INDEX.

Abies balsamea, 433.
Acer sachharinum, 114, 425.
saccharum, 114,
negundo, 114.
nigrum, 426.
Acervularia devidsoni, 50, b1, 54, 274.
profunde, 271, 272, 273.
Acervularia profunda beds, 271,
Administrative reports, 9.
Aesculus glabra, 424.
Aftonian forests, 291.
Albia, elevation of, 3569.
Allen quarry, 277.
Allorisima subcuneatum, 137, 150, 160,
Alluvium, 70, 175, 244, 380.
Altamont moraine, 92, 93, 96.
Alta Vista, elevation of, 267.
Alveolites rockfordensis, 322.
Ambocoelia planoconvera, 136,
139, 141, 142, 146, 147, 152, 160.
Amelanchier canadensis, 427.
rotundifolia, 117.
American Elm, 118,
Ammodiscus, 152, 160,

Amorpha canescens, 425.
fruticosa, 426.
Ampelopsis quinquefolia, 113, 424.

Analyses of coal, 414,
"Lithographic limestone,
346,

137,

Anderson, elevation of, 131.

Ante-glacial silt, 165.

Appanoose beds, 376.

Arbor vitae, 433.

Archaeocidaris, 138, 160.
aculeata, 160.
edgarensis, 136.

Arey, ¥. M., 338.

Arrow-wood, 117.

Asaphus, 46.

Ash-leaved Maple, 114.

Athyris bed, 319, 320, 321.

Athyris crassicardinalis, 227.

vittata, 314,315, 320, 321, 322.

Atrypa aspera, 50, 63, 56, 57, 271, 272.
hystriz, 57,
occidentalis, 57, 270.
Beds, 270.
reticularis, 50, 53, 55, 57, 60,
271, 272, 271, 320, 321, 322.
Austrian Pine, 433. -
Avery creek district, 383.
Avicula longa, 150, 160.
Aviculopecten, 139, 160.
whiteyi, 156, 160.
Aviculopinng americana, 150, 160.
Azxopyllum rude, 146, 160.

Ballast, burnt clay, 416.
Balsam fir, 433.

" Bartlett, elevation of, 131.

Bartlett quarry, 317.

Bassett, elevation of, 267.

Basswood, 112, 423.

Bellerophon carbonaria, 138, 145, 160.
marcouanus, 156, 160.
monifortianus, 153, 160,
panneus, 227,

Bently, C. B,, brickyard, 251.

Berlin, elevation of, 203.

Betula nigra, 431,

Beyer, 8. W., 224,

. Geology of
county, 355.
Work of, 11.
Bifidaria armifera, 170.
pentodon. 172, 173.

Bishop quarry, 271, 288.

Black haw, 117.

Locust, 116.

Walnut, 119, 430.

Blodgett quarry, 215,

Bluff creek district,

Box Elder, 114.

Breccia, 316.

Monroe

394,

‘Brickyards—

‘Bentley, C. B., 251.
Brown, A. B, 179.
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Carmen, C. W, 179.
Carter, S. 0., 179.
Gelham Bros. Brick Co.
252.
Gladbrook Pressed Brick
& Tile Co., 251,
Hall, G. L., 179.
Iowa Institution for Fee-
ble Minded Children,
179.
Johnson, D. C., 179.
Johnson, Fred, 179.
Johnson, John, 179.
McMillin, J. W,, 179.
Stone, X., 179.
Traer Brick & Tile Co.,
252.
Weatherhead, John, 179,
Weld, John, 250.
Bridge's wel}, 155.
Brompton, elevation of, 359.
Brown quarry, 275.
Buchanan gravels, 31, 34, 36, 64-68,
280, 281, 282, 283, 326,
3217.
Esker of, 66.
Genesis of, 67.
Buckthorn, 424.
Building stone, Chickasaw county, 288,
Fremont county, 177.
Hancock county, 107,
Howard county, 74.
Kossuth county, 107.
Mills county, 177..
Mitchell couxty, 331.
Monroe county, 418.
Tama, county, 248.
Winnebago county,
107.
Burning Bush, 424,
Burnt clay ballast, 416.
Machine, 417,
Butlerville quarry, 214, 230.
Button-bush, 118.
Butter-nut, 120. 430.
Buxton, elevation o‘f, 359.

Calcareous tufa, 176.
Calorimetric tests of coal, 414.
Calvin S.
Administrative report, 1i.
Geology of Chickasaw coun-
ty, 257.
Howard county,
23. -
Mitchell county,
295.
Camarophoria caput testudinis, 227.

INDEX,

Cameroccras proieiforme, 43.

Campophylium torquium, 160.

Capulus paralinus/. 2217,

vomerium, 227.
Carboniferous, Lower, 213, 363.
Upper, 228.
Carya alba, 130, 430.
porcina, 430.

Catalpa speciose, 429.

Chaenomya leavenworthensis, 137, 160.

Chandlzr cliff section, 313.

Chariton conglomerate, 376.

Chelsea, elevation of, 203.

Chemical work of survey, 20.

Chenomya minnehaha, 160,

Chickasaw county, geoelogy of, 237.
Buchanan gravels, 280,
Devonian system, zbt8.
Drainage, 266.
Economic products,
Elevations, 266.
Geological formations, 268
Iowan drift, 283.
Kansan drift, 279.
Physiography, 261.
Pleistocene system, 279.

288.

Soils, 287.
Stratigraphy, 267.
Topography, 261.

Water power, 291.
Supplies, 290.

Chickasaw quarries, 272,

Choke' Cherry, 426.

Chonetes granulifera, 136, 138, 142,

148, 153, 160. ’
llinoisensis, 226,
logani, 223, 226.
vernuiliona, 139, 148, 160.

Chonopectus fischeri, 226.

Ceanothis americanus, 113, 424,

Cedar creek district, 387.

River, 297, 298, 303, 305, 306.
Valley stage, 212.

Celastrus scandens. 112, 424,

Celtis occidenitalis, 119, 429.

Centerville coal seam, 376.

Central Coal Company, drill section

of. 369,

Cephalanthus occidentalis, 118, 428.

Cercis canadensis, 426.

Cladopora prolifera, 271,

Clark, clevation of, 131.

Clarke, Dr. J. M. 183.

Clays, Chickasaw county, 288.
Fremont county, 178.
Hancock ¢ounty, 108.

Howard conntv. 7R,
Kossuth county, 108.
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Mills county, 178.
Mitchell county, 333.
Monroe county, 415, 416.
Tama county, 250.
Winnebago county, 107,
Clays, Monograph on, 11, 12.
Clayton county, building stone in, 15.
Field work in, 14.
Glass sand in, 15.
Topographic map of,
15

Climbing Bltterswee't, 112, 424.
Coal, analyses of, 414.

Basins, 382.
Avery Creek district
383.
Bluff Creek district, 394.
Cedar Creek district.
387.

Foster district, 384.
Hilton district, 390.
Hiteman district, 385.
Hocking district, 387.
Miller Creek district,
394.

Fremont county, 178.

Heat value of, 414, 415.

industry, early history of, 380.

Measures, 363, 365, 377.

Drill hole sections of, 369-373.

Mills county, 178,

Mines—

Bridgeport, 382.

Central Coal Co., 382.

Consolidation Coal Co., 394-398.

Davis, 382.

Deep Vein Coal Co., 38T.

Frederick Coal Co., 384.

Coal

Hocking Coal Co., 387, 388, 389.

Little Hoover Coal Co., 38Z.
Smoky Hollow Coal Co., 383.
Star Coal Co., 387.
Wapello Coal Co., 385, 386.
Whitebreast Fuel Co., 390-394.
Coal Mining Methods—
Cages, 410.
Drainage, 408.
Drilling, 398.
Haulage, 408.
Market, 412.
Opening the mine, 402.
Power plant, 411.
Systems of mining, 404.
Transportation, 412.
Tracks underground, 410.
Top works, 4i..
Ventilation, 406.
Mitchell county, 178.
Monroe county, 380.

Coal,
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Price per ton, 381.
rroduction of Iowa, 381.
Monroe county, 381,
Seams, number of, 375.
Thickness, 375.

Coalfield, elevation of, 359.

Cochlicopa lubrica, 172, 173.

Concretionary sandstone, 374.

Conglomerate, Charlton, 376.

Conocardium pulchellum, 227,

Consolidation Coal Co., 394-398.

Drill section of, 369.

Contact of Devoniap with Maquoketa,

25, 38.

Cornel-bush, 117,

Cornus circinate, 117,
paniculata, 117, 427, 428,
scricea, 427.

Corylats americane, 120, 431,

Cottonwcod, 432.

Crab-apple, 116.

Craspedophyllum strictum, 272,

Crataegus, 427.

crus-galli, 116.
margaretta, 427,
mollis, 116, 427,
punctate, 116, 427.
tomentosa, 116.

Cretacious system, 161.

Croft quarry, 55, 60, 61, 6.

Crystal lake, 89, 90, 97, 111,

Cyrtina hamiltonensis. 50, 51,

cystiphyllum americanum, 271,

Cythere, 145.

Dakota sandstone, 162.
Davy Burnt Clay Ballast Co., 416, 417,
418.
Deformations, 330.
Deep well, Hospital for Insane at
Cherokee, 17.
Deep wells, 132, 133.
Derbya crassa. 136, 138, 139, 142, 146,
152, 153, 161.
robusta, 161.
Des Moines stage, 228, 363, 365, 377.
Deer creek, 207.
Devon, elevation of, 267.
Devonian, Acervularia profunda beds,
271,
Atrypa occidentalis beds,
270.
Gyplidula comis beds, 269.
Idiostroma beds, 273.
Intermediate beds, 275.
Lithographic beds, 274.
Magnesian beds, 277.
Spirifer parryanus
273.

beds.



438

Devonian, contact of, with Maquoketa,
26, 38.
Dolomitic phase of, 38, 49.
General section of, 62, 279.
Overlap of, on Maquoketa,
25, 38,
System, 49-62, 212, 268-278
310-326.
Dexiodbia ovata, 223.
Devil’s Anvil, 219.
Diamond drill, 398, 399, 400, 401.
Dielasama allet, 226.
bovidens, 161.
iowensis, 322.
Dinsdale, elevation of, 203.
Diplograptus pristis, 46.
putillus, 46.
quadrimucronalus, 46.
Discina convexa, 138.
Dogwood, 117.
Dolomitization of Devonian, 38, 49.
Downy Grape, 424.
Drainage, Chickasaw county,. 266.
Fremont county, 130.
Hancock county, 95.
Howard county, 36.
Kossuth county, $5.
Mills county, 130.
Mitchell county, 306.
Monroe county, 359.
Tama county, 203.
Winnebago county, 95.
Drainage of northeastera Lowa, 270,
298, 2uH
Driftless area, 15.
Drilling 398.
Drill hole sections, 369-373.
Dudley, elevation of, 359.
Dunes, sand, 380.
Dysart elevation of, 203.

Eagle lake, 89.
Economic products, Chickasaw county,

288.
Fremont county,
177.
Hancock county,
107.
Howard county,
74.
Kossuth  county,
107.
Mills county, 177
Mitchell county,
331.
Monroe county,
380.

Tama county, 247
Winnebago coun-
ty, 107.

INDEX.

Eddyville, elevation of, 359.
Section, 364.

Elder-berry, 117.

Elder-bush, 117.

Elberon, elevation of, 203.

Emerson, elevation of 131.

Entolium aviculatum, 139, 161,
circulus, 224.

Eocidaris hallanus, 145, 156, 160.

Erisocrinus typus, 136, 160.

Esker «f Buchanan gravel, 66.

Euomphalus cyclostomus, 56, 274.

rugosus, 139, 145, 160.
Eupachycrinus verrucosus, 136,
160.
Euonymus atropurpureus, 424.

123,

Farragut, elevation of, 131.
Favosgites alpenensis, 50, 54, 55, 271.
Fenestella, 148, 161.
Field corps 11.
Fistulipora modulifera, 136, 160,
Five-leaved Ivy, 113.
Flood plains, 202.
Folds 'in Devonian beds, 323.
Forest City, moraine at, 99.
Foreston quarry, 52, 75.
Forest trees, Hancock county, 110.
Kossuth county, 110.
Monroe county, 423.
Winnebago county, 119.
Fossils of Kinderhook beds, 223, 224,
226, 227.
Missouri beds, 160, 161.
Foster district, 384.
Foster, elevation of, 359.
Frazinus americana, 118, 428,
viridis, 118, 428.
Frederick, elevation of, 359.
Frederika, oil at, 14, 18.
Fredericksburg, elevation of, 267.
Fremont county, geology of, 125.
Alluvium, 175.
Ante-glacial silt, 165.
Area, 126.
Building stone, 177.
Bowlder clay, 166.
Carboniferous system, 1325.
Clays, 178.
Coal, 178.
Cretaceous system, 161.
Deep borings, 132.
Drainage, 130.
Economic products, 177.
Elevations, 131.
Geological formations, 132,
Geological structure, 176
Glacial scorings, 176.
Glenwood well, record of,
133, 134.
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Gravel, 182.
Gumbo, 167.
Loess, 167.
Fossils of, 170.
Missourian deposit, plants
of, 160.
Animals of, 160.
Mississippian sections,
158,
Physiography, 127.
Pleistocene system, 163.
Sand, 182.
Soils, 182.
Stratigraphy, 132.
Topography, 127.
. ‘Water supply, 180.
Fusulina cylindrica, 137, 138, 139, 140,
141, 142, 143, 146, 148, 154, 160.

135,

Gable quarry 312.
Galena-‘Trenton, 40-44, 336.
Garvin, elevation of, 203.
Gelham Bros. Brick Co., 252.
Geological board, members of, 3.
Corps, members of, 4.
formations, Chickasaw
county, 268.
Fremont county, 132.
Hancock county, 100.
Howard county, 39.
Kossuth county, 100.
Mills county, 132.
Mitchell county, 310. .
Monroe county, 363.
Tama county, 212,
Winnebago county, 100.
Chickasaw county, 257.
Fremont county, 125.
Hancock county, 83.
Howard county, 21.
Kossuth county, 83.
Mills county, 125.
Mitchell county, 295.
Monroe county, 355.
Tama county, 186.
‘Winnebago county, 83.
Glacial scorings, 176.
Gladbrook, elevation of, 203.
Gladbrook Pressed Brick & Tile (lo.,
261.
Gladstone, elevation of, 203.
Glass sand, 15.
Gledistchia triacanthos, 426.
Glenwood, elevation of, 131.
Wells at, 133. 134.
Gomnphoceras oviforme, 55.
Gopelrud quarry, 322.

Geological

Geology of
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Grasses of Iowa, Bulletin on, 12.
Gravels, 238, 379.
Buchanan, 31, 34, 36, 6468,
280-283.
‘Wisconsin,
Green Ash, 118.
Green quarry, 312.
Gumbo, 167.
Gymnoclades canadensis, 426,
Gypidula comis beds, 26v.
Gypidula comis, 50, 56, 57, 268, 26V,
270.
Gyroceras burlingtonensis, 227.

104.

Hackberry, 119,

Hagerty, elevation of, 359.

Hall, James, 85, 189, 213, 357.

Hallman guarry 58, 74.

Hamburg, elevation of, 131.

Drill holes at, 132.

Hamilton, elevation of, 359.

Hancock county, geology of, 83.
Building stone, 107.
Clays, 107, 108.
Drainage, 95.
Economic products,

107.
Forestry notes, 110.
Geological forma-
tions, 100.

Kansan drift, 109.
Physiography, 86.
Soils, 106.
Topography, 86.
Water supply, 108.
Wisconsin drift, 10%.
Gravels, 104,

Hard Maple, 114,

Hastings, elevation of, 131.

Haulage, 408.

Tail rope system, 386, 409.
Endless rope system, 409.

Hawthorn, 116.

Haynies, elevation of, 131.

Hazel-nut, 120.

Heat value of coal, 414.

Heaton quarry, section at, 135.

Helicina occulta, 170,171, 172, 174,

Helecodiscus lineatus, 170, 171, 172,

173.

Henderson, elevation of 131.

Henton, elevation of, 131.

Hickory, 120.

Hilton, 390.

Hillsdals, elevation of, 131.

Hiteman district, 385.

Hocking (‘oal Co., drill section of, 371.

Hocking district, 387. "
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Hoen, A. B., Lithography and litho-
graphic limestone, 339.
Honey Locust, 426.
Horn-beam, 120,
Hoisting engine, 412.
Howard county, geology of, 21.
Alluvium, 70.
Area of, 25.
Buchanan gravels, 64.
Clays, 76.
Devonian, 49.
Drainage, 30.
Economic products,
74.
Galena-Trenton, 40.
Geolcgical forma-
tions, 39.
Hudson River forma.
tion, 44.
Iowan drift, 68.
Kansan drift, 62.
Lime, 77.
Loess, 70.
Maquolketa
tion, 44.
Ordovician, 40.
Physiography, 27.
Pleistocene, 62.
t0oad materials, 7.
Soils. 71.
Stone, 74.
Stratigraphy. 37.
Thickness of Pleisto-
cene deposits, 23.
Topography, 27.
Unconformity, 73.
Water powers, 79.
Water supplies, T78.
Huffman quarry, 270.
Hudson River formation, 44-49.

forma-

Idiostroma beds, 273.
Igoceras undata, 227.
Towan howiders, 68, 69, 195, 284, 285,
286.
Drift, Chickasaw county, 283.
Howard county, 68, 69.

Loess-covered, 194, 329.

Margin of, 27, 191-194.

Mitchell county, 328.

Tama county, 191, 239.

Toledo lobe of, 193-196.

Topography of, 32, 34,
191-200, 261-266, 301-
306.

Towa river, 204.

INDEX.

Iron orz, 334.
Ironwood, 120, 431,
crvington ridge, 94.
Isotelus florencevillensis, 46,
gigas, 46.
susae, 46.

Jersey Tea, 113.

Jones quarry, 69.

Juglans cinerea, 120, 430.
nigre, 119, 430.

June-beiry, 117.

Juniperus Virginiana, 122, 433.

Kane quarry, 276.
ransan drift, Chickasaw county, 279.
Fremont county, 166.
Hancock county, 100.
Howard county, 62, 63,
64.
Kossuth county, 100.
Mills county, 166.
Mitchell county, 326.
Monroe county, 378,
379.
Tama county, 200, 235.
‘Winnebago county, 100.
Kentucky Coffee-tree, 426,
Kettleholes, 88.
Keyes, C. R., 126.
Kinderhook beds, Burlington, 225.
Kinderhook stage, 213-228.
Knobby drift, topography, 88.
Fossulth county, geology of, 83.
Building stone, 107.
Clays, 107, 108.
Drainage, 95.
Economic products,
107.
Forestry notes, 110.
Geological forma-
tions, 100.
Kansan drift, 100.
Physiography, 86.
Soils, 106.
Topography, 86.
Water supply, 108.
Wisconsin drift, 103,

Gravels, 104.
Kubel, 8. J., 352.
Lakes—
Crystal, 89, 90, 97, 111,
Eagle, 89.
Harmon, 99.
Rice, 90.

Twin, 89, 90, 111.
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° Lawier, elevation of, 267.

Le Grand, elevation of, 203.

lepidodendrons, 367.

Lepidodendron sternbergii, 357.

Leonard, A. G., Report of Asst. Siaie

Geologist, 14.
Work of, 11.

Leptoena charlottae, 43.
rhomboidalis, 226.
wnicostata, 39, 12, 47.

Leptopora typa, 227.

Leucocheila rallaz, 170, 172, 173

Lewis quarry, 308, 310, 312 333.

Lime, Howard county, 77.

Tama county, 249.
Mitchell county, 332.

Lime kilns, 288.

Lindanl, Dr. Josua, 183.

Linden, 112.

Limnaea humilis, 171, 172,

Lingula philomela, 43.

Library of survey, additions to, 15.

Lithographic beds, 274.

Lithographic limestone, 309, 311, 312,

315, 332, 339-351.
Absorption tests,

349,
Composition, 346, 347.
Essentials of, 345.
Texture, 347, 348.
Value of, 350, 351.

Lithography, beginning of, 340.

Principles of, 339-342.
Processes of, 343, '344,
345,

348,

1 ccust, 116,
Loess, 70, 167, 242, 328, 379.

Fossils in, 170-174, 196.

Islands, 3086.

Origin of, 243.

Overlying Iowan drift, 194, 3.9.

Kansan drift, 201.

Pebbles in, 168.

Structure of, 168.
Loess-Kansan area, topography of, 23.
Lonicera sempervirens, 428.

tartarice, 428.
Lovilia, elevation of, 359.
Lozonema, sp., 227,
Lyphophyllum proliferum, 148, 160,

Macbride, T. H., Geology of Kossuth,
Hancock and Winnebago countices,
83.

Macrodon tenuistriatus, 161,

Malvern, elevation of, 131.

Maquoketa formation, 44-49, 337.

Overlap of Devonian on,
25, 38.

20 G Rep
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Thickness of, 49.
McGee, W J, 26, 190, 260, 358.
Meclntire, Devonian beds near, 323,
vicMillan's well, 155,
McPaul, elevation of, 131.
Melrose, eleévation of, 359.
Miller creek district, 382.
Mills county, geology of, 125,
Alluvium, 175.
. Ante-glacial silt, 165.
Area, 126.
Building stone, 177.
Bowlder clay, 166.
Carboniferous system,
135.
Clays, 178.
Coal, 1178.
Cretaceous system, 161,
Deep borings, 132.
Drainage, 130.
Cconomic products, 177.
Elevations, 131.

Geological dormatlons,
132.

Ceological stricture,
176.

Glacial scorings, 176.

Glenwood well, record
of, 133, 134.

Gravel, 182,

Gumbo, 167.

Loess, 167.

Loess, fossils ‘of, 170.

Missourian deposit,
plants of, 160.

Missourian deposit, ani-
mals, of, 160.

Mississippian
135, 158.

Physiography, 127.

Pleistocene system, 163.

Sand, 179

Soils, 182.

Stratigraphy, 132.

Topography, 127.

Water supply, 180.

sections,

: “linneola, elevation of, 131.

Zfitchell, Devonian beds near, 318.
Mitchell county, geology of, 295.
Buchanan gravels, 326.
Building stone, 331.
Clays, 333.
Coal, 334.
Deformations, 330.
Devonian system, 310.
Drainage, 306.
Economic products, 331.
Flevations, 297, 298, 307.
Geological formztisns 310,
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Geological relatious, 29y

Geographical relations, 297,

298, 299,

Iowan drift, 328.

Iowan loess, 328.

Iowan terraces, 330.

Iron ore, 334.

Kansan drift, 326.

Loess, supra-Iowan, 329.

Lime, 332.

Lithographic stone, 332, 339.

Pleistocene system, 326.

Physiography, 301.

Road materials, 333.

Soils, 331.

Stratigraphy, 307.

Topography, 301,

Unconformities, 330.

‘Water power, 337.

‘Water supplies, 335.
Mississippian series, 364.

Sections, 135-159.
Missourian beds, fossils of, 160, 161.
Modiola subelliptica, 145, 161.
Monroe beds, 366.

Monroe county, geology of, 355.

Building stone, 418.

Clays, 416.

Coal, 380.

Basins, 382,
Mining methods, 398.
Tests, 413.

Dés Moines stage, 365.

Drainage, 359.

Physiography, 358.

Pleistocene, 377.

Recent, 380.

Road materials, 419.

Saint Louis stage, 364.

Sand, 419.

Soils, 419.

Stratigraphy, 363.

Economic geology, 380.

Elevations, 359.

Forest trees and ~hrnh~. 423,

Geological formations, 36J.

Kansan drift, 379.

Lcess, 379.

Mississippian series, 365.

Pennsylvanian series, 365.

Tonn~ranhy. 358.

Water supply, 420.
Montour, elevation of, 203.
Moraires, 89.

Moravia, elevation of, 359.
Morus rubra, 430.
Moss quarry, 324.
Mosnat, H. R., 190.
Murchisonia, sp., 145, 148.

INDEX,

Myalina nucula, 153.
recurvirostris, 139, 140, 146,
161.
subquadrata,
161.
swallowi, 150, 161,
Mystic coal seam, 376.

139, 141, 145.

Nashua, elevation of, 267.
New Hampton, elevation of, 267.
, Well at, 291.
Nlagara limestone, 39.
Nickerson quarry, 315.
worton, W. H., report as special a3-
sistant, 17.
Work of, 11.
Norway Spruce, 433.
Nucleospira barrisi, 227.
Nucula beyrichia, 145, 148, 161.

Oaks, 121.
Ohio Buckeye, 424.
Oneota river, preglacial valley of, 31,
34,
Oolite, 215, 218, 219, 220, 221, 222.
Tests of, for road material, 248,
: 249,
Orbiculoidea convexa, 161
Orchard, quarries near, 317.
Ordovician system, 40-49.
Orthis, 150.
iowensis, 60, 270, 272.
kankakensis, 39. 47.
swallowi, 223.
testudinaria, 39, 43, 46, 47, 49.
Orthoceras indianensis, 227.
Orthothetes crenistric, 714, 217, 218,
220, 223, 224.
inequalis, 227.
inflatus, 226, 227.
Osage well, record of, 336,
Ostrya tvirginica, 120, 431,
Otranto, Devonian beds near, 321.
QOverlap of Devonian on Maquoketa,
25.
Owen, D. D., 85, 189, 259, 357.

Pacific Junction, elevation of, 131.

Page, ). W. 248, 249.

Pammel, 1. H. TForest trees
sbrubs of Monroe county, 423.

Patterson quarry, 56, T5.

Peat, 289.

Pennsylvanian series, 365.

Pentamerella dubia, 55.

Percival, elevation of, 131.

Philadelphus coronaria, 427.

and
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Phy:ziography, Chickasaw county, °6%.
Fremont county, 127.
Hancock county, 85.
Howard county, 27.
Kossuth county, 86.
Mills county, 127.
Mitchell county, 301,
Monroe county, 353,
Tama county. 190.
Winnebago county, 86.

Physocarpus opulefolius, 426.

Pernopecten circulus, 227.

Picea excelsa, 433.

Pignut, 430.

Pilot Knob, 90, 91, 103, 106, 111.

Pinna peracuta, 137, 139, 161.

Pinus austriaca, 433.

strodbus, 432.
swlvestris, 432.

Platanus occidentalis, 430.

Plattsmouth, elevation of, 131.

Plectambdonites sericea, 39, 42, 43, 46,

47, 48, 49.
Pleistocene deposits, thickness of, 71.
Pleistocene system, Chickasaw couu-

ty, 279.

Fremont counziy,
165.

Hancock county,
100.

Howard county, 62

Kossuth county,
100.

Mills county, 165,

Mitchell county,
326.

Monroe county,
3717.

Tama county, 2?0

Winnebago coun-

ty, 100.
Pleurotomaria mississinniensis 227
perhumerosa, 153, 160.
quinauesulcata, 227,
Polygyra hirsuta. 172,
leai, 171, 172.
multilineata, 171, 172, 173.
174. ’
submarginata, 138, 149, 160.
Populus alba, 432.
monilifera, 432.
tremuloides, 121, 432,
Poison Ivy, 115, 425.
Oak, 115.
Sumac, 115.
Vine, 115.
Post-glacial deposits, 243.
Patter, elevation of. 203.
Pre-Kansan drift, 230.
Gravels, 379.
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Prickly Ash, 424.
Productella beds, 51, 52, 53.
Productella concentricus, 226.
subalata, 38, 39, 50, 51, 52.
Production of coal, Monroe county, 381
Productus arcuatus, 224, 226,
cora, 136, 142, 150, 161.
costatus, 137, 150, 153, 1s1.
longispinus, 139, 144, 153,
161.
nedbraskensis, 138, 142, 143,
145, 150, 161.
pertenuis, 137, 145, 161,

punctatus. 142, 145, 153,
161, 227.
semireticularis, 138, 139

145, 148, 153, 154, 161,
Prunus americana, 426.
serotina, 426.
virginiana, 426.
Pseudomonotis hawni, 139, 161.
Publications of Survey, 12.
- Received during 1902, 15.
Pugnax uta, 139, 140, 161.
Pyramidule alternata, 171.
shimeki, 171, 172, 173, 174.
striatella, 171, 172, 173.
Pyrus iowensis, 116, 427,

Quaking-asp, 121.

Quercus, 121.
alba, 431.
imbdricaria, 431.
macrocarpa, 431.
rubra, 431.

Quarries—
Allen, 277.
Bartlett, 317.
Bishop, 271, £88.
Brown E. 275.
Blodgett, 215.
Butlerville, 214.
Croft, 55, 60, 61.
Fovestor =2, 75.
Gable, 312,
Green, 1. D., 312,
Gopeland, 322.
Hellman, John, 58, 74.
Henton, 135.
Huffman, 270.
Jones, M. H., 59.
Kame, 276.
Lewis, 308, 310, 312.
Miller Wen-v, €1
Monaghan, M., 61.
Moss 324.
Nickerson, 315.
Patterzon. 56, 75.
Ritter, 313.
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Roche, J., 61.

Salisbury, 56, 57, 58, 75.
Sherman, 319.

Stevens, C. J., 216.

St. Ansgar, 319.

Rafinesquina alternatae, 43, 46, 49.
nasuta, 49.

Randolph, elevation of, 131.

Red Cedar, 122,

Red Elm, 119.

Red raspherry, 426.

Red-root, 113.

Report of Asst. State Geologist, 14.

Norton, W. H., 17.
State Geologist, 11.
Weems, J. B., 20.

Rhamnus lanceolata, 424,

Rhipidomella, sp., 226.

Rhombopora lepidodendroides, 130,
141, 142, 144, 146, 148, 150, 152, 154,
160,

Rhus glabra, 1165, 425.

toxicodendron, 115.
typhine, 115,

Rhynchonella persinuata, 227.

Rhynchotrema capazx, 49.

Ribes aureum, 427.

gracile, 427,
grossularia, 427.
rudbrum, 427.

Rice lake, 90.

Ritter quarry, 313.

Riverton, elevation of, 131.

Road materials, Chickasaw county, 289,

Hancock county, 108.
Howard county, 77.
Kossuth county, 108.
Mitchell county, 333.
Monroe county, 419.
Tama county, 248, 249.
‘Winnebago county,
108.

Robimia pseudacacia, 116.

Rock creek, 304,

Rosa Arkansana, 427.

rubiginosa, 427,
setigera, 427.
Rubus occidentalis, 426.

strigosus, 426.
1illosus, 427.

Saint Louis limestone, 363, 364.
Saint Peter sandstone, 17, 336.
Salisbury gquarry, 56, 57, 58, 73.
Saliz, 122.

alba, 431,

amygadoloides, 431.

INDEX.

humil's, 451,
Tongijulia, 431,
nigra, 431.
-rostrata, 431.

Salt creek, 208.

Sambuscus canadensis, 117, 427,

Sand, 250, 419.

Dunes, 380.
Glass-making, 15.
Sandstone, Coal Measure, 373, 374.
Savage, T. E., Geology of Tama coun-
ty, 187.
Scaphiocrinus hemisphericus, 141, 1€0.
Schellwein, Dr. E., 160, 183.
Schizodus, 141, 153, 161.
Schizophoria subell'ptica, 226.
Scoteh pine, 432,
Selection, elevation of, 359.
Seminula argeniea, 137, 140, 143, 1414,
150, 161.

Senefelder, Alois, 339, 340.

Septopora biseralis, 139, 144, 148, 154,
158, 160.

Service-berry, 117.

Shad-bush 117.

Shales, Coal Measure, 373.

Shell-bark Hickory, 120, 430.

Sheep-berry, 117.

Sherman quarry, 319.

Shimek, B., report on loess fossils, 170.

Sidney, elevation of, 131.

Slinvery Elm, 119.

Smith, Geo. L., 183.

Smoky Hollow Coal Co., drill section

of, 370. .

Smooth Sumac, 115,

Soft Maple, 114,

Soils of Chickasaw county, 287.
Fremont countv, 182.
Hancock coutty, 106.
Howard county, 71.
Kossuth county, 106.

Mills county, 182.
Mitchell county, 331.
Monroe county, 419.
Tama countyv, 246.
‘Winnebago county, 106.

Solenhofen stone, 340.

Solenopsis solenoides, 161.

Sphaerodoma primogenus, 150, 160.

Sphruradinm elcntulum elticola. 172,

173. 174.

Spirifer asper. K5,

bipnlicatus. 214, 217, 218, 220,
223, 224.

cameratus, 137, 138, 143, 148,
153, 161.

extenuatus, 214. 217, 218.

fimbriatus, 55, 60.
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marionensis, 223, 227. Carboniferous, Upper,
mucronatus, 320. 228. '
parryanus, 273, 275. Cedar Valley stage, 212.
pennatus, 38, 39, 50, 51, 268, Clay, 250,

269, 2170. Des Moines stage, 228.

subumbonus, B5l.
subvaricosus. 55, 60, 320.
Spiriferine cristata, 141, 161.
kentuckensis, 148, 161.

Spiraea salicifolia, 116,

Staghora Sumac, 115.

St. Ansgar quarries, 319.

Steel tipple, 390.

Stevens quarry, 216.

Straparolius latus, 214, 217, 218, 220

223, 224_,
obtusus, 227.
Stratigraphy, Chickasaw county, 267.
Fremont county, 132.
Hancock county, 100.
" Howard county, 37.
Kossuth county, 100.
Mills county, 132.
Mitchell county, 307.
Monroe county, 363.
Tama county, 211.
‘Winnebago county, 100.
Streams, age of, 362.
Northeastern Iowa, 297, 298,
299.
Origin of, 99.
Streptelasma coriculum. 48.
Stropheodonta demissa, 60, 51, 53, 59,
272.

Stuart Weller, 226.

Succinea, 170, 171, 172, 173.
avara, 170, 171, 172,
.grosvenorii, 172, 173.
ovalis, 172.
retusa, 171.

Sugar Maple. 114.

Sumac, 115, 425,

Symphoricarpus occidentalis, 118.

vuloarts. 428.

Syntrielasma hemiplicata, 138,

161.

Syringopora, 157,

Ryringa vulncrie. 459,

Syringothyris extenuotus, 223,

Systems of coal mining, 406.

148,

Tabor, elevation of, 131.
Tama, elevation of, 203.
Tama county, geology of, 186.
Area, 188.
Building stone, 248.
Carboniferous, Lower,
213.

Devonian system, 212.
Drainage, 203.
Economic products, 241.
Elevations, 203.
Flood plains, 202.
Geological formations,
212.
Towan drift, 191, 239.
Kansan drift, 200, 235.
Kinderhook stage, 213.
Lime, 249,
Loess, 242.
Physiography, 190.
Pleistocene, 230.

Post-glacial deposits,
243.

Pre-Kansan drift, 230.

Sand, 250.

Soils, 246.

Stratigraphy, 211.
Topography, 190.
Unconformities, 245.
‘Water supply, 263.
Tail rope system, 386.
Tecoma radicans, 429.
Terraces, 128, 129, 330.
Tests of oolite for road materials, 248,
249.
Tezxtularia, 141, 160.
Trees and shrubs, Monroe county, 422.
Thorn apple, 116.
Thuya occidenialis, 433.
Tilia americano. 112, 425,
Todd, J. E,, 127.
Toledo, elevation of, 203.
Toledo lobe rf Iowan drift, 193, 194,
195, 196, 198.
Topography, Chickasaw county, 261.
Fremont county, 127.
Hancock county, 86.
Howard county, 27.
Kossuth county, 86.
Mills county, 127. .
Mitchell county, 297, 301.
Monroe county, 358.
Tama county, 190.
‘Winnebago county, 86.
Topography, I~—an Arift. 32 34, 191-
200, 261-266, 301-306.
Kansan drift, 200,
Loess—Kansan area, 28.
Tower, elevation of, 359.
Traer Brick & Tile Co., 252.
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Traer, elevation of, 2 3

Turkey river, preglacial valley of, 35.

Twin lakes, 89, 90, 111, ’

Tyrone, elevation of, 359.

Udden, J. A., Geology of Mills and
Fremont counties, 125.

Ulmus americana, 118, 429,
fulvae, 118, 119, 429.
racemosa, 429.
Unconformities, Howard county, " 3.
Tama, county, 245.
Mitechell county,
Monroe county,
Unio plicatus, 173.
Union Slough, 93, 96, 101.
Upham, Warren, 86.

330.
377.

Vallon’a gracilicosta, 171, 172, 173 174.
Ventilation, 406.
Vertigo bollesigna, 173.
Viburnum lentago, 117.
opulus, 428,
g prunifolium, 117, 428.

Velvet samac, 115.
Vining, elevation of, 203.
Virginia Creeper, 113.
Vitis cinera, 424.

riparia, 113, 424.
Vitrea hammonis, 171, 173.

Water power, Howard county, 79.
Chickasaw county, 291.
Mitchell county, 337.
Water supplies, Chickasaw county, 290.
Fremont county, 180.
Hancock county, 108,
109,
Howard county, 78.
Kossuth county, 108,
109.
Mills county, 180.
Mitchell county, 335.
Monroe county, 420.
Tama couniv, 253,
‘Winnebago county,
108, 109.
Well records, 237, 238.
Wells, Chickasaw county, 290.
Wells—
Berger, J. A. 237.
Blazek, N., 238.
Bridge, 155.
Dowd, Elmer, 237.
Glenwood, 133, 134.
McMillan, 155,
New Hampton, 29T,
Osage, 336.

INDEX.

Schooleraft, J. W, 237.
Shaler, J. W., 237.
St. Ansgar, 337.
Wilkson, J. P., 238.
Weems, J. B., report as chemist, 20.
White, Dr. C. A., 26, 86, 126, 143, 189

213, 357. .
White Cloud Crossing, elevation of,
131.
White Elm, 118,
‘White Maple, 114.
White Pine, 432.
White Poplar, 432,

‘White Thorn, 116.

White Walnut, 120.

Whitebreast Fuel Co., drill section of,

372.

Whitney, J. D,, 26, 213.

‘Wild black cherry, 426.

Wild crab, 116.

Wild Fox Grape, 424..

Wild grupe, 113.

Wild, John, brickyard, 2350.

Wild Meadowsweet, 116.

Wild Plum, 426.

‘Wild red raspberry, 426.

Winnebago county, geology of, 83.
Building stone, 107.
Clays, 107, 108.
Drainage, 95.
Economic products, 107.
Forestry notes, 110.
‘Geological formations, 100.
Kansan drift, 100.
Physiography, 86.
Soils, 106.
Topography, 86.
‘Water supply, 108.
Wisconsin drift, 103.
Wisconsin gravels, 104.

Wisconsin drift, Hancock county, 86

87, 103.
Kossuth county, 86,
87, 103.
Winnebago county,
86, 87, 103.

Gravels, 104.
Wolf-berry, 118.
Wolf creek, 204.
Work of survey, 1902, 11.

Xanthozylusm americanum, 424.

Young. I.. E., Geology of Monroe coun-
‘ty, 355.

Zaphrent’'s, sp., 226.

Zeacrinnus. 160,

Zonitoides arboreus, 170, 171, 173.



