 

New plant structures 
from the Triassic Dolores 
Formation in southwestern 
Colorado (Becker, Herman 
F. ) 

Paleocene see also under 
geochronology 

paleoclimatology--Holocene 
Paleoenvironmental 

interpretations of 
Holocene insect fossil 
assemblages from the La 
Poudre Pass site, northe~n 
Colorado Front Range 
( E 1 i as, S. A . ) 

Great Platns: Correlation 
of Holocene dune sands on 
the central Great Plains 
and their paleoclimatic 
implications (Madole, 
Richard F.) 

paleoclimatology--inte~~etat
ion 
environmental analysis: 

Climatic significance of 
lake and evaporite 
deposits (Eugster, Hans 
p. ) 

paleoclimatology--~u~assic 
Erg reconstruction; the 

Entrada Sandstone 
(Jurassic) of northern 
Utah and Colorado 
(Kocurek, G.) 

Rocky Mountains: Jurassic 
paleogeography and 
paleoclimate of the 
central and southern Rocky 
Mountain region (Kocurek, 
Gary) 

paleocltmatology--Pletstocene 
Paleoenvironmental 

interpretation of bark 
beetle fossils from two 
high altitude sites in the 
Colorado Rockies (Elias, 
S. A.) 

paleocltmatology--Te~tta~y 
Colorado Plateau: 

Cretaceous and early 
Tertiary floras of the 
intermountain area; a 
summary (Tidwell, William 
D. ) 

paleoecology--C~etaceous 
Foraminiferal 

b1ostratigraphy and 
paleobathymetry of the 
Pierre Shale, Colorado, 
Kansas and Wyoming 
(Bergstresser, Thomas 
James) 

o~ganic mate~ials/paleogeog~aphy 

paleoecology--Holocene 
Review of the late 

Quaternary history of 
vegetation and climate in 
the mountains of Colorado 
(Nichols, Harvey) 

paleoecology--ichnofossils 
Cretaceous: Trace fossils 

in Upper Cretaceous shales 
of the Greenhorn and 
Niobrara cyclothems 
(Archer, Allen W.) 

paleoecology--Insecta 
Holocene: 

Paleoenvironmental 
interpretations of 
Holocene insect fossil 
assemblages from the La 
Poudre Pass site, northern 
Colorado Front Range 
( E 1 i as, S. A. ) 

paleoecology--Pleistocene 
Paleoenvironmental 

interpretation of bark 
beetle fossils from two 
high altitude sites in the 
Colorado Rockies (Elias, 
S. A.) 

paleoecology--Reptilia 
Cretaceous: Hadrosaur 

locomotion and herding 
behavior; evidence from 
footprints in the 
Mesaverde Formation, Grand 
Mesa coal field, Colorado 
(Lockley, Martin G.) 

paleoecology--vertebrates 
Cretaceous: Fossi 1 

vertebrates from the Upper 
Cretaceous Williams Fork 
Formation (Mesaverde 
Group), Piceance Creek 
Basin, northwestern 
Colorado (Lucas, Spencer 
G.) 

Quaternary: The late 
Pleistocene and Holocene 
environment of 
southeastern Wyoming 
(Walker, Danny N.) 

Paleogene see also under 
stratigraphy 

paleogeography--C~taceous 
A model for migrating 

shelf-bar sandstones in 
upper Mancos Shale 
(Campanian), northwestern 
Colorado (Boyles. J. 
Michael) 

Comparison of 
wave-dominated deltaic 
deposits and associated 
sand-rich strand pla1ns, 
Mesaverde Group, Northwest 
Colorado (Boyles, J. · 
Michael) 

Major depositional 
cycles and reg;onal 
correlations of Upper 
Cretaceous rocks, southern 
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paleogeography/paragenesis 

Colorado Plateau and 
adjacent areas (Molenaar, 
C. M.) 

Mid-Cretaceous molluscan 
biostratigraphy and 
paleogeography of 
south-western part of 
Western Interior, United 
States (Cobban, W. A.) 

Paleogeography and 
eustatic-tectonic model of 
late Campanian 
(Cretaceous) 
sedimentation, 
southwestern Wyoming and 
northwestern Colorado 
(Kiteley, Louise W.) 

Relation of 
unconformities, tectonics, 
and sea level changes, 
Cretaceous of the Denver 
Basin and adjacent areas 
(Weimer, Robert J.) 

Shifting margin of the 
Cretaceous sea in the San 
Juan basin (Thaden, R. E.) 

Rocky Mountains: Relation 
of Upper Cretaceous 
regressive sandstone units 
of the San Juan Basin to 
source area tectonics 
(Cumella, Stephen P.) 

paleogeography--Jurassic 
· Jurassic (Oxfordian and late 

Callovian) ammonites from 
the Western Interior 
region of the United 
States (Imlay, R. W.) 

Rocky Mountains: Jurassic 
paleogeography and 
paleoclimate of the 
central and southern Rockv 
Mountain region (Kocurek,· 
Gary) 

paleogeography--Pennsylvanian 
Paleotectonic control of 

Pennsylvanian 
sed1mentation, Paradox 
Basin (Baars, D. L.) 

paleogeography--Proterozoic 
Early Proterozoic 

metasediments from 
north-central Colorado; 
metamorphism. provenance, 
and tecton1c setting 
(Condie, Kent C . J 

paleogeography--Tertiary 
Paleogeography and tectonic 

implications of Late 
Cretaceous to middle 
Tertiary rocks of southern 
Denver Basin, Colorado 
(Morse, David G. J 

paleomagnetism--interpretation 
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nar~ral remanent 
magnetization: Origin of 
NRM of San Juan volcanic 
,~ccks from Colorado, USA 
(Tanaka. Hidefumi) 

paleomagnetism--Miocene 
Colorado Plateau: 

Paleomagnetic evidence for 
tectonic rotation of the 
Colorado Plateau and Rio 
Grande Rift, New Mexico 
(Brown, L.) 

paleomagnetism--Oligocene 
How isochronous are 

mammalian biostratigraphic 
events? (Prothero, D. R.) 

Paleomagnetism and 
aspects of structural 
deformation of the Red 
Mountain intrusive complex 
(Urad/Henderson molybdenum 
deposits), Empire, 
Colorado (Graaskamp, 
Garret W.) 

paleomagnetism--Tertiary 
Paleointensity determination 

by a modified Thelliers' 
method (Keno, Masaru) 

paleontology 
Agnatha: Articulated 

Ordovician fish from Canon 
City, Colorado (Lehtola, 
Kathleen A.) 

Amphibia: Osteology, 
functional morphology, and 
palaeoecology of 
Coloraderpeton brilli 
Vaughn, a Pennsylvanian 
aistopod amphibian from 
Colorado (Gallup, Marc 
Richmond) 

Arthropoda: Reexamination 
of the Tertiary harvestmen 
from the Florissant 
Formation, Colorado 
(Arachnida; Opil iones; 
Palpatores) (Cokendolpher, 
James C.) 

Conodonta: Rossodus 
manitouensis (Conodonta), 
a new Early Ordovician 
index fossil (Repetski, 
John E.) 

ichnofossi Is: Estimated 
speed of a giant bipedal 
dinosaur; discussion and 
reply (Thulborn, Richard 
A. ) 

Insecta: Latest 01 igocene 
insects from the Creede 
Caldera in southwestern 
Colorado (Guffey, R. J.) 

The variability of the 
wings of Paleozoic 
Blattodea, Insecta; Part 
(Schneider, Jorg) 

Mamma I i a: A new species and 
additi~nal material of 
Catopsalis (Mammalia. 
Mwltituberculatal from the 
Western Interior of North 
America (M1ddleton, 
M1chael D.) 

Dentition of early 
Eocene Pelycodus rarrovii 

(Mammalia, Primates) and 
the generic attribution of 
species formerly referred 
to Pelycodus (Gingerich, 
Philip D.) 

Pleistocene vicariance, 
montane islands, and the 
evolutionary divergence of 
some cnipmunks (genus 
Eutamias) (Patterson, 
Bruce D.) 

Mollusca: The ammonites of 
the Pierre sea (Upper 
Cretaceous) in the Western 
U.S. (Hirsch, K. F.) 

Pisces: Walcott's discovery 
of Middle Ordovician 
vertebrates (Yochelson, 
E 1 1 is L.) 

Reptilia: Dinosaurs of the 
Colorado Plateau (Colbert, 
Edwin Harris) 

Hadrosaur locomotion and 
herding behavior; evidence 
from footprints in the 
Mesaverde Formation, Grand 
Mesa coal field, Colorado 
(Lockley, Martin G.) 

Paleosols see under clastic 
rocks under sedimentary 
rocks;see under genesis 
unde~ sedimentary rocks 

paleotemperature see geologic 
thermometry under fluid 
1nclusions 

Paleozoic see also 
Pennsylvanian; stratigraphy 

paleozoogeography see 
biogeography 

palynomorphs--biostratigraphy 
Holocene: Prehistoric man 

and climate; the view from 
timberline (Benedict, 
James B.) 

paragenests--lead-ztnc 
deposits 
A summary of the geology and 

ore deposits of the 
Bulldog Mountain Mine, 
Creede mining district, 
San Juan Mountains. 
Mineral County, Colorado 
(Roeber, M. M .. Jr.) 

paragenesis--metal ores 
Geology of the Leadville 

mining district (Thompson, 
Tommy) 

paragenesis--mineral resources 
Mineralization along the 

southern Amethyst Vein, 
Creede District, Colorado 
(Robinson, Richard) 

paragenesis--silver ores 
Rocky Mountains: A summary 

of the geology and ore 
deposits of the Bulldog 
Mountain Mine, Creede 
mining district, San Juan 
Mountains, Mineral County, 
Colorado (Roeber, M. M .. 
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Jr. ) 
Pennsylvanian see also under 

stratigraphy;see also under 
stratigraphy under Rocky 
Mountains 

Pennsylvanian--paleontology 
Echinodermata: Atokan 

crinoids (Strimple, H. L.) 
petroleum see also under 

economic geology;see also 
under economic geology under 
automatic data processing 

petroleum--exploration 
automatic data processing: 

Petroleum exploration; 
real world exampl€s using 
microcomputers (Maslyn, R. 
Mark) 

Use of interactive 
computer graphics to solve 
complex geological 
problems; a case study 
(Klahn, Louis J., Jr.) 

electrical methods: 
Exploring for subtle 
sandstone channels by use 
of electrical geophysics 
(Jordan, J . M. ) 

geophysical methods: New 
perspectives on 
rad1ometric exploration 
for oil and gas (Morse, 
Jerome G.) 

petroleum--genesis 
expe ..... imental studies: High 

temperature simulation of 
petroleum formation 
(Evans, Robert James) 

petrology 
igneous rocks: Large wave 

forms from the Fish Canyon 
Tuff, Colorado (Self, S.) 

Mineralogical and 
textural-genetic 
classification of northern 
Colorado-southern Wyoming 
k1mberl ites (McCallum, M. 
E.) 

Petrology of the Deer 
Peak volcanic rocks, 
Colorado (Dimarco, Michael 
J.) 

Physical and chemical 
characteristics of Mount 
St. Helens airborne debris 
(Sed 1 acek, w. A. ) 

Redskin Granite; a 
rare-metal-rich 
Precambrian pluton, 
Colorado, USA (Desborough, 
G. A.) 

The chem1cal and 
isotopic record of 
rock-water interaction in 
the Sherman Granite, 
Wyoming and Colorado 
( Z; e 1 i nsk i , R. A. ) 

:nc:usions: Lower crustal 
granulite facies and 
related xenoliths from 

SubJect Index 

Colorado-Wyoming state 
line kimberlite (Bradley, 
S. D.) 

intrusions: A 
cryptovolcanic breccia 
pipe at Jack Flats, Eagle 
County, Colorado 
(Schneider, Ji 11 L.) 

Geology and 
mineralization of the 
Paradise Stock, Gunnison 
County, Colorado 
(Pillmore, Kathryn A.) 

Granite and rhyolite 
relationships of the Lake 
City Caldera area, 
Hinsdale County, Colorado 
(Ernst, Robert P.) 

Thermal effects on 
sedimentary organic matter 
and recognition and 
mapping of subjacent 
igneous plutons, Ruby 
Range, Colorado (Baker, 
Dona 1 d R.) 

Java: Geology and 
geochemistry of basalts 
from Fishers Peak Mesa, 
Colorado (Ryan, Timothy 
H.) 

magmas: Igneous sulfides in 
the Fish Canyon Tuff and 
the role of sulfur in 
calc-alkaline magmas 
(Whitney, James A.) 

metamorphic rocks: Early 
Proterozoic metasediments 
from north-central 
Colorado; metamorphism, 
provenance, and tectonic 
setting (Condie, Kent C.) 

Open- and closed-system 
migmatites in the Front 
Range, Colorado (Olsen, 
Saki ko N.) 

Origin of middle 
Proterozoic granitic and 
rhyolitic rocks in the 
Midcontinent region of 
North America (Bickford, 
M. E. ) 

Topologic properties of 
c-component, (c+4) phase 
petrogenetic grids with 
applications to si1 ice and 
metamorphic rocks in the 
Gold Creek area, Gunnison 
County, Colorado 
(Usdansky, Steven Ira) 

U-Pb geochronology and 
petrology of Proterozoic 
volcanic and plutonic 
rocks in central Colorado 
(Boardman, S. J. I 

Phanerozoic see aiso 
Pennsylvanian: stratigraphy 

phase equilibria--mineral 
assemblages 
interpretation. Topologic 

properties of c-component, 

Pennsylvanian/quartz 

(c+4) phase petrogenetic 
grids with applications to 
silica and metamorphic 
rocks in the Gold Creek 
area, Gunnison County, 
Colorado (Usdansky, Steven 
Ira) 

phase equflibria--sflfcates 
K/2 0-AI/2 0/3 -Si0/2 H/2 0-

-F/2 OT:- Acidity-salinity 
diagrams; application to 
greisen and porphyry 
deposits (Burt,· Donald M.) 

phosphates see under minerals 
physical geography see 

geomorphology 
Pisces see also fish 
Pisces--occurrence 

Ordovician: Walcott's 
discovery of Middle 
Ordovician vertebrates 
(Yochelson, Ellis L.) 

Plantae see also algal flora; 
angiosperms; gymnosperms; 
ichnofossils; palynomorphs; 
problematic fossils; 
pteridophytes 

plate tectonics see also under 
tectonophysics;see also 
under tectonophysics under 
Colorado Plateau 

Pleistocene see also under 
stratigraphy 

plutons see under intrusions 
pollution see also under 

environmental geology; waste 
disposal 

pollution--pollutants 
effluents: Some chemical 

and mineralogical 
considerations important 
for understanding leachate 
chemistry (Peterson, E. 
J.) 

polymetallic ores see also 
under economic geology; gold 
ores; silver ores 

Precambrian see also under 
geochronology; stratigraphy 

precious stones see gems 
Primates see under Mammalia 
problematic 

fossils--occurrence 
Ordovician: Walcott's 

discovery of Middle 
Ordovician vertebrates 
(Yochelson, Ellis L.) 

Proterozoic see also under 
geochronology; stratigraphy 

pteridophytes--floral studies 
Te~tiary: Cretaceous and 

early Tertiary floras of 
the 1ntermountain area; a 
summary (Tidwel 1, William 
D.) 

pyroclastics see under igneous 
rocks 

quartz see under framework 
silicates, silica ffiinerals 
under minerals 
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Quaternary/rock mechanics 

Quaternary see also under 
stratigraphy;see also under 
.stratigraphy under Rocky 
Mountains 

quicksilver see mercury 
radar methods see under 

imagery under remote sensing 
radioactive dating see 

absolute age 
radioactivity methods see 

under geophysical methods 
radioactivity surveys see 

under geophysical surveys 
radiocarbon dating see 

absolute age 
radiolarians--paleoecology 

shelf environment~ 
Foraminiferal 
biostratigraphy and 
paleobathymetry of the 
Pierre Shale, Colorado, 
Kansas and Wyoming 
(Bergstresser. Thomas 
James) 

radium--isotopes 
radioactive isotopes: 

Secular equilibrium of 
radium in Western coal 
(Casella, V. R.) 

radon--geochemistry 
sedimentary rocks: 

Driii 1ng-mud emanometry, a 
new technique for uranium 
exploration (Beil, Mark 
w.) 

soil gases: Seasonal and 
short-term variations 1n 
gas emission at an 
aseismic site (Jaacks, u. 
A ) 

radon--isotopes 
petroleum: Surface 

radiometric mapping in oil 
and gas exploration 
(Morse, Jerome G.) 

rare earths--geochemistry 
copper ores: Petrology, 

geochemistry, and genesis 
of the A.D. porphyry 
copper complex in Jackson 
and Grand counties, 
northwestern Colorado 
(Karimpour, Mohammad 
Hassan) 
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granites: Identification of 
uraniferous gran1toids in 
the USA using stream 
sediment geochemical data 
(Howarth, R. J.) 

meteorites: Mineralogy, 
petro1ogy, and trace 
element geoche~1stry of 
the Johnstown Meteorite; a 
brecciated crthopyroxenite 
with siderophile a~d 
REE-rich components 
(Floren, R. J.) 

trace c!ements: Early 
Proterozoic metasediments 
from north-central 

Colorado; metamorphism, 
provenance, and tectonic 
setting (Condie, Kent C.) 

volcanic rocks: Petrology 
of the Deer Peak volcanic 
rocks, Colorado (Dimarco, 
Michael J.) 

reclamation see also under 
environmental geology; 
pollution;see also under 
environmental geology under 
North Dakota 

remote sensing see under 
mineral exploration;see also 
geophysical methods; 
geophysical surveys;see also 
under geophysical surveys 
under automatic data 
processing; Colorado Plateau 

remote sensing--imagery 
radar methods: Shuttle 

imaging radar; geologic 
applications (MacDonald, 
H.) 

reptiles see also Reptilia 
reptiles--paleoecology 

Cretaceous: Fossil 
vertebrates from the Upper 
Cretaceous Williams Fork 
Formation (Mesaverde 
Group), Piceance Creek 
Basin, northwestern 
Colorado (Lucas, Spencer 
G.) 

Reptilia see also reptiles 
Reptilia--dinosaurs 

Cretaceous: Est1mated speed 
of a giant bipedal 
dinosaur; discussion and 
reply (Thulborn, Richard 
A. ) 

Mesozoic: Dinosaurs of the 
Colorado Plateau (Colbert, 
Edwin Harris) 

Reptilia--Ornithischia 
Cretaceous: Hadrosaur 

locomotion and herding 
behavior; evidence from 
footprints in the 
Mesaverde Formation. Grand 
Mesa coal field, Colorado 
(Lockley, Martin G.) 

reservoir rocks see under 
diagenesis under sedimentary 
rocks;see under models under 
diagenesis;see under 
petroleum engineering under 
engineering geology 

reservoirs see also under 
engineering geology 

rhyolites see under igneous 
rocks 

ring silicates see under 
minerals 

rivers see under fluvial 
features under geomorphology 

rock mechanics see also soil 
mechanics 

rock mechanics--case studies 
oil shale: The mechanical 

behavior of Anvil Points 
oil shale at elevated 
temperatures and confining 
pressures (Zeuch, David 
H.) 

rock mechanics--deformation 
creep: Triaxial creep of 

oil shale and deform~tion 
of pillars in the in situ 
retorting environment 
( S i nha , K . P . ) 

high pressure: Spatial 
distribution of 
deformation moduli around 
the CSM/ONWI room, Edgar 
Mine, Idaho Springs, 
Colorado (Wadood, A.) 

hydraulic fracturing: 
Static and dynamic 
fracture behavior of oil 
shale (Costin, L. S.) 

stress: Estimating the 
gravitationally induced 
component of in-situ 
stress (Guth, L. R.) 

rock mechanics--elasticity 
stress: Prediction of 

hydraulic fracture azimuth 
from anelastic stra1n 
recovery measurements of 
oriented core (Teufel, 
Lawrence W.) 

rock mechanics--experimental 
studies 
electrical conductivity: 

The permittivity and 
electrical conductivity of 
oil shale (Piwinski i, A. 
J. ) 

hydraulic fracturing: Rock 
fabric and hydraulic 
fracturing; the 
implications for in-sit~ 

stress measurements and 
permeaoil ity enhancement 
(Logan, John M.) 

rock mechanics--field studies 
compressive strength: 

Aspects of the 
size-strength relationship 
of unjointed rocks 
(Swolfs, Henri S.) 

instruments: In situ 
geomechanics of 
crystalline and 
sedimentary rocks; Part 
III, First experiences 
with the C.S.I.R.O. 
hollow-inclusion stress 
cell (Swolfs. H. S.) 

rock mechanics--materials, 
properties 
permeability: Influence of 

deformation history on 
permeability ana specific 
storage of Mesaverde 
Sandstone (Senseny, Paul 
E.) 
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shale: Swelling shale and 
collapsing soil (Ruckman, 
A. C. ) 

tensile strength: Dynamic 
mechanical properties of 
two grades of oil shale 
(Schuler, K. W.) 

rock mechanics--site 
exploration 
permeabi I fty: Spatial 

distribution of 
permeability around 
CSM/ONWI room, Edgar Mine, 
Idaho Springs, Colorado 
(Montazer, Parviz) 

rock mechanics--techniques 
testing: Mini frac; an aid 

to formation in-situ 
stress and permeability 
measurements (Ahmed, 
Usman) 

Rocky Mountains--areal geology 
Elk Mountains: The Hayden 

Survey in the Elk 
Mountains (Chenoweth, 
Wi 11 iam L.) 

Uinta Mountains: The 
geologic story of the 
Uinta Mountains (Hansen, 
W. R. ) 

Rocky Mountains--economic 
geology 
fuel resources: Oil and gas 

prospecting beneath 
Precambrian of foreland 
thrust plates in Rocky 
Mountains (Gries, Robbie) 

lead-zinc deposits: A 
summary of the geology and 
ore deposits of the 
Bulldog Mountain Mine, 
Creede mining district, 
San Juan Mountains, 
Mineral County, Colorado 
(Roeber, M. M., Jr:) 

metal ores: The Creede 
m1ning district: history 
and overview (Eimon, Paul) 

Timing of mineralization 
and related intrusive 
activity near Central 
City, Colorado (Rice, C. 
M. ) 

mineral resources: Mineral 
resources of the 
Comanche-Big South, 
Neota-Flat Top, and Never 
Summer Wilderness Study 
Area, north-central 
Colorado (Pearson, R. C.) 

Mineralization along the 
southerr. Amethyst Vein, 
Creede District, Colorado 
(Robinson, Richard) 

sf tver o~es. Bachelor 
Mountain silver deposit. 
Mineral County, Colorado 
(Smith, Jess ~~. l 

Ore geology of the 
central Amethyst Vein 

Subject Index 

rock mechanics/sedimentary petrology 

area, Creede, Colorado 
(Giudice , P . M . ) 

Rocky Mountains--engineering 
geology 
earthquakes: The Rocky 

Mountain Arsenal well and 
the Denver earthquakes 
(Major, Maurice W.) 

Rocky Mountains--environmental 
geology 
ecology: Alpine 

lake-sediment studies, 
Front Range, Colorado; a 
contribution to the 
Long-Term Ecological 
Research (LTER) Program 
(Andrews, John T.) 

Rocky Mountains--geomorphology 
glacial geology: 

Preliminary quantitative 
study of Alpine subnival 
boulder pavements, 
Colorado Front Range, 
U.S.A. (Hara, Yoshio) 

Rocky Mountains--hydrogeology 
hydrology: Hydrology of 

area 54, Northern Great 
Plains and Rocky Mountain 
coal provinces, Colorado 
and Wyoming (Kuhn, 
Gerhard) 

Hydrology of area 56, 
Northern Great Plains and 
Rocky Mountain coal 
provinces. Utah and 
Colorado (Lines, G. C.) 

Rocky Mountains--petrology 
metamorphic rocks: Open

and closed-system 
migmatites in the Front 
Range, Colorado (Olsen, 
Sakiko N.) 

Rocky Mountains--soils 
soil erosion: Field and 

laboratory studies on 
alpine soil erodibility, 
southern Rocky Mountains, 
Colorado (Summer, Rebecca 
M.) 

Rocky Mountains--stratigraphy 
Holocene: Prehistoric man 

and climate; the view from 
timberline (Benedict, 
James B.) 

Jurassic: Jurassic 
paleogeography and 
paleoclimate of the 
central and southern Rocky 
Mountain region (Kocurek, 
Gary) 

Pennsylvanian: Minturn and 
Sangre de Cristo 
format1ons of southern 
Colorado; a prograding 
far.-delta to alluvial-fan 
sequence shed from 
ancestral Rocky Mountains 
(Lindsey, David A.) 

Quaternary. Glaciation of 
the Pikes Peak region, 

Colorado, U.S.A. (Huber, 
T. p.) 

Rocky Mountains--structural 
geology 
tectonics: North-south 

compression of Rocky 
Mountain foreland 
structures (Gries, Robbie) 

Upper Cretaceous 
stratigraphy and tectonic 
history of the Ridgway 
area, northwestern San 
Juan Mountains, Colorado 
(Weimer, Paul C.) 

salt see also under economic 
geology 

sandstone see also under 
clastic rocks under 
sedimentary rocks 

sedimentary petrology 
diagenesis: Diagenesis of 

feldspar in the Mintrun 
Formation (Pennsylvanian) 
of Colorado (Childers, 
David W.) 

sedimentary rocks: Analysts 
of the lacustrine 
sediments of the Creede 
Formation, Mineral County, 
Colorado (Batory, Bruce 
L.) 

Depositional 
environments of a surface 
coal mine in Northwest 
Colorado (Massoth, Terry 
w' ) 

Depositional 
environments of the Upper 
Triassic Dolores 
Formation, Southwest 
Colorado (Blodgett, Robert 
H.) 

Evaporite mineral 
cycles, Paradox Basin, 
Utah and Colorado (Raup, 
Orner B.) 

Facies-controlled 
diagenesis and reservoir 
character, Entrada 
Sandstone (Late Jurassic), 
Durango, Colorado (Ver 
Hoeve, Mark w.) 

Geochemical and 
sedimentologic indicators 
of depositional 
environments and 
diagenetic trends in the 
Niobrara Formation (Upper 
Cretaceous), Colorado and 
Kansas (Arthur, M. A.) 

Grain or1entation in 
shallow marine-shoreface 
sandstones (Shelton, John 
w.) 

Nature of kerogen from 
the G~een River Shale 
based on the character of 
the products of a 
forty-step alkaline 
permanganate oxidation 
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sedimentary petrology/sedimentary rocks 

( Amb 1 es, A . ) 
Petrographic 

characterization and 
classification of oil 
shales (Imbus, Scott W.) 

Seoimentology and 
tectonic implications of 
Oligocene Castle Rock 
Conglomerate, southern 
Denver Basin, Colorado 
(Morse, David G.) 

Upper Cretaceous shelf 
sandstones, northwestern 
Colorado; migrating 
sand-ridge model (Boyles, 
J. Michael) 

sedimentary structures: 
Analysis of Upper 
Cretaceous trace-fossil 
assemblages, U. S. Western 
Interior (Archer, Allen 
w. ) 

Geochemical and 
paleobiological evidence 
for the submarine spring 
origin of carbonate mounds 
in the Pierre Shale 
(Cretaceous) of Colorado 
( Arthur , M . A . ) 
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Trace fossil assemblages 
as indicators of 
snelf-sandstone facies. 
Upper Cretaceous, 
northwestern Colorado 
(Scott, Alan J.) 

sedimentarion: A model for 
migrating shelf-bar 
sandstones in upper Mancos 
Shale (Campanian), 
northwestern Colorado 
(Boyles, J. Michael) 

Clastic lacustrine 
sedimentation in Triassic 
of southwestern Colorado 
(Blodgett, Robert H.) 

Comparison of 
wave-dominated deltaic 
deposits and associated 
sand-rich strand plains, 
Mesaverde Group, Northwest 
Colorado (Boyles, J. 
Michael) 

Depositional 
environments of the Salt 
Wash sandstones (Upper 
Jurassic) in portions of 
Rio Blanco and Moffat 
counties, Colorado 
(Hartner, John D.) 

Depositional setting of 
the Salt Wash Member of 
~he Morrison Formation, 
So~thwest Colorado (lyle~. 

Noel) 
Origin of tne Glen Eyrie 

Member of the Founta1n 
Formation (O'Connell, Anne 
F. ) 

sedimenrs: Holocene lake 
sediments from subalp1ne 

and alpine lakes, Colorado 
Front Range; baseline 
studies (Andrews, John T.) 

Mineralogy and 
geochemistry of the Echo 
Park Alluvium, Colorado 
(Stallman, Georgia) 

Preliminary quantitative 
study of Alpine subnival 
boulder pavements, 
Colorado Front Range, 
U.S.A. (Hara, Yoshio) 

sedimentary rocks see also 
sedimentary structures; 
sedimentation; sediments 

sedimentary rocks--carbonate 
rocks 
alteration: Fossil tower 

karst near Molas Lake, 
Colorado (Maslyn, R. Mark) 

diagenesis: Geochemical and 
sedimentologic indicators 
of depositional 
environments and 
diagenetic trends in the 
Niobrara Formation (Upper 
Cretaceous), Colorado and 
Kansas (Arthur, M. A.) 

Sed1mentology, conodont 
distribution, and 
carbonate diagenes1s of 
the upper Morgan Formation 
(Middle Pennsylvanian), 
northern Utah and Colorado 
(Driese, Steven George) 

limestone: Carbonate 
petrology of the Fort Hays 
Member, Niobrara 
Formation, Boulder County, 
Boulder, Colorado (Bille, 
Sa 1 eh M.) 

sedimentary rocks--chemically 
precipitated rocks 
evaporites: Climatic 

significance of lake and 
evaporite deposits 
(Eugster, Hans P.) 

Evaporite mineral 
cycles, Paradox Basin, 
Utah and Colorado (Raup, 
Orner B.) 

sedimentary rocks--clastic 
rocks 
breccia: Analysis of the 

factors controlling cliff 
burial by talus within 
Blanca Massif, southern 
Colorado, U.S.A. 
(Olyphant, Greg A.) 

conglomerate: Sedimentology 
and tecton1c implications 
of Oligocene Castle Rock 
Conglomerate, southern 
Denver Basin, Colorado 
(Morse, David G.) 

environmental analysis: 
Stratigraphy of the Dakota 
ana aurrc Canyon 
formations near Gunnison, 
Colorado (Thomas, Mark H.) 

lithofacies: Clastic 
lacustrine sedimentation 
in Triassic of 
southwestern Colorado 
(Blodgett, Robert H.) 

lithostratigraphy: 
Comparison of 
wave-dominated deltaic 
deposits and associated 
sand-rich strand plains, 
Mesaverde Group, Northwest 
Colorado (Boyles, J. 
Michael) 

Paleosols: Depositional 
environments of the Upper 
Triassic Dolores 
Formation, Southwest 
Colorado (Blodgett, Robert 
H.) 

provenance: Minturn and 
Sangre de Cristo 
formations of southern 
Colorado; a prograding 
fan-delta to alluvial-fan 
sequence shed from 
ancestral Rocky Mountains 
(Lindsey, David A.) 

pyroclastics: Analysis of 
the lacustrine sediments 
of the Creede Formation, 
Mineral County, Colorado 
(Batory, Bruce L.) 

sandstone: A model for 
migrating shelf-bar 
sandstones in upper Mancos 
Shale (Campanian), 
northwestern Colorado 
(Boyles, J. Michael) 

Codell Sandstone, Denver 
Basin; frontier 
exploration in a mature 
basin (Weimer, Robert J.) 

Deposit i ona·l 
environments and reservoir 
properties. Lonetree 
Field, southern Denver 
Basin, Colorado (Dolson, 
John) 

Erg reconstruction; the 
Entrada Sandstone 
(Jurassic) of northern 
Utah and Colorado 
(Kocurek, G.) 

Grain orientation in 
shallow marine-shoreface 
sandstones (Shelton, John 
w. ) 

Poncho Field; Cretaceous 
"J" Sandstone 
stratigraphic traps; 
Denver Basin, Colorado 
(Ethridge, Frank G.) 

Relat1on of Upper 
Cretaceous regressive 
sandstone units of the San 
Juan Basin to source area 
tectonics (Cumella, 
Stephen P.) 

Upper Cretaceous shelf 
sandstones. n~·thwestern 
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Colorado; migrating 
sand-ridge model (Boyles, 
J. Michael) 

sedimentary rocks--diagenesis 
reservoir rocks: 

Paleotectonic, 
stratigraphic, and 
diagenetic history of 
Rangely area, Colorado 
(Koelmel, Mark) 

sedimentary 
rocks--environmental 
analysis 
deltaic environment: 

Morrowan stratigraphy, 
depositional systems, and 
hydrocarbon accumulation, 
Sorrento Field, Cheyenne 
County, Colorado (Orchard, 
David M.) 

marine environment: A 
paleo-oceanographic 
interpretation of the 
sedimentary structures, 
clay minerals, and organic 
matter in a core of the 
Middle Cretaceous 
Greenhorn Formation 
drilled near Pueblo, 
Colorado (Pratt. Lisa 
Mary) 

sedimentary rocks--genesis 
Paleosols: Origin of the 

Glen Eyrie Member of the 
Fountain Formation 
(O'Connell, Anne F. 

sedimentary 
rocks--geochemistry 
organic materials: 

Comparative investigation 
of 1nsoluble organic 
matter of some ancient 
sediments by bromination 
(Pfendt, P.) 

Nature of kerogen from 
the Green River Shale 
based on the character of 
the products of a 
forty-step alkaline 
permanganate oxidation 
( Amb 1 es , A . ) 

Structural 
investigations of 
Aleksinac Shale kerogen by 
chemical and spectroscopic 
methods (Vitorovic, D.) 

Terrestrial influence 
and bioturbation effects 
on composition of organic 
matter in Middle 
Cretaceous shale and 
1 imestone sequence near 
Pueblo, Colorado (Pratt, 
L 1 sa M. l 

Thermal evolution 
experiments performed on 
kerogen from argillaceous 
rocks of the Green River 
Suite (Uinta Basin) 
(Vandenbrooks, M ) 

Subject Index 

sedimentary rocks/sedimentary structures 

sedimentary rocks--lithofacies 
shelf environment: Trace 

fossil assemblages as 
indicators of 
shelf-sandstone facies, 
Upper Cretaceous, 
northwestern Colorada 
(Scott, Alan J.) 

sedimentary 
rocks--lithostratigraphy 
Cretaceous:. Major 

depositional cycles and 
regional correlations of 
Upper Cretaceous rocks, 
southern Colorado Plateau 
and adjacent areas 
(Molenaar, C. M.) 

Stratigraphy of the 
Mowry Shale (Cretaceous), 
western Denver Basin, 
Colorado (de Rojas, 
Isabel) 

Jurassic: Stratigraphic 
sections of Middle 
Jurassic Entrada Sandstone 
and related rocks from 
Dewey Bridge, Utah, to 
Bridgeport, Colorado 
( 0' Su 11 ivan, R. B. ) 

Tertiary: Paleogeography 
and tectonic implications 
of Late Cretaceous to 
middle Tertiary rocks of 
southern Denver Basin, 
Colorado (Morse, David G.) 

sedimentary rocks--organic 
residues 
coal: Depositional 

environments of a surface 
coal mine in Northwest 
Colorado (Massoth, Terry 
w. ) 

Petrography and 
fluorescence properties of 
bituminous coals of the 
Spanish Peaks region, 
Colorado (Dutcher, Russell 
R.) 

oil shale: 
Ammonium-nitrogen in Green 
River Formation oil shale 
(Cooper, James E.) 

Descriptions of four 
stratigraphic sections of 
parts of the Green River 
and Uinta formations in 
the eastern Uinta Basin, 
Uintah County, Utah, and 
Rio Blanco County, 
Colorado (Cashion, W. B.) 

Geochemical and 
mineralogical analyses of 
U. S. Geological Survey 
oil-shale core CR-2. 
Piceance c~eek basin, 
Colorado (Dean, W. E.) 

Petrographic 
characterization and 
classification of oil 
shales (Imbus, Scott W.) 

sedimentary rocks--properties 
reservoir properties: 

Facies-controlled 
diagenesis and reservoir 
character, Entrada 
Sandstone (Late Jurassic), 
Durango, Colorado (Ver 
Hoeve, Mark W.) 

sedimentary structures see 
also sedimentary rocks; 
sediments 

sedimentary 
structures--bedding plane 
i rregul ari ties 
mounds: Geochemical and 

paleobiological evidence 
for the submarine spring 
origin of carbonate mounds. 
in the Pierre Shale 
(Cretaceous) of Colorado 
(Arthur, M. A. ) 

sand waves: 
Facies-controlled 
diagenesis and reservoir 
character, Entrada 
Sandstone (Late Jurassic), 
Durango, Colorado (Ver 
Hoeve, Mark W.) 

sedimentary 
structures--biogenic 
structures 
biorurbation: Terrestrial 

influence and bioturbation 
effects on composition of 
organic matter in Middle 
Cretaceous shale and 
limestone sequence near 
Pueblo, Colorado (Pratt, 
Lisa M.) 

environmental analysis: 
Stratigraphy of the Mowry 
Shale (Cretaceous), 
western Denver Basin, 
Colorado (de Rojas, 
Isabel) 

lebensspuren: Analysis of 
Upper Cretaceous 
trace-fossil assemblages, 
u. S. Western Interior 
(Archer, Allen W.) 

Trace fossil assemblages 
as indicators of 
shelf-sandstone facies, 
Upper Cretaceous. 
northwestern Colorado 
(Scott, Alan J.) 

sedimentary 
structures--environmental 
analysts 
arid environment: ~rg 

reconstruction; the 
Entrada Sandstone 
(Jurassic) of no~thern 
Utah and Coloraoo 
(Kocurek. G. l 

fluvial environ~en~: 

Depositional environments 
of the Upper Triassic 
Dolores Formation, 
Southwest Co1orado 
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sedimentary structures/sedimentation 

(Blodgett, Robert H.) 
nearshore environment: A 

model for migrating 
shelf-bar sandstones in 
upper Mancos Shale 
(Campanian), northwestern 
Colorado (Boyles, J. 
Michael) 

shelf environment: Upper 
Cretaceous shelf 
sandstones, northwestern 
Colorado; migrating 
sand-ridge model (Boyles, 
J. Michael) 

sedimentary structures--planar 
bedding structures 
bedding: Lateral variation 

of oil shale grade in the 
Green River Formation 
(Miller, Karl A.) 

cross-oedding: 
Sedimentology and tectonic 
implications of Oligocene 
Castle Rock Conglomerate, 
southern Denver Basin, 
Colorado (Morse, David G.) 

cyclothems: Trace fossils 
in Upper Cretaceous shales 
of the Greenhorn and 
Niobrara cyclothems 
(Arcner. Allen W.) 

:mbrication: Grain 
orientation in shallow 
marine-shoreface 
sandstones (Shelton. John 
w. ) 

sand bodies: Variation in 
depositional systems along 
shoreline embayments; 
modern and ancient 
examples (Hayes, Miles 0.) 

stratification: Large-scale 
bed configurations 
(macroforms), Platte River 
basin, Colorado and 
Nebraska: primary 
structures and formative 
processes (Crowley, K. D.) 

sedimentary structures--soft 
· sediment deformation 

environmental analysis: 
Soft-sediment deformation 
by rock glaciers, Indian 
Peaks wilderness area, 
Colorado Front Range 
\Benedict. James B.) 

sedimentation--controls 
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tectonic controls: 
Influence of Precambrian 
shear zones on Paleozoic 
rocks 1n southeastern 
Colorado (Ford, Jon R.) 

Paleogeography and 
eustatic-tectonic modei of 
1 ate Campania:-, 
(Cretaceous) 
sedimentation, 
southwestern Wyoming and 
northwestern Colorado 
(Kiteley, Louise w.) 

Paleostructure analysis 
of the Pierre Shale, 
west-central Denver Basin, 
Colorado (Weimer, Robert 
J.) 

Paleotectonic control of 
Pennsylvanian 
sedimentation, Paradox 
Basin (Baars, D. L.) 

Paleotectonism reflected 
in the Niobrara Formation 
of the northern Great 
Plains (Shurr. George W.) 

Relation of 
unconformities, tectonics, 
and sea level changes, 
Cretaceous of the Denver 
Basin and adjacent areas 
(Weimer, Robert J.) 

Relation of Upper 
Cretaceous regressive 
sandstone units of the San 
Juan Basin to source area 
tectonics (Cumella, 
Stephen P.) 

Tectonics, 
sedimentation, and 
petroleum potential. 
northern Denver Basin, 
Colorado, Wyoming, and 
NebrasKa (Sonnenberg, 
Stephen A. l 

Upper Cretaceous 
stratigraphy and tectonic 
history of the Ridgway 
area. northwestern San 
Juan Mountains, Colorado 
(Weimer, Paul C.) 

sedimentation--cyclic 
processes 
deltaic sedimentation: 

Minturn and Sangre de 
Cristo formations of 
southern Colorado; a 
prograding fan-delta to 
alluvial-fan sequence shed 
from ancestral Rocky 
Mountains (Lindsey, David 
A.) 

marine sedimentation: 
Evaporite mineral cycles, 
Paradox Basin, Utah and 
Colorado (Raup, Orner B.) 

nearshore sedimentation: 
Cadell Sandstone. Denver 
Basin; frontier 
exploration in a mature 
basin (Weimer, Robert J.) 

Major depositional 
cycles and regional 
correlations of Upper 
Cretaceous rocks, southern 
Colorado Plateau and 
adjacent areas (Molenaar. 
'"' M.) 

sedimentation--diagenesis 
cyclic processes: 

Sedimentology, conodont 
distribution, and 
carbonate diagenesis of 

the upper Morgan Formation 
(Middle Pennsylvanian), 
northern Utah and Colorado 
(Driese, Steven George) 

marine environment: 
Diagenetic sequence 
related to structural 
history and petroleum 
accumulation; Spindle 
Field, Colorado (Porter, 
Karen W.) 

sedimentation--environment 
alpine environment: Alpine 

lake-sediment studies, 
Front Range, Colorado; a 
contribution to the 
Long-Term Ecological 
Research (LTER) Program 
(Andrews, John T.) 

coastal environment: 
Variation in depositional 
systems along shoreline 
embayments; modern and 
ancient examples (Hayes, 
Mi 1 es 0.) 

deltaic environment: 
Comparison of 
wave-dominated deltaic 
deposits and associated 
sand-rich strand plains, 
Mesaverde Group, Northwest 
Colorado (Boyles, J. 
Michael) 

Depositional 
environments and reservoir 
properties, Lonetree 
Field, southern Denver 
Basin, Colorado (Dolson, 
John) 

Morrowan stratigraphy, 
depositional systems, and 
hydrocarbon accumulation, 
Sorrento Field, Cheyenne 
County, Colorado (Orchard, 
David M.) 

fluvial environment: 
Depositional environments 
of the Salt wash 
sandstones (Upper 
Jurassic) in portions of 
Rio Blanco and Moffat 
counties. Colorado 
(Hartner, John D.) 

Depositional setting of 
the Salt Wash Member of 
the Morrison Formation, 
Southwest Colorado (Tyler. 
Noel) 

Late Cretaceous 
anastomosing fluvial 
systems, northwestern 
Coloradc (Payne, John B.) 

Sedimentology and 
tecton1c implications of 
01 igocene Castle Rock 
Conglomerate, southern 
Denver Basin, Colorado 
(Morse. David G.) 

1 acustrine environment: 
Analysis of the lacustrine 
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sediments of the Creede 
Formation, Mineral County, 
Colorado (Batory, Bruce 
L.) 

Clastic lacustrine 
sedimentation in Triassic 
of southwestern Colorado 
(Blodgett, Robert H.) 

marine environment: A 
paleo-oceanographic 
interpretation of the 
sedimentary structures, 
clay minerals, and organic 
matter in a core of the 
Middle Cretaceous 
Greenhorn Formation 
drilled near Pueblo, 
Colorado (Pratt, Lisa 
Mary) 

Stratigraphy of the 
Mowry Shale (Cretaceous), 
western Denver Basin, 
Colorado (de Rojas, 
Isabel) 

nearshore environment: 
Origin of the Glen Eyrie 
Member of the Fountain 
Formation (O'Connell, Anne 
F. ) 

shallow-water environment: 
Geochemical and 
sedimentolog1c indicators 
of depositional 
environments and 
diagenetic trends in the 
Niobrara Formation (Upper 
Cretaceous). Colorado and 
Kansas (Arthur. M. A.) 

shelf environment: Codell 
Sandstone; new exploration 
play, Denver Basin 
(Weimer. Robert J.) 

Trace fossil assemblages 
as indicators of 
shelf-sandstone facies. 
Upper Cretaceous, 
northwestern Colorado 
(Scott, Alan J.) 

sedimentation--processes 
nearshore sedimentation: A 

model for migrating 
shelf-bar sandstones in 
upper Mancos Shale 
(Campanian), northwestern 
Colorado (Boyles. J. 
M1cnae1 J 

sedimentation--transport 
marine transport:· Upper 

Cretaceous shelf 
sandstones, northwestern 
Colorado; migrating 
sand-ridge model (Boyles, 
J. M1chael) 

mass rr:ovemer.ts: Analys1s cf 
the factors contro11 ing 
cl 1ff burial by talus 
w1thin Blanca Massif, 
southern Colorado, U.S.h. 
(Olyohant. Greg A.) 

Subject Index 

processes Probable 
nonglac al origin of 
"till" n the mountains of 
north-central Colorado 
(Madole, Richard F.) 

stream transport: 
Bed-form-dependent 
pulsating flow in Medano 
Creek, Colorado (Schumm, 
Stanley A.) 

Entrainment of gravel 
from naturally sorted 
riverbed material 
(Andrews, E. D.) 

Large-scale bed 
configurations 
(macroforms), Platte River 
basin, Colorado and 
Nebraska; primary 
structures and formative 
processes (Crowley, K. D.) 

Paleohydraulic 
reconstruction of 
flash-flood peaks from 
boulder deposits in the 
Colorado Front Range 
(Costa, John E.) 

Sediment and 
channel-geometry 
investigations for the 
Kansas River bank 
stabilization study, 
Kansas, Nebraska, and 
Colorado (Osterkamp, Waite 
R. ) 

turbidity currents: 
Precambrian geology of the 
Iris area. Gunnison and 
Saguache counties, 
Colorado (Afifi, 
Abdulkader M.) 

wind transport: Correlation 
of Holocene dune sands on 
the central Great Plains 
and their paleoclimatic 
implications (Madole, 
Richard F.) 

Erg reconstruction; the 
Entrada Sandstone 
(Jurassic) of northern 
Utah and Colorado 
(Kocurek, G.) 

sediments see also sedimentary 
rocks; sedimentary 
structures; sedimentation 

sediments--clastic sediments 
alluvium: Mineralogy and 

geochemistry of the Echo 
Park Alluvium, Colorado 
(Stallman, Georgia) 

boulders: Paleohydraulic 
reconstruction of 
flash-flood peaks from 
boulder deposits in the 
Coloraao Front Range 
(Costa, John E.) 

Preliminary quantitative 
study of Alpine subnival 
bo~lder pavements, 
Colorado Front Range, 

sedimentation/seismology 

U.S.A. (Hara, Yoshio) 
diamicton: Probable 

nonglacial origin of 
"till" in the mountains of 
north-central Colorado 
(Madole, Richard F.) 

lake sediments: Holocene 
lake sediments from 
subalpine and alpine 
lakes, Colorado Front 
Range; baseline studies 
(Andrews, John T.) 

till: Quaternary geology 
and neotectonics of the 
west flank of the northern 
Sangre de Cristo 
Mountains, south-central 
Colorado (McCalpin, James 
p. ) 

sediments--environmental 
analysis 
lacustrine environment: 

Climatic significance of 
lake and evaporite 
deposits (Eugster, Hans 
p.) 

sediments--geochemistry 
organic materials: Alpine 

lake-sediment studies, 
Front Range, Colorado; a 
contribution to the 
Long-Term Ecological 
Research (LTER) Program 
(Andrews, John T.) 

seismic methods see under 
geophysical methods 

seismic surveys see under 
geophysical surveys 

seismology see also 
engineering geology 

seismology 
crust: Crustal and upper 

mantle velocity studies in 
the Colorado Plateau 
interior from seismic 
P-wave arrivals and 
gravity data (Humphrey, J. 
R. ) 

mantle: Crustal and upper 
mantle velocity studies in 
the Colorado Plateau 
interior from seismic 
P-wave arrivals and 
gravity data (Humphrey, J 
R.) 

se;smology--earthquakes 
precursors: Seasonal and 

short-term variations in 
gas emission at an 
aseismic site (Jaacks, J. 
A. ) 

seismology--propert;es 
I fthosphere: Crustal and 

upper mantle veloc1ty 
studies in the Coloraao 
Plateau interior from 
seismic P-wave arrivals 
and grav it~· da -;:a 
(Humphrey, J. R.) 
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seismology/soils 

seismology--seismicity 
history: Recorded 

seismicity of Colorado 
(Butler, David) 

shale oi 1 see oi 1 shale 
shear zones see under effects 

under faults 
silver--geochemistry 

soils: Copper, molybdenum, 
lead, and silver in soils 
of the Bonanza Caldera, 
San Juan volcanic field, 
Colorado (Pride, Douglas 
E.) 

silver ores see also under 
economic geology;see also 
under economic geology under 
Rocky Mountains 

silver ores--genesis 
epithermal processes: 

Exploration for epithermal 
gold and silver deposits; 
the epithermal model 
( E i men, Pau 1 ) 

slope stability see also under 
engineering geology; 
geomorphology 

sodium--abundance 
ground water: Dissolved 

sol ids and sodium in water 
from the High Plains 
Aquifer in parts of 
Colorado, Kansas, 
Nebraska, New Mexico, 
Oklahoma, South Dakota, 
Texas, and Wyoming 
(Krothe, N. C.) 

soil mechanics see also rock 
mechanics 

soil mechanics--liquefaction 
shear strength: 

Liquefaction potential of 
clean and silty sands 
(Chang, N. Y.) 

soil mechanics--materials, 
properties 
expansive materials: 

Geologic hazards in the 
North Fork of the Gunnison 
River area, Delta and 
Gunnison counties, 
Colorado (Junge, W. Rahe) 

gManular materials: Effects 
of gradation on dynamic 
shear modulus of granular 
so~ls at small strains 
(Chang, N. Y.) 

testing: Predicted and 
measured resilient 
response of track 
(Stewart, Harry E ) 

soils 
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co~pos~r:cn: Evaporite 
mineral spec1es in Mancos 
Shaie and salt 
efflorescence, Upper 
Colorado River basin 
( \vr: itt i g, L. D. ) 

geoc~e~'str~ Effect of 
redox on the solubility 

and availability of iron 
(Schwab, A . P . ) 

Estimation of the 
concentration of Fe/3+ 
and the (Fe/3+ ) -
(OH/- )/3 ion-product 
from equilibria EDTA in 
so i 1 (Nerve 1 1 , W. A . ) 

Seasonal and short-term 
variations in gas emission 
at an aseismic site 
( Jaacks, J. A. ) 

The effect of redox on 
the solubility and 
availability of manganese 
in a Calcareous soil 
(Schwab, A . P . ) 

maps: Soil survey of Custer 
County area, Colorado 
(McCullough, M. Bruce) 

Soil survey of Weld 
County, Colorado; northern 
part (Crabb, James A.) 

s6il erosion: Field and 
laboratory studies on 
alpine soil erodibility, 
southern Rocky Mountains, 
Colorado (Summer, Rebecca 
M.) 

surveys: Investigation of 
digital Landsat data for 
mapping soils under range 
vegetation (Kornblau, M. 
L. ) 

trace elements: Copper, 
molybdenum, lead, and 
silver in soils of the 
Bonanza Caldera, San Juan 
volcanic field, Colorado 
(Pride, Douglas E.) 

soils--conservation 
fertility maintenance: 

Nutrient and organic 
matter dynamics in 
grasslands; effects of 
fire and erosion (Schimel, 
David Steven) 

soils--surveys 
Computer mapping of soil and 

rock geochemistry; a 
comparison using data from 
the Breckenridge mining 
district, Colorado 
(Hasenohr, E. J.) 

Copper, molybdenum. 
lead, and silver in soils 
of the Bonanza Caldera, 
San Juan volcanic field, 
Colorado (Pride, Douglas 
E.) 

Early reduction in 
post-fire erosion rates in 
the Colorado Front Range 
(Moses, Todd) 

Effect of redox on the 
scl•Jbility and 
ava i 1 ab i 1 i ty of iron 
(Schwab, A. P.) 

Estimation of the 
concentration of Fe/3+ 

and the (Fe/3+ ) 
(OH/- )/3 ion-product 
fro~ equilibria EDTA in 
soil (Norvell, W. A.) 

Evaporite mineral 
species in Mancos Shale 
and salt efflorescence, 
Upper Colorado River basin 
( Wh i t t i g, L . D . ) 

Field and laboratory 
studies on alpine soil 
erodibility, southern 
Rocky Mountains, Colorado 
(Summer, Rebecca M.) 

Geothermal resource 
assessment of Hartsel, 
Colorado (McCarthy, Kevin 
p.) 

Geothermal resource 
assessment of Hot Sulphur 
Springs, Colorado (Pearl, 
~ichard Howard) 

Geothermal resource 
assessment of Ranger Warm 
Spring, Colorado 
(Zacharakis, Ted G.) 

Geothermal resource 
assessment of the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Geothermal resource 
assessment of the 
Steamboat-Routt Hot 
Springs area, Colorado 
(Pearl, Richard Howard) 

Geothermal resource 
assessment of western San 
Luis Valley, Colorado 
(Zacharakis, Ted G.) 

Helium and ground 
temperature surveys at 
Steamboat Springs, 
Colorado (McCarthy, Kevin 
p.) 

Helium exploration 
survey for the Animas 
Valley, Colorado 
(McCarthy, Kevin P.) 

Investigation of digital 
Landsat data for mapping 
soils under range 
vegetation (Kornblau, M. 
L. ) 

Quantitative data for an 
alpine soil 
chronosequence, Colorado 
Front Range (Birkeland, P. 
w. ) 

Responses by alpine 
plants and soils to 
microtopography withtn 
sorted polygons (Phillips, 
V1ctor Duzerah, III) 

Role of solute-transport 
models in the analysis of 
groundwater salinity 
problems in agr1culturai 
areas (Koniko~. L. F. j 

-- ·Seasonal and short-term 
variations in gas emission 
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at an aseismic site 
( Jaacks, J. A. ) 

Soil mercury 
investigations. Waunita 
Hot Springs (Ringrose, 
Charles D.) 

Soil survey of Custer 
County area, Colorado 
(McCullough, M. Bruce) 

Soil survey of Weld 
County, Colorado; northern 
part (Crabb, James A.) 

The effect of redox on 
the solubility and 
availability of manganese 
in a Calcareous soil 
(Schwab, A . P . ) 

Great Plains: Correlation 
of Holocene dune sands on 
the central Great Plains 
and their paleoclimatic 
implications (Madole, 
Richard F.) 

solution features see under 
geomorphology 

spectrometry see spectroscopy 
spectroscopy see also chemical 

analysis 
spectroscopy--methods 

emission spectroscopy: 
Major, minor, and trace 
elements in samples from 
the Wheeler Wilderness 
Study Area, Colorado, as 
determined by inductively 
coupled argon 
plasma-atomic emission 
spectrometry (Crock, J. 
G.) 

The spectrochemical 
determination of beryllium 
and lithium in stream 
sediments (Gallimore. D. 
L. ) 

infrared spectroscopy: 
Structural investigations 
of Aleksinac Shale kerogen 
by chemical and 
spectroscopic methods 
(Vitorovic, D.) 

mass spectroscopy: Fault 
leakage characterization 
by integrative gas 
geochemistry/mass 
spectrometry/pattern 
recognition procedures 
(Hickey. J. c . ) 

Identification of new 
steranes, terpanes, and 
branched paraffins in 
Green River Shale by 
combined capillary gas 
cnromatography and mass 
spectrometry (Gal leges, E. 
J. ) 

springs see also ground water: 
hydrogeology 

Subject Index 

stratigraphy 
archaeology: Prehistoric 

man and climate; the view 
from timberline (Benedict, 
James B.) 

The Archaic of the 
northern Colorado Plateau 
(Schroedl, Alan Robert) 

Cretaceous: A 
paleo-oceanographic 
interpretation of the 
sedimentary structures, 
clay minerals, and organic 
matter in a core of the 
Middle Cretaceous 
Greenhorn Formation 
drilled near Pueblo, 
Colorado (Pratt, Lisa 
Mary) 

Biostratigraphic 
correlation chart of some 
Upper Cretaceous rocks 
from the Lost Soldier 
area, Wyoming, to west of 
Craig, Colorado (Bader, J. 
w. ) 

Carbonate petrology of 
the Fort Hays Member, 
Niobrara Formation, 
Boulder County, Boulder, 
Colorado (Bille, Saleh M.) 

Coal correlation in the 
Carbondale quadrangle. 
Colorado (Ell is, Margaret) 

Codell Sandstone, Denver 
Basin; frontier 
exploration in a mature 
basin (Weimer, Robert J.) 

Comparison of 
wave-dominated deltaic 
deposits and associated 
sand-rich strand plains, 
Mesaverde Group, Northwest 
Colorado (Boyles, J. 
Michael) 

Cross section A-A' of 
Upper Cretaceous and lower 
Tertiary rocks, southern 
Piceance Creek basin, 
Colorado (Johnson, R. c.) 

Cross section B-B' of 
Upper Cretaceous and lower 
Tertiary rocks, southern 
Piceance Creek basin, 
Colorado (Johnson, R. C.) 

Cross section C-C' of 
Upper Cretaceous and lower 
Tertiary rocks, southern 
Piceance Creek basin, 
Colorado (Johnson, R. C.) 

Foraminiferal 
biostratigraphy and 
paleobathymetry of tne 
Pierre Shale, Colorado, 
Kansas and Wyoming 
(Bergstresser, Thomas 
James·) 

Fossil vertebrates from 
the Upper Cretaceous 
Williams Fork Formation 

soils/stratigraphy 

(Mesaverde Group), 
Piceance Creek Basin, 
northwestern Colorado 
(Lucas, Spencer G.) 

Late Cretaceous 
anastomosing fluvial 
systems, northwestern 
Colorado (Payne, John B.) 

Major depositional 
cycles and regional 
correlations of Upper 
Cretaceous rocks, southern 
Colorado Plateau and 
adjacent areas (Molenaar, 
C. M.) 

Measured section of the 
Upper Cretaceous Mesaverde 
Formation and lower part 
of the lower Tertiary 
Wasatch Formation, Rifle 
Gap, Garfield County, 
Colorado (Johnson, R. C.) 

Mid-Cretaceous molluscan 
biostratigraphy and 
paleogeography of 
south-western part of 
Western Interior, United 
States (Cobban, W. A.) 

Paleogeography and 
eustatic-tectonic model of 
late Campanian 
(Cretaceous) 
sedimentation, 
southwestern Wyoming and 
northwestern Colorado 
(Kiteley, Louise w.) 

Paleogeography and 
tectonic implications of 
Late Cretaceous to middle 
Tertiary rocks of southern 
Denver Basin, Colorado 
(Morse, David G.) 

Relation of 
unconformities, tectonics, 
and sea level changes, 
Cretaceous of the Denver 
Basin and adjacent areas 
(Weimer, Robert J.) 

Relation of Upper 
Cretaceous regressive 
sandstone units of the San 
Juan Basin to source area 
tectonics (Cumella, 
Stephen P.) 

Section A-A', subsurface 
correlations of some Upper 
Cretaceous and Tertiary 
rocks from the Cherokee 
Ridge, Wyoming, to the 
southeast flank of the 
Sand Wash Basin, Colorado 
(Bader, J. W. ) 

Shifting margin of the 
Cretaceous sea in the San 
Juan basin (Thaden, R. E.) 

Stratigraphic framework 
of Upper Cretaceous 
(Campanian) ooal 1n 
western Colorado (Newman, 
Kar 1 R.) 
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stratigraphy/stratigraphy 

Stratigraphy and geology 
of some coal mines along 
the North Fork of the 
Gunnison River, Somerset 
coal field, Colorado 
(Daub, Gerald J.) 

Stratigraphy and 
petroleum geology of the 
Mesaverde Group, 
southeastern Piceance 
Creek basin, Colorado 
(Young, Robert G.) 

Stratigraphy of the 
Dakota and Burro Canyon 
formations near Gunnison, 
Colorado (Thomas, Mark H.) 

Stratigraphy of the 
Mesaverde Formation on the 
Mt. Gunnison coal 
property, Gunnison County, 
Colorado (Wellborn, Jewel 
E. F.) 

Stratigraphy of the 
Mowry Shale (Cretaceous), 
western Denver Basin, 
Colorado (de Rojas, 
Isabel) 

Trace fossils in Upoer 
Cretaceous shales of the 
Greenhorn and Niobrara 
cyclothems (Archer. Allen 
w. ) 

Upper Cretaceous 
stratigraphy and tectonic 
history of the Ridgway 
area, northwestern San 
Juan Mountains, Colorado 
(Weimer, Paul C.) 

Eocene: Descriptions of 
four stratigraphic 
sect1ons of parts of the 
Green River and Uinta 
formations in the eastern 
Uinta Basin, Uintah 
County, Utah, and Rio 
Blanco County, Colorado 
(Cashion, W. B.) 

Holocene: Correlation of 
Holocene dune sands on the 
central Great Plains and 
their paleoclimatic 
implications (Madole, 
Richard F.) 

Pa1eoenvironmental 
Interpretations of 
Holocene insect fossil 
assemblages from the La 
Poudre Pass site, northern 
Colorado Front Range 
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< E 1 i as, s. A. ) 
Jurassic: Erg 

reconstruction: the 
Entrada Sandstone 
(Jur3SSIC) of northern 
u:ah and Colorado 
(Kocurek, G.) 

Jurassic !Oxford1an and 
1ate Callovian) ammonites 
from the western Interior 
region of the United 

States (Imlay, R. W.) 
Jurassic paleogeography 

and paleoclimate of the 
central and southern Rocky 
Mountai~ region (Kocurek, 
Gary) 

Stratigraphic sections 
of Middle Jurassic Entrada 
Sandstone and related 
rocks from Dewey Bridge, 
Utah, to Bridgeport, 
Colorado (O'Sullivan, R. 
B.) 

Miocene: The North American 
"Hipparion" datum and 
implications for the 
Neogene of the Old World 
(Woodburne, M. 0.) 

Mississippian: Geology of 
the Mississippian 
Leadville Limestone: 
Fulford area, Eagle 
County, Colorado 
(Richards, Billy 0.) 

Leadville Limestone, 
Colorado: 
Laramide-Tertiary 
subsurface solution vs 
Paleozoic karst solution 
(Bridges, Dan) 

Oligocene: How isochronous 
are mamma 1 ian 
biostratigraphic events? 
(Prothero, D. R.) 

Paleogene: Cross section 
A-A' of Upper Cretaceous 
and lower Tertiary rocks, 
southern Piceance Creek 
basin, Colorado (Johnson, 
R. C.) 

Measured section of the 
Upper Cretaceous Mesaverde 
Formation and lower part 
of the lower Tertiary 
Wasatch Formation, Rifle 
Gap, Garfield County, 
Colorado (Johnson, R. C.) 

Paleozoic: Fossil tower 
karst near Molas Lake, 
Colorado (Maslyn, R. Mark) 

Pennsylvanian: Minturn and 
Sangre de Cristo 
formations of southern 
Colorado: a prograding 
fan-delta to al1uvial-fan 
sequence shed from 
ancestral Rocky Mountains 
(Lindsey, David A.) 

Morrowan stratigraphy, 
depositional systems, and 
hydrocarbon accumulation. 
Sorrento Field, Cheyenne 
County. Colorado (Orchard, 
David ~-) 

Pa1eotectonic, 
stratigraphic, and 
diagenetic history of 
Rangel~ area, Colorado 
(Koelmel, Mark) 

Sedimentology, conodont 
distribution, and 
carbonate diagenesis of 
the upper Morgan Formation 
(Middle Pennsylvanian), 
northern Utah and Colorado 
(Driese, Steven George) 

Phanerozoic: Tectonics, 
sedimentation, and 
petroleum potential, 
northern Denver Basin, 
Colorado, Wyoming, and 
Nebraska (Sonnenberg, 
Stephen A.) 

Pleistocene: Late 
Pleistocene glacier 
dynamics of the west flank 
of the northern Sangre de 
Cristo Mountains, 
south-central Colorado 
(McCalpin, James) 

Paleoenvironmental 
interpretation of bark 
beetle fossils from two 
high altitude sites in the 
Colorado Rockies (Elias, 
S. A.) 

Probable nonglacial 
origin of "till" in the 
mountains of north-central 
Colorado (Madole, Richard 
F. ) 

Precambrian: Bedrock 
geology of western Taylor 
Park, Gunnison County, 
Colorado (Bailey, Mark H.) 

Precambrian rift filling 
beneath Colorado plains 
(Tweto, Ogden) 

Proterozoic: Las Animas 
Formation (upper 
Precambrian) in the 
subsurface of southeastern 
Colorado (Tweto, Ogden) 

Quaternary: Glaciation of 
the Pikes Peak region. 
Colorado, U.S.A. (Huber. 
T. P.) 

Quantitative data for an 
alpine soi 1 
chronosequence, Colorado 
Front Range (Birkeland, P. 
w ) 

Quaternary geology and 
neotectonics of the west 
flank of the northern 
Sangre de Cristo 
Mountains, south-central 
Colorado (McCalpin, James 
p. ) 

Soft-sediment 
deformation by rock 
glac1ers, Indian Peaks 
wilderness area, Colorad~ 

Front Range (Benedict, 
James B.) 

The late Pleistocene and 
Holocene environmer.t of 
southeastern Wyoming 
(Walker, Danny N.) 
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Tertiary: Cross section 
B-B' of Upper Cretaceous 
and lower Tertiary rocks, 
southern Piceance Creek 
basin, Colorado (Johnson. 
R. C.) 

Cross section C-C' of 
Upper Cretaceous and lower 
Tertiary rocks, southern 
Piceance Creek basin, 
Colorado (Johnson, R. C.) 

Paleogeography and 
tectonic implications of 
Late Cretaceous to middle 
Tertiary rocks of southern 
Denver Basin, Colorado 
(Morse, David G.) 

Paleointensity 
determination by a 
modified Thelliers' method 
(Keno, Masaru) 

Relation of Bishop 
Conglomerate to Browns 
Park Formation in eastern 
Uinta Mountains. Colorado 
and Utah {Rowley, P. D.) 

Section A-A', subsurface 
correlations of some Upper 
Cretaceous and Tertiary 
rocks from the Cherokee 
Ridge, Wyoming, to the 
southeast flank of the 
Sand Wash Basin, Colorado 
(Bader , J. W. ) 

strontium--geochemistry 
igneous rocks: Geology and 

.geochemistry of basalts 
from Fishers Peak Mesa, 
Colorado (Ryan, Timothy 
H.) 

strontium--isotopes 
Sr-87/Sr-86: A lead isotope 

study of mid-Tertiary 
ignimbrites and lavas from 
the Sierra Madre 
Occidental, Chihuahua, 
Mexico (Barreiro, Barbara 
A.) 

Genetic implication of 
minor-element and 
Sr-isotope geochemistry of 
alkaline rock complexes in 
the Wet Mountains area, 
Fremont and Custer 
counties, Colorado 
(Armbrustmacher, Theodore 
J. ) 

structural analysts--faults 
microfaults: Tectonic 

deformation of Wingate 
Sandstone, Colorado 
National Monument 
(Jamison. \~ i 1 1 i am R . ) 

structural analysis--folds 
fo!iarion: Precambrian 

geolcgy of the Iris area, 
Gunnison and Saguache 
coun:jes, Colorado (Afifl, 
Abaulkader M.) 

Subject Index 

structural analysis--fractures 
systems: Geology and 

economic geology of the 
Upper Cunningham Gulch, 
Southeast Silverton, 
Colorado (Bazrafshan, 
Khosrow) 

structural geology 
deformation: Paleomagnetism 

and aspects of structural 
deformation of the Red 
Mountain intrusive complex 
(Urad/Henderson molybdenum 
deposits), Empire, 
Colorado (Graaskamp, 
Garret W.) 

fractures: Mechanics of 
joints in the Piceance 
Creek basin, Colorado 
(Verbeek, E. R.) 

maps: Lineaments and 
geologic structure of the 
nort~ern Paradox Basin, 
Colorado and Utah 
(Friedman, J. D.) 

neotectonics: Extension in 
the Rio Grande Rift 
(Cordell, Lindrith) 

Neotectonics of the 
northern Sangre de Cristo 
Mountains, south-central 
Colorado (McCalpin. James) 

Quaternary geology and 
neotectonics of the west 
flank of the northern 
Sangre de Cristo 
Mountains, south-central 
Colorado (McCalpin, James 
p. ) 

tectonics: An overview of 
the tectonic history of 
Colorado, with emphasis on 
the Cenozoic (Kirkham, 
Robert M.) 

Evidence for recurrent 
late Quaternary faulting, 
Sawatch Fault, Upper 
Arkansas Valley, Colorado 
(Ostenaa, Dean A.) 

Friction, faulting. and 
in-situ stress (Zoback, M. 
D. ) 

Geologic investigations 
of the seismic hazards 
associated with the Golden 
Fault, Colorado (Darrow, 
Arthur C.) 

Influence of Precambrian 
shear zones on Paleozoic 
rocks in southeastern 
Colorado (Ford, Jon R.) 

Influence of 
Transcontinental Arch on 
Cretaceous 1 istric-normal 
faulting, west flank, 
Denver Basin (Davis, 
Thomas L. J 

Lineaments derived from 
analysis of linear 
features mapped from 

stratigraphy/survey organizations 

Landsat images of the Four 
Corners region of the 
Southwestern United States 
(Knepper, D. H., Jr.) 

Morphology of fault 
scarps in the Rio Grande 
Rift, Colorado, as an 
indicator of age of 
faulting (Colman, Steven 
M. ) 

Paleogeography and 
tectonic implications of 
Late Cretaceous to middle 
Tertiary rocks of southern 
Denver Basin, Colorado 
(Morse, David G.) 

Paleostructure analysis 
of the Pierre Shale, 
west-central Denver Basin, 
Colorado (Weimer, Robert 
J. ) 

Paleotectonic control of 
Pennsylvanian 
sedimentation; Paradox 
Basin (Baars, D. L.) 

Paleotectonic, 
stratigraphic, and 
diagenetic history of 
Rangely area, Colorado 
(Koelmel, Mark) 

Tectonic aeformation of 
W1ngate Sandstone, 
Colorado National Monument 
(Jamison, W i 1 1 i am R. ) 

Tectonics of the Jemez 
and Morenci lineaments and 
their relationship to the 
origin and evolution of 
the Rio Grande Rift 
(Baldridge, W. S.) 

structural petrology see 
structural analysis 

sulfates see under minerals 
sulfur--abundance 

volcanic ash: Physical and 
chemical characteristics 
of Mount St. Helens 
a1rborne debris (Sedlacek, 
W. A.) 

sulfur--geochemistry 
magmas: Igneous sulfides in 

the Fish Canyon Tuff and 
the role of sulfur in 
calc-alkaline magmas 
(Whitney, James A.) 

sulfur--isotopes 
S-34/S-32: A compilation of 

fluid inclusion and stable 
isotope data on selected 
precious- and base-metal 
epithermal deposits 
( Hayba, D. 0. ) 

sulphur see sulfur 
survey organizations see also 

museums 
survey organizations--current 

research 
u. S. Geologica' Survey: 

Water-resources 
investigations of the U. 
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survey organizations/volcanology 

S. Geological Survey in 
Colorado; fiscal year 1983 
(HawKinson, R. 0.) 

survey organizations--history 
U. S. Geological Survey: 

The Hayden Survey in the 
Elk Mountains (Chenoweth, 
Wi 11 i am L.) 

symposia--economic geology 
metal ores: Origin of 

fluids and metals in 
porphyry and epithermal 
mineral deposits 
(LeAnderson, Jim) 

symposia--tectonophysics 
crust: Workshop on the Rio 

Grande Rift; crustal 
modeling and applications 
of remote sensing 
(Blanchard, Douglas P.) 

techniques see under 
geochemical methods under 
mineral exploration;see 
under seismic methods under 
geophysical methods;see 
under chemical analysis; 
mineral exploration; rock 
mechanics 

tectonics see also faults; 
orogeny; structural 
analys1s; structural 
geology;see also under 
structural geology under 
Rocky Mountains 

tectonophysics 
crust: Extension in the Rio 

Grande Rift (Cordell, 
lindrith) 

Quantitative analysis 
and digital processing of 
potential field data from 
the Rio Grande Rift, 
Colorado and New Mexico 
(Belcher, Robert C.) 

Workshop on the Rio 
Grande Rift; crustal 
modeling and applications 
of remote sensing 
(Blanchard, Douglas P.) 

Workshop summary 
(Blanchard, Douglas P.) 

heat flow: Geothermal 
studies in the San Juan 
Basin and the Four Corners 
area of the Colorado 
Plateau; I, Terrestrial 
heat-flow measurements 
(Reiter, Marshall) 

Geothermal studies in 
the San Juan Basin and the 
Four Corners area of the 
Colorado Plateau; II, 
Steady-state models of the 
thermal source of the San 
Juan volcanic field 
(Reiter, Marshall) 

paleomagnetism: Origin of 
NRM of San Juan volcanic 
rocks from Colorado, USA 
!Tanaka, Hidefumi I 

100 

plate tectonics: 
Non-collisional late 
Paleozoic deformation of 
southern North America 
(Garrison, James R., Jr.) 

Paleomagnetic evidence 
for tectonic rotation of 
the Colorado Plateau and 
Rio Grande Rift, New 
Mexico (Brown, L.) 

Structural control of 
Rocky Mountain Front; 
COCORP profiles across 
Laramie Mountains 
(Allmendinger, Richard W.) 

tektites see also meteorites 
Tertiary see also under 

stratigraphy 
thermal analysts see also 

chemical analysis; 
spectroscopy 

thermal waters see also under 
hydrogeology;see also under 
hydrogeology under automatic 
data processing 

thorium--abundance 
crystalline rocks: Uranium 

in Wheeler Basin, Grand 
County, Colorado (Young, 
E. J.) 

thorium--isotopes 
Th-228: Secular equilibrium 

of radium in Western coal 
(Casella, V. R.) 

Th-232/Th-230: Isotopic 
composition of uranium and 
thorium in crystalline 
rocks (Rosholt, John N.) 

thorium ores see also under 
economic geology 

thrust faults see under 
displacements under faults 

trace elements see under 
geochemistry; soils:see 
under experimental studies 
under geochemistry;see under 
geochemical methods under 
mineral exploration:see 
under geochemistry under 
igneous rocks; rare earths 

tracks see under morphology 
under ichnofossils 

tracks and trails see 
ichnofossils 

trilobites--biostratigraphy 
Cambrian: Age and depth of 

burial, Cambrian Lodore 
Formation, northeastern 
Utah and northwestern 
Colorado (Herr. Randy G.) 

tritium see also deuterium; 
hydrogen 

tungsten ores see also under 
economic geology 

tunnels see also under 
engineering geology 

turbidity currents see under 
transport under 
sedimentation 

underground installations see 
also under engineering 
geology 

underground water see ground 
water 

United States see also North 
Dakota 

uranium--abundance 
crystalline rocks: Uranium 

in Wheeler Basin, Grand 
County, Colorado (Young, 
E. J. ) 

uranium--geochemistry 
volcanic rocks: The 

mobility of uranium and 
other elements during 
alteration of rhyolite ash 
to montmorillonite; a case 
study in the Troublesome 
Formation, Colorado, 
U . S . A . ( Z i e 1 i nsk 1 , R . A . ) 

uranium--isotopes 
radioactive isotopes: 

Secular equil 1brium of 
radium in Western coal 
(Case 1 1 a, V . R . ) 

U-238/U-234: Isotopic 
composition of uranium and 
thorium in crystalline 
rocks (Rosholt, John N.) 

uranium ores see also under 
econom1c geology;see also 
under economic geology under 
automatic data processing; 
Colorado Plateau; Great 
Plains 

vanadium ores see also undero 
economic geology 

Vertebrata see also Agnatha; 
Amphibia; ichnofossils; 
Mammalia; Pisces: 
problematic fossils; 
Repti 1 ia 

vertebrates see also fish; 
mammals; reptiles 

vertebrates--paleoecology 
Quaternary: The late 

Pleistocene and Holocene 
environment of 
southeastern Wyoming 
(Walker, Danny N.) 

volcanic features see under 
geomorphology 

volcanic rocks see unde." 
igneous rocks 

volcanism see under 
volcanology 

volcanoes see under 
volcanology 

volcanology 
Mount Saint Helens: 

Physical and chemical 
character1st1cs of Mount 
St. Helens airborne debris 
(Sedlacek, W. A.) 

volcanology--volcanism 
explosive eruptions: Large 

wave forms from the Fish 
Sanyon Tuff, Colorado 
( Se 1 f, S. ) 
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volcanology--volcanoes 
Mount Saint Helens: 

Physical and chemical 
characteristics of Mount 
St. Helens airborne debris 
(Sedlacek, W. A.) 

waste disposal see also under 
engineering geology 

waste disposal--solid waste 
leaching: Some chemical and 

mineralogical 
considerations important 
for understanding leachate 
chemistry (Peterson, E. 
J. ) 

water see also ground water; 
hydrogeology; hydrology; 
water resources 

water resources see also under 
economic geology;see also 
under economic geology under 
Great Plains 

water resources--resources 
water management: Network 

model for optimal 
management of 
stream-aquifer systems 
(Phamwon, Sanguan) 

waterways see also under 
engineering geology 

weathering--analysis 
lnso'arion: Analysis of the 

factors controlling cliff 
bur1al by talus within 
Blanca Massif, southern 
Color-ado, U.S.A. 
(Olyphant, G~eg A.) 

weathering--rates 
rock glaciers: Computer 

simulation of rock-glacier 
development under viscous 
and pseudoplastic flow 
(Olyphant, Greg A. I 

well-logging see also 
geophysical surveys 

well-logging--applications 
fuel resources: Codell 

Sandstone; new exploration 
play, Denver Basin 
(We1mer, Robert J.) 

Cretaceous gas/oil 
strikes spur Four Corners 
drilling (Kornfeld, Joseph 
A.) 

well-logging--electrical 
logging 
applications: J-Sand 

(tight) performance 
predicted by type curves 
(Mian, Mohammad Asif) 

interpretation: 
Depositional environments 
of a surface coal mine ~~ 

Northwest Colorado 
(Massoth, Terr; W.) 

well-logging--instruments 
gauges. In situ 

geomechanics of 
c'ystalline and 
sedimentary rocks: Part 

Subject Index 

III, First experiences 
with the C.S.I.R.O. 
hollow-inclusion stress 
ce 11 ( Swo 1 f s, H. S. ) 

well-logging--interpretation 
coal: Carbonera coal 

geophysical logging 
research holes: core 
descriptions and coal 
analysis (Hobbs, R. G.) 
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