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Adair county, coal in. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 441·443. 1894. 

Adat;ns county, coal in . 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 445·450. 1894. 
C. A. White, in First Ann. Rept. State Geol., p. 67, 1868. 
--- in Geol. Iowa, Vol. I , pp . 342-344. 1870. 

Appanoose county, coal in . 
H. F . Bain, in Iowa Geol. Surv., Vol. V, pp . 409·434. 1895. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 406-424. 1894. 
C. A. White, in First Ann. R ept. State Geol. , p. 40. 1'868. 

Armstrong, S. C. 

661 

Coal production in Iowa in 1883·84. U . S. Geol. Surv., Min. Res. of 
U. S., 1883·1884, pp. 12, 45·46. 

Ashburner , Chas. A. 
Coal production of Iowa in 1885. U. S. Geol. Surv., Min. Res. of U. S., 

1885, pp. 11, 30. 
-- -- -~ in 1886, Ibid., 1886, pp. 225 ff. 266-268. 
-- -- - - in 1887. Ibid., 1887, pp. 169, 171, 187, 245-253 . 
-- -- -- in 1888, Ibi d., 1888, pp . 169, 206, 262-269. 

Atkinson, J . J. 
Gases of coal mines. F irst Ann . Rept. State Mine Insp., 1880-81, pp. 

108-118. 1882. 

Bain, H. Foster . 
Coal in Appanoose county. Iowa Geol. Surv., Vol. V, pp. 409-434. 1895. 
-- In Car roll county. I bid. , Vol. IX., p. 97 . 1898. 
-- In Decatur county. Ibid. , Vol. VIII, pp. 294-299. 1897. 
- - In Guth r ie county. I bid., Vol. VII, pp. 469-475. 1896. 
-- In Keokuk county. Ibid., Vol. IV, pp. 245-301. 1894. 
-- I n Mahaska county. I bid., Vol. tv, pp. 351-366. 1894. 
~ In P lymout h county. Ibid ., Vol. VIII, pp. 361-365. 1897. 
-- In Polk county. I bid., Vol. VII, pp. 352-366. 1896. 
-- In Washington county. Ibid., Vol. V, p. 162. 1895. 
Explanation of certain irregularities encountered in work ing coal seams 

in Iowa. Mon. Rev. Iowa Weather and Crop Service, Vol. IV, No. 
6, pp. 4-7. 1893. 

Machine coal mining in Iowa. Min. Ind., Vol. IV, 1895, pp. 195-200. 
Peculiarities of the Mystic coal seam. Am. Geol., VOl .. XIII, pp. 407-411. 

1894. 
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Structure of the Mystic coal basin. Iowa Acad. Sci., Vol. I, pt. 4, p. 33. 
1893. 

Western interior coal field. U. S. Geol. Sury., 22nd Ann. Rept. 1900-1901, 
pt. III, pp. 339-366. 

-- Tilton, J . L., and. 
Coal in Madison county. Iowa Geol. Sury., Vol. VII, pp. 537-53~. 1896. 

Beyer, S. W. 
Chemical analyses of Iowa coals. Iowa Geol. Sury., V9l. XVII, p. 529. 

1906. 
Coal in Boone county. Ibid., Vol. V, pp. 205-220. 1895. 
-- In Hardin county. Ibid., Vol. X, p. 289 . 1899. 
-- In Marshall county. Ibid:, Vol. VII, pp. 257-258. 1896. 
--. In Story county. Ibid., Vol. IX, pp. 216-2~9. 1898. 
-- and Young, L. E. Coal in Monroe county. Ibid., Vol. XIII, pp. 
380-415. 1902. 

Binks, Thomas. 
Coal mines of southern Iowa. Bien. Rept. State Mine Insp., Third Rept., 

1885-87, pp. 18-80. 1888. 
-- -- -- Ibid., Fourth Rept., 1887-89, pp. 8-61. 1889. 
-- -- -- Ibid., Fifth Rept., 1889-91, pp. 5-51. 1891. 

Bissell, G. W. 
Chemical analyses of Iowa coals. Iowa Geol. Sury., Vol. XVII, pp. 

170 ff. 1906. 

Boiler tests of Iowa coals at St. Louis testing station, 1904. L . P. Brecken­
ridge, in Prof. Paper No. 48, U. S. Geol. Sury., pt. II, pp. 529-576, 947 ff. 

Boone county, coal in. 
S. W. Beyer, in Iowa Geol. Sury., Vol. V, pp. 205-220. 1895. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 225-236. 1894. 
D. D. Owen, in Geol. Sury. Wis., Ia. and Minn., p. 124. 1852. 
C. A. White, in Geol. Iowa, Vol. II, p. 259. 1870. 

Boonesboro, coal at. 
C. A. White, in Second Ann. Rept. State Geol., p . 142. 1868. 

Breckenridge, L. P. 
Boiler tests of Iowa coals at St. Louis testing station, 1904. Prof. Paper 

No. 48, U. S. Geol. Sury., pt. II, pp. 529-576, 947 ff. 

Briquetting Iowa coals. 
James E. Mills, in Bull. No. 343, U. S. Geol. Sury., p. 52, 1908. Table 

only. 

Briquetting tests of Iowa coals at St. Louis testing station, 1904. J. H . Pratt, 
in Prof. Paper No. 48, U. S. Geol. Surv., pt. III, pp. 1427, 1443 ff. 

Bushnell, J . P. 
Coal fields of Iowa. In " Iowa Resources and Industries," pp. 72, 74. Des 

Moines, 1885. 
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Calvin, Samuel. 
Coal in Page county. Iowa Geol. Sury., Vol. XI, pp. 450-453. 1900. 
Geological formations of Iowa. Stone, Vol. XXV, 1902, pp. 118-124_ 
Geology and Geological Resources of Iowa . . Mines and Minerals, Vol. 

XXII, 1902, pp. 560-561. 

Campbell, James A. 
Coal mines in eastern Iowa. Bien. Rept. State Mine Insp., Twelfth Rept. 

1903-05, pp. 71-79. 1905. 
-- -- -- Ibid., Thirteenth Rept., 1905-'06, pp. 60-68. 1906. 
Coal mines in southern Iowa. Ibid., Seventh Rept., 1893-'95, pp. 7-33. 

18.95. 
-- -- -- Ibid., Eighth Rept., 1895-'97, pp. 5-22. 1897. 
-- -- -- Ibid., Ninth Rept., 1897-'99, pp. 7-16 . . 1899. 
-- -- -- Ibid. , Tenth Rept., 1899-1901, pp. 9-21. 1901. 

Campbell, M. R. 
Classification of coals collected for tests at St. Louis testing station, _ 

1904. Prof. Paper No. 48, U. S. Geol. Sury., pt. I, pp. 156 ff. 
Description of samples collected for tests at St. Louis testing station, 

1904. Ibid., pp. 74, 146, 151. 

Oanty, John W. 
Coal mines in eastern Iowa. Sixth Bien. Rept. State Mine Insp., 1891-

'93, pp. 40-59. 1893. 

Carboniferous in central Iowa. 
C. R. Keyes, in Bull. Geol. Soc. Amer., Vol. 2, p. 284. 1891. 

Carroll county, coal in . 
H. F. Bain, in Iowa Geol. Surv., Vol. IX, p. 97. 1898. 

Cass county, coal in. 
C. R. Keyes, in Iowa Geol. Sury.; Vol. II, pp. 440-441. 1894: 

Central Iowa, Carboniferous in .. 
C. R. Keyes, in Bull. Geol. Soc. Am., Vol. 2, p. 284. 1891. 

Character and stratigraphical peculiarities of the southwestern ·Iowa coal fieid . 
C. R. Keyes, in Eng. and Min . Jour., Vol. LXXIII, p. 661. 1902. 

Chemical analyses of Iowa coals. 
S. W. Beyer, in Iowa Geol. Sury., Vol. XVII, p. 529 . 1906. 
G. W: Bissell in Iowa Geol. Sury., Vol. XVII, pp. 170 ff. 1906. 
Rush Emery, in Geol. Iowa, Vol. II, pp. 357-397. 1870. 
G. Hinrichs, in Second Ann. Rept. State Geol., pp. 205-232, 248-268. 1868;. 
N. W. Lord, in Prof. Paper No. 48, U. S. Geol. Sury., pt. I, pp. 221-225,. 

270. 1906. 
D. D. Owen, in Geol. Iowa, Wis. and Ill., p. 53. 1839. 
G. E. Patrick, in Io wa Geol. Sury., Vol. II, pp. 504-509. 1894. 

Chemical analyses and general character of Iowa coals. 
J. D. Whitney, Geol. Iowa, Vol. I, pp. 397-415. 1858. 

Coal, briquetting of. 
James E . Mills, in Bull. 343, U. S. Geol. Sury., p. 52. 1909. 
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Coal, chemical analyses of. 
S. W. Beyer, in Iowa Geol. Surv., Vol. XVII, p. 529. 1906 .. 
G. W. Bissell, in Iowa Geol. Surv., Vol. _XVII, pp. 170 ff. 1906. 
Rush Emery, in Geol. Iowa, Vol. II, pp. 357-397. 1870. 
Gusta>:" Hinrichs, in Second Ann. Rept. State Geol. , pp. 205-232, 248-268. 

1868 . 
N. W. Lord, in Prof. Paper 48, U. S. Geol. Surv., pt. I , pp. 221-225, 270. 

1906. 
D. D. Owen , in Geol. Iowa, Wis. and Ill. , p. 53. 1839. 
G. E. Patrick, in Iowa Geol. Surv., Vol. II, pp. 504-509. 1894. 
J. D. Whi tney, in Geol. Iowa, Vol. I, pp. 397-415. 1858. 

Coal, Trans-Mississ ippian, structure and geological position of. 
C. R. Keyes, in Eng. all,d Min. Jour., Vol. LXV, pp. 253-254, 280-281. 1898. 

Vol. LXIX, .pp. 528-529. 1900. 

Coal at Boonesboro. 
C. A. White, in Second Ann. Rept. State Geol., 142. 1868. 

-- At Des Moines. 
C. A. White, Second Ann. Rept. State Geol., pp. 167, ' 176. 1868. 

-- At Fprt Dodge. 
C. A. White, Second Ann. Rept. State Geol., p. 140. 1868'. 

Coal deposits of Iowa. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, 1894. 
-- -- In U. S. Geol. Surv., Min. Res. of U. S., 1892, pp. 398-404. 

Coal fields of Iowa. ' 
J . P~ Bushnell , Comm. of Immigration for Iowa, in :j:owa Resources and 

Industries, pp. 72, 74. Des Mo ines, 1885. . 
James MacFarlane, in " The Coal Regions of America:" pp. 446-463. New 

York, 1875. 
Chiefly summary of Hall 's and White's reports. 

Coal fields of Iowa and Missouri. 
David D. Owen; in Proc. Amer. Assoc. , Vol. 5, 1851, pp. 119-131. Re­

viewed by H. S. Williams in Bull. 80, U. S. Geol. Surv., p. 143, 1891. 

Coai horizons in Iowa. 
O. H. St. John , in Geol. Iowa, Vol. I , pp. 273-283. 1870. 

Coal in drift. 
C. A. White, in Geol. Iowa, Vol. I, p. 97. Vol. II, p. 236. 1870. 

Coal in Iowa. 
A. R. Fulton, in " Iowa; The. Home for Immigrants," p. 21, Des Moines, 

1870. 
D. D. Owen, in Geol. Iowa, Wis. and Ill. , p. 53. 1839. 
-- -- In Geol. Surv. of Wis. , Ia. and Minn., p. 97. 1852. 
-- -- In Proc. Am: Assoc. Adv. Sci. , Vol. V, p. 127. 1851. 
N .. Howe Parker, in "Iowa as it is in 1855," · pp. 39-43. Chicago, 1855. 
-- -- The Iowa Handbook for 1857, pp. 32-35. Boston, 1857. 
H . S. Reed, in " The Leading Industries of the West," pp. 7, 13. Chicago, 

1883. 
C. A. White, in Geol. Iowa, Vol. I , pJ.J. 258-263. 1870. 
History of Dallas county, p" 125. Des Moines, 1879. 
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Coal in Raccoon valley. 
O. H . St. John, in Second Ann. Rept. State Geol. , pp. 175-190'. 1868. 

Coal in United States, distribution of. • 
C. W. Hayes, in U. S. Geol. Surv., 22nd Ann. Rept ., 190'0'-190'1, pt. III, 

p. 12. 

Coal in Adair county. 
C. R. Keyes, in Iowa Gool. Surv:., Vol. II , pp. 441-443 . 1894. 

-- In Adams county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II , pp. 445-450'. 1894. 
C. A. White, in First Ann. R ept. State Geol., p. 67 . 1868. 
-- -- in Geol. Iowa, Vol. I, pp. 342-344. 1870'. 

-- In Appanoose county. 
H. F. Bain, in Iowa Geol. Sury., Vol. V, pp. 40'9-434. 1895. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 40'6-424. 1894. 
C. A. White, in First Ann. Rept. State Geol., p . 40'. 1868. 
History of Appanoose county, p. 338. Chicago, 1878. 

-- In Boone county. 
S. W. Beyer, in I.owa Geol. Sury., Vol. IV, pp. 20'5-220' . ,1895. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II , pp. 223-236. 1894. 
D. D. Owen, in Geol. Sury. Wis., Ia. and Minn., p. 124. 1852. 
C. A. White, in Geol. Iowa, Vol. II , p. 259. 1870'. 

In Carroll county. 
H. F. Bain, in Iowa Geol. Sury., Vol. IX, p. 97. 1898. 

-- In Cass county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II , pp. 440'-441. 1894. 

-- In Dallas county. 
C. R. K eyes, in Iowa Geol. Sury" Vol. II , pp. 253-267. 1894. 
A. G. Leonard, in Iowa Geol. Sury. , Vol. VIII, pp. 92-10'1. 1897. 
0. ' H . St. John, in Geol. Iowa, Vol. II, pp. 18 ff, 45. 1870'. 
History of Dallas county, pp. 281-284. Des Moines, 1879. 

-- In Dayis county. 
C. R. K eyes, in Iowa Geol. Surv., Vol. E, pp. 424-429. 1894. 
C. A. White, in Geol. Iowa, Vol. II , p. 271. 1870'. 

In Decatur county. 
H. F. Bain, in Iowa Geol. Sury., Vol. VIII, pp. 294-299. 1897. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 462-463 . ·1894. 
C. A. White, in Geol. Iowa, Vol. I , p. 326. 1870. 

-- In Des Moines county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp 483-484. 1894. Ibid., Vol. III, 

pp. 483-485. 1893. 

In Greene county. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II , pp. 219-225. ' 1894. 
O. H. St. John, in Goo!. Iowa, Vol. II, pp. 134-137. 1870'. 
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In Guthrie county. 
H . F. }jain, in Iowa Geol. .SurY., Vol. VII, pp. 469-475. 1896. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II, pp. 242-253 . 1894. 
O. H. St. John, in Geol. Iowa, Vol. II, pp. 105 ff, 128. 1870. 

-- In Hamilton county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 211-214. 1894. 
C. A. White, in First Ann. Rept. State Geol., p. 25, 1868. 
-- -- in Geol. Iowa, Vol. II, 'p. 257. 1870. 

-- In Hardin county. 
S. W. Beyer, in Iowa Geol. Surv., Vol. X, p. 289. 1899. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 214-218. 1894. 
C. ~. White, in First Ann. Rept. State Geol., p. 22. 1868. 
- - -- in Geol. Iowa, Vol. II, p. 258. 1870. 
J. D. Whitney, 'in ·Geol. Iowa, Vol. I, pp. 269-271. i858. 

-- In Henry county. 
C. R. Keyes, in IQwa Geol. Sury., Vol. II, pp. 480-483. 1894. 
T. E. Savage, in Iowa Geol. Surv., Vol. XII, p. 298, 1901. 
A. H. Worthen, in Geol. Iowa, Vol. I , pp. 211, 218. 1858. 

In Humboldt county. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II, p. 196. 1894. 

-- In Jasper county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 294-300. 1894. 
C. A. White, in Geol. Iowa, Vol. II, p. 262. 1870. 
J. D. Whitney, in Geol. Iowa, Vol. I, p. 272. 1858. 
I. A. Williams, in Iowa Geo l. Sury., Vol. XV, pp. 335-348. 1904. 
History of Jasper county, p. 438. Chicago, 1878. 

-- In Jefferson county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 393-402. 1894. 
J . A. Udden, in Iowa Geol. Sury., Vol. XII, p. 433. 1901. 
C. A. White, in Second Ann. Rept. State Geol., p. 94. 1868. 
-- -- in Geol. Iowa, Vol. II, p. 273. 1870. 
A. H. Worthen, in Geol. Iowa, Vol. I, pp. 233-237. 1858. 

-- In Keokuk county. 
H. F. Bain, in Iowa Geol. Sury., Vol. IV, pp. 295-301. 1894. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II, pp. 356-366. 1894. 
C. A. White, in Geol. Iowa, Vol. II, p. 267. 1870. 

-- In Lee county . . 
C. H. Keyes, in Iowa Geol. Sury., Vol. II, pp. 484-489. 1894. Ibid. , Vol. 

III, pp. 369-375. 1893. 

-- In Lucas county. 
C. R. Keyes. in Iowa Geol. Surv., Vol. II, pp. 366-374. 18H·!. 
O. H. St. John, in Geol. Iowa, Vol. II, pp. 81 ff, 94. 1870. 
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-- In Madison county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 304-306. 1894 .. 
J. L. Tilton & H. F. Bain, in Iowa Geol. Surv., Vol. VII, pp. 537-539. 

1896. 
C. A. White, in First Ann. Rept. State Geol., p. 72. 1868. 
-- -- Geol. Iowa, Vol. I, pp. 313-316. 1870. 

-- In Mahaska county. 
H. Foster Bain, in Iowa Geol. Sury., Vol. IV, pp. 351-366. 1894. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 340-35.6. 1894. 
D. D. Owen, in Geol. Sury. Wis., Ia. and Minn., p. 114. 1852. 
C. A. White, in Second Ann. Rept. State Geol., p. 91. 1868. 
-- -- in Geol. Iowa, Vol. II, p. 265. 1870. 

-- In Marion county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 317-340. 1894.­
B. L. Miller, in Iowa Geol. Surv., Vol. XI, pp. 169-182. 1900. 
D. D. Owen, in Geol. Sury. Wis., Ia. and Minn., pp. 115-117. 1852. 
C. A. White, in Second Ann. Rept. State Geol., pp. 100-107. 1868. 
-- -- In Geol. Iowa, Vol. II, p. 263. 1870. 

-- In Marshall county. 
S. W. Beyer, in Iowa Geol. Sury., Vol. VII, pp. 257-258. 1896. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 237-239. 1894. 
C. A. White, in Geol. Iowa, Vol. II, p. 260. 1870. 
J. D. Whitney, in Geol. Iowa, Vol. I , p. 269. 1858. 

-- In Monroe county. 
S. W. Beyer and L . E. Young, in Iowa Geol. .sury., Vol. XIII, pp. 380-415 , 

1902. 
C. R. Keyes, in Iowa Geol. SUry., Vol. II, pp. 374-383. 1894. 
C. A. White, in Second Ann. Rept. State Geol., p. 93. 1868. 
-- -- in Geol. 'Iowa, Vol. II, p. 267. 1870. 

-- In Montgomery county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. IL pp. 443-445. 18~4. 

E. H. Lonsdale, in Iowa Geol. Sury., Vol. IV, p. 446. 1894. 
C. A. White, in Geol. Iowa, Vol. I, p. 366. 1870. 

-- In Muscatine county. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 475-478. 1894. 
J. A. Udden, in Iowa Geol. Sury., Vol. IX, p. 367. 1898.· 
C. A. White, in Geol. Iowa, Vol. II, p. 274. 1870. 
J. D. ';Vhitney, in Geol. Iowa, Vol. I , p. 277. 1858. 

-- In Page county. 
Samuel Calvin, in Iowa Geol. Sury., Vol. XI, pp. 450-453. ] 9,)0. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 453-456'. 1894. 
C. A. White, First Ann. Rept. State Geol., p. 50, 1868. 
-,- -- Geol. Iowa, Vol. I, p. 352. 1870. 
History of Page county, p. 332. Des Moines, 1880. 

-- In Plymouth county. 
H. F. Bain, in Iowa Geol. Sury., Vol. VIII, pp. 361-365. 1898. 
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-- In Polk county. 
H . F. Bain, in Iowa Geol. Surv., Vol. VII, pp. 352-366. 1896. 
J . M. Dixon, in Centennial History of Polk county, pp. 143-152. Des 

Moines, 1876 .. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 267-294. 1894. 
D . D. Owen, in Geol. Sury. Wis., Ia. and Minn., pp. 121-123, 129. 1852. 
Will Porter, .in Annals of :folk county, pp. 363, 901. 1898. 
C. A. White, in Geol. Iowa, Vol. II, p. 261. 1870 . 
. History of · Polk county, pp. 273-276, 707'. Des Moines, 1880. 

In Poweshiek county. 
C. R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 301-304. 1894. 

-- In Scott county. 
C. R. Keyes, in Iowa Geo!. Sury. , Vol. II, pp. 470-475. 1894. 
Wm. H. Norton, in Iowa Geol. Sury., Vol. IX, pp: 494-496 . 1898. 
D. D. Owen, in Geol. Ia., Wis. and III., p. 53. 1839. 
C. A. White, in Geol. Iowa, Vol. II, p. 274. 1870. 

-- In Story county 
S. W. Beyer, in Iowa Geol. Sury., Vol. IX, pp. 216-219. 1898. 
C. R. Keyes, in Iowa Geol. Sury., Vo!. II, p. 23 6. 1894. 

-- In Taylor county. 
C. R. K eyes, in Iowa Geo!. Sury. , Vo!. II, ~p. 457-461. 1894. 
C. A. White, First Ann. R ept. State Geo!. , p. 47, 1868. 
-- -- Geol. Iowa, Vo!. I, p. 347. 1870. 

-- In Van Buren county. 
C. H. Gordon, in Iowa Geol. Sury., Vol. IV, pp. 239-244. 1894. 
C. R. K eyes, in Iowa Geo!. Sury. , Vol. II, pp. 429-434. 1894. 
D. D. Owen, in Geol. Sury. Wis., .la. and Minn., pp. 106-111. 1852. 
C. A. White, in Second Ann. R ept. State Geol., p 112. ' 1868. 
-- -- in Geol. Iowa, Vol. II, p. 271. 1870. 
A. H . Worthen, in Geol. Iowa, Vol. I , pp. 222-226, 229. 1858. 

-- In Wapello county. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II, pp. 383-393 . 1894. 
A. G. Leonard, in Iowa Geo!. Sury., Vol. XII, pp. 477-489. 19.01. 
C. A. White, in Second Ann. R ept. State Geol., pp. 108-111. 1868. 
-- -- in Geol. Iowa, Vo·!. II , ];lp. 268-270. 1870. 
A. H. Worthen, in Geol. Iowa, Vol. I , pp. 250-254, 256 . 1858. 

-- In Warren county. 
C. R. K eyes, in Iowa Geo!. Sury., Vol. II, pp. 306-317. 1894. 
D. D. Owen, in Geo!. Surv. Wis., Ia. and Minn., p. 130. 1852. 
O. H. St. John, in Geol. Iowa, Vol. II, pp. 50 ff, 74. 1870. 
J . L. Tilton, in Iowa Geol. Sury., Vol. V, pp. 342-350. 1896. 

-- In Washington county. 
C. R. K eyes, in Iowa Geol. Sury., Vol. II, pp. 478-480. 1894. 
C. A . White, in Geo!. Iow~, Vol. II, p. 273. 1870. 
A. H. Worthen , in Geol. Iowa, Vol. I , pp. 240, 246. 1858. 

-- In Wayne county . 
. C" R. Keyes, in Iowa Geol. Sury., Vol. II, pp. 40 2-406. 1894 . 
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-- In Webster county. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 197·211. 1894. 
D. D. Owen, in Geol. Surv. Wis., Ia. and Minn., p. 127. 1852. 
C. A. White, in Geol. Iowa, Vol. II, p. 255. 1870. 
F. A. Wilder, 'in Iowa Geol. Surv., Vol. XII, pp. 167-173. 1901. 

Coal industry, extent of. 
C. R. Keyes, in Iowa Geol. Surv., Vol. II, pp. 521-528. 1894. 

Coal industry of Iowa, growth ' of. 
C. R. Keyes, in Mon. Rev. Ia. Weather and Crop Servi ce, Vol. IV, No. 12, 

pp. 5-7. 1893. 

Coal measures of central Iowa. 
Charles R. Keyes, in Am. Geol., Vol. II, pp. 396-404. 1888. 

Coal measures of Iowa. 
James Hall, in Geol. Iowa, ·Vol. I , pp. 120-141. 1858. 

Discusses general character of rocks. 
D. D. Owen, in Geol. Surv. Wis., Ia. and Minn ., pp. 97 . ff. 1852. 
C. A . White, in Geol. Iowa, Vol. I, pp. 236-284. 1870. 

Discusses general characters of rocks, with their beds of coal. 
Park C. Wilson, in First Ann. Rept. State Mine Insp., 1880-'81, pp. 

81-93. 1882. 

-- r ecord of drillings in. 
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