
DEPARTMENT OF THE INTERIOR
Hubert Work, Secretary

U. S. GEOLOGICAL SURVEY 
George Otis Smith, Director

'. t Bulletin 760

\

CONTRIBUTIONS TO THE GEOGRAPHY 
OF THE UNITED STATES

1923-1924

MARIUS R. CAMPBELL
GEOLOGIST IN CHARGE

WASHINGTON

GOVERNMENT PRINTING OFFICE 

1925



ADDITIONAL COPIES

OP THIS PUBLICATION MAY BE PROCURED FEOM

THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT FEINTING OFFICE

WASHINGTON, D. C.
AT

65 CENTS PER COPY



CONTENTS r
[The letters in parentheses preceding the titles are those used to designate the chapters for advance publi 

cation]

Page
(A) Pedestal rocks in the arid Southwest, by Kirk Bryan (published Dec. 15,

1923)_.__. --_.._. ...... __..._ ____________-__--__----_--_ 1
(B) The physical features of central Massachusetts, by W. C. Alden

(published Dec. 16, 1924).___________________________________ 13
(C) Erosion by solution and fill, by W. T. Lee (published Apr. 4,1925) _ __ 107
(D) Pedestal rocks in stream channels, by Kirk Bryan (published May 25,

1925)_-__________  ____ _ ________________________________ 123
Index_______________________________________ 129

ILLUSTRATIONS

Page
PLATE I. A, Vermilion and Shinarump cliffs from Lees Ferry, Ariz.; B, Ped 

estal rock._________________________________________ 4
II. A, Pedestal rock; B, Block of conglomerate with vertical bed 

ding planes_ ______________________________________ 4
III. A, Conical hillock of Moenkopi formation near Lees Ferry,

Ariz.; B, Incipient pedestal rock showing exfoliation...... 4
IV. A, Drip furrow below pedestal rock; B, Stains on under side of

boulder. _ _______________________________ ___________ 4
V. A, Pedestal rock of granite; B, Pedestal rocks and boulders of

erosion__ _________________________________________ 4
VI. Map showing Quaternary geology of the Ware and Quinsiga-

mond quadrangles, Mass_________________________ In pocket.
VII. Diagram showing stage of retreat of the glacial margin in the

Ware and Quinsigamond quadrangles, Mass____________ In pocket.
VIII. A, Dissected plateau of central Massachusetts; B, Wachusett 

Mountain, a monadnock rising above the plateau of central 
Massachusetts._____________________________________ 16

I.. A, Glacial till, a hill of unsorted glacial drift north of Clinton, 
Mass.; B, Dana diorite ("ribbon gneiss") 1 mile southeast 
of Gibbs Crossing, Ware, Mass.___________.__.___ ___ 17

X. A, End of Lower Blase Dale Glacier, Disco Island, Greenland; 
B, Glaciated rock surface near Lower Blase Dale Glacier, 
Disco Island, Greenland.____________________________ 30

XI. Glaciated rock ledge at Clinton, Mass._____________________ 31
XII. A, Crumpled laminated clay, possibly interglacial; B, Esker

south of Clinton, Mass____________________________ 38
XIII. Map of Massachusetts showing distribution of drumlins______ 38
XIV. A, Prospect Hill, a drumlin near North Charlton, Mass.; B,

Drumlin northeast of Gleasondale, Mass.______________ 38
XV. Flood plain and stream terrace.___________________________ 58

XVI. A, Walls of glacial boulders inclosing farm lands near Dana,
Mass.; B, Glacial boulders near Princeton Center, Mass.. 58

XVII. A, Glacial boulder north of Gilbertville, Mass.; B, Perched
boulders 3 miles northwest of Barre, Mass.____________ 58

XVIII. Map illustrating the relations of the ice front to glacial Lake
Nashua at the Clinton stage.___________________________ 70

XIX. A, Kettle holes in sand and gravel south of Clinton, Mass.; B, 
Foreset and bottomset beds of sand plain 3 miles south 
west of Clinton, Mass_____--___-___---------------__ 70

in



IV ° CONTENTS

Page 
PLATE XX. A, Cross-bedded sand overlying laminated clay, Still River

Station, Mass.; B, Laminated and crumpled lacustrine
clay, Still River Station, Mass._____________________ 71

XXI. A, B, Potholes in bed of Blackstone River, Mass__________ 104
XXII. A, Barre Falls, Mass.; B, Woolen mill, Gilbertville, Mass. __ _ 105

XXIII. A, Yeitso's Pillar, Carlsbad Cavern, N. Mex.; B, A partition
of onyx___________________________________________ 112

XXIV. A, Stalactites; B, Hattin's Dome and the Temple of the
Sun, Carlsbad Cavern, N. Mex_________________ 112

XXV. A, Stalagmites and column; B, Spring deposits.___________ 112
XXVI. A, Pillars of onyx; B, Twin Domes, Carlsbad Cavern, N.

Mex___!________-____-_____________-____-____-___ 112
XXVII. A, Coralline stalagmites; B, A characteristic scene in Carls 

bad Cavern, N. Mex_______________________ 112
XXVIII. Sink holes east of Carlsbad, N. Mex_ ___________________ 112

XXIX. A, Pecos River at Red Bluff dam site, N. Mex.; B, A playa_ 112
XXX. A, Entrance to Carlsbad Cavern, N. Mex.; B, Travertine in

Last Chance Canyon, N. Mex________________ 112
XXXI. A, Devils Top, Deep Creek canyon, 8 miles northwest of 

Spokane, Wash.; B, Incipient pedestal rock, Columbia 
River below China Bar, 9 miles downstream from junc 
tion of Spokane River, Wash______ _____ __________ 126

XXXII. A, Pedestal rock in Owens River, Inyo County, Calif.; B, 
Pedestal rock in Gibbon River at Chocolate Cascade, 
Yellowstone Park, Wyo____________________________ 127

FIGURE 1. Map showing location of the Ware and Quinsigamond quad 
rangles, Mass______-----_--___________________________ 13

2. Map of central Massachusetts showing altitudes above sea level. 17
3. Diagram illlstrating stream changes in central Massachusetts._ 20
4. Map of parts of New England, New York, and New Jersey, 

showing extent, directions of movement, and terminal 
moraines of the last great ice sheet._____________________ 31

5. Map showing area covered by the great ice sheets in North 
America at their maximum extension and the centers of ice 
accumulation _________________________________________ 32

6. Diagram showing probable origin of many kettle holes_______ 45
7. Diagram illustrating formation of kame terraces__________ 48
8. Diagram illustrating the relations of a branching sinuous gravel 

ridge, or esker, near Westboro, Mass., to drumlins, a stream 
valley, and a glacial terminal moraine.___________________ 51

9. Diagram illustrating relations of the receding front of a 
melting glacial globe and a later terminal moraine and out- 
wash terrace to an earlier moraine and earlier terrace._____ 57

10. Diagrams illustrating relations of the receding front of a 
glacial lobe in Nashua River valley to glacial Lake Nashua 
and the pitted terraces, or delta sand plains______________ 63

11. Diagram illustrating relations of the ice front to glacial Lake
Nashua near'the end of the Boylston stage. ______________ 64

12. Map of Eddy County, N. Mex_______.__________._-.__ 107
13. Sketch section through Carlsbad, N. Mex__________________ 109
14. Map and profiles of Carlsbad Cavern National Monument,

N. Mex.________________-____________________________ 111
15. Sketch section of cavernous rocks___-__-_-___-____-----__- 118
16. Sketch section illustrating the filling of caverns.____________ 119


