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ADVERTISEMENT.

[Monograph XXI.]

The publications of the United States Geological Survey are issued in accordance with the statute
approved March 3, 1879, which declares that—

‘“The publications of the Geological Survey shall consist of the annual report of operations, geo-
logical and economic maps illustrating the resources and eclassification of the lands, and reports upon
general and economic geology and paleontology. The annual report of operations of the Geological
Survey shall accompany the annual report of the Secretary of the Interior. All special memoirs and
reports of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but
otherwise in ordinary octavoes. Three thousand copies of each shall be published for scientific exchanges
and for sale at the price of publication ; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization: And the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

The following joint resolution, referring to all government publications, was passed by Congress
July 7, 1882:

T That whenever any document or report shall be ordered printed by Congress. there shall be
printed, in addition to the number in each case stated, the ‘usual number’ (1,900) of copies for binding
and distribution among those entitled to receive them.”

Except in those cases in which an extra number of any publication has been supplied to the Sur-
vey by special resolution of Congress or has been ordered by the Secretary of the Interior, this office
has no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79
pp. 1 map.—A preliminary report describing plan of organization and publications.
‘ II. Second Annual Report of the United States Geological Survey, 1880-’81, by J. W. Powell,

1882. 8°. 1v,588 pp. 62 pl. 1 map.

III. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell.
1883. 8°. xviii, 564 pp. 67 pl. and maps.

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell.
1884. 8°. xxxii, 473 pp. 85 pl.and maps.

V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. Powell.
1885. 8°. =xxxvi, 469 pp. 58 pl.and maps.

VI. Sixth Anunual Report of the United States Geological Survey, 188485, by J. W. Powell.
1885. 8°. xxix, 570 pp. 65 pl. and maps.

VII. Seventh Annual Report of the United States Geological Survey, 1885-'86, by J. W. Powell.
1888, &8°. xx,656 pp. 71 pl. and maps.

VIIL. Eighth Annual Report of the United States Geological Survey, 1886-87, by J. W. Powell.
1889. 8°. 2v. xix, 474, xii pp. 53 pl. and maps; 1 p.1. 475-1063 pp. 54-76 pl. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 188788, by J. W. Powell.
1889. 8¢, xiii, 717 pp. 88 pl. and maps.

X. Tenth Annual Report of the United States Geological Survey, 1888-89, by J. W. Powell.
1890. 8°. 2v. xv,774 pp. 98 pl. and maps; viii, 123 pp.

XI. Eleventh Annual Report of the United States Geological Survey, 1889-"90, by J. W. Powell.
1891. 8°. 2v. xv,757 pp. 66 pl. and maps; ix, 351 pp. 30 pl. and maps.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-91, by J. W. Powell.
1891. 8°. 2wv. xiii, 675 pp. ' 53 pl. and maps; xviii, 576 pp. 146 pl. and maps.

XIII. Thirteenth Annual Report of the United States Geological Survey, 1891-°92, by J. W,
Powell, 1893. 8°. 3. -
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o ADVERTISEMENT.
MONOGRAPHS.

1. Lake Bonneville, by Grove Karl Gilbert. 1890. 4°. xx,433 pp. 51 pl. 1map. Price $1.50.

I1. Tertiary History of the Grand Canon District, with atlas, by Clarence E. Dutton, Capt., U. S. A.
1882. 40, xiv, 264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.00.

II1. .Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker.
1882. 4°. xv,422 pp. 7 pl. and atlas of 21 sheets folio. Price $11.00.

1V. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3 pl. Price $1.50.

V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464
pp. 151. 29 pl. and maps. L ce $1.85.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris
Fontaine. . 1883. 49, xi, 144 pp. 54 1. 54 pl. Price $1.05.

VII. Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 4°. xiii, 200 pp.
16 pl. Price $1.20.

VIII. Paleontology of the Eureka District, by Charles Doolititle Walcott. 1884. 4°. xiii, 298
pp. 241. 24 pl. Price $1.10.

IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New
Jersey, by Robert P. Whitfield. 1885. 4°. xx, 338 pp. 35 pl. 1map. Price $1.15.

X. Dinocerata. A Monograph of an Extinet Order of Gigantic Mammals, by Othniel Charles
Marsh. 1886. 4°. xviii, 243 pp. 561. 56 pl. Price $2.70.

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by
Israel Cook Russell. 1885. 4°. xiv, 288 pp. 46 pl. and maps. Price $1.75.

XII. Geology and Mining Industry of Leadville, Colorado, with atlas, by Samuel Franklin Em-
mons. 1886, 4°. xxix, 770 pp. 45 pl. and atlas of 35 sheets folio. Price $8.40.

XIII. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.
1888. 49. xix, 486 pp. 7 pl. and atlas of 14 sheets folio. Price $2.00.

XIV. Fossil Tishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticut
Valley, by John S. Newberry. 1888. 4°. xiv, 152 pp. 26 pl. Price $1.00.

XV. The Potomac or Younger Mesozoic Flora, by William Morris Fontaine. 1889, 4°, xiv,
377 pp. 180 pl. Text and plates bound separately. Price $2.50.

XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4°. 340 pp.
53 pl. Price $1.00. :

XVIL The Flora of the Dakota Group, a posthumous work, by Leo Lesquereux. Edited by F.
H. Knowlton. 1891. 4°. 400 pp. 66 pl. Price $1.10.

XVIIL Gasteropoda and Cephalopoda of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfield. 1891. 4°. 402 pp. 50 pl. Price $1.00.

XIX. The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D.
Irving and C. R. Van Hise. 1892. 4°. xix, 534 pp. Price $1.70.

XX. Geology of the Eureka District, Nevada, with an atlas, by Arnold Hague. 1892, 4°. xvii,
419 pp. 8 pl. Price $5.25.

XXI. The Tertiary Rhynchophorous Coleoptera of the United States, by 8. H. Scudder. 1893.
4c. xi, 206 pp. 12 pl. Price 90 cents.

In press:
XXII. A Manual of Topographic Methods, by Henry Gannett, chief topographer.
XXIII. Geology of the Green Mountains in Massachusetts, by Messrs. Pumpelly, Wolff, and Dale.

In preparation:

__Mollusca and Crustacea of the Miocene Formations of New Jersey, by R. P. Whitfield.
—Sauropoda, by O. C. Marsh.

—Stegosauria, by O. C. Marsh.

—Brontotherids, by O. C. Marsh. .

—Report on the Denver Coal Basin, by 8. F. Emmons.

—Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmons.
—The Glacial Lake Agassiz, by Warren Upham.

BULLETINS.

1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitic Rocks, by Whitman Cross,
with a Geological Sketch of Buffalo Peaks, Colorado, by S. F. Emmons. 1883, 8°. 42 pp. 2 plL
Price 10 cents.

9. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, ete.,
computed by Albert Williams, jr. 1883. 8°. 8pp. Priceb cents.

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30/, from Tompkins
County, N. Y., to Bradford County, Pa., by Henry S. Williams. 1884. 89, 36 pp. Price 5 cents.

4. On Mesozoic Fossils, by Charles A. White. 1884. 8°. 36 pp. 9 pl. -Price 5 cents.

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884, 8°. 325
pp. Price 20 cents.

6. Elevations in the Dominion of Canada, by J. W.Spencer. 1884, 8°. 43 pp. Price 5 cents.

7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and
South), 1752-1881, in geographic and chronologic order, by Jules Marcou and John Belknap Marcou.
1884. 8°. 184 pp. Price 10 cents.



ADVERTISEMENT. III

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C.
R.Van Hise. 1884. 8°. 56 pp. 6 pl. Price 10 cents.

9. A Report of work done in the Washington Laboratory during the fiscal year 1883-’84. F.W.
Clarke, chief chemist; T. M. Chatard, assistant chemist. 1884, 8°, 40 pp. Price5 cents.

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Wal-
cott. 1884. 8°. T4 pp. 10pl. Price5 cents.

11. On the Quaternary and Recent Mollusca of the Great Basin; with Descriptions of New
Forms, by R. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin,
by G. K. Gilbert, 1884, 8°. 66 pp. 6 pl. Price5 cents.

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. &°.
34 pp. 3pl. Price 5 cents.

13. Boundaries of the United States and of the several States and Territories, with a Historical
Sketch of the Territorial Changes, by Henry Gannett. 1885. 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent
Strouhal. 1885. 8°. 238 pp. Price 15 cents.

15. On the Mesozoic and Cenozoic Paleontology of California, by Charles A. White. 1885. 8°.
33 pp. Price 5 cents.

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8°.
86 pp. 3 pl. Price 5 cents.

17. On the Development of Crystallization in the Igneous Rocks of Washoe, Nevada, with Notes
on the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 8°.. 44 pp. Price5
cents.

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North Ameriea,
by Charles A. White. 1885. 8°. 26 pp. 3 pl. Priceb cents. .

19. Notes on the Stratigraphy of California, by George I'. Becker. 1885. 8°. 28pp. Priceb cents.

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille-
brand. 1885. 8°. 114 pp. 1pl. Price 10 cents.

21. The Lignites of the Great Sioux Reservation. A Report on the Region between the Grand
and Moreau Rivers, Dakota, by Bailey Willis. 1885. 8°. 16 pp. 5 pl. Price 5 cents.

22. On New Cretaceous Fossils from California, by Charles A. White. 185. 8°. 25pp. 5 pl.
Price 5 cents. :

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on
‘Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8. 124 pp. 17 pl,
Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary fossils and recent forms from American
Localities between Cape Hatteras and Cape Roque, including the Bermudas, by William Healey Dall.
1885. 8°. 336 pp. Price 25 cents.

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas
Barnes. 1885. 8°. 85 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. Price 10 cents.

27. Report of work donein the Division of Chemistry and Physics, mainly during the fiscal year
1884785, 1886. 8°. 80 pp. Price 10 cents.

28. The Gabbros and Associated Hornblende Rocks occurring in the Neighborhood of Baltimore,
Md., by George Huntington Williams. 1886. 8°. 78 pp. 4 pl. Price 10 cents.

29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A. White. 1886.
8°. 41 pp. 4 pl. Priceb cents.

30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles
Doolittle Walcott. 1886. 8°. 369 pp. 33 pl. Price 25 cents.

31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and
Arachnids, by Samuel Hubbard Scudder. 1886. 8°. 128 pp. Price 15 cents.

32. Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by
Albert C. Peale. 1886. 8°. 235 pp. Price 20 cents.

33. Notes on the Geology of Northern California, by J. S. Diller. 1886. 8°. 23 pp. Price5 cents.

34. Ontherelation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Charles A. White. 1886. &°. 54 pp. 5 pl. Price 10 cents.

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Stroubal. 1886. 8°.
62 pp. Price 10 cents.

36. Subsidenceof Fine Solid Particlesin Liquids, by Carl Barus. 1886. 8°. 58pp. Pricel0cents.

317. Types of the Laramie Flora, by Lester F. Ward. 1887. 8°. 354 pp. 57 pl. Price 25 cents.

38. Peridotiteof Elliott County, Kentucky, by J. S. Diller. 1887. 8°. 31pp. 1pl. Price5cents.

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 8°.
84 pp. 1pl. Price 10 cents.

40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887.
8°. 10 pp. 4 pl. Price 5 cents.

41. On the Fossil Faunas of the Upper Devonian—the Genesee Section, New York, by Henry S.
Williams. 1887.*8°. 121 pp. 4 pl. Price 15 cents.

42. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1885-’86. F.W. Clarke, chief chemist. 1887. 8°. 152 pp. 1pl. Price 15 cents.

43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombighee, and Alabama Rivers, by Eugene
A. Smith and Lawrence C, Johnson, 1887. 8° 189 pp. 21 pl. Price 15 cents.



v ADVERTISEMENT,

44. Bibliography of North American Geology for 1888, by Nelson H. Darton. 1887. 80, 35 Pp.
Price 5 cents. : '

45. The Present Condition of Knowledge of the Geology of Texas, by Robert T. Hill. 1887. 8o,
94 pp. Price 10 cents.

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Intro-
duction by N. 8. Shaler. 1888, 4% 143 pp. Price 15 cents.

47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of
Analysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888, 8°, 84 pp. Price
10 cents.

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 8°. 88
pp. Price 10 cents.

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpson Woodward. 1889. 8°. 133 pp. Price 15 cents.

50. Formulas and Tables to Facilitate the Construction and Use of Maps, by Robert Simpson
Woodward., 1889, 8°, 124 pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889, 8°. 102
pPp. 14 pl. Price 15 cents.

52. Subaérial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel
Cook Russell. 1889. 8°." 65pp. 5pl. Price 10 cents.

53, The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 8°. 55 pp. 10 pl. Price
10 cents. .
54. On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1889, (3%
313 pp.,incl. 1 pl. 11 pl. Price 2 cents.

. 55. Report of work done in the Division of Chemistry,and Physics, mainly during’ the fiscal
year 1886-’87. Frank Wigglesworth Clarke, chief chemist, 1889. 8°. 96 pp. Price 10 cents.

56. Fossil Wood and Lignite of the Potomac Formation, by Frank Hall Knowlton. 1889, 8o,
72 pp. Tpl. Price 10 cents.

57. A Geological Reconnoissance in Southwestern Kansas, by Robert Hay. 1890. 8°. 49 pp.
2 pl. Price 5 cents.

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by
George Frederick Wright, with an introduction by Thomas Chrowder Chamberlin. 1890. 8°. 112
pp.incl. 1 pl. 8 pl. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 8°. 45
pp- 1pl. Price 10 cents.

60. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal
year 1887788, F. W. Clarke, chief chemist. 1890. 8°. 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Wal-
demar Lindgren. 1890. 8. 40pp. 3 pl.  Price 5 cents,

62. The Greenstone Schist Areas of the Menomineo and Marquette Regions of Michigan, a con-
tribution to the subject of dynamic metamorphism in eruptive rocks, by George Huntington Williams,
with an introdwetion by Roland Duer Irving. 1890. 8°, 241 pp. 16 pl. Price 30 cents.

63. A Bibliography of Paleozoic Crustaces from 1698 to 1889, including a list of North Amer-
ican species and a systematic arrangement of genera, by Anthony W. Vogdes. 1890. 8°. 177 pp.
Price 15 cents. . ‘

64. A Report of work done in the Division of Chemistry and Physics, mainly during the fiscal
year 188889, F. W. Clarke, chief chemist. 1890. SO, 60 pp. Price 10 cents.

65. Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Virginia, by
Istael C. White. 1891. 8°., 212 pp- 11 pl. Price 20 cents.

66. On a Group of Volcanic Rocks from the Tewan Mountains, New.Mexico, and on the oceur-
rence of Primary Quartz in certain Basalts, by Joseph Paxson Iddings. 1890. 8°. 34 pp. Price 5
cents.

67. The relations of the Traps of the Newark System in the New J ersey Region, by Nelson
Horatio Darton. 1890. 8°. 82 pp. Price 10 cents.

68. Earthquakes in California in 1889, by James Edward Keeler. 1890. 80, 25 pp. Price 5
cents.

69. A Classed and Annotated Biography of Fossil Insects, by Samuel Howard Scudder. 1890.
8°. 101 pp. Price 15 cents.

70. A Report on Astronomical Work of 1889 and 1890, by Robert; Simpson Woodward. 1890. 8°.
79 pp. Price 10 cents.

71. Index to the Known Fossil Insects of the World, including Myriapods and Arachnids, by
Samuel Hubbard Scudder. 1891, 8°, 744 pp-  Price 50 cents.

72. Altitudes between Lake Superior and the Rocky Mountains, by Warren Upham. 1891, 80,
229 pp. Price 20 cents.

73. The Viscosity of Solids, by Carl Barus. 1891. 8°, xii, 139 pp. 6 pl. Price 15 cents.

i 74. The Minerals of North Carolina, by Frederick Augustus Genth. 1891. 8°. 119 pp. Price
5 cents.

75. Record of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton.
1891. 8°. 173 pp. Price 15 cents.

76. A Dictionary of Altitudes in the United States (second edition), compiled by Henry Gannett,
chief topographer. 1891. 8°, 393 pp. Price 25 cents.



ADVERTISEMENT. v

77. The Texan Permian and its Mesozoic types of Fossils, by Charles A. White. 1891, &> 51
pp. 4 pl. Price 10 cents.

78. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal
year 1889-90. TF. W. Clarke, chief chemist. 1891. 8°. 131 pp. Price 15 cents.

79. A Late Volcanic Eruption in Northern California and its peculiar lava, by J. 8. Diiler.

80. Correlation papers—Devonian and Carboniferous, by Henry Shaler Williams, 1391. 8&°
279 pp. Price 20 cents.

81. Correlation papers—Cambrian, by Charles Doolittle Walcott. 1891. 8°. 547 pp. 3 pl.
Price 25 cents,

82, Correlation papers—Cretaceous, by Charles A. White. 1891. 8°. 273 pp. 3 pl. Price 20

cents.
83. Correlation papers—Eocene, by William Bullock Clark. 1891. 8°. 173 pp. 2pl. Price
15 cents. '

84. Correlation papers—Neocene, by W. H. Dall and G. D. Harris. 1892. 8°. 349 pp. 3pl
Price 25 cents.

85. Correlation papers—The Newark System, by Israel Cook Russell. 1892, 8°. 344pp. 13 pl.
Price 25 cents.

86. Correlation papers—Archean and Algonkian, by C.R. Van Hise. 1392. 8°. 549 pp. 12 pl.
Price 25 cents. ;

90. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal
year 1890-91.  F. W. Clarke, chief chemist. 1892. 8°. 77 pp. Price 10 cents.

91. Record of North American Geology for 1890, by Nelson Horatio Darton. 1891. 8°. 88 pp.
Price 10 cents.

92. The Compressibility of Liquids, by Carl Barus. 1892. 8°. 96 pp. 29 pl. Price 10 cents

93. Some Insects of special interest from Florissant, Colorado, and other points in the Tertiaries
of Colorado and Utah, by Samuel Hubbard Scudder. 1892. 8°, 35 pp. 3 pl. Price5 cents.

94, The Mechanism of Solid Viscosity, by Carl Barus. 1892. 8&°. 138 pp. Price 15 cents.

95. Earthquakes in California in 1890 and 1891, by Edward Singleton Holden. 1892. 8°. 31pp.
Price 5 cents.

96. The Volume Thermodynamics of Liquids, by Carl Barus. 1892, 8°. 100pp. Price 10 cents.

97. The Mesozoic Echinodermata of the United States, by W. B. Clark. 1893. 8°. 207 pp. 50pl.
Price 20 cents.

98. Flora of the Outlying Carboniferous Basins of Southwestern Missouri, by David White.
1893, 8°. 139 pp. 5 pl. Price 15 cents.

99. Record of North American Geology for 1891, by Nelson Horatio Darton. 1892. 8&°. 73 pp.
Price 10 cents.

100. Bibliography and Index of the publications of the U. S. Geological Survey, 1879-1392, by
Philip Creveling Warman. 1893. 8°. Price 25 cents.

101. Insect fauna of the Rhode Island Coal Field, by Samuel Hubbard Scudder. 1893. &°.
27 pp. 2 pl. Price 5 cents.

In press:

102. A Catalogue and Bibliography of North American Mesozoic Invertebrata, by C. B. Boyle.

103. High Temperature Work in Igneous Fusion and Ebullition, chiefly in relation to pressure,
by Carl Barus.

104. Glaciation of the Yellowstone Valley north of the Park, by W. H. Weed.

105. The Laramie and the overlying Livingstone Formation in Montana, by W. IL. Weed, with
Report on Flora, by ¥. H. Knowlton.

106. The Colorado Formation and its Invertebrate Fauna, by T. W. Stanton.

107. The Trap Dikes of Lake Champlain Valley and the Eastern Adirondacks, by J. I'. Kemp.

108. A Geological Reconnoissance in Central Washington, by Israel C. Russell.

109. The Eruptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their contact phe-
nomena, by W. 8. Bayley.

110. The Paleozoic Section in the vicinity of Three Forks, Montana, by A. C. Peale.

In preparation:

— Correlation papers—Pleistocene, by T. C. Chamberlin. d

— The Moraines of the Missouri Coteau and their attendant deposits, by James Edward Todd.

— On the Structure of the Ridge between the Taconic and the Green Mountain Ranges in Ver-
.mont; and On the Structure of Monument Mountain in Great Barrington, Mass., by T. Nelson Dale.

— A Bibliography of Paleobotany, by David White.

STATISTICAL PAPERS.

Mineral Resources of the United States [1882], by Albert Williams, jr. 1883. 8°. xvii, 813 pp.
Price 50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885, 8°. xiv,
1016 pp. Price 60 cents. .

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology.
1886. 8°. wii, 576 pp. Price 40 cents.



VI ADVERTISEMENT.

Mineral Resources of tho United States, 1836, by David T. Day. 1887. 8°. viil 813 pp. Price
50 cents.

Mineral Resources of the United States, 1887, by David T,Day. 1883. 8° vii, 832 pp. Price
50 cents. :
Mineral Resources of the United States, 1888, by David T.Day. 1890, 8°. wii, 652 Pp- Price
50 cents.

Mineral Resources of the United States, 1889 and 1890, by David T,Day. 1892. &°. viii, 671 pp-
Price 50 cents. . :

Mineral Resources of the United States, 1891, by David T. Day. 1893. g0, vii, 630 Pp- Price
50 cents. : :

The money received from the sale of these publicatiohs is deposited in the Treasury, and the
Qecretary of that Department doclines to receive bank checks, drafts, or postage-stamps; all remit-
tances, therefore, must be by POSTAL NOTE or MONEY ORDER, made payable to the Chief Clerk of the
U. 8. Geological Survey, ot in CURRENCY for the exact amount. Correspondence relating to the pub-
lications of the Survey should be addressed

To THE DIRECTOR OF THE
UNITED STATES GEOLOGICAL SURVEY,
. WasHINGTON, D. C.
W ASHINGTON, D. C., September, 1893.
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PREFACE.

When, in January, 1886, the Division of Fossil Insects of the U. S.
Geological Survey was established, and I entered upon my duties therein,
I had still on hand in an incomplete condition a report upon our Tertiary
insects for the U. S. Geological Survey of the Territories, under Dr. F. V.
Hayden, the plates for which were already finished. This work, which
was completed early in 1890, contained a full account of all the Tertiary
insects of our country known up to within a few years, as far as regarded
the lower orders; but the higher orders, and especially the Coleoptera,
Diptera, and Hymenoptera, which comprised those richest in material, were
left nearly untouched, only the earlier found specimens in the Green river
beds, and which had already been engraved on the plates, being included,
leaving the far richer fauna of Florissant, Colorado, entirely untouched.

The elaboration of this immense amount of material, enlarged by
additions from other localities, including some new and rich, was begun
immediately upon the completion of the Hayden report, and the present
work is a first instalment toward a history of our fossil Coleoptera. In
the division treated are included 193 species, all but one of which come from
the older Tertiaries, while there have been described (or merely indicated)
from the European Tertiary rocks only 150 species, of which 9 come from |
the Pleistocene. Our older Tertiary rocks, therefore, are found to have
already viald~d nearly 28 per cent more forms than the corresponding
European beds. It is altogether probable, such is the extent and richness
of the fresh-water Tertiary deposits of the West, that this proportion will
be largely increased in the future, particularly as the exploitation of our
Tertiary insect deposits has been merely begun; the number of persons
who have been engaged in any field-work upon them may be counted
upon one’s fingers, and no naturalist besides myself has yet undertaken

their study.
S HES-
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TERTIARY RHYNCHOPHOROUS COLEOPTERA
OF THE UNITED STATES.

By Samurn H. ScuppER.

INTRODUCTION.

Although it is evident to any student of fossil insects that even in
Tertiary deposits we possess but a mere fragment of the vast host which
must have been entombed in the rocks, it is nevertheless true that we have
already discovered such a variety and abundance of forms as to make it
clear that there has been but little important change in the insect fauna
of the world since ‘the beginning of the Tertiary epoch. In the earlier
Tertiaries we not only possess in profusion representatives of every one of
the orders of insects, but every dominating family type which exists to-day-
has been recognized in the rocks; even many of the families which have
now but a meager representation have also been discovered, and though

‘many extinet genera have been recognized, no higher groups, with a single
exception or two, have been founded upon extinct forms. This is one of
the most striking and prominent facts which confront the student of fossil
insects. It is the more striking from the delicacy, the tenuity, and the
minuteness of many of the forms which have been entombed; and the state-
ment may be enforced by the further fact that the parasitic groups—those
which are entomophagous—are represented, as well as many of those which
in the present time show peculiar modes of life. Thus we have representa-
tives of such microscopic parasitic insects as Myrmar, strepsipterous insects
have been discovered, the viviparity of the ancient Aphidz has been shown
probable, the special sexual forms of ants and white ants were as clearly

1
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2 TERTIARY RHYNCHOPHOROUS COLEOPTERA.

marked as to-day, and the triungulin larva of Meloe has been found in-
closed in amber, showing that the phenomenon of hypermetamorphism had
already been developed. '

The insects of the Tertiary period, therefore, afford no such interesting
series as may be found in the study of Tertiary mammalia, nor as can be
found in the study of the insects themselves in Paleozoic rocks. Never-
theless, a few interesting features have been pointed out which seem to
stand, in some measure, as exceptions to what has been stated. Thus, in
my recent work on our Tertiary insects,” I called attention to some remarka-
ble features in the fossil plant-lice of our Tertiaries, especially the great
a feature which affects the

length and sle
whole topography of the wing, and is found also in the only Mesozoic plant-
louse known; but which, nevertheless, can not be regarded as of significant
taxonomic importance, since it occurs equally in both the Aphidine and
Schizoneurinz, the two principal subfamilies of that group, both to-day and
formerly. So, too, in treating in the same place of the Pentatomidee, 1
pointed out that the scutellum was universally shorter in all our Tertiary
forms, whether belonging to the subfamily of Cyydnine or Pentatominze. 1
may further add the unpublished fact that it is a peculiarity of the Tertiary
Staphylinidee of this country that the antenne and legs are measurably
shorter than in modern types; this is most marked in cases where the living
and extinet species of the same genera are compared. But in neither of
these cases, any more than in the Aphidew, can we regard these peculiari-
ties as any ground for separating the fossil from the recent forms as distinet
oroups. No doubt we shall some day be able to correlate these differences
and point out their precise significance, which at present is not clear, but it
is certain that they do not afford ground for maintaining that we are here
dealing with extinct groups any higher than genera, or, at most, than tribes.

Yet in one or two instances extinct groups of a higher grade may
be found. Thus, in the work already alluded to, and previously, I have
drawn attention to a strange type of fossil Thysanura—FPlanocephalus—
for which it seemed necessary to frame a new suborder, and, though its

1 Tertiary Insects of North America, Reports W5 {5k Geologlcal Survey of the Territories, Vol. X111,
40, 1390, :



INTRODUCTION. 3

possible reference elsewhere has been suggested, this suggestion will hardly
stand the test of investigation, and the matter remains where I left it; and
in the present work attention is directed to another group—the Coleopterous
family Rhynchitidee—in which it has been found necessary to establish a
new subfamily group for an abundant and varied series of insects from our

Tertiaries.

In studying the Rhynchophorous Coleoptera, I have, for the first time,
made use of all the material which has been collected in the most recent
as well as in former years; and have been able, therefore, to do justice to
the other localities of fossil insects, as well as the now famous locality of
Florissant, Colorado, and T find that there is no family of American Rhyn-
chophora paleontologically more interesting than the Rhynchitidee. In point
of numbers alone the species of this group form more than 10 per cent of
the fossil Rhynchophora of North America, while in the existing fauna the
Rhynchitidze comprise less than 24 per cent of all the Rhynchophora. Our
recent Rhynchitidz are separated by Le Conte and Horninto two subfamilies,
one of which comprises the bulk of the family, while a single species is sepa-
rated to form the other, the Pterocolinze. This differs from the Rhynchitinz,
~ among other things, by the antennz being inserted much nearer the eyes,
by the wide separation of the fore and middle coxe, and by the broad side
pieces of the metasternum. The Pterocoline are not represented among
the fossils, but all the genera of Rhynchitinge now existing in our fauna are
recognized, as well as a new generic type. These, however, are but a
mere fraction of the fossil Rhynchitidee, the bulk of them being separated
as a new subfamily—the Isotheinz, a subfamily characterized by the mod-
erate separation of the fore and middle coxz, and by the insertion of the.
antennze, which is before the middle of the basal half of the straight and
porrect beak. These characters show an approach to the Pterocolinge rather
than to the Rhynchitine, but they have narrow metasternal side pieces. This
subfamily, thus clearly distinguished, is, for Rhynchitidee, exceptionally rich
in forms, since it contains no less than seven genera and thirteen species,
about equally divided between two distinct tribes, all extinet. This brings
the total number of fossil American Rhynchitide up to four-fifths that of
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the existing forms, a proportion which altogether surpasses that yet found
in any other family of insects. The abundance and variety of the Rhynchi-
tidee may, therefore, be looked upon as the most striking feature in the Ter-
tiary Rhynchophorous fauna of North America.

The relative representation of the different families of Rhynchophora
in the American and European Tertiaries, as well as their representation in
America to-day (according to Henshaw’s catalogue of 1885), is set forth
succinetly in the following table:

Comparative view of recent and fossil Ehynchophora.

In Numbers. In Percentages.
Families. iar . Recent Tertiar , .
North | North | glortiory | NOgi | "Norh | Tortiary
American. | American. * || American. | American. P :

- Rhinomacerid® .......... bl et o e e | el e e e
Rhynchitidee . ............ 25 20 5 2-3 103 33
Aittolabidier oo oS ke o e : 1 sl 2 e 0-7
Byrsopides - ........ ... I llosonoasasncs 7 WAL | coeoe sonmen 41
Otiorhynchidee . ......_._. 115 47 17 107 24 -3 113
Curculionide .......___.. 640 100 100 59 -4 518 66 ‘7
Brenthide - .. = . ! Bl e Okb ettt sl
Calandride -- - - - .. 82 10 7 : 76 5.2 47
Scolyitide =0 s 163 5 7 155 26 47
Anthribide o - 0. 37 11 6 34 57 40

dotal s v e 1,078 193 150 100 -1 999 100 -1

This table shows better than any words some striking features in
the American Tertiary fauna, when compared with that now existing in
North America, and, indeed, to a certain extent and in much the same
direction when compared with the KEuropean Tertiary fauna. These
peculiarities consist in the extraordinary development of the Rhynchitidee,
already alluded to; the great preponderance of the Otiorhynchidze, due to
its remarkable development in localities other than Florissant, and the
meager showing of the Scolytide, this last also seen in the European Ter-
tiaries, and undoubtedly resulting from the habits of life of these insects
as subcortical feeders on trees, which would prevent their deposition in
places where their fossil remains could be preserved. The reduction in
this direction is, indeed, so great as to effect a very slight lessening of the
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relative numbers of the Curculionidze, which here, as in the living fauna,
easily hold the first place. The other relative differences between the Ter-
tiary and existing faunas in America are but slight, the Calandridse of the
Tertiaries losing about as much as the Anthribide gain in relative numbers
when compared with the existing fauna. As compared with the European
Tertiary fauna the American shows the same excess in the relative num-
bers of Rhynchitidee and Otiorhynchide as it does when compared with the
recent American fauna; but both the Curculionide and the Scolytidee gain
in relative importance in the European Tertiaries, whose chief peculiarity,
however, consists in the considerable development of the small family
Byrsopidee. The Rhinomaceridae and Brenthidze alone, small groups, do not
occur in either Tertiary fauna, and the Attelabidee and Byrsopida are also
absent from the American.

To bring the differences to view in another way and consider only the
families represented in the American Tertiary fauna, we may mark their
relative position in the scale of numbers as in the following table:

Relative importance of the families of Rhynchophora.

Place as to numbers.

Families. .
Recent Fossil Fossil
American. | American. | European.

khynchitidae ................................................. 6 3 6
@tiorhynehidm? - o0 w0 0 B o0 e 3 2 2
Curenlionide ..o "L . Caa . s oo md 1 1 1
Galandridee?: -0 0 20 L 0 el B g 4 5 } 3.4
Scolgtides, o0 Mel L e 2 6

Antheibide . == = o0 00 0 2 0 D 5 4 5

This shows by a different method the same fact: That the recent
American Rhynchophorous fauna agrees better in its broad features with
the Tertiary fauna of Europe than with the Tertiary fauna of America.

Of the 66 old genera to which the fossil species of Rhynchophora are
here referred, including 136 of the 193 species, 6 may be regarded as cos-
mopolitan or nearly so; 15 as gerontogeic and especially European, though
often having a few American species among them; 16 as characteristic of
the northern hemisphere in general, while the remainder are about equally
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divided between those which are predominantly North American and those
which are tropical American, but often extend to our southern borders. Of
the 31 new genera (with 57 species) little can be said in this particular, but
nearly half of them may be regarded as most closely allied to American and
especially tropical American types; so that on the whole the American, and
especially the tropical American, type predominates. It should be remarked,
however, that the resemblance of the fauna to that of temperate North
America is undoubtedly greater in appearance than in reality and will very
probably be changed to some extent when the various species here recorded
are better known; for, in default of characters which if preserved might
materially charge the alleged affinities of the various forms, it has seemed
advisable to refer most of them to existing genera, and my opportunities for
examining tropical and subtropical types have been very limited. Where
characters of real importance exist, the insects generally show the preva-
lence of structural differences, often considerable, from modern forms.

The number of new genera here proposed is certainly greater than has
been usual in the study of Tertiary insects, but this I believe to be a neces-
sity if we are to apply the same methods to their study that we do to the
study of modern insects; noris the number surprising, since not a single
species is found in our Tertiary deposits which can possibly be referred to
an existing form or even to any of those which have been described from
the European Tertiary rocks; and I am convinced that the actual difference
between the older Tertiary and existing types is far better expressed by the
separation of the former from the latter in generic nomenclature whenever,
the characteristics being sufficiently preserved, they show any such differ-
ences as among modern types are regarded as warranting generic separation.
It must be confessed, however, that among the fossils the Coleoptera are
far less apt to have those characteristics of their structure which are seized
upon for generic disassociation sufficiently preserved to warrant great cer-
tainty or insure exactitude and that those orders which display wing neu-
ration afford far better means of judgment, on account of the commonly
better preserved remains of just those parts which are largely relied upon
for generic discrimination.

The localities at which the species described below have been ob-
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tained are but four, if we except a couple of beetles, Otiorhynchites fossilis,
found at Fossil, Wyoming, and Hylastes squalidens, from the Pleistocene
beds of Scarboro, Ontario. These four localities are Florissant in central
Colorado, the crest of the Roan mountains near the head of East Salt creek
in western Colorado, the buttes bordering the White river near the Colorado-
Utah boundary, and Green river city, Wyoming. All of these localities,
except the Roan mountains, were described in more or less detail in my
Tertiary Insects of North America. The Roan mountain beds are appar-
ently merely an extension of those found on the White river, 50 miles dis.
tant, but here confined to the very crest of the range. Fossil insects are
found at several points, but only in one spot have they been obtained in
any remarkable number; here, however, in extreme abundance. As this
spot was 5 miles distant from our camp and our time and supplies were lim-
ited, no great number of specimens were brought away, but enough was
seen to warrant the belief that a prodigious number of specimens might be
obtained there.

The detailed study of the fossil Rhynchophora has made very clear and
specific one point which impressed me in general while working in the
field, and that is the wide difference between the character of the fossils
obtained at Florissant and those obtained at any of the other localities
(perhaps excepting Elko, Nevada, of which little is known) in the Rocky
mountain region. The Hymenoptera which abound at Florissant almost
disappear in the other localities, while the Coleoptera, which hold a third
place at Florissant, form the larger proportion of the mass in the other
deposits. To test the opinion formed by the cursory examination of speci-
mens in the field, I have counted the specimens obtained in each of the
different localities visited during a single summer, and find the opinion
amply confirmed. :

" The first set of columns in the accompanying table shows the total
number of specimens (regardless of species) obtained during this season’s
work, separated by orders, (1) in all localities; (2) at Florissant alone; and
(8) in the other localities, excluding Florissant; and the second set of
columns the same figures reduced to percentages. Nothing could well be
more striking than the contrasts in the ymenoptera and Coleoptera.
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Relative abundance of the orders of insects in different western deposits.

Number of specimens. ‘ Percentagés.
Orders.” . | = o = PR,

Alllocal- | Floris- |Other lo- | Alllocal-| Floris- | Other lo-

ities. sant. calities. ities. sant. calities.
Hymenopheray s oo fo. ol ... .. 217 243 34 15.2 34.5 3.0
Diptera. i skats Rt de e 432 184 248 23.7 26.1 22.2
Eoleoptera’ o o oOlde. Al Le o 806 104 702 44.3 14.8 63.0
Hlemipteras. . 5. o oo e o 185 86 99 10.0 12.2 8.9
Orthoptera............ RS 19 2 17 1.0 0.3 1.5
NenToptera M s i & G i 90 75 15 5.0 10.6 1.3

Arachnidai oo o dast o 0o T 11 Bt o v 0.6 1.5

Mataldls - oo oo T 1, 820 . 105 1,115 99.8 100. 0 99.9

Now, when we come to examine the species of Rhynchophora, we
shall find that while the three localities in western Colorado and Wyoming
. share a number of forms in common, not a single species found at Floris-
sant occurs in either of the others. To give the precise figures: From
Florissant 116 species have been obtained ; from the Roan mountains 40,
of which it shares 6 with Green river and 7 with White river, besides 6
others common to all three localities, together nearly half its fauna (19 sp.);
from the White river 23 species, of which it shares 2 with Green river and
7 with the Roan mountains, besides the 6 common to all, or nearly two-
thirds its fauna (15 sp.); and from Green river 39 species, of which it
shares 2 with White river and 6 with the Roan mountains, besides the 6
common to all, or more than one-third its fauna (14 sp.). These facts, with
the field evidence, appear to show that the three principal localities in west-
ern Colorado and Wyoming are deposits in a single body of water, the an-
cient Gosiute lake, as it was called by King. The absolute separation,
in specific forms, between the fauna of these deposits and that of Florissant
must be indicative of a distinction greater than that of mere geographical
position, for the Roan mountains are about equally distant from Green
river and Florissant. It is clearly an indication of a difference in age,
though they have usually been regarded as occupying similar horizons. In
the following pages I have referred to the species regarded as belonging to
the Gosiute lake as the GosiuTE FaUNA whenever it has been desirable to
speak of them in common; and in contrast I have called the fauna of Flo-
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vissant, the Florissant or LacustrINg FAUNA.  Which of them is the older can
not be determined until their faunas have been more completely studied;
and even then, for lack of sufficient comparisons elsewhere on the conti-
nent, it may be impossible from the insect remains alone to reach any pos-
itive conclusions. When the structure of the Green river beds has been
more completely studied, their age can doubtless be determined with much
accuracy; and a similar result may be reached when the age of the oro-
graphic movement shall have been determined ‘which brought about the
emptying and desiccation of the ancient Florissant lake. ~With these time
elements given, the extent of the insect remains in the Gosiute and Lacus-
trine faunas is such that the relations of deposits hereafter discovered may
quickly be made clear.

The difference between the Gosiute and Lacustrine faunas is shown
to be much more remarkable when we examine the larger groups. Thus,
of the 66 genera found at Florissant, only 18 occur also in the Gosiute
fauna, which contains, besides, 31 generanot found at Florissant, and there
are even a number of tribes which, as far as we yet know, are entirely
confined to one or the other fauna.

Besides the beetles described or enumerated in this work, no fossil
Rhynchophora have been described from any formation, Tertiary or pre-
Tertiary, on the American Continent, with the single exception of a species
of Curculionidse which T have called Hylobiites cretaceus® and which was dis-
covered in the Pierre shales of the Assiniboine river, northwestern Manitoba,
by Mr. J. B. Tyrrell, of the Canadian_Geological Survey, in 1888.

In conclusion, the following statements may be made regarding the
Rhynchophorous fauna of the American Tertiaries in general :

(1) The general facies of the fauna is American, and somewhat more
southern than its geographical position would indicate.

(2) All the species are extinct, and though the Gosiute lake and the
ancient lacustrine basin of Florissant were but little removed from each
other, and the deposits of both are presumably of Oligocene age, not a single
instance is known of thé occurrence of the same species in the two basins.

'(3) No species are identical with any European Tertiary forms.

1Cont. Can. Paleont., 11, 30-31, pl. 11, fig. 5.
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(4) A very considerable number of genera are extinet, often including
a number of species.

(5) Existing genera which are represented in the American Tertiaries
are mostly American, not infrequently subtropical or tropical American,
and where found also in the Old World are mostly those which are common
to the North Temperate zone. A warmer climate than at present is indicated. .

(6) There are no extinct families, but in one instance an extinct sub-
family with numerous representatives.

(7) The Tertiary Furopean fauna is nearer than our own Tertiary
fauna to the existing American fauna in the relative preponderance of its
families, subfamilies, and tribes.

These conclusions are almost identical, word for word,’ with those
reached from a study of the Tertiary Hemiptera of the United States,
although in that study a far more meager representation of the Gosiute
fauna was at hand.

Besides a number of specimens which could not be definitely placed,
there have been examined in the preparation of this monograph 753 speci-
mens of Rhynchophora, of which 431 come from Florissant and 320 from
the Gosiute fauna.

Three of the plates which accompany this monograph were put upon
stone many years ago and before a careful study of the material. Conse-
quently several species appear on them which are not Rhynchophora at all.
These have all been described, and the deseriptions will in due time and
place be published, but in this volume only the names are given, in the
Explanation of Plates 1 and 11,

In the enumeration of the specimens at the end of the specific descrip-
tions, the numbers of the obverse and reverse of the same specimen are
always connected by “and” without any intervening comma, and this typo-
graphical method is employed only in expressing this relation.

My warm thanks are due to Mr. Samuel Henshaw, of Cambridge, for
liberal aid with his collection and by his personal knowledge of living forms,
both of which have been of the greatest service to me.

1 Proc. Bost. Soc. Nat. Hist. Vol. XX1v, pp. 564-565.



DESCRIPTIONS OF SPECIES.

Family RHYNCHITID .

There is no family of American Rhynchophora paleontologically more
interesting than the Rhynchitidee. In point of numbers the species of this
group form 104 per cent of the fossil Rhynchophora of North America,
while the recent species comprise less than 24 per cent of the existing fauna.
They were also vastly more numerous, both absolutely and relatively, than
in Europe, where they compose only about 3:3 per cent of the Tertiary
Rhynchophora.

In keeping ‘with this fact of their numerical importance is that of their
variety of type. Our existing native species have been grouped in two sub-
families, one composed of three genera, the other of one. All these genera,
excepting Pterocolus, the type of the Pterocolinz, are recognized among
our fossils, but they include a mere fraction of the fossils, which embrace,
besides a new generic form of Rhynchitinee, an entirely new subfamily of
Rhynchitide with two tribes, seven genera, and thirteen species, about
equally divided between the two tribes. The total number of fossil species in
America is therefore fully two-thirds that of the existing forms, a proportion
which altogether surpasses that found in any other family of insects. Nor
is there any other family of fossil insects where it has been found necessary
to establish a distinet subfamily group for an entire series of new forms.
The abundance and variety of Rhynchitidee may therefore be looked upon
as the most striking feature in the Tertiary Rhynchophorous fauna of North
America. Of the twenty species found in our Tertiaries, three quarters are
found exclusively at Florissant.

Subfamily RHYNCHITIN 4.,

Each of the three genera of Rhynchitinee now found in North America
appears to be represented in our Tertiaries, two of them by a single species

each at Florissant, Eugnamptus by two species at Green river; and besides
Bl
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these, an extinct genus, Masteutes, has two representatives at Florissant.
The actual number of species is therefore a little greater than in the
European Tertiaries where four species have been referred to Rhynchites
(some of which, as will be pointed out later, will probably be found to be-
long rather to the Isotheins) and one to an extinet type, Antliarhinites.

MASTEUTES (uaocrevrys), gen. nov.

This genus is founded principally upon the first of the two species here
described, the other being insufficiently preserved to be sure of its position.
The head is here of small size, conical, with circular or transverse eyes, the
antennz attached to the middle of the rostrum, about as long as the pro-
thorax, and consisting of similar, equal, slender joints perhaps twice as long
as broad, excepting the last three, which form an elongate oval club fully
twice as broad as the preceding and itself more than twice as long as broad.
The prothorax is large, tumid, well rounded, and scarcely narrower than
the base of the elytra. These have longitudinal markings and apparently
cover the pygidium.

Two species occur, both at Florissant.

Table of the species of Masteutes.

Rostrum much shorter than the prothorax.. ... ... ......... ... ... . ... rupis.
Rostrum asloncagtheprothorax . = =~ = . saxifer.

MASTEUTES RUPIS.
Bl m, B 29.

The dorsal view is seen in the only specimen we have. The head and
rostrum, the latter hardly longer than the head, are very delicately granu-
late. The prothorax is coarsely and densely granulate, as are also the fore
femora; the prothoraxis tumid, largest in the middle and with convex sides,
the base a little narrower than the elytra. The position of the fore coxze
can be seen through the body, showing them to be separated by about one-
third or one-fourth of the diameter of one of the coxal cavities. Elytra with
nine visible series of sharp granulate carine, the granulations indistinet,
but of the same size as those on the prothorax, though elongate; there are
also marks of the interspaces having been clothed sparsely with short hairs.
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Length of body, excluding rostrum, 475 ™; of rostrum as seen from
above, 075™™; breadth of thorax, 1-9™™; next base of elytra, 2-5™".
Florissant, Colorado. One specimen, No. 4433.

MASTEUTES SAXIFER.
Pl wvin, Fig. 4.

This species is placed here with hesitancy on account of the great length
of the snout, but its general resemblance to the other species seems other-
wise considerable. The head is very delicately and faintly granulate, as is
also the rostrum, which is very gently arcuate, and slightly longer than the
prothorax. The head, however, shows somewhat of a transverse arrange-
ment of the granulations, giving a subcorrugate appearance. The protho-
rax has a similarly delicate, circular, but more distinet and densely crowded
granulation. The sculpture of the elytra is vaguely preserved, but appears
to be much as in the preceding species.

Length of body, excluding rostrum, 6™"; height, 2™; length of ros-
trum, 2:5™™,

Florissant, Colorado. One specimen, No. 13641.

AULETES Schénherr.

This genus, of which five species are recognized in the United States,
is otherwise known principally from southern Furope and the Mediterra-
nean district, but a couple are found in Tasmania. They are insects of ‘
small size, closely allied to Rhynchites. They have not before been recog-
nized in a fossil state, and but a single specimen has been found at Floris-
sant, Colorado.

AULETES WYMANIL
Bl . Hig o4

A species agreeing very nearly with our A. afer Le C., except in the
apparently stouter thorax, striate elytra, and slenderer antennal joints.
Head transversely striate and faintly punctured, with moderately small
circular eyes; beak considerably shorter than the head and prothorax,
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almost straight, stout, striate throughout; antennze inserted at the middle
of the beak, which they nearly equal in length, the club composed of three
joints, fusiform-ovate, three times as long as broad and more than twice as
broad as the joints of the stalk, which are ’elongate and hardly enlarged
apically. Prothorax a little longer than the height of the head, scarcely
rounded above longitudinally, coarsely and sparsely punctured. Elytra
evidently broader than the thorax, but not greatly, very convex, deeply
and coarsely striate.

Length, excluding beak, 3:35™™; beak, 1-1™"; antennse, 0-9™=,

Florissant, Colorado. One specimen, No. 12051.

Named in memory of my former instructor and respected friend, the
distinguished anatomist and paleontologist, Jeffries Wyman.

EUGNAMPTUS Schonherr.

Excepting a single Indian species of peculiar appearance, all the mem-
bers of this slender type of Rhynchitide come from North America, where
we have 5 species, mostly occurring in the southern and western states.
They have been found fossil only in this country, at Green River, Wyo-
ming, where we have two species (neither of them referred here with any
great confidence).

Table of the species of Eugnamptus.

" Elytra without punectures in the strise ........_ ... ... ... .. ... .. ... grandevus,

Elytra with puneturesinithe steiee. = 0 00 o decemsatus.
: EueNaMPTUS GRANDEVUS.
Pl vy, Fio. 9.

Sitones grandevus Scudd., Bull. U. 8. Geol. Geog. Surv. Terr., 11, 83-84 (1876).
Eugnamptus grandevus Scudd., Tert. Ins. N. A., 481-482, PI. viii, Fig. 20 (1890).

Although no additional specimens of this species have been found since
those described in my Tertiary Inseéts, the original description and figure
were of so inferior a specimen that I have here added a figure of one of the
two additional specimens described subsequently.

Green River, Wyoming, F'. C. A, Richardson, L. A, Lee, A. 8. Packard,
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EUGNAMPTUS DECEMSATUS.

Eugnamptus decemsatus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 1v, 764-765
(1878); Tert. Ins. N. A., 482, PL v, Fig. 12 (1890).
The single specimen from which the species was described is still the
only one known. ;
Green river, Wyoming. S. H. Scudder.

RHYNCHITES Herbst.

A numerous group of nearly cosmopolitan distribution, though much
richer in the northern than in the southern hemisphere. We have more
than a dozen species in the United States, occurring mostly in the West, but
it is far more abundant in the Old World. Four fossil species have been
described from the European Tertiaries, two each from Rott and Oeningen,
and a single species is described below from Florissant. The last does not
agree well with any of the European fossils, but is perhaps nearest to R.
silenus Heer,from Oeningen, which is a much slenderer insect, and the only
one which approaches ours in the length of the snout. As will be seen fur- -
ther on, it is quite probable that some of the Kuropean forms referred ‘o
Rhynchites will have to be placed in the subfamily Isotheinz. According
to Lacordaire, the beetles of this genus frequent by preference flowers and
the leaves of trees.

RHYNCHITES SUBTERRANEUS.
Pl v, Fig. 12

The head is smooth, except for a slight transverse wrinkling, and,
with the beak, which is very long, straight, and moderately stout, as long
as the elytra. The eyes are rather small, circular, situated just next the
base of the beak. The antenna are inserted just before the middle of the
beak and are about three-fourths its length. Their structure is exceedingly
similar to that of our living R. bicolor Fabr., the club appearing as if made
up of four joints, of which the last three are two or three times broader
than those of the stalk and perhaps half as broad dgain as long, with
rounded sides, while the basal joint of the club is cuneiform, truncate at
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" each end, as broad as long, and preceded by long and slender joints, that
just preceding the cuneiform joint a little enlarged at the apex. Thorax
poorly preserved, but apparently a little granulated. Elytra too poorly
preserved for definite description, not very strongly arched. Hind tibize
scarcely stouter than the antennal club. Abdominal joints very sparsely
granulate. :

‘ Length, exclusive of rostrum, 52™; of rostrum, 2-:85™: of
antennae, 2°1™™.

Florissant, Colorado, one specimen, No. 13682.

The species does not appear to agree well with any of the deseribed
fossil species of Rhynchites most of which, indeed, as already stated, must
be removed from the genus; and from our modern species it appears to
differ in its relatively much broader thorax.

Subfamily ISOTHEIN 4.

The genera belonging here, and especially those of the first tribe,
have all the aspect of Calandridee, with their elongate form, porrect ros-
trum, and sul +«+ical head; but the relatively great head, ungeniculated
antennz, ww loose club of the same, the four-jointed tarsi, and the subequal,
completely delimited segments of the abdomen prevent the possibility of
any such reference.

They are peculiar among Rhynchitide for the moderate separation of
the fore and middle coxa and the insertion of the antennge, which is before
the middle of the basal half of the straight and porrect beak. These char-
acters show an approach to the Pterocolinge rather than to the Rhynchitidee,
but they have narrow metasternal side pieces. It seems fitting, therefore,
that they should be separated as a distinct subfamily.

To judge only from the descriptions and figures of the species of fossil
Rhynchitidee already described it is highly probable that several of them
also may fall in this same subfamily, for the two species of Rhynchites
described from Rott by Heyden, R. hageni and R. orcinus, have the anten-
ne attached at the very base of the rostrum, showing, at least, that they
can not properly be placed in Rhynchites, and the same is the case with the
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remarkable form found at Oeningen, for which Heer has proposed the name
Antliarhinus, on account of the rostrum of a hair-like fineness.” ;

The oceurrence of other Rhynchophora, which must plainly belong to
the Rhynchitidee, but which share with Pterocolus some characteristics other-
wise peculiar to it, is distinet evidence that Le Conte was correct in sepa-
rating Pterocolus from the genera with which it had been formerly asso-
ciated and placing it in the Rhynchitidee.

There appear to be two groups of genera belonging to this subfamily,
which provisionally may be regarded as tribes. They may be separated as
follows:

Table of the tribes of Isotheinc.

Large species normally of an elongated form with straight dorsum, the head generally

of considerable length and the rostrum always rigidly straight ........ . Isotheini.
Small species normally of a plump and compact form, with well-rounded dorsum, the
head shorter.the rostrum either straight or gently curved -...... Toxorhynchint.

Tribe ISOTHEINL

The members of this tribe are peculiar for their cons.. able size, the
elongate, more or less parallel-sided form, there being scarcely diiy3f any
diminution in breadth forward before the middle of the prothorax; some-
times, however, they are stout, but then do not have so arched a body as
“n the suczeeding tribe; the head is usually of exceptional length, and the
rostrum always rigidly straight and porrect, and usually long and slender

Table of the genera of Isotheini.

Body elongate, fully two and a half times longer than broad or high; rostrum directe
nearly straight forward; joints of club of antenn® larger at apex thana

base.
Ninth and tenth antennal joints only a little larger at apex than at base. Thir
ventral segment of abdomen as long as the second.........-. Paltorhynchu
Ninth and tenth antennal joints twice as broad at apex as at base. Third ventr:
segment of abdomen shorter than the second ... ...cveoavoonniians Tsothe
Body stouter, but little more than twice as long as broad or high; rostrum more or les
declivent; joints of antennal club not enlarged apically .. ... Trypanorhynchu

MON XXI %
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PALTORHYNCHUS (zalzov, poyyo0s) gen. nov.

| Closely allied to Isothea, described below, differing from it in the gen-
eral form of the body and the structure of the antenns. The form is dis-
tinetly parallel-sided throughout nearly the whole of its extent, being
‘broadest at the middle of the prothorax. The rostrum is slender and
twice as long as the rest of the head, straight and porrect, and yet to-
gether with the head not much, if any, over half as long as the rest of the
body. Antenne of the same length as in Isothea, the first and second joints
subequal, scarcely if at all stouter, and certainly shorter than joints 3-8
which are subequal, two or three times longer than broad, 9-11 forming
an elongate ovate club not very deeply annulate, its basal joints at least
only a little broader at apex than at base. Eyes moderately large, lateral,
not prominent. Legs rather short and not stout. Third ventral segment
of abdomen as long as the second.

Dr. J. L. Le Conte, who, many years ago, cursorily examined one of
the specimens of this genus, remarked to me that it was a “very strange”
insect. .

Three species occur in Colorado, one of them not "uncommonly.

Table of the species of Paltoihynchus.

A large species, with coarse sculpture; elytra with a deep, median, longi-
tudinal suleation ..... ... ........._. St E s narwhal.
A species of medium size with delicate sculpture; elytra with no conspic-

nous suleation oo il Dol L0 L i rectirostris.
A small species, with subdued sculpture; elytra with a pair of longitudi-
nal sulcations, one median, the other subsutural ................._.. bisuleatus.

PALTORHYNCHUS NARWHAL.
Pl.1, Blios 9, 10 18

A very striking species, with its auger-like beak, coarse sculpture, and
deeply grooved elytra. The head besides being granulate is transversely
corrugate. The prothorax, which is fullest in the middle, is coarsely gran-
ular, the granules circular, and distant from one another by rather less than
their own diameter, the middle of the sides with a rather coarse arcuate
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prominent ruga, followed beneath by a corresponding sulcation, adding to
its distinctness, fading out before attaining the posterior margin. Elytra with
similar, but even larger and sometimes more distant circular granules, show-
ing a tendency, especially on the sutural half, to a longitudinal arrangement;
a little within the middle of each elytron and parallel to the suture is a deep,
straight sulcation, scarcely fading before reaching either extremity of the
_elytra, and another, perhaps weaker, originating not very far from the same
point and becoming submarginal.

Length of body, including rostrum, 10-11™"; of rostrum, 2:5-2-75™";
breadth of body, 2:6-2-9™
‘ Florissant, Colorado. Four specimens, Nos. 463, 12247 and 12248,
and from the Princeton collection, Nos. 1.580, 1.847.

PALTORHYNCHUS RECTIROSTRIS.
PLv Hig 8

A smaller species than the last, with more subdued sculpture, heavier
and coarser antennz, and relatively longer beak. Head transversely and
regularly corrugate, with a few independent granulations above. Prothorax
not very coarsely, and not prominently granulate, the surface uniform with-
out a lateral ruga. Elytra feebly striate, with scattered dull granulations
larger and more distant from each other than those on the prothorax.

Length of body, including rostrum, 7-25™"; of rostrum, 2™*; height of
body, 3™

Florissant, Colorado. One specimen, No. 7714.

PavLrorHYNCHUS ? BISULCATUS.

Pl. vur, Fig. 3.

The imperfection of the specimens does not permit certainty in generic
location of this species, and it is placed here only because of the general re-
semblance of the surface sculpture of the elytra, which is somewhat remark-
able. One of the specimens shows only the fragment of an elytron, the
other the dorsal view of the prothorax and elytra. The prothorax, not per-
fect, is faintly, distantly, and coarsely punctate, and shows a pair of longi-
tudinal strize close beside the middle line. The elytra are together about
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half as long again as their greatest width, punctate like the prothorax, but
the puncta here with a longitudinal arrangement, and besides each elytron
has two rows of conspicuous punctate striz, one near the middle of the elytron
fading apically, the other nearer the sutural margin than the median stria,
and meeting next the tip of the elytron the apex of a slight submarginal
ridge.

Length of elytra, 2:75™™.

Roan mountains, western Colorado, from the most prolific insect bed just
beneath the topmost layers. Two specimens, Nos. 295, 303, U. S. Geologi-
cal Survey.

ISOTHEA (elowbéw), gen. nov.

The head in this genus is of exceptional length, being slightly longer
than the rostrum, and with it two-thirds as long as the rest of the body; it
tapers regularly, but with full sides, to the rostrum which is stout, fully one-
fourth the breadth of the head. Antennee almost as long as the greatest
width of the body, fully a third longer than the beak, joints 1-2 subequal,
slightly shorter and a little stouter than those succeeding, 3-5 longest, 6-8
about half as long as 1-2, 9-11 large and broad, forming an open club, of
which 9-10 are twice as broad at apex as at base, subtriangular and trun-
cate, the terminal joint obovate. Eyes large, lateral, not very prominent.
Legs somewhat shorter than in Rhynchites, but with identical form, includ-
ing the tarsal joints, unless the penultimate joint is more deeply bilobate.
Structure of elytra indeterminable. Third ventral segment of abdomen dis-
tinctly shorter than the second.

The form of the body in this genm is somewhat elongate but not par-
allel-sided, showing a somewhat oval outline and being broadest in the
middle of the abdomen.

A single species occurs at Florissant.

ISOTHEA ALLENIL
Pl e e 25 Pl vanHis 1

The specimen, admirably preserved in most of its details, lies upon its
back, so that the sculpturing of the elytra can not be determined. The
head is transversely and rather delicately striate, the strize turning some-
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what forward at the base of the rostrum. The prothorax is delicately
granulose, as are also the hind femora.

Length of body, including rostrum, 7:5™"; of head and rostrum,
gmm: of antennee, 2:1™; breadth of abdomen, 2:3™".

Florissant, Colorado; one specimen, No. 1058.

I name this species for my friend and fellow-student, Mr. J. A. Allen,
of the American Museum of Natural History, New York.

TRYPANORHYNCHUS (zpv'zmavor, pv'yyos), gen. nov.

The form of the body is here more plump than in the preceding
genera, and the rostrum, instead of being thrust straight forward, is
directed more or less obliquely downward. The head is large at base,
rapidly tapers, with a full outline, and, with the rostrum, is fully two-thirds
as long as the elytra; the rostrum is stout, rigidly straight, longer than the
head; the eyes are modemtely large, more or less oval, almost or quite
longitudinal, situated next the base of the rostrum; the antennz are
inserted a littlé beyond the base of the rostrum, and in the only specimen
in which they can be made out the basal joints are destroyed; the antennwe
are about as long as the rostrum, the fourth and fifth joints eylindrical, a
little enlarged apically, more than twice as long as broad; the sixth to the
eighth about two-thirds as long as the preceding and more distinetly
enlarged, and also more or less truncate apically; the succeeding joints
form a long and slender, oval, loose club twice as broad as the stalk and
four or five times as long as broad, the joints subequal. The prothorax is
simple, tumid, and, with the elytra; shows a well-arched back. The legs
are of moderate length, the fore femora only a little enlarged apically.

Three species occur in the western Tertiaries, all at Florissant.

Table of the species of Trypanorhynchus.

Larger. Rostrum much shorter than head and thorax together, enlarged in its apical
half; longer axis of eye set at an acute angle with the rostrum....... corruptivus.
Smaller. Rostrum nearly or quite as long as head and thorax together, tapering
throughout; longer axis of eye almost identical with that of rostrum. .. -depratus.
Smallest. Rostrum of the length of the prothorax only, equal throughout or possibly
tapering at base; longer axis of eye inclined slightly from that of rostrum. . sedatus.
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- TRYPANORHYNCHUS CORRUPTIVUS.
El 1v, Fig. 7. -

"The head tapers rapidly from the base and is rather heavily and trans-
versely corrugate, broken into granulations to a slicht extent around the
eyes, which are very regularly broad-ovate, the longer axis at a slight
angle with that of the rostrum; the latter moderately stout, enlarged in
the middle of the apical half, a third longer than the head. Thorax heavily
granulose, the granules taking on transverse sinuous courses on the sides,
so as to appear almost more corrugate than granulate, but completely
irregular above. [Elytra with series of punctate striee.

Length over the back from tip of rostrum to tip of elytra, 12™*; height
of body, 3-5™" : :

Florissant, Colorado. Five specimens, Nos. 8342 and 8617, 11250,
11275, 13636, 13658. "

TRYPANORHYNCHUS DEPRATUS.
Pl. 1v, Figs. 5, 10.

Head tapering rather less rapidly than in the other species, but with
the same transverse corrugations and with the same beads around the eyes;
these are more elongate than in 7. corruptivus, and their longer axis is
almost or quite identical with that of the rostrum; rostrum slender and
tapering uniformly throughout, about two-thirds longer than the head.
Thorax densely granulate throughout, on the sides as above. - Elytra ob-
scure, but apparently as in the other species. :

Length over the back from tip of rostrum to tip of elytra, 9™=;
height, 2i57% £ : :

Florissant, Colorado. Three specimens, Nos. 9705, 13596, and, from
the Princeton collection, 1.867. ‘

TRYPANORHYNCHUS SEDATUS.
Pl 1, Fig. 23.

The head is strongly arched and very distantly and finely punctate;
‘eye rather long-oval, the longer axis pointing a little above the rostrum;
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this is rather slender, apparently equal or a little stouter at base than in
the middle, of the length of the prothorax, and with the slightest possible.
arcuation. Prothorax densely but not very coarsely punctate (granulate
by reverse), with the slightest possible indication of a somewhat irregular
transverse disposition. Elytra rather coarsely punctate-striate, the inter-
spaces also punctate, but more finely and less conspicuously.

On account of its small size, the punctate head free from transverse
corrugations, and the obscurity attaching to the rostrum by its inflexed
position and not perfectly clear preservation, I have had some doubt about
placing this insect here, but the position of the rostrum seems to be due
to the excessive bending of the head, as shown by the longitudinal wrinkles -
behind the summit, which appear to belong to the softer membrane natur-
ally concealed, and if this be conceded, there seems to be no valid reason
for refusing it a place here.

Length over the body from tip of rostrum to tip of elytra (restor-
ing the head to an assumed natural position), 5:2™; length of rostrum,
1= height of body, 1-5™™.

Florissant, Colorado. One specimen, No. 8515.

Tribe TOXORHYNCHINI.

The members of this tribe have commonly a plump, arched body,
rarely elongate, and are usually of small size, though the largest are nearly
as large as the smallest of the Isotheini, excepting Trypanorhynchus sedatus ;
the head is usually shorter, the rostrum straight or gently curved, usually
of considerable length, and always porrect. : '

Table of the genera of Toxorhynchini.

Rostrum straight, rod-like........ ... ... .. ...l Docirhynchus.
Rostrum gently curved.
Head excluding rostrum almost as long as the prothorax.
Body elongate, relatively slender, much more than twice as ldng as high
- Teretrum.
Body bcompact, rounded, stout, scarcely twice as long as high..Toxorhynchus.
Head excluding rostrum very much shorter than prothorax...... i Steganus.
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DOCIRHYNCHUS (Soxis, v’y xos), gen. nov.

A genus of Rhynchitidee comprising beetles of smaller size and plumper
form than the others in the subfamily of Isotheinz, in which, on account. of
its general resemblance to them and the character and insertion of the an-
tennee, it appearsto fall. Of the separation of the coxz nothing can be
said. The head is not more than half as long as the prothorax, well rounded
from base to beak, the latter long, rigidly straight, equal, and slender, with
the head at least as long as the elytra.. The eyes are obscurely preserved,
but apparently small, circular, and situated next the base of the beak. The
antennze are slightly longer than the prothorax, seated slightly within the
middle of the basal half, the first two joints a little stouter than the follow-
ing, equal, subovate, hardly twice as long as broad, the succeeding up to
the club slender, cylindrical, equal or subequal, more than twice as long as
broad, and scarcely longer than the basal, the last three twice as broad,
scarcely longer than broad, subquadrate, forming a loose subcylindrical
club. The prothorax is higher than long, even ; the elytra well arched, the
sculpture longitudinally disposed; the legs slender and not very long. The
metasternum is long, the pygidium apparently exposed.

Two species are known, both coming from Florissant.

Table of the species of Docirhynchus.

Rostrum alone shorter than theelytra....... ... ... .. ... ..cciiuo.... terebrans.
Rostrum alone as long as the elytra .. ........ccoeinineiiiaoicaaanaan.. culex.

DOCIRHYNCHUS TEREBRANS.

Pl. 1v, Fig. 6.

The head is transversely, regularly, and finely corrugate at base, deli-
cately, feebly, and finely granulate in front, the beak with two or three
longitudinal somewhat beaded carinz; the latter is shorter than the elytra,
but with the head equals them in length. The prothorax is uniformly,
densely, and somewhat finely granulate, as are also the sides of the meta-
sternum, though here they are longitudinally disposed by merging in longi-
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tudinal lines. The elytra are feebly carinate, the carinze granulate, the
granulations dull and rather smaller than on the prothorax; a few scattered
short hairs can be seen. The abdominal segments are feebly, coarsely, and
transversely corrugate, the corrugations irregular and broken.

The specimen figured does not show the antennze. ;

Length of body, excluding rostrum, 3-5™"; height, 2™™; length of ros-
trum, 1:6™™.

Florissant, Colorado. Three specimens, Nos. 498, 6982, 7558.

DOCIRHYNCHUS CULEX.
%
Bl v, Fig 2

The sculpturing of the surface is somewhat obscurely preserved, but
the head can be seen to be transversely corrugate, and the beak, which is ‘
excessively long and straight, as long by itself as the elytra, is longitudi-
nally carinate. The prothorax appears to be finely granulate, and the elytra
striate, but little can be seen. :

Length of body, excluding rostrum, 4-2™; height, 2:2™™; length of ros-
trum, 3™™. u

Florissant, Colorado. One specimen, No. 8823.

TERETRUM (zéperpor), gen. nov.

Head conical, nearly as long as broad, the eyes rather large, inferior,
the facets large and few in number; rostrum gently curved, moderately
slender; antennz imperfectly preserved and in only one species, where the
club is twice as broad as the funicle, its joints subquadrate and equal. Thorax
higher than'long, more or less arched. Elytra with longitudinal sculpture ;
pygidium apparently exposed. Legs unusually slender, except the apically
swollen fore femora.

Two species occur, one each from Wyoming and Colorado.

Table of the species of Teretrum.

Rostrum considerably longer than the prothorax....................... primulum.
Rostrum scarcely, if at all, longer than the prothorax................... quiescitum.
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TERETRUM PRIMULUM.

Bl oy i 3

Head very delicately, finely, regularly, and transversely corrugated
or carded with a few granulatiohs anteriorly; rostrum smooth, imperfectly
preserved, but evidently very gently curved and nearly as long as the head
and prothorax combined. Thorax well arched, with feeble, sparse, but
rather coarse granulations. Elytra with feeble distant carinz not well pre-
served. '

Length, excluding rostrum, 3-75™"; height, 1:8™™; length of rostrum,
e :
Florissant, Colorado. One specimen, No. 6377.

TERETRUM QUIESCITUM.
Pl. v, Fig. 6.

Head obscure but apparently rather coarsely granulose, the rostrum of
the same character, very gently arcuate, of about the length of the prothorax.
Prothorax finely and irregularly rugulose, scarcely arched above. Elytra
finely striate and serially granulose, the granulations pretty large. '

Length, excludmg rostrum, 2:7™"; height, 1-2™™; length of rostrum,
O 6mm

The head is twisted upside down in the specimen drawn.

Green river, Wyoming, from the upper part of the bluffs behind the
town. One specimen, No. 740, U. S. Geological Survey.

This insect bears a close general resemblance to the European Cossonus
marionii Oust. from the Aix Tertiaries.

TOXORHYNCHUS (76807, pv'yxos), gen. nov.

The form is very compact, the dorsum strongly arched. The head is
conical, nearly as long as broad, the eye large, circular or nearly circular,
situated at the very base of the snout, the latter delicate, scarcely arcuate,
at least as long as the head. Antennze, obscurely preserved in only a single
speclmen of one of the species, inserted very near but not at the base of the
beak, as long as it, slender, the club composed of subquadrate joints not
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greatly enlarged. Thorax nearly twice as high as long. Elytra heavily
carinate. Legs moderately slender with normally thickened femora.

Two small species occur in the western Tertiaries, both at Florissant.
The smaller should be regarded as the type.

Table of the species of Toxorhynchus.

Eye not much, if any, wider than the beak ; the latter of ordinary stoutness. -minusculus.
" Bye three times as wide as the beak; the latter exceedingly delicate. ... .... oculatus.

TOXORHYNCHUS MINUSCULUS.
Pl 1v, Fig. 1.

Head smooth but for the transverse striation or carding, which is very
regular and delicate; eye circular or transversely oval, surrounded with
granulations, which are also seen upon the rostrum. This is very gently
arcuate, having a general direction nearly in continuation of the general
direction of the upper outline of the head, and is of about the length of
the prothorax. Prothorax rather coarsely and rather densely granulose, as
is also the whole under surface of the body, though more sparsely, and
with perhaps larger granulations. Elytra with about ten very prominent
granulate carin, the interspaces also irregularly granulose, all the granu-
lations of the same size as those on the prothorax. Femora, and even
tibize, minutely and faintly transversely corrugate, on the, tibiee showing a
tendency to break up into granulations.

Length, excluding rostrum, 2™™; height, 1-1™"; length of rostrum,
pepms !

Florissant, Colorado. Seven specimens, Nos. 7344, 8952, 9224, 10024,
10902, 14490, 15256.

TOXORHYNCHUS OCULATUS.
Pl 1y, Big. 11

A single specimen, unfortunately with the very delicate rostrum
broken. Head very small for this group, apparently smooth, the exposed
side almost entirely occupied by the large subcircular eye, the hinder
margin of which reaches the prothorax and the facets of which are unusu-
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ally large, scarcely less than 0.02™" in diameter; rostrum excessively slen-
der. Prothorax very delicately and uniformly granulate, and also, as far as
can be seen, but less delicately, the abdominal segments. Elytra with
heavy and coarsely granulate carin, the interspaces delicately granulate
like the thorax.

Length, excluding rostrum, 3:15™"; height, 2™

Florissant, Colorado. One specimen, No. 13600.

STEGANUS (ozeyavdst), gen. nov.

* A very different type from any others in the subfamily, but linked to
them by several characteristic features, and especially recalling the larger
Isotheini in its elongate form. The head is excessively short in proportion
to its height, and appears as if enveloped in the large hood-like prothorax.
The eyes are small, transversely oval. The beak is separated from the
head by a distinet though fine constriction, is slender, scarcely arcuate, por-
rect, fully as long as the prothorax. The antenne are not preserved. The
prothorax is tumid, considerably higher than long, roughly sculptured.
The elytra are also rather coarsely sculptured, but are scarcely at all arched.
The legs, excepting the stout fore femora, are slight and of moderate lehg“th.
Apparently the pygidium is covered.

A single species occurs, in the Roan mountains of western Colorado.

STEGANUS BARRANDEL
Pl yui, Fig. 5.

The head and rostrum are perfectly smooth, the former at least four
times as high as long; the transverse eyes are scarcely longer than the
width of the slender rostrum, which is somewhat longer than the prothorax,
narrows at the base, and beyond is equal and very slender. Prothorax
~ well arched above, truncate at each extremity, coarsely punctato-rugose.
Elytra punctato-rugose, but more densely than the prothorax, and with dis-
tinct longitudinal arrangement, the puncta following faintly impressed
strizz much narrower than they. '

1In allusion to the enveloped head.
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Length, excluding rostrum, 4:3™; height, 1'5™; length of rostrum,
1-7mm, )

Roan mountains, western Colorado, in the most prolific beds close to
the summit. One specimen, Nos. 1015 and 1016, U.S Geological Survey.

Named in honor of the distinguished Bohemian paleontologist, the late
Joachim Barrande. i

Family OTIORHY NCHID . A.

The Otiorhynchidee are well represented in the American Tertiaries,
the numerical preponderance of the species having then been much more
than double what it is now. But the most striking fact is its importance
for the Gosiute fauna, where 15 genera and 32 species occur, against 10
genera and 14 species at Florissant. Kxcepting in the Scolytidee, which
have but 4 species in the western Tertiaries, and are thus relatively insig-
nificant, no other family shows a preponderance of forms in the Gosiute
fauna; and as the preponderance is here very marked we may fairly regard
the Otiorhynchidee as thoroughly characteristic of this fauna. It is a fur-
ther curious fact that the Florissant Otiorhynchidee are mostly made up of
members of different tribes from the others, the Kvotini and Promecopini
belonging exclusively, or almost exclusively, to the Lacustrine fauna, while
the Tanymecini, Cyphini, and Phyllobiini are exclusively, the more nu-
merous Ophryastini and Otiorhynchini almost exclusively, Gosiute; the
Brachyderini alone are divided equally between both. No other family of
Rhynchophora shows in so striking a manner a division of tribes between
the two principal horizons of the western Tertiary insect beds, and it is
therefore probable that the fossils of this family may in the future furnish
the best indications (as far as Rhynchophora are concerned) of the horizon
of future insect localities in the West.

In Europe the number of genera and species is far less than ‘in
America, and the tribes Ophryastini, Evotini and Promecopini, having in
America fully two-fifths the genera and nearly half the species, do not
appear to occur at all, nor do any tribes occur in Europe which are not
found in America, excepting the extinct tribe Pristorhynchini, which is rep-
resented by a single species. Even in the tribes that are the same the
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genera are mostly different; thus the Brachyderini are represented by
Liparus, Anisorhynchus, and Brachyderes, five species in all; the Otiorhyn-
chidze by Otiorhynchus and Laparocerus, a half dozen species, all Pleistocene;
the Tanymecini by Thylacites, a single species; the Cyphini by Naupactus
and Strophosomus, a couple of species; and the Phyllobiini by Phyllobius
and Pdlydrosus, in amber. We find, therefore, only 11 genera and 17
species in Europe, against 23 genera and 47 species in America. The
importance of the Otiorhynchidz in the American Tertiaries, and particularly
in the Gosiute fauna,is therefore apparent.

The following table will give in detail the peculiarities of this distribu-
tion, by which it appears that the relative development of the different
tribes in the recent American fauna is in this instance more nearly
approached by the American than by the European Tertiary fauna.

Table of tribal distribution of recent and fossil Otiorhynchidee.

N | I | e
shaw’s Catalogue.) ‘ pean.
Tribes. e
l\ugltper Per \ Nm(x)lt})er Per Nur;xt})er Per
species. ccntage species. aenfdee. species. centage.
Brachyderini .. ....coooeooaaanan.. 13 ‘ 11.3 6 12.8 5 29.4
Ophryastind .c.oooocoeiieiiannanns 40 34.8 13 21.7 0 0.0
Otiothynchini ........cooooiaoanns 27 23.5 9 19.1 6 35.3
Dirotognathini .......ococeoooanns 1 0.9 0 0.0 0 0.0
. Tanymecind . ocveececcoooonnoennns 7 6.1 1 2.1 1 5.9
Cyphini «occnvmmnaeceeiaenaaeaes 13 11.3 3 6.4 2 11.8
Byoling .- ot 3 2.6 5 10.6 0 0.0
Rhyllobiing -5c 0 000 oo o B 4.3 6 12.8 2 11.8
Promecopini. .o...oceceeceoaianaans 6 5.2 4 8.5 0 0.0
Pristorhynehind -.ccceooencanonne- 0 0.0 0 0.0. 1 5.9
Potall = & 115 } 100.0 47 190.0 i 17 100.1

Tribe BRACHYDERINL

A half dozen fossil species of this tribe have been found in America,
three species of Epicarus, typical of the Gosiute fauna, and one species
each of Hormorus, Trigonoscuta, and Tenillus, the last an extinct type, all
from the Florissant basin, and so far as known peculiar to the Lacustrine
fauna. In the European Tertiaries it was one of the most abundant tribes



OTIORHYNCHID ZA—BRACHYDERINI. 31

of Otiorhynchide, for Heyden describes a Liparus from Sieblos, and Giebel
one from Aix, mentioned and figured first by Curtis. Besides, two species
of Anisorhynchus have been described and figured from Kutschlin and
Corent by Deichmiiller and Oustalet, and two of Brachyderes from Aix by
the latter. Weyenbergh also claims that Anisorhynchus occurs at Solen-
hofen in the Brown Jura. . '

EPICZERUS Laporte.

This is an exclusively American type of weevil, far more abundant in
tropical and subtropical than in temperate America, but three or four species
oceur in our southern states, including one as far north as Pennsylvania.
Three species, possibly to be referred to two, are found in the western
Tertiaries, though none of them are found at Florissant. It seems to be
the prevailing type at Green river, White river, and the Roan mountains,
and may be regarded as one of the characteristic features of the Gosiute

fauna. ‘
Table of the species of Epicerus.
Larger species, exceeding 5:56™™ in length exclusive of rostrum............. exanimis.
Smaller species, not exceeding 5™™ in length, ‘
Strie of elytra more narrowly separated; eyes transversely ovate ......saxatilis.
Strie of elytra more widely separated; eyes circular ................... effossus.

EPICERUS EXANIMIS.

Budiagogus exanimis Scudd., Bull. U. 8, Geol. Geogr. Surv. Terr., II,’ 58 (1876).
Epicerus exanimis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 1V, 765 (1878) ; Tert.
Ins. N. A., 479-480, P1. vir, Fig. 31, PL. vir, Figs. 30, 31, 38, 42 (1890).

This is the commonest species in the Green river beds. Twenty-three
additional specimens have been found, consisting mostly of elytra only,
though half a dozen of them preserve the rest of the body as well, or parts
of it. From these it may be stated in addition to the original desecription
that the fourth and fifth abdominal segments together are about equal to
either the second or fifth; that the first and second segments are separated
by a suture strongly and rather widely arcuate in the middle, and that the
intercoxal piece of the metasternum is arcuate in front; the abdomen is
broadest at the first segment and narrows rather rapidly behind. The
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measurements of the interspaces between the elytral striee in the original
description are twice too large.

Green river, Wyoming, from the bluffs behind the town. Fourteen speci-
mens, Nos. 715, 716, 720, 722, 734, 738, 747, 749 and 986, 987, 988, 990,
994, 995, 997, U. S. Geological Survey. Roan mountains, western Col-
orado, in the richest shales at the top of the bluffs at the head of East Salt
creek. Three specimens, Nos. 262, 1004, 1042, U. 8. Geological Survey;
and at the same locality, a few feet lower down, four specimens, Nos. 3, 4,
35, 961, U. S. Geological Survey. White river, Colorado, in the lowest
shales on the southern side opposite Canyon Butte. One specimen, No.
496, U. 8. Geological Survey. White river, Utah, from the very highest
shales on the northern side next the Colorado line. One specimen, Nos.
919 and 964, U. S. Geological Survey.

EPricaRUS SAXATILIS.

- Budiagogus saxatilis Scudd., Bull. U. 8. Geol. Geogr. Surv. Terr., 11, 84-85 (1876).
Epicwrus sazatilis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 1v, 765 (1878); Tert.
Ins. N. A., 478-479, P1l. vim, Figs. 33, 34, 36 (1890).

Four additional specimens of this species have been found, one at the
same locality (Green river, Wyoming) as the original, No. 30, L A Fee;
another in the same place but at a different station, namely, the blufts behind
the town, No. 717, U. 8. Geological Survey; the others from the summit of
the Roan mountains, western Colorado, near but not in the richest insect
beds in the bluffs overlooking the head of East Salt creek; two specimens,
Nos. 953, 978, U. 8. Geological Survey.

The measurements of the interspaces of the elytra in- the original
description are twice too great, and there are nine and not six strie.

EPIcARUS EFFOSSUS.

EBudiagogus effossus Scudd., Bull. U. 8. Geol. Geogr. Surv. Terr., 11, 85-86 (1876).
Epicerus effossus Scudd., Bull. U. 8. Geol. Geogr. Sury. Terr., v, 765 (1878); Tert.
Ins. N. A., 480481, Pl. viir, Figs. 7, 35 (1890).
Additional elytra referred to this species have been found in new
localities: Roan mountains, western Colorado, from the richest insect beds
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at top of bluffs opposite head of East Salt creek. Three specimens, Nos.
1007 and 1008, 1017 and 1018, 1027 and 1028, U. S. Geological Survey.
White river, Utah, from the highest summits of the buttes next the Colorado
line on the northern bank. One specimen, No. 962, U. S. Geological Survey.

The measurements of the interspaces between the elytral striee given
in the original desecription are twice too large.

HORMORUS Horn.

A genus founded on a single species from eastern North America, still
the only one known. To it I have referred a single fossil from Florissant.

HoRMORUS SAXORUM.

Pl 1, Fig. 4.

Provisionally, until further material is obtained, T place in this genus a
species which seems to belong here or in its near neighborhood from the
structure and relations of the posterior coxe, the straight suture between
the first and second abdominal segment, the length of the antennal scape,
the form of the rostrum, and the general facies; but the length and slender-
ness of the funicle of the antennse, and indeed of the scape as well, indicate
that it should be placed outside of it but in the near vieinity; the third
and fourth abdominal segments also are together somewhat longer than the
second. The single specimen is, unfortunately, not very well preserved,
but shows the following characteristics: Head smooth, with delicate, trans-
verse, curving rugee; rostrum (incorrectly rendered on the plate) straight,
declivent, nearly as long as the thorax, stout, being fully half as high as
long, equal or subequal, finely granulated, the apex rounded; eyes rather
small, rounded, not over a third as broad as the rostrum. Antennz very
slender throughout, the scape enlarged apically but not coarsely, attaining
the middle of the eye; funicle exceedingly slender and equal, nearly as
long as the head and rostrum together, the club lacking. Prothorax sub-

“cylindrical, equal, without tuberosities, minutely rugulose. Elytra poorly
preserved, but with series of indistinet circular lenticles, probably casts
of rather weakly impressed puncta,

3

MON XXT



34 TERTIARY RHYNCHOPHOROUS COLEOPTERA.

Length, 10™; rostrum beyond eyes, 2"™; elytra, 7™; height of body,
3.751}1&1' .
Florissant, Colorado. Omne specimen, No: 87817.

TRIGONOSCUTA Motschulsky.

A genus known by a single species only, from California. The fossil
species which I place here can hardly have found its proper home, though it
would seem to be not far removed from it. The stoutness of the rostrum
and want of obliquity of the antennal scrobes, with its more compact form
and the greater transverseness of the thorax, would seem to separate it,
while the form of the femora, the relation of the coxe, the breadth and
convexity of the intercoxal process of the hind legs, the form and size of the
second abdominal segment, and the course of the suture separating this from
the first segment are points of particular resemblance.

TRIGONOSCUTA INVENTA.
IEll ot Qi

Body stout, compact, a little more than half as long again as broad.
Head small, finely punctate; eyes large, transversely broad-oval; antennal
serobes scarcely oblique; rostrum shorter than the head, rather stout as
seen laterally, sparsely and not very finely punctate. Prothorax apparently -
fully twice as broad aslong, densely and rather finely punctate; in front,
finely and transversely striate. Elytra coarsely punctato-striate, the inter-
spaces with a single row of finer circular puncta, separated from each
other in the same row by half their diameter Anterior coxze attingent;
middle pair separated by a very narrow space, less than one-fourth the
diameter of the coxal cavity; hind pair very widely distant, nearly twice
the diameter of the coxal cavity. Femora large, long, clavate, punctate.
Tibiee moderately slender, not flexed. First and second abdominal seg-
ments long, separated by a sinuous suture; whole under surface densely,
uniformly, and rather coarsely punctate. _

The specimen shows at the same time dorsal and ventral aspects, but
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the thorax is partially and the head completely turned to show a side
view.

Length, exclusive of rostrum, 525™®; rostrum, 0:5™®; breadth,
3.2mm.’

Florissant, Colorado. One specimen, No. 2271.

TENILLUS (zefve, '7Ados), gen. nov.

The length of the beak of this insect suggests at first that it belongs
to the Curculionidee, but the completely -concealed metasternal epimera,
with the stoutness of the rostrum, indicate pretty clearly that it belongs to
the Otiorhynchidze. As the thorax shows no signs of postocular lobes or
fimbriee, and the antennal scrobes are lateral and curve down so as to ter-
minate beneath the eye, it clearly belongs in the Brachyderini, but it can
not possibly be referred to any of our living genera. The head is moder-
ately long, but the rostrum, a little arcuate, is nearly twice as long as the
head and apparently with a pair of superior longitudinal sulci; the eyes
are broadly oval and longitudinal. The thorax is tapering without ocular
lobes or fimbrize. The first and second abdominal segments are subequal
and slightly longer than the equal third and fourth, all with distinet and

‘simple sutures, as far as can be seen. Tibize a little arcuate, the third
tarsal joint apparently not wider than the second. It would seem to be not
far removed from Trigonoscuta and Calyptillus.

A single species is known, from Florissant.

TENILLUS FIRMUS.
Bl vim, Hio 8

‘Head subconical, punctate, as coarsely but not quite so densely nor
nearly so deeply as the prothorax; eyes fully half as long again as high,
infringing on the beak, which is stout, considembl.y arcuate, especially
toward the apex, longer than the thorax and nearly twice aslong as the
head, apparently smooth. Prothorax much higher than long, tapering, very
densely, rather coarsely, and deeply punctate. Under surface of thorax
similarly but even more densely punctate; of abdomen, indistinetly puiictate.
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Elytra punctato-striate, the interspaces apparently flat and smooth. Fem-
ora moderately stout, apparently delicately punctate.
Length, excluding rostrum, 4™; rostrum, 0-85™®; height, 2m™.
Florissant, Colorado. One specimen, No. 3023, collection of R. D.
Lacoe. ‘

Tribe OPHRY ASTINI.

With the exception of a couple of species, referred to Ophryastites as
indicative of an alliance to Ophryastes, and which come from Florissant, all
the fossil species of this tribe, relatively the most important of the family,
are characteristic of the Grosiute fauna. They consist of four species of
Ophryastes, two others of Ophryastites, one of Exomias, and four of Phyx-
elis. None of these genera have been elsewhere recognized in a fossil state.

OPHRYASTES Schonherr.

Excepting a single Siberian species, this is an exclusively American
type, much more abundant in north temperate America than further south.
The seven species found in the United States are all found in the western
half of the continent. Four species occur in the western Tertiaries, none of
them at Florissant, so that it would appear to be peculiar to the Gosiute
fauna.

Table of the species of Ophryastes.

Elytra not exceeding 7-5mm in length.

Eye rounded beneath.................... 255680 35565000055060665650 compactus.
Eyepointed beneath............ & Ao 55650610k 6 ¥E0 AON0EEEHBE00 BBE B0 petrarum.
Elytra exceeding 8:m, '
Elytral punctures large. ..o ket Ao grandis.
Hlytral puncturessmall. - .. o o o sp.

OPHRYASTES COMPACTUS.

Ophryastes compactus Scudd., Bull. U. 8. Geol. Geogr. Surv. Terr., 1v, 765-766 (1878);
Tert. Ins. N. A., 477-478, P1. viir, Fig. 39 (1890).

No additional specimens have been found.
Green River, Wyoming. S. H. Scudder.
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(PHRYASTES PETRARUM.
PL v, Fig. 10.

I have placed this insect in the same genus as O. compactus of the
Green river beds, from their close general resemblance, although the totally
different form of the eye would seem to forbid it. Tt is a little larger than
that species, and does not so nearly resemble recent species of Ophryastes.
The head is short and smooth, the snout much enlarged, almost bullate,
with a short basal neck; the antennal scrobes Obhque passing beneath the
eye, but straighter than usual in Ophryastes, the eye transverse, oval, with
a slight obliquity, rather larger above than below. The prothorax is con-
siderably higher than long, well arched above, the surface uniformly ver-
miculato-rugose; with no lateral ruga; the rugosities somewhat subdued.
Elytra well arched, with no very abrupt apical descent, with close series of
large, attingent, circular punctures (or on the reverses elevated lenticles),
the series of opposite sides of the elytron showing a tendency to unite
toward the apex.

Length, excluding snout, 9:5™; of snout, beyond eye, 07 of
elytron, 7-3™™; height in middle, 4™,

Roan mountains, western Colorado, from the most prolific beds at the
crest of the bluffs at head of East Salt creek. One specimen, Nos. 338
and 342, U. S. Geological Survey.

Here also belongs an elytron, from the very lowest shales on the
White river, western Colorado, opposite Canyon butte. No. 507, U. S.
Geological Survey.

OPHRYASTES GRANDIS.
Bl vami, Bie 7

Only a single elytron has been found, but this agrees so well in form
and sculpture with the other fossil species placed here that I include it in
the same category, although much large than any of them. The inter-
spaces between the punctured strize are either naturally very flat or have
been abraded; the striee suddenly depressed, but not very deeply, except
by the equally abrupt and somewhat deeper, large, circular puncta, which
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are separated from each other in the same series by slightly more than
their own diameter, and this is a little greater than that of the stria in
which they are placed.

Length of elytron, 10™; greatest width, 4-5™™.

Roan mountains, at summit of bluffs at head of East Salt creek,
western Colorado. One specimen, No. 102, U. . Greological Survey.

OpHRYASTES? sp.

A large, stout, short-snouted, but very imperfect specimen seems to be
nearly related to this genus. It is too fragmentary and imperfect to be
worth figuring, and need only be mentioned as perhaps the largest beetle
discovered on the White river. It is fully as large as our largest species of
Ophryastes. The rostrum ishardly longer than broad; the thorax tumid
and longitudinally coarsely and heavily ridged; the elytra striate, with
small, not very deeply impressed punctures; the interspaces elevated, but
more or less flattened. The hinder part is broken off, but its full length is
estimated to have been about 155™"; the fragment is 13-5™™ long and
6H2 hiolhy .

The very highest beds on the summit of the buttes on the right bank
of the White river, Utah, next the Colorado boundary. No. 920, U. S,
Greological Survey. ‘

OPHRYASTITES, gen. nov.

Under this generic name I propose to group such species as are
insufficiently represented, by elytra which can not be referred to other
known fossil species, but which agree closely, so far as can be told by these
elytra, with the same parts in other Ophryastini. They all show a more or
less vaulted form, though often obscured by pressure, and nine series of
punctured strize, those of opposite sides of the elytron meeting near-the
apex, to a greater or less degree, and sometimes accompanied by an im-
pressed line bordering either margin. Four species are found in the
western Tertiaries, at Florissant, the Roan mountains, and White river,

Colorado.



OTIORHYNCHID A—OPHRYASTINI, 39

Table of the species of Ophryastites.

Elytra more than twice as long as broad.
Elytra hardly more than twice as long as broad.

Punctures of strie large and shallow............................ absconsus.
Punctures of striee small and deep............. .. ... cinereus.

Elytra nearly or quite two and a half times as long as broad .......... digressus.
Elytra less than twice as long asbroad ........... . . ..ciiiiiiian... dispertitus.

OPHRYASTITES ABSCONSUS.
Pl o1x. Hie 1

This species is a little larger than either of the others and of a coarser
structure, and apparently was densely scaled; the interspaces between the
striee are heavily and coarsely ridged, and the punctures moderately large
and moderately deep, the strize themselves not deeply or at least not sharply
_ impressed.

Length, 7™ breadth, 3:25™=.
Florissant, Colorado. Three specimens, Nos. 506, 1099, 11309.

OPHRYASTITES CINEREUS.
13w Blior 19

The single imperfect specimen of this species (the base of the elytra is
broken) appears to have been densely scaled like the last, but the interspaces
are scarcely ridged, being only gently arched, while the striee are deep,
narrow, and sharp, and the punctures still deeper and finely impressed;
the proportions are apparently the same as in the preceding species.

Length of fragment, 5™; probable length of elytron, 6™@; greatest
‘breadth, 2457 .

Florissant, Colorado. One specimen, No. 972, U. 8. Geological Survey.

OPHRYASTITES DIGRESSUS.
.
Pl 1% B 2

This species differs from the other two in the much more elbngated
form of the elytron, and in the more distinet impression, apically, of the
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marginal strie of either side. The interspaces appear to be nearly flat, the
strize fine and slightly impressed, and the punctures distinct, but slight aud
exceptionally distant.

Length, 6:52; breadth, 2-5™%. ..

Lowest shales, White river, western Colorado. One specimen, No.
487, U. S. Geological Survey.

OPHRYASTITES DISPERTITUS.
Pl nx, Fig. 3.

A poorly preserved elytron, of very broad form and overlying in part
its mate, represents a stouter but otherwise rather smaller species than the
others. The elytron is scarcely less than twice as long as broad, tapering
from the middle, but only gradually, until near the tip, where it evidently
had an abrupt descent, the apex being broadly rounded. There are nine
shallow and rather broad strize, which are filled with rather sharply and
somewhat deeply impressed, not very large, circular puncta, separated from
one another by about their own diameter.

Length of elytron, 4:5™; breadth, 2:5™".

Roan mountains, western Colorado, from the richest beds at the summit
of the bluffs at head of Iast Salt creek. One specimen, No. 135, U. S.
‘Geological Survey.

EXOMIAS Bedel.

This is a European genus, fairly supplied with species, of which a
single one is also found in the United States, in New York. To it I refer

a single fossil from the Roan mountains of Colorado.

EXOMIAS OBDUREFACTUS.
Pl. 1x; Fig. 4.

Body subcylindrical; head short; beak half as long as prothorax, or
as long as the head, stout, broadly rounded at tip, front margin rather
strongly convex; eyes circular, their diameter half the width of the beak,
the facets about 0:02™ in diameter. Prothorax higher than long, truncate
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at each extremity, hardly arched, the surface bluntly rugose. Elytra from
two and one-third to two and one-half times as long as broad, very gently
arched, descending not at all rapidly behind, the strize shallow, marked by
not very deep but moderately large circular punctures, their own diameter
apart, inducing very slight transverse creases beside them, which are gener-
ally inconspicuous.

Length, excluding rostrum, 4™; head and rostrum, 1 1mm height of
body, 1-4™=.

Roan mountains, western Colorado, from the richest shales at summit
next head of East Salt creek. Five specimens, Nos. 309, 1002 and 1003,
1005 and 1006, 1035, and 1056, U. S. Geological Survey; from near the
same, one specimen, No. 11, U. 8. Geological Survey.

PHYXELIS Schonherr.

Phyxelis is now a monotypic genus, having but a single species, found
on the Atlantic slope of the United States. One or more of the four
species here referred are found in all the principal Tertiary localities of
the West excepting Florissant. The species placed here in all probability
belong to two or more different genera, and it is doubtful whether any one
of them properly belongs in Phyxelis. They are placed here provisionally
until better specimens may show further details of their structure. The
last two. at least, seem to belong together.

Table of the species of Phyxelis.

Larger forms, exceeding 3-:5™™ in length:

Eye small, transSverse - . o......ooo . none e it dilapsus.
Tye large, subeircular. .. ... ... ees CXCISSUS.
Smaller forms, less than 3:-5™™ inlength ...... ... ... ..........ooolo evigeratus.

The fourth species, being insufficiently known, is omitted from the table.

PHYXELIS DILAPSUS.
B iy, i i1,

The single specimen is preserved so as to show a nearly dorsal view.
It is a stout, pretty well rounded form. The head is extremely short, hardly
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allowing more than the rather small obovate transverse eyes to be seen.
The beak is more than twe-thirds as long as the prothorax, broad and equal,
broadly rounded at the tip, with scarcely any sign of an apical expansion.
Thorax twice as broad as long, somewhat tapering, the surface roughened
and perhaps punctate. Klytra a little broader than the thorax, each fully
twice as long as broad, broadly rounded apically, subequal, the surface
very faintly scored with fine striee and profusely, finely, and faintly punctate.

Length, including rostrum, 4™ elytra, 2:5™; breadth, 2==,

Green river, Wyoming, from the bluffs behind the town. One speci-
men, No. 984, U. S. Geological Survey.

Pryx®ELIS EXCISSUS.

Pl w10 16

The single specimen is here shown upon a side view. Its form is
_entirely similar to that of the last species, but the head is not so extremely
short. The eye is large and circular; unfortunately the beak, partially
seen at first, was broken and lost in attempting to work it out from the
matrix; what was seen did not show it to differ from that of the preceding.
The thorax is fully half as high again as long, tapering, hardly arched
above, the surface rather coarsely and obscurely punctate. Elytra similarly
punctate without reference apparently to the similarly coarse and somewhat
obscure strize; they are together evidently broader than the thorax, and
each is considerably less than twice as long as broad, rapidly descending,
but well rounded posteriorly, moderately arched above. Femora scarcely
enlarged, very faintly and finely striate.

Length, excluding rostrum, 3-15™; elytra, 2:6™; height, 1-75™™.

Roan mountains, western Colorado, from the richest shales at the sum=-
mit, opposite the head of Kast Salt creek. One specimen, No. 1033, U. S.
Greological Survey.

PHYXELIS EVIGORATUS.
Pl v Whiesil 3. 4415,

Head very short, nearly concealed from above by the prothorax; eyes
rather small, circular; rostrum moderately stout, nearly equal, about three-
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fourths as long as the prothorax. The latter viewed from above much
broader than long, truncate, and of about equal width at each extreinity,
the sides full, the surface rather coarsely and very shallowly punctate. Elytra
about two and a half times longer than broad, finely, sharply, and deli-
cately, but not deeply, punctato-striate, the interspaces feebly rounded and
apparently sparsely pilose. Legs short, the femora rather broad, the tibize
rather stout and straight. Abdomen rapidly tapering posteriorly, feebly
and minutely punctate, the suture between the first and second segments
(either of which is as long as the third and fourth together) slightly angu-
late or curved, the convexity forward.

] Length, excluding rostrum, 3-25™% rostrum, 0-5=m elyira, 295w
breadth of thoras, 1 2m= :

White river, Utah, next the Colorado line, from the very highest parts
of the buttes. Two specimens, Nos. 898, 901, U. S. Geological Survey.
Roan mountains, western Colorado, near the richest beds at summit of bluffs
at head of East Salt creek. One specimen, No. 960, U. S. Geological Survey.

PryxELls ErADICATUS.
Pt vim, Figs. 17, 18.

This species, which, if the specimens here collected really belong to-
gether, varies considerably in size, differs from the preceding, P. evigoratus,
mainly in the greater slenderness of the elytra and their coarser and sharper
markings. In the largest the elytron is about two and a third times longer
than broad, with nearly straight sutural margin, very strongly arcuate outer
margin, and subacuminate apex. There are ten punctured strize, the strise
rather shallow and not sharp, and the interspaces smooth and broadly
arched, but the puncta are rather coarse, tolerably deep, circular or more
or less longitudinal, and heavier on the basal than the apical half of the
elytron.

The specimens are fragmentary and will hardly bear further description.
In one the abdomen is clearly shown and it resembles that of the preceding
species in every particular except that it is more bluntly rounded behind.

Length of elytra, 2:1-4-1"" width of same, 0-75—1-8mm,
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Roan mountains, western Colorado, from the richest beds at summit of
bluffs at head of East Salt creek. Two specimens, Nos. 1009 and 1010, 1060
and 1061, U. 8. Geological Survey. White river, Utah, next the Colorado
line, from the.highest point on the butte. One specimen, No. 906, U. S.
Geological Survey. :

Tribe OTIORHYNCHINI.

Four species of Otiorhynchus, four of Otiorhynchites, and one of Ne-
optocus have been found in our American Tertiaries, all but one (a species
of Otiorhynchites from Florissant) belonging to the Gosiute fauna. None
of these genera have ever before been recognized in the earlier Tertiaries.
The only members of this tribe recorded from the European Tertiaries are
five species from the Pleistocene, all regarded as identical with existing
forms, and a single species of Laparocerus from diluvial beds in Madeira,

mentioned by Heer.

OTIORHYNCHUS Germar.

This genus, now the most prolific in forms among all the Rhyn-
chophora, numbers its species by the hundreds, almost all of which are ge-
rontogeic, North America having but a scant half dozen, some of which
are identical with those of the Old World.

In Europe, the genus has been recognized in a fossil state only in the
Pleistocene, Heer and Flach having described three or four species or vari-
eties which are regarded as identical with living species. In America we
have referred here four species, mostly known (like the European) from
their elytra; two of the species occur at Green river and two at the Roan

mountains.
Table of the species of Otiorhynchus.

Elytra exceeding 5@ in length.
Prothorax only a little higher than long ; puncta of the elytra longitudinal . perditus.
Prothorax nearly twice as high as long; puncta of the elytra circular.subteractus.
Elytra not exceeding 4™ in length.
Striz between the punctures distinet and sharp......................... tumbcee.
Strize between the punctures indistinet. ...l Aaccus.
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OTIORHYNCHUS PERDITUS.

Otiorhynchus perditus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 11, 84 (1876); 1V,
766 (1878); Tert. Ins. N. A., 476-477, Pl. vir, Fig. 25 (1890).

No additional specimens have been found.

Green river, Wyoming. F. C. A. Richardson, S. H. Scudder.

OTIORHYNCHUS SUBTERACTUS.
Pl x, Vig 8

Closely allied to O. perditus, from which it differs in its slightly 'larger
size, slightly more curved and stouter rostrum, and somewhat differing
sculpture of the elytra. The rostrum is nearly twice as long as high, con-
siderably arcuate, equal, well-rounded at the tip, as much longer than the
head as it is shorter than the prothorax, nearly smooth; the eyes.are trans-
verse, slightly broader above than below, about half as long as the breadth
of the rostrum. The prothorax is nearly twice as high as long, tapering,
and a little tumid, the surface minutely subrugulose. The elytra are well
arched, twice as long as broad, with series of rather feebly punctate, rather
heavy strize, the puncta shallowly impressed and circular instead of being
longitudinal as in O. perditus; the interspaces are feebly arched and deli-
cately subrugulose.

Length, 9™; rostrum beyond eyes, 1-7""; height of same, 0-8™"; length
of elytra, 6™; height of body, 4™™.

Roan mountains, at summit of bluffs at head of Kast Salt creek, west-
ern Colorado. One specimen, Nos. 54 and 133, U. S. Geological Survey.

OTIORHYNCIIUS TUMBZ.

Otiorhynchus dubius Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 1V, 766 (1878).
Otiorhynchus tumbe Scudd., Tert. Ins. N. A., 477, PL vim, Fig. 13 (1890).

The single original specimen is the only one yet known.

Green river, Wyoming, from beneath the Fish cut. S. H. Scudder.

OTIORHYNCHUS FLACCUS.
Bl 0x, iz 5.

A pair of elytra in natural juxtaposition of a blackish brown color
They are fully three times as long as broad, and equal throughout nearly
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their entire length, the surface microscopically punctate with closely
crowded, very shallow punctures running into each other laterally, so as
to effect a faint and exceedingly delicate transverse wrinkling; besides
which there are longitudinal rows of rather large, deep, circular punctures
(bead-like elevations in this cast) removed from each other by considerably
more than their own diameter. =

Length of elytron, 4™; breadth, 1-2™"

Roan mountains, western Colorado, from close to the richest beds at
the summit of the cliff at head of East Salt creek. One specimen, No. 1,
U. 8. Geological Survey ‘

OTIORHYNCHITES.

Eritsch has employed this term for the elytron of a Coleopterous insect
from Secondary rocks plainly belonging to the Rhynchophora. It is here
used for certain Tertiary elytra, most of them bearing a close resemblance
to those of Otiorhynchus, merely to indicate their general affinities. They
are much larger than our native species of Otiorhynchus. Four species are
described, two from the Roan mountains, Colorado, one of these also from
Green river, and one each from Fossil, Wyoming, and Florissant, Colorado.

Table of the species of Otiorhynchites.

Markings of elytra relatively delicate.

Outer mhargin of elytra nearly parallel to inner...................... absentivus.
Outer margin strongly convex.
Tnterspaces between the strie flat. . ............oooininovnnn tysond.
Interspaces between the striee strongly convex..................... Jfossilis.
Markings of elytra exceedingly heavy.................coecemocnnon-. commutatus.

OTIORHYNCHITES ABSENTIVUS.
Pl 1x, Fig. 13.

Elytra somewhat elongated, subparallel with well rounded apex, with
ten rows of moderately deep punctate strize, subconfluent and evanescent
at the tip, the tenth stria entire, the puncta circular, with a slight
tendency to become longitudinal, moderately deep, each separated from its
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fellows by considerably more than its own diameter; the interspaces flat
and densely clothed with rather coarse pile. A
' Length, 7 ; breadth, 3™

Florissant, Colorado. One specimen, No. 969 and 970, U. S. Geolog-
ical Survey.

OTIORHYNCHITES TYSONI.

Pl ix, Bio 12

Elytron of moderate length, the inner margin straight, the outer strongly
convex, the apex pointed, scarcely outside the line of the inner margin; ten
not very deeply impressed striz, all but the first, second, ninth, and tenth -
subconfluent at some distance before the tip, these, and especially- the first
and second, evanescent beyond the others, leaving a considerable portion of
the tip smooth; puncta small, rather deeply impressed, slightly elongated,
distant from each other by scarcely more than their own length; interspaces
flat, smooth.

Length, 6™; breadth in advance of middle, 2:75™™.

Roan mountains, western Colorado, from the- richest beds at top of
bluff at head of East Salt creek. One specimen, No. 199, U. S. Geological
Survey. Green River city, Wyoming, bluffs behind town. One specimen,
No. 791, U. S. Geological Survey. (This last is placed here with much
doubt.) :

T have given this species the name of the late Philip T. Tyson, the
geologist of Maryland.

OTIORHYNCHITES FOSSILIS.
Pl vaae Hio o

Elytron of moderate length, the inner margin nearly straight, the outer
very strongly convex, the elytron narrowing strongly at base, the apex
bluntly pointed; ten deeply impressed, sharp striee, the second and third
strongly arcuate at apex, almost meeting the tenth and inclosing a small
open space, where the intermediate strize converge but do not become even
subconfluent, fading apically; puncta strong, those of the first stria linear,
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the others subcircular, a little elongate, deeply impressed; interspaces
strongly convex, almost ridged, especially on the inner third.

Length, 55™% breadth in middle, 2:5™.

Fossil, Wyoming. One specimen, No. 564, U. 8. Geological Survey.

(OTIORHYNCHITES COMMUTATUS.
Pl 1x, Fig. 9.

A single fragment of an elytron is provisionally placed here, simply as
typical of the family. It differs very much from anything else seen in the
oxtreme heaviness of the markings. The base is broken off. = It represents
a pretty large beetle of a stout form. The elytron is slightly arcuate, nar-
rows only on the apical third, and is broadly rounded posteriorly with a
rectangular apex. There are nine series of very large, rather strongly but
not sharply depressed rectangular or slightly longitudinal punctures, giving
the appearance of broad, rather deep sulei, bridged by rather narrow,
distant, transverse carine.

Length of fragment, 4-75mm; probable length of elytron, ppmm breadth,
gihEr : '

Roan mountains, western Clolorado, from the richest beds at summit
of bluffs overlooking head of East Salt creek. One specimen, No. 189,
U. S. Geological Survey.

NEOPTOCUS Horn.
A single Floridian species represents this genus, to which with some

doubt I have referred a fossil from the Roan mountains and White river of

western Colorado.

Neoprocus ? sp.
Pl 1x, Fig. 6.

A couple of specimens showing very short and broad elytra, rapidly
descending behind, are reforred here provisionally. Ttis quite possible they
do not belong together. One specimen shows also the thorax, which is very
short and broad, nearly or quite as broad at base as the elytra, tapering
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rapidly and arched, its surface a little rough. The elytra are scarcely longer
than the height of the body, acutely striate, with rather distant distinct
punctures.

Length of body, 4:6™; elytra, 3-2™; height of body, 3™

White river, western Colorado, from the very lowest shales. One
specimen, No. 544, U. S. Geological Survey. Roan mountains, western
Colorado, from near the richest shales at summit of bluff at head of East
Salt creek. One specimen, No. 951, U. S. Geological Survey.

Tribe TANYMECINI.

A single species of Tanymecus occurs at Green River, and a species
of Thylacites has been described by Deichmiiller from Kutschlin, Bohemia.

TANYMECUS Germar.

The Old World possesses the largest number of species of this genus
in which Gemminger and Harold in 1871 catalogued fifty-seven species,
but besides the two which are found in the eastern half of the United States,
only two others are known from the New World, Mexico and Brazil pos-

sessing each one species. The only fossil species recognized is one found
“at Green River, Wyoming.

TANYMECUS SECULORUM.
Tanymecus seculorum Scudd., Tert. Ins. N. A., 475-476, P1. vi11, Fig. 22 (1890).

No more specimens have been found.
Green River, Wyoming. Dr. A. S. Packard.

Tribe CYPHINI.

Three existing genera of this tribe, each with a single species (Entimus,
Syntomostylus, and Artipus), are found in the White river and Roan
mountailis, but have not been found apart from the Gosiute fauna. In Eu-
rope a species of Naupactus is described from Oeningen by Heer, and
Smith mentions a species doubtfully referred to Strophosomus as found in
the Kocene of Peckham, England,

4

MON XXI
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ENTIMUS Germar.

This is a South American genus, comprising four or five magnificent
species, of which the Brazilian diamond beetle is an example. The fossil
from White river which I referred here many years ago is too fragmentary
to be so placed with any confidence, but, in default of further specimens to
revise the reference, I have thought best to leave it here.

ENTIMUS PRIMORDIALIS.

Entimus primordialis Scudd., Bull. U, 8. Geol. Geogr. Surv. Terr., 11, 84 (1876); in
Zittel, Handb. d. Palaeont 1, ii, 789, Fig. 1011 (1885) Tert. Ins. N. A., 474-475,
PL. v, Figs. 109, 109a (1890)
This species was based on a single specimen found by Mr. W. Denton
on the White river, Colorado, near the Utah boundary. No additional re-
mains have been found. <

SYNTOMOSTYLUS (69 7ouos, 675105) nom. nov.

This name is proposed to replace Brachystylus of Schénherr (1845),
since the latter name had been previously employed for a genus of Cara-
‘bidze by Chaudoir (1&38).

The genus is composed of but a single living species, the Chlorophanus
acutus of Say, found in the middle Atlantic states and Kentucky. One
fossil species is found on the White river and the Roan mountains, western
Colorado.

SYNTOMOSTYLUS RUDIS.
18lione 1l O

Represented only by elytra, which show a slender, strongly convex,
laterally arcuate form, agreeing fairly well with our Lyntomostylus acutus
(Say) with a similar subacuminate tip, but not subsinuous strize. They are
about three times as long as broad, the striee moderately deep and broad, the
interspaces convex, the punctures not very deep, large, and circular, in-
volving more than the strize, but not crowded.

Length of elytron, 5™; breadth, 1.7mm,

Roan mountains, western Colorado, from near the richest shales on
summit of bluff at head of East Salt creek. One specimen, No. 104, U. S.
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Geological Survey. White river, western Colorado, from the lowest shales
on the southern side. Two specimens. Nos. 457, 463, U. S. Geological
Survey.

ARTIPUS Schonherr.

This is a West Indian genus with three existing species of small size,
of which one is found at Key West. A single fossil from the White river
is referred here with some hesitation. :

ArTIPUS? RECEPTUS.
Pl ix, IPie 7

The species here referred does not seem to belong in this genus, but 1
can find no other with which it so well agrees. The form is compact, stout,
well rounded, and even. The head is short, broad at base, and tapers very
rapidly to the very stout snout, which more nearly resembles that of
Strophosomus, though the antennal scrobes pass toward the middle of the
eye and not beneath it; the head is granular, like the thorax, but the beak
smooth ; the beak tapers with an arcuate upper surface, and shows no sign
of apical enlargement; the eyes are not large, and are circular. The thorax
is profusely but rather delicately granulate, and its upper surface forms a
uniform arch with the not very convex elytra; it is short, and the sides of
the front are roundly and deeply emarginate. Elytra about twice as long
as broad, with fine, sharp, deep, delicately punctate strize; interspaces flat,
clothed with short pile.

Length, excluding beak, 3:5™"; of rostrum, 0-75™; of elytra, 2:5™»;
height, 1-75™, »

White river, eastern Utah, from the top of the very highest buttes.
One specimen, No. 708, U. S. Geological Survey.

Tribe EVOTINI.

This is the only tribe of Otiorhynchidee which has been found fossil
only at Florissant, and so may be regarded as typical of the Lacustrine
fauna. Three genera have been recognized, one with two species being an
extinet type called IEvopes; the others, with three species between them,
being Lachnopus and Omileus, American types. ‘
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LACHNOPUS Schonherr.

A characteristic West Indian genus with about forty species. A singlé
one is found in Florida. That two species should occur in the Tertiary
beds of Florissant is an indication of the warmer climate of Oligocene times
in that region.

The species here referred to Lachnopus are among the largest of our
fossil Rhynchophora and much larger than the single species living in the
United States, but smaller than many exotic forms. They (or at least the
best known species) appear to differ from Lachnopus in some important
features, such as the direction of the antennal scrobes and the length of the
scape, perhaps also in the form of the thorax; and though the two species
here described have somewhat differently formed legs, the larger and least
known species agreeing best with living Lachnopi, they yet agree so well
in general features that it has seemed best not to separate them.

Table of the species of Lachnopus.

Elytral punctures sharply circular, separated by fully their own diameter ; adjoining
interspaces of equal elevation. Femora stoutest in apical half. . . ... recuperatus.
Elytral punctures more or less, though slightly, transverse, separated by much less
than their own length; adjoining 1nterspaces of unequal elevation. Femora
stoutestin middle. . ... 2.0 0 0 - ... . humatus.

LACHNOPUS RECUPERATUS.
Pl . Fiss 8 12

Form moderately stout, oval. THead and rostrum considerably longer
than the thorax, very finely and densely punctured, the rostrum consider-
ably longer than the head, which is scarcely longer than the diameter of the
large round eye. Antennal scrobes running against and not beneath the
eye, the scape passing but little the anterior margin of the same; funicle
and club together about twice as long as the scape, the club oval, Thorax
almost twice as high as long, truncate at base, slightly fuller in the lower
part of the sides, the base bisinuate, the surface very compactly and some-
what finely punctate. Elytra oblong-oval, less than two and a half times:
longer than broad, with rows of moderately large, sharply impressed, cirou-
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lar punctures, usually separated by more than their own diameter, and
situated in barely impressed shallow striee, the tenth stria complete; inter-
spaces flat or gently convex and similar. Legs with subclavate femora
internally emarginate apically, apically expanded and mucronate tibize, and
short and broad apically expanded tarsal joints. Under surface of the body
and coxz densely punctate. Second segment of the abdomen, incorrectly
given on the plate, as long as the two following segments together and
separated from the first by an arcuate suture.

Length of whole body, 11-5™; elytra, 7-5™.

Florissant, Colorado. Three specimens, Nos. 2450, 9215 and 11252,
12438 :

Lacayopus HUMATUS.
Pl 1, Fig. 11.

This species is represented only by a couple of elytra, one of them
accompanied by aleg. It differs from the preceding in the coarser punctures
of the strize, which are so heavily impressed as to involve slightly the sides
of the interspaces and give the punctures somewhat of a transverse appear-
ance; they are also separated by a less distance from each other, and the
-alternate interspaces are somewhat more elevated than the intermediate
ones. The femora show scarcely any sign of any internal apical emargina-
tion, are largest in the middle, and not in the apical half; the tibize are
scarcely expanded apically and of much slenderer form.

Length of elytra, 8:5™m

Florissant, Colorado. Two specimens, Nos. 420, 3975.

EVOPES (eda&x7s), gen. nov.

Rostrum longer and slenderer than the ‘head, which is not prolonged
behind the eyes; eye moderately large, circular; antennal scrobes oblique
and arcuate, passing beneath the eye; antennze very long and slender for
this tribe, the scape gradually enlarging to the apex so as to be clavate,
reaching the posterior margin of the eye; funicle distinetly more than half
as long again as the scape, very slender, with obconic joints, of which the
first two are longer than the others and subequal, the others subequal among
themselves; club subfusiform or elongate oval, apically pointed, fully half
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as. long as the scape, the three joints subequal and indicated only by the
suture. Thorax truncate at both extremities, without ocular lobes or fimbrize.
Elytra apparently wider than the thorax (none of the specimens are pre-
served with a dorsal view), with rounded humeri. Second segment of the
abdomen equal in length to the two following together, separated from the
first by a straight suture. Apparently none of the tibiee are mucronate at
tip; tarsi rather slender. '

This genus seems to belong to the Evotini. The mesosternal side
pieces are diagonally divided and subequal, and the metathoracic episternum
is moderately broad; there are clearly no ocular lobes nor fimbrice on the
prothoracic margin behind the eyes; the tenth stria of the elytra is free,and
the head is not prolonged behind the eyes. It differs, however, from any
of the genera known to me, autopically or by description, in the length and
slenderness of the antennee. It seems to belong nearest to Lachnopus,
which is represented in our living fauna by a single species in Florida, but
by many others in the West India islands.

Two fossil species are known, both from Florissant.

Table of the species of Evopes.

Rostrum stouter than the fore femora; granulation (or punctuation) of the prothorax
Sobdued - o i s S e veneratus.
Rostrum no broader than the fore femora; granulation of the prothorax distinet and
ShapD oo e e .. .. .occubatus.

EvoPES VENERATUS.
Bl & Hhos b 21,

Form oblong, rather compact. Head, apparently including rostrum,
and prothorax very finely beaded (or punctured), the former more finely
than the latter, both very uniformly and not very sharply. Head and ros-
trum slightly longer than the thorax, the latter much stouter than the fore
femora ; prothorax higher than long, gently arched above, scarcely broader
‘at base than at apex, truncate at each extremity. Elytra rather elongate,
the lateral margin very gently sinuate at the base, with rows of rather
sharp, rather deeply punctured strize (showing on reverses as sharp beaded
ridges), the punctures slightly longitudinal and in each row removed from
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their neighbors by rather more than their own length. The whole is of a

uniform blackish or blackish brown color.
Length, excluding rostrum, 7-7™"; of head and rostrum, 2:3™; of an-

tennze; 4-2°"; of elytra, 5:5™"; height of body, 3™
Florissant, Colorado. Seven specimens, Nos. 1653, 5939 and 7635,
6543, 815717, 11270 and 13033, 11798 and 12048, 13015.

Evoprs occuBaTUus.
Bl Bioss 7045

Form as in the other species. Head, including rostrum, and prothorax
finely, similarly, and uniformly beaded (or punctured), the sculpture dis-
tinct and sharp. Head and rostrum considerably longer than the thorax,
the latter scarcely or not at all stouter than the fore femora. Prothorax
higher than long, scarcely arched above, tapering distinctly forward, trun-
cate at each extremity. Elytra shaped as in F. veneratus, the striee slender
and slightly impressed, the punctures delicate, much smaller than in the
other species, but deeply impressed and in virtue only of their lesser size
separated by wider intervals; elytra clothed with linear series of hairs,
apparently arising from the punctures, mnearly as long as the interspaces.
Color as in the other species.

Length, excluding rostrum, 7™"; of head and rostrum, 2™™; of elytra,
i ‘ |

Florissant, Colorado. TFour specimens, Nos. 486, 8970, 11772, and in
the Princeton College collection, No. 1.591%.

OMILEUS Horn.

This monotypic genus is known at present only in Texas, and it is
interesting therefore to find a fossil form at Florissant.

OMILEUS EVANIDUS.
Pl u; Fig. 14.

Head and rostrum longer than the prothorax, the surface smooth or
nearly so, but the rostrum longitudinally sulcate and stout, much stouter
than the fore femora; scape of antennse barely reaching the middle of the
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eye, the funiculus and club together slightly shorter than the thorax; eye
circular (represented too large on the plate). Prothorax much higher than
long, truncate at each extremity, with no fimbrize, the surface punctato-
rugose. Elytra not very elongated, well arched posteriorly, with linear
series of rather large circular punctures widely separated from each other
and 1epresented in the cast by rather pronounced lenticles, separated from

each other by considerably more than their own diameter over most of the
elytra, but subconfluent, forming ridges (or strize) toward the apex. The
hind femora nearly reach the tip of the abdomen.

Length, including rostrum, 7™; of head and rostrum, 175™; of elytra,
4-1™; height of body posteriorly, 2-8==,

This species, though not very closely resembling our living 0. epicae-
roides Horn, seems to agree with it in all generic features, excepting in the
somewhat shorter antennal scape and the completely circular eye; the sec-
ond abdominal segment appears, also, to be relatively longer, and when
more fully known, it may have to be generically distinguished.

~ Florissant, Colorado. One specimen, No. 6544. Tt is possible that
another but a poorly preserved specimen, No. 5075, may belong here.

Tribe PHYLLOBIINI.

The six fossil species from America referred to this tribe are equally
divided between Phyllobius and Seythropus, and being altogether absent at
Florissant, may be regarded as typical of the Gosiute fauna. Curiously
both genera may be regarded as gerontogeic. The tribe is represented in
European Tertiaries by Phyllobius and Polydrosus, said by Burmeister to
occur in amber.

PHYLLOBIUS Schénherr.

This is an Old World type, with numerous species largely confined to
the northern hemisphere A single European species has been found, per-
haps occurring by accident, in Canada, and another is credited to Mexico,
Very close to this genus, if not belonging to it, are three fossil species in
“the Roan mountains, White river, and Green river Tertiaries, but none
are found at Florissant. Burmeister says he has seen a species of Phyllo-
bius in amber, but otherwise it has not before been recognized among the
fossils.
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The species from the Rocky mountain Tertiaries included here are
known only by their elytra, and are consequently not placed here with any
certainty. They are, however, very similar to, though coarser in their
sculpture than, other remains referred to the allied genus Scythropus,
the latter of which are regarded as more definitely placed from the testi-
mony of other parts of their structure.

Table of the species of Phyllobius.

Interspaces between elytral striz flat or broadly rounded.
Strial punctures of elytra very large and coarse, as wide as or wider than the

INGETRpACES: o o sl n T e antecessor.
Strial punctures of elytra only moderately large, narrower than the inter-
SPACES Tl u L Sl e e e e v - - - -carcerarius.
Interspaces between elytral strie with a median caring, . ................... ... avus.

PHYLLOBIUS ANTECESSOR.

Pl 1x, Fig. 16.

A single elytron with its reverse is all that 1s preserved. It is a little
less than two and a quarter times as long as broad, gently vaulted, nearly
straight, but with a scarcely perceptible arcuafion, the humeral angle scarcely
rounded, the apex rounded subacuminate. There are ten series of large,
circular puncta, as large as or larger than the intervening interspaces,
abruptly and rather heavily impressed, those in each row separated from
their neighbors by about the same distance as those of neighboring rows,
but irregular, and with the intervening space barely channeled. Inter-
spaces flat or broadly arched, smooth. :

Length of elytron, 4™; breadth, 1-8=m,

Roan mountains, western Coloiado, from the richest beds at crest of
bluff overlooking head of East Salt creek. One specimen, Nos. 264 and
301, U. S. Geological Survey. :

PrYLLOBIUS CARCERARIUS.
Plex;, Fig. 11.

Only elytra are known. They differ from the preceding species, prin-
cipally in having the markings less coarse. The breadth is contained a little
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more than two and a third times in the length; the form does not differ from
that of the preceding species. Nine or more series of circular puncta can
be seen, the puncta of moderate size and somewhat impressed, separated
from their neighbors in the same row by rather less than their diameter, but
from those in the neighboring row by very much more than that. Inter-
spaces smooth and flat, or gently}arched.

Length of elytra, 3:1™; breadth, 1:3™ None are quite perfect, and
the measurements may not represent the dimensions with exactitude.

White river, Colorado, from the lowest shales. One specimen, Nos. 452
~and 454, U. S. Geological Survey. White river, Utah, from the very highest
shales on the northern buttes next the Colorado line. One specimen, No.
897, U. S, Geological Survey.

PryrLosros avus.
Plosx, Eic dly.

Single elytra are all that are known of this species, though one speci-
men shows part of the abdomen, but too vaguely to be of any aid. The
elytron is about two and two-fifths longer than broad, very gently vaulted,
the apex somewhat acuminate.- Eight series of puncta can be traced, slightly
less distant from one another the farther they are from the straight sutural
margin, the puncta very small, sharply but not deeply impressed, circular
or with a slight longitudinal tendency. Interspaces flat and smooth, the
middle line distinctly elevated as a slight and slender carina.

Length, 3™™; breadth, 1-25mm

It is possible that the specimens from Green river do not belong here;
they are certainly of a broader form than the typical specimen and more
obscure. :

White river, Utah, from the highest beds on the northern buttes next
the Colorado line. Onme specimen, No. 7 01, U. 8. Geological Survey.
Green River, Wyoming, from the buttes behind the towmn. Two specimens,
Nos. 736, 980, U. 8. Geological Survey. '

SCYTHROPUS Schénherr.,

A genus with relatively few species found in the northern hemisphere,
and in about equal numbers in the Old and New World, though our species
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are almost exclusively confined to California, Three species have been
found in the Tertiaries of Green River, White river, and Roan mountains,
one referred here with much doubt, but none from Florissant, so that it
may be regarded as one of the characteristic features of the Gosiute fauna.

The species placed here are known principally by their elytra only,
which agree closely with those of our living forms. The abdomen is pre-
served in an instance or two, and shows the third and fourth segments not
more than together equal to the second, which is separated from the first by
an arcuate suture; the hind coxse are widely separated, and the intercoxa]
process is broadly arcuate in front; the abdomen is rather Narrow, narrow-
ing posteriorly, well rounded apically, and the middle coxam are narrowly

separated.
Table of the species of Scythropus.
Puncta of elytra feebljr impressed. . . . .. . ShodeosoaeRS e el subterraneus.
Puncta of elytra deeply impressed, at least in the basal half,
Larger species. Striwe of elytra equally distant throu chiout- = = somniculosus.,
Smaller species. Strim of elytra much more widely separated in the middle of
the elytra than at the base.... ... . Seetecioia s abacus,

SCYTHROPUS SUBTERRANEUS.

Bl ix i 1

Single elytra only are known, excepting that a few stones show a pair
found together, in a couple of instances spread and accompanied by the
abdomen, and in another showing an upper view of head and thorax. The
head is short and nearly concealed beneath the thorax ; eyes small, oval,
transverse (in this respect not agreeing with living species) ; beak half as
long as the prothorax, and somewhat longer than broad, truncate with
rounded angles. Prothorax bullate, somewhat broader than lorig, densely
__and not very finely punctate, anteriorly constricted. Elytra from two and
\\‘quarter to two and a third times as long as broad, tapering beyond the

middle by the strong curvature of the outer margin, while the sutural
margin is straight, the humeral angle well rounded, the apex subacuminate;

there are ten rather delicately punctate, sharply impressed strize, the inter-
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spaces smooth and well arched, with a median series of short, distant
bristles. :

Length of elytra, 1:9-2-6™"; average, 9-3=m . breadth, 0-8-1-1""

Green River, Wyoming, from the buttes behind the town. Five speci-
mens, Nos. 724, 744, 746, 981, 993, U. S. Geological Survey. The same
from the fish cut on railway. One specimen, No. 41, L. A. Lee. White
river, Utah, from the very highest beds on the north side next Colorado
boundary. Seven specimens, Nos. 705, 706, 889, 907, 908, 916, 924,
U. S. Geological Survey. Roan mountains, western Colorado, from the
richest beds at top of bluff overlooking East Salt creek. Three specimens,
Nos. 943 and 944, 1045, 1051, U. S. Geological Survey; from near the
same, one specimen, No. 22, U. 8. Geological Survey.

SCYTHROPUS SOMNICULOSUS.

Pl 1x, Fig. 18,

A single elytron is known. It is a little more than two and a third
times longer than broad, slightly the broadest in the middle, tapering only
at the apex, which is slightly angulate, the outer margin only very slightly
arcuate. There are eight delicately impressed punctate striee, the puncta
distinet and deeply impressed in the basal half, shallow apically, rather
small and circular throughout, besides two approximate impunctate marginal
strice. :

Length of elytron, 4™ breadth, 1-75™".

Roan mountains, western Colorado, from the richest beds at summit of
the bluffs overhanging the head of East Salt creek. One specimen, No.
176, U. 8. Geological Survey.

ScyTHROPUS? ABACUS.
Pl 1x, Fig 15,

This species is here referred very doubtfully. Itis somewhat distorted
in preservation and somewhat imperfect, but seems to agree better with this
genus than with any other I have seen. The anterior part of the head with
the beak is uncertain, there appearing to have been here some crushing and
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mingling of parts. The head, however, is rather large and the eyes rather
large, circular, prominent, and well separated from the thorax; head, beak,
and thorax all equally granulated. Thorax eylindrical, as long as high.
Elytra from two to three times as long as broad, very regularly and uni-
formly arched with distinct and sharp striee which are plainly nearer each
other at the base than in the middle of the elytra, with small, distinct, and
deep circular or slightly elongated punctures separated by about their own
diameter, looking on the reverse like beads on the wires of an abacus.

Length of head and thorax, 1-5™3; of elytra, 2™ height of body in
middle of elytra, 1™,

Whlte river, western Colorado, from the upper half of Canyon butte.
One specimen, No. 586, U. S. Greological Survey.

Tribe PROMECOPINI,

Excepting a Kudiagogus which occurs in the Gosiute fauna, all the
other members of this tribe in the American Tertiaries are confined to
Florissant; they are but three in number, but they belong to two distinet
genera, both of which are extinet.

I have placed in this tribe several species which seem nearly allied
- and which from the visible structure of the mesothoracic epimera of some
of them appear to fall in the second division of the family. The eyes being
transverse and the ocular lobes very large indicate that they fall in the
present tribe, a strictly American group, all the living members of which,
according to Lacor&aire, are of small size, and as far as their general ap-
pearance goes, very homogeneous. Some of the forms placed here are,
however, far more robust than the living types and of considerably larger
~size than the largest of them.

Table of the genera of Promecoping.

Body stout, not more than twice as long as broad.
Rostrum relatively slender, eyes as broad as rostrum; second abdominal segment
longer than the two following..................._...._. e Eudomus.
Rostrum relatively broad; eyes narrower than rostrum; second abdominal seg-
ment not longer than the two following ... ....... Bameitinidin: ucryptus.
Body slender, much more than twice as long as broad.................. Eudiagogus,
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EUDOMUS <6ﬁ6OMO€>, gen. NOV.

Body stout, less than twice as long as broad. Rostrum as long as the
head, pretty stout, equal, the tip broadly rounded. Iyes strongly transverse,
oval, subacuminate, very large, as long as the lateral breadth of the rostrum.
Serobes strongly arcuate, passing beneath the eyes. Antennz short, club
not at all stout, long-oval, the apical as large as the two preceding joints.
Thorax broader and higher than long, with prominent subangulate ocular
lobes. Elytra much broader than the thorax at base, with rounded humeri
and parallel sides. Second abdominal segment longer than the two follow-
ing, its anterior suture strongly arcuate ;“int}ercoxal process broad, tapering,
truncate at tip- Metasternal side piece moderately wide, expanded ante-
riorly by a narrow triangular side process directed inwardly ; mesosternal
side pieces subequal, the episternum separated from the epimeroﬁ by a sin-
nous suture SO directed that the lateral outer margin of the epimeron is
considerably longer than its posterior margin, the opposite of what is found
in Eudiagogus. ‘

This genus ovidently falls in the Promecopini in the vicinity of Budi-
agogus, but Jiffers from it as from all living genera in the much robuster
form and larger size, as well as in most of the details of structure given
above.

Two species occur, both at Florissant.

Table of the species of Budomus.

Elytra considerably less than twice as long as the rest of the body.------- robustus.
Elytra almost twice as long as the rest of the Body .. oo et PInguis.

FuypoMus ROBUSTUS.

Pl 1, Figs. 2, 4
Head, including rostrum, and thorax finely and densely beaded, the

‘markings a little coarser and more pronouuced on the thorax than else-
where. Similar markings occur Ol the under side of the thorax. The elytra
are considerably less than twice as long as the rest of the body, and have
punctured, strongly impressed strize, the punctures being circular or scarcely
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longitudinal, twice as deep as the strize and separated by about their own
length in the strize; besides this, though none of the specimens show it well,
the elytra are thinly clothed with short, rather coarse hairs, which, perhaps,
have a longitudinal arrangement in the interspaces, one row, especially, in
the middle of the same.

: Length, excluding rostrum, 9™m; rostrum, 1-25mm,

Florissant, Colorado. FEight specimens, Nos. 1742 and 4675, 2105, 6660,
8263, 85217, 13662, and of the Princeton Collection, Nos. 1.536, 1.550 and
1.620. Nos. 465, 8525, 13036 may also belong here, but are too imperfect
to decide. ,

Euvpomus pinguts.

Ploon Ko

The sdulpturing of the surface is very much the same as in the pre-
ceding species, but with perhaps slightly less difference between that of the
head and thorax; there is a slight median carina on the head and thorax.
Elytra almost twice as long as the rest of the body, the rostrum and head
being a little shorter than in . robustus ; the punctures of the elytral strice
are more distinctly elongated than in that species, and so separated by a
harrower space; there is a row of median hairs in each interspace, the
hairs half as long as the width of the interspace, and there are, besides, some
other indifferently scattered hairs.

Length, excluding rostrum, 10-5™"; rostrum, 1-1mm, ,

Florissant, Colorado. Three specimens, Nos. 4739, 4904, and from the
Princeton ebllection, Nos. 1.531 and 1.548.

EUCRYPTUS (ev, *pUTTIS), gen. nov.

This genus is more nearly allied to the preceding than to any of the
living members of the tribe, but has not so markedly robust a form, being
in this respect more like Eudiagogus. Tt has, however, a much stouter
rostrum than Eudomus, and & differently formed and smaller eye. The ros-
trum is as long as the head, and, while no stouter at tip than in Budomus,
enlarges so much basally that here it is exceptionally stout. The eyes are
large, transverse, situated high up, but very broadly and regularly ohovate,
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not so long as even the apical breadth of the rostrum. Scrobes straight or
gently arcuate, terminating at the eye, which they strike just above the lower
edge. Second abdominal segment not longer than the two following to-
gether, at least on the sides.

A single species is known.

Eucryrrus SECTUS.
Pl m, Bigs 9

The head and prothorax are densely and rather finely subrugulose, on
the head, excepting the rostrum, complicated by fine, close, transverse
striations, and on the prothorax faintly showing signs of a longitudinal
arrangement, and slightly coarser than on the head; the prothorax also
shows, laterally, an arcuate rounded plica. The elytra are each about two
and a half times longer than broad with straight linear series of rather large,
deeply impressed rounded puncta separated in the same row by rather less
than their own diameter; feeble signs in some places show that the inter-
spaces were covered with semi-erect, not very fine hairs.

Length, excluding rostrum, 85™ rostrim, 1-4™; height of body,
S ' '

Florissant, Colorado. Two spécimens, Nos. 13632, 13683.

EUDIAGOGUS Schimherr.

This is a tropical American type with a meager number of species of
which two occur in our Gulf states. A single species occurs fossil in
America, first recognized at Green River, but since found also at White
river and the Roan mountains, so that it is probably characteristic of the
Gosiute fauna.

Eup1acoGus TERROSUS.

Budiagogus terrosus Seudd., Bull. U. S. Geol. Geogr. Surv. Terr., 1v, 766-767 (1878);
Tert. Ins. N. A., 475, P1. vz, Fig. 29 (1890).

Three additional specimens which appear to belong here have been

obtained from new localities, each specimen consisting of a pair of fairly

preserved elytra or a single elytron only.
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Roan mountains, western Colorado, from the richest shales at the sum-
mit of the bluff at the head of East Salt creek. One specimen, No. 1055,
U. S. Geological Survey. From the same locality in slightly lower beds at
same station. One specimen, No. 117, U. S. Geological Survey. White river,
western Clolorado, from the very lowest shales on the south side of the river
opposite Canyon butte. ~One specimen, No. 468, U. 5. Geological Survey.

Family CURCULIONID &A.

One hundred species, or slightly more than one-half of the Tertiary
Rhynchophora of North America, belong to the Curculionidee, but this pre-
ponderance is a little less than in the recent American fauna where the family
holds a still more important place; and is the more ‘conspicuous from the
fact that its numbers are more than four times those of any other family,
while in the Tertiary deposits of the West the Otiorhynchide have nearly
half as many species as the Curculionidz. In general, the relative
numerical proportion of the subfamilies is similar to what obtains in North
America at the present day, or at least the vast proportion of the species
belong as now to the Curculioninae; but the Alophinze possessed then a far
greater percentage (eight times greater) than now, while the Balanina were
also relatively much more numerous, the percentage of species to the whole
number of the family being then nearly five times greater; the loss fell on
the Curculioninze and to a small extent on the Apionine, while the Ithyce-
yinse, now represented by a single species, are not known to have existed.

In Europe, if we regard the species of Hipporhinus as Alophinz, the
relative preponderance of the subfamilies of fossil Curculionidee approaches
nearer and indeed very closely to the condition of things in America to-day,
for more than four-fifths of the species are to be referred to the Curculioninz,
though the Alophinz are still nearly three times in excess of their present
greater rela-

(=)
tive preponderance. As in America, all the subfamilies are present excepting

American proportion, and the Sitoninze have an even slightly

the Tthycerine. The total number of species, strangely enough, is exactly
the same as in America. :

MON XXI )
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The details of this comparison may be seen in the following table:

Table of recent and fossil Curculionidee, arranged by subfamilies. _

In numbers. In percentages.
Subfamilies. N e e |
Recent Tertiary " o Recent | Tertiary | o ..
North North FF e;rm?;y North North Fl‘ef tl"‘f),
American. | American, | ~"TOPOA | American. | American, | LUropean.

Sitonimeesi st o oo 8 3 4 1.3 3.0 4.0
Alophimees-iioc. ol - 1 14 5 1.7 14.0 | 5.0
Ithycerine.. ... Sonsibie L 1 0 0 0.1 0.0 0.0
Alpionimees se a5 D 69 |- 7 6 10.8 7.0 6.0
Curculioninse _...._.._... 543 70 83 84.8 70.0 83.0
Balanine .0 0.0 L 10 8 6 2 1.3 6.0 2.0
Total: .. oo oo | 640 100 100 100.0 | 100. 0 100. 0

In the United States, Florissant furnishes the vast proportion of the
Tertiary species in all the subfamilies except the Sitoninz, where two out
of the three come from the Gosiute fauna; but it is curious to note one ex-
ception in that all the species of the first tribe of Curculioninze, the Phytono-
mini, and nearly all those of the second, the Hylobiini, also come from the
Goosiute fauna. The other species of the Gosiute fauna are scattered here
and there, but, all told, they form only one-fourth of the whole number of
species and represent only one-sixth of the genera.

Subfamily SITONIN 45,

As Sitona alone represents this subfamily among the fossils the reader
is referred to that genus for general remarks. It may only be mentioned
that the group appears to have been represented in Tertiary times in about
the same relative numbers as at present.

SITONA Germar.

This genus, rich in species, is confined to the northern hemisphere, and
18 especially at home in Europe and the neighboring regions. There are a
considerable number of species in North America, some of which are also
inhabitants of the Old World, and nearly all are confined to the Pacific
slope. It is well recognized in the European Tertiaries, distinet forms

3
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having been described from Aix (two species), Oeningen, and Rott. Three
species are described below, one from Florissant, Colorado, another from
Green River, Wyoming, and the third from both the Roan mountains,
Colorado, and Green River, Wyoming, but this last species is referred here
with much hesitation, and it may well belong to the Otiorhynchidz rather
than the Curculionidee. Our other species bear no close resemblance to

any of those from the European Tertiaries.

Table of the species of Sitona.

Rostrum shorter than the head.

Body less than twice as longas high. ...... ... ......_ ... ........ exitiorum.
Body much more than twice as long ashigh.................. ... Jodinarum.
Rostrum half as long again asthe head ............ ... .... S e paginarum.

SITONA EXITIORUM.
s
Pl oy, Fio 130

Body well arched, the dorsal curve pretty uniform, somewhat elongate,
well rounded behind. Head full, nearly twice as high as long, finely and
transversely rugoso-punctate; eyes small, circular, situated well ‘forward,
their lower edge at the middle line of the side; rostrum very stout, shorter
than the head, apically broad (slightly distorted in the specimen figured, so
as to look pointed). Prothorax nearly half as high again as long, tapering
and gently arched above, the surface densely and not coarsely punctate.
Elytra with feebly impressed punctate strize. Legs rather slender and long,
especially the tibise, which are apically truncate.

Length, excluding rostrum, 4:6™"; rostrum, 0-7™™; elytra, 3:1™% height
af hod v 265 ' : :

Florissant, Colorado. Four specimens, Nos. 466, 3540, 5333, 8204.

SITONA FODINARUM.

RIS < Wios b

Body well arched but with the middle of the dorsal curve flattened.
Head moderately full, twice as high as long, nearly smooth; eyes rather
large, circular, situated well forward, central in height; rostrum very stout,
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slightly shorter than the head, the upper margin strongly curved, the apex
oblique. Prothorax more than half as high again as long, scarcely taper-
ing, but little arched above, the surface bluntly rugoso-punctate, heaviest
above. Elytra with not very feebly impressed punctate striee, the inter-
spaces faintly punctate. Legs apparently rather short, but none of the
specimens show them well. Abdomen very finely punctate, the metas-
ternal episterna very broad.

Length, excluding rostrum, 3-:85™"; rostrum, g elytra, 2:5=5
height of body, 1-4™"

(reen River, Wyoming. Three specimens, No. 100, Dr. A. 8. Packard,
from the Fish cut; Nos. 712, 719, U. 8. Geological Survey, from the bluffs
behind the town.

' ‘ SITONA PAGINARUM.

Bl x s 1

The head is short, fully twice as high as long, and smooth ; eye circular,
rather small, removed from the front margin of the prothorax by about half
its own diameter; rostrum moderately stout, twice as long as the head, equal,
rather bluntly rounded at the apex, and smooth. Thorax rather shorter
than high, truncate at each extremity, with no ocular lobes, very gently
arched above, the surface very faintly and transversely rugulose. Elytra
with feebly impressed punctate striee, very gently arched except posteriorly,
where they are rapidly declivent. Legs not very stout and rather short.

Length, excluding rostrum, 6™"; rostrum, 1% elytra, 4™; height of
body, 2™™.

Roan mountains, western Colorado, in and very near the richest beds
on the bluffs at the head of East Salt creek. Three specimens, ‘Nos. 182,
958, 1050, U. 8. Geological Survey. Green River, Wyoming, from: the
bluffs behind the town. One specimen, No. 726, U. S. Geeological Survey.

Subfamily ALOPHIN A

The Alophinz have a remarkable development among the fossils of
the American Tertiaries, and nearly all the forms belong to extinct types.
Four genera with fourteen species are recognized and the latter, with but
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three exceptions (of two genera), are confined to Florissant; indeed, the
prevalence of the subfamily may be considered as one of the characteristie -
foatures of the Lacustrine fauna, for not only are the species relatively
numerous but they are exceptionally abundant in individuals; of the Curcu-
lionidse which have fallen under review, about two-fifths of the specimens
belong here. The relative predominance of the family may be made more
conspicuously apparent by a statement of percentages: The proportion of
Alophinz to other Curculionidee in the existing North American fauna is
in genera about 4% per cent; in species, less than 2 per cent; while in the
American Tertiary fauna the relative proportion of genera is 10 per cent .
and of species not less than 14 per cent. ‘Whether any similar prevalence
of the subfamily in European rocks can be discovered is uncertain, but I
am inclined to look upon the numerous species of Rhynchophora which
have been referred to Hipporhinus as belonging here, in which case this
could probably be asserted, at least to a certain extent.

Table of the genera of Alophinc.

Prothorax largest beyond the base, being more or less tumid.
Largest forms of subfamily. Prothorax relatively small, only half as wide

as the elytra at their base; beak dorsally channeled............ Centron.
Smallest forms of subfamily. Prothorax relatively large, not much narrower
than the elytra at their base; beak not channeled...........- Limalophus.

Prothorax largest at the base, more or less tapering beyond.
Prothorax ample, tapering but little, the head abruptly smaller and

Shonte = = 0l L L e i s Geralophus.
Prothorax and head together subconical, tapering regularly from base of
prothorax, the head fully half as long as thorax................ Coniatus.

CENTRON (xévzpov), gen. nov.

I am somewhat at aloss just where to place the insect here described,
represented by a couple of specimens which appear to belong together but
are preserved in different attitudes, so as to render the determination
somewhat insecure. All the characters drawn from the under surface of
the body are taken from the specimen not figured. The form and size of
the rostrum, the prolongation of the antennal grooves to its tip, the trans-

verse eyes narrowed below, the subglobular form of the heavily pitted
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prothorax with its ocular lobes, the contiguity of the front coxz, and the
“velative proportions of all but the basal segment of the abdomen, conspire
to indicate that it belongs to the Alophinz. The first segment of the
abdomen, however, is exceptionally long, nearly twice as long as the
second, and fully as long as the long metasternum, so that it is fmpossible
to place it in any of our living genera of Alophinz. It is also remarkable
for the relatively small size of the prothorax as compared to the abdomen,
being scarcely half as wide as the elytra at their base, as in Triglyphus.
The side pieces of the metasternum are narrow and those of the mesosternum
equal, and divided diagonally by a straight suture.
A single species occurs at Florissant.

CENTRON MORICOLLIS.
Pl 1, Figs. 17, 8.

This is one of the largest and most striking of the Florissant Rhynchoph-
ora. The head is small, well embraced by the prothorax, finely and deeply
punctured, the punctures usually separated from one another by their own
diameter, being represented too closely crowded on the plate; the rostrum
is stout, uniform, and nearly straight, scarcely longer than the short thorax,
broadly rounded at the apex, and faintly and finely punctate; antennal
groove straight, extending nearly the entire length of the rostrum and
striking the middle of the large transverse oval eye, not given in the figure.
Prothorax subglobular but much broader than long, studded profusely with
exceedingly large, sharp, and very deep punctures, more closely than repre-
sented on the plate, nearly 0-2™™ in diameter, and giving the thorax the
appearance of a mulberry. Elytra together fully twice as wide as the pro-
thorax, each about twice as long as broad, with series of narrow tuberculate
and punctate ridges and between them series of distinct and sharp, pretty
large circular punctures separated usually by twice their own diameter in
each row. Legs moderately long, the femora stout and transversely and
finely striato-punctulate.

Length, excluding rostrum, 10™"; rostrum, 2™ ; width of thorax, 3-1™;
ot ellying, 655" .
Florissant, Colorado. Two specimens, Nos. 5209, 8354 and 9256.
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LIMALOPHUS (Azuos, Alophus, nom. gen.), gen. nov.

The specimens representing this genus are not so well preserved as are
those of the other genera of Alophinz, but enough to show that they can
hardly be referred to any other genus, living or fossil. The head is small
and the eyes transversely oval, with a very stout beak, which is, however,
longer than the head, and smooth, with no median groove, though a fine
lateral channel can be seen on either side above the scrobes. The antennal
club is exceptionally slender. The thorax is broadest beyond the base,
being somewhat tumid (more noticeably in one than in the other species),
so that the thorax and elytra have independent curves. The third and
fourth abdominal segments are together no longer, probably a little shorter,
than the second. DBoth the species are of small size, smaller than usual
among the Alophinge.

The two species come from Green River, and one of them is also
found at White river.

Table of the species of Limalophus.

Relatively long; rostrum stout, distinctly less than twice as long as thick; thorax

very distinetly tumid, scarcely broader at base than at tip........... COmPositus.
Relatively short; rostrum less stout, nearly or quite twice as long as thick; thorax
but little tumid, distinetly broader at base than at tip................ contractus.

LiMALOPHUS COMPOSITUS.
i
Bl o 9.

Body distinctly more than twice as long as high. Head small; eyes
oval, transverse, a little pointed beneath; rostrum nearly half as broad again
as the longer axis of the eye, about half as long again as thick, straight and
nearly equal. Prothorax nearly half as broad or high again as long, bullate,
hardly narrower in front than behind, densely punctate. Elytra one-fourth
broader at base than the thorax, punctato-striate, the interspaces without
lines of bristles, apparently flat and microscopically punctuate.

Length, excluding rostrum, 3-75™"; rostrum, 0'6™™; elytra, 27™™; height
of body, 1-75™"; breadth of prothorax, 1-4™*; of elytra, 1-75™™
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(Gtreen River, Wyoming, from the bluffs behind the town. Two speci-
mens, Nos. 750 and 754, 977, U. S. Geological Survey. White river, Utah,
from the very highest beds on the northern buttes next the Colorado line.
One specimen, No. 577, U. 8. Geological Survey.

LIMALOPHUS CONTRACTUS.
- Pl x Fig 3

Body barely more than twice as long as high. Head rather small; eyes
oval and transverse, hardly pointed beneath; rostrum scarcely broader than
the longer axis of the eye, nearly or quite twice as long as broad, straight
or faintly arcuate, equal; antennee with a very slight club. Prothorax nearly
half as high again as long, the sides full but tapering, the base being decidedly
broader than the apex, the surface densely punctate. Elytra more arched
thau in the preceding species, at their broadest not more than a fifth broader
than the thorax, punctato-striate, the interspaces flat and slightly roughened.

Length, excluding rostrum, 3-25™™; rostrum, 0-55™™; elytra, 2:3™™; height
of body, 1-6™; breadth of prothorax, 1:55™; of elytra, 1-8™™.

Green River, Wyoming, from the bluffs behind the town. Six speci-
mens, Nos. 711, 714, 782, 735, 742 and 991, 976, U. S. Geological Survey.

GERALOPHUS (yepazos, Alophus, nom. gen.), gen. nov.

Body compa(/t broad and stout, suboval, only about half as long again
as broad. Head short and abruptly smaller than the thorax. Eyes mod-
erately large, broad oval, and transverse; rostrum of variable length, varying
from about half as long as the prothorax to as long as it, moderately stout,
slightly arcuate, with a distinct and deep superior median groove ; antennae
inserted just beyond the middle of the rostrum, the scape not very long but
reaching to the eye or to its posterior margin, the funicle and club together
about as long as the beak, the first two joints of the funicle long and sub-
equal, the remaining five short and subequal, subquadrate, the club oval
and twice as broad as the funicle. Prothorax about one-fourth. narrower
than the elytra, the basal half subequal, beyond rapidly narrowing, the
whole nearly twice as broad as long, and granulate and punctured, without
postocular lobes. Elytra broad, well arched, punctato-striate, the inter-
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spaces with a median row of short stiff bristles. Legs rather short and
stout, the tibiee straight, except the hind pair, which arelonger and gently
arcuate, the femora alittle arcuate, the tarsi more (in the hind legs less) than
half as long as the tibiee, constructed exactly as in Trichalophus, the only
living genus of Alophine I have been able to examine. The fore coxe are
attingent, the middle coxee narrowly, the hind coxse widely separated, the
last by nearly the diameter of the coxal cavities. The third and fourth
abdominal segments are shorter than the others but not very short, being
together a third longer than the second; the first and second segments are
separated by a straight suture.

It is noticeable that in the forms with short rostrum, the specimens are
preserved about as often on a dorsal as on a lateral view, while in those
with long rostrum, it is rare to find one preserved other than lying upon its
side; it is not unlikely that in the former the body may be relatively
more depressed, in the later more compressed than in the alternate type.

Nine species are known, all from Florissant, and from Florissant only,
where it is the most abundant type of Rhynchophora, and may be regarded
as typical of these beds.

Table of the species of Geralophus.

Rostrum not more than half as long as prothorax.
Larger species, more than 5-7=m long.
Rostrum relatively stout, less than twice as long as basal breadth . antiquarius.
Rostrum relatively slender, more than twice as long as basal breadth occultus.
Smaller species, less ithan &:2mxllong. 0 - = . 0 0 ¢ saxruosus.
Rostrum nearly or quite as long as the prothorax.
Moderately stout species, with moderately arched elytra.
Larger species, more than 5-75™= long. ;
Largest species, exceeding 7:5™™ in length ...._..... e R Joussicius.
Smaller species, not equaling 7™ in length.
Rostrum relatively stout and short, distinetly shorter than length of

prothorax - ... . 0. . 28 e repositus.
Rostrum relatively slender and long, scarcely or not shorter than
profhorax oo L 0 oo L e e lassatus.

Lesser species, less than 5:75m™ Jong.
Rostrum- stout, much wider than diameter of eye ............. pumiceus.
Rostrum slender, narrower than diameter of eye ............... retritus.

Exceptionally stout species, with very strongly arched elytra.......... discessus.
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GERALOPHUS ANTIQUARIUS.
Bl oy Wies 16 10

Of medium size. Head nearly smooth, minutely granulated; rostrum
about half as long as the prothorax, stout, especially at base as viewed from
above; antennal club about as long as the preceding four joints of the
funicle. Prothorax densely and rather finely granulated. Elytra sharply -
punctato-striate, the punctures longitudinal and not wider than the striz,
the interspaces with a median row of stiff bristles as long as half the width
of the interspaces and separated from each other by more than their own
length.

Length, excluding rostrum, 6™; rostrum, 1*™; height of body, 3-4™;
width of thorax, 2:75™"; of elytra, 3-5™. Some exceed 7™ in length. .

Florissant, Colorado. Twenty-four specimens, Nos. 470, 477, 1770,
4918, 5792, 7113, 7648, 7778, 7853, 8047 and 8569, 8566, 8939, 9133,
11251, 11288, 12053, 13039, 15606, 13625, 13639, S. H. Scudder; Nos.
3010, 3018, 3019, 3025, R. D. Lacoe.

(ERALOPHUS OCCULTUS.

Pl. vimn, Figs. 6, 21, 22, 23, 24,

Eurhinus occultus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., 11, 87 (1876).

Of medium size. Head very finely granulate, including the beak, which
is about half as long as the thorax and slender even at base, as viewed from
above, being equal throughout and nowhere broader than the longer axis
of the eye. Prothorax densely and rather finely granulated. Elytra pre-
cisely as in the preceding species, excepting that the interstitial bristles
appear to be slightly longer and slightly more approximated.

Length, excluding rostrum, 5:75™"; rostrum, 1™"; height of body, 3™;
width of thorax, 2:5™; of elytra, 3:25™". Some exceed 7™ in length.

Florissant, Colorado. Twenty-four specimens, No. 971, U. S. Geo-
logical Survey; Nos. 65, 447, 2259, 6417, 7504, 8600, 8876, 8999, 9841,
10246, 10699, 10711, 11299, 12252, 12261, 13598, 13680, 14424, S. H.
Scudder; Nos. 1.587, 1.593 and 1.598, 1.617, Princeton College coilection;
and Nos. 2 and 3, 9, T. L. Mead.
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(G'ERALOPHUS SAXUOSUS.

PL 1, Fig. 5; PL m1, Figs. 10, 11; PL 1v, Fig. 14,

Of smaller size. Head very finely granulate, the granulations arranged
to a certain extent transversely; rostrum slightly exceeding half the length
of the thorax, very slender, and gently arcuate; antennal club about half
as long as the funicle. Prothorax densely and rather finely granulated.
Elytra as in G. occultus, except that the puncta appear to be circular.

Length, excluding lostrum, 5:1™% rostrum, 0-75™™; height of body,
2l

_ F 1.01'issant, Colorado. Five specimens, Nos. 3895, 5315, 7710, 10072,
11291 and 14243. No. 7710, an elytron only, is placed here with much
doubt.

G ERALOPHUS FOSSICIUS.

PL m, Figs. 16, 17, 24; Pl i, Figs. 19, 20.

Of largest size. Head, including the beak, minutely granulated, only
alittle less finely than the thorax ; rostrum barely shorter than the prothorax,
moderately stout, gently arcuate and equal; eyes long oval, transverse;
scape. of émtennae just reaching the anterior margin of the eye. Prothorax
densely and rather finely and wuniformly granulate, laterally carinate.
Elytra sharply punctato-striate, the puncta, especially, deeply and abruptly
impressed, a little longitudinal and rather distant, the interspaces flat, with
a median row of short, acicular bristles, removed by about their own length
from one another and about three-quarters as long as the width of the
broadest part of the interspaces. ‘

Length, excluding rostrum, 9-5™; rostrum, 1:8™"; height of body,
Bomm =

Florissant, Colorado. Twelve specimens, Nos. 2853 and 7686, 3009,
4409, 4427, 6012, 7656, 11781, and 12432, 11787 and 12428, 12030, 13014,
13080 s H. S(,udder 3017, R. D. Lacoe; and, perhaps, 1.602, Princeton
College collectzon
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GERALOPHUS REPOSITUS,
Pl 11, Figs. 26, 28, 30; PL x, Fig. 6.

Of medium size. Head and prothorax precisely as in the preceding
species, the rostrum very faintly granulate, distinetly shorter than the pro-
_ thorax, moderately stout, barely arcuate and equal ; eyes long oval, trans-
verse; scape of antennze just reaching the anterior margin of the eye, half
as long as the funicle and club together, the club fully as long as the pre-
ceding three joints together. Elytra sharply punctato-striate, the puncta
very slender and longitudinal, not very remote, the interspaces flat with the
usual median row of bristles ; these are removed from each other by about
their own length, which is slightly less than the width of the interspaces.

Length, excluding rostrum, ¢-5mm ; rostrum, 1-4™; height of body
s ' L

Florissant, Colorado. Twenty-nine specimens, Nos. 499, 5241, 5497,
7682, 7744, 8104, 8194, 8295, 8636, 9020, 9273, 10086, 10188, 10343,
11245, 11247, 11286, 11293, 11294, 11311, 11515, 12050, 12479, 13603,
13647, 13667, 14162, 14994, S. H: Scudder; No. 3020, R. D. Lacoe,

G'ERALOPHUS LASSATUS,
Pl. 11, Figs. 7, 8, 1118 25 Pl Fig. 7.

Of medium size. Head and rostrum delicately and closely granulose,
the rostrum as long or almost as long as the prothorax, slender, arcuate,
and equal; eyes rather broad oval, transverse ; scape of antennz much more
than half as long as funicle and clul together, reaching the posterior mar-
gin of the eye, the club hardly so long as the last three Joints of the funicle,
the funicle gradually enlarging so that the club is not so abrupt as in the
preceding species. Prothorax densely and rather coarsely granulose. Ely-
tra as in G. repositus, but with rather coarser puncta.

Length, excluding rostrum, 58" rostrum, 1-7mm, height of body,
3250 :

Florissant, Colorado. Forty-one specimens, Nos. 484, 487, 1042,2141,
2172, 3225 and 8654, 3227, 3597, 4712, 4752, 4832, 6661, 7723, 7764,
8128, 8584, 8632, ST6A, 9000, 9014, 9153, 9182, 9396, 11190, 11267
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11276, 11292, 11300, 11312, 12430, 13602, 13646, 13653, 13659, 13665,
13670, 13677, 14016, S. H. Scudder; Nos. 3015, 3021, R. D. Lacoe; No.
1.518, Princeton College collection.

(GERALOPHUS PUMICEUS.

Bl Wi 115

Of small size. Head delicately granulose; eyes rather long oval, trans-
verse; rostrum as long as the prothorax, rather slender, but broader than
the longer axis of the eye, very little arcuate, and equal. Prothorax densely
and somewhat coarsely granulate, hardly more than half as wide as the base
of the elytra. Elytra deeply and sharply striate, the strize rather feebly
punctate, the puncta but little longitudinal; interspdces flat, with linear series
of bristles but poorly preserved on all specimens seen. _

Length, excluding rostrum, 55™; rostrum, 1-25™; height of body,
Al

Florissant, Colorado. Four specimens, Nos. 5404, 7520, 8415, 13021.

GERALOPHUS RETRITUS.

Bl Bio 55 Bl i Fis 3.

Of small size. Head delicately granulose; eyes rather large, broad
oval, transverse; rostrum as long as the prothorax, a little arcuate, slender,
being narrower than the longer axis of the eye, equal; scape of antenna
reaching front margin of eye. Prothorax densely, uniformly, and rather
coarsely granulose, nearly three-quarters as wide as the elytra at their base.
Elytra deeply and sharply punctato-striate, the puncta exceptioually long,
not wider than the strie.

Length, excluding rostrum, 5:3™™; rostrum, 1-4™; height of body, 2-7™™.

Florissant, Colorado. Six specimens, Nos. 426, 482, 1682, 9194, 11799,

15258.
(GERALOPHUS DISCESSUS.

Bl Wics o 16 7

Of medium size and exceptional stoutness, so as to have a subglobular
form. Head delicately granulose; rostrum rather slender, nearly straight
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and equal, longer than the prothorax; scape of antennz barely reaching
the front margin of the eye, hardly more than half as long as the funicle
and club together, the joints of the funicle gradually widening so that the
club is but little broader than its apical joints, which are broader than long.
Prothorax very tumid, denselyand coarsely granulose. Elytra very strongly
arched and very deeply and very sharply punctato-striate, the puncta cir-
cular; there are slight indications of median bristles in the interspaces.
Length, excluding rostrum, 5:6™; rostrum, 1-5™™; height of body, 4™=.
Florissant, Colorado. One specimen, No. 13612.

CONIATUS Germar.

It is on account of their rounded eyes and the tapering form of the
head and prothorax combined that I have placed here two species which
seem to be Alophinee, but which can not be placed with any other of the
genera, living or fossil, of this group. In one of the species, though not in
the other, the third and fourth segments of the abdomen are relatively
longer than in the other fossils of this family, and this is perhaps an indica-
tion that when better known these two species will have to be generically
separated.

The dozen species belonging to this group are all Mediterranean and
most of them Kuropean. A single species has been found fossil in the
European Tertiaries at Aix and two species in our western beds, one at
Florissant, the other in the Gosiute fauna. The European species has noth-
ing specially in common with ours and is half or less than half the size of
either of them. '

Table of the species of Coniatus,

Rostrum arcuate, tapering, as long as the prothorax..._ ................. evisceratus.
Rostrum. straight, equal, shorter than the prothorax...................... refractus.

CONIATUS EVISCERATUS.

Pl. 1m, Figs. 1, 5.

Head conically tapering, about one-third higher than long, the sur-
face posteriorly covered with excessively fine, transverse strize, anteriorly
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with punctures, as on the thorax, but so feeble as to be inconspicuous; eye
circular, removed by nearly twice its diameter from the prothorax, of less
diameter than the width of the beak; the latter is fully as long as the pro-
thorax, slightly tapering, slightly arcuate, and shows the antennal scrobes to
be scarcely oblique, nearly as long as the beak. Prothorax nearly twice as
high as long, distinetly and regularly tapering, the surface densely punctate.
Elytra sharply and distinctly punctato-striate, the interspaces flat, with no
signs of series of bristles. Under surface of thorax heavily and coarsely
punctate, but not so densely as the thorax. Under surface of abdomen
similarly\ but still more sparsely and far more feebly punctate; the third
and fourth segments are together considerably longer than the second. Legs
moderately long and slender.

- Length, excluding rostrum, 4™ rostrum, 0-75™ elytra s 2o
height of body, 1-85™

Florissant, Colorado. Six specimens, Nos. 436, 1236, 1246, 8631,

8810, 8956. /

CONIATUS REFRACTUS.

Pl x, Fig. 4.

Head very feebly and rather coarsely punctate, but not so coarsely as
the prothorax, conically tapering but pretty full, more than half as high
again as long, the eyes obscure in the specimens seen, the rostrum stout
and much shorter than the prothorax, straight and equal. Prothorax about
half as high again as long, tapering considerably and regularly with very
little fullness, the surface densely punctate. Elytra heavily punctato-striate,
with no serial bristles in the tolerably flat interspaces. Third and fourth
abdominal segments together scarcely longer than the second. Legs rather
short, the femora cohsiderably thickened.

Length, excluding rostrum, 4“““‘; rostrum, 0-55™%; elytra, 3™; height
of hody, 1-T52™

White river, Utah, on the river bank about 5 miles from the Colorado
boundary. One specimen, Nos. 593 and 601, U. S. Geological Survey.
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Roan mountains, western Colorado, from the richest beds at summit of
bluffs overlooking head of East Salt creek. One specimen, No. 157, U.s
Greological Survey. Also a third specimen, No. 313, from either the Roan
mountains or White river, U. S. Geological Survey.

Subfamily APIONIN A&,

Since both in Europe and in America the 0'111y Tertiary forms of this
family have been referred to the genus Apion (which contains all but one
of the numerous forms now existing in America), the reader is referred to
that genus for the general remarks that might be looked for here.

n

APION Herbst.

A genus enormously rich in species, of small size, distributed all over
the world, but absent from Australia, and principally found in the northern
hemisphere. About seventy species are found in North America, and, as
may be imagined, are widely distributed, the larger number, however, being
found in the southern half of the country. Half a dozen fossil species have
been found in Europe, principally in Brunstatt, and as many at Florissant
alone, while an additional species has been found in the Roan mountain
beds. It appears, therefore, to be somewhat characteristic in this country
of the Lacustrine fauna.

All the species from Florissant and the Roan mountains referred to this
genus appear to fall in the fourth section of Smith, in his last synopsis
of the species, and the Florissant species perhaps also in his group Ventri-
cosum; but the first species, at least, is very different from any of our modern
forms in the great length of the head, and in all but one of our fossil species
the eyes are farther from the margin of the prothorax than is common, and
the thorax is always more transverse. 'The same, too, may be said of the
other fossil species hitherto described from Brunstatt, Oeningen, and Rott,
by Forster, Heer, and Heyden, sixin number, if we separate, as I think we
must, the species described from Rott and the one from Brunstatt, doubt-
fully regarded as the same by Forster,
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Table of the species of Apion.

Head longer than thorax; beak very stout, scarcely longer than head........ smithit.
Head shorter than thorax; beak relatively slender, much longer than head.
Beak nearly straight; eye distant from front edge of prothorax., ;
Thorax coarsely and distantly punetate .................. ... ... pumilum,
Thorax finely and closely punctate.
Beak longer than the dorsum of the prothorax.
Head relatively short; rostrum more than half as long as elytra;

elytra heavily striate ............... G confectum.

" Head relatively long; rostrum less than half as long as elytra; elytra

: foimthy Striate sf L e e e curiosum.

Beak shorter than the dorsum of the prothonax:. - o ooios. exanimale.

Beak distinctly arcuate.
Beak relatively stout; eye distant from front edge of prothorax. . evestigatum.
Beak relatively slender; eye but slightly removed from front edge of pro-
thorax........ CGBeceEEoEtoeE050000000000R0RE0EE0b000E0aS0 refrenatum.

APION SMITHII
Bl v, Bio. 2

This, the largest of the Florissant species, differs strikingly from the
others and from all modern species known to me in the great length of the
head, as well as in the great length and looseness of the antennal club, so
that T question whether it should fall here. The general form appears to be
as in the group Ventricosum. The head is considerably longer than the
thorax and longer than broad, tapers with full sides and rounded front neaﬂy
from the base, and is nearly smooth but transversely wrinkled; the rostrum
is only alittle longer than the head, very stout (for Apion) and equal, scarcely
arcuate, well rounded at the tip, with no expansion except at extreme base;
the loose club occupies nearly two-fifths of the antennse, which are longer
than the beak by the length of the apical joint. Thorax very short and
transverse, broadest at the base but scarcely tapering, a little arched. above,
the surface very distantly, rather coarsely but not heavily punctate. Elytra
not clearly and fully preserved in any specimen, but the striation appears
to be feeble, and their punctuation rather coarse. Legs with very stout and
large fore femora, but in no way abruptly clavate.

MON XXI 6
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Length, excluding rostrum, 4™; rostrum, 1‘“"1; height in middle of ab-
domen, 2™ :

Florissant, Colorado. Four specimens, Nos. 8592, 8702, 9034, 13619.

The species is named for the entomologist, Prof. John B. Smith, of New
Jersey, the latest monographer of the genus in America.

APION PUMILUM.

Pl v, Fig. 17.

Viewed from the side, the dorsal aspect is strongly arcuate. The head
is nearly as long as the thorax, rounded conical, the surface transversely
striate, beneath the eye punctate; eyes circular, not large, lying next the
base of the beak, which is porrect and slender, but in the single specimen
known is broken a little beyond the base; so far as can be seen it has exactly
the aspect of that of 4. curiosum. Thorax about half as high again as broad,
scarcely tapering, very gently arcuate above the surface, with large and
distant punctures, very different from those of any of the other species.
Elytra apparently somewhat larger at base than the prothorax, very arcuate,
fullest in the middle, rapidly descending behind, apparently less than twice
as long as broad, with coarse, deep punctate strize. Legs obscure.

Length, excluding rostrum, 2™"; elytra, 1-6™; height, 1™™.

This is the smallest of the fossil species.

Florissant, Colorado. Two specimens, No. 7759, S. H. Scudder; No.
2178, U. S. Geological Survey.

APION CONFECTUM.
Pl v, e 3- Pl x| 9.

A pretty stout species, largest in the middle of the elytra, and behind
that rapidly narrowing much as in the group Crassinasum of Smith, but not
quite so rapidly. Head considerably higher than long, tapering with
slightly arcuate sides, transversely faintly striate, the circular eye at the
base of the beak and removed by about its own diameter from the front
margin of the prothorax; beak slender, nearly half as long as the body,
faintly arcuate, especially next the base where it is also a little tapering.
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Thorax very much higher than long, tapering somewhat with rounded
sides, the surface delicately and closely punctate. Elytra considerably
arcuate, especially on posterior half, with large and coarse, heavily punc-
tate siriee. Legs not very long and rather slender, the femora moderately
stout. Under surface of the body heavily and not very finely punctate.

Length, excluding rostrum, 3™; rostrum, 1-3™"; elytra, 2-4™; height
of body, 1-6™.

This species appears to be somewhat allied to the Brunstat species
which Férster compares with 4. primordiale Heyden from Rott, but which
in the length of the rostrum and somewhat different form of tne elytra

seems to differ from that species.
Florissant, Colorado. Four -specimens, Nos. 3527, 8110, 8900, 9183.

APION CURIOSUM.

Bl v, Fig. 5

A moderately stout form, largest just behind the middle of the elytra,
and behind that narrowing rapidly as in the group Ventricosum of Smith,
but not so abruptly. Head but little higher than long, tapering with arcuate
sides, transversely, faintly, and finely striate, the circular eye situated at the
base of the beak and removed by more than its own diameter from the front
margin of the prothorax; beak longer than the dorsum of the prothorax,
nearly continuing the upper and lower curves of the elongate head, slender,
equal, and just perceptibly arcuate; club of antennze subcylindrical, about
three times as long as broad, bluntly rounded at apex, tapering at base,
about twice as stout as the funicle. Thorax nearly half as high again as

long, scarcely tapering, the dorsum gently arcuate, the surface delicately

ta})
and closely punctate. Elytra strongly arcuate, especially on the posterior
rapidly descending portion, with very faint punctate striee. Legs slender
and moderately long, the fore femora not clavate and but little thickened.
Length, excluding rostrum, 3-25™"; rostrum, 0:922: eolytra, 2:250%,
height of body, 1-8™". ;
~ This species seems to be somewhat alhed to Heer's A. antiquum from
Oeningen.
Florissant, Colorado. Two specimens, Nos. 7777, 13675.
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APION EXANIMALE.
Plwv Eo. .

A stout-bodied form, only moderately arcuate behind the head, ap-
parently largest on the basal half of the elytra, somewhat as in the grbup
Segnipes of Smith. Head twice as high as long, tapering very rapidly with
arcuate sides, delicately and transversely striate; eye circular, situated
slightly behind the base of the beak, and removed from the front margin of
the prothorax by its own diameter; front of head descending rapidly above
and so forming a decided angle with the beak, which is moderately stout, a
little shorter than the dorsum of the prothorax, nearly straight, equal on
the basal, tapering slightly on the apical half. Thorax considerably higher
than long, hardly tapering, longest above by reason of the-arcuation of the
body, delicately and closely punctate. Elytra about twice as long as
broad, gently arcuate, broadly rounded at tip, with only very slight indi-
cations of uny strize. Legs moderately stout and rather long, the femora
heavily clavate at tip.

Length, excluding rostrum, 2-5™; rostrum, 0-7™"; elytra, 1-8™"; height
of body, 1-4™. :

Florissant, Colorado. One specimen, No. 11306.

APION EVESTIGATUM.
PL x, iz 8

The mode of preservation of the single specimen does not permita pre-
cise description of the form of the body, which, however, appears to be
much as in the group Segnipes of Smith. The head is but little higher than
long, subconical, with scarcely arcuate sides, smooth or with exceedingly
fine faint transverse striation; eyes large, circular, situated as far forward
as possible, and separated from the front margin of the prothorax by more
than half their own diameter; rostrum moderately stout, as long as head
and prothorax together, porrect, gently arcuate, especially on apical half,
equal or scarcely enlarging apically. Prothorax a third higher than long,
tapering but little, and with hardly any fullness, nearly smooth or very
finely and very faintly punctate. Elytra rather less than twice as broad as
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long, subacuminate at tip, the strise sharp, slender, and rather deep, with
very minute, very distant, and faintly impressed, and therefore inconspicu-
ous puncta, the interspaces smooth and broadly rounded. Legs rather
long, the femora moderately clavate at tip, the tibize slender and equal.

Length, excluding rostrum, 3:75™"; rostrum, 1:2658, elytea, 2:5°
height of body, 27™™.

Roan mountains, western Colorado, from the richest beds at summit of
blufts overlobking the head of East Salt creek. One specimen, Nos. 1029

and 1030, U. 8. Geological Survey.

APION REFRENATUM.
PL v, Fig T

A relatively slender form, largest in the middle of the elytra, much as
in Smith’s fifth section. Head about twice as high as long, tapering very
rapidly, with arcuate sides, behind delicately and transversely striate ; eye
circular, rather large, situated in the middle of the head (a little too far for-
ward in the figure) and but little separated from the front edge of the pro-
thorax, the facets about 0-015™ in diameter; beak nearly as long as the
head and prothorax together, slender and equal, gently arcuate throughout.
Thorax much higher than long, tapering a little, with slightly rounded sides,
the surface rather coarsely punctate. Elytra rather elongate, fully twice as
long as broad, not very arcuate except at the extreme posterior portion,
with heavy, very faintly and rather coarsely punctate strize. Legs mioder-
ately long and rather slender, the femora not greatly enlarged.

Length, excluding rostrum, 2:5™™; rostrum, 0'65™" ; elytra 2™; height
of body, 1-25™. i

There is some resemblance between this species and 4. sulcatum Forster,
from the Oligocene of Brunstatt.

Florissant, Colorado. One specimen, No. 505.

Subfamily CURCULIONIN A=.

The bulk of fossil Curculionidee naturally fall into this subfamily, by far
the most important in the existing fauna. All the larger tribes of the sub-
family found to-day in America occur in the Tertiary rocks of our West, and
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besides them two of those which are but feebly developed. The Furopean

fossils fall into the same tribes as the American, with the exception that two

of the American tribes, the Anthonomini and Prionomerini, are absent; but

though, singularly enough, the total number of species is exactly the same

in the two countries, the distribution among the tribes is very different in

the proportional importance of each. The following table, showing the

number of species in each tribe and the porportional representation of each

in the living American fauna (taken from Henshaw’s Catalogue of . 1885,

without attention to the supplements) in the American Tertiary deposits,

and in the European Teritary deposits, will set this forth with greater clear-

ness than any descriptive statement.

Table of tribal distribution of recent and fossil Curculionine.

Recent North

Tertiary

. Hensh%;lvr;?sr l(?galogue. SIERR Zhcte e Tertmry -
Tribe.
Number Per- Number Per- Number Per-
of species. | centage. | of species. | centage. | of species. | centage.

Phybonomini « - .oooeeoioiooias 43 8.0 2 2.9 30 s
Emphyastini . ......_. AL 1 0.2 0 0.0 0 0.0
Hylobiini :+.cvoeeon--n - L 13 2.5 7 10.0 10 14.38
Cleonini - .._..._o ... ... 45 8.5 5 el 22 31.4
Enirhiming Soieer s o o D e 70 15.1 9 12.9 13 18.6
iirachodimic = - - & 3 0.5 0 0.0 0 0.0
Otidocephalini . ... ... ........ 9 17 0 0.0 0 0.0
Magdaliniss i 20 0 17 3.2 1 1.4 2 249
Anbhonomini = € - ci . L S0 56 10.5 16 22.9 0 0.0
Prionomerinifis-- - Lo . 3 0.5 1 1.4 0 0.0
fiychiimite et @ 0 BE o 16 3.0 3 4.3 3 4.3
Gionimile: v s e 4 0.8 2 2.9 4 5.7
pypebini, - 0t 1 0.2 0 0.0 0 0.0
IDerelonninfste = Eo a Saurs s 5 . 3 0.5 0 0.0 0 0.0
TemoSACCINL i L5 K o e 1 0.2 0 0.0 0 0.0
Cryptorhynchini 113 21.2 7 10.0 5 Tl
Ceuthorhynchini 41 7.7 6 8.6 6 8.6
BATini - P s GRS G i 92 17.3 11 25T 2 2.9
Hormopini s e i e oo 2 1t 0.2 0 0.0 0 0.0
Totali sy e tiv i a i 532 99.8 70 100. 1 *70 100. 1

*Tn this column the European species referred to Curculionites (fifteen in number) are no

the tribes into which they may fall can not be determined.

t taken into account, since
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Here it will readily be seen that the greatest and the only conspicuous
differences between the American and European Tertiaries lie, on the one
side, in the Cleonini, which contain nearly one-third of the Curculiorinze of
the Furopean deposits, and hardly more than 7 per cent of those of the
American; and on the other side, in the Anthonomini, which do not exist at
all in the European Tertiaries, but form nearly one-fourth of the American
Tertiary Curculionine, and in the Barini, which comprise nearly 16 per cent
of the American Curculioninze and hardly 3 per cent of the European. No
such striking differences appear in comparing the numerical preponderance
of the tribes in the recent and fossil Curculioninge of North America, the
greatest disparity appearing in the reverse proportions of the Anthonomini
and the Cryptorhynchini, the former being relatively more than twice as
important in the Tertiaries as now, the latter more than twice as important
now as in the Tertiaries, and in the Hylobiini, where the fossils, though not
numerous, formed 10 per cent of the total fauna in Tertiary times, while
they hold only one-fourth of that percentage in the existing fauna; a rela-
tion again nearly reversed in a group of greater importance in recent times,
~ the Phytonomini, where the percentage to the whole fauna is now nearly
three times greater than it was in Tertiary times. In all other cases the
difference between recent and Tertiary times, where the tribe was repre-
sented at all, is insignificant. In all these cases of distinction between the
recent and Tertiary representation, excepting only in the Phytonomini, the
disparity would have appeared still greater if the Tertiary Curculionina of
Europe had been compared with the recent fauna of North America; from
which we may conclude that as far as the Curculioninze are concerned, the
Tertiary fauna of America shows closer relationship to the existing Ameri-
can fauna than does the European Tertiary fauna. '

Tribe PHYTONOMINI.

Two genera of this group, Phytonomus and Hypera, two species of the
former, one of the latter, have been recognized in the European Tertiaries
in the Oligocene of Aix, Provence; in/the American Tertiaries, two species
have been found, one each of Lepyrus and Listronotus, in the Green River
deposits.
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LEPYRUS Germar.

A boreal genus, found in both worlds, with a very limited number of
species. North America possesses three, mostly found north of our borders
and in the western half of the continent. It has never been recognized
until now among the fossils, and our species from Green River is referred
here with much doubt. .

Lepyrus? EvICTUS.

Pl x, Fig 10.

A single specimen and its reverse show an elytron and a portion of the
abdominal segments, the latter in all respects resembling Lepyrus. The
~ elytron has the form and general appearance of that of L. colon Gyll.; the
striee, however,’are separated by equal intervals, and the interspaces are
feebly convex and not flat, but again are similarly subrugulose, and the
depth and  breadth of the strize are similar, as also their union posteriorly
with one another. -

Length of elytron, 6:5™; breadth 2-25™.

Green River, Wyoming, from the bluffs behind the town. One
specimen, Nos. 733 and 862, U. S. Geological Survey.

LISTRONOTUS Jekel.

A New World genus with tolerably numerous species in North America,
mostly found east of the Rocky mountains. A single species is found in
the Green River Tertiaries.

LISTRONOTUS MURATUS.
Listronotus muratus Scudd., Tert. Ins. N. A., 474, PL virr, Fig. 23 (1890).

No additional specimens have been found.
Green River; Wyoming. Dr. A. S. Packard.

Tribe HYLOBIINI.
This tribe is fairly well represented in the Kuropean Tertiaries, ten
species being recorded of three genera—Hylobius, six species from Aix,
Rott, Corent, and Diirnten (the latter Pleistocene); Plinthus, two species
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from Aix and Corent; and Pissodes, two species from Sieblos and Brunstatt.
In the American Tertiaries we have found seven species, mostly confined
to the Gosiute fauna: Pachylobius with three species  from White river,
Green River, and Roan mountains; Hylobius with three species, two from
Green River and one from: Florissant; and an extinet genus, Laccopygus,
with a single species from the Lacustrine fauna at Florissant.

PACHYLOBIUS LeConte.

A North American genus of only one or two species, confined to the
Southern states. Three species have been found in our Western Tertiaries,
and being apparently peculiar to the Gosiute fauna, may be regarded as
one of its typical forms.

The three species from the Rocky mountain Tertiaries here entered
under Pachylobius are so placed from the close resemblance of their elytra
and from the structure of the body of the first of them, which accords well
with that of this genus. Heré the head, forced beneath the thorax, can
ouly be seen to have rather large, oval, low-placed eyes, a relatively long,
moderately stout beak with scrobes running with little obliquity to the eyes,
a somewhat tumid prothorax hardly if at all longer than broad ; the middle
coxe are slightly separated, the hind coxee much further removed from each
other, the first abdominal segment sending a triangular process between
them ; the metasternum has a slight blunt median carina barely flanked by
slight carinz; the suture separating the first and second abdominal segments
is considerably arcuate in its middle half; the third and fourth abdominal
segments are together considerably longer than the mass of the second, and
the fifth is relatively short. Not all of these characters distinguish Pachy-
lobius, so that it is questionable whether the reference can be strictly made.

Table of the species of Pachylobius.

Elytral striee hardly impressed ; ninth stria distinctly punetured. .......... deleticius.
Elytral strize deeply impressed ; ninth stria impunctured, or nearly so. :
Elytra less or not more than two and a half times longer than broad; punctures
delicate ~ s o nl (L i S se L COMPTressus.
Elytra nearly three times longer than broad; purctures coarse, especially at
: base oo oo e SRS Bt G b o oo ro depredatus.
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PAcHYLOBIUS DELETICIUS.

Pl x, BFig 14,

The beak in the only specimen known is broken, but what remains
shows that it is at least nearly as long as the pronotum, equal, moderately
stout, as broad as the longer axis of the eye, and gently arcuate. Prothorax
rather finely punctuate. Elytra about two and a third times longer than
broad, subequal, the humeral angle broadly rounded off, the apex rounded
subacumihate, with nine series of deeply and sharply impressed but rather
small circular punctures, excepting the eighth series barely channeled be-
tween the puncta to form a stria, the eighth and ninth series approximate,
the puncta of any given row separated by about their own diameter, nearly
or quite as deeply impressed next the apex as at the base.

Length of elytron, 3:8™; breadth, 1-6™=.

White river, Utah, from the very highest beds on the northern buttes,
next the Colorado line. One specimen, No. 709, U. 8. Geological Survey.

PACHYLOBIUS COMPRESSUS.

Tl x, Fig 11,

The somewhat abundant remains consist of elytra only, and usually of
single elytra. They have the same proportion as in the preceding species,
but are one-half larger, distinctly though slightly arcuate, tapering from
the middle by the considerable curve of the outer margin, the apex subacu-
minate, the humeral angle rather prominent but rounded. There are eight
series of delicately and rather slightly punctured, slender, and sharply im-
pressed strize (the punctures and finally the middle striee fading next the
apex), besides a ninth impunctured marginal stria.

Length of elytron, 55 — 6-2™®, average, 56™; breadth, 22 — 2-5==
average, 2:4™™,

Roan mountains, western Colorado, from the richest beds at crest of
bluff overlooking the head waters of East Salt creek. Nine specimens, Nos.
138, 166, 197, 268, 280, 948, 1040, 1049, 1052, U. 8. Geological Survey.
From near the same beds in the same locality. One specimen, No. 63,
U. S. Geological Survey.. Green Rivér, Wyoming, from the bluffs behind
the town. One specimen, No. 998, U. S. Geological Survey.
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PACHYLOBIUS DEPREDATUS.

Pl x Fig 12,

This species is also represented only by single elytra, which differ from
the same parts in the last species only in being larger, slenderer, and of a
coarser sculpture. They ars almost three times longer than broad, with
otherwise of quite the same shape as in P. compressus. The striz are the
same as there, fading in the same way, but the puncta are heavier and
coarser, and there is a greater difference between the base and apex, since
they vanish completely posteriorly.

Length of elytra, 6:6—7-8™"; breadth, 2-3-2-8™".

Roan mountains, western Colorado, from the richest beds at the crest
of the ridge opposite head of East Salt creek. One specimen, No. 1043, U.
S. Geological Survey. From near the same beds. Three specimens, Nos.
23, 59, 97, U. S. Geological Survey.

HYLOBIUS Germar.

A genus widely spread though not very numerous in species, found
mostly in the boreal parts of the northern hemisphere and living upon
coniferous trees. Three species are found in North America and occur only
east of the Rocky mountains, but from Canada to the Gulf. Half a dozen
speciés have been described from the European Tertiaries, three from Aix,
and one each from Rott, Corent, and Diirnten, the latter in an interglacial
deposit where only an elytron was found. Tn America we find three species,
one at Florissant, somewhat resembling the rather imperfect Corent
species, but with a fuller thorax, and two from Green River, which do not
appear to approach any of the European fossils very closely.

Table of the species of Hylobius.

Eye fully twice as high as long....... Moo A T SR e provectus.

Eye much less than twice as high as long.
Elytral striz delicate, very faintly and finely punctate; beak slender..packardii.
Elytral strie less delicate, distinetly and deeply though finely punctate; beak
Stouth it Rl o R e e lacoer,
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Hyvrosius PROVECTUS.

Hylobius provectus Scudd., Bull. U. S, Geol. Geogr. Surv. Terr., 11, 86 (1876); 1V, 767
(1878); Tert. Ins. N. A., 473-474, Pl. virr, Figs. 37, 41 (1890).

No additional specimens have been found.
Green River, Wyoming. F. C. A. Richardson, F. C. Bowditch.

HyYLoBIUS PACKARDIL.

Pl x Fic 13

A second species of the genus has been found at the same locality as the
last. 'The head is poorly preserved, but the eye is much smaller than in H.
provectus, though still large and transversely oval; the rostrum is faintly
arcuate, slender and nearly equal or slightly enlarged in the apical half, and
'neaﬂy as long as the head and thorax together, not very broadly rounded at
the tip. Thorax very short for an Hylobius, much broader than long, with a
median longitudinal impression, and the surface finely, distantly, and rather
faintly punctate. Elytra considerably more than twice as long as broad,
equal on the basal two-thirds, the strize fine and slight with small delicate
distant circular punctures. ‘Legs rather long, femora rather slender.

Length, excluding rostrum, G4== . postrum, 12527 elytra, 4197,
height of body, 2 75™™.

(Green River, Wyoming. One specimen, No. 225, Dr. A. S. Packard.

I name this species for my life-long friend and colleague, Prof. A. S.
Packard, of Brown University.

- HyLoBIUS LACOEL
Pl x, Big 15.

Head nearly three times as high as long, finely punctate. Kye pretty
large, transverse; rostrum stout, nearly as long as the pronotum, its upper
edge arcuate, the lower straight, the tip well rounded; antennz inserted
near the middle of the rostrum, the scrobes nearly straight and slightly
declivent, running toward the eye, enlarging to the tip, the funicle and scape
of about equal length ; thorax fully half as high again as long, truncate at
each extremity, tapering somewhat with arched dorsum, the surface densely
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and rather finely punctate. Elytra with delicately impressed slender striee,
distinctly and deeply punctate, with circular or slightly longitudinal fine
puncta, removed from each other by about twice their length. Legs of
moderate length, the femora moderately stout and clavate, the tibize coarse
but elongated, the apex enlarged and hooked.

Length, excluding rostruza, 7-25™"; rostrum, gma: elytra, 45™; height
of body, 3:5"™.

This beetle has all the aspect of an Hylobius, and agrees with it in
most points of structure, but there appear to be no postocular lobes, and the
tarsal joints of the fore legs are not at all expanded. It would, therefore,
appear probable that it can not strictly belong here.

Florissant, Colorado. One specimen, No. 3013, Mr. R. D. Lacoe.

The species is named for Mr. R. D. Lacoe, of Pittston, Pennsylvania,
who has laid the paleontologists of this country under heavy obligations
by his substantial and generous aid.

- LACCOPYGUS (Aaxxomvyos), gen. nov.

We have here a very striking genus of Hylobiini, remarkable particu-
larly for the structure of the funicle of the antennze, by which it seems
nearest allied to, though still somewhat distant from, the Mexican Laceoproe-
tus. The head rapidly narrows in front, and the rostrum, large at base, also
narrows a little, but is still rather stout and considerably shorter than the
thorax. The antennal scrobes extend almost to the tip, and the slender,
apically clavate scape reaches the posterior border of the eye; the funicle
is composed of seven similar elongate joints, subequal, excepting the second,
which is twice or more than twice as long as any of the others, and, with
those on either side of it, fully equals the scape in length; the club is stout
oval, and the seventh joint of the funicle in no way involved in it. Eyes
rather small and round. Thorax exceptionally short, being fully half as
broad again as long, with gently convex sides and truncate extremities.
Elytra moderately elongated, considerably broader at base than the pro-
thorax, not abruptly declivent behind. Fore femora exceedingly stout; all
the tibiz slender; first Vjoint of tarsi elongated, more than twice as long+as
broad, slender at base; second a little more than half as long, oval; third
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similar; fourth elongated and slender, enlarging apically as usual. Fore
coxz contiguous. Second abdominal segment as long as the third and fourth
together, separated from the first by a straight suture.

The single known species of this genus comes from Florissant, and
closely resembles in general appearance the large fossil Cleonus, C. exterra-
neus, from the same beds. :

LAccoPYGUS NILESII.

Pl 1, Bigs 16, 17

Head smooth; rostrum finely and closely punctate. Prothorax finely
and closely rugoso-scabrous, pretty uniform over the whole surface. Striee
of abdomen with pretty sharp and deep, more or less longitudinal and con-
fluent puncta, the interspaces nearly smooth and flat.

Length, 11™; breadth at base of elytra, 425™; length of elytra, 6:5™;
scape of antennse, 2™ funicle, 3™™. - :

* Florissant, Colorado. One specimen, Nos. 6386 and 6387.

Named for my good friend, the geologist, Prof. W. H. Niles, of the

Massachusetts Institute of Technology.

Tribe CLEONINI.

This is one of the most important tribes of Curculionine in the
European Tertiaries, no less than half a dozen geném with twenty-two
species being recognized, and, at Oeningen at least, the species are abun-
dant in individuals. These genera are Rhinobatus, recognized at Aix by
Hope and Serres; Lixus, with two species, at Oeningen; Rhinocyllus, with
one species, at Rott; (leonus, with fourteen species (the largest number
referred to any one genus of Curculionidee, or, indeed, of Rhynchophora,
excepting the magazine genus Curculionites), from Oeningen (6), Corent
(2), Aix (6), and Brunstatt (one species found also at Aix). It is a far less
important ingredient of the Tertiary fauna of North America, and is con-
fined to Florissant, where five species occur, all but one also referred to
(leonus, the exception being distinguished as an extinct generic type under
the name of Eocleonus.
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EOCLEONUS (’nws, Cleonus, nom. gen.), gen. nov.

I am constrained to propose a new generic name for an insect evi-
dently belonging to the Cleonini, although it is imperfectly known, for it
can not be brought into any of the known genera from the structure of the
antennze. The general appearance of the insect is that of a short-snouted
Lixns, were not the head so much longer, it being more than half as long as
the prothorax, and the arcuate, equal, blunt-pointed snout scarcely longer
than the head; the eye is circular and not very large, situated in the middle
of the head; the scape of the antennz does not extend back to the base of
the snout by the length of the first joint of the funicle, while the funicle
alone is nearly as long as the snout, its first joint slender and ](;ngest, the
remainder stout and subequal, the seventh subglobular and in no way form-
ing a part of the large fusiform club. The thorax is of about equal height
and length, scarcely tapering. The base of the elytra is sinuate. The fore
legs are rather slender and not very long.

A single species is known from Florissant.

EocvLronus susJecTus.
Bl v, W0 1 Bl w1 Wi 2

Head and rostrum delicately and profusely punctate, on the head more
or less confused in a general longitudinal direction, and more or less vermicu-
late. Thorax less delicately punctate, transversely and briefly vermiculate,
with faint signs both here and on top of the head of a fine short pile. Elytra
with very faint striee, and clothed with short delicate pile, which appears to
be arranged in overlapping transverse rows. Fore tibia as long as the ros-
trum. Only the base of the elytra is preserved.

Length of head and thorax, excluding rostrum, 3™™; rostrum, 1-5™";
height of body; e :

Florissant, Colorado. One specimen, No. 5355.

ELE® XUE Schinber

A genus rich in species, of which nearly two hundred are catalogued,
very generally confined to the Old World, where they are found in all lati-
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tudes and longitudes, while in the New World they are confined to North
America, which possesses about twenty-ﬁve species, all of them restricted
to the western half of the continent. No genus of Rhynchophora (except-
ing that refuge for vague and ill-defined forms, Curculionites) has been so
widely recognized in a fossil state. Half a dozen species have been figured
from Aix alone, and one of these has been recognized also at Brunstatt, half
a dozen or more others at Oeningen, besides two at Corent. In this country
four species have been found at Florissant, none elsewhere, this being the
only genus of Rhynchophora I know which is so much more richly devel-
oped in Europe than in America. It may be doubted, however, whether
all the European fossil species should be placed together. Of these species,
our C. foersteri seems to bear closest resemblance to Qustalet’s C. arvenensis,
from Aix; our C. exterrumeus resembles not a little the same author’s C.
inflexus from the same place; and our C. primoris is not very far removed
from Heer’s C. asperulus, again from the same; while our C. degeneratus i8
altogether different from anything found in the European Tertiaries.

Table of the species of Cleonus.
Eye circular.

Large species with short subequal rostrum. ..............co.ooo--o exterraneus.

Smaller species with long tapering rostrum. ... ......c..ovonoonnons Primoris.
Eye transverse.

Rostrum stout, nearly straight, tapering.................c..ocooinonnn, Jfoerstert.

Rostrum slender, arcuate, equal. ....... ... ... ooiiiiiiionns degeneratus,

CLEONUS EXTERRANEUS.

Pl 1, Figs. 13, 20.

[ place this species in this genus only as typical of the Cleonini, for
the completely circular eye would seem to show that it can not properly be
included in it. On a side view the head and rostrum have a completely
independent curvature, not properly shown in the figures; the head is smooth,
excepting on the sides below the upper margin of the eye, where it is trans-
versely and very finely rugose, and on the posterior portion, where it is faintly
and finely punctate, like the rostrum. The thorax is closely and more
coarsely punctate, and above faintly rugulose. The elytra, in none of the
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specimens well preserved, have the strize with rather small sharp circular
puncta, separated by fully their own diameter. ,

Length, 10-11™%; height, 5:5™; length of elytra, 7:5™™; of rostrum,
1-5™™; width of latter, 1:5@=,
- Florissant, Colorado. Seven specimens, Nos. 2717, 7359, 8069, 8682,
10543, 11268, 11302 and 13601.

CLEONUS PRIMORIS.
Pl %1, Hio 7.

Head punctate, nearly as long as high; eyes circular and pretty large,
well removed from prothorax; rostrum as long as the head, tapering con-
siderably, relatively slender at tip; antennse inserted beyond the middle,
the slender clavate scape not reaching the eye, the funicle slender, a lit-
tle longer than the scape, the joints subequal, and the club stout oval.
Thorax obscure, punctate. Elytra with close rows of very delicate strize,
apparently very finely punctate, each interspace with a row of short, fine
bristles. v '

Length, excluding rostrum, 6™; rostrum, 1:3™; width of hody, 3:62=.

Florissant, Colorado. One specimen, No. 1.549, Princeton College col-
lection.

CLEONUS FOERSTERL

IEll D e L

" The head is uniformly and profusely punctate, the eye very large,
transverse, subfusiform, completely crossing the head on a side view; ros-
trum fully as long as the head, stout at base, regularly and gently tapering
throughout, feebly arcuate and rounded at tip; the antennse are inserted
somewhat beyond the middle of the snout, in the middle of its upper half,
and the scrobes run obliquely toward the lower portion of the eye, the scape
extending to the posterior margin of the same. Thorax profusely punctate,
like the head. ~Elytral strize composed of slender series of very delicate
but rather sharply impressed longitudinal puncta, the interspaces with a
median series of short bristles nearly as long as the width of the interspaces.

MON XXI i
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Length, éxeluding rostrum, 6*"; rostrum, 1™ elytra, 425™; height
of body, 3:2™ ‘ '
Florissant, Colorado. One specimen, No. 3011, Mr. R. D. Lacoe.

I take pleasure in naming this insect after my correspondent, Dr. B.
Foerster, of Mulhouse, Alsatia, whose recent researches upon the fauna, and
especially the insect-fauna, of the Oligocene of his district are well known
and important.

‘ CLEONUS DEGENERATUS.
ElL 1 s 29

Head faintly and very finely punctate, the eye very large, occupying,
as seen on a side view, the entire front of the head; rostrum considerably
longer than the head, rather slender, equal throughout, considerably arcu-
ate. Thorax sharply, deeply, profusely punctate. Elytral strize moderately
slender, deep, punctate throughout. ;

Length, excluding rostrum, 5-5™"; rostrum, 1-2™%; elytra, 4™; height
of body, 25" : ‘ :

Florissant, Colorado. One specimen, Nos. 2609 and 3129.

Tribe ERIRHININI.

No tribe of Curculioning shows such a variety of structural forms in
the Tertiary deposits, whether of Kurope or America, as this. In Europe
no less than nine genera, with thirteen species, have been recognized, namely:
Bagous, with three species at Brunstatt and Corent; Hydronomus, one spe-
cies at Aix; Tanysphyrus, the same; Erirhinus, the same; Notaris, reCog—
nized by Curtis at Aix; Dorytomus, recognized by Serres at Aix; Eryecus,
two species in the Pleistocene of Hosbach; Smicronyx, one species at Brun-
statt; and Erirhinoides, an uncharacterized extinct genus, with one species
in amber. In America we find seven genera and nine species, all of which,
with a single exception, come from Florissant. Of the genera found also in
‘the European Tertiaries, we have Dorytomus, with two species; Erycus and
Erirhinus, each with one; besides these Grypidius, with one species, and
Procas, with two, one of which occurs only in the Gosiute fauna; while
there are also two extinct genera, with one species each, Numitor and

Smicrorhynchus.
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DORYTOMUS Germar.

Nearly fifty species of this genus are known, most of which belong to
the Old World, though North America possesses fourteen, found mostly in
rather high latitudes. Two fossil species are known, both from Florissant.

Table of the species of Dorytomus.

Prothorax twice as high as lbng; rostrum very gently arcuate........._.... williamsi.
Prothorax only a little more than haif as high again as long; rostrum considerably
arcuate: =t no o e e e e B e coercitus.

DoryToMUs WILLIAMSI
PL v, Fie. 2.

The specimens referred here seem pretty plainly to fall in Dorytomus,
and in the vicinity, though not very close, of D. brevicollis L.eConte. The
head is very delicately scabrous, the eye pretty large, reniform, transverse;
the beak is twice as long as the prothorax, much longer than head and
prothorax together, very gently and regularly arcuate, and distinctly and
rather heavily striate; the funicle and club together are nearly as long as
the beak, the second joint of funicle longer than the third. The prothorax
is decidedly transverse, being twice as high as long, tapers very rapidly
and regularly with no anterior constriction, the surface densely and rather
coarsely punctured with more or less transverse punctures. Ilytra with
deeply impressed and punctate striee, the punctures small; interspaces
feebly punctate and clothed with short hairs. Femora strongly clavate,
armed beneath with an acute tooth; tibia Very slender.

Length, excluding -rostrum, 4-1™"; rostrum, 1-85™"; elytra, 2:5™";
height of body, 2-5™™. :

Florissant, Colorado. Two specimens, Nos. 7132, 11290.

Named for the talented paleontologist, Prof. H. S. Williams, of Cornell

University.
DORYTOMUS COERCITUS.

PL vi, Fig. d.

I place this species in Dorytomus, to which it is certainly closely
allied, although the legs are shorter and the thighs appear to be stouter than
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in any of our living species, and I can also discover no inferior tooth on the
fore femora, the only pair preserved. The head is small and nearly smooth,
the rostrum considerably and regularly arcuate, two-thirds as long as the
elytra, neither punctured nor striate, but apparently smooth; scape of an-
tennze just failing to reach the base of the rostrum, the funicle alone as long
as the scape, its first joint as long as the second and third together, the
others subequal, the second and third equal, the club ovate and rather stout.
Prothorax fully half as high again as long, tapering with very full sides,
very faintly and profusely p'unctula,te. Elytra very faintly punctato-striate.
Fore femora very stout, being just beyond the middle nearly half as wide
as long; tibize moderately slender, scarcely arcuate. scarcely longer than
the prothorax. .

Length, excluding rostrum, 5:6™; rostrum, 2:5™; elytra, 4™"; height
of body, 2-4™.

Florissant, Colorado. One specimen, No. 1987.

GRYPIDIUS Schonherr.

This genus as now known contains only three north European species,
of which two are common to the northern parts of North America. A single
fossil species is known, and comes from Florissant.

GRYPIDIUS CURVIROSTRIE
.
Plovr: Tao

A single specimen represents a species a little larger than the wide
spread G. equiseti (Fabr.) and with a much more strongly curved snout. The
head is exceedingly short, buried in the thorax, the eye small, circular,
with a smaller diameter than the rostrum ; the latter more than twice as long
as the head and thorax together, all but the basal fourth very strongly
arcuate, moderately slender; scape reaching the base of the snout, its point of
insertion uncertain but apparently just before the apical third, the funicle
and club together apparently about half the length of the rostrum. Thorax
well rounded, rapidly tapering so as to be almost demioval, higher at the
base than long, densely and rather finely punctate. Elytra rather elongate
with punctate strize. Second abdominal segment scarcely longer than the
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third and fourth together, the sutures straight to the margin. Under sur-
face punctate like the thorax, but somewhat more finely.

Length, excluding rostrum, 6™; height, 2-4mm, length of elytra, 4-5m=;
of rostrum, 3-6™™.
, It bears a close general resemblance to Balaninus Slexirostris from the
same beds. _

Florissant, Colorado. One specimen, No. 7661.

ERYCUS Tournier.

This genus is principally European, half a dozen species being known
there, of which one is also found in North America, together with an addi-
tional species found in the northernmost United States and northward.
Flach figures two of the European species as found in the Pleistocene
deposits of Hosbach, Bavaria, and a single fossil species has been found at
Florissant. The Hosbach specimens are known principally by their elytra,
that of E. acridulus being not unlike ours, but the proportions of the thorax
are widely different, and our fossil is a much larger species.

ERyYcus BREVICOLLIS.
.
Pl 1 Fie 19

Head féebly and not finely punctured; eye large, transversely broad
ovate and pointed beneath, situated low down at the base of the rostrum,
which is twice as long as the prothorax, strongly and regularly arcuate.
Prothorax half as high again as long (in this respect disagreeing with Ery-
cus), regularly arched above, with broad and rather full but not very distinct
postocular lobes, the surface closely and distinctly punctate. Elytra gradu-
ally tapering in the apical half, the humeri rounded, strize with long quadrate
approximat> punctures, the interspaces feebly punctate. Legs much as in
our L. puncticollis LeC., but with less abruptly clavate thighs, not toothed,
the appearance of a tooth on the fore femora being an accident of preser-
vation.

Length, excluding rostrum, 6:2™; rostrum, 3-25™"; elytra, 4 75™™; height
of body, 3™

Florissant, Colorado. One specimen, No. 10058.



