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Fortuna (U.S.) Inc.,
Sieben 29-1

Hunt Oil Co.,
Galt No. 13-1

American-Petrofina,
Manger-Skyline No. 1

Getty Oil Co.,
   Federal No.
         3-10

LIST OF MAP UNITS

Alluvium (Holocene)

Colluvium (Holocene)

Alluvium and colluvium, undivided (Holocene)

Landslide deposit (Holocene and Pleistocene)

Landslide deposit of basalt fragments (Holocene and Pleistocene)

Debris flow deposit (Holocene and Pleistocene?)

Dredge tailings (Holocene)

Terrace gravel (Holocene and Pleistocene)

Pediment gravel (Holocene? and Pleistocene)

Pediment gravel with windblown silt and sand (Holocene? and Pleistocene)

Boulder gravel (Holocene or Pleistocene)

Old alluvium (Holocene or Pleistocene)

Old gravel (Holocene or Pleistocene)

Glacial till (Pleistocene)

Glacial outwash deposit (Pleistocene)

Glacial lake Great Falls deposit (Pleistocene)

Older alluvium (Pleistocene or Pliocene)

Older landslide deposit (Pleistocene or Pliocene)

Older terrace gravel (Pleistocene or Pliocene)

Older pediment gravel, undivided (Pleistocene and Pliocene)
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Figure 2.  Tectonic map of the Canyon Ferry Dam 30' × 60' quadrangle, west-central Montana, showing thrust sheets, tectonic elements, and the distribution of Early and Middle 
Proterozoic rocks, Phanerozoic rocks, Eocene laccoliths, Oligocene basalt flows, and selected Cenozoic rocks and sediments in valleys resulting from basin and range extension.
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EXPLANATION
[Thrust sheets and igneous units listed in descending succession of inferred increasing age;

some Quaternary and Tertiary deposits are not shown]

Quaternary and Tertiary sediments and sedimentary rocks in
     valleys resulting from basin and range extension

Oligocene basalt flows

Eocene intrusive rocks in laccoliths

Cretaceous Adel Mountain Volcanics

Frontal fold and fault belt (entirely Upper Mississippian
     and younger rocks)

Plutonic rocks penetrating the Moors Mountain
     thrust sheet

Moors Mountain thrust sheet

  Phanerozoic rocks

  Mesoproterozoic rocks

Hogback Mountain thrust sheet

  Phanerozoic rocks

  Mesoproterozoic rocks

Avalanche Butte structural block

  Phanerozoic rocks

  Mesoproterozoic rocks

Autochthon

  Phanerozoic rocks

  Paleoproterozoic crystalline rocks

Faults—Dotted where concealed by Cenozoic units or water

  Edge of decollement surface at base of frontal fault and fold belt

  Edge of major thrust sheet—Sawteeth on upper plate

  Major high-angle reverse fault—R on upthrown block; some faults 
     have strike-slip component of movement

  Major high-angle normal fault or representative fault in normal
     fault zone—Bar and ball on downthrown block

Stratigraphic boundary at termination of thrust sheets or between
     Phanerozoic and pre-Phanerozoic rocks within a thrust sheet

Inferred approximate boundaries of the Lewis and Clark tectonic zone

Igneous rocks penetrating the Eldorado thrust sheet
     and thrust sheets to the west and southwest

Eldorado thrust sheet and thrust sheets to the west and southwest

  Phanerozoic rocks, including Elkhorn Mountains Volcanics
     (Upper Cretaceous)

  Mesoproterozoic rocks

R
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Figure 3.  Disharmonic, stacked recumbent and asymmetric folds in the Avalanche Butte thrust plate, exposed on north side of Beaver 
Creek, secs. 28–31, T. 13 N., R. 1 W.  Cliff of the Upper Devonian Jefferson Formation (Dj) (near canyon bottom, left) and repeated 
units of the overlying Lower Mississippian Lodgepole Limestone (Ml) are overlain by recumbently folded rocks of the Lower 
Mississippian and Upper Devonian Three Forks Formation (MDt) and the Lodgepole Limestone.   Rocks of the recumbently folded 
Hogback Mountain thrust plate are at center, right edge; bare patches in upper right edge are eroded across siltite and argillite beds of 
the Mesoproterozoic Greyson Formation (Yg) on upper plate of the Moors Mountain thrust fault, which overrides and truncates both the 
Hogback Mountain and Avalanche Butte thrust plates below.  View is north-northwest from Hogback Mountain toward Willow 
Mountain (upper left) and Candle Mountain (upper center).  Unit labels as on map explanation.  In this view, unit _r consists of 
recumbently folded Upper and Middle Cambrian rocks, undivided.

Figure 4.  Latite (Kal) of the Upper Cretaceous Adel Mountain Volcanics is intruded into beds of the Upper and Lower Cretaceous 
Blackleaf Formation (Kb), which were tilted by thrust faulting before intrusion of the latite.  White beds are bentonite beds in the 
Blackleaf Formation.  Peaks eroded in the latite form south flank of mountain, known locally as “Almost-a-Dog Mountain,” on 
north side of Middle Creek Lake (foreground).  View is north in secs. 24 and 25, T. 14 N., R. 1 W.  Unit labels as on map 
explanation.

Kal

Kb

Kal

Kal

Qc

Qc

Figure 5.  The Black Canyon decollement fault separates tightly folded rocks at the southeast edge of the Montana disturbed belt above 
from gently west dipping rocks of the continental autochthon below.  Detachment zone is along an anhydrite unit (fig. 6) in the Upper 
Mississippian Kibbey Formation (Mk); anh denotes outcrop areas of anhydrite or anhydrite residuum with breccia.  The underlying 
Upper and Lower Mississippian Mission Canyon Limestone (Mm) is in undeformed stratigraphic succession downward to 
Paleoproterozoic crystalline rock (southeast of area shown).  View is northwest across northwestern part of T. 13 N., R. 3 E.  
Freeman Creek is on left and State road 360 crosses the area near center of photograph.  Adel Mountains are in background.  Unit 
labels as on map explanation.  Circle with hachures is karst area in the Mission Canyon Limestone.
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Figure 6.  Outcrops of contorted anhydrite (anh) (white) with infolded and faulted pale-red siltstone of the Upper Mississippian Kibbey 
Formation (Mk).  Anhydrite beds serve as detachment intervals that structurally separate tightly folded units of the Upper 
Mississippian Big Snowy Group and younger strata above from the little-deformed lower part of the Kibbey Formation and underlying 
Upper and Lower Mississippian Mission Canyon Limestone (fig. 5).  Tree-covered slope in left rear is supported by the Upper 
Mississippian Otter Formation (Mo).  View is northwest in north center sec. 16, T. 13 N., R. 3 E.  Vehicle at left edge for scale.

Mk

Mk

Mo

anh

anh

anh

Figure 7.  Incised meanders of Smith River, lower part of photograph, wind through outcrops of the Upper and Lower Mississippian 
Mission Canyon Limestone (Mm) and Lower Mississippian Lodgepole Limestone (Ml) across the west plunge of the Little Belt 
Mountains.  Faults define a segment of the Tenderfoot Creek fault zone.  River flows from south (right) to north (lower left).  
Tenderfoot Creek, incised normal to river, enters Smith River at lower right.  These entrenched meanders are about 48 km directly 
east of entrenchment of Missouri River across north end of Big Belt Mountains (cover photograph on map jacket).  View is east-
southeast across secs. 24 and 25, T. 14 N., R. 3 E., and secs. 28–33, T. 14 N., R. 4 E.  Unit labels as on map explanation.
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Figure 8.  Spires on north wall of canyon of Tenderfoot Creek are eroded in lower part of 
the Eocene biotite hornblende quartz monzonite of the Woods Mountain laccolith.  
Canyon walls are as high as 160 m.  View is in east center, sec. 21, T. 14 N., R. 5 E.
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