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ADVERTISEMENTa 

[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 opera,tio11n, geo- 
logical and eco11omic maps illustrating the resources and olassiflcation of the lauds, and reports upon 
general a11d economic geology and paleo11tology. The annual report of operations of the Geological 
Survey shall accompany the annual report of the Secretary of the Interior. ,411 special 111cmoirs and 
reports of said Survey shall be issued in uniform quart0 series if deemed necessary by tho Director, but 
otherwise in ordinary octaves. Three thousand copies of each shall be published for scientific exchanges 
antI for sale at thepricc of publication ; arm all literary aud cartographic materials rcceivod in exchange 
shall be t,he 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 : 

(‘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 bincling 
and distribution among those entitled to receive them.” 

Except! in t.hose 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 tho 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. 80. 79 
pp. 1 map.-A prelimirmry report describing plan of organization and publications. 

II. Second Annual Report of the IJn1ted States Geological Survey, 1880-‘81, by .J. W. Powell, 
1882. W. 1 v, 588 pp. 62 pl. 1 map. 

III. 
1883. 8O. 

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

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

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

VI. Sixth Annual Report of the United States Geological Survey, 1884-‘85, by .J. W. Powell. 
1885. 8O. xxix, 570 pp. 65 pl. and maps. 

VII. Seventh Annual Report of the United States Geological Survey, 188%‘86, by J. W. Powell. 
1888. 8O. xx, 656 pp. 71 pl. and maps. 

VIII. Eighth Annual Report of the United Stnt#es Geological Survey, 1886-‘87, by ,J. W. Powell. 
1889. 8O. 2 v. xix, 474, xii pp. 53 pl. and rwps ; 1 p. 1. 475-1063 pp. 54-76 pl. and maps. 

IX. Ninth Annual Report of the United States Geological Survey, 1887-‘88, by .J. W. Powell. 
1889. XG. xiii, 717 pp. 88 pl. anti maps. 

X. Tcntb Annual Report of tire TJnited States Geological Survey, t888-‘89, by .J. W. Powell. 
1890. 8O. 2 v. xv, 774 pp. 98 pl. and maps,; viii, 123 pp. 

XI. Eleventh Annual Report of t’ho lJn1ted States Geological Survey, 1.889.-‘90, by J. W. Powell. 
1891. 8O. 2 v. xv, 757 pp. 66 pl. and maps; ix, 351 pp. 30 pl. and rrmps. 

XII. Twelfth Bnnual Report of the lJnited States Geological Survey, 1890-‘91, bs J. W. Powell. 
1891. 8e. 2 v. xiii, 675 pp. 53 pl. and maps; xviii, 576 pp. 146 pl. and maps. 

XIIL Thirteenth Annual Report of the United States Geological Survey, 1891-‘92, by J. W. 
Powell, 1893. 8O. 3 Y. 

L 



II ADVERTISEMENT. 

MONOGRAPHS. 

I. Lake Bonneville, by Grove Karl Gilbert. 1890. . 4’. xx, 438 pp. 51 pl. 1 map. Price $1.50. 
IL. Tertiary History ofthe Grand Csiiou District, with atlas, by Clarence E. Dutton, Capt., U. S. A. 

1882. 40. xiv, 264 pp. 42 pl. aud atlas of 24 sheets folio. Price $lO.?O. 
HI. Geology of the Comstook Lode a,ud the Wmhoe District, with atlas, by George F. Becker. 

1882. 40. xv, 422 pp. 7 pl. and atlas of 21 sheets folio. Price $11.00. 
1V. Cornstook Mining and Minors, by Eliot Lord. 1883. 4’. xiv, 451 pp. 3 pl. l$ico~$.5~6, 
V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. . , 

pp. 15 1. 29 pl. and maps. B?co $1.85. 
VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by William Morris 

Fontaine. 1883. 40. xi, 14.4 pp. 54 1. 54 1~1. Price $1.05. 
VII. Silver-Lead Doposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 4”. xiii, 200 pp. _- - 

16 1~1. Price $1.20. 
VII1. li TTT Daleontology of the Eurclra District, by Charles Doolittle Walcott. 1884. 4O. xiii, 298 

PP. 24 1. 24 pl. Price $1.10. 
il.:?.nn,~n IX. Bra<- .anh T nrr~nllilll-~n~hiot- ,lLr”y”u<u a%LU Llrulu”rlrurLvrrvllrrvild of the Raritau Clays and Greensand Marls of New 

Jersey, by Robert I’. Whitfield. 1885. 4e. xx ! 338 pp. 35 pl. 1 map. Price $1.15. 
X. Dinocerata. A Monograph of au Ext: mot Order of Gigantic Mammals, by Othniel Charles 

Marsh. 1886. 4O. xviii, 243 pp. 56 1. 56 pl. Price $2.70. 
XI. Geological History of Lake Lahonta-, I _-_ ._.-- n a. Unrr,t,ernary Lake of Northwestern Nevada, by 

Israel Cook Rnssell. 1885. 4”. xiv, 288 pp. 46 pl. and ma] 3s. Price $1.75. 
XII. Geology and Mining Industry of Lendville, Color+, WIti” ““‘cm) VJ WWyIIIVI I A,lL.dlll filLI- 

,l,OllS. 1886. 4e. xxix, 770 pp. 45 131. and atlas of 35 sheets folio. Price $8.40. 
XIII. Geolorry of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker. 

1888. 4”. xix 48% pp. 7 pl. and a,tlas of 14 sheets folio. Price $2.00. 
XIV. Fo&il Fishes a,nd Fossil Plants of the Triassic Rocks of New Jersey and the Connecticut 

Valley&&y John 8. Newberry. 1888. 4O. xiv+x~~p~ ^^ . -’ *A - 
rm.-. DACnmnn ?.,. Vnnnmnr ~7,zer,r,ni,- 

377 pp; 

. as p1. mice ttx.00. 
” . 1110 I ““,,“IodU “I I”UYb”’ l.A\ uv.I\II l j un,10, kjy William Morris Fontaine. 1889. 4o. xiv, 

180 pl. Text and plates bound separately. Price $2.50. 
_-VI. Tho Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4O. 340 pp. 

3 pl. Price $1.00. 
XVTT ‘l’br Flora of tho Dakota Gronn, s nosthumous work, by Leo Lesquereux. Edited by F. 

:e $1.10. 
_- --. -- 

H. Knowlton. 1891. 40. 400 pp. 66 pl. *Pz; 
XVIII. Gasteropodo and Cephalopoda of 1 

by Robe;~,PT~Vhitfield. 
,? Ll,.,lnlron 

l8989_,“-,“,;.;,>$‘2 pp; 51 
s~no- ’ 

Irving and C. 
vv i<,,* 

,he Raritan Clays and Greensand l\larls of New Jersey, 
0 pl. Price $1.00. 

s of Northern Wisconsin and Michigan, by Roland D. NC/ I bII”nu” IL”Y-vy<*IAya “‘:IA”, 
R. Van Hisc. 1892. 4”. xix, 034 pp. Price $1.70. 

uetilogy of the Eureka District, Nevada, with an atlas, by Arnold Hague. 1892. 40. a*. xvii, 
19 pp. 8 111. Price $5.25. 

XXI. The Tertiary Rhynchophorous Coleoptera of the United States, by S. 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: 
-Molblsca and Crastacea of the Miocene Formations of New Jersey, by R. P. Whitfield. 
-Sa,uropoda, by 0. C. Marsh. 
-Stegosauria, by 0. C. Marsh. 
-Brontot,horidw, by 0. C. Marsh. 
-Report on tlie Denver Coal Basin, by S. F. Emmons. 
-Report on Silver Cliff and Ton-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, bv 8. F. Emmons. 1883. 8O. 42 pa. 2 nl. I A 
Price 10 cents. 

2. Gold and Silver Conversion Tables, giving tho coining values of troy ounces of fine metal, etc., 
computed by Albert Williams, jr. 1883. 80. 8 pp. Price 5 cents. 

3. On the Fossil Fauuas of the Upper Devonian, along the meridian of 760 30’, from Tompkins 
County, N. Y., to Bradford County, Pa., by Henry S. Williams. 1884. 8”. 36 pp. Price 5 cents. 

4. Ou Mesozoic Fossils, by Charles A. White. 1884. 8”. 36 pp. 9 pl. Price 3 cents. 
5. A Dictionary of Altitude6 in the United States, compiled by Honrg Gannett. 1884. 8O. 325 

pp. Price 20 cents. 
, - 

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8’. 43 pp. Price 5 cents. 
7. Mapotoca Geologica Americana,. A Catalogue of Geological Maps of America (North and 

South), 1752-1881, in geographic aud chronologic order, by Jules Marcou and John Belknap Maroou. 
1884. 8O. 184 pp. Price 10 cents. 



AI)VERTISEMENT. III 

8. On Secondary Enlargements of Mineral Fragments in Certain Roc’ks, by R. D. Irving and C. 
It. Van Hise. 1884. 8”. 56 pp. G pl. Price 10 cent,s,. 

9. A Report of work done in the Washington Laboratory during the fiscal year 1883-‘84. F.W. 
Clarke, chief chemist; T. M. Chatard, assistmlt chemist. 1884. 8O. 40 pp. Erico 5 cents. 

10. On the Cambrian Fannas of North America. Preliminary studies, by Chn.rles Yoolittle Wal- 
cott. 1884. 8O. 74 pp. 10 pl. Prior 5 cants. 

11. On the Quaternary and Recacnt Mollnsca of the Great Jlasin; with Descriptious of Now 
Forms, by R. Ellsworth Ca,ll. Introtluccd by a sketch of the Quat’c:rn;rry Lakes of the Great liasill, 
by G K Gilbert % . . 1884. X0. 66 pp. G 1’1. I’ricc 5 cents. 

12. A Crystallographic Study ofthe Thinolito o.f Lake LahonDan, by Edward S. Dalla. 1884. 80. 
34 pp. 3 pl. Price 5 cents. 

1 3. Boundaries of the United Stat,es and of the soveral St,ates and Torritorics, wit11 a Historical 
Sketch of the Territorial Changes by Henry Gannett. 1886. 8O. 133 pp. Price 10 cents. 

14. The Electrical and Mag ‘netic Properties of tlrc Iron-C:arbnrets, by Carl liarns and Vincent 
Stroahal. 1885. 8O. 238 pp. Price 15 cents. 

15. On the Mesozoic and Cenozoic Paleontology 0.f California, by Charles A. White. 1885. 8”. 
33 pp. Price 5 cents. 

1 6. On the Higher Devonian Fannas of Ontario Conntp, New York, by .John M. Clarko. 1885. 8O. 
86 pp.- 3 pl. Price-5 cents. 

37. On the Development of Crystallization in the Igneous Rocks of Washor, Nevada, with Notes 
on tllc Geology of the District, by Arnold Hagnc and Joseph I>. Idtli~lgs. 188.5. 8”. 41 pp. Price 5 
rfmts _-__. 

18. On Marine Eocene, Fresh-water Mioccnc, ant1 other Fossil Mollnsca of Western North America, 
by Charles A. White. 1885. 8O. 26 pp. 3 pl. Price 5 cents. 

19. Notes on the Htratlgrapby of California, by George 7”. Becker. 18%. 8O. 28 I,p. Price 5 c>(hllts. 
20. Contributions to the Mineralogy of the Rocky Monntaius, by Whitman Cross and W. F. II~llc- 

brand. 1885. 8”. 114 pp. 1 pl. Price 10 wntq 
21. The Idignites of the Gre 

and Morean Rivers, Dakota, by Bailey Willis. 188<?. 8”. 16 jp. 5 pl. 
22. On New Cretsceons Fossils from California. by Charles A. Whit 

Iat Sioux Reservation. A Report on t,he Region bctwcen the Grand 
Price 5 cents. 

‘e. 188.5. 80. 25pp. .; 111. 
Price 3 cents. 

23. Observations on the Junction between the Eastern Sandstone aud the Keweenaw Series 011 
Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. @. 124 pp. 17 pl. 
Price 15 cents. 

24. List of Marine Molluscn, comprising the Qnaternary fossils and recent forms from American 
Localities between Cape Hatteras and Cape Royne, inclndin 
1885. 80. 336 pp. Price 25 rmtq 

g the Uermudas, by William Healey Dali. 

nt Technical Condition of the Steel Industry of the United States, by Phineas 
QC -_~ 7zLGn.. -0 ,I__ C^ 

25. The Preset 
Barnes. 1885. W. us, pl,. I IICIV IV ~~SULD. 

26. Copper Smelting, by Henry M. Howe. 1885. 8”. 107 pj 
27. Report of work done in the Division of Chemistry and Ph 

p. Price 10 cents. 

1884-‘85. 1886. 8O. 80 pp. Price 10 cents. 
ysics, mainly during the fiscal > car 

28. The Gabbros and Associated Hornblentlc Rocks occurring 
Md., by George Huntington Williams. 1886. so. 78 pp. 4 pl. 1 

in the Neighborhood of Baltimore, 
‘rice 10 cents. 

29. On theFresh-water Invertebrates of the North American J1 
80. 41 pp. 4 pl. Price 5 cents. 

xassic, by Charles A. White. 1886. 

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

31. Systematic Review of our Present Knowledge of Fossil Insects, inclmling M)riapodq and 
Arachnids, by Samuel Hubbard Scud&r. 1886. 8”. 128 pp. Price 15 cents. 

32. Lists and Analyses of the Mineral Springs of the IJnitcd States; 
Albert C. Pealc. 1886. 8O. 233 pp. Price 20 cents. 

a Preliminary Stntly, by 

33. Notes on the Geology ofNorthrrn California, by J. S. Diller. 1886. 
34. 

8”. 23 pp. Price .5 vents. 
On tho rclstion of the Laramie Mollnsrxn Fauna to that ofthe succeeding Fresh-water Eocene 

and other groups, by Charles A. White. 1886. 8”. 54 pp. 5 pl. Price 10 cents. 

62 pp. 
35. Physical Properties of tho Iron-Carbnrets, by Carl Barns and Viucent Htrouhal. 1886. 83. 

Price 10 cents. 
36. Subsidence of FineSolidPnrticlcsinLiquidn, by Carl Barus. 1886. 8O. 58 pp. Price 10 rents. 
37. Types of the Laramio Flora, by Lester F. Ward. 1887. 80. 3.54 pp. 57 pl. Price 25 cents. 
38. l’eridotiteof ElliottConnty, Kentucky, by J. 8. Diller. 1887. 83. 31pp. 11’1. Pricescents. 
39. The Upper Beaches aud Deltas of the Glacial Lake Agas&, by Warren Upham. 1887. 8”. 

84 pp. I pl. Price 10 cents. 

w. 
40. Changes in River Courses in Washington Territory duo to Glaciation, by Bailey Willis. 1887. 

10 pp. 4 pl. Price 5 cents. 
41. On the Fossil Faunas of the Upper Devonian-the Genesee Section, New York, by llenry S. 

Williams. 1887. * 8O. 121 pp. 4 pl. Price 15 cents. 
42. Report of work donc in the Division of Chemistry and Physics, mainly dnring the fiscal ycbar 

188%‘86. F. W. Clarke, cliief chemist. 1887. %. 162 pp. 1 pl. Price 1.5 crnta. 
43. Tertiary and Cretaceous Strata of the Tusraloosa, Tombigbee, and Alabama Rivers, by 1’:ugenc 

A. Smith and Lawrence C. Johnson. 1887. % 189 pp. 21 pl, Price 15 cents. 



44. Bibliography of North American Geology for 1886, by Nelson FI. Darton. 
Price 5 cents. 

1887. 80. 35 pp. 

94 pp. 
45. The Present Conditiou ofKnow]cdgo of the Geoloav of Toxa,s. by Robert T. Hill. 

Price 10 cents. 
1887. 80. 

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Intro- 
duct,ion by N. S. Shaler. 1888. “3;. 143 pp. Price 15 cents. 

47. i\lmly~:os of Waters of the Yellowstono National Park with n,n Account of the Methods of 
Analysis Amployed, by Frank Austin Gooch and ,J;nnes Edward iVhitfia]d. 1888. 80. 84 pp. I’;ice 
10 cents. 

48. On the Form and Position of the Son, Level, by Robart Simpson Woodward. 
pp. Price 10 cents. 

18x8. 80. 88 

49. Latitudes and Lonvitu, 
Simpson Woodwerd. 1889. b8L;. 

deS of ccrtaill Points in l\lissouri, Kansas, and New Mexico, by Robert 
133 pp. 

50. F0rruul~s and Tables to !$:& 
Price 15 cents. 

woodm:trd. 1889. X0. 
litate the Construction and Use of Maps, by Robert Simpson 

124 pp. Price 15 cent’s. 
51. On Iqvertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 80. 102 

pp. 14 pl. --- ; -- ~ Price 15 qelrt& 

52. Suba?ri;tl Dec:ty of Ro 
Cook Hnsqpll 18~ 80. (;s ,,T,. 

lcks a’nd Origin of the Reit Color of Certain Formations, by Israel 
5 pl. Price 10 cents. 

53. The Geology of Nan&;cket, by Nathaniel Southgate Shaler. 1889. 80. 55 pp. 10 ~1. Price 
10 cents. 

High Temperatures, by Carl Rarus. 1889. 80. 54. On the Thermo-Electric Mrasurement of 
313 pp;;, incl. 1 pl. 11 pl. Price 2a cents. 

25. Report of work done in the Division of Chcrnistry and 
yeir l&36-%7. Frank Wigglesmorth Clarke, chief chemist l&9. 

72pp. 
56. Fossil Wood and Lignite of the Potomac Formation, by 

7 pl. Price 10 cents. 
57, A (- - - -J . ; . 

linly during’ t,ho fiscal 
Price 10 cents. 

1889. 8c. 

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky Indiana and Illinois by 
George Frederick Wright, with an introduction by Thomas Chrowder Ch~mberlin. ‘1890. 80. ‘112 
pp. incl. 1 pl. 8 p]. Price 15 cents. 

59. The Gwbbros and Bssociated Rocks in 
pp. 1 pl. Price 10 cents. 

Delaw are. bv Freilrrirk D. Chester. 1890. 80 dt; 
v 

60. Report of work dono in the Division of Ghemistry and Physic? m: 
year 1887-‘F8. F. \\i. Clarke, chief chemist. 1890. 80. 17l pp. Price 15 ‘on 

linly during the fiscal 
B. 

61. Contributions to the Xnernlogy of the Pacific Coast, by \Villiam l&r 
demar Li$gren. 1890. SC. ,40 pp~ 3 pl. Price 5 cents. 

low ilIelville and Wal- 

62. J?he Greenstone Schmt Areas of the Menominee and Marquette Regions of Michigan ‘6 con. 

with an Introduetlon by Roland Duer IrT ing. 
trjhntioq to the sr!bjeject of dynamic metemorphi;;;6n e?ptive rocks, by George Wuntington W&alns, 

. O. 241 pp. 16 pl. Price 30 cents. 
63. ,A Bibliography of Paleozoic Crustacea from 1698 to 1889 includino a 

ican species and a systematic arrangement of genera, by Anthony’W. Vogd&. 
list of North Amer- 

Price 15 cents. 
1890. 8O. 177 pp. 

64. A Report of work dono in the Division of Chemistry and Physics mainly during the fisrnl 
year 18!8-‘89. .P. W. Clarke, chief’ chemist. 1890. 8”. 60 pp. Price 10 ckutf 

u - - - - - -  

3. 

63. Stratlgraphy of the Bituminous Coal B’ield of Pennsylvania, Ohio, and West Virginia, by 
Israel C. White. 1891. 80. 212 pp. 11 pl. Price 20 cents. 

66. On a Group of Volcanic Rocks from the Temen Mormtains Eew Mexico and on tho oocur. 
rence of Primary Quartz in certain &salts, by Joseph Paxson Idtli;gs. 
cents. 

1890. &. 34 pp. Price 5 

!7. The relntionq of the Traas of the XPmark S,vstem in the K;cw Jersey l&yion. bv R’plson .- __- 
Horntlo Dar1 >on. 1890. 8O. 82 68. Eartluluakes in p]r: Price lo-cents. . 

_ v I I 

cents. 
California in 1889, by .James Edward Keelor. 1890. 80. 25 pp. Price 5 

2 pl. Price i --__. 

_ ..~ 
69. A Classed and Annotated Biography of r’ossil 111 

F. 101 pp. Price 15 cents. 
sects, by Samuel Howard Scuddcr. 1890. 

79 PP. 
70. A Report on fh3momica~l Work of’ 1889 and 18!jO, by Robert Simpson \\:ootl~ard. 

Price 10 cents. 
1890. SC. 

__ 
‘il. Index to the Nnowlr Fossil Insects of the Worlc 

Samuel Hubbard Scrrtlder. 1891. 86. 
I, including Myriapods and Arachnids, by 

72. AltitILdes 

229 
between 1,ak 

‘” 744 pp. 1 -^n Priro 50 -I- cc :nt,s. 

pp. Price 20 cents. 
73. The Viscosity of Solids, bv Carl Barus. 1X91. 8‘. xii, 139 ],p. 6 pl. l’ricc 15 cents. 
74. The Minorals of North Ca;olina, by Frederick Augustus Genth. 

15 cents. 
1891. 8 ). 119 pp. Price 

75. Record of North American Geolou 
1891. 80. 17!!i pp. Price 15 cents. 

by for 1887 to 1889, inclusivr, by X\‘cs16on Horatio Darton. 

chief topographer. 1891. 80. 393 pp. Price 25 cents. 
76. A Ehrtionary of Altitudes in the Unite?; Ytatcs (second edition), compiled by Jienry Gannett, 
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77. The Texan Permian and its Mesozoic types of Fossils, by Charles A. White. 1891. 8”. 52 
pp. 4 pl. Price 10 cents. 

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

79. A Late Volcanic Eruption in Northern California and its peculiar lava, by .J. S. Dliler. 
80. Correlation papers-Devonin~n and Carboniferous, by Henry Shaler \Villi:.~a.s. 1891. 8o. 

279 pp. Price 20 cents. 
81. Correlation papers-Cambrian, by Charles Doolittle Walcot,t. 1891. %. 6.1’; pp. 3 pl. 

Price 25 cents. 
82. Correlation papers-Cretaceous, by Charles A. White. 1891. SO. 273 pp 3 pl. Price 20 

cents. 
83. Correlation papers-Eocene, by William Bullock Cla,rk. 1891. 8”. 173 pp. 2 pl. Price 

15 cents. 
84. Correlation papers-Neocene, by W. H. Dal1 and G. D. Harris. 1893. 8”. 349 pp. 3 pl. 

Price 2.5 cents. 
85. Correlation papers-The Newark System, by Israel Cook Russell. 1892. 8O. 344 pp. 13 pl. 

Price 25 cents. 
86. Correlation papers-Archean and Algonkian, by C. R. Van Hise. 1.892. 8”. 549 pp. 12 pl. 

Price 25 cents. 
90. A roport of work done in the Division of Chemistry and Physics, mainly during t,ho fiscal 

year 1890-‘91. F. W. Clarke, chief chemist. 1892. 8O. 77 pp. Price 1.0 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. 80. 96 pp. 29 pl. Price 10 cents 
93. Some Insects of special interest from Florissant, Colorado, and other points in the Tcrtianes 

of Colorado ancl Utah? by Samuel Hubbard Scudder. 1892. So. 35 pp. 3 pl. Price 5 cents. 
94. The Mechamsm of Solid Viscosity, by Carl Barus. 1892. 8”. 138 pp. Price 15 cents. 
95. Earthquakes in California in1890 and 1891, by Edward Singleton Holden. 1892. 8O. 31 pp. 

Price 5 cents. 
96. The Volume Thermodynamics of Liquids, by Carl Barus. 1892. 8”. 1OOpp. Price 10 cents. 
97. The Mesozoic Echinodermata of the United States, by W. B. Clark. 1893. 8O. 207 pp. 50~1. 

Price 20 cents. 
98. Flora of the Outlying Carboniferous Basins of Southwestern Missouri, by David White. 

1893. So. 139 pp. 5 pl. Price 15 ccnt)s. 
99. Record of North American Geology for 1891, by Nelson Horatio Darton. 1892. 8O. 73 pp. 

Price 10 cents. 
100. Bibliography and Index of the publications of the U. S. Geological Survey, 1879-1892, by 

Philip Creveling Wa.rman. 1893. 80. Price 25 cents. 
101. Insect fauna of the Rhode Islancl Coal Field, by Samuel Hubbard Soudder. 1893.. 8O. 

27 pp. 2 pl. Price 5 cents. 

In pross : 
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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 id 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 Coleoptaa. In 

the division treated are included 193 species, all but one of which come from 
the older Tertiaries, while there have been described (01. merely indicated) 

from the European Tertiary rocks only 150 s$cies, of which 9 come from _ 
the Pleistocene. Our older Tertiary rocks, therefore, are found to have 

already vblrl4 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. I-1. S. 
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TERTIARY RHYNCHOPHOROUS COLEOPTERA 
OF THE UNITED STATES- 

m- 
By SAMUEL H. SCUDDER. 

. 

INTRODUCTION. 

Although it is evident to any st,udent 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 t.o-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 extinct 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 t>he 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 rnany of those which 

in the present tim.e 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 Aphid2 has been shown 

probable, the special sexual forms of ants and white ants were as clearly 
MON XXI- I 
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marked as to-day, a&l t,he triungulin larva of Melee has been found in- 

closed in amber, showing that the phenomenon of llyper~~~etalnorl~hism~isn~ hwd 
already been developed. 

The insects of the Tertiary period, therefore, afford no such interest,ing 

series as may be found in the study of Tertiary mammaLa,, nor as caz be 

found in the study of t,hc insects themselves in Paleozoic rocks. Never- 
theless, a, few interest,ing features have been point,ed out. which seem to 
stand, in some measure, as exceptions to what has been stat’ed. Thus, in 

my recent work on our Tertiary insects, ’ I called attention to some remarka- 

ble feat,ures in the fossil plant-lice of our Tertiaries, especially the great 

length ,antl slenderness of the stigmat,ic cell-a feature wllich affects the 

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, OCCL~ equally in bot.11 the Aphidinz and 

Schixoneurinw, t,he two principal subfamilies of that group, both to-day and 
formerly. So, too, in treating in the same place of the Pentatomidz, I 

pointed out that the scutellum TVRS universally shorter in all our Tertiary 

forms, whether belonging to the subfamily of Cydninze or Pent’atominz. 1 
may further add the unpublished fact that, it. is a peculiarity of the Tertiary 
Staphylinidx: of this country that the antenn= and legs are measurably 

shorter than in modern types; this is most marked in cases where the living 

and extinct species of the same genera are compared. But in neither of 

these cases, any more than in the Aphid%, can we regard these peculiari- 
t,ies as any ground for separating the fossil from the recent forms as distinct, 

groups. 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 tha,t 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--Planocephalus- 

for which it seemed necessary to frame a new suborder, and, though its 
- -~.~..~~~.-~~.-~~ ~~ 

1 Tertiary Insects of North America, Reports U. 8. Geological Survey Q$ the Territories, Vol. XIII. 

40, 1890, 



INTRODUCTION. 3 

possible reference elsewhere has been suggested, this suggestion will hardly 
stand the test of investigation, a,nd the matter remains where I left it; and 

in the present work at,t,ention is directed to another group-the Coleopt,erous 
family Rhyuchitida+-in which it has been found necessary to establish a, 

new subfamily group for .a11 abundant and varied series of insects from our 
‘I’ert,iaries. 

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 ot,her localities of fossil insects, as well as the now famous locality of 

Florissant, Colorado, and I find that, there is no family of American Rhyn- 
chophora paleontologically more interesting than the Rhynchitidae. 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 
Rhynchitidz 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 Pterocolinae. This differs from the Rhynchitinz, 

among other things, by the antenna being inserted much nearer the eyes, 
by the wide separation of the fore and middle coxae, and by the broad side 

pieces of the metasternum. The Pterocolinz are not represented among 

the fossils, but all the genera of Rhynchitime now existing in our fauna are 
recognized, as well as a new generic type. These, however, are but a 

mere fraction of the fossil Rhynchitida+ the bulk of them being separated 

as a new subfamily- the Isotheinae, a subfamily characterized by the mod- 

era,te separation of the fore and middle COXFE, and by the insertion of the 
antenna, which is before the middle of the basal half of the straight and 

porrect beak. These characters show an approach to the Pterocolinae rather 
than to the Rhynchitinae, but they have narrow metasternal side pieces. This 
subfamily, thus clearly distinguished, is, for Rhynchitidae, exceptionally rich 

in forms, since it contains no less than seven genera and thirteen species, 
about equally divided between two distinct tribes, all extinct. This brings 

the total Qqmber of fossil American Rhyn&it~d~ 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- 

tidy 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 aud European Tertiaries, as well as their representation in 
America to-day (according to Henshaw’s catalogue of 1885), is set forth 

n the following table: 

Conapwative view of recent and.fofossil .Rhynchophom. 

Families. 

Rhinomaceridw _ _ _ _ _ _ _ _ . _ 
Rhynchitidze _ _ _ _ _ _ _ _ _ _ _ _ _ 
Attelabid;e.. _ _ ____ _ . . ___. 
Byrsopida _ _ _ _ _ _. _ _ . _ _ _ _ 
Otiorhynchidze _. . _ ___ _ ._. 
Cnrculionidw . _ _ _ _ . . _ _ _ . 
Brenthidre ______ ___.___.. 
Calandridw _____________. 
Scolytida ______ ____.____. 
Anthribida . _ _ - _ _ . - . - - _ _ . 

Total _ .______. _____ 
- 

In Numbers. In Percentages. 

Recent 
North 

American. 

5 
25 

5 
1 

115 
640 

5 
82 

163 
37 

-__ 
1,078 

I -. 
/ 

Tertiary Tertiary ~ Recent 
North European. 1 North 

Te$$ y Tertiary 
American. , Amcricen. American. European. 

This table shows better than any words some striking features in 

the American Tertiary fauna, when compared wit.h that now existing in 
North America, and, indeed, to a certain extent and in much the same 
direction when compared with the European Tertiary fauna. These 
peculiarities con& in the extraordinary development of t,he RhynchitidE, 
already alluded to; t,he great preponderance of t,he Otiorhynchidae, due to 

its remarkable development in localities other than Florissant, and the 
meager showing of the Scolytidq this last also seen in the European Ter- 

tia’ries, and undoubtedly resulting from the habits of life of these insects 
as subcortical feeders on trees,. tihich 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 



IXTRODUCTION. 5 

relative numbers of the Curculionidw, which here, as in the living fauna, 

easily hold the fir&place. The other relative differences between the Ter- 
tiary and existing faunas in America are but slight, the Calandridze of the 

Tertiaries losing about as much as the Anthribidze 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 Rhynchitidae and Otiorhynchidze as it does when compared with the 

recent American fauna; but both the Curculionidz and the Scolytidaz gain 
in relative importance in the European Tertiaries, whose chief peculiarity, 

however, consists in the considerable development of the small family 
Byrsopidm. The Rhinomacerida: and Brenthidw alone, small groups, do not 

occur in either Tertiary fauna, and the Attelabidze and Byrsopidw are also 
absent from the American. 

To bring the differences to view in another way and consider only the 

families represented 51 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 Rhyzchophora. 

Place as to numbers. 
Families. ~~____ 

Recent Fossil Fossil 
American. American. European. 

kbyncbitida . _ _ _ _ . _ _ __. . _ _ __ _. _ _ __. . - - - _ _ . _ _ _ _ . _ - _ __ _ ___ _ ____ 6 3 6 
Otiorhyncbidaz __________________. .__ ____ ____ __.___ _____ 3 2 2 
Curculionidce _____ .___ _ _._______. .__________ __.____ ____ 1 1 1 
Calaudridze ---_-____ ____- __._ ____ ._____ .____ _ ._____ ____ 4 5 
Soolgtidze ._---....__.___- ___ _.___ .__ ____ ______ _..____ __ 2 I 

3-4 
6 

Antbribida: .___.___ ________ _____ ____ ___ ________ _ _______ 5 4 5 
-___- ______--- 

This shows by a different method the same fact: That the recent 

American Rhynchophorous fauna agrees better ill 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 t,hem 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, tlrat 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 chalige the alleged affinities of the various forms, it has seemed 

advisable to refer most of t,hem to existing genera,, and my opportunities for 
examining tropical and subtropical t,ypes have been very limited. Where 
characters of real import,ance 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 t’o their study that we do to the 
study of modern insects; nor is t,he 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, 
t,he characteristics being sufficiently preserved, they show any such differ- 
ences as among modern types are regarded as warraiuing generic separation. 

It must be confessed, however, that among the fossils the Coleoptera are 
far less apt t,o have those characteristics of their structure which are seized 
upon for generic tlisassocia8tion sufficiently preserved to warrant great cer- 

minty or insure exactitude and that those orders which display wing neu- 

ration afford far better means of judgment, on account of t#he 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, Otiorlzynclds fossilis, 

found at.Fossil, Wyoming, ad Hylastes squalidens, from the Pleistocene 

beds of Scarboro, Ontario. ‘I’hese 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 mount,ain beds are a,ppar- 

ently merely an extension of those found on the White river, 50 miles dis- 
tani, 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 dist,ant 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 t’he other localities 
(perhaps exceptming Elko, Nevada, of which little is known) in the Rocky 

mountain region. The Hymenoptera which abound at Florissant almost 
disappea,r in the &her 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 t’he specimens obt)ained 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 
(3) in the other localities, excluding Florissant; and the second set of 
columns the same figures reduced to percentages. Nothing could well be 

more striking thau the contrasts in the Hymenoptera and Coleoptera. 



Floris- 
smt. calities. 1 ities. 

243 34 15.2 
184 
104 
86 
2 17 1.0 

75 15 5.0 
11 .____.. __ 0.6 -- 

705 1,115 99.8 

NCHOPHOR COLEOPTER 

ive ahundunce of the orders qf insects in diferent western d 

mrtber of specimens. 

Arachniclrt _ _ _ _ 

Now, when we come to examine the species of Rhynchophora, 
shall find that while the three localities in western Colorado and Wyom 
share a number of forms in common, not a single species found at Flori 

sant occurs in either of the others. To give the precise figures: Fro 
Florissant 116 species have been obtained ; from the Roan mountains 4 
of which it shares 6 with Green river and 7 with White river, besides 

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 an 
7 with the Roan mountains, besides the 6 common to di, or nearly tw 

thirds its fauna (15 sp.); and from Green river 39 species, of which 
shares.2 with White river and 6 with the Roan mountains, besides the 
common to all, or more than one-third its fauna (14 sp.), These facts, wi 
the field evidence, appear to show that the three principal localities in wes 
ern Colorado and Wyoming are deposits in a single body of water, the a 

cient Gosiute lake, as it was called by King. The absolute separatio 

in specific forms, between the fauna of these deposits and that of Florissal 
must be indicative of a distinction greater than that of mere geograph 
position, for the Roan mountains are about equally distant from G 

river and Florissant. It is clearly an indication of a difference in 
though they have usually been regarded as occupying similar horizons. 
the following pages I have referred to the species regarded as belongir 

the Gosiute lake as the GOSIUTE FAIJNA whenever it has been desirab 



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 
quic,kly be made clear. 

The difference bet 

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 genera not 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 Curculionidz which I have called HyZobiites cretaceuusl 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 : 
(I) The general facies of the fauna is American, and somewhat more 

southern than its geographical position would indicate. 

(2)’ All th e b ecies are extinct, and though the Gosiute lake and the ‘p 
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 the occurrence of the same species in the two basins. 

ko N o s P ecies are identical with any European Tertiary forms. 

‘Cont. Can. Paleont., II, 30-31, pl. II, fig. 
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(4) A very considerable number of genera are extinct, 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, 
a,nd where found also in the Old World are mostly those whic’h are common 
to the North Temperate zoue. A wa,rmer climat,e than at present is indicated. 

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

(7) The Tertiary European fauna is nearer than our own Tertiary 
fauna t,o the existing -4merican fauna in the relative preponderance of its 

families, subfamilies, and tribes. 
These conclusions are ahnost identic,al, word for word,l 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 numb& 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 desciiptions will in due time and 
place be published, but in this volume only the names are given, in the 
Explanation of Plates I and II. 

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. Best. Sot. Nat. Hid. Vol. XXIV, pp. 564-565. 



DESCRIPTIONS OF SPECIES. 

Family RHY.NCHITIDB. 
There is no family of American Rhynchophora paleontologically more 

interesting than the Rhynchitidz. In point of numbers the species of this 

group form IO& 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 PterocolinE, are recognized among 

our fossils, but they include a mere fraction of the fossils, which embrace, 
besides a new generic form of Rhynchitinz, an entirely new subfamily of 
Rhynchitidae 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 distinct subfamily group for an entire series of new forms. 
The abundance and variety of Rhynchitidae 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 RHYNCHITINE. 

Each of the three genera of RhynchitinE 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 
11 
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these, an extinct genus, Masteut’es, 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 Isot,hein=) and one to an extinct type, Antliarhinites. 

MASTEUTES (,u~~crzeuz$), 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 

antenna: 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 it’self more than twice as long as broad. 
The prothorax is large, tsmid, 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. 

Tuble of the species of Musteutes. 

Rostrum much shorter than the. prothorax.. _ . . _ - - - _. _ _ _ 
.Rostrnm as long as the prothorax _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _ . _ I _ _ . 

MASTETJTES KUPIS. 

_ . . . . . . ..rupis. 
_-___.__ saxifer. 

Pl. III, Fig. 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 prothorax is tumid, largest in the middle and with convex sides, 

the base a little narrower than the elytra. The position of the fore coxae 
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 wit1 I 
nine visible series of sharp granulate car&e, the granulations indistinct, 
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, 4.75 mm; of rostrum as seen fro 
above, 0.75”“; breadth of thorax, 1*9”“; next ba’se of elytra, 2.5”“. 

Florissant, Colorado, One specimen, No. 4433. 

MASTEUTES SAXIFER. 

Pl. VIII, Fig. 4. 

This species is placed here with hesitancy ou account of the great length 

of the snout, but its b menera 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 yrotho- 

rax has a similarly delicate, circular, but more distinct and densely crowded 

granulation. The sculpture of the elytra is vaguely preserved, but appears 

to be much as in the preceding Fpecies. 
Length of body, excluding rostrum, 6”“; height, 2”“; length of ros- 

trum, 2.5”“. 
Florissant, Colorado. One specimen, No. 13641. 

AULETES Schiinherr. 

This genus, of which five species are recognized in the United St’ates, 
is otherwise known principally from southern Europe and the Mediterra- 
nean district, but a couple are founcl in Ta’smania. They a’re insects of 

small size, closely allied to Rhynchites. They have not before be& recog- 

nized in a fossil state, and but a single specimen has been found ,at Floris- 

sant, Colorado. 

AULETES WYMANI. 

Pl. IV. Fig. 4. 

A species agreeing very nearly wit#h our A. nter Le C., except in the 
apparently stouter thorax, striate elytra, and slenderer antenna1 joints. 

Head transversely st’riate and faintly punctured, with moderately small 

es; beak considerablv shorter than the head and prothorax, 

I 
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almost st,raight, stout,, striate throughout ; antelm= inserted at the middle 
of t,he 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 
apica,lly. Prothorax a little longer than the height of the head, scarcely 

rounded above longitudinally, coarsely and sparsely punct’ured. Elytra 
evidently broader than the thorax, but not greatly, very convex, deeply 

and coa’rsely striate. 
Length, excluding beak, 3.35”“; beak, 1.1”“; antennae, 09"". 

Florissnnt, Colorado. One specimen, No. 12051. 
Na’med in memory of my former instructor and respected friend, the 

distinguished anatomist and paleontologist, Jeffries Wyman. 

EUGNAM PTUS Schiinherr. 

Excepting a single Indian species of peculiar appea’rance, all the mem- 

bers of this slender type of Rhynchit,idz come from North America, where 
we ha’ve 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 t,wo species (neither of them referred here with any 

great confidence). 

Table of the species of Eugnawytus. 

Elytra without punctures in the strize _ _ . . . . . . . . . . _ - - -. . _ _ _. _ . _ . _ . . _ . _ grandawus. 

Elytra with punctures in the striz.. . . _ . _ - . _. _ _ . . _ . _ _ _. . . . _ _. _ _ . . _ _ . decematus. 

\ E UGNAMPTUS GRANDBVUS. 

Pl. IV, Fig. 9. 

flitones pxndcmms Scudd., Bull. U. S. Geol. Geog. Surv. Terr.: II, 83-84 (1876). 
Eugnanytus grandmvus Scudd., Tert. Ins. I?. A., 481-482, PI. viii, Fig-. 20 (1890). 

Although no additional specimens of t.his species have been found since 

t.hose described in my Tertiary Insects, 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. 

Cnreep River, Wyoming, F: C. A. Richardsoq IL. A. Lee, A. S. Pnckard 
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~UGNAMPTCR I)ECEMSATlJs. 

Eugnamptus decenasatus Bcudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 764-765 
(1878); Twt. Im. N. iZ., 483, Pl. VIII, Fig. 1.2 (1800). 

The single specimen from which the species was described is still the 
only one known. 

Green river, Wyoming. S. H. &udder. 

RHYNCHITES Herb&. 

A numerous group of nearly cosmopolitan distribution, though much 
richer in the northern than in t,he southern hemisphere. We have more 

than R dozen species in the United States, occurring mostly in the West, but, 
it is far more a,bundant, in the Old World. Four fossil species have been 

described from the I3uropea.n 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 t’o R. 
sileuzzcs Heer, from Oeningen, which is a much slenderer insect, and the only 
one which approa,ches ours in the length of the snout. As will be seen fur- 

ther on, it is quite probable that some of the European forms referred ‘o 

Rhynchites will have to be placed in the subfamily 1sothein;e. According 

to La’cordaire, the beetles of this genus frequent by preference flowers and 
the leaves of trees. 

RHYNCHITES SUBTERRANEU~. 

Pl. IV, Fig. 12, 

The head is smooth, except for a slight t,ransverse 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 arc 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 st’alk a’nd perhaps half as broad again as long, with 

Jronrlded sides, while the batial joiut of the club is cuneiform, truacate at; 



- each en , Yr as broad as long, and preceded by long and slender Joints, t *. : 
just preceding the cuneiform joint a little enlarged at the apex. Thorax 

poorly preserved, but apparently a little granulate;. Elytra too poorly 
preserved for definite description, not very strongly arched. Hind tibiae 

scarcely stouter than the antenna1 club. Abdominal joiuts very sparsely 
granulate. 

Length, exclus;ve of rostrum, 5.2”“; of rostrum, 2%~~: of 
antennae, 2.1”“. 

Florissant, Colorado, one specimen, No. 13682. 

The species does not appear to agree well with any of the described 

fossil species of Rhynchites most of which, indeed, as already stated, must 
be removed from the genus ; and from our modern s 
differ in its relatively much broader thorax. 

Subfamily ISOTHEINZ. 

The genera belonging here, and especially those 
have all the aspect of Calandride, wit.h their elongate form, porrect ros- 
trum, and SUF -et-,Aical head; but the relatively great head, ungeniculated 

antenna, Ullt: loose club of the same, t,he four-jointed tarsi, and the subequal, 

completely delimited segments of the abdomen prevent the possibility of 

any such reference. 
They are peculiar among Rhynchitidze for the moderate separation of 

the fore and middle COXEE and the insertion of the antennw, which is before 

the middle of the basal half of the straight and porrect beak. These char- 

acters show an approach to t.he PterocolinE rather than to the Rhynchitidz, 

but they have narrow metasternal side pieces. It seems fitting, therefore, 

that they should be separated as a distinct subfamily. I 

To judge only from the descriptions and figures of the species of fossil 

RhynchitidE 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. hay& and R. orti~~, have the anten- 
nae attached at the very base of the rostrum, showing, at least, that they 

can not properly be plac’ed in Rhynchites, and the same is the case with th 
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remarkable form found at Oeningeh, for which Heer has proposed the name 
Antliarhinus, on account of the rostrum “ of a hair-like fineness.” 

The occurrence of other Rhynchophora, which must plainly belong to 

the Rhynchitid~, but which share with Pterocolus some characteristics other-’ 
wise peculiar to it, is distinct evidence that Le Come was correct in sepa- 
rating Pterocolus from the genera with which it had been formerly asso- 

ciated and placin, w it in the RhynchitidE. 

There appear to be two groups of genera belouging to this subfamily, 

which provisionally may be regarded as tribes. They may be separated as 

follows : 

Table of the tribes of Isotheince. 
‘_ 

Large species normally of an elongated form with stral, ‘eht dorsum, the head generally 
of considerable length and the rostrum always rigidly straight . . - . . . . . Isotheilzi. 

Small species normally of a plump and compact form, with well-rounded dorsum, Dhe 

head shorter .the rostrum either straight or gently curved . . . . . _ Tozorhpchini. 

Tribe ISOTHEINI. 

The members of this tribe are peculiar for their con&:. <able size, tht 

elongate, more or less parallel-sided form, there being scarcely S &lj+Gf 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 a,; 

‘in the succeeding tribe; the head is usually of exceptional length, and thl 

rostrum always rigidly straight and porrect, and usually long and slender 

Table qf the genera of Isotheini. 

Rody elongate, fully two and a half times longer than broad or high; rostrum dire&e 
nearly straight forward; joints of club of antennae larger at apex than a 

base. 
Ninth and tenth antenna1 joints only a little larger at apex than at base. Thir 

ventral segment of abdomen as long as the second.. _ . . . . . . - . Paltorhynchu 
Ninth and tenth antenna1 joints twice as broad at apex as at base. Third veutr 

segment of abdomen shorter than the second . -. . . . - _ _ . . -. . . . . . . . Isotsotke 
Body stouter, but little more than twice as long as broad or high; rostrum more or le 

declivent ; joints of antenna1 C~LI?J not enlarged apically . - . . . !!!‘~y$)artorkynchz 

MON XXI- 2 
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PALTORHYNCHUS (7taAzbv, Pz&os) gen. nov. 

Closely allied to Isothea, described below, differing from it in the gen- 

eral form of the body and the structure of the antennae. The form is dia- 

tinctly 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. Antenme 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. 

llxble of the species of Paltorhynchus. 

A large species, with Coarse sculpture; elytra with a deep, median, longi- 
tudinal sulcation . _ _ . _ _ . _ _ _ _ . _ _ _ _ _ _ _ .- . _ . . _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ narwhal. 

A species of medium size with delicate sculpture; elytra with no conspic- 
uous sulcation . . _ _ . . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ reetirostris. 

A small species, with subdued sculpture; elytra with a pair of longitudi- 
nal sulcations, one median, the ot,her subsntural . _ _ . . _ _ _ _ _ . . _ . _ _ . _ . . bisulcatus. 

PALTORHYNCHUS NARWHAL. 

Pl. I, Figs. 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 beneat,h by a corresponding sulcation, adding to 

it’s d.istinctness, fading out before attaining the posterior margin. Elytra with 

similar, but even larger and sometimes more distant circular granulep, show- 

ing a tendency, especially on the sutural half, to a longitudinal arrangement; 
a lit,tle within the middle of each elyt.ron and parallel to the suture is a deep, 

straight sulcat’ion, scarcely fading before reaching eit,her ext’remity of the 
. elytra, and another, perhaps weaker, originat.ing not very far from the same 

point and becoming submarginal. 
Length of body, i:Icluding rostrum, 10-11”“‘; of rostrum, 25-2*751’1”; 

breadth of body, 2.6-2.9”“. 

I Florissant, Colorado. Four specimens, Nos. 463, 12247 a,nd 12248, 

.and from the Princeton collection, Nos. 1.580, 1.847. 

PALTORHYNCHUS RECTIROSTRIS. 

Pl. IV, ‘Fig. 8. 

A smaller species than t,he last, with more subdued sculpture, heavier 

and coarser antenna+ and relatively longer beak. Head tra+sversely and 

regulasly corrugat,e, with a few independent granulations above. Prothorax 
not very coarsely, and not prominently granulate, the surface uniform with- 

out a lateral ruga. I&ytra feebly st’riate, with scattered dull gra,nulations 

larger a,nd more distant from each ot’her 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. . 

PALTORHYNCHU~ ? BIsuLcATus. 

Pl. VIII, 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 rernark- 

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 loiigi 

tJudinal strk close beside the middle line. The elytra are together abou c 
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half as long again as their greatest width, pun&ate like the prothorax, but 

the pun&a here with a longitudinal arrangement, and besides each elytron 
ha,s two;ows of conspicuous pun&ate strize? 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 (EZ’GC&C~), 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. Antenna almost as long as the greatest 

width of the body, fully a third longer than the beak, joints l-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 tru 
cate, the terminal joint obovate. Eyes large, lateral, not very prominen 

Legs somewhat shorter than in Rhynchites, but with identical form, inclu 

1 ing the tarsal joints, unless the penultimate joint is more deeply bilobat 
Structure of elytra indeterminable. Third ventral segment of abdomen dis- 

tinctly shorter than the second. 
The form of the body in this genus 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 ALLENI. 

Pl. IV, Fig. 2; Pl. VIII, Fig. 1. 

The specimen, admirably preserved in most of its details, lies upon its 

back, so that the sculpturing of the clytra can not be determined. The 

head is transversely and rather delicately st)riate, the striz turning some- 



what forward at the base of the rostrum. The prothorax is delica,tely 

gramdose, as are also the hind fernor% 
Length of body, including rostrum, 7.5”“; 

3’“‘” ; of antenna3, 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 Nat’ural History, New York. 

TRYPANORHYNCHUS (I~V’XLXYOY, p~‘yxos), 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 moderately large, more or less oval, almost or quite 
longitudinal, situated next the base of the rostrum ; the antennae are 
inserted a little” beyond the base of the rostrum, and in the only specimen 

in which they can be made out the basal joints are destroyed; the antennae 
are about as long as the rostrum, the fourth and fifth joints cylindrical, 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 distinctly 

enlarged, and also more or less truncate npically; 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 

!i%ble of the species of !l’rypanorhynchus. 

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. _ _ _ _ . . corruptivzts. 

Smaller. Rostrum nearly or quite as long as head and thorax together, tapering 
throughout; longer axis of eye almost identical with that of rostrum _ _ _ _ depatus. 

Smallest. Rostrum of the length of the prothorax only, equal throughout or possibly 
tapering at base; longer axis of rye inclinetl slightly from that of rostrum. _ sedutus. 
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TRYPANORHYNCHUS CORRUPTIVUS. 

Pl. IV, Fig. 7. . 

Ihe head tapers rapidly from the base and is rather heavily and t 
versely corrugat,e, broken into granulations to a slight extent around th 
eyes, which are very regularly broad-ovat’e, 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, 
I 

so as to appear almost more corrugate than granulate, but completely 
irregular above. Elytra with series of punctate strize. 

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. IV, Figs. 5, 10. 

Read 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 1: COWU&~ZIUS, 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 granulat,e 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, 2~5”“. 

Florissant, Colorado. Three 
the Princeton collection, 1.867. 

. 
TRYPANORHYNCHUS SEDATUS. 

Pl. II, 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; 



this is rather slender, apparently equal or a little stout’er at base than in 
the middle, of the length of the prothorax, and with the slightest possible 

arcuation. Prothorax densely but not very coarsely pun&ate (granu1at.e 

by reverse), with the slightest possible indication of a somewhat irregular 
transverse disposition. Ely”ra rather coarsely punctate-striate, the inter- 

spaces also punctate, but more finely and less conspicuously. 
On account of its small size, the punctxte head free from transverse 

corruga,tions, 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 longitudikl 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 mm ; height of body, 1.5”‘“. 

Florissant, Colorado. One specimen, No. ?SlS. 

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 Y’!~~~~~orh~nchus se&&s; 
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 _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . . _ _ . _ . _ _ _ . _ . 
Rostrum gently curved. 

_ . . . _ _ _ Docirhynchus. 

Head excluding rostrum almost as long as the prothorax. 
Body elongate, relatively slender, much more than twice as long as high 

Teritrum. 

Body compact, rounded, stout, scarcely twice as long as high.. Toxorhynchus. 
Head excluding rostrum VPPV much shorter than prothorax. . . . . _ . . . . . Pteganu.s. 
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DOCIRHYNCHUS (6 0x25, ~v’yxos), gen. nov. 

A genus of RhynchitidE comprising beetles of smaller size and plumper 
form than the others in the subfamily of Isotheinae, in which, on account.of 

its general resemblance to them and the character and insertion of the an- 
term33, it appears to fall. Of the separation of the cox~ 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 

anterm= &e 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, ha’rdly 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 prot’horax is higher than long, even ; the elytra well arched, the 
sculpture longitudinally di.sposed; t,he 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 tha’n the elyt,ra .................................... terebrans. 
Rostrum alone as long as tEle elytra ....................................... .cuZez. 

DOCIRHYNCHUS TEREBRANS. 

Pl. IV, Fig. 6. 

The head is transversely, regularly, and finely corrugate at base, deli- 

cately, feebly, and fine1.y granulate in front, the beak with two or three 
longitudinal somewhat beaded carin=; 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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‘iudinal lines. The elytra are feebly carinate, the ca’rinx: granulate, the 
granula,tions dull and r&her smaller than on the prothorax; a few scattered 

short hairs can be seen. The abdominal seelents are feebly, coarsely, and 
transversely corrugate, the ‘corrugations irregular and broken. 

The specimen figured does not show the antennae. 

Length of body, excluding rostrum, 3.5”“; height, 2mm; length of ros- 
trum, 1.6”“. 

Florissant, Colorado. Tl lree specimens, Nos. 498, 6982, 7558. 

PI. VIII, Fig. 2. 

The sculpturing of the surface is somewhat odscurely preserved, but 

the head can be seen to be transversely corrugate, and the beak, which is 
excessively lo-ii g and straight, as long by itself as the elytra, is longitudi- 
nally carinate. The prothornx 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”“. 
Florissant, Colorado. One specimen, No. 8823. s 

TERETRUM (z~~&IPoY), gen. nov. 

Head conical, nearly as lon g as broad, the eyes rather large, inferior, 
the facets large and few in number; rostrum gently curved, moderately 
slender ; antenna: 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. _ _ . . . . . . . . _ _ _ _ _ . _ . pies&urn. 
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TERETRUM PRIMULUM. 

Pl. IV, Fig. 3. 
e 

Head very delicately, finely, regularly, and transversely corrugated 

or carded with a few granulations anteriorly ; rostrum smooth, imperfectly 
preserved, but evidently very b wently 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 carin= not well pre- 

served. = 
Length, excluding rostrum, 3.75”“; height, 1.8”“; length of rostrum, 

1.5”“. 
m No. 6377. Florissant, Colorado. 

TERETRUM QUIBSCITUM. 

m Pl.vq Fig. 6. 

Head obscure but apparently rather coarsely granulose, the rostrum of 
t e 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, excluding rostrum, 2.7”“; height, 1.2”“; length of rostrum, 
0.6 mm. 

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 yesemblance to the European Cossolzzcs 
mccrionii Oust. from the Aix Tertiaries. 

TOXORHYNCHUS (zbzov, fiv’yxos), gen. nav. 

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. Antenna, obscurely preserved in,only a single 

specimen of one of the species, inserted very near but not at the base of the 

beak, is long as it, slender, the club co&posed of subiuadrate joints not 
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greatly enlarged. Y 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. 

Eye not much, if any, wider than the be&; the latter of ordinary stoutness. .minusctclus. 
Eye three times as wide as the beak; the latter exceedingly delicate. _ _ _ _ . _ .occbZatus. 

TOXORHYNCHUR MINUSCIJLUS. 

Pl. Iv, 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 

tibizq minutely and faintly transversely corrugate, on thq, tibia showing a 
t,endency to break up into granulations. 

Length, excluding rostrum, 2mm; height, 1.1”“; length of rostrum, - 
0.6”“. 

Florissant, Colorado. Seven specimens! Nos. 7344,8952,9224,10024, 

10902, 14490, 15256. 

T~XORHYNCHUS OCULATUS. 

Pl. IV, Fig. 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 mm in diameter; rostrum excessively slen- 

der. Prothorax very delicately tnd uniformly granulate, and also, as far as 

can be seen, but less delicately, the abdominal segments. Elytra with 

heavy and coarsely b trranulate carin=, the interspaces delicately granulate 

like the thorax. 
Length, excluding rostrum, 3.15”“; height, 2” 
Florissant, Colorado. One specimen, No. 13600. 

STEGANUS (~7e~/avd~~), 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. 
l]he eyes are small, transversely oval. The beak is separated from the 

head by a distinct though fine constriction, is slender, scarcely arcuate, por- 

rect, fully as long as the prothorax. The antelm= 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 length. 

Apparently the pygidium is covered. 
A single species occurs, in the Roan mountains of western Colorado. 

STEGANUS BARRANDEI. 

Pl. VIII, 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 
Kdth 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 punctat,o-rugose, but more densely than the prothorax, and with dis- 
tinct longitudinal arrangement, the pun&a following faintly impressed 

strize much narrower than they. 
% ---.- 

1 In allusion to the erwelopad head. 
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Length, excluding rostrum, 4.3”“; height, 1.5”“; length of rostrum, 

I.7 mm. . 
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. 

Family OTIOREllYNCHIDiE. 

The Otiorhynchidz are well represented in the American Tertiaries, 
the numerical preponderanpe 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. Excepting in the Scolytidae, 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 Otiorhynchidze as thoroughly characteristic of this fauna. It is a fur- 
ther curious fact that the Florissant Otiorhynchid~ are mostly made up of 

members of different tribes from the others, the Evotini and Promecopini 
belonging exclusively, or ahnost 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 bv a single snecies. 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- 

chid= 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 Polydrosus, 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 Otiorhynchidze in the American Tertiaries, and particularly 
in the Gosiute fa>una, 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 und $xWil Otiorhynchido3. 
.~. ~~~_- 

Recent North 
American. (Hen- 

sham’s Catalogue.) 

I 

Tribes. ~~ 
Number 

of 
specks. 

__~-~~ 

Brnchyderini . _ _ _ __ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ 13 
Ophryastini _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 40 
Otiorhynchini.... _______ ___________ 27 
Dirot,ognathiui _ _ _ _ _ _ . _ _ _ _ _ . . . _ _ _ _ _ _ 1 
T:hnymecini...-...--- _..___ _______. 7 
Cyphini... ______ ____ ___._ ___ _.___ _. 13 
Ewtini...... ______ _ ___. _---_.--__. 3 
Phyllobiini ____ _____i________ -.___-_ 5 
Promecopini... ____ _ ___.______ _ ____ _ 6 
Pridorhynchini _ _ _ _ _ _ _ _ _ _ _ _. . _. _ _ _. 0 

-- 
Total ____ _ ______ _ ____. _-.__--. 115 

-.-- 

.- 

Per 
centago. 

Number 
Of 

species. 

11.3 
34.8 
23.5 

0.9 
6.1 

11.3 
2.6 
4.3 
5.2 
0.0 

(: 

, _- 
100.0 

Tertiary 
North American. 

6 
13 

9 
0 
1 
3 
5 

*: 6 
4 
0 

-~ 
47 

-I . 

T 

Per 
:entage. 

12.8 
27.7 
19.1 

0.0 
2.1 
6.4 

10.6 
12.8 

8.5 
0.h 

-- 
100.0 

L 

Tertiary 
European. 

Number 
of 

species. 

5 
0 
6 
0 
1 
2 
0 
2 
0 
1 

~- 
17 

I- 

- 

Per 
colltago. 

Tribe BRACHYDERlNI. 

A half dozen fossil species of this tribe have been found in America, 
three species of Epicaerus, typical of the Gosiute fauna, and one species 

each of Hormorus, Trigonoscuta, and Tenillus, the last an extinct type, all 
fi-om 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 
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of Otiorhynchidae, 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 an 

Corent by Deichmaller and Oustalet, and two of Brachyderes from Aix b ihI 
the latter. Weyenbergh also claims that Anisorhynchus occurs at Solen- 

hofen in the Brown Jurn. . 

a, EPICTRUS Lapbrte. 

This 1s an exclusively Amerlcan type of weetil, far more abundant in 
pica1 and subtropical than in temperate America, but three or four species 

occur 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. 
!Cable of the species of Epiccerus. 

Larger species, exceeding 5~5~~ in length exclusive of rostrum. _ _ . . _ . _ _ _ _ . .exanimis. 
Smaller species, not exceeding 5”l”’ in length. 

Strize of elytra more narrowly separated; eyes transversely ovate . _ . . .~.saxatiZis. 
St.riz of elytra more widely separated; eyes circular . . - . . - . - . . . . . . . . . _ _ efossus. 

EPICBRUS EXANIMIS. 

Eudiagogus exanimis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 58 (1876). 
Epicmrus exanimis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 765 (1878) 

Ins. N. A., 479-480, PI. VII, Pig. 31, Pl. VIII, Figs. 30, 31, 38, 42 (1890). 

This is the commonest species in the Green river beds. 

additional specimens have been found, consisting mostly of elytra only, 

though half a dpzen 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 description 

that the fourth and fift,h 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 
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measurements of the interspaces between the elytral stri= in the original 
description are twice too large. 

Green river, Wyoming,frorn 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. S. 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. S. 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. 

EPIWERUS SAXATILIS. 

Eudiagogus saxutilis Scucld., Bull. U. S. Geol. Geogr. Sum. Ten., II, 84-85 (1876). 
Epiccerus saxatilis Scudd., Bull. U. S. Geol. Geogr. Surv. Ten., IV, 765 (1878); Tert. 

Ins. N. A., 478-479, Pl. VIII, 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. Lee; 

another in the same place but at a different station, namely, the bluffs behind 
the town, No. 717, U. S. 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 striae. 

EPIWERUS EFFOSSUS. ’ 

Eudiagogus eflossus Scudd., Bull. U. S. Geol. Geogr. Sum. Terr., II, 85-86 (1876). 
Epicawus efossus Scudd., Bull. IJ. S. Geol. Geogr. Surv. Terr., IV, 765 (1878); Tert. 

Ins. N. A., 4X0-481, Pl. VIII, 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 strize give 
in the original description 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. II, Fig. 4. 

Provisionally, until further material is obtained, I place in this genus a 
species which seems to belong here or in its near neighborhood from the 
structure and relations of the posterior coxae, the straight suture between 

the first and second abdominal segment, the length of the antenna1 scape, 
the form of the rost,rum, and the general facies; but the length and slender- 

ness of the funicle of the antennae, and indeed of the scape as well, indicate 
that it should be placed outside of it but in the near vicinity; 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 rug=; rostrum (incorrectly rendered on the plate) straight, 
de&vent, nearly as lon g 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. AntennE 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 indistinct circular lenticles, probably casts 
of rat.her weakly impressed puncta, 

MON XXI- 3 
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Length, 10”“; rostrum beyond eyes, 2,,; elytra’, 7”““; height 

3.75”“. 

Florissant,, Colorado. One specimen, No: 8787. 

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 antenna1 strobes, 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 COXZE, 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 i&t segment are points of particular resemblance. 

TRIGONOSCUTA INVENTA. 

Pl. II, Fig. 3. 

Body stout, compact, a little more than half as long again as broad. 
Head small, finely pun&ate; eyes large, transversely broad-oval; antenna1 
strobes scarcely oblique ; rostrum shorter than the head, rather stout as 

seen laterally, sparsely and not very finely punctate. Prothorax apparently 

fully twice as broad as long, densely and ratther finely punctate; in front, 

finely and transversely striate. Elytra coarsely punctato-striate, the inter- 

spaces with a single row of finer circular pun&a, 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. 
TibiE moderately slender, not flexed. First and second abdominal seg- 

ments long, separated by a sinuous suture; whole under surface densely, 

uniformly, and rather coarsely pm&ate. 
The specimen shows at the same time dorsal and ventral aspects, but 
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the thorax is part~ially and the head c,ompletely turned to show a side 
view. 

Length, exclusive of rostrum, 5.25”“; rost’rum, 0.5”‘” ; breadth, 
3.2”“: 

Florissant, Colorado. One specimen, No. 2271. 

TENILLUS (z&iv@, ‘z’Ahos), gen. nov. 

The length of the beak of this insect suggests at first that it belongs 
to the Curculionid=, but the completely concealed metasternal epimera, 

with the stoutness of the rostrum, indicate pretty clearly that it belongs to 
the Otiorhynchidz. As the thorax shows no signs of postocular lobes or 

firnbriz, and the antenna1 strobes are lateral and curTye down so as to ter- 
minate beneath the eye, it clearly belongs in the Rrachyderini, 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 nnd longitudinal. The thorax is tapering without ocular 

lobes or fimbri=. The first and second abdominal segments are subequal 
and slightly longer than the equal third and fourth, all with distinct and 

X simple sutured, as far as can be seen. Tibiae a little arcuate, the third 
tarsal joint apparently not wider than the second. It would seem to be not 

far removed from Trigonoxcuta and Calyptillus. 
A single species is known, from Florissant. 

TENILLUS FIRMUR. 

Pl. VIII, Fig. 8. 

Head subconical, punctate, as coa’rsely but not quite so densely nor 
nearly so deeply as the prothorax ; eyes fully ha,lf as long again a,s high, 

. 
infringing on the beak, which is stout, considerably arcua,te, especially 

toward the apex, longer bhan the thorax a’nd nea’rly twice as long as the 
head, apparently smooth. Prothorax much higher than long, t’apering, very 
densely, rather coarsely, and deeply punt ta,te. IJndor surfk~e of t’horax 

similarly but even more densely punctate; of abdonien, indixt’inctly puilctnte. 
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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, @85”“; height, 2”“. 

Florissant, Colorado. One specimen, No. 3023, collection of R. D. 

Lacoe. 

Tribe OPHRYASTINI. 

With the exception of a couple of species, referred to Ophryastites as 
indicative of an alliance to Ophrynstes, and which come from Florissant, all 

the fossil species of this tribe, relatively the most important of the family, 
are characteristic of the Gosiute fauna. They consist of four species of 
Ophryastes, two others of Ophryas’tites, one of Exomias, and four of Phyx- 

elis. None of these genera have been elsewhere recognized in a fossil state. 

OPHRYASTES Schiinherr. 

Excepting a single &berian 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 

fauna. 
Table of the species of Ophryastes. 

Elytra not exceeding 7~5~~ in length. 
Eyerounded beneath............................... 
Eyepointed beneath. _ _ _ _ _ . _ mm 

Elytra exceeding LVm. 
Elytral punctures large r Elytral punctures small, 

Ophryc v&es actus scu ldtl 
Tert. Ins. N. A., 477-478, PI. VIII, Fig. 39 (1890). 

No additional specimens have been found. 
Green River, Wyoming. S. H. &udder. 



OPHRYASTE~ PETRARUM. 

Pl. VIII, Fig. 10. 

I have placed this insect in the same gems as 0. conzpactus of thb 
Green river beds, from their close general resemblance, although the totally 

different form of the eye would seem to forbid it. It is a little larger thin 

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 antenna1 strobes oblique, 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, 95”“; of snout, beyond eye, 0.1”“; of 

elytron, 7.3”“; height in middle, 4”‘“. 

Roan mounbains, 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. 

Pl. VIII, Fig. 7. 

Only a single elytron has been found, but this agrees so well in form c 
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 striaz are either naturally very flat or have 
been abraded; the striae suddenly depressed, but not very deeply, except 
by the equally abrupt and somewhat deeper, large, circular puncta, which 
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are separat.ed 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, IO”“; greatest width, 4.5”“. 
Roan mountains, at sumrnit of bluffs at head of East Salt creek, 

west.ern Colorado. One specimen, No. 102, U. S. Geological Survey. 

OPHRYAXTES? 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 ouly 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 is hardly 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.yart is broken off, but its full length is 

estimated to have beeu about 15.5”“; the fragment is 13.5”” long and 
6.5”” high. 

The very highest beds on the summit of the buttes on the right ba,nk 
of the White river, Utah, next the Colorado boundary. No. 920, U. S. 
Geological Survey. 

OPHRYASTITES~ gen. nov. 

Under this generic name I propose to group such species as are 

insufficiently represented, by elytra which call 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. 1 hey 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, aud 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. 



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

Punctures of stri:;e large and shallow.. . . _ _ _ . . . _ _ _ _ _ _. . . _. . . . . _ . aikcolzszl 
Punctures of strin: small and deep.. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. . _ _ _ _ _ . _ .cinereu 

Elytra nearly or quite two and a half times as loug as broad . _ _. _. . . . .digressu 
6 as broad _ _ _ _ _ . _ . . _ _ . --.w.....-.....e._. 

I 

dispertitus 

PHRYASTITES AIlSCONSUS. 

Pl. Ix, Fig. 1. 

e larger than either 0 

structure, and apparently was densely scaled; the interspaces between the 

strize are heavily and coarsely ridged, and the punctures moderately large 
and moderately deep, the strix themselves not deeply or at least not sharp1 
impressed. ‘1 

Length, 7”“; breadth, 3.25”‘“. 
Florissant, Colorado. Three spBcimens, Nos. 506, 1099, 11309. 

OPHRYASTITES CINEREUS. 

Pl. VIII, Fig. 12. 

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 strize 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 mn’; probable length of elytron, 6”“; greatest 

breadth, 2.75”“. 

‘Florissant, Colorado. One specimen, No. 972, 

OPHRYASTITES DIGRESSUS. 

Pl. IX, Fig. 2. 

Ii. S. Geological Survey. 

This species differs from the other two in the much more elongated 
form of the elytron, and in the more distinct impression, apically, of the 
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marginal stri= of either side. The int,erspaces appear to be nearly flat, the 

stria: fine and slightly impressed, a’nd the punctures distinct, but slight and 

exceptionally distant. 
Length, 6.5”” ; breadth, 2.5”“. 
Lowest shales, White river, western Colorado. 

487, U. S. Geological Survey. 

OPHRYA~TITES DISPERTITUS. 

Pl. IX, 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 East Salt creek. One specimen, No. ;35, 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. 

EXOMIAR OBDUREFACTUS. 

Pl. IX, 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. Proth0ra.x 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 striz 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, 1.1”“; 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. S. Geological Survey. 

PHYXELIS Schiinherr. 

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. 

k%ble of the species of Pkyxelis. 

Larger forms, exceeding 3CPn in length : 
Eye small, transverse. . _ . . . . . . . , _. . . . . . . . -..-_... clilu’sus. 
Eye large, subcircular. _ _ _ . _ _ _ _ _ . _ . _ _ _ . . . - ----.... 6%WiSSUS. 

Smaller forms, less than 3-EW in length _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . _ _ _ .evigcratacs. 

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

PHYxELIS DxLAl%uS. 

Pl. VIII, Fig. 11. 

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 obov&e transverse eyes to be seen. 

The beak is more than two-t,hirds 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. Elytra a little broader than the thorax, each fully 
twice as long as broad, broadly rounded apically, subequal, the surface 

very faintly scored with fine strix and profusely, finely, and faintly punctate. 

Length, including rostrum, 4”“; elytra, 25”“; breadth, 2mm. 
Green river, Wyoming, from the bluffs behind the town. One speci- 

me-n, No. 984, U. S. Geological Survey. 

PHYXELIS EXCISSUS. 

Pl. VIII, Fig. 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 fl*om 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 stri=; 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, 3.75”“; elytra, 2.6”“; height, 1*75”“. 

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

Geological Survey. 

PHYXELIS 'EVIGORATUS. 

Pl. VIII, Figs. 13, 14, 15. 

Head very short, nearly concealed from above by the prothorax ; eyes 

rather small, circular; rostrum moderat’ely 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 extremity, 
the sides full, the surface rather coarsely and IFery 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 a,nd 
apparently spa’rsely pilose. 
rather stout snd straight. 

Legs short, the femora rather broad, the tibix 

and ~kutely pnnctate, the 
Abdomen rapidly tapering posteriorly, feebly 

suture between the first and second segments 
(either of which is as long as t’he third and fourth together) slightly angu- 
late or curved, the convexity forward. 

Length. excluding rostrum, 3-25""; 
breadth of thorax, 1.2 mw. 

rostrum 0.5”“. 7 , elytra, 2.25 lrllll; 

White river, Utah, next the Colorado line, from the very highest parts 
of the but’tes. Two specimens, Nos. 898, 901, U. S. Geological Survey. 
Roan mountains, western Colorado, near the richest beds at summit of blu& 
at head of East Salt creek. One specimen, No. 960, U. S. Geological Survey- .) * 

PHYXELIS ERADICATUS. 

Pl. VIII, Figs. 17, 18. 

This species, which, if the specimens here collected really belong to- 
gether, varies considerably in size, differs from the preceding, 1’. @ornt,ss, 
mainly in the greater slenderness of the elytra and their coarser and sharl,ey 
markings. I n tl 1~ 1 - le dIgeat the elytron is about two and a third times Iongel. 
than broad, with llearly straight sutural margin, very strongly arc[late outer 
margin, and subacuminate apex. There arc ten punctured striz, the striz 
rather shallow and not sharp), and tl le 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 1)receding 
species in every particular except that it is more bluntly rounded behind. 

Length of elytra, 2.1-4.1”“; width of same, O*75-l*8’nm. 
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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. S. 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 identi&al 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 t’he 
Pleistocene, Heer and Flach having described three or four species or vari- 

eties which are regarded as ident,ica’l 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. 

Ta of Otiorhynchus. 

Elytra exceeding 5mm in length. 
Prothorax only a little higher than long; p unct~ of the elytra longitudinal .pedtus. 
Prothorax nearly ‘twice as high as long; puncta of the elytra circular. subteractus. 

Elytra not exceeding 4ml*1 in length. 
Strix between the punctures distinct and sharp.. . _ . _ _ _ _ _ _ . _ _ . _ . . . . _ . . tumlm. 
Striz between the punctures iudistiuct _ _ _ _ . . . . . . _ . _ . . . . _ . _ _ _ . . . . . . . . . .$accws. 
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OTIORHYNCIIUS PERDITUS. 

Otiorhynchus per&us Scudd., Bull. ‘U. S. Geol. Geogr. Sum. 

766 (1878) ; Ted. Ins. N. A.; 476-477, Pl. VIII, Fig. 25 (1890 

No additional specimens have been found. 

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

Closely allied to 0. perditm, from which it differs in it’s slightly ‘larger 
. . 

size, slightly more curved and stouter rostrum, and somewhat dnYermg 

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 t.rans- 
verse, slightly broader a’bove than belo’w, 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 elyt,ra are well 

arched, twice as long as broad, with series of rather feebly punctate, rat,her 
heavy strip, the pun&a shallowly impressed and circular instead of being 

longitudinal as in 0. perdihs; the interspaces are feebly arched a’nd deli- 

cately subrugulose. 

Length, Ymru; rostrum beyond eyes, 1.7”“; height of same, 0%““; length 

of elytra, 6”“; height of body, qmm. 
Roan mountains, at summit of bluffs at head of East Salt creek, west- 

ern Colorado. One specimen, Nos. 54 and 133, U. S. Geological Survey. 

OTIORHYNCIIUS TUMBAL 

Otiorhynchus dubius Scudd., Bull. U. 5. Geol. Geogr. SLUT. Ten., IV, 766 (1878). 
Otiorhynchus turd@ Scudd., Text. Ins. N. A., 477, Pl. VIII, 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. 

Pl. IX, Fig. 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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tlleir entire length, the surface microscopically punetate with closely 

crowded, very shallow punctures running into each other laterally, so as 
to effect a faint and exceedingly delicate transverse wrinkling; besides 

\vhic11 there are longitudinal rows of rather large, deep, circnlar punctures 

(b .,l-lh 1 .t e?c i -e e eva ions in this cast) removed from,each other by consiJn~‘~1~1~r 

more than their own diameter. 
Length of elytron, 4”‘m; breadth, 1.2”“. 

Roan mount,ains, western Colorado, from close to tile richest beds at 
the summit of the cliff at head of East Salt, creek. One specimen, No. 1, 
IJ. S. Geological Survey 

OTIORHYNCHITES. 
. 

Eritsch has employed this term for the elytron of a, Coleopterous insect 
from Secondary rocks pla,inly 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 &mch larger than our native species of Otiorhynchus. Four species are 

described, two from the Roanmountains, Colorado, one of these also from 
Green river, and one each from Fossil, Wyoming, and Florisszmt, Colorada. 

Table 0J‘ the specicr of Otiorhynchites. 

Markings of elytra relatively delicate. 
Outer inaqin of elytra nearly parallel to inner.. _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ .absentivus. 
Outer margin strongly convex. 

Interspaces hetmeen Ike strix: flat. _ . _ _ . _ . _ . _ _ _ _ . _ _ . _ _ _ . . _ _ _ _ _ I _ _ _ _. tysoni. 
Interspaces betmeen the strize strongly convex. . _ _ _ _ . . . “fossilis. 

Markings of elytra exceedingly heavy. _ _ - _ _ _ - _ _ _ _ . . _ . . _ _ _ _ _ commutatus. 

OTIORHYNCHITES ABSENTIVUS. 

Pl. Ix, Fig. 13. 

Elytra somewhat elongated, subparallel wit11 with 
ten rows of moderately deep punctate stri=, subconfluent and evanescent 

at the tip, the tenth stria entire, the pancta circular, with a slight 

tendency to become longitudinal, moderately deep, each separated from its 
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fellolvs by considerably more than its own diameter; the interspaces flat 

and densely clothed with rat.her coarse pile. 

Length, 7”” ; bregc$:ll, 3”“. 

Florissant, Colorad&. One specimen, No. 969 and 970, U. S. Geolog- 

ical Survey. 

OTIORHYNCHITES TYGONI. 

Pl. IX, Fig. 12. 

Klytron 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 stri=, 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 ot,her 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.) . 

I have given this species the name of the late Phil;p T. Tyson, the 
geologist of Maryland. 

OTIORHPNCHITES FOSBILIS. 

Pl. VIII, Fig. 9. 

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 deepiy impressed, sharp s:triz, the second a’nd third 

strongly areuate at apex, almost meeting the tenth and inclosing a small 

open space, wllere the intermediate strix converge but do not become ‘even 

subconfluent, fading apically; pun& strong, those of the first strip, linear, 



the others subcircular, a little elongate, deeply impressed; interspaces 

strongly convex, almost ridged, especially on the ’ n * third. 
Length, 5.5”“; breadth in middle, 2.5”“. 
Fossil, Wyoming. One specimen, 1”’ No. 564, U. 8. eo oglcal Survey. 

OTIORHYNCHITES COMMUTATUS. 

Pl. Ix, 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 
extreme 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 SU~CI, * bridged by rather narrow, 
distant, transverse carinze. 

* Length of fragment, 4.75”“; probable length of elytron, 5 5 mm; breadth, 
2.5”“. 

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

NJGOPTOCUS Horn. 

A single Floridian species represents this genus, to which with. some 
doubt 1 have referred a fossil from the Roan mountains and White rmr of 
western Colorado. 

N~0~T0cus ? sp. 

Pl. IX, Fig. 6. 

A couple of specimens showing very short and broad elytra, rapidly 
descending behind, are referred here provisionally. I-t is quite poybl; they 

do not belong together. One specimen shows also the thorax, winch IS very 
short and broad, nearly or quite as broad at base as the elyt’ra’, t,apering 
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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 dist,ant distinct 
punctures. 

Length of body, 4%““; elytra, 3.2”“; height of body, 

White river, western Colorado, from the very lowest 
specimen, No. 544, U. S. Geological Survey. Roan mount,ains, west,ern 
Colorado, from near the richest shales at summit of bluff at head of East 

alt 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 SECULORTJM. 

Xmaymecus s.mlorzctn Scudd., Ted. Ins. N. A., 475-476, PI. VIII, 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 

mountains, but halve not> been found apart from the Gosiute fauna. Ill Eu- 
rope a species of Naupactus is described from Oeningen by Heer, an d 
Smith mentions a species doubtfully referred to Strophosomus as found in 

the Eocene of Peckham, England, 

NON XXI- 4 
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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 

fr*om 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 primordiulis Scndd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 84 (18iG); in 
Zittel, Handb. d. Pahont., I, ii, 789, Fig. 1011 (1855); Tert. Ins. N. A., 474-475, 
PI. v, Figs. 109, 109a (1890). 

This species was based on a single specimen found by Mr. W. Dent,on 

on the White river, Colorado, near the Utah boundary. No additional re- 
mains have been found. I( 

SYNTOMOSTYLUS ( Gd~7opoC, G7zTAos) nom. nav. 

This name is proposed to replace Brachystylus of Schiinherr (1845), 
since the latter name had been previously employed for a genus of Cara- 

.bid= by Chaudoir (le38). 
The genus is composed of but a single living species, the Chlorophanus 

ncutus 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. 
SYNTOMOSTYLIJS RUDIS. 

Pl. Ix, Fig. 2. 

Represented only by elytra, which show a slender, strongly convex, 
laterally arcuate form, agreeing fairly well with our Lyntomostylus a&us 
(Say) with a similar subacuminate tip, but not subsinuous striz. They are 
about three times as long as broad, the strk moderately deep and broad, the 

interspaces convex, the punctures not very deep, large, and circular, in- 

volving more than the striz, but not crowded. 
Length of elytron, 5”“; breadth, 1.7”“. 
Roan mountains, western Colorado, from near the richest shales on 
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White river, western Colorado, from the lowest sh?les 
on the southern side. Two specimens. Nos. 457, 463, U. S. Geologica 

Survey. 

ARTIPUS Schijnherr. 

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. 

The spec’ies here 
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 veq 7 stout snout, which? more nearly resembles that of 
Strophosomus, though the anJenna1 strobes 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 tTvice as long 

as broad, with fine, sharp, deep, delicately pun&ate striz; interspaces flat, 

clothed with short pile. 
Length, excluding beak, 3.5”“; of rostrum, 0.75”“; of elytra, 2.5”” ; 

height, 1.7Pjmm. 
White river, eastern Utah, from the top of the very highest buttes. 

e specimen, No. 708, IT. S. Geological Survey. 

Tribe EVOTINI. 

This is the only tribe of Otiorhynchidze 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 

extinct type called Evopcs ; the others, with three species between them, 

being Lachnopus and Omileus, American types, 
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LACHNOPUS Schiinherr. 

A characteristic West Indian genus with about forty species. A singl; 

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 Lachuopus in some important 
feature& such as the direction of the antenna1 strobes 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. 

Tuble of the species of Lachnopus. 
i 

ElyOral punctures sharply circular, separated by fully their own dia#meter; adjoining 
interspaces of equal elevation. Femora stoutest in apical half. _ . . _ .recuperatus. 

Elytral pimctures more or less, though slightly, transverse, separated by much less 
than their own length; adjoining int’erspaces of unequal elevation, Femora 
stoutestin middle __...._ __._...__.__ .____ _ _____ _____ .________._.___ humatus. 

LACHNOPU~ RECUPERATUS. 

Pl. II, Figs. 8, 12. 

Form moderately stout, oval. Head and rostrum considerably longer 
than the thorax, very finely and densely punctured, the rostrum consider- 
ably longer than the head, which is scarcely longer thau the diameter of the 

large round eye. Anteunal strobes runrling against and not beneath the 
eye, the scape passing but little the anterior margin of the same; f&icle 
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- 



lar pUllCturc3s, Usually separated by more than their own diameter, and 

situated in barely impressed sha~llow strizc, the tenth stria, complete; inter- 

spaces flat or gently convex and similar. Legs with subclavate femora 
internally emarginate apically, apically expanded and mucronate tibiq a,nd 

short and broad apically expanded tarsal joints. Under surface of the body 
and coxze densely pynctate. Second segment of the abdomen, incorrectly 
given on the plate, as long as the t\lio 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. 

LACHNOPUS HUNATUS. 

Pl. II, Fig. 1 I. 

This species is represented only by a couple of elytra, one of them 

accompanied by a leg. It differs from the preceding in the coarser punctures 
of the striq 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 dixta#nce from each other, and the 
alternate interspaces are somewhat more elevated t,ha,n the intermediate 

ones. The femora show scarcely any sign of any internal a,pical emargina- 
tion, are largest in the middle, and not in the apica, half; the tibiz are 
scarcely expanded apically and of much slenderer form. 

Length of elytra, 8.5”“. 
Florissant, Colorado. Two specimens, Nos. 420, 3975. 

EVOPES (~v’drrys), gen. nov. 

Rostrum longer and slenderer than the head, which is not prolonged 

behind the eyes; eye moderately large, circular; antenna1 strobes oblique 
and arcuate, passing beneath the eye ; antenna 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 distinctly 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 
tlremselves; club subfusiform or elongate oval, apically pointed, fully half 
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as-long as the scapc, the three joints subequal and indicated only by the 

suture. Thorax truncate at both extremities, without ocular lobes or fimbri=. 

Eiytra 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 il; length to the two following together, separated from the 

first by a straight suture. Apparently none of the ti&c 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 lnoderately broad; there are clearly no ocular lobes nor fimbria 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, aut,opically or by description, in 
slenderness of the antenna. It seems to belong nearest 

which is represented in our living fa,una by a single species 
by many others in the West India islands. 

the length and 
to Lachnopus 

in Florida, buim 

Two fossil species are known, both from Florissant. 

!L’uble of the species of Evopes. 

Rostrum stouter than the fore femora; granulation (or punctuation) of the prothorax 
sl&dued _ _ _ _ _ _ . _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ . . _. . . . .venerutus. 

Rostrum no broader than the fore femora; granulation of the prothorax distinct aSnd 
sharp. ____._ _ __.__ _ _______. __ ______, _ ____ ___._ ___. _ . . . .._..-. .- _ . 0ccuDatzcs. 

Evores VENERATUS. 
. 

Pl. I, Figs. 15, 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 I”nuch stouter t,han the fore 

femora ; prot,horax higher than long, gently arched above, scarcely broader 

,at base than at apex, truncate at each extremity. Elytra rather elongatcl, 

the lateral margin very b vently sinuate at tile base, with rows of rather 

sharp, rather deeply pun&red striae (showing on reverses a,s sharp beaded 

ridges), the punctures slight,ly longitudinal and in ea’ch row removed from 
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their neighbors bv rather more than their own length. The whole is of a 

uniform bla,ckish or blackish brown color. 
Length, excluding rostrum, 7*7’“‘“; of head and r(ostrurn, 2.3”““; of an- 

tenme, 4.2”“; of elytra, 5.5”“; height of body, 3”“. 
Florissant, Colorado. Seven specimens, Nos. 1653, 5939 and 7635, 

6543, 81572, 11270 and 13033, 11798 and 12048, 13015. 

EVOPES OCCUBATU~. 

Pl. IT, Figs. 7, 15. 

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 tha’n long, scarcely arched above, tapering distinctly forward, trun- 

c&e at each extremity. Elytra shaped as in E. veneratus, the strie slender, 

and slightly impressed, the punctures delicate, much smaller than in t,he 
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, ‘nearly as long as the int,erspaces. 

Color as in the other species. 
Length, excluding rostrum, 7”“; of head and rostrum, 2,,; of elytra, 

5.5”“. 
Florissant,, Colorado. Four specimens, Nos. 486, 8970, 11772, and in 

the Princeton College collection, No. 1.5911. 

OMILEUS Horn. 

This monot*ypic genus is known at present only in Texas, and it is 

interesting therefore to find a fossil form at Florissant. 
. 

OMILEUS EVANIDIJS. 

Pl. II, Fig. 14. 

Head and rostrum longer than the prothorax, the surface smooth or 
nearly so, but the rostrum longitudinally s&ate and stout, much stouter 

than the fore femora; scape of antenn= 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 fimbri=, the surface punctato- 

rugose. Elytra not very elongated, well arched posteriorly, &th linear 

series of rather large circular punctures widely separated from eacll other 
a,nd represented in the cast by rather pronounced lenticles, separated from 

each other by considerably m.ore than their own diameter over most of the 
elytra, but subconfluent, forming ridges (or stri;-e) toward the apex. The 

hind femora nearly reach the tip of the abdomen. 
Length, including rostrum, 7”“; of head and rostrum, 1.75”“; of elytra, 

4.1”“; height of body posteriorly, 2%““. 

This species, though not very closely resembiing our living 0. epica,e- 
roides Horn, seems to agree with it in all generic features, excepting in the 

somewhat short.er antenna1 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. It 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 Scythropus, 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 Schiinherr. 

This is an Old World type, with numerous spscies &gely 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 Fiorissant. Burmeister says he has seen a species of Phyllo- 

bius in amber, buts otherwise it has not before been recognized among t)he 
fossils. 



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 latt,er of which are regarded as more definitely placed from the testi- 
mony of other parts of their structure. 

Table oj* the species of Phyllobius. 

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

interspaces.. -_._. _ _______ ___.._ _.._....__.__.__..._ ____ ________ mntecessor. 

Strial punctures of elytra only moderately large, narrower than the inter- 
spaces . _ . . _ _ _ _ _ _ . . _ _ . _ _ . . _ . _ _. . . . _ _ _ . . _ _ . _ _ . . . _ . _ . _ . _ _ _ _, _ _ _ .carcerarius. 

Interspaces between elytral striae with a median carina . . _ _ . _ _ _ . . . . _ _ . . . . . . _ _ .avus. 

PHYLLOBIUS ANTECESSOR. 

Pl. IX, Fig. 16. 

A single elytron with its reverse is all that 1s preserved. It is a little 
less than two and a quarter tirnes as long a#s broad, gently vaulted, nearly 
straight, but with a scarcely perceptible arcuation, 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 rat.her 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”“. 
Roan mountains, western Colorado, from the richest beds at crest of 

bluff overlooking head of East Salt creek. One specimen, Nos. 264 and 
301, U. 8. Geological Survey. 

PHYLLOBIUS CARCERAMUS. 

Pl. IX, 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 puncts can 
be seen, the puncta of moderate size and somewhat impressed, separate<1 

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- 

spa.ces smooth and flat, or gently arched. 
Length of elytra, 3.1 mm; breadth, 1.3”““. None are quite perfect, and 

the measurements may not represent the dimensions with exactitude. 
White river, Colorado, from the lowest shales. 

and 454, U. S. Geological Survey. 

One specimen, Nos. 452 

White river, Utah, from the very highest 
‘shales on the northern buttes next the Colorado line. One specimen, X0. 

, U. S. Geological Survey. 

LLOBIUS AVUS. 

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 fart’her 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, 1.25”“. 
It is possible that t,he specimens from Green river do not belong here; 

t’hey 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. One specimen, No. 701, U. S. Geological Survey 

Green River, Wyoming, from the buttes behind the town. 
. . 

Nos. 736, 980, U. S. Geological Survey. 
Two specimens, 

SCYTHROPUS Schijnherr. 

A genus wit,11 rela’tively few species found ill 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. 
found in the T at.’ * 

Three species have been 
el larles of Green River, White river, and Roan mountains, 

one referred here with much doubt, b u none from Florissant, so that it t 

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 a,gree 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 coxae a’re widely separated, alld the intercoxal 

process is broadly arcuate in front; the abdomen is rather narrow narrow- 
. 
mg posteriorly, well rounded apically, and the middle coxz are Larrowly 
separated. 

Table of tlhe species of Skythrops. 

PumAa of elytra feebly impressed. _ _ _ _ . _ ,. --.........-. j . . . . 
Punctib of elytra deeply impressed, at least in the basal half. 

subterrmeus. 

Larger species. 
Smaller species. 

St&e of elytre equally distant throughout _ _ _ _ _ _ . somniculostls. 

Striz of elytra’muoh more widely separated in the middle of 
the elytra thati at the base.. . . _ _ _ _ . . _ . . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . . _ _ _ . abacus. 

SCXTEIROP[JS SUTHTERRANEUS. 

PI. Ix, Fig. 14. 

Single elytra only are known, excepting that a few stones show a pair 

found together, in a couple of insta’nces spread and accompanied by tile 

abdomen, and in a’nother showing an upper view of head and thorax. The 
head is short and nearly concealed beneath the thorax ; eyes s&2]] oval 
transverse (in this respect not agreeing with living species) ; bea; l:alf ai 
long as the prothorax, and somewhat longer t’han broad, trallcate with 
rounded angles. 

” _ ‘. 

Prothorax bullate, somewhat broader than lone densely 

‘\ 
and not very finely pun&ate, anteriorly constricted. Elytra frol;:)two and 

““.-quarter to two and a third times as long as broad, tapering beyond the 
middle by the strong curvature of the 
margin is straight, the liumeral angle well 

outer margin, while the sutural 

> 
rounded, the apex subacuminate; 

there are ten rather delicately punctate, sharply impressed strip, the inter- 
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spaces smoot,h and well arched, with 

bristles. 

Length of elytra, l-9-2.6”” ; average, 2.3”” ; breadth, 0*8-l*l”“. 

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 

3 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. S. Geological Survey. 

SCYTHROPUS SOMNICULOSUS. 

Pl. IX, Fig. 18. 

A single elytron is known. It is a .little more than two and a third 

times longer than brand, slightly the broadest in the middle, tapering only 

ai the apex, which is slightly angulate, the outer margin only very slightly 
arcuate. There are’ eight delicat,ely impressed pun&ate strize, the puncta 

distinct and deeply impressed in the basal half, shallow apically, rather 
small And circular t.hroughout, besides two approximate impunctate marginal 
striaz. 

Length of elytron, 4”“; breadth, 1*75”“. 
Roan mount,ains, western Colorado, from the richest beds at summit of 

the bluffs overhanging the head of East Salt creek. One specimen, No. 

1’76, U. S. Geological Survey. 

SC~THROPLJS? ABACUS. 

Pl. IX, Fig. 15. 

This species is here referred very doubtfully. It is somewhat distorted 
in preservation and somewhat imperfect, but seems to agree bett,er with this 

genus than with any other 1 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 a’11 equally graamlated. Thorax cylindrical, as long as high. 

Elytra from two tp three times as long as broad, very regularly and uni- 
formly arched with distinct and sharp stri= which are plainly nearer each 
ot.her at the base tha’n in the middle of the elytra, with small, distinct, and 

deep circular or.slightly elonga&d punctures separated by about their own 
diameter, looking on the reverse like beads on the wires of an abacus. 

Length of head and thorax, 15”“; of elptra, amm; height of body in 
middle of elytra, 1”“. 

White river, western Colorado, from the upper half of Canyon butte, 
\ 

One specimen, No. ,586, U. S. Geological Survey. 

Tribe PROMECOPINI. 

Excepting a Eudiagogus which occurs in the Gosiute fauna, all the 
other members of this tribe in the American Tertiaries are confined to 

Florissant; they are buf; three in number, but they belong to two distinct 
genera, both of which are extinct. 

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 Lacoriaire, are of small size,. and as far as their general ap- 
pearance goes, very homogeneous. Sorne of the forms placed here are, 
however, far more robust than the living types and of considerably larger 

,’ size .t#han the largest of them. 

Table of the genera of Promecopini. 

Body stout, not more than twice as long as broad. 
Rostrum relatively slender, eyes a’s broad as rostrum; second abdominal segment 

longer than the two following. _ _ . _ . . _ . _ _ _ . _ _ . _ _ _ _ . _ . . _ _ . _ . .%lcdona~s. 
Rostrum relatively broad; eyes narrower than rostrum; second abdominal seg- 

ment not longer tJhen the two following _ _ . . _ _ _ . _ _ _ _ . . hzwyptus. 
Body sl.ender, much more tkrsu twice as long as broa’d.. . . j _ 1 _ _ _ . . ~. .ZkGcgops, 
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Antennz short, dub &robes strongly nrcu:kte, nssing beneath the eyes. 
not at, a11 stout, 
Thorax broader ard higher than long, with prominellt 

1gp.a much broader than the thorax at base, wth rowded humen lobes. 
and parallel sides. secolld ;Lbdol&yd seglnellt longer hll the two fdow- 

ing, its anterior suture strongly arcuate ; in~ercox;d process broad, tapering, 

truncate at tip. >~R;letasterd side piece moderately wide, expanded ante- 
directed inwardly ; mesosternal riorly 103 a narrow triangular side process 

side pieces 1 the episternum separat,ed from the epimeron by a sin- subequa , 
uous sut,ure so directed that the lateral outer margin of the eyimeron is 

co~~siderably longer than its posterior mW$% the opposite of what is found 

in Eudia~~o~ui. 
Thi~~~~~~~s evidelltly falls in the ~roluecopilli ill the -\'icinity of Eudi- 

a,gogus, but cl$fers from it as front all living genera in the much I 
robq”““l 

form and larger size, as Well as 111 1w.d of t,he details of structure given 

EUDOMIJS I~OBUSTUS. 

Pl. III, Figs. 2, 4. 

Head, including rostrum, and thorax finely and densely beaded, the 

mz&ir~gs a little Coarser and more pronounced on the tllorax than else- 

where. Similar markings occy on the under side of the thorax. The elytra 
are considerably less than twice R8 long as the rest of the body, and have 

punctured, strOl& vly impressed strize, the punctures being circular or SCtLrCelY 



length in the strict:; besides this, though none of the specimens show it well, 
the elytra are thinly clothed with short, rather coarse hairs, Tvhich, perhaps, 
have a hmgitudinal arrangement in the interspaces, one rolv, especially, irr 
the middle of the same. 

Length, excluding rostrum, 9”“; 
Florissant, Colorado. 

rostrum, 1.25”“. 
8263, Eightspecitiens, Nos. 1742 ard 8527, 13662, and of the 

Princeton Collection, 
4675, 2105,6660, 

Nos. 1.536, 1.550 and 
1.620. Nos. 465, 8525, 130 
to decide. 

long here, but arc too imperfect 

Pl. II, Fig. 9. 
1 

The sculpturing of the surface is very much the same as in the pl 
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 E. robustus; the punctures of the elytra,l stris 
are more distinctly elongated than in that species, and so separated by a 
narrower 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, 1 O-5”“; rostrum, 1.1”~~. 
Florissant, Colorado. Three specimens, Nos. 4739, 4904, and from the 

Princeton collection, Nos. 1.531 and 1.548. 

EUCRYPTUS ( ES, xpvn7d5), gen. nov. 

1 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, beinrr 

his respect more like Eudiagogus. 
rum 

It has, however, a much stoute: 

I 

than Eudomus, and a differently formed and smaller eye. The ros- 
trum is as long as the head, and, while no stouter at tip than in Eudomus, 
enlarges so much basally that here it is exceptionally stout. The eyes are 
large, transverse, situated high up, but very broadly and regulasly obovate, 
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not so long as even the apical breadth of the rost.rum. Strobes straight or 

gently arcuatc, terminating at the eye, which they strike just above the lower 
edge. Second abdominal segment not longer than the two following to- 

ether, at least on the sides. 

EUCRYPTU~ SECTUS. 

PI. III, Fig. 9. 

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 &cuate rounded plica. The elyt,ra 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 owq diameter; feeble signs in some places show that the inter- 
spaces were covered with semi-erect, not very fine hairs. 

Length, excluding rostrum, 8.5”“; rostrtim, l-4”“; height of body, 
3.75”“. 

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

ETJDIAGOGUS SchBnherr. 

This is a tropical American type with a meager number o 

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. 

EUDIAUOGUS TERROSUS. 

Eudiagogus terrosus Scudd., Bull. U. 5. Geol. Geogr. Sum. Terr., IV, 766-767 (1878);, 
Tert. Ins. N. A., 475, PI. VIII, 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 elytrun only, 



, ._ _,,ern Colorado, from the richest shales at the sum 
mit of the bluff at the head of East Salt creek. One specimen, NO. 1055z 

U. S. Geological Survey. From the same localit,y in slightly lower beds ai 

same station. One specimen, No. 117, U. S. Geological Survey. White river, 

TArsstern Colorado, from the very lowest shales on the south side of the rive1 
Canyon butte. One specimen, No. 468, U. S. Geological Snrv~~, 

m Family CURCULIONID~. 
/ 

,,e hundred species, or slightly more than one-half of t,he 

Rhynchophora of North America, belong to the Curculionidq but this 
ponderance is a litt,le less than in the recent American fauna where 

holds a still more important place; and is the more conspicuous from tl 
fact that its numbers are more than four times those of any other famil 

L 
xxrhile In the Tertiary deposits of the West the Otiorhynchid~ have nearly 

tlf as many species as the Curculionidz In general, the relative 
,,Jmerical proportion of the subfamilies is similar t,o what obtains in North 

America at t,he present day, or at least the vast proportion of hhe species 
belong as now to the Curculioninze; but the Alophinz possessed then a far 

r 
greater percentage (eight t,imes greater) than now, while the Balanin= were 

also relatively much more numerous, the percent,age of species to the whole 
number of the family bein, CY then nearly five times greater; the loss fell on 

le CurculioninE a’nd to a small extent on the Apionin,%, while the Ithyc - 
-now represented by a single species, are not. known to have existed. 

__ Europe, if we regard the species of Hipporhinus as Alophinz, the 
preponderance of the subfamilies of fossil Curculionidz approaches 

:arer and indeed very closely t,o the condition of things ill America to-day, 

br more than four-fifths of the species are to be referred to the Curculioninze, 
.ough t,he Alophinaz are still nearly three times in excess of their present 
2ierican proportion, and the Sitonina: have an even slightly greater rela- 

7e preponderance. As in America, all the subfamilies are present excepting 

e Ithycerinz The total number of species, strangely enough, is exactly 
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7 
The details of this comparison may be seen in the following tab1 

Subfamilies. 1teccut 
North 

American. 

Sitoniu;e. .___. 8 
Alophina .__-. 11 
Ithycerinz . _ 1 
Apiouinrt?. _ _ _ _ _ 69 
Curculionime _ _ _ _ _ _ _ _ _ _ _ _ 543 
Balanina _ _____ ____ _ _ _ ___ 8 

-- 
Total ___._____ ____ _ 640 

--___~ 

._ 

Tertiary 
North 

American. 

3 

l& 
0 

7 
70 

6 
-- 

100 
_- 

Tertiary 
Europoa~n. 

4 
5 
0 
6 

83 
2 

100 

lkxPrlt 
North 

American. 

1.3 
1.7 
0.1 

10.8 
84.8 

1.3 
-- 

100.0 

Ill p’:‘contagos. 

Tertiary r 
North 

American. 

Twtixwy 
European. 

3.0 4.0 
14.0 5.0 

0.0 0.0 

7.0 6.0 
70.0 83. 0 

6. 0 2.0 
--_ --- 

100.0 100.0 

In the United States, Florissant furnishes the vast proportion of the 
Tertiary species in all the subfamilies except the Sitoninq 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 Curculioninq the Phytono- 
mini, and nearly all those of the second, the Hylobiini, also come from the 
Gosiute 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 SITONINB. 

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 
IS 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, distinct forms 



having been described from Aix (two species), Oeningen, and Rott. Three 
species are described below, one from Florissant, Colorado, another fron 
Green River, Wyoming, and the third from both the Roan mountains 

Colorado, and Green River, Wyoming, but this iast species is referred here 
with much hesitation, and it may well belong to the Otiorhynchidze rathe: 
than the Curculionidz. Our other species bear no close resemblance tc 

any of those from the European Tertiaries. 

Table of the species of &tona. 

$ostrnm shorter than the head. 
hantwiceaslongashigh..:. ..___ ___. 

. , 

s long again as the head _ . . . . _ . . 

! 

!r 

k:;;,;;;’ 

Bo y well arched, the dorsal curve pretty unifo hat elongate 
11 rounded behind. Head full, nearly twice as high c?s hg-, finely anc 

transversely rugoso-punctate ; eyes small, circular, situated well forward 
their lower edge at the middle line of the side; rostrum very stout, shortel 
tha’n the head, apically broad (slightly distorted in the specimen figured, SC 

as to look pointed). Prothorax nearly half a’s high again as long, tapering 

and gently arched above, the surface densely and not coarsely pun&ate 
Elytra with feebly impressed pun&ate s&e. Legs rather slender and long 
especially the tib&, which are apically truncate. 

Length, excluding rostrum, 4% mm; rost.rum, 0.7”“; clytra, 3.1 mm; heigh 

I Body well arched but with the middle of the dorsal curve flattened 
Head moderately full, twice as high as long, nearly smooth; eyes rat24el 

large, circular, situated well forward, central in height; rostrum very stout 
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slightly shorter than the head, t’he upper margin strongly curved, the apex 

oblique. Prot’horax more than half as high again as long, scarcely taper- 
ing, but little arched above, the surface bluntly rugoso-puuctate, heaviest 

above. Elytra with not very feebly impressed punctate stri=, the inter- 

spaces faintly punctate. Legs apparently rather short, but none of the 

specimens show them well. Abdomen very finely pun&ate, the metas- 

ternal episterna very broad. 
Length, excluding rost,rum, 3*&Y”” ; rostrum, O*7”” ; elytra, 2.5”“; 

height of body, 1.4”“. 
Green River, Wyoming. Three specimens, No. 100, Dr. A. S. Packard, 

from the Fish cut; Nos. 712, 719, U. S. Geological Survey, ,from the bluEs 

behind the town. 
SITONA PAGINARUM. 

Pl. x, Fig. 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; rost.rum moderat,ely 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 pun&ate stri=, very gently arched except posteriorly, 

where they are rapidly de&vent’. Legs not very stout and rather short. 

Lengt,h, excluding rostrum, 6”“; rostrum, I”‘“; elytra, 4”“; height of 

body, 2mm. 
Roan mountains, western Colorado, in and very near the richest beds 

on t,hs bluffs at the head of East Salt creek. Three specimens, Nos. 182, 
958, 1050, U. S. Geological Survey. Green River, Wyoming, from the 

bluffs behind the t,own. One specimen, No. 726, U. S. Geological Survey. 
. 

Subfamily ALOPHINB. 

The AlophinE have a remarkable development among the fossils of 

the American Tertiaries, and nearly all the forms belong t’o extinct types. 
Four genera with fourteen species are reco, vnized and the la’tter, with but. 



prevalence of the subfamily may be considered as one of the cllnracteristic 

features of the Lacustrine fauna, for not, only are the species relat,ively 

numerous but they are exceptionally abundant in individuals ; of the Curcu- 

lionid= which have fallen under review, about two-fifths of the specimens 

belong here. The relat,ive predominance of the family may be made more 

conspicuously apparent by a st,atement of percentSages: The proportion of 

AlophinE to other Curculionid~ in the existing North American fauna is 

in genera about 4& per cent ; in species, less than 2 per cent; while in the 
. 

American Tert,iary fauna the relative proportion of genera 1s IO per cent. 

and of species not less than 14 per cent. Whetller any similar prevalence 

of the subfamily in European rooks can be discovered is uncertain, but I 

am irlclined to look upon the numerous species of Rhynchophora which 

have been referred to Hipporhinus as belongin,rr here, in which case thjd 

dargest forms of subfamily. Prothorax relatively small, only half as 
as the elytra at their base; beak dorsally channeled.. _ _ _ . _ _ _ _ _ Centro?l 

Smallest forms of subfamily. Prothora,x relatively large, not much narrowe 
than the elytra at their base; beak not channeled. . _ _ . _ _ _ . .Limalophzcs 

Prothorax largest at the base, more or less tapering beyond. 
Yothorax ample, tapering but little, the heat1 abruptly smaller an 

short.... ____.__._: __._______.______.__~.__..._.._~ _ _.__._ 
‘rothorax and head together subconical, tapering regnlarly from base ( 

, prothorax, the head fully half as long as thoras _ _ . 

CENTRON ( N&z~c~)Y), gen. nov. 

I am somewhat at a loss just where to place the 
represellted by a couple of specimens which appear to 

are preserved in different attitudes, so as to render the determination 

somewhat insecure. All the characters drnwu from the mlcller surface of 

the body are taken from the specimen not figured. The form and size of 
the rostrum, the prolongation of the antenna1 groolres to its tip, the trans- 

verse eyes narrowed below, the subglobular form of the heavily pitted 
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prothorax with it’s ocular lobes, the cont’iguity of the front coxq and the 

relative proportions of all but the basal segment of the abdomen, conspire 
to indicate that it belongs to the Alophin,r. The first segment of the 

abdomen, however, is exceptionally long, nearly twice as long as the 

second, and fully as long as the long meta’sternum, so that it is impossible 

to place it in a.ny of our living genera of Alhphin~.’ It is also remarka,ble 
for the relatively small size of the prothorax as compared to the abdomen, 

being sc,arcely half as wide as the elytra at their base, as in Triglyphus. 

The side pieces of the metasternum are narrow and those of the mesosterllum 

. 

e 

CENTRON MORICOLLTS. 

Pl. I, Figs. 7, 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 fl*om 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; antenna1 
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 relJlY?- 

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 bJ- twice their own diameter in 

each row. Legs moderately long, the femora stout and transversely al:d 
finely &into-punct&te. 

Length, excluding rostrum, IO”“; rostrum, 2,,‘; width of thorax, 3.1”“; 

of elytra, 6Y”“. 
Florissant, Colorado. Two specimens, Nos. 5209, 83.54 and 9256. 



LIMALOPITUS (hzp?~, Alophus, nom. gen.), gen. 1107 

The specimens representing this genus are not so well preserved as ar 

those of the other genera of ‘Alophin~, but enough to show tha’t they can 

hardly be referred to any other genus, living or fossil. Tile head is s~rlall 

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 
&era1 channel can be seen on ei.ther side above the strobes. The antemlal 

club is exceptionally slender. The thorax is broadest beyond the base, 

being somewhat tumid (more noticeably in one than in tlx other ‘species: 

fourth abdominal segments are together no longer, probably a little shorter, 

than the second. Both the species are of small size, smaller than usual 

among the Alophinz. 
The two species come from Green River, and one of them is also 

er. 

I T&de of the species ofLimalophz6 

Relatively long; rostrum stout, distinctly less than twice as long as thick; thorax 
very distinctly tumid,, scarcely broader at base than at tip . . . . _ _ _ . _ . . cowyositus. 

Relatively short; thorax 

I 

rostrum less stout, nearly or quite twice as long as thick; 
but little tumid, distinctfly broader at base than at tip & 

LIMALOPHIJS COMPOSITUS. 

oval, transverse, a little pointed beneat,h; rostrum nearly half as broad again 

as the longer axis of the eye, about half as long again as thick, str;Light and 

nearly equal. Prothorax nearly half as broad or high again as long, bullate, 

hardly narrower in front than behind, densely pun&ate. Elytra one-fourth 

broader at base than the thorax, punctato-striate, the interspaces without 
lines of bristles, apparently flat and microscopically punct,uate. . 

Length, excluding rostrum, 3.75”“; rostrum, 0.6”“; elytra’, 2’7mw!&- 
of body, 1.75”“; breadth of prothorax, 1.4’““; of elytra, 1.75”“. 
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Green River, Wyoming, from the bluffs behind the town. Two speci- 

mens, Nos. 750 and 754, 977, U. S. Geological Survey. White river, IJtah, 
from the very highest beds on the northern buttes next the Colorado line. 

One specimen, No. 577, U. S. Geological Survey. 

LIMAL~PHTJS CONTRACTUS. 

1’1. x, Fig. 3. 

Body barely more than twice as long as high. Head rather small; eyes 

oval a,ncll transverse, hardly point,ed beneath; rostrum scarcely broader thali 

the longer axis of the eye, nearly or quite twice as long as broad, straight 

or faintly arcuate, equal; antennae with a very slight club. Prothorax nearly 

half as high again as long, the sides full but tapering, the base being decidedly 
broader thau the apex, the surface densely punctat,e. Elytra more arched 
thxu in the preceding species, at their broadest not more than a fifth broader 

than the thorax, pun&to-st,ria,te, 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*X?“; of elytra, 1.8”“‘. 
Green River, Wyoming, fl*om the bluffs behind the town. Six speci- 

mens, Nos. 711, 714, 732, 735, 742 and 993, 976, U. S. Geological Survey. 

GERALOPHUS (~/.FPNz~s, Alophus, nom. gen.), gen. nov. 

Body compact, 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 ; rostrurn of variable length, varying 

from about half as long ias the prothorax to as long as it, moderately stout, 

slightly arcuate, with a distinct and deep superior median groove ; antennae 
inserted just beyond the rniddle of the rostrum, the scape not vwy 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 iong 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 noarl\r twice as broad as loiig, Y and granulate and pmlctnred, without 

postocular lobes. Elytra broad, well arched, punctafo-striate, the inter- 
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spaces with a median row of short stiff bristles. Legs rather short and 

stout, the tibia straight, except the hind pair, which are longer and gently 
arcuate, the femora a little arcuafe, the tarsi more (in the hind legs less) than 

half as long as the tibia+ constructed exactly as in Trichalophus, the only 
living genus of Alophinae I have been able to examine. The fore COXE are 

attingent, the middle COX;R narrowly, the hind coxa: 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 wit11 short rostrum, tile specimens :we 

preserved about as often on a dorsal as on a lateral view, while in those 

wit$ 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”” long. 

Rostrum relatively stout, less than Mice as long as basal breadth. ctntiqzrcwi~la. 
Rostrum relatively slender, more than twice a,8 ion, cv. as basal breadth occultus. 

Smaller species, less than 5-2n31n long. _ _ . _ . _ _ _ . . _ . . _ . . _. . . . _ _ _ _ _ _ _ _ ..wxuo~s~~s. 
Rostrum neazly or quite as long as the prothorax. 

Moderately stout species, with moderately arched elytra. 
Larger species, more than 5*75”11n long. 

Largest species, excaeetling 7*cYnm iu length _ _ _ . _ _ . . . . . . . _ . _ _ .foaicizts. 

Sma,ller species, not equaling 7111111 in length. 
Rostrum relatively stout and short, distinctly shorter than length of 

prothorax __... _.____ .“.__ __.____ . . . ..____._____.__ rcpositux. 

Rostrum relatively slender and long, scarcely or not shorter than 
lzothorax . _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ . _ _ _. _. . . . . _ . _ _ _ _ . _ _ _ .lassutus. 

Lesser species, less than 5*75,1”1n long. 
Rostrum stout, much wider than diameter of eye . . . _ . . . . . . _ . . puwice~o. 
Rostrum slender, narrower than diameter of eye _ . _ _ . _ . . _ . _ _ _ . .retritus. 

Exceptionally stout species, with very strongly arched elytra. . . . . _ _ _ . . discessus. 



I GERALOPHUS ANTIQUARIUS. 

Pl. III, Figs. 16, 17. 

rOf Head nearly smooth; minutely granulated; rostrum 
rothorax, stout, especia 

above; antenna1 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 thau the strize, 

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, 275”“; of elytra, 3.5”“. Some exceed 7”” in length. . 

Florissant, Colorado. Twenty-four specimens, Nos. 470, 477, 1770, 

4>18, 5792, 7113, 7648, 7778, 7853, 8047 and 8569, 8566, 8939, 9133, 
11251, 11288, 12053, 13039, 13606, 1 

3010, 3018, 3019, 3025, R. D. Lacoe. 

Eurhinus occultus Scudd., Bull. U. S. Geol. @eogr. Sum. Terr., II, 87 (18’76). 

Ofmedium size. Head very finely granulate, including the bea i-m , w ic 

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 int’erstitial bristles 

appear to be slightly longer a,nd slightly more approximated. 

Length, excluding rostrum, 5.75”“; rostrum, 1”“; height of body, 3”“; 
of thorax, 2.5”“; of elytra, 3.25”‘“. Some exceed 7”” in length. 

Florissant, Colorado. Twenty-four specimens, No. 971, LT. S. Geo- 

logical Survey; Nos. 65, 447, 2259, 6477, 7504, 8600, 8876, 8999, 9841, 

10246, 10699, 10711, 11299, 12252, 12261, 13598, 13680, 14424, S. II. 
Scudder; Nos. 1.587, 1.593 and 1.5’ mollege dla 1 

and Nos. 2 and 3, 9, T. L. Mead. 
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GERALOPHU~ SAXUOSUS. 

Pl. I, Fig. 5 ; Pl. III, Figs. 10, 11 ; Pl. IV, 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 ; antenna1 club about half 
as long as the funicle. Prothorax densely and rather finely granulated. 
Elytra as in G. occu&w, except that the puncta appear t’o be circular. 

Length, excluding rostrum, 5.1”“; rostrum, 0.75”“; height of body, 
2.75”~” I! . 

Florissant, Colorado. Five specimens, Nos. 3895, 5315, 7710, 10072, 

11291 and 14243. No. 7710, an elytron only, is placed here with much 

doubt. 

GERALOPHUS FOSSICIUS. 

Pl. II, Figs. 16, 17, 24 ; Pl. III, Figs. 19, 20. 

‘Of 1 argest size. Head, including the beak, minutely granulated, only 

a little less finely than the thorax ; rostrum barely shorter than the prothorax, 
moderately stout , gently arcuate and equal ; eyes long oval, transverse; 
scape, of antennw just reaching the anterior margin of the eye. Prothorax 

densely and rather finely and uniformly 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 t’he 
broadest part of the interspaces. 

Length, excludiug rostrum, 9.5”“; rostrum, 1~8’““; height of body, 

5.2 mm. 
Florissant, Colorado. Twelve specimens, Nos. 2553 and 7686, 3009, 

4409,4427, 6012, 7656,11781, and 12432, 11787 and 12428,12030,13014, 

13030, S. H. &udder ; 3017, R. D. Lacoe; and, perhaps, 1.602, Princeton 

College collection. 
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GERALOPHUS REPOSITUS. 

Pl. III, 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, distinctly shorter than the pro- 
thorax, moderat,ely stout, barely arcuate and equal ; eyes long oval trans- 

verse; scape of antennae just reac’hing the anterior margin of the ei,e half 
as long as the funicle and club together, the club fully as long as the ’ pre- 

ceding three. joints together. Elytra sharply puncta,to-striate, the punc’ta 
very slender and longitudinal, not very remote, the interspaces fiat with the 
usual median row of bristles ; these are removed from each other by about 

their OWII length, which is slightly less than the width of the interspaces. 

Length, excluding rostrum, 6.5”“; rostrum, 1.4”“’ 

3.5”“. 
; height of body 

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, 11311,11315, 12050, 12479’ 13603; 

13647, 13667, 14162, 14994, S. H; Scudder.; No. 3020, R. D. I,acde. 

GERALOPHUS LASSATUS. 

PI. 111, Figs. 7, 8, 14, 18, 25 ; Pl. x, Fig. 7. 

Of medium size. Head and rostrum delicately a,nd closely granulose 7 
the rostrum as long or almost as long a.8 the prothorax, slender, arcuate, 

and equal; eyes rather broad oval, transverse ; scape of antennz much more 

than half as long as funicle and club together, reaching the posterior mar- 
gin of the eye, the club hard1 y 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. 
tra as in G. r-e~ositus, but with rather coarser puncta. 

Ely- 

Length, excluding rostrum, 5.8”” ; 
3.25”“‘. 

rostrum, 1.7”“; height of body 7 

Florissant, Colorado. Forty-one specimens, Nos. 484,487, 1042 2141 
2172, 3225 and 3654, 3227, 3597, 4712, 4752, 4832, 66Gl 7723 ’ 7764’ 
8128, 8584, 8632, 8767, 9009, 9014, 9153, 9182, 9396, ;1170, ‘11267; 
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11276, 11292, 11300, 11312, 12430, 13602; 13646, 13653, 13659, 13665, 
13670, 13.677, 14016, S. H. Scudder; Nos. 3015, 3021, R. D. Lacoe; No. 
1.518, l’rinceton College collect,ion 

GERALOPHUS PUMICEUS. 

Pl. In, Fig. 13. 

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 arcuat’e, 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 striae rather feebly 

pun&ate, the puncta but little longitudinal; interspaces flat, with linear series 

of bristles but poorly preserved on all specimens seen. 
Length, excluding rostrum, 5.5”“; rostrum, 1*25”“; height of ‘body, 

2.75”“. 
Florissant, Colorado. Four specimens, Nos. 5404, 7520, 8415, 13021. 

GERALOPHUS RETRITUS. 

Pl. II, Fig. 5 ; Pl. III, Fig. 3. 

Of small size. Head delicately granulose; eyes rather large, broad 

oval, transverse; rostrum as long as the prothorax, a litt.le arcuate, slender, 

being narrower than the longer axis of the eye, equal; scape of antenaz 

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 punct’a exceptiolia.lly long, 
not wider than the striae. 

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 DISCESSIJS. 

Pl. IV, Figs. 15, 16, 17. 

Of medium size and exceptional stoutness, so as to have a subglobular 

fOrIll. Head delicately granulose; rostrum rather slender, nearly straight 
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and equal, ‘longer than the prothorax; scape of antenme barely rea&ing 

the front margin of the eye, hardly more than half a,s long as t,he 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 t’umid, densely and coarsely granulose. Elytra very strongly 
arched and very deeply and very sharply punctat,o-striate, the pun&a cir- 

cular; there are slight indications of median bristles in the interspaces. 

Length, excluding rostrum, 5.6”“; rostrum, l-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 Alophine, 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 European. 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. 

l’able of the species of Coniatus. 

Rostrum arcuate, tapering, as long as the prothorax. _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _ _ ..evisceratur. 
Rost,rum straight, equal, shorter than the prothorax. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ I _ . . refractus. 

CONIATUS EVISCERATUS. 

Pl. III, Figs. 1, 5. 

Head conically tapering, about one-third higher th,an long, the sur- 

face posteriorly covered with excessively fine, transverse striae, 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 prdthorax, of less 

diameter than the width of the beak; the latter is fully as long as the pro- 

thorax, slightly tapering, slightly arcuatc, and shows the an.tennal acrobcs to 
be scarcely oblique, nearly as long as the beak. Prothorax nearly twice as 

high as long, distinctly and regularly tapering, the surface densely punctate. 

Elytra sharply and distinctly punctat.o-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 pun&ate ; the third 

and fourth segments are together considerably longer than the second. Legs 
moderat,ely long and slender, 

Length, excluding rostrum, 4”“; rostrum, 0.75”“; elytra, 2*75”“; 

height of body, 1.85”“. 

Florissant, Colorado. Six specimens, Nos. 436, 1236, 1246, 8681, 

8810, 8956. 

CONIATUS REFRACTUS. 

Pl. x, Fig. 4. 

Head very feebly and rather coarsely pun&ate, but not so’ coarsely as 

the prot,horax, 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 puncta,to-striate, 

with no serial bristles in the tolerably flat interspaces. Third and fourth 
abdomillal segments together scarcely longer than the second. Legs rather 

short, the femora considerably thickened. 
Length, excluding rostrum, 4”“‘; rostrum, 0.55”“; elytra, 3’““; height 

of body, 1.75”“. 
White river, Utah, on the river bank about 5 miles from the Colorado 

boundary. One specimen, NON. 593 and 601, U. S. Geological Survey-. 
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Roan mountains, western Colorado, from t’he richest beds at summit of 

bluffs overlooking head of Enst Salt, creek. One specimen, No. 157, U. S. 
Geological Survey. Also a third specimen, No. 313, from e&her the Roan 

mountains or White river, U. S. Geological Survey. 

Subfamily APIONIN2E. 

Since both in Europe and in America the only Tertiary forms of this 
family ha,ve been referred to the genus Apiou (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 her& 

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 dozeu 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 charac,terisbic in this country 
of the Lacustrine fauna. 

All the species from Florissant and the Roan mount’ains 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_sf the head, and iti all but one of our fossil species 

the eyes are farther from the rnargin 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 Fiirster, Heer, and Heyden, six in 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 Fiirster, 
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Table of’ the species of* Apion. ‘, 

Dead longer than thorax; beak very stout, scarcely longer than head. _ _ . _ _ . .smithii. 

IIead shorter than thorax; beak relatively slender, much longer than head. 
Reak nearly straight; eye distant from front edge of prothorax. 

Thorax coarsely and distantly punctat~e _ _ _ . _ _ _ _ _ _ . . . . _ . _ . . _ _ _ _ _ .puwduna, 
Thorax finely and closely p,unctate. 

Beak longer than the dorsum of the prothorax. 
Head relatively short; rostrum more t,lran half as long as elyt’ra; 

elytra heavily striate . . . . . . _ _ _ _ _ . . _ _- _ _ . , . I .,_ . . . . .confectum. 
Head relatively long; rostrum less than half as long as elytra’; elytra 

faintly striate. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ .curiosum. 
Beak shorter than the dorsum of the prothorax. _ _ . . . . . . . . _ . .exanimale. 

Beak distinct,ly arcuate. 
Beak relative1 y stout; eye distant from front edge of prothorax. . erestigatunl. 
Beak relatively slender; eye but slightly removed from front edge of pro- 

tbornx..................-.-.--..........--.-.--..----.--.refrenatunz. 

APION SMITHII. 

Pl. Y, Fig. 2. s 

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 antenna1 club, so 

that I 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 nearly 
from the base, and is nearly smooth but transversely wrinkled; the rostrum 

is only a little 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 antennze, 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 pun&ate. 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, Imn;; height in middle of ab- 
domen, 2mm. 

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 

stria,te, beneath the eye pun&ate; eyes circular, not large, lying next the 

base of the beak, which is porrect and slender, but in t,he single specimen 

knownis broken a little beyond the base; so far as can be seen it has exactly 

the aspect of that of A. cztrios~z. 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 pYothorax, very arcuate, 
fullest in the middle, rapidly descending behind, apparently less than twice 

as long as broad, with coarse, deep pun&ate strize. Legs obscure. 
Length, excluding rostrum, 2”‘,; elytra, 1.6”“; height, I”“. 

This is the smallest of t’he fossil species. 
Florissant, Colorado. Two specimens, No. 7759, S. H. Scudder; No. 

2178, U. S. Geological Survey. 

i 

APION CONFECTUM. 

Pl. v, Fig. 3 ; Pl. x, Fig. 9. 

A pretty stout species, largest in the middle of the elytra, and behind 
that rapidly narrowing much as in t,he group Crassinasum of Smith, but not 

quite so rapidly. Head considerably higher than long, tapering with 
slightly arcuate sides, transversely faintly striate, t,he 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. 



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 ant1 coarse, heavily punc- 

tate striae. 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 Brunstatt species 

which Fiirster compares with A. 23rimbrdiaZe 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. 

Pl. 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 &tinning the upper and lower curves of the elongate head, slender, 
equal, and just perceptibly arcuate; club of antennw 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 
and closely pun&ate. Elytra strongly arcuate, especially on the posterior 

rapidly descending portion, with very faint pun&ate strize. Legs slender 

and moderately ion,, v the fore femora not clavate and but little thickened. 

~g~~~d;;$u~ rostrum, 3.25”“; rostrum, 0.9”“; elytra, 2.25”“; 

This species seems to be somewhat allied to Heer’s A. antipuum from 
Oeningen. 

Florissant, Colorado. Two specimens, Nos. 7777, 13675. 
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APION EXANIMALE. I 

A ntnnt-h&lied form 

parently largest on the basal half of the elytra, somewhat as in the group 

Segni.pes of Smith. Head twice as high as long, tapering very rapidly witl: 

arcuate sides, delicately and transversely striate; eye circular, situated 

slightly behind the base of t,he beak, and removed from the front margin ot 
the prothorax by its own diameter; front of head descending rapidly above 

and so forming a decided angle with the beak, which is moderat,ely &out, 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 Dapering, longest above by reason of the- arcuation of the 
body, delicately and closely pun&ate. Elytra about twice as long aE 
b?oad, gently arcuate, broadly rounded at tip, with only very slight indi- 

cat8ions of any strize. Legs moderately stout and rather long, the femora 

clavate at tip. 
ngth, excluding rostrum, 2.5”“; rostrum, 0.7”“; elytra, 1?3”“; heighl 

The mode of preservation of the single specimen does not permit a pre 
cise description of the form of the body, which, however, appears to b i 
much as in the group Seguipes of Smith. The head is but little higher than 

long, subconical, with scarcely arcuate sides, smooth or with exceeding1 
fine faint transverse striation; eyes large, circular, situated as far forwar 

as possible, and separjted from the front margin of the prothorax by 
f 

mor 
than half their own diameter; rostrum moderately stout, as long as hea 
and prothorax together, porrect, gently arcuate, especially on api.cal half, 
equal or scarcely enlarging apically. Prothorax a third higher than long, 

tapering but little, and with hardly any fullness, nearly smooth or very 
fi~~fiil;l and verv faintly mmdate. Elytra rather less than twice as broad as 



long, subacuminate at tip, the striw 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 r&er 

long, the femora moderately clavate at tip, t,he tibiae slender and equad. 

Length, excluding rostrum, 3.75”“; rostrum, 1*25”“; elytra, 2.5’““; 

height of body, 2”2”“. 
Roan mountains, western Colorado, from the richest beds at summit of 

bluffs overlooking the head of East Salt creek. One specimen, Nos. 1029 

and 1030, U. 8. Geological Survey. 

APION REFRENATUM. 

Yl. v, Fig. 7. 

A relatively slender form, largest in the middle of the elytra, much as 
in Smith’s fift,h 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 figyre) 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 arcuat,e throughout. 

Thorax much higher than long, tapering a little, with slightly rounded sides, 

the surface rather coarsely punctate. Elyt,ra 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 St,&. Legs nioder- 

ately long and rather slender, the femora not greatly enlarged. 

Length, excluding rostrum, 2.5”” ; rostrum, 0.65”‘” ; elytra 2,1n; height 

of body, l-25=. 

. 
There is some resemblance bet 

from the Oligocene of Brunstatt. 
Florissant, Colorado. One s 

Subfamily CURCULIONINB. 

The bulk of fossil Curculionidae naturally fall int.o 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 dereloped. The European 
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 Hznshaw’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 distribzction of recent cmd fossil Czcrczclioninm. 

Tribe. 

Phytonomini....-.-.-.-------- 
Emphynstini ___ __. _ ___ ___- --- 
Hylobiini _-. . . _ __ ____ __- 
Cleonini _ _ _ _ _ . _ ______--- 
r : ,h’ 54111 1Illlll. _ _ _ _ _ . . _ _ _ _. _ ____ - - _ 
Truchodini ___ _ _ __ __ _ _ __ _ ___ __ 
Otidocephalini _ ___ _ ___ _ ___ _ __. 
Magdalini. ___ _ _ _ _ __ _._ _ ___. __. 
Anthonomini _ .__ _ .__ _ __. _ . __ _. 
Prionomerini _ __ _ _ . _ _ _ _ _ _ _ . _ . 
Tychiini _ _ _ _ _ . . . _ . _ _ . _ _ _ _ . - - 
Cionini. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _. 
Trypctini _ _ _ _ _ _ _ _ _ _ . _ _ _ _. . - - -. 
Derelornini _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ 
Lxmosaccini _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 
Cryptorhynchini _ _____ _ ___. . . 
Centhorhynchiui _ _ _ _ _ __ ____ ._ 
Barini.... .____.___ _ __________ 
Hormopini _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 

- 

0 

. 

. 

._ 

. 

. 

._ 

. 

. 

. . 

._ 

. 

Total _____ _ ______ ___ ____ 

IB 
Recent North 

American. 
[enshaa’s Catslogue 

Number 
If species. 

43 
1 

13 
45 
70 

3 
9 

17 
56 

3 
16 

4 
1 

. 3 
1 

113 
41 
92 

1 
--- 

532 

c 

-- 

Per- 
:entage. , 

8.0 
0.2 
2.5 
8.5 

13.1 
0.5 
1.7 
3.2 

10.5 
0.5 
3.0 
0.8 
0.2 
0.5 
0.2 

21.2 
7.7 

17.3 
0.2 

99.8 
~___ 

-- 

Tertiary 
North American. 

Number Per- 
of species. zentage. 

a 
0 
7 
5 
9 
0 
0 
1 

16 
1 
3 
2 
0 
0 
0 
7 
6 

11 
0 

2.9 

0.0 
10.0 

7.1 
12.9 

0.0 
0.0 
1.4 

22.9 
1.4 
4.3 
2.9 
0.0 
0.0 
0.0 

10.0 
8.6 

A5.7 
0.0 

-- 
100.1 

Tertiary Europexl. 

Number 
If species. 

-i - 

Per- 
centa,ge. 

3 
0 

10 
22 
13 

0 
0 
2 
0 
0 
3 
4 
0 
0 
0 
5 
6 
2 
0 

4.3 
0.0 

14.3 
31.4 
18.6 

0.0 
0.0 
2.9 
0.0 
0.0 
4.3 
5.7 
0.0 
0.0 
0.0 
7.1 
8.6 
2.9 
0. 0 

*70 
-I- 
I - 

100.1 

* In this column the ~uropoan species r&m-d to Cnrcnlionites (fifteen in nmnbor: are not taken into account, since 
the tribes into which they may fall om not be determined. 



Here it will readily be seen that the greatest and the only conspicuous 

differences between the America8n and European Tertiaries lie, on the one 

side, in the Cleonini, which contain nearly one-third of the Curculioninze of 
the European deposits, and hardlf more than 7 per cent of those of the 

.American; and on the other side, in the Authonomini, which do not exist at 
a11 in t,he European Tertiaries, but form nearly one-fourth of the American 

Tertiary Curcwlioninz, and in t,he Harini, which comprise nearly 16 per ceut 
of the American Curculioninze and hardly 3 per ceut of the European. No II 
such striking differences appear in comparing the numerical prepondera’nce 

of the tribes in the recent and fossil Curculioninx of Nort,h America, the 
great,est disparity appearing in the reverse proport,ions of the Anthonomiui 
and the Cryptorhynchini, the former being relatively rnore than twice as 

important in the Tertiaries as uow, the latter n-iore than twice as important 
now a,s in the Tert,iaries, and in the Hylobiiui, where the fossils, though not 
numerous, formed IO per cent of t’he total famia in Tertiary times, while 
they hold only one-fourth of that percentage in the existing fauna ; a rela- 

t,ion again nearly reversed in a group of great,er importance in recent t.imes, 
the Phytonomini, .where the percenta,ge to the whole fauna is now nearly 
three times greater than it was in Tertiary times. In all other c’ases 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, excep@ng 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; fi-om 

which we may. conclude that as far as the Curculioninze are conc&ned, the 

Tertiary fauna of America shows closer. relationship to the existing Ameri- 
can fauna t,han 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 

iu the Oligocene of Aix, Provence ; in the American Tertiaries, two species 
have been found, one each nf 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 thre;, mostly found north of our borders 

q 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. 
hPYRUS? EVICTUS. 

Pl. x, Fig IO. 

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. co7o~z Gyll.; the 
striz, 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 stri= 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 t,own. One 

specimen, Nos. 733 and 862, U. S. Geoiogical 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 

Listronotus muratus Scudd., Tert. Ins, 14. A., 474, Pl. Vnr, 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 European Tertiaries, ten 

species being recorded of three genera-Hylobius, six species from Aix, 

Rott, Corent, and L)iirnten (the latter Pleistocene) ; Plinthus, two species 



fiorn Aix and Corent; and Pissodes, two species from Sieblos and Hrunstatt. 
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 ;vcith three species, two from 

Green River and one frorr, Florissant ; and an extinct genus, Laccopygus, 
with a single species from the Lacustrine fauna at Florissant. 

ACHYLOBIUS LeConte. 

A Nor of only one or two species, confined to the 

Southern states. Three species have been found in our Western Tertiaries, 

and being apparently peculiar 40 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. Her6 the head, forced beneath the thorax, can 

only be seen to have rather large, oval, low-placed eyes, a relatively long, 
moderately stout beak with strobes running with little obliquity to the eyes, 
a somewhat tumid prothorax hardly if at. all longer than broad ; the middle 

coxaz are slightly separated, the hind COXE much further removed from each 

other, the first abdominal segment sendin g a triangular process between 
them ; the metasternum has_ a slight blunt median carina barely flanked by 
slight carinae; 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 t,hese characters distinguish Pachy- 
lobius, so that it is questionable whether the reference can be strictly made. 

.XuBle of the species of Puchylobius. 

Elytral striz hardly impressed; ninth stria distinctly punctured. . _ _ . _ _ _ _ _ _ deleticius. 

Elytral striz deeply impressed; ninth skia impunctured: or nearly so. 
Elytra less or not more than two and a half times longer than broad; punctures 

delicate ____ _______._____._______ _____.__________________ _ ____ comprewrs. 
Elytra nearly three times longer than broad; punctures coarse, fqecially at 

base.................... . ..-._................*...-....---.- depwxlatus. 
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PACHYLOBIUS DELETICIUS. 

PI. x, Fig. 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 a’xis of the eye, a.nd gently a,rcuate. Prothorax 

rather finely punctuake. Elytra about two and a third times longer than 
broad, subequal! the humeral angle broadly rounded off, the apex rounded 
subacuminate, with nine series of deeply and sharply impressed but rather 

small circ’ular punctures, excepting t’he 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, l-6”“. 
White river, Utah, from the very highest beds on the northern buttes, 

next the Colorado line. One specimen, No. 709, U. S. Geological Survey. 

PACHYLOBIUS COMPRESSUS. 

L 

Pl. 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 slightli areuate, 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 strix (the punctures and finally the middle striae fading next the 
apex), besides a ninth impunctured marginal stria. 

Length of elytron, 5.5 - 6*2’““, average, 5.6”“; breadt 

average, 2.4”“. 
Roan mountains, western Colora’do, 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. S. Geological Survey. 
From near the same beds in the same locality. One specimen, No. 63, 
U. S. Geological Survey.. Green River, Wyoming, from the bluffs behind 

the town. One specimen, No. 998, U. 8. Geological Survey. 
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I PACHYLOBIUS DEPRZDATUS. 

. 

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 ar: almost three times longer than broad, with 

otherwise of quite the same shape as in P. comnpmsus. The st& are the 

same as there, fading in the same way, but the puncta are heavier and 
colarser, and there is a greater difference between the base and apex, since 

they vanish completely posteriorly. 
Length of elytra, 6.6-7%“‘” ; breadth, 2.3-2+?““‘. 
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 
species 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. In America we find three species, 

one at Florissant, somewhat resembling the raiher 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. _ _ . . _ . _ :. _ . _ _ . . _ . _ . _. _ . _ _. . _ _ . . . . _ . _ _ . . .proaectus. 
Eye much less than twice as high as long. 

Elytral stria delicate, very faintly and finely punctate; beak slender. .paclcardii. 
Elytral strize less delicat,e, distinctly and deeply though finely pulictate; beak 

lacoei. 
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HYLOBIIJ~ PROVECTUS. 

HyZobius prove&us Scudd., Bull. U. S. Geol. Geogr. Sum. Terr., II, 86 (1876) ; IV, 767 
(1875) ; Tert. Ins. N. A., 473-474, Pl. VIII, Figs. 37, 41 (1890). 

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

HYLOBIUS PACKARDII. 

Pl. x, FIG. 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, 
pro~~ectus, though still large and transversely oval ; the rostrum is faintly 
arcuate, slender and nearly equal or slightly enlarged in the apical half, and 

nearly 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 rat’ler 

faintly punctate. Elytra considerably more than twice as long as broad, 

equal on the basal two-thirds, the strict: fine and slight with small delicate 
distant circular punctures. Legs rather long, femora rather slender. 

Length, excluding rostrum, 6.4”” ; I rostrum, 1.25”‘” ; elytra, 4.9”“’ ; 
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 LACOEI. 

Pl. x, Fig. 15. 

Head nearly three times as high as long, finely pun&ate. Eye pretty 

large, transverse; rostrum stout, nearly as long as the pronotum, its upper 

edge arcuate, the lower straight, the tip are11 rounded; antennae insert,ed 
near the middle of the rostrum, the strobes nearly straight and slightly 

de&vent, running toward the eye, enlarging to the tip, the funicle and xcape 

of about equal lengt’h ; thorax fully lialf as lligh again as lollg, truncate at 

each extremity, tapcrin, v somewhat with arched dorsum, the surface densely 



and rather finely punctate. Elytra with delicately impressed slender stri=, 

distinctly and deeply punctate, with circular or slightly longitudinal fine 

pun&, removed from each other by about twice their length. Legs of 

moderate lengt,h, the femora moderately stout and clavate, the tibitt: coarse 

but, elongated, the apex enlarged and hooked. 
Length, excluding rostrur‘l, 7.25”“; rostrum, 2”“‘; elyt.ra, 4.5”“; height 

of body, 3.5”“. 
This beetle has all the aspect of a,n Hylobius, and agrees wit’h it in 

most point,s of struct,ure, but there appear t’o be no postocular lobes, and the 

t,arsa,l joints of t,he fore legs are not at all expanded. It would, therefore, 
appear probable that it can not st,rictly belong here. 

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

The species is named for Mr. R. D. Lacoe, of I%tston, Pennsylvania, 

who leas laid t,he paleontologists of this country under heavy obligations 
by his substantial and generous aid. 

LACCOPYGUS (ha~xdrvyos), gen. nov. 

We have here a very striking genus of Hylobiini, remarkable particu 

larly for the structure of the funicle of the antenn=, by which it seems 
nearest allied to, though still somewhat distant from, the Mexican Laccoproc- 

tus. The head rapidly narrows in front, and the rostrum, large at base, also 
narrows a lit,tle, but i? still rather stout and considerably shorter than the 

thorax. The antenna1 strobes extend almost to the tip, and the slender, 
apica,lly clavate scape reaches t,he posterior border of the eye; the funicle 
is comprised 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 slongat,ed, considerably broader at base than t’he pro- 
thorax, not abruptly declivent behind. Fore femora exceedingly stout; all 

t,he tibi:E slender; first’joint of tarsi elongated, more than t,wice as longgas 

broad, slender at base ; second a little more than half as long, oval; third 
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similar; fourth elongated aild slender, enlarging apically as usual. Fore 
~0x2 contiguous. Second abdominal segment as long as t,he third and fourth 

together, separat)ed from the first by a straight suture. 
The single known species of, t’l’,B genus comes from Florissant, and 

closely resembles in general appearance the large fossil Cleonus, C. exterra- 
neus, from the same beds. 

LACCOPYGTJS NILESII. 

Pl. I, Figs. 16, 17. 

Head smooth; rostrum finely and closely punctate. Prothorax finely 

and closely rugoso-scabrous, pretty uniform over the whole surface. Stri;e 

of abdomen with prett,y sharp and deep, more or less longitudinal and con- 

fluent punctn, the interspaces nearly smooth and flab. 

Length, 11 mm; breadth at base of elytra, 4.25”“; length of elytra, 6.5”“; 

scape of antenna, 2’““; funicle, 3”“. 
Florissant, Colorado. One specimen, Nos. 6386 a,nd 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 Curculioninae in the 

European Tertiaries, no less than half a dozen genera with twenty-two 

species being reco, cmized, 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; Cleonus, with fourteen species (the largest number 
referred to any one genus of Curculionidz, or, indeed, of Rhynchophora, 

excepting the magazine genus Curculionites), from Oeningen (6), Corent 

(a), 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 

Cleonus, the except8ion being distin uished as an extinct, generic type under 
the name of Eoclecmus. 

k 

. 
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EOCLEONUS (‘T&S, Cleonus, nom. gen.), gen. nov. 

I am constrained to propose a new generic name for ~ii 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 t’he struct,ure of the 

&utennz. The general appearance of t’he insect is that of a short-snouted 
Lixus, were not the head so much longer, it being more tha’n 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 t,he head; the scape’ of the antennae does not extend back to the base of 
the snout by the length of the first joint of the fimiele, while the funicle 

alone is nearly as long as the snout, its first joint slender and longest, t,he 
remainder stout and subequal, the seventh subglobular and in no way form- 

ing a part of tile large fusiform club. The thora’s is of about cq~ml 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. 

EOCLISONIJS SUBJECTUS. 

Pl. VI, Fig. 7; Pl. XI, Fig. 2. 

9ead and rostrum delicately and profusely pun&ate, 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. 3 Elytm 
with very faint stri=, 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 hea’d and thorax, excluding .rostrum, 3”“; rostrum, 1.5”“; 

height of body, 2,,. 
Florissant, Colorado. One specimen, No. 5355. 

CLEONUS Schiinherr. 

A genus rich in species, of which ‘nearly two hundred a’re catalogued, 

very generally confined to the Old World, where they are found in all lati- 
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t,udes and longitudes, while in the New World t#hey a#re confined to North 

America, which possesses about twenty-five species, all of them restricted 
to the western ha,lf of the continent. No genus of Rhynchophora (except- 

ing that refuge for vague a,nd ill-defined forms, Curculionites) has been so 

widely recognized in a fossil s&to. Half a dozen species have beeli figured 

from hix alone, and one of these has been recognized also at Brunstatt, half 
a dozen or more others at Oeningen, besides two at Corent. In ohis 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 doubDed, however, whether 

all the European fossil species should be placed together. Of these species, 
our C. foersteri seems to bear closest resemblance to Oustalet’s C. uruenensis, 

from Aix; our C. exterrakeus resembles not a little the same author’s C. 
i@exzcs from the same place ; and our C. ~~irnoris is not very far removed 

from Heer’s C. aspedus, again from the same; while our 12 degeneratus is 
altogether different from anythin, w found in the European Tertiaries. 

Eye circular. 
Table of the species of Cleonus. 

Large species with short subequal rostrum. _ _ . . _. _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ .exterranezrs. 
Smaller species with long tapering rostrum. _ _ _ . _ _ _ . . _ _ . . . . . . _ _ _ . _ _ . _ .pri*noris. 

Eye transverse. 
Rostrum stout, nearly straight, tapering. _ . _ _ _ . _ 
Rostrum slender, arcuate, equal. _ _ _. . _ _ . . . _ _ . _ _ 

CLEONUS EXTERRANEUS. 

Pl. I, Figs. 13, 20. 

I place this species in this genus only as typical of the Cleonini, for 
the completely circula,r 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; t.he head is smooth, 

excepting on the sides below the upper marb win of the eye, where it is trans- 

versely and very finely rugose, and on the posterior portion, where it is faintly 
and finely pun&ate, like the rostrum. The thorax is closely and more 

coarsely pun&ate, a#nd above faint,ly rugulose. The elytra, in none of the 



specimens well preserved, have the stri,?: with rather small sharp c,ircular 

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. XI, Fig. 7. 

Head pun&ate, 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 ; antenna inserted beyond the middle, 
the slender clavate scape not reaching the eye, the f&iclc 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 wit’h a row of short, fine 

bristles. 
Length, excluding rostrum, 6”“; rostrurn, I 

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

CLEONUS FOERSTERI. 

Pl. XI, Fig. 4. 

’ The head is uniforrnly 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 antennz are inserted 
somewhat beyond the middle of the snout, in the middle of its upper half, 

and the strobes 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 strix: composed of slender series of very delicate 

but rather sharply impressed longitudinal puncta, the interspaces with a 

median series of short bristles nearly as lon g a8 the width of the interspaces. 

MON XXI- 7 
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. 

Length, excluding rostrum, C;“‘“; rostrum, 1”“; elytra, 4.25”“; height 

of body, 3.2”” 

Florissaut, Colorado. One specimen, No. 3011, Mr. R. D. Lacoe. 

I take pleasure in naming thid insect after my correspondent, Dr. B. 

Foerster, of Nulhouse, hlsatia, whose recent researches upon the fauna, and 

especially the insect-fauna, of the Oligocene of his district are well known 

and irnportant. 
CLEONUS DEGENERATUS. 

I’l. II, Fig. 22. 

Head fa,intly 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 pun&ate. Elytral stri= moderately 

slender, deep, punctate throughout. 
Length, excluding rostrum, 5.5”“; rostrum, 1.2”“; elytra, 4”“; height 

of body, 2.5”“. 
Florissant, Colorado. One sp 

the Tertiary deposits, whether of Europe or America, ass this. In Europe 

no less t,han nine genera, with thirteen species, have been recognized, namely: 

Bagous, with three spec.ies at Brm&att and &rent; Hydronomus, one spe- 

cies at, Aix; Tanysphyrus, the same ; Erirhinua, the same; Notaris, recog- 

nized by Curtis at Aix; Dorytomus, recognized by Serres at Aix; Erycus, 

two species in the Pleistocene of Hiisbach; Smicronyx, one species at Brun- 

statt; and Erirhinoides, an uncharacterized extinct genus, wit,h one species 

in amber. In America we find seven genera and nine species, a’11 of which, 

with a single exception, come from Florissanc. 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. 



DORYTOMUS Germar. 

Nearly fifty species of this genus are known, most of which belong to 

the Old World, though North America posdesses 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 long; rostrum very gently arcuat,e.. _ . . . . . . . . ~wilbi,rnwi. 
Prothorax only a little more than half as high again as long,; rostrum considerably 

arcnate...-.......... _____________.______ _ _________. _ _.____________ coercitus. 

DORYTOMW WILLIAMS. 

Pl. VI, Fig. 2. 

The specimens referred here seem pretty plainly to fall in Dorytomus, 

and in the vicinity, thopgh not very close, of D. brewicollis LeConte. 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 
prot,hornx 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. Elytra with 

deeply impressed and punctatc striae, the punctures small; interspaces 

feebly pun&ate and clothed with short hairs. Femora strongly clavate, 
armed beneath with an acute tooth; tibist: very slender. 

Length, excluding rostrum, 4-l mru ; rostrum, 1%5”‘“’ ; elytra, 2.3*“’ ; 

heigtlt of body, 2.5”“. 
Florissant, Colorado. Two specimens, Nos. 7132, 11290. 
Narned for the talented paleontologist, Prof. H. S. Williams, of Cornell 

University. 
DORYTOMIJS COERCITUS. 

Pl. VI, Fig. 4. 

I place this species in Dorytomus, to which it is certainly closely 

allied, althougl~ the legs are shorter and the thighs appear to be stouter than 



100 TERTIARY RHYNOHOPHOROUR COLEOPTERA. 

in any of our living species, and I call also discover no inferior tooth on the 

fore femora, the only pair preserved. The head is small and nearly smooth, 

the r&rum considerably and regularly wcuate, two-thirds a8 long as the 

elytra, neither punctured nor striate, but apparently smooth; scape of an- 
teiinz just failin, v to reach the base of the rostrum, the funicle alone as long 

as the scape, its first joint as long as tllc 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 punctulate. Elytra very faintly punctato-striate. 

Fore femora very stout, being just beyond the middle nearly half as wide 

as 1011g ; tibiae moderately slender, scarcely arcuate. scarcely longer than 

the prothorax. 
Length, excluding rostrum, 5*cjmm; rostrum, 2.5”“; elytra, 4”“; height 

of body, 2.4”“. 
Florissant, Colorado. One specimen, No. 1987. 

GRYPIDIUS Schiinherr. 

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. 

GRTPIDIUS CURVIROSTRIL 

Pl. VI, Fig. 1. 

A single specimen represents a spedes 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 t’he thorax, the eye small, circular, 
with a smaller diameter than the rostrum ; the latter more tha,n 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 rost,rum. Thorax 

well rounded, rapidly tapering so as to be almost dcmioval, higher at the 

base t,han long, densely and rather finely punctate. Elytra rather elongate 
with pm&ate strize. Second abdominal segment scarcely longer t)han the 



third and fourth together, the sutures straight to the margin. Under sur- 

face pulletate like the thorax, but somewhat more finely. 

Lengbh, excluding rostrum, 6’““; height, 2.4”“; lellgth of elytra, 4.5”“; 

of rostrum, 3.6”“. 
It bears a close general resemblance to Balanims $exirostris 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 Hiisbach, Bavaria, and a single fossil species has been found at 
Florissant. The Hiisbach specimens are known principally by their elytra, 
that of E. acri&&s being not unlike ours, but the proportions of t.he thorax 
are witlelv different, and our fossil is a mucll larger species. ’ 

ERYCUS ISREVICOLLIS. 

Pl. II, Fig. 19. 

Head feebly 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, stri:E with long quadrate 

approximat : punctures, the interspaces feebly punctate. Legs much as iu 

our IS:. puncticollis LeC., but with less abruptly clavate thighs, not tooth&l, 

the appearance of a tooth 011 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. 


