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About the cover .. . 

Leopard rock (upper right) is the proposed protolith for an ellipsoidal 

amphibolite (lower left) found in the North Snowy block of the Beartooth 

Mountains. The spots are megacrysts (phenocrysts?) of plagioclase 

found in certain dolerite dikes of the Big Horn (Wyoming) and Beartooth 

mountains. They are deformed by ductile shear and have become the 
ellipsoidal masses in amphibolite below the Pine Creek nappe complex in 

the Beartooths. (John C. Palmquist, written commun., 1983.) 

Sketch by Chris Neumiller. 
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Preface 

This annual list of current geological and geophysical studies would not be 
possible without the assistance of those who took the time to send us information 
on their research. We appreciate this cooperation and hope that you will find this list 
useful. 

Most studies are listed under one heading only, but because of the difficulty of 
assigning some studies to a single catgegory, some are listed under more than one 
heading. The date following the entry is the expected date of completion. Many of 
the entries are numbered and plotted on the index maps. An asterisk [*] indicates 
that the area of study is plotted on the index map of southwestern Montana [Sheet 
2, back pocket]. All other numbered entries are plotted on the index map of 
Montana [Sheet 1, back pocket]. 

Completed theses are not included in this compilation. For information on theses 
dealing with Montana geology, see Montana Bureau of Mines and Geology Special 
Publication 77 (1977). A revised edition of this index (listing 1,000 theses) is in prep-
aration and will be available in the fall of 1983. Northwest Geology, published annu-
ally by the Geology Department, University of Montana, is also an excellent source 
of information on theses dealing with the geology of Wyoming, Montana, Idaho, 
Oregon and Washington. 

Many of the studies listed here are far from being completed. We suggest that 
anyone who wants more information on a specific project should correspond 
directly with the investigator. 

Richard B. Berg 
Economic Geologist 
Montana Bureau of Mines and Geology 

Butte 
March 1, 1983 

iv 
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Areal Geology (continued) 

2 

14 Geology of the Butte 1° x 2° quadrangle. [1983] 

15 Geology of the Welcome Creek Wilderness area. 
[1983] 

16 Geology and mineral resources of the Anaconda-
Pintlar Wilderness area. [19831 

*17 Tectonic framework of the Pioneer Mountains. 
[19831 

Chester A. Wallace 
USGS, Denver, Colorado 

Chester A. Wallace 
USGS, Denver, Colorado 

Chester A. Wallace 
USGS, Denver, Colorado 

E-an Zen 
USGS, Reston, Virginia 

Structural Geology/Tectonics 

*18 Economic geology and structural analysis of the 
Elkhorn mining district, Beaverhead County. [1983] 

19 Structural analysis of the disturbed belt in the Sne-
daker Basin quadrangle of west-central Montana. 
[May 1984] 

*20 Petrographic and microstructural study of catacla-
sis of basement rocks in the Johnson and Cabin 
thrust plates, Tendoy and Beaverhead ranges. 
[1983 ?] 

21 Tectonic study of the Wolf Creek area utilizing 
Landsat photography. [June 1983] 

*22 Structural geology of the Henneberry Ridge area, 
Beaverhead County. [May 19£33] 

Tectonics and lithostratigraphy of the Archean 
rocks of southwestern Montana. [Continuing] 

*23 Structure, significance and metasomatism of the 
Madison mylonite zone, a major pre-Beltian shear 
zone, southwestern Montana (studies in the south-
ern Madison Range and along the northwest mar-
gin of the Snowy Block of the Beartooth Range). 
[1985] 

Structural configuration of the top of the Madison 
Group in Montana east of the Rocky Mountains 
front. [1983] 

*24 Structure and petrology of the Archean basement 
complex, Ruby Range, southwestern Montana. 
[Continuing] 

*25 Recurrent movement history of northwest-trend-
ing foreland faults in the Ruby, Highland, Tobac-
co Root and part of the Madison and Gallatin rang-
es, southwestern Montana. [Continuing] 

Peter R. Apostoluk 
Miami University, Ohio 

Bill Banowsky 
University of New Mexico 

John M. Bartley 
University of North Carolina 

Marcus Borengasser, Univer-
sity of Missouri, Columbia 

Jeffery J. Coryell, Center for 
Tectonophysics, Texas A & 
M University 

Eric Erslev 
Lafayette College 

Eric Erslev 
Lafayette College 

Richard D. Feltis 
USGS, Billings, Montana 

John M. Garihan 
Furman University 

John M. Garihan, Furman 
University; Christopher J. 
Schmidt, Western Michigan 
University 
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Structural Geology/Tectonics (continued) 

4 

37 Compilation of a tectonic map of the Black Hills 
uplift, South Dakota-Wyoming-Montana. [March 
19831 

38 Structural analysis of a portion of the disturbed 
belt located in Snedaker Basin quadrangle, west-
central Montana. [June 19841 

39 Structural geology and tectonic history of the 
Ninemile Divide area. [November 19831 

*40 Investigation of the history of activity of the Madi-
son Range fault along its 1959 rupture. 

41 Continuing research on the extent and character-
istics of glacial phenomena and Quaternary tec-
tonic features of the Yellowstone Valley south of 
Livingston, and the Madison Valley north of Ray-
nolds Pass. [19841 

*42 The deformation and transport direction of an 
allochthonous thrust sheet (associated with the 
Sapphire thrust plate) located in the southern Flint 
Creek Range of Montana. [September 19831 

43 A leopard rock protolith for polyphase deformed 
amphibolite, Beartooth Mountains. [Paper to be 
presented at 1983 meeting of Southeast Section 
of the G.S.A.1 

*44  Structural analysis of the Little Water syncline, 
Beaverhead County. [May 19831 

45 Detailed structural analysis of sec. 4, 9, 16 and 21, 
T. 10 N., R. 1 W., Spokane Hills, and possible cor-
relation of structure in this area with major thrust 
systems of the region. [February 19841 

Helium surveys will be conducted in the over-
thrust belt of Wyoming and Montana to determine 
whether the complex geology of the overthrust 
belt has a significant effect on the migration path-
ways for gases. These surveys will also try to de-
termine whether soil-gas helium can be used to 
find the location and extent of thrust sheets. [19851 

*46 Samples of Canyon Creek Quartzite are being de-
formed and variable temperature, pressure and 
strain rate conditions are being applied to deter-
mine recrystallized grain size-stress relationships 
and also semi-brittle behavior of quartz in the 
alpha and beta fields. [July 19831 

Structural controls and movement patterns for late 
Cenozoic faults between 110°30'W and 112°30'W; 
45° N and 46° N: A regional compilation. [19851 

Alvis L. Lisenbee, South 
Dakota School of Mines and 
Technology 

Mark Longden 
University of New Mexico 

Jeff Lonn 
University of Montana 

Elizabeth L. Mathieson 
Stanford University 

John Montagne 
Montana State University 

Jeff Mow 
University of Michigan 

John C. Palmquist 
Lawrence University 

James Daniel Ponton 
Texas A & M University 

Matthew J. Rhoades 
Washington State University 

Alan A. Roberts 
USGS, Denver, Colorado 

John V. Ross, University of 
British Columbia 

Christopher Schmidt, West-
ern Michigan University; 
Hugh Dresser, Montana 
Tech; John Garihan, Furman 
University 
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Stratigraphy, Sedimentary Petrology and Paleontology (continued) 

Sedimentary petrology of the Mount Shields For-
mation (Belt Supergroup), western Montana and 
northern Idaho. [June 1983] 

Correlation of unusually thick Miocene deposits in 
Jackson Hole, Wyoming, with isolated exposures 
in west-central Montana. [1983] 

56 Sedimentology of the Lebo Member and the lower 
Tongue River Member of the Fort Union Forma-
tion. Field work was in the Pine Hills area east of 
Miles City. [1983 or 1984] 

Stratigraphy and sedimentology of the St. Mary 
River Formation in Montana. 

57 Tonsteins in the lower Tertiary coals on the Fort 
Peck Indian Reservation will be studied for use in 
correlating coal beds. Also a section across the 
Cretaceous-Tertiary boundary will be studied for 
evidence of a catastrophic event. [1985] 

Paleontology and biostratigraphy of the Amsden 
Formation from three localities in southwestern 
Montana. [July 1983] 

Stratigraphy and petrography of the Rhame bed 
(Paleocene) in southeastern Montana. Will deter-
mine environment of deposition and whether this 
is a good stratigraphic marker between the Ludlow 
and Tongue River members of the Fort Union For-
mation. [May 1984] 

*58 Study of the sedimentary rocks exposed on the 
west flank of the Armstead anticline area, Beaver-
head County. [January 1984] 

Chronostratigraphy of mid-Cretaceous hydrocar-
bon source rocks, western interior. [1984] 

Geochemical survey of rocks of the Precambrian 
Belt Supergroup continues with emphasis on the 
Spokane Formation. [1983] 

Biostratigraphy of coals and lignites in uppermost 
Cretaceous rocks in eastern Montana, primarily the 
Hell Creek Formation in Garfield, McCone and 
Dawson counties. [December 1983] 

Latest Cretaceous (Maestrichtian) sedimentation 
and paleogeography, western interior, U.S.A. (In-
cludes several sites in the Fort Peck Reservoir area 
and Yellowstone River valley of eastern Montana— 
Fox Hills, Lance and Hell Creek formations.) 
[August 1983] 

David A. Barlow 
University of Montana 

Anthony D. Barnosky 
University of Washington 

Edward S. Belt 
Amherst College 

Carol Bibler 
Montana State University 

Bruce F. Bohor 
USGS, Denver, Colorado 

David P. Brewster 
Indiana University 

Kim Christensen 
Montana Tech 

Charles W. Clark 
Oregon State University 

William A. Cobban 
USGS, Denver, Colorado 

Jon J. Connor 
USGS, Denver, Colorado 

Ann L. Conrad 
University of Iowa 

R. Keith Crowder 
University of Iowa 
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Stratigraphy, Sedimentary Petrology and Paleontology (continued) 

[See Areal Geology.] 

66 Paleocene floras and stratigraphy of the northern 
Big Horn basin, Montana and Wyoming. [1985] 

67 Lithostratigraphic analysis of Waulsortian bio-
herms in the Paine Member of the Lodgepole Lime-
stone, east-central Little Belt Mountains. 
[December 1983] 

Study of petroleum source rock characteristics 
and depositional setting of Upper Mississippian 
and Lower Pennsylvanian beds in Utah, Idaho, 
Wyoming and Montana. [1985] 

68 Stratigraphy and sedimentation of the Burke and 
Revett formations (Belt Supergroup), Flathead 
Indian Reservation. [Summer 1983] 

*69 Petrology of the Bozeman Group, southwestern 
Montana. [Fall 1983] 

Subsurface study of the Ordovician Winnepeg 
Formation in the Williston basin. Includes data 
from wells in Montana, North Dakota and Canada. 
[May 1983] 

Petrology of the Eagle Formation. An effort will be 
made to correlate lithology as based on well-log 
parameters to production and exploration targets. 

Biostratigraphy and depositional environments of 
Tertiary nonmarine basins, Rocky Mountain fore-
land. Includes work in the Powder River basin. 
(1984] 

Depositional environments and petrography of the 
Tyler Formation of central Montana. 
[December 1983] 

70 Biostratigraphic zonation of trilobites of Middle 
Cambrian Wolsey Shale, Fishtrap Lake area, San-
ders County. [June 1983] 

*71 Textural investigation of the Black Butte diamic-
ton, Gravelly Range. Evidence for Eocene glacia-
tion? [June 1984] 

Microstructure and environmental implications of 
late Devonian algal nodules from southwestern 
Montana. [Late 1983-1984] 

Jack E. Harrison 

Leo J. Hickey, Div. of Paleo-
botany, Smithsonian Inst., 
Washington, D.C.; Erling 
Dorf, Princeton University 

Ted Loukides 
Montana State University 

Edwin K. Maughan 
USGS, Denver, Colorado 

Jeffrey L. Mark 
University of Montana 

Stewart Monroe 
Central Michigan University 

Lawrence M. Monson, 
Mary Bitney 
Rocky Mountain College 

Lawrence M. Monson, 
Michele Kelley 
Rocky Mountain College 

Douglas J. Nichols 
USGS, Denver, Colorado 

Roger Noble 
Montana Tech 

David P. O'Malley 
Washington State University 

William J. Priore 
Wright State University 

Joaquin Rodriguez, Hunter 
College (CONY); 
R. C. Gutschick, University 
of Notre Dame 
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Stratigraphy, Sedimentary Petrology and Pa 

Origin and significance of limestone and siltstone 
clast conglomerates in the Kootenai Formation in 
southwestern Montana. [May 1983] 

77 Petrology, paleoecology and depositional environ-
ments of laminated carbonates and associated 
facies of the Sundance Formation (Jurassic), north-
ern Bighorn basin, Montana and Wyoming. [1983] 

Compilation of data sheets and revised stratigra-
phic columns for all major stratigraphic units of 
western Montana as part of the American Associa-
tion of Petroleum Geologists COSUNA project 
(Correlation of Stratigraphic Units of North 
America). [Will be published by AAPG this year.] 

Biostratigraphy and organic metamorphism, upper 
Paleozoic and Triassic rocks, overthurst belt, west-
ern United States. [1984] 

Study of Mississippian crinoids of central and 
western Montana. This is a continuing study in 
midphase. 1984-1986] 

Depositional framework of the Fox Hills Sand-
stone and Lower Hell Creek Formation (Upper Cre-
taceous), northeastern Montana— Fort Peck Res-
ervoir area. [August 1983] 

78 Sedimentology of the Altyn Formation (Precam-
brian) of Glacier National Park—A study of micro-
biotas, stromatolites, and evaporitic dolomites in 
shallowing-upward cycles. [Continuing] 

79 Investigation of the occurrence of ash beds in a 
varve sequence at Marias Pass. [1985] 

80 Stratigraphy and petrography of the Fox Hills For-
mation in the Baker and Wibaux 1:100,000 quad-
rangles, eastern Montana. [1983] 

[See Structural Geology/Tectonics.] 

Carbonate petrography of the Madison Group in 
central Montana (Little Belt Mountains, Big Snowy 
Range and Little Rockies.) [19831 

Stratigraphy and sedimentology of Ravalli Group, 
middle Belt carbonate and Missoula Group units 
within the Belt Supergroup, northwest Montana 
and northern Idaho. 

leontology (continued) 

Todd Alan Thompson 
Indiana University 

John Utgaard 
Southern Illinois University 

Susan Vuke 
Montana Bureau of Mines 
and Geology 

Bruce R. Wardlaw 
USGS, Denver, Colorado 

G. D. Webster 
Washington State University 

Karen L. Wheeler 
University of Iowa 

Brian White 
Smith College 

Ray E. Wilcox 
USGS, Denver, Colorado 

Edith Wilde 
Montana Tech 

Nancy S. Williams 

James Lee Wilson 
University of Michigan 

Don Winston 
University of Montana 
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Geochemistry, Mineralogy and Petrology (continued) 

Philip K. Fairbank 
Wright State University 

*90 Heavy-metal reconnaissance survey along the 
Madison River and its tributaries, Gravelly Range, 
latitude 44°55'00"-45°10'00", longitude 111°35'00"-
111°50'00". [June 1983] 

91 Geology and geochemistry of the Slough Creek 
Tuff and the Ash Mountain area, Park County. 
[Continuing] 

[See Structural Geology/Tectonics.] 

[See Structural Geology/Tectonics.] 

Continuing study of kimberlitic diatremes in Mon-
tana. 

92 As part of an investigation of the petrology of ba-
salt, the basal zone of the Stillwater Complex will 
be studied. [1983] 

Study of geochemistry of clinker produced by 
natural burning of coal beds will include analysis 
of samples from Montana. [19841 

*93 Mineralogic and geochemical study of amphibo-
lites in the Tobacco Root Mountains, Madison 
County. [1984 or 1985] 

94 Origin of K-bentonites in the disturbed belt. Field 
work is concentrated in the Sawtooths and es-
pecially back of Sun River Canyon. [June 1984] 

95 Petrologic-tectonic study of the Bitterroot lobe of 
the Idaho batholith, Lochsa Canyon, northern 
Idaho and Bitterroot Range, western Montana. 
[Continuing] 

96 Study of the K-rich alkaline rocks of the central 
Montana alkaline province. [Continuing] 

97 Geology, petrology and geochemistry of the Elk-
horn Peak area, southwestern Montana. 
[June 1983] 

98 Continued geologic mapping of igneous bodies of 
Crazy Mountains; Coffin Butte and Little Elk dome 
in the northern part are targeted. [1983] 

*99 Mapping, geochemical sampling and fission track 
age dating of numerous Tertiary volcanic deposits 
in Sage and Blacktail creeks, Beaverhead and 
Madison counties. [June 1983] 

`100 Geology and petrology of volcanic rocks of the 
Lobo Mesa, Gravelly Range, Madison County. 
[December 1984] 

James T. Gutmann 
Wesleyan University 

Thomas B. Hanley 

Stephen S. Harlan 

B. Carter Hearn 
USGS, Reston, Virginia 

Rosalind T. Helz 
USGS, Reston, Virginia 

James R. Herring 
USGS, Denver, Colorado 

David F. Hess, Western Illi-
nois University; Charles J. 
Vitaliano and others, Indiana 
University 

John Hower, 
Stephen Altoner 
University of Illinois 

Donald Hyndman 
University of Montana 

Donald Hyndman 
University of Montana 

Eirik J. Krogstad 
Western Washington 
University 

Leonard H. Larsen 
University of Cincinnati 

Kim L. Marcus 
Western Washington 
University 

Neal D. McCall 
Wright State University 
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Geochemistry, Mineralogy and Petrology (continued) 

14 

Study of ultramafic inclusions in basalts will in 
clude a study of feldspathic peridotite-gabbro xen-
oliths in Montana. [1983] 

113 Studies of the macroscopic and microscopic fluid 
dynamics of the Stillwater Complex. (1985] 

*114 Geochemistry of gold and uranium in the upper 
Ruby River basin. [May 1983] 

115 The mineralogy of the Black Pine mine, Granite 
County. 

Howard G. Wilshire 
USGS, Menlo Park, 
California 

Thomas L. Wright 
USGS, Reston, Virginia 

Lon Yandell, Western 
Washington University 

Lester Zeihen 
Montana Tech 

Isotope Geology and Geochronology 

Joseph G. Arth 
USGS, Reston, Virginia 

Irving Friedman 
USGS, Denver, Colorado 

*116 Geochronologic studies include work on rocks 
from the Pioneer Mountains. [1985] 

117 A delta-D study of water in and adjacent to Yellow-
stone National Park will try to determine the con-
nection, if any, between the Yellowstone geother-
mal system and adjacent hydrologic basins. A 
study of the chloride flux out of Yellowstone Na-
tional Park will also be initiated. [1985] 

*118 Absolute ages of Quaternary deposits in the To-
bacco Root Range. [August 1983] 

[ See Structural Geology/Tectonics.] 

[See Geochemistry, Mineralogy and Petrology.] 

119 Stable isotope ratios of runoff and geothermal 
water in and around Yellowstone National Park 
and constraints on the hydrology of the geother-
mal features. [1986] 

[See Structural Geology/Tectonics.] 

120 Mineralization and geochronology of the Stemple 
Pass area plutons. 

The Radiometric Age Data Bank now contains 
about 95 percent of the published radiometric ages 
for 18 states, including Montana. 

[See Geochemistry, Mineralogy and Petrology.] 

121 K-Ca and Ar-Ar dating of minerals from the Still-
water Complex will continue in an effort to better 
understand isotopic systems. [1985] 

*122 A mineralogic, fluid inclusion and stable isotope 
study of the Golden Sunlight gold deposit, White-
hall mining district, Jefferson County. 
[September 1983] 

Robert D. Hall, Indiana Uni-
versity/Purdue University 

Stephen S. Harlan 

John Hower, 
Stephen Altoner 

T. Kurds Kyser 
University of Saskatchewan 

David R. Lageson 

Ian M. Lange 
University of Montana 

Richard F. Marvin 
USGS, Denver, Colorado 

Paul A. Mueller 

Charles W. Naeser 
USGS, Denver, Colorado 

Elise W. Porter, 
Edward M. Ripley 
Indiana University 
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Gravity surveys in the Kalispell, Great Falls, White 
Sulphur Springs and Bozeman 1° x 2° quadrangles. 
[1985] 

132 Gravity surveys of the Ten Lakes and Italian Peaks 
Wilderness areas. [19841 

[ See Structural Geology/Tectonics.] 

133 A comparison of resistivity surveys conducted 
at the Bozeman Hot Springs and White Sulphur 
Springs. [May 1983] 

[ See Structural Geology/Tectonics.] 

*134 A resistivity survey of the Norris Hot Spring area. 
Several Schlumberger-type soundings to AB/2 of 
1,000 meters were made and are being interpreted. 
[May 1983] 

135 Investigation of the spectral reflectance of miner-
alized areas will include an alteration map and lin-
eament analysis of the Anaconda-Pintlar Wilder-
ness area.  [1985] 

Crustal studies in western Montana and surround-
ing areas; methods of investigation are largely seis-
mic, gravitational and magnetic. [Continuing] 

Relationship between thermal evolution of con- 
tinental lithosphere and long-wavelength gravity 
anomalies east of the Cordilleran axis. [Continuing] 

*136 Seismic monitoring in the Butte-Anaconda area, 
with supplemental data from Helena and Missoula. 
[Continuing] 

Crustal seismic refraction profile between Butte 
and the Thompson Creek mine southwest of Chal-
lis, Idaho. [Results to be presented at the 1983 
Rocky Mountain-Cordilleran G.S.A. meeting.] 

137 Gravity survey of Glacier National Park and a 
regional gravity transect from the Glacier-Toole 
County line, 50 miles east of the park, to Kila 
Mountains, 50 miles west of the park. [1985] 

[See Structural Geology/Tectonics.] 

Economic Geology 

The Montana Bureau of Mines and Geology has 
substantially increased the size of its core and cut- 
tings repository. Core from more than 70 drill holes 
is now cataloged and available for examination. 

[Continued on page 17.1 
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[See Geochemistry, Mineralogy and Petrology.] 

145 Mineral resources of the Anaconda-Pintlar Wilder-
ness. [1983] 

146 Mineral resources of the Butte 2° quadrangle 
(CUSMAP). [1983] 

[See Geophysics.] 

147 Field studies of sulfide occurrences in the Still-
water Complex will continue as part of a study of 
world nickel and cobalt resources. [Continuing] 

Titanium resources of the United States. Includes 
work on the titanium in porphyry metal deposits 
of the western U.S. [1985] 

Evaluation of deposits of western bentonite, in- 
cluding Montana deposits. [September 1985] 

Bedded Precambrian iron deposits of southwest-
ern Montana. [September 1985] 

*14.8 Geology and ore deposits of the Red Pine mine 
and vicinity, Sheridan mining district, Madison 
County. [December 1983] 

149 Origin and geochemistry of the Cu-Ag mineraliza-
tion near Wolf Creek. 

150 Geology, paragenesis and geochemistry of miner-
alization in the Hog Heaven mining district. 

[See Isotope Geology and Geochronology.] 

151 Geology of chromite. Includes geochemical inves-
tigation of the Stillwater Complex. 
[ September 1985] 

[See Geochemistry, Mineralogy and Petrology.] 

152 Geochemical exploration, Tobacco Root Moun-
tains. [1983] 

*153 Metallogenic map of the Dillon 2° quadrangle. 
[19831 

Metallic mineral deposits, Lewis and Clark County. 
[Manuscript in preparation, MBMG.] 

Gold deposits in carbonate units of the Belt Super-
group. [1986] 

Development of geochemical exploration tech-
niques for stratabound Cu-Ag deposits in Mon-
tana. [October 1986] 
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[See Geochemistry, Mineralogy and Petrology.] 

163 Coal resources of the Culbertson 1:100,000-scale 
quadrangle. [1985] 

[See Geophysics.] 

164 Geology and coal resources of the Greenleaf-Miller 
area, Rosebud County, northern Powder River 
basin. [1984] 

165 Geology and coal resources of the Downey Coulee 
coal lease tract, Rosebud County. [1983] 

166 Geology and geothermal resources of the Jackson 
Hot Springs area, Big Hole valley. [June 1983] 

[See Stratigraphy, Sedimentary Petrology and 
Paleontology.] 

Anomalous vitrinite reflectance in outcrops over 
known oil fields in Montana, Wyoming and Okla-
homa will be evaluated as a tool for exploration. 
[ 1985] 

167 Geology and coal resources of the Red Lodge coal 
field, Carbon County, Montana. [1985] 

168 Geology and coal resources of the Terry Badlands 
Wilderness study area, Prairie County, eastern 
Montana. [1984] 

169 Geology and coal resources of the Colstrip Main-
tenance and "C" coal lease tracts, Rosebud Coun-
ty, northern Powder River basin. [19831 

170 Geology and coal resources of the Foster Creek 
area, Custer County, northern Powder River re-
gion. [1984] 

171 Geology and coal resources of the Colstrip area, 
Rosebud County, northern Powder River basin. 
[1984] 

Data collection, validation and entry in the Na-
tional Coal Resource Data System (NCRDS) will 
continue in cooperation with the Montana Bureau 
of Mines and Geology. [Continuing] 

Geochemistry of sedimentary organic matter, 
crude oil and natural gas. Will include a report on 
the hydrocarbon generation and oil and gas poten- 
tial of the northern Montana disturbed belt. 
[Continuing] 

[See Stratigraphy, Sedimentary Petrology and 
Paleontology.] 
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181 Geology and coal resources of the Hanging Wo-
man and Mud Springs coal lease tracts, Big Horn 
and Powder River counties. [1983] 

182 Geology and coal resources of the East Decker 
and Hanging Woman Creek coal fields, Big Horn 
County. [19841 

[See Geochemistry, Mineralogy and Petrology.] 

[See Geophysics.] 

National Coal Resources Data System (NCRDS). 
This is a program of the USGS, in cooperation with 
state agencies, to establish a national computer-
ized coal data base. 

[See Stratigraphy, Sedimentary Petrology and 
Paleontology.] 

183 Geology and coal resources of the Decker and 
Spring Creek coal areas, Big Horn County, north-
ern Powder River basin. [1984] 

184 Geology and coal resources of the Wolf Mountain 
coal lease tract, Big Horn County, northern Pow-
der River basin. [1983] 

185 Coal geology of the Broadus 1° quadrangle. [1984] 

Gas-bearing strata of mid-Cretaceous age in west-
ern Wyoming and adjacent areas. [1985] 

[See Stratigraphy, Sedimentary Petrology and 
Paleontology.] 

186 Interpretation of the subsurface geology and eval-
uation of the hydrocarbon potential of,the Black-
foot Indian Reservation. [1983] 

187 Reservoir studies of the Madison Group, disturbed 
belt, Montana. [1985] 

Collection and compilation of geotechnical infor-
mation on the Fort Union and Wasatch formations 
in the coal-mining areas of the Powder River basin. 
[1985] 

188 Geology and coal resources of the Pine Hills coal 
field, Custer County. [1984] 

Oil and gas in overthrust terrains, Montana. [1984] 

[See Geophysics.] 
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193 Ground-water map of the Miles City 1°x 2° quad-
rangle. [1984] 

194 Ground-water map of the Wolf Point 1°x 2° quad-
rangle. [19841 

195 Determination of the probable impacts of coal 
mining on the hydrology of the Otter Creek area 
in southeastern Montana. Coal beds of the area 
are hydraulically connected to the Otter Creek 
alluvial valley, and considerable controversy has 
arisen concerning the impacts of mining on agri-
cultural lands and water supplies. [October 1984] 

*196 Base-line monitoring report: Well installation and 
development at Butte-Silver Bow's Metro sewer 
sludge injection site. 

*197 Water monitoring and reclamation construction 
alternatives for the Colorado tailings, Butte. 

[See Structural Geology/Tectonics.] 

198 Hydrologic base-line study of the Stillwater Com-
plex and adjacent areas. [19831 

199 The surficial geology and ground-water geology 
of the northern Bitterroot Valley. The objective of 
this study is to identify aquifers and determine 
ground-water movement. [December 1984] 

[See Isotope Geology and Geochronology.] 

Analysis of water resources and the impact of coal 
mining on water resources in the Yellowstone 
River basins, emphasizing the Tongue River basin. 
Reprints of publications are available. 
[Continuing] 

[See Isotope Geology and Geochronology.] 

200 Evaluate and quantify the ground-water resources 
of the buried-channel aquifer of the ancestral val-
ley of the Missouri River in northeastern Montana. 
[1984] 

201 Reconnaissance hydrologic study of the upper Big 
Hole basin in order to describe and define the 
base-line hydrologic system. [April 1984] 

Robert N. Bergantino 
Montana Bureau of Mines 
and Geology 

Robert N. Bergantino 
Montana Bureau of Mines 
and Geology 

Michael R. Cannon 
USGS, Helena, Montana 

Terence E. Duaime 
Montana Bureau of Mines 
and Geology 

Terence E. Duaime, Rodney 
A. James, Robert N. Bergan-
tino, John L. Sonderegger, 
H. G. McClernan and D. C. 
Lawson, Montana Bureau of 
Mines and Geology 

Richard D. Feltis 

Richard D. Feltis 
USGS, Billings, Montana 

Sue Ann Finstick-Smith 
University of Montana 

Irving Friedman 

David H. Hickcox 
Ohio Wesleyan University 

T. Kurds Kyser 

Gary Levings 
USGS, Helena, Montana 

Julianne Levings 
USGS, Helena, Montana 
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Hydrogeology (continued) 

208 Hydrogeology of Kokanee spawning sites near William W. Woessner 
the shoreline of Flathead Lake. [September 1984] University of Montana 

Geomorphology and Glacial Geology 

209 Surficial geologic map of the Wolf Point 1°x 2° 
quadrangle. [1984 or 1985] 

210 Quaternary chronology in Glacier National Park. 
[1985] 

*211 Glacial geology of the Bear Gulch valley, Tobacco 
Root Mountains. [August 1983] 

[See Isotope Geology and Geochronology.] 

*212 Hornblende depletion and etching as an indicator 
of relative age of glacial deposits in the Tobacco 
Root Range. [May 1983] 

*213 Glacial geology of the South Willow Creek valley, 
Tobacco Root Mountains. [December 1983] 

[See Areal Geology.] 

*214 Alpine to sub-alpine drainage-head geomorphic 
features in the Taylor-Hilgard Mountains; water 
purification and retardation as affected by mor-
aines, avalanche tongues, rock glaciers, landslides 
and talus. [19841 

215 Downstream changes in the components of flow 
resistance in natural gravel-bed streams—East 
Rosebud and Red Lodge creeks. [1984] 

*216 Rock glaciers in the Tobacco Root Range. 
[May 1984] 

Robert N. Bergantino 
Montana Bureau of Mines 
and Geology 

Paul E. Carrara 
USGS, Denver, Colorado 

Robert D. Hall, Indiana Uni-
versity/Purdue University 

Robert D. Hall 

Robert D. Hall, Robert Mar- 
tin, Denis Michaud, Indiana 
University/Purdue University 

Robert D. Hall, Robert Mar-
tin, Guy Swinford, Indiana 
University/Purdue Univer-
sity; Bonnie K. Moore, Mon-
tana State University 

H. L. James, 
Robert N. Bergantino 

John Montagne 
Montana State University 

Karen L. Prestegaard 
Franklin and Marshall College 

Philip N. Ward, Robert D. 
Hall, Indiana University/Pur-
due University 

Environmental and Engineering Geology 

217 Engineering geology of the Hardin and Lodge 
Grass 1° quadrangles. [1985] 

Weathering effects on the geotechnical properties 
of coal-bearing rocks. [1984] 

*218 A study of the Bear Creek-Johnson Ranch land-
slide area, Deer Lodge County. (SW'/4 sec. 25 and 
SE% sec. 26, T. 2 N., R. 12 W., about 8.3 miles 
northwest of Wise River.) [1985?] 

Sherry S. Agard 
USGS, Denver, Colorado 

Alan F. Chleborad 
USGS, Golden, Colorado 

Willard E. Cox 
Montana Tech 
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Sheet 1—Index map of Montana. 
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