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ADVERTISEMENT.

[Monograph XV.]

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

“The publications of the Geological Survey shall consist of the annual report of operations, geo-
logical aud econmnic maps illnstrating the resources and elassification of the lands, and reports upon
general and eeonomic geology and paleontology. The anuual report of operatious of the Geological
survey shall accompany the annual report of the Seeretary of the Interior. All specinl memoirs and
reports of said Survey shall be issned in uniform quarto series it deemed neeessary by the Director, but
otherwise inordinary octavos., Three thousand eopies of eacl shall be published for seientifie exchanges
and forsale at the price of publication; and all literary and eartographic materinls received in exchange
shall be the property of the United States aud form a part of the library of the organization: Aund the
mnoney Eesultiug from the sale of sneh publications shall be covered into the Treasury of the United
States.’

On July 7, 1822, the following joint resolution; referring to all Government publications, was
passed by Congress:

“That whenever any doeument ov report shall be ordered printed by Congress, there shall he
printed, in addition fo the number in each case stated, the ‘usual number’ (1,900) of copies for binding
and distribution among those entitled to receive them.”

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

ANNUAL REPORTS.

L First Annual Reportof the United States Geological Survey, by Clarence King. 1820, 8°. 79
Pp. 1 map.—A preliminary report deseribing plan of organization and publications.

IL. Second Annual Report of the United States Geological Survey, 188081, by J. W. Powell.
1882. 8¢ lv, 588 pp. 61 pl. 1 map. ‘

IIL. Third Annual Report of the United States Geological Survey, L881-'82, by J. W. Powell,
1883. B2, xviii, 564 pp, 67 pl. and maps.

IV, Fourth Annual Report of the United States Geological Survey, 1582723, by J. W. Powell.
1884, 89, xxxii, 473 pp. 85 pl. and maps,

V. Fifth Annual Report of the United States Geological Survey, 1833-'84, by J. W. Powell,
1385. 89, =xxxvi, 469 pp. 58 pl. and mans,

VI. Sixth Annunal Report of the Unifed States Geological Survey, 1834-'35, by J. W. Powell.
1386, B9, xxix, 570 pp. 65 pl. and maps.

VIL Beventh Annual Report of the United States Geological Survey, 1885786, by J. W. Powell.
1883, 8°. xx, 656 pp, 72 pl. and maps. 3

The Eighth and Ninth Annual Reports are in pross.

MONOGRAPHS.

Monograph T is not yet published.

11, Tertiary History of the Grand Cation Distriet, with atlas, by Clarence B, Dutton, Capt., U. 8. A,
1882, 4°. xiv, 264 pp. 42 pl.and atlas of 24 sheets folio, Price $10.12.

IIL Geology of the Cowstock Lode and the Washoe District, with atlas, by George F. Becker.
1882, 4°. xv, 423 pp. 7 pL and atlas of 21 sheets folio. Price $11.

IV, Comstock Mining and Miners, by Eliot Lord, 1883, 49, xiv, 451 pp. 3 pl.  Price §1.50.

V. The Copper-Bearing Rocks of Lake Snperior, by Roland Duer Irving, 1883. 4°. xvi,464 pp.
151, 29 pl. and maps. Price $1.45,

VI. Contributions to the Knowledge of the Oliler Mesozoic Flora of Virginia, by William Morris
Fontaine. 1883. 4°. xi, 144 pp. 541 54 pl.  Price $1.05,

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

VIIIL. Palenutology of the Lureka District, by Cliarles Doolittle Walcott. 1834, 49, xiii, 208 pp.
241, 24 pl. Price $1.10.

1



II ADVERTISEMENT,

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

X. Dinocerata. A Monograph of an Extinct Orvder of Gigantic Mammals, by Othniel Charles
Marsh., 1826, 4°. xviii, 243 pp. 66 1. 56 pl. Price §2.70.

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel
Cook Russell, 1s85. 49, xiv, 238 pp. 46 pl. and maps. Price $1.75.

XI1I. Geology and Mining Indnstry of Leadville, Colorado, with atlas, by Samuel Frauklin Em-
mons. 1886, 4% xxix, 770 pp. 45 pl. and atlas of 35 sheefs folio. Price $3.40,

XIII. Geology of the Quicksilver Deposits of the Paeifie Slope, with atlas, by George F. Becker.
1888, 4°. xix, 486 pp. 7 pl. and atlas of 14 gheets folio. Price £2.0u.

X1V, Fosgil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Conuecticut
Valley, by John 8. Newherry., 1888, 49 xiy, 162 pp. 26 pl. Price $1,00,

XV. The Potomae or Yonnger Mesozole Flora, by William Morris Fontaine. 1880, 42,
377 pp. 180 pl. Text and plates bound separately. Price, §3.25.

In press:

I. Lake Bonneville, by G. K. Gilbert,

XVI. Paleozoie IFishes of North America, by J. 8, Newhberry.

In preparation:

—Deseription of New Fessil Plants from tlie Dakota Group, by Leo Lesquerenx.

—Gasteropoda of the New Jersey Cretaceons and Eocene Marls, by R. P. Whitfield.

—Geology of the Eureka Mining Distriet, Nevada, with atlas, by Arnold Hagne.

Sanrvopoda, by O. C. Marsh.

—8terosaaria, by O, C. Marsh,
—Brontotheridie, by O, C. Marsh.
—The Penokee-GogebicIron-Bearing Series of North Wisconsin and Michigan, by Roland D. Irving.
—Report on the Denver Coal Basin, by 8 F. Emmons,
—Report on Silver Cliff and Ten-Mile Mining Distriet, Colorado, by 8. F. Emmous.
—Tlora of the Dakota Group, by J. 8. Newherry.
—The Glacial Lake Agassiz, by Warren Uphau.
—Geology of the Potomac Formation in Virginia, by W. M. Fontaine,

Xiv,

BULLETINS.

Each of the Bulletins is eomplete in itself, bat in order that they may be lound in volnmes of
convenient size, each Bulletin has two paginations, oneproper to itself and anothier which belongs to it
as partiof the volume., Numbers 1 to 6 form Volume [; Numbers 7 to 14, Volume 1I; Numlers 15 to 23,
Volume I1I; Numbers 24 to 30, Volume IV ; Numbers 31 to 36, Volume V; Numbers 37 to 41, Volume
VI; Numbers 42 to 46, Volume VI1I; Numbers 47 to 54, Volume VIIL

1. On Hypersthene -Andesite and on Triclinie Pyroxene in Augitic Rocks, by Whitman Cross, with
a Geological Sketch of Buffalo Peaks, Colorado, by 8. I, Emmons, 1883, 8%, 42 pp. 2 pl. Price 10
cents.

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, ete.,
computed by Albert Williams, jr. 1833, B9 B pp. Price 5 cents,

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30, from Tompkins
County, N. Y., to Bradford Connty, Pa., by Henvy 8, Williams. 1884, 8% 36 pp. Price 5 cents.

4, On Mesozoie Possils, by Charles A. White. 1884, 89, 36 pp. 9 pl. Price 5 cents.

5. A Dictionary of Altitudes in the United States, conpiled by Henry Gannett. 1884, 8% 325 pp.
Price 20 ceuts.

6. Elevations in the Dominion of Canada, by J. W. Spencer, 1834, 2%, 43 pp, Price 5 cents,

7. Mapoteca Geologiea Americana. A Catalogue of Geological Maps of Ameriea(North and South),
1752-1831, in geographic and chronologic order, by Jules Marcon and Jolin Belknap Marcou. 1824,
80, 134 pp. Price 10 cents.

g, On Secondary Enlargements of Mineral Fragments in Clertain Roeks, by R. D. Irving and C. R.
Van Hise. 1824, 82, 56 pp. G pl. Price 10 cents,

9. A Report of work done in the Washington Laboratory daving the fiscal year 1883-24. F. W,
Clarke, ehief chemist; T. M. Chatard, assistant chemist. 1884, 8% 40 pp. Price 5 cents.

10. On the Cambrian Faunas of North Ameriea. Preliminary studies, by Charles Doolittle Wal-
cott., 1884, 82, 7dpp. 10 pl. Price b cents.

11. On the Quaternary and Recent Mollusca of the Great Basing with Descriptions of New Forms,
by R. Ellsworth Call. Introdueed by a sketeh of the Quaternary Lakes of the Great Basin, by G. K,
Gilbert, 1384, 29, 66 pp. 6 pl. Price 5 cents.

12, A Crystallographie Study of the Thinolite of Lake Lahontan, by Edward 8, Dana, 1834, 89,
34 pp. 3pl. Price b cents,

13. Boundaries of the United States and of the several States and Territories, with a Tistorical
Sketeli of the Territorial Changes, by Hevry Gannett. 1885, 89, 135 pp.  Price 10 eents.

14, The Eleetrical and Magnetic Properties of the Iren-Carburets, by Carl Barus and Vincent
Stronhal. 1885. 82 938 pp. Price 15 cents.

15. On the Mesozoic and Cenozoic Paleontology of California, by Charles A. White. 1885. 89,
33 pp.  Price 5 cents.

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



ADVERTISEMENT. I

17. On the Development of Crystallization in the Tgneons Rocks of Washoe, Nevada, with Notes
on the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1825, 89, 44 pp. Price b
cents,

18. On Marine Eocene, Fresh-water Mioeene, and other Fossil Mollusca of Western North America,
by Charles A. White., 1885, 8° 26 pp. 3 pl. Price 5 cents,

19. Notesoun the Stratigraphy ot California, by George I, Becker. 1835, 8°. 28pp. Pricedcents.

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

21. The Lignites of the Great Sionx Reservation. A Report on the Region between the Grand and
Moreau Rivers, Dakota, by Bailey Willis. 1835, 8°. 16 pp. 5 pl. Priee 5 cents. :

22. On New Cretaceous Fossils from Calitornia, by Charles A. White. 1885. 82, 25 pp. 5 pl.
Price 5 cents.

23, Observations on the Junetion between the Eastern Saudstone and the Keweenaw Series on
Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin, 1835, 5°, 124 pp. 17 pl.
Price 15 ceuts.

24. List of Marine Mollugea, comprising the Quaternary fossils and recent forms from American
Localities between Cape Hatteras and Cape Roque, ineluding the Bermudas, by William Healey Dall.
1355, B°. 336 pp. Price ¥5 cents.

25, The Present Techuical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. 89 85 pp. Price 10 cents.

26. Copper Bmelting, by Henry M. Howe. 1885. 89, 107 pp. Price 10 cents.

27. Report of work done in the Division of Chemistry and Physics, mainly during the fisecal year
1884-785. 1236, 8°. 20 pp. Price 10 cents.

28. The Gabbros and Associated Hornblende Roelks oceurring in the Neighborhood of Baltimore,
Md., by George Huutington Williams, 1836. 85 78 pp. 4 pl. Priee 10 cents.

23, Oun the Fresh-water Invertebrates of the North American Jarassie, by Charles A. White, 1886,
82, 41 pp. 4 pl. Price 5 cents.

30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles
Doolittle Walcott., 1886, B2, 369 pp. 33 pl. Price 25 cents,

31, Bystematic Review of onr Present Knowledge of Fossil Insects, including Myriapods and
Arachnids, by Samuel Hobbard Sendder. 1886, 8°. 128 pp.  Price 15 cents.

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

33. Noteson the Geology of Northern California, by J. 8, Diller. 1886. 82, 23 pp. Price5 cents,

44, Ou the relationof the Laramie Molluscan Fanna to that of the suceeeding Fresh-water Eocene
and other groups, by Charles A, White. 1886. 5°. 54 pp. 5 pl. Price 10 cents.

35, Physieal Propertios of the Iron-Carburets, by Carl Barns and Vineent Strouhal. 1886. 8¢,
62 pp. Price 10 cents.

36. Subsidence of Fine Solid Particles in Lignids, by Carl Barus. 1286, 89, 58 pp. Price 10 cents.

37. Types of the Laramie Flara, by Lester F. Ward, 1857, 5°. 354 pp. 57 pl. Price 25 cents.

38, Peridotite of Elliott Connty, Kentucky, hy . 8. Diller. 1837, 8°. 31 pp- 1pl. Priced cents.
) 39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1837, 8°,
84 pp. 1 pl. Priee 10 cents.

40. Changes in River Conrses in Washingfon Territory due to (Hlaciation, by Bailey Willis. 1287,
89, 10pp. 4pl. Price 5 centa.

41. On the Fossil Fannas of the Upper Devonian—the Genesee Section, New York, by Henry 8.
Williams, 1857, 8°, 121 pp. 4 pl. Price 15 cents.

42, Report of work done in the Division of Chemistry and Physics, mainly daring the fiseal year
1886-°86. F, W. Clarke, chief chemist. 1837, H0, 152 pp. 1pl. Price 15 cents, :

43, Tertiary and Cretaceous Strata of the Tasealoosa, Tombighee, and Alabama, Rivers, by Eugene
A, Smith and Lawrenee C. Johnson, 1847, 82 189 pp. 21 pl.  Price 16 cents.

. A4 Bibliography of North Ameriean Geology for 1836, hy Nelson IL Darton. 1837, 89, 35 rp-
Price 5 cents, :

45, The Present Condition of Knowledge ef the Geology of Texas, by Robert T. Hill. 1887, 89,
04 pp.  Priece 10 cents. :

. 46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. I", Penrose, jr., with an Intro-
duction by N. 5. Shaler. 1888, 89, 143 pp.  Price 15 cents

47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of
ﬁ‘)lgi.‘i'?ﬂ employed, by Frank Austin Gooch and James Edward Whitfield. 1838, #°, 84 pp. Price

T8,

4%, On the Form and Position of the Sea Level, by Rebert Simpson Woodward. 1888, 59, 88
PP, Price 10 tents.
.49, Lafitudes and Longitudes of Certain Points in Missonri, Kangas, and New Mexico, by Robert
Sunpsgn Woodward. 1880, "85, 133 pp. Price 15 cents.
= 50. Formulas and Tables {o facilitate the Construction and Use of Maps, by Robert Simpson
Ood\:aril. 1880, 8BS, 124 pp. Price 15 cents,
_ 51. On Invertehrate Fossils from the Pagcific Coasty by Charles Abiathar White. 1889, 8°. 102
Ep. 1;421)1é 11:'1'1:_:& 15 cents,
p< Suba@rial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook
Russell, 1839, 80, g5 pp. 5 pl. Price 10 cents. Y

16 cangg_‘ The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889, £°, 55pp. 10pl. Price



v ADVERTISEMENT.

In press:
54. A Report on the Thermo-Electrical Measurement of High Temperatures, by Carl Barus.
,55. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1886-"87.
56, Tossil Woods and Lignites of the Polomae Formation, hy .. Knowlton.
57. Notes on the Geology of Southwestern Kansas, by Robert Hay.
58, On the Glac.al Bonndary, by G. I Wright.

In preparation:

— The Gabbros and Asseciated Rocks in Delaware, by F. I). Chester.

— Mineralogy of the Pacific Coast, by W. H. Melville anid Waldemar Lindgren.

— The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan, by George
H. Williams; with an introdnetion by R, D. Irving.

— Bililiography of the Paleozoic Crustacea, by A, W. Vogdes.

—The Viscosity of Solids, by Carl Barns,

— On a Group of Voleanic Rocks from the Tewan Monntains, New Mexico, and on the oceurrence
of Primary Quartz in cerfain Basalts, by J. P, Iddings.

—_On the relations of the Traps of the Jura-Trias of New Jersey, by N. H. Darton.

—_ Altitudes between Lake Superior and the Rocky Mountains, by Warren Uplham,

— Mesozoie Fossils in the Permian of Texas, by C. A, White.

— Natural Gas Distriets in Indiana, by Arthur Jolin Phinney.

— A Late Voleaunie Eruption in Northern California and its peeuliar lava, by J. 8. Diller

A General Account of the Fresh-Water Morasses of the United States, with a deseription of
the Dismal Swamp District of Virginia, hy N. 8. Shaler.

STATISTICAL PAPERS.

Mineral Resources of the United States [1882], by Albert Williams, jr. 1883, 89, xvii, 813 pp.
Price 50 cents.

Mineral Resonrces of the United States, 1833 aud 1884, by Albert Williams, jr. 1885, 89, xiv,
1016 pp. Price 60 cents. .

Minersl Resotitees of the United States, 1835, Division of Mining Statistics and Technology.
1886. 22, vii, 570 pp. Price 40 cents.

Mineral Resources of the Uuited States, 183, by David T. Day. 1837. 89, wiii, 813 pp, Price
50 cents,

Mineral Resources of the United States, 1887, by David T. Day. 1833, 8% vii, 332 pp. Price
50 eents.

In preparation:
Mineral Resourzes of the United States, 1883, by David T. Day.

_ The money received from the sale of these publications is deposited in the Treasury, and the
Seeretary of that Deparfment declines to veceive hank checks, drafts, or postage stamps; all remit-
tances, therefore, must be by POSTAL NOTE or MONEY ORDER, made payable to the Librarian of the
. 8. Geological Sorvey, or in CURRENCY for the exact amount. Correspondence relating to the pul-
lications of the Survey should be addressed

To TaE DIRECTOR OF TIE
UNItED STATES GEOLOGICAL SURVEY,
| WasniNerox, D. C
WasHINGTON, D. €., Seplember 1, 1889,
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ILLUSTRATIONS.

Figs. 1-6, B. Tguisetum Virginicum.
Fig. 7. Equisetum Lyelli.

Figs, 1-8,6,7, 9, Equisetum Virginicum.
Figs. 4, 5. Equisetum Lyelli

Fig. 8. Rhizome of Equisetum, sp, undet.
Fig. 10. Equisctum Marylandicum.

Tig. 11. Cladaplilebis constricta,

Fig. 1. Cladophlebis Intifolia,

Fig.2. Cladophlelis constricta.

Figs. 8-8. Cladopllebis Virginiensis.

. Pigs.1,3-6. Cladophlebis Virginiensis.

Fig.2. Cladophlebis denficulata,
Fig. 7, Cladophlebis parva.
Fig, 8. Cladoplilebis falcata.

. Figs. 1-6, Cladophlebis fulcata,

Fig.7. Cladophleblis ncuta.

Figs. 1-3. Cladoplilebis parva.

Tig. 4. Cladophlebis latifolia,

Figa. 5,6, 8-14. Cladophisbis constricta.
Tig. 7. Cladophlebis falcata,

Fige.1, 2. Cladophlebis falcata.

Figs, 3-5. Cladophlebis oblongifolin.
Fig. 6. Cludophlebis acuta,

Flg. 7. Cladophlebis denticulnta.

Figs: #-11. Angiopteridiom auriculatum.
Figs. 1-7. Pecopteris Virginiensis,

TFigs. 1-8. Pecopteris Virginiensis,

Figs, 7-0 Cladophlehis evenata,

Figa. 1,2, Cladophlebis erenata,

TFigs, 8, 4. Cladophlebis inclinata,

Tigs, 5, 8. Cladophlebis, sp. unilet.
Figs.6,7. Cladophlebis acuta,

T, 9. Aspleninm dubium.

Figs, 1-6. Aspidium Fredericksburgense,
Figs. 7, 8. Cladophlebis acuta.

Tigs, 1-G, Aspidinm Fredevicksburgense,
Figs. 1-3. Cladophiebis erenata.

TFigs. 4, 5. Cladophilebis distans,

Tigs, 6-8. Pecoptoris strictinervis.
Figs. 9,10, Aspidium ellipticun:.
Figs.1-5. Aspidinm heterophylium,
Figs. 1-5. Aspidinm bheterophyllum.
Fig. 6. Cladophleois, sp. undet,

Fig.7. Aspidinm Virginieum,

Fig 8. Pecopteris ovatodentatn.

Figs. 1, 3, 8. Aspidinm angnstipinnatum.
Pig. 2, Aspidivm evstapteroides.

Figs, 4, 5. Polypudinm fadyenioides,
Fig, 6. Aspleniopreris adianiifolia.
Fig. 7. Acrvostichinm erassifolinm,

Fig. 0. Aspidium Fredericksburgense,
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Fig. 1. ‘Aspidinm angustipinnatum.
Fig, 2. Aspidiun macrocarpun.
Figs. 3-7. Thinufeldia variabilis.
Figs.1-6. Thinnfeldia variabilis.
Fig. 1. Ciadepllebis erennta,

TFig. 2. Cladophlebis, sp. undet.

Fig. 3. Cladophlebis, sp. undet.

Fig. 4. Aspidinm Oerstedi?,

TFig. 5. Cladophlebis alats.

Figs. 6,7, Aspldinum Fredericksburgenso,
Fig. 8. Pecopteris microdonta.

Fig. 9. Pecopteris strictinervyis,

Fig. 10, Aspidinm apgustipinnatum,

. Tigsi1,2, 4. Pecopteris constricia.

Fig. 3. Pecopteris strictineryis.
Tigs.5 11. Pecopteris micradonta.
TFig. 6. Cladophlebis erenata,

Fig. 7. Cladopllebis, sp, undet.

Fig 8, Cladophlebis inclinata,

Iigs. 0, 10. Cladopllebis rotundata,
Figs:1-3. Pecopteris brevipennis,
Fig. 4. Cladephlebis aphenopteroides.
Fig. 5. Aspidinm oblongifolinm.
Fig. 6. Aspidinm parvifolinm,

Tig. 7. Pecopteris socialis,

Fig. 8 Stenopteris Virginica.

Tigs. 8,18, Cladophlebis constricta.
TFig.10. Pecoptoeris angustipennis.
Fig, 11. Gleichenin Nordenskioldi.
Fig. 12, Undetermined fern,

Tig. 14 Aspidinm Virginicom.

Fig. 16, Aspidinm pinnatifidum.
Figs, 1-1, 6, 7. Aspleniopteris pinnatifida.
Figa, 4 5. Polypodium dentatum.
Tig. 8. Cladophlebis petiolata.

Fig, 0. Aspidinm Dunkeri,
Figs.10,11. Pecopteris Browniana,
Fig. 12, Pevapteris ovatodentata.
Fig. 13, Pecopteris strictinervis,
Fig. 1, Pecopteris ovatodentata,
Figs. 2-7. Pecopteris Browuoinuna.
Fig. 1. Thyrsopteris Virginica.
Fig, 2, Peeopteris Virginiensis.
T'ig. 8. Thyrsopteris ¢lliptica.

Figs. 4,6, 7, 9. Thyrsopteris dentata.
Tigs. § 10, Thyrsopteris brevifolia
Fig. 8 Aspidinm parvifolinm.

Tirs. 1, 2. Thyrsopteris dentata,

Fig. 4. Sphenopteris thyrsoptervides.
Figs. 4, 5, 16. Thyraopteris nervosa.
Figs 6,7, 14,15, Aspidinm dentatumn.
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ILLUSTRATIONS.

Fiz. 8 Cladophlebis inwouiloba,

Fig. 0. Cladophlebis pachyphyila.

Tig. 10, Aspidinm parvifolinm.

Tigs. 11,12, Aspidinm Duokeri.

Fig. 13, Osmunda sphenopieroides.
Figs: 1,14,16,17. Aspidium paevifolitn.
Figs. 28,0, 18, Aspidium Dunkeri.
Figs, 8, 18, Pecopteris Browniana.
Figs. 4;5. Pecopteris pachyphylla.
Tigs, 6, 7. Thyrsopteris ravinervis.
Figs. 10-12. Thinnfeklia grannlata.
Itigr, 16, Cladophlebis, sp. undet,

Figs, 1-5, 8. Thinnfeldin granulata.
Figs. 6,7, Thinnfeldia rotundiloba.
Fig. 10, Sagenopteria latifolin,

Figs. 9, 11-17. Sagenopteris alliptien,
Fig. 1" Angiopteridium auricnlatam,
Figs. 2,4, 6. Scleropteris elliptica.
Figs. 3,5 Selevopteris Virginica.

Fig. 7. Seleropteris vllipticn, var. longifolia.
Fig. 1. Scleropteris elliptica.

Fig. 2. Angiopteridinm nervosnni.

Fig. 2. Angiopteridium elliptienm.
Fig. 4. Angiopteridinm densinerve,
ig.5. Angiopteridium pachyphyTlum,
Figs, 6, 7. Angioptetidium ovatum,
Figs. 8, 0. Angiopteridimun strictinerve,

latifolinm,
Figs. 2, 3. Anomozamites angnstifolins,
Fig. 4. Anomozamites Virginicus.
Tiga. 6, 7. Angiopteridinm dentatum,
Fig. 8. Platypteriginm densinerve,
Figa 1,4 Platy pteriginin donsinervi.
Fig, 2. Platyplerigium Rogersinnim,
Fig. 3. Anomozamiles Virginieus.
Tigs, 1,2, Platypteriginm densinerye.
Fig, 1. Platypterigium densiaenve,
Fig. 2. Platypterigium Rogersianm.
Fig, 1. Platyptorvigium densinerve.
Fig. 2. Platypieriginm Rogersianim.
Tig. 8. Thyrsopterls brevipennis.
g 4. Sphenopteris acrodentata.
Figa.1, 2. Platypterigium densinerve,
Tigs. 3-5. Sphenopieris latiloha,
Fig. 1. Cladophlebis Brevipennis.
g 2. Thyrsopteris brevipennia,
Pig. 3. Thyrsopteris alata,
Figs. 4-9, Sphenoptoris latiloba.
Fig. 1. Bphenopteris latiloba,
Figs. 2 4. Thyrsopleris nervass,
Figs. 8, 9. Thyrsopteris brevipennis,
Figs. 5-8. Thyrsopteris divavients,
Tig. 1. Thyrsopteris brevipennis.
Figs. 2-4, 8. Thyrsopteris Meekinna,
Tigrs. 5-7,
grustiloba,
Figa. 1, 2. Thyrsopteris erenanta.
Fig. 3. Thyrsopteris densifolin.
Fig. 4. Thyrsopteris insignis,
Fig. 5. Thyrsopleris nervosa.
iz 1, Thyrsapteris insignis.
Figs. 2-5. Thyrsopteris densifolia.
Fig. 8 Thyrsopteris nervoga,
Figs.1-3, Thyrsopteris crassinsryis,
Fig. 4. Thyvsopteris hirevipennis.
Fig. 5. Osmunda Dicksonioides,

Angiopteridium strictinerve, var

9, Thyrsopteris Meelkiana, var, an-
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Fig 6. Thyrsopteris insignis,
« Thyrsopteris insignis,
Thyrsopteris insignis, var, angustipen-

s 1, 2.4

Fig. 3,
tiis.

Figs. 1, 3. Thyrsopteris insignis,

Fig. 2. Thyrsopteris insignis, var. ngnstipen.
nis,

Figs. 4-6. Thyrsopleris ravineryis.

Fig. 7, Thyrsapteris decurrens,

Tig. 8. Thyrsopteris Meckiana, var, angusti-
luba.

Figs. 1,25, Thyrsopteris rarinervis.

g, 3. Thyrsopteris Meckiana, var
loba.

Fig. 4. Thyrsopteris angustifolia,

Tigs. 1,2, 4, 5. Thyrsopteris microphylly,

Fig. %, Thyrsopteris angustifolia.

Fig. 1. Thyrsopteria elliptica.

Figs. 2,4, Thyrsapteris decnrrong.

Tligs, 8,5. Thyrsopteris pachyrachis.

Figs. 1, 2, Thyrsopteris pachyrachis,

Tig. 8. Thyrsopteris distans.

Fig. 4. Thyrsopteris Meekiana, var. angusti-
loba.

Fig. 1.
loba,

Fig. 2. Thyrsopteris angustifolia. -

Figs. 3-5. Tliyrsopteris angustiloba,

Tig. 1. Thyrsopteris pachyrachis:

Fig. 2. Thyrsopterig ravinervis.

Figs. 8,4, Thyrsopteris angostifolia.

T!"in's 3-7. Thyrsopteris decurrens,

i 1, 2. Sphenopteris Mantelli.

Fig. 3. Thyrsopteris pachyphylla.

Fig. 4. Sphenopteris spatulata,

Fig. 5. Sphenopleris puehy phylla,

Figs. 6, 6. Thyvsopteris elliptica.

Figs. 7, 8. Thyrsopteris Meeliana,

Fig. 1. Thyrsopteris pecopteroides.

Fig. 2. Thyrsopteris pinnatifida.

Fig, 3. Thyrsopteris Meekiana.

Figs. 4,6, 7. Thyraopleris elliptica.

Tige. 5. Thyraopieriy donsifolia.

Fig. 1. Thyrsopteris heteromorpha,

Pigs. 2-4. Thyraopteris varians,

Fig. 5. Thyrsopteris rhombifolia.

Figs, 1-3, Thyrsopteris varians.

Fig. 4. Thyrsopteris Leteroloba,

Fig. 6. Thyvsopteris hella.

Fig. 1. Thyrsopteris thombifalin.

Figs. 2, 11. Thyrsopteris Meekiana, var. an-
gustiloba.

Fige. 3,9, Agpidinm Dunkeri.

Figs. 4,5, 7, Thyrsopteris pinnatifida.

Fig 6, Thyrsoptoris elliptica,

Fig. 8, Thyrsopteris distans,

Fig, 10, Thyrsaopteris varians,

Fig 1. Thyrsopteris Megkinna, var. angosti-
lobn.

Fig. 2. Thyrsopteris angunstifolia.

Fig, 3. Thyrsopteris angustiloba.

Figi4. Thyrsopteris elliptica.

Tig. 5, Thyrsopteris microloba, var. alata,

Figs. 6, 7. Thyrsopteris bella .

Figs. 1, 8. Thyrsopteris Meckiana, var.
gustilobia.

Figs. 2,5, Thyrsopteris bella.

angusti-

Thyvsopteris Meckiana, var. angnati-

an-
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Figs. 4,8, Thyrsapteris nana.

Figs. 6, 7. Thyrsopteris elliptica.

Figs. 1,5. Thyrsopteris bella.

Fig, 2. Thyrsopteris vavians.,

Figs. 3,8, Thyrsoptoris inmouipinnata,

Fig.4. Thyraopteris micraloba.

Fig. 6. Thyrsopteris elliptica.

Fig.7. Thyrsepteris pinnatifida.

Tig. 1. Thyvsopteris microloba, var alata.

Fig. 2, Thyraopteris eiliptica.

Fig. 3. Thyrsopteris heterophylla.

Fig. 4. Thyrsopleris bellu,

Tig, 6. Sphenopteris thyrsopteroides.

Fig. 6. Thyrsopteris sphenopteroides.

Figs. 7,10, Thyraopteris obtusiloba:

Fig. 8, Thyrsopteris angnstifolia.

Fig, 9. Osmunda Bicksonioides,

Figs. 1,4, 8,9, 11. Osmnnda Dicksonioides.

Tigs. 2,12, Aapidinm microeaypum.

Fig. 8. Thyrsopteris squarrosa.

Fig. 5. Fern frond in circinate vernation.

Fligs. 6, 7. Thyrsopteris rhombiloba.,

Fig. 10, Thyrsopteris retusa.

Figs. 1, 3. Osmunda Dicksonioides, var. latipen-
nis.

Figs. 2,4,59. Osmunda Dicksonioides,

Figs. 6, 7. Aspidinm microcarpum.

Fig. 8. Thyrsopteris thombilohw,

Figs. 1, 2. Osmunda Dicksonioldes.

Fig. 3. Osmunda Dicksonioides, var, latipennis.

Figs. 4, 5. Ctenopteris ingignis,

Fig. 6. Undetermined plant.

Fig. 7, Zamiopsis pinnatifida.

Fig, 8, Zwmiopsis longipennis,

Fig. 1. Ctenopteris ingignis.

Tig, 2. Ctenopleris integrifolia.

Fig. 3. Zamiopsis insignis.

Tig. 4. Ctenopteris Virginisnsia.

Fig. 5. Zawiopsis pinnatifida,

Tigs. 1,2, Ctenopteris insignia,

Figs. 3,4, Selovopteris dentata,

Tigs. 1, Zamiopsis insignis.

Fig. 2. Zamiopsis pinnatifida,

Fig. I. Ctenopteris Virginiensis.

Fig. 2. Ctenopteris angustifolia.

Fig. 8. Clenopteris integrifolia,

Figs. 4-6. Zamiopsis inaignis,

Figs, 1, 5-8 Zumiopsia laciniata.

Fig. 2. Zamiopsis ingiguis,

Tig. 3. Znmiopsis petiolata,

Tig. 4. ¢ enopteris Virginiensis.

Fig. 1. Zamites tenuinervis.

Wig. 2. Zomiopsis pinnatifida.

Fig. 8. Ctenopteris minor,

Fig. 4. Gtenopteris angnstifolia.

Fig. 5. Ctenaopteris longilfolia,

Fig. 6. Dioiinites Buchianus, var. angustifolios,

Fig. 7. Yamiopsis insignis.

Tig, 1. Diodnites Bachianus,

Figs. 2, 0. Ctenophylom Iatifolinm.

Tig. 4, Diovnites Buchianns, var angustifolius.

Fig. 5. Glossozamites distans.

Fig. 6. Podozamites subfaleatus,

Figs. 1, 3. THotinites Buchianns.

Fig. 2, Zamilss tonuinervis,

Tig, 4. Zamites crassincervis,
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Fig. 1. Zamites tenuinervis,

Figa. 2, 8. Dioiinites Buchianus.

Fig. 4. Tineephalartopsis nevvosa.

Fig. 1. Diotnites Buchinuns,

Fig. 2. Diodnites Buchianns, var. angustifo-
lins,

Figs. 3, 4. Tocephalartopisis nervosa.

Figs.1, 2. Diviinites BDuchianus. ;

Figs. 3, 4. Encephalariopsis nervosa.

Figs, 1-3. Diobuites Buchianus.

Figs. 1-3. Dipiinites Buchianus.

Fig, 1. Nageiopsis longifolin.

Flg. 2. Nageiopsis reciirvata,

Fig. 3. Znmites tenuinervis.

Tig. 1. Podozamites pedigellatus,

Figs. 2.6, Nageiopsis longifolia.

Fig. 7. Zamites tevuinervis,

Figs. 1, 2. Nageiopsis longifolia.

Fig. 3. Nageiopsis decrescens.

Tig, 4. Nagsiopsis ovata.

Figs. 1-5, Nageiopsis longifolia,

Fig. 6. Zamites tenninervis,

Fig. 7. Podozamites pedicellatus,

Figs, 1, 3. Nugeiopsia zamioides.

Figs. 2,6, Nageiopsis crassicnnlis.

Fig. 4. Nageiopsis recnrvata,

Fig. 5. Podazamites distantinervis,

Fig. 7. Nageiopsis lougifolin,

Figs. 1,2 4. Nageiopsis znmioides.

Fig. §. Nageiopsis recurvata,

Tig. 5. Nageiopsis ovata.

ig, 6. Podozamites acutifoling,

igs. 1-6. Nageiopsis zamioides.

Fig. 1. Nagoiopsis crassicaulis,

Tig. 2. Podozamites grandilolins.

Fig. 3. Nageiopsis latifolia,

Tig. 4. Podozamites distantinervis.

Fig. 5. Podozamites pedicellatus,

Figs. 1,2, 6, 7. Podozamites distantinervis.

Fig, & Zamites crassinervis,

Fig. 4, Zumites distantineryis,

Fig, 5. Podozamites grandifolins.

Tigs, 1, 2, & 10,14, 15. Podozamiles digtanti-
nervis.

Figs, 8,9 11. Nageiopsis crassicaulis,

Tig. 4. Nageiopsis hoterophyil.

g 5. Phiylocladopsis heterophylia,

Fig. 6. Nageiopsis microphylln.

Fig. 7. Zamites tenuinervig,

Fig. 12. Zamites ¥ 9p. undef,

Pig. 13, Zamifes snhifnlentus.

Figs. 1,2,8 9. Nagelopsis longifolia.

Tig, 3. Zamites snbfaleatus,

Fig 4. Zumites avalia.

Tig. 5 Feildeniopsii crassinervis.

Fig, 8. Nageiopais innsquilnteralis.

Fig. 7. Nageiopsis obtuaifolia.

Figs. 10, 15. Podozamites nentifolins,

Fig, 11. Nageiopsis senminata,

Figs. 12, 16. Podozamiles distantinervis,

_Fig. 13, Arauncaria obtusifolia,

Fig. 14, Nageiopsis microphylia,
Tiga, 1-3, 5. Nageiopsis microphylia.
Fig. 4. Araucaria podecarpaides.
Figs. 6, 7. Nageiopsis hetevophylla.
Figs. 8 9. Nageiopsis angustifolia.
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ILLUSTRATIONS.

Fig. 1. Podozamites acntifolins.

Tigs. 2-6, Nagelopsis angunstifolia,

Triga. 1,3, 4, 6-8. Nugoiopsis angustifolia,

Figs, 2,5, Nageiopsis heterophylla.

Figs. 1, 3. Baieropsis expansa.

Fig. 2. Nageiopsis angustifolia.

Fig 4. Baieropsis pluripariita.

Fig. 1. Baievopsis vxpansa.

Tiga, 2-5. Baieropsis pluripartita.

Fig. 6. Baierupsis macvophylla,

Figs. 1,3,4,7. Baieropsis pluripartita,

Fig. 2. Baleropsix expansi.

Fig, 5 Baieropsis pluripavtita, var, mi-
nor.

Fig. 6. Baieropsis longifolin.

Tigs, 1,2 6. Baicropsis pluvipartita.

Figs. 5, 4. Baieropsis pluripartita, var,
INoT.

Fig. 5. Bajeropsis expansa

Fig. 7. Bulerapsis denticalata, var. an.
gustifolia.

Figs, 8 0. Baieropsis adiantilolin,

Figs. 1-3. Baieropsis adiantifolin,

Figs. 4-6. DBaievopsis foliosa,

Fig. 7. Baieropsis dentienlata:

Fig. 1. Baieropsis adiantifolia, var, mi-
nor.

Tigs. 2, 3. Baicropsis adiantifolia,

Tig. 4. Acrostichopterls densilolia.

Fige. 4§, 9, 10, 12. Acrostichopteris par- |

vifolin.
Figs. 6,7, 11, 14. Acvostichopteris parce-
lobata.
Fig. 8. Acrostichopteris cyclopferoides,
Fig. 15, Baiera muliifolia.
Figs. 1-5. Frenelopsis ramosissima.
Figa. 1-3. Frenelopsis ramosissima,
Figs, 1-6. Frenelopsis ramosissimn.
Figs: 1-6. Frenelopsis ramosissima.
Figs. 1-4. Frenelupsis ramosissima.
Figs. 1-8. Frenclopsis rimosissima.
Fig, 4. Brachyphyllum crassicanle.
Fig. 1. Frenelopsis ramosissini.
Figs. 2, 8, Leptostrobus longifolins.
Fig, 4. Leptostrobus foliosus.

. Pigs. 1-4. Leptestrobos longifolins.

Figs. §,6. Laricopsis brevifolia.

Figs. 7, 8. Laricopsis longifolia.

Figs. 8, 10. Laricopsis angustifolix.
Figs. 1,4. Laricopsis augustifolia,
Fige. 2. 8. Laricopsis longifolin

Fig. 5. Leptoatrobus foliosus.

Figs. 6-12. Leptostrolus longifalins,
Fig, 1. Leptostrobus foliosus.

Tirs. 2,3. Cephulotaxapsis ramosns.
Figs. 4, 5. Cephalotaxopsis magnifolin.
Tig. 8. Laptostrobus longilolins,

Figs. 1,2, 4, Copbalotaxopsis magnifolia.
Fig. 3. Cephalotaxopsis brevifolia,
Figs. 1, 3. Cephalotaxopsis magnifolia.
Figs. 2, 4. Cephalotaxopsis ramosa.

Fig. 5. Cephalotaxopsis hrevifolia.
Figs. 1,2, 4. Cephalotaxopsis magnifolia,
Fig. 3. Cephalotaxopsis ramosa,

Fig. 5. Cephalotaxopeis brovifolia.
Figs. 1, 3, 4. Cophulotaxopsismagnifolia,
Fig. 2, Cephalotasopsis ramosa.
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Tig. 5. Cephalotaxopsia microphylla.
Figs 1-7. Bracliyphyllum crassicanle.
Fig. 8. Torroyn Virginica,

Fig, 9. Cephalotaxopsis micraphylla.
Figs.1-3. Drachyphyllum crassicanle.
Figi 4. Brachyphyllum parceramosun.
Figa. 1-5. Fronelopsis parceramosa.
Figs.6,7. Brachyphyllum crassicanle.
Figs. 1-5. Frenslopsis parceramosa,
Figs. 6-8. Brachyphyllum erassicanle.
Figs, 9-11, Sequola cycadopsis.

Tigs. 148, ‘Sequoin cyoendopsis.

Tig. 4. Torreya falcata.

Figs. 5, 6. Athrotuxopsis expansa.
Figs. 1-3. Athrotaxopsis grandis.
Tigs, 4, 5. Athrotaxopais tennicaulis,
Figs. 1,3 Athrotuxopsis pachyphylla.
Pig. 2. Athrotaxopsis expansa.

Fig.4. Athrotaxopsis tennicanlis,

"L Figs 14, Athrotaxopsis graudis.

Fig, 5. Athrotaxopsis expunsa.

Fig. 6. Athrotaxopsis tenunicanlis

Tig 7. Sequoia, sp. undet.

Figs. 1.8-5. Athrotaxopsis puchyphylla.

Fig. 2. Athrotaxopsis tennieaunlis,

Fig. 6. Athrotaxopsis expansa.

TFig. 7. Sequoia anbulat.

Fig. 8. Sequoia Reichenbachi, var. longifolin,

Tigs. 1,4, Sequoin Reichenbachi.

Fig, 2, Sequoia ambigna.

Fig. 5. Bequoia rigida.

Figs.5,6. Soquoia subnlata.

Fig. 7. Sphenolepidinm Sternbergianum, var,
densifolium.

Figs. 1-5. Bequoia Reichenbachi.

Figs. 1-6. Sequoin ambigus.

Pigs. 7, 8. Seguoia Reichenbachi.

Tig. 9. Sequoia, sp. undet.

Fig. 1. Arancavia zamioides.

Tig. 2. Sequoin vigida.

Fig. 3. Beguoia delicntulu,

Tig. 4. Sequoia densifolia,

Fige, 5,7, 8. Sphenolepidium Sternbergiannm,
var. densifolinm.

Fig. fi. Taxodinm (Flyptostrobus) Virgini-
¢,

TFigs. & 10, 11. Sphenolepidium Sternherg-
ianum.

Fig.1. Taxodium (Glyptostrobis) Brookense.

Fig. 2. Sequoia Reichenbachi,

Fig.1. Taxodium (Glyptostrobus) expansum.

Figs. 2, 8. Taxodium (Glyptostrobns) ramo-
BT,

Fig. 1. Taxodium (Glyptostrobus) denticnla-
tum.

Flg. 2. Taxodium (Glyptestrobns) rimosiim.

Figs. 3-0 Taxodium (Glyptostrobus=) Broek-
ENEe.

Figs: 1, 3. Taxodium (Glyptostrobms) Lastigi
atum.

Fig. 2. Sphenolepidinm Bternberzianum, var,
densifolinm,

TFig. 4. Sphenolepidivm Virginicum.

Figs. 1, 6, t. Sphenolepidinm Koriinnum,

Fig. 2. Sequoin rigida.

Figs. 3,4. Sequois gracilis,

Tig. 1. Taxodium (Glyptostrobus) 1amosum.
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Fig. 2. Sphenolepidinm recuryifolium.

Figs. 3, 4. Splenolepidiun-dentifolium,

Fig. 5. Sequoia ambigua,

Figs. 1, 7. Sphenolepidinm Korrianmm,

Figs. 2-6. Sphenolepidinm dentifolinm.

Pigs. 1, 2, 4, 8, 8. Sphenolepidium  Knrri-
anmm,

Fig. 8. Sphenolepidinm  Sternbergianum,
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LETTER OF TRANSMITTAL.

DeparrMENT OF THE INTERIOR,
U. 8. Georogical Survey,
University of Virginia, Virginia, January 10, 1889,

Sir: I transmit with this the manuseript and plates describing and
illustrating the flora of the Potomae or Younger Mesozoic formation of Vir-
ginia,

Almost all of the material deseribed in this memoir was obtained in the
State of Virginia. A small portion was collected in Maryland, at Baltimore.

The work of collection occupied several years. A large number of
loealities, extending over the belt between Baltimore, Md., and Petersbur 7
Va., were carefully examined, and all significant specimens were selected
from a very large amount of material. A number of the localities were
visited several times and new collections made.

The extent of ground over which the fossiliferous exposures oceur
and the thorough examination made entitle us to believe that the fossils
described in this monograph give a fair idea of the unigue and interesting
vegetation existing in Potomac times. This flora is unique, for it appar-
ently contains the oldest known angiosperms, and exhibits them in con-
siderable numbers associated with numerous Jurassic types, a conjunction
not hLitherto known.

Accompanying my manuseript is a series of tables, comparing the
Potomae plants with previously deseribed fossil floras. These tables were
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prepared by Prof. Lester F. Ward for his own use, but he has kindly con-
sented to permit their publication as an appendix to this memoir. Their
preparation involved an immense amount of research and comparison, and
their comprehensiveness and accuracy will add greatly to the value of my
work.

Respectfully submitted,
Wa. M. FoNTAINE.
Hon. J. W. PowEeLy,

Director U. S. Geological Survey.



THE POTOMAC OR YOUNGER MESOZOIC FLORA.

By W. M. FoxTAINE.

INTRODUCTION.

The plants described in this memoir, with very few exceptions, were
collected personally by me.

The formation from which the plants were obtained was for a 1ong time
and by most writers included in the so-called Trias of the Atlantic slope.

Prof. William B. Rogers, however, in his earliest publications on the geol-
- ogy of Virginia, recognized the difference between this group of strata and
most of the Mesozoic of that State. In his first publications he called the
beds Upper Secondary, and expressed the opinion that they are of about
the age of the English Purbeck. Later! he asserts the possibility that they
may form a group of passage beds, comparable to the Wealden. In his
more recent writings he calls the formation Jurasso-Cretaceous.

Mr. W J McGee, of the U. 8. Geological Survey, has proposed the name
“Potomac” for the group, and this name will be used by me.

Nearly all the plants described in this work come from the Potomae
formation in Virginia. The fow exceptions were found in Maryland, and
these embrace all the plants not collected by myself. They will be more
particularly noticed further on.

With the exception of the Maryland fossils, all the plants which form
the subject of this work were not only collected by me, but were packed,

*Geology of the Virginias, p. 712.
MON Xv——0oI1 1
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shipped, unpacked, and worked out of the rough material with my own
hands. The specimens have in consequence never passed from under
my direct supervision. The plants were collected at intervals, and
repeated visits were paid to the more important localities in order to
secure new material which might throw light on imperfect specimens pre-
viously obtained. This method of collection causes delay and imposes
much additional labor, but it has many advantages.

In the first place, the exact locality and geological horizon of a specimen
can be fixed, a matter of great importance in determining the diffusion of
species, and in the discovery of connecting links between the local floras.
In the Potomac formation, owing to the peculiar facies of some of these
floras, connecting links are of unusual importance.

A much greater advantage is obtained in the inereased number of sig-
nificant parts of plants selected and in the greater opportunity afforded
for the detection of new species.

When the material is collected by the person who will describe it special
attention is paid to the significant portions of fossils. In the case of plant-
fossils, parts with the greatest structural significance are often not as con-
spicuous as those with less meaning. They may also be poorly preserved.
They would be rejected in such cases by a collector unacquainted with the
seience they illustrate, especially if the amount of material were large.

The circumstances attending my collection of these plant-fossils were
most favorable for thoroughness of exploration and selection. The search
for these impressions extended over several years. During the summer
material was obtained from different localities, and in antumn and winter
this was worked over, studied, and drawn, the drawings in all cases being
made by myself.

It often happened in this study that a number of fragments unlike
the rest were found which were too imperfect to be made out, and this led
me in several cases to make repeated visits to the same locality, in the
hope of obtaining more complete specimens of the undetermined species.
The renewed search often met with success. It will be easily seen that a
collection made under such circumstances has a completeness and value
not otherwise attainable.
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The distance apart of the most remote plant localities and the number
of intervening spots affording specimens give reason to think that the fossils
obtained enable us to form a fair notion of the vegetation of that period.
This is especially fortunate, for the hitherto known flora of the oldest
Cretaceous is exceedingly seanty. ‘

One feature of the Potomac flora at once attracts attention. This is
the large number of plants confined to single localities. In many cases
this number is so great as to give the local floras a peculiar facies, which,
were it not for the connecting links, would induce orie to believe that they
differ considerably inage. This localization is perhaps chiefly due to differ-
ences in the conditions attending the entombment and preservation of the
plants. At any rate this feature attests the richness of the flora. The
variety within certain limits and the abundance of the vegetation must
have been preat.

The distance from Deep Bottom on James River to White House
Bluff on the Potomac is more than 90 miles. If we include the Maryland
localities, 50 miles must be added. The number and location of the inter-
vening stations will appear in the aceount of them presently to be given.

When fossils have been collected at given loealities it may easily happen
that natural or artificial changes so alter the exposures that the spot yielding
the impressions is soon concealed. The Potomac beds, owing to their want
of coherence and the poverty of exposures in them, are especially liable to
have fossiliferous portions hidden, Then, too, plant-impressions occur in
them with exceeding irregularity, at best sparingly, and in very thin layers.
It seems, then, desirable to deseribe with some minuteness the spots where
plant-fossils were found.

Before beginning these deseriptions it is proper to give some account
of what was formerl y known of plant-fossils from this formation. The
belief, before referred to, in the Triassic age of the strata now in question
was due in part to the apparent absence of all fossils that could throw light
on the subject and call for a separation of the Potomae from the older
Mesozoie, So far as is known to me, only two persons have published any-

thing concerning the oceurrence of fossil plants in the Potomac beds of
Virginia.
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Prof. William B. Rogers, in his annual reports on the geology of Vir-
ginia,’ made more than forty years ago, mentions the finding of certain
plant-fossils in the vicinity of Fredericksburg. He does not deseribe any
of them, but considers them as indicating for the Mesozoic strata at that
town an age not far from that of the Purbeck of England.

Mr. R. C. Taylor® gives an account of “ccrtain fossil dicotyledonous
plants in the secondary strata of Fredericksburg.” He speaks briefly of
some of the features of the Potomac formation in the vicinity of that town,
and mentions rather vaguely the location of the plants. IHe says that at
his request some of the impressions were furnished to the geological society
by Mr. F. Shepherd. These seem to have been few in number and poorly
preserved. Mr. Taylor gives in his article some figures and imperfect de-
seriptions of these fossils. The delineations are so vague that little can be
learned from an inspection of them. No dicotyledons are indicated. Cer-
tain long stems of succulent plants are mentioned as appearing in the form
of hollow casts. These may be the Frenclopsis ramosissima, 0 abundant at
Fredericksburg. Some coniferous twigs with acicular leaves and some
ferns are figured, but they can not be specifically determined. . His figure 3
is without doubt a Scleropteris, different from the one (8. elliptica) found by
me, being a smaller form. I have seen mone of the plants mentioned by
Professor Rogers and none of those described by Mr. Taylor, and, notwith-
standing persistent search, 1 have failed to find the locality mentioned by
the latter gentleman. It seems, from what he says, to be different from the
one which yielded me so many fossils.

The mention by Professor Rogers of the discovery of plant-fossils in
the Fredericksburg beds and the account given by Mr. Taylor seem to
have attracted very little attention.

Mr. F. B. Meek many years ago made a search for fossils in the clays
lying on the line of the Baltimore and Ohio Railroad between Washington
and Baltimore. He succeeded in finding at Baltimore a few well-preserved
impressions, which are mostly those of ferns. These were subsequently
placed in the collections of Columbia College, New York, where they now
are. Dr. J. 8. Newberry kindly loaned them to me for deseription. An

K A reprint of Annual Rl:lmrl-t's on the Geology of the \"irg_‘inim;, ].T‘$34, PR 7, 712,
2 Trans. Geol. Soe. Pennsylvania, vol. 1, 1835, pp. 314-325, P1. XVIII, XIX.
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account of them will be given in the proper place, and they will be noted
as belonging to Meek’s collection of Baltimore plants. So far as I know
the only mention made hitherto of these fossils is an incidental reference
made by Dr. Newberry in his article on the Chinese Mesozoic plants col-
lected by Pumpelly.!

Mr. P. Tyson, while State geologist of Maryland, obtained in 1859
two eyead trunks. They were found in the above-mentioned clays extend-
ing from Washington to Baltimore. One of them was found near Contee's
Station, a point on the Baltimore and Ohio Railroad two miles southwest of
the town of Laurel, and the other near Beltsville, a station on the same
ailroad a few miles nearer Washington. These trunks, now in the Museum
of the Maryland Academy of Sciences at Baltimore, are described in this
memoir. I think no previous description has been published. They were
photographed by Mr. Tyson, and copies of the photographs were furnished
by him to a number of his correspondents. Various writers have made
reference from time to time to these trunks. Mr. Tyson, Professor Rogers,
and Prof. P. R. Uhler, of Baltimore, have regarded them as indicating the
Wealden age of the clays which afforded them. Professor Uhler first
found the plant loeality at Fredericksburg from which T collected. He
says that when he discovered the spot he collected several boxes of
specimens and sent them to Prof. Louis Agassiz, at the Museum of Com-
parative Zoilogy, Cambridge, Mass. According to Professor Uhler these
impressions were finer than any found since at this place. I can well
believe this, for T have observed in collecting at the Frederickshurg locality
that the plant-impressions became poorer and fewer as the stratum was
followed in from the outerop. I have not been able to learn what became
of these specimens.

Professor Uhler placed a number of the plants collected here in the Mu-
seum of the Maryland Academy of Sciences, where they were subsequently
seen by me. They were the first that I ever saw coming from the Potomac
formation. Professor Uhler found at Baltimore also a number of plant-
impressions. They came mainly from Federal Hill. Unfortunately both
these and his Fredericksburg collections have been lost. Owing to a mis-

! Bmithyonian Contributions to Enowledge, vol. XV, No. 202, 1867, pp. 119-123, PL IX.
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take, in the absence of the professor, all these specimens were sent to the
World’s Exposition at New Orleans. Nothing has been heard of them
since. As tlie material was very fragile, and probably was badly packed,
it was no doubt ground to powder before reaching its destination.

It is much to be regrotted that these impressions were lost before they
had been carefully studied and deseribed. My recollection of them is not
very distinet, but it is sufficient to enable me to say that the Baltimore fos-
sils were chiefly rather delicately incised ferns, with a sphenopterid facies,
not unlike the most important plants collected by Meek.

The plants found by Professor Uhler at Fredericksburg contained cer-
tain portions of some speties that I have never heen able to find myself., 1
especially remember an impression of the summit of a large leaf, which then
seemed to me to be a Macroleniopteris. From my own diseoveries since, 1
am now sure that it was the tip of alarge Anomozamiles. 1 havenever suc-
ceeded in finding a single specimen showing the termination of the leaves of
this plant. As Professor Uhler was kind enough to offer to place these spec-
imens in my hands for description, I looked forward with much pleasure to
their examination. The cases above mentioned embrace, so far as I know,
all the discoveries of fossil plants hitherto made in the Potomac formation.

When T first began to search for fossils in the Potomac heds I knew
of no discoveries of plant-impressions in them except those mentioned by
Professor Rogers. Judging from the lithology and the stratigraphy of
these beds, I was convinced that Professor Rogers was right in supposing
that they differed in age from most of tlie Mesozoic of Virginia. Ilis men-
tion of the existence of plants in the formation induced me to undertake a
systematic search for plant localities. In the course of my first reconnais-
sance I paid a visit to Baltimore, and having learned from Professor Uhler
of the existence of Tyson’s eycad trunks and of his own collections
obtained at Baltimore, I made with him a hasty examination of these fos-
sils at the Museum of the Maryland Academy of Sciences.

Professor Uhler had not told me of his discovery of plant-impressions
at Fredericksburg, but while at the museum my attention was attracted
by a small collection of fossil plants unlike any that I had ever seen. Pro-
fessor Uhler informed me that he had collected them at Fredericksburg, and
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he was kind énough to promise to show me the spot. Under his guidance
I visited this plant locality and found the exposure in the form of a small
ledge of rock, showing an outerop only a few feet in length. Here I
made my first collection from the Potomac strata. Among the specimens
found were some that appeared to he certainly dicotyledons. These plants,
and many others new and of great interest found there, induced me to
make thorough search of the spot. The” experience gained at Fredericks-
burg taught me how to look for fossils in this formation. In the course of
several years, during which examinations were made, the number of plant
localities found and the amount of material obtained proved to be unex-
pectedly great.

The mode of oceurrence of the plants in the Potomac formation de-
serves a brief general description. There is nowhere any continuous
stratum affording plant-impressions.  When found at any locality and on a
given horizon it rarely happens that even in the immediate vicinity any
trace of the plant-hearing bed can be found. One can depend upon nothing
except what is seen on the spot to contain plants. TFven this material as a
rule, when followed in working, soon gives out, often suddenly and un-
expectedly. In the sandy portions of the formation we find little besides
silicified wood, and even this is very rare.

Lignite is abundant, but it alwa ys oceurs enveloped in clay. This,
when damp, is, with havdly an exception, dark gray to black. All the
determinable portions of plants oceur in clay, which, as a rule, is but little
indurated. It is usually quite plastic and tenacious. In rare cases the
material is somewhat indurated, so as to approach in nature a shale. Two
colors are common in the clay; one is pale reddish brown or chocolate;
the other when damp is dark lead-gray to nearly black. The first is more
commonly the earrier of identifiable plants, but even this clay is by no
means usually fossiliferous. In many cases it is without a trace of vege-
table matter, and in others it contains nothing but small diffused bits of
plants. The gray clay sometimes contains good impressions, but more
commonly only lignite.

Both kinds of clay oceur in two forms: (1) They are found undisturbed
and as originally deposited; (2) they appear disturbed, that is, torn up from
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the original bed and redeposited in an irregular manner. The undisturbed
clay often possesses a somewhat regular structure. It is then either lami-
nated or cleavable, especially if plants are present. This form of the clays
gives almost all of the well-preserved specimens. These undisturbed clays
oceur in more or less extended lenticular sheets that finally thin out and
disappear, showing in their course many irregularities. Often they are
found in pockets of limited extent.

The clays are commonly found disturbed. They then appear in the
form of masses or small particles that have been torn up from some pre-
existing clay layer, transported to a greater or less distance, and deposited
either singly enveloped in the sands, or together in irregular pockets and
layers mixed with some sand. If abundant, the redeposited clay particles,
when cemented together by pressure, form layers, at first sight not unlike
the undisturbed clay beds. It is easy to detect these deposits on attempt
ing to work out plant impressions oceurring in them. They lack the lami-
nated structure and cleavage of the undisturbed material. The clay is
much mixed with sand, and is confusedly heaped together, contorted, and
affected by slickensides. The contained fossils are very fragmentary, and
lie at any angle in the material, so that it is rarely possible to extricate them
without destroying the specimens.

In some cases the redeposited masses are large enough to retain \ the
original comparatively regular structure, especially if they have not been
transported far. In such cases good impressions may be obtained. In
some cases a remnant of the original bed may be found covered by the dis-
turbed clay. There is no essential difference between the plants in the
original beds and those in the redeposited clays, and hence no very long
period of time had elapsed between the deposition of the original bed and
that of the disturbed material. These confused and disturbed clays may
oceur at any horizon in the Potomae, and they are common at and near its
top. They are often mixed with coarse sand, and they even contain peb-
bles, sometimes of large size. It is not unusual to find one of these dis-
turbed clays resting on a cobblestone layer.

A common mode of occurrence for the clay of both colorsis in the
form of isolated masses and particles imbedded in the sand. In some cases
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these particles are small, and are intimately mixed with sand; in others
they take the shape of rolled masses or balls of considerable size. These
have been seen five or six feet in diameter, but more commonly they are
only a foot or less. The balls rarely contain good impressions, for they
have generally been much crushed and contorted. They are often associ-
ated with large cobbles. The presence of these balls, and of the disturbed
clays, may be taken as indicating that some change has occurred which
increased the agitation of the waters and caused erosion to take place for a
short time. Hence they indicate erosion-horizons. It is clear that the
normal deposit of the Potomac of Virginia was sand, and that the clay
layers were formed only in eddies and still portions of the waters. Any
renewal of the more violent movement, continuing the transport and depo-
sition of sand, might erode the lately deposited clay.

Lignite is very abundant in the Potomac formation, and its mode of
occurrence is worthy of notice.  As stated before, it occurs always imbedded
in dark gray clay. The usual form in which this material is found is that
of single logs and limbs, or aggregations of these. The single logs, and
some of the aggregations, were plainly drift material. It is quite a common
thing to find imbedded in the sand, and surrounded immediately by a patch
of clay, logs of lignite which now lie where they quietly settled to the bot-
tom after floating about for a period. These represent entire trees, and the
lignite does not oceur in the fragmentary condition in which it is always
found in the so-called *“iron-ore clays.” The logs occasionally have great
length. In the cutting of the Dutch Gap Canal there was removed, as I am
informed, a lignite log forty feetlong. An end of this log may still be seen
in the bank of the canal, indicating a tree of the diameter of ten inches.
At least twenty feet in addition to the forty feet have been removed from it.

In several localities we find aggregations of lignite logs which appear
to have been formed by the prostration of forests, the trees falling where
they grew. In these cases the lignite logs occur lying one over the other
and nearly all having the same direction.

No plants that can be identified have been found south of James River.
In the banks of the Appomattox clay oceurs that seems favorable for the
preservation of plant-impressions; only small fragments, however, have
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been seen in it. The fossils found in the Petersburg area were all obtained
from the banks of the James River below Richmond.

PLANT LOCALITIES.

Deep Bottom is the locality farthest down the James River where
plant-impressions have been found, and here the Potomac disappears from
view. The spot is about four miles below the Duteh Gap Canal, being
located in a sharp bend of the river near a group of huts A small creek
enters here after having cut a deep ravine through all the formations down
to the top of the Potomac. At this spot the river bank is composed of Qua-
ternary, Eocene marl, and Potomae. In places the Quaternary rests on the
Potomae, but usually the Eocene bed intervenes. Just below the mouth
of the small stream above mentioned a thick mass of Quaternary is seen
resting on a confused mixture of materials that have the character of the
Potomac.

The greater portion of the exposure of this latter is of a rather argilla-
ceous gray sand, that shows all the features so common in the disturbed clay
commonly found in the upper part of the Potomae. This material barely
rises above high-tide level. The argillaceons sand seems to be derived from
the erosion of some stratum which has been torn up and had its fragments
confusedly redeposited. It is a structureless mass, made up of particles
of various sizes cemented together by pressure. Embedded in this sandy
matter we may find some particles more argillaceous than the main mass,
which retain to some extent the structure and cleavage of the original
stratum. These furnish occasionally fragments of dicotyledons and other
plants of the same sort as those found elsewhere in the Potomae. The gray
masses in which the plants are found are of the same general character as
the debris in which they are embedded, being simply more argillaceous,
Associated with these, and inclosed in the confused matrix, we find large
rounded masses three or four feet in diameter, of a dark chocolate tenacious
clay, which is entirely different from the surrounding sandy matter. This
clay has the character of the chocolate clay so common elsewlere in the
Potomac formation. Its masses contain plant-impressions similar to those
of the gray argillaceous sand, but they are more perfectly preserved.
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A little farther down the river the top of the Potomac formation shows
itself undisturbed, rising two or three feet above low tide. Itis a dark tena-
cious elay, full of small fragments of plants. The Eocene greensand marl
rests upon it.  About two hundred yards distant, in the bottom of the ravine
cut by the creek, the Potomac shows itself again undisturbed, but here only
sand appears The spot affording the plant-impressions seems to be one of
the erosion horizons so common in the top of the Potomac. This locality
will be referred to as ¢ Deep Bottom.”

The next plant-bearing locality met with in ascending the river is at
the lower entrance of Trent’s Reach. Trent’s Reach is the great bend in the
James River to avoid which the Dutch Gap Canal was cut. The exposures
of the Potomae strata in this reach are extensive, but none of them are note-
worthy as yielding plants, except a bluff in the river bank diagonally op-
posite the lower end of the canal, and on the south side of the river. The
spot may be located by its showing the first high bank seen on entering
Trent’s Reach. At this place a spring branch enters the river near the
ruing of a small wharf. The bank immediately at and below the wharf
contains ten to fifteen feet of the chocolate Potomae clay, but this material,
though highly favorable for the preservation of plant-impressions, revealed
nomne. :

The high bank extends thirty or forty vards above the mouth of the
branch, but the material composing it changes considerably, becoming an
irregular mixture of sand and elay. This portion of the bank has such
sudden and irregular changes of structure and material as to defy descrip-
tion. Most of the impressions were found about fifteen yards above the
mouth of the hranch. They occur at different horizons in the bluff and so
irregularly that no description can serve as a guide for finding them. They
may be looked for in the highest part of the Potomac, which shows about
fifteen feet of material, and is capped by Quaternary.

The upper portion for the thickness of three or four feet shows ocea-
sionally good impressions. The uppermost portion is quite argillaceous, in
:rl layer four to six inches thick. This has a brownish eolor and containg an
mmense number of fragments of plants, with now and then good impres-
sions. The fragments scem originally to have made up a large part of the
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material of the layer, but now many of them have weathered out, so that
the clay is very porous and is full of the cavities left by them. Most
of these fragments are coniferous, and many belong to the species of
Frenelopsis which is found only here. This stratum has yielded a number
of interesting plants. We find in it the following, among other less note-
worthy forms: Baieropsis (B. pluripartita minor), Williamsonia, Dioinites,
Pachyplylium, and Frenelopsis parceramosa.

Some portions of the material under this layer show a tendency to
lamination; and here oceurs a different group of plants, but they are scat-
tered so irregularly that one can never tell where they may be found. Here
is the largest form of Baieropsis seen at Dutch Gap, viz, B. pluripartita, and
various coniferous twigs and cones, as well as several ferns. In one part
of the bluff a log was seen silicified in one portion and changed to lignite
in another. The locality will be referred to in the description of species as
“Entrance of Trent’s Reach.”

Plant-impressions occur in both banks of Dutch Gap Canal. This
canal is only about one hundred yards long. The banks are layers of sand
and clay irregularly intermixed, and varying much in thickness. The clay
is in both forms, the disturbed and the undisturbed; the latter containing
most of the impressions. It has both of the characteristic colors, the gray
and the reddish.  In most of the bank the clay occurs in masses and pockets
of variable thickness, apparently replacing portions of the sand. In one
portion of the right bank thin layers of dark gray clay and sand ave inter-
stratified. These elay layers sometimes contain very large impressions of
Dioinites Buchianus, which are over a foot in length, indicating that the leaf
must have been in some cases a yard long. This material is so fragile that
it was impossible to get out specimens nearly as large as they showed them-
selves to be as they lay in the clay. When Dionites Buchianus is abundant,
as it is here in places, very few other plants are found. The plants occur
irregularly in the sides of the canal and apparently in small pockets in the
clay. The greater portion of the material is entirely free from them.
Dioonites Buchianus and a few ferns, with some conifers, especially of the
Sphenolepidium and Sequoia types, are the most common forms in the general
mass of the elay.
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On the right bank of the canal and in the thin interstratified layers of
sand and clay a curious mode of occurrence of plants was discovered. In
examining here the elay layers, to procure as large specimens of Dioinites
ag possibie, a small mass of pale reddish plastic clay was found embedded in
the interstratified sand and dark gray clay. This reddish clay seemed to
be a ball inclosed in the stratified material. It was without bedding, and
was somewhat contorted and affected with slickensides. From this it will
be seen that its lithologic character differed totally from that of the matrix
in which it was inclosed. The fossils found in it showed still greater differ-
ences, for the large impressions of Diodnites Buchianus were lacking, and
instead there was a great variety of plants, some of which have not been
found anywhere else. A number of the species ocemrring in this homoge-
neous clay seem to have been delicate, finely incised ferns, some of which
were beautifully preserved. This mass seems to have been a fragment torn
off from some bed of clay exceptionally rich in plants, which was subsc-
quently embedded in the interstratified sand and clay. The number and
beauty of the impressions found in it make special reference to it desirable.
It will be referred to as “Red clay ball, Duteh Gap Canal.” This clay mass
was five to six feet in diameter. The locality in general will be character-
ized as “Duteh Gap Canal.” By this will be meant that the plants thus
referred were found in the banks of the canal, but not in the red clay
ball, _ '

Above the canal there is a reach of river about one and a half miles
long. The left bank for this distance is mostly high, and composed of Qua-
ternary resting on Potomae. Most. of the Potomae material is a gray,
coarse, current-bedded sand, with here and there pebbles and large clay
balls. In places in the sand, nearly at high-tide level, are lenticular layers,
interrupted patches, and irregular masses of both dark gray and reddish
clay, the former predominating. These are undisturbed. Plants are found
in several places, mostly in the lenticular layers and interrupted patches of
gray clay. The clay is very tenacious and plastic, with indistinet cleav-
age. It is difficult to work out good specimens from it, notwithstanding
the undisturbed condition of the material. The plants, however, are pre-
served in it very perfect] \g



14 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

The most important locality in this reach, and the one which has
yielded the most numerons and best preserved specimens found at Dutch
Grap, is situated a few yards above a spot used by fishermen as a landing
place for their reel nets, where a small shanty islocated. Where the plants
are obtained two layers of dark gray elay occur in the base of the bluff,
a foot or so above high tide. These layers are undulating in their course
and tend to run together. Where most distant from each other, they are
separated by eighteen inches of sand. Plants occur irregularly in both
layers, but in the lower seam there is a portion, only two to three inches
thick, that contains plant-impressions for a considerable distance.

This fossiliferous seam is usually found near the eenter of the clay layer,
but it rises and falls in its course, so that it is sometimes near the top and
sometimes near the bottom. The clay layers are each about twelve inches
thick, but they vary a good deal. The lower layer is much the richer in
impressions.  The best specimens of Equisetuin found in the Potomac for-
mation occur at this spot, also very fine specimens of Dioonites.  Many coni-
fers, especially long-leaved Sequoias, a number of ferns, good impressions
of Baieropsis pluripartita minor, and a number of other plants may here be
obtained. The loeality will be referred to as Fishing hut above Duteh
Gap Canal”

About two hundred yards above this spot there is a pocket of dark
clay in the sand, which stands at so low a level as to be covered by high
tide. This is full of leaves of Diodnites quite well preserved, but, as is
usually the case when the Dioinites is abundant, only few other species
oceur. About one and a half miles above the canal a very large spring
discharges into the river, at a place called Sailor’s Tavern. The clays and
sand found farther down the stream still continue to show themselves for
about four hundred yards above the spring in the form of an irregular
bluff. About two hundred and fifty yards above the spring a pocket
of gray clay, irregularly mixed with sand y matter, oceurs at about high-
tide level. This material, when it was first found, was carefully exam-
ined, and the impression of the posterior part of a fish was obtained from
it.  Above this point on the river no good plant-impressions were found.
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These localities embrace all that are worthy of mention in the vicinity
of Dutch Gap. The narrow neck of. land through which the canal is cut,
and which is known as Duteh Gap, is by river 17 miles below Richmond;
by country roads, 12 miles.

In the interval between Richmond and Fredericksburg no plant-im-
pressions have been found, and in the immediate vicinity of the latter town
only one place has yielded any notable amount of fossils. As was stated
before, this spot was discovered by Professor Uhler.

The plant-bearing layer at Fredericksburg, on being followed in from
the outcrop, proved to be very limited in horizontal extent. The space
from which impressions were obtained was only about fifteen feet square,
and the fossiliferous material seemed to be a lenticular pocket, apparently
formed in an eddy in the waters. On the outerop the impressions were
more numerous and better preserved than farther in.  The particular layer
that most abounded in vegetable matter served as a water- -way, and the
long-continued seepage of water through it destroyed much good material,

The locality now in question is situated just below Mr. Phillips's ware-
house and near the boat-house of the F rederickshurg boating club, on
the right-hand side of the road descending to the steamboat landing.
When first seen by me the fossiliferous material was exposed in the form
of a small ledge of rock close to the road. The ledge was mainly com-
posed of a gray, highly argillaceous, and very fine-grained saundstone,
graduating into sandy shale. About four feet of the material contained
vegetable matter. The upper portion for about three feet contained few
recognizable parts of plants, while it had in a layer of considerable thick-
ness 80 much comminuted plant-matter that it was colored brown and ren-
dered thinly fissile. Ne wrly all the good impressions oceurred towards the
bottom of the mass, near its Junction with a bed of cobble-stones, on which
the fossiliferous stratum rested.

Distinet impressions were fouud mostly in a layer here three to five
inches in thickness. This cobble-stone bed is one of the most curious
features of the locality. It thickened up so as to eut out in all directions
the plaut—bom'ing material, The cobbles are composed of Azoic rock, such
a3 occurs several miles to the west of the spot, mixed with some rounded
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stones of the typical Potomac sand, here having the consistency of a sand-
stone. The cobble-stone bed itself is very local, and is nothing but a
pocket representing a local erosive horizon. Many of the stones are three
to five inches in diameter and some as much as eight to ten inches. Over
the fossiliferous stratum Quaternary deposits come, having large, partly
rounded Azoic masses in their base. On working the plant deposit and
following it in and along the outerop it was found to thin out to the west
and north, while to the south the material continued without essential litho-
logic change, but lost entirvely its fossils,

I made repeated visits to this place and collected largely from it. T
was induced to do this because the study of each collection made known
to me fragments that were not otherwise identifiable, while they were clearly
different from the better-preserved imprints. Unfortunately the town au-
thorities availed themselves of the excavation I had made to get material
for mending roads, so that no doubt a large amount of good fossiliferous
matter was wasted. The quarrying operations carried on by myself and
the town finally exhausted the deposit, and the place now appears as a ree-
tangular recess, showing in the walls little besides the Quaternary and the
cobble-stone bed. From its present aspect no one would think that any
plant impressions had ever been found there. This locality will be referred
to in the descriptions of species as “ Fredericksburg.”

I have made repeated and careful search for other plant localities in
the vicinity of this spot, but with no success. 1 found that on the same
horizon with these fossil impressions, in the immediate vieinity, the material
was totally different. The changes of rock material on the same horizon
Were so rfumy and so sudden, that it soon became evident that there was
nothing here like an extensive fossiliferous horizon. Here and there, very
locally and on different horizons, a few obscure impressions might be found,
but they in no case ever extended over more than a foot or so of space
taken horizontally, while in thickness the material would be a mere film,

North of Fredericksburg, however, other localities yield plants. It
may be said here that in searching for plant-impressions in the Potomae
formation there is no guide except the presence of undisturbed eldy. Any
layer of this kind may contain impressions, and hence before one can say
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that no fossiliferous localities exist in a given region, he must have exam-
ined every clay layer in it. As these occur generally in small patches
which in the poverty of exposures must be often hidden, it will be casily
seen that many fossiliferous spots may exist where none have heen found.

Going north, the next plant locality that has been seen is on the farm
of Mr. Powhatan Moncure and in its vicinity. The spot may be best
located as follows: The Telegraph road crosses Potomaec Run about seven
miles north of Fredericksburg, at the farm of Mr. Moncure. Near the run,
and just south of it, a rather steep hill descends, and here the road is much
washed, producing a deep gully on the right-hand side. The gully exposes
at the foot of the hill an interrupted stratum of gray clay, which rests
upon a gravel bed. The elay is mixed with sand, and was evidently torn
up from some pre-existing layer, the particles being deposited confusedly,
sometimes in masses of considerable size. Owing to the mixed character
of the material and the very limited amount of it, it was difficult, except
when the fragments were large, to get out good specimens. All the clay
visible was worked out. The spot is interesting for yielding one of the two
species of Sagenopteris found in the Potomae beds and for the occurrence
of several well-marked plants found also at Dutch Gap and Frederickshurg.
This locality may be designated as “ Road-side near Potomac Run.”

It may be noted here that the tidal portions of the streams entering
the Potomae River from Virginia are known as ““ereeks,” while from the
head of tide up the streams arve called “‘runs.”

At the point on the Telegraph road above mentioned an obscure farm
road diverges to enter a field. At a distance of about two hundred and
fifty yards this road deflects to approach a wooded hill. Where the road
passes first along the base of the hill another fossiliferous stratum oceurs,
This is found a few yards up the hill and within the woods. This stratum
is composed of gray shale intercalated in the sand. The material is more
indurated than we usually find the clays to be, and it is well laminated.
Lithologically it is strikingly like the fossiliferous gray shale of the Poto-
mac found at Federal ITill, on Covington street, in Baltimore, which will
be noticed further on.  The stratum is from two to three feet thick, and has

apparently considerable horizontal extent, although no traces of it appear
MON XV—2
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on the Telegraph road. It is one of the most favorable materials known
to me in the Potomae formation for the preservation of good fossils.

It is of course composed of undisturbed matter, unlike that found on
the road. The impressions in it are numerous and well preserved, but I
was disappointed to find that they all belonged to a few species only. The
plants are nearly all ferns and conifers. The ferns show close affinity to
the most abundant of those collected by Meek at Baltimore, thus eonfirming
the indications of the lithology. These plants illustrate the curious local-
ization so common in the Potomac plants. Hardly a single species found
here oceurs in the spot on the Telegraph road, the nearest affinity being
with certain Baltimore ferns and Dutch Gap conifers. This spot will be
referred to as ¢ Hill-side near Potomac Run.”

In the woods that contain the last-deseribed locality an interesting
oceurrence of lignite is met with. 'T'he lignite is situated on a small stream
about one-fourth of a mile to the southwest of the plant-locality on the
Telegraph road. The stream exposes in its channel the lignite logs em-
bedded in dark gray elay. This elay is a local deposit in the usual Potomae
sand. The lignite clearly was caused by the prostration of a forest in the
place where the trees grew. The trees may be seen for more than one hun-
dred yards along the bed of the run, lying at different levels, and mostly
turned in the same direction. The logs are much flattened, so that a cross-
section presents the form of a much elongated ellipse. Some of the trunks
appear to have been originally fully two feet in diameter.

This lignite, like all that found in the lower Potomac, seems to have
originated from coniferous wood, and at this place one species of conifer
appears to have furnished most if not all of the material. If we may judge
from the macroscopic character of the lignite, this tree grew in forests over
all of the Potomac terrane; for most of the lignite throughout the Potomac
of Virginia and much of that found in Maryland came from the same species
of tree. It seems to have had a wood of uniform and compaet grain, with
numerous thin, closely-placed rings of annual growth.

This lignite shows peculiar features that are characteristic of nearly
all found in the Virginia Potomae. When dry, if it be split longitudinally,
the structure of the wood iz beautifully shown; but if a eross-fracture be
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made, it presents the features of a true jet. The fracture is conchoidal,
resinous, and deep black in color The only leaf-impression seen in the
clay containing this lignite was a well-marked imprint of Scleropteris elliptica.
The next locality vielding plant-impressions found in going north is in
the vicinity of Brooke station. The localities on Potomac Run are near
the western edge of the Potomae area. Brooke station is on the eastern
edge. The area in this region is about four miles wide. Brooke station
is on the Atlantic Coast Line Railroad, nine miles north of Fredericks-
burg. In the vicinity of Brooke the contact of the Eocene with the Poto-
mac may be seen. The cuttings for the railroad give the exposures here of
the plant-bearing beds. Two localities in this vicinity, a short distance
apart, have been found to yield plant-impressions. One of these occurs in
a cut on the railvoad at the 72d mile-post from Richmond, and the other
about one-fourth of a mile farther north and near the railroad crossing over
Acquia Creck.  The Potomac formation exposed at these two places shows
marked lithologic differences, and a diversity in the plants is also found.
The ent on the railroad which exposes the fossiliferous material begins
at the mile-post and extends for some distance down the railroad to the
north.  The Potomac here has resting upon it a thin layer of Eocene, which
in two places thickens up by dipping and cutting out the Potomac below
the level of the track. This thickening takes place in two narrow bands,
which represent two pre-Eocene ravines cut out of the Potomae. They
run in a northwest and southeast direction, very nearly in accordance with
the direction of the present minor streams of the region. The Potomac ma-
terial is very irregular in structure and composition. It is composed in the
main of sand, with the usual varying charaeter and current-bedded struet-
ure, in which is found eclay irregularly arranged. The clay that contains
plnnt-impressions is mostly disturbed and deposited in pockets and rude
layers which have no definite course, and in which the clay is much mixed
with sand, affected with slickensides, and confusedly cemented together
by pressure. Most of the plants seem to have been caught between the
particles of clay as they were pressed together, hence it is difficult to get
out good specimens; but in one portion of the side of the cut, on the left
facing north, a thin irregular stratum was formed by the deposition of fine
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clay. This possessed some regularity of structure and was cleavable. It
afforded o number of interesting plants beautifully preserved. Unfortu-
nately the amount was very limited and the stratum was worked out.
As most of the clay here is lumpy and confusedly thrown together in
particles of some size, the plants, although quite numerous in species, are
generally very fragmentary. The specimens occur mostly a few yards
north of the mile-post, the best being obtained on the left hand looking
north.

This locality is remarkable for the large number of species of dicoty-
ledons and conifers found, and also for the number of plants occurring
nowhere else. Most of the conifers and dicotyledons have apparently a
more recent character than the predeminant plants found at the more south-
ern localities; but the identity in mode of occurrence, and the number of
connecting link’s seen in the plants here, indicate that the flora of this locality
is not essentially different in age from that of the rest of the Potomac. This
" near Brooke. The fossils at
this place give us another illustration of the localization of many of the

spot will be designated as “72d mile-post,

Potomac plants.

As stated, the number of species occurring here is large, and several
of these are very abundant. Nearly all are wanting at the locality pres-
ently to be described, while some of the most common of the species at the
latter are wanting near the mile-post.

Going down the railroad about one-fourth of a mile in a northerly
direction, on the right hand side where a creek crosses the road, we find a
considerable area from which the earth has been removed to make a “ fill.”
This has caused an abrupt bank to be left about fifty yards from the rail-
road. Most of this bank is composed of the current-bedded Potomae sand,
but in the top of the bank is a stratum of gray shale about eight feet thick.
This is undisturbed material, and shows distinet stratification. Portions of
it are sandy and coarse, but a number of thin layers are composed of fine
clay, and abound in plant-impressions; which, however, all belong to a very
few species. Most of the impressions oceur near the top. By far the most
abundant of the impressions are those of Sapindopsis, which also abound at
the 72d mile-post The locality has been very thoroughly explored, and
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very few other species have been found. A small Baieropsis oceurs nextin
abundance. Itis not found at the mile-post, but has most resemblance to a
plant ocewrring at Federal Hill, in Baltimore. The great number of im-
pressions of Sapindopsis is surprising, as is also the fact that so many of the
imprints show the preservation of the same portions; i. e., the terminal part
of the pinnate leaf.

Two or three imprints of bivalve shells were found. These appear to
be small Unios, and they resemble some of the Wealden Unios figured in

”1

Dunker’s * Monograph of the Wealden.” This spot will be referred to as

“Bank near Brooke.”

The clay earrying the fossils seems to be a remnant
of an original stratum of considerable extent. It is comparable to the lower
Potomac clay over the sand in Baltimore.

Groing north, the next plant locality was seen at Mr. Kankey's farm, on
Neabsco Run. It lies three-fourths of a mile west of the Telegraph road
and nearly opposite the place where the road crosses the run at Mr. Kankey’s
house. This is near the western margin of the Potomae area. Only six
or e¢ight feet of Potomac sand and clay can be seen, and the floor of Azoic
slate is vigible in several places. The sand is of the usual kind. The elay
that earries the fossils is dark gray and very tenacious, and it is undisturbed;
but it lies in irregular patches of limited extent. Very few species oceur
here.  Dioinites Buchianus is the only plant of importance. Great numbers
of its leaves oceur in some portions of the clay, so that they are matted
together. Here, as at Dutch Gap, this plant, when very abundant in a clay,
seems to exclude other species. Itis noteworthy that in going north from
Duteh Gap this is the first locality where any trace of this plant occurs, and
the great number of the specimens seen at its reappearance is remarkable.

This locality descrves especial notice for the lignite found there. It
ocears precisely as at Potomac Run, evidently originating in the same way;

., by the prostration of a forest of coniferous trees and their subsequent
change to lignite in the place where they grew. The lignite is exposed
along the channel of a small stream for some thirty or forty yards. The

stream has very feeble erosive power, and the deposit of hrrmte is probably
not fully shown.

These have bsen since determined ED;-. White to be Estheria.
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This lignite exhibits exaetly the same physical character as that on
Potomac Run, having the curious mingling of features of jet and true lig-
nite with woody structure. Some of the trees, which appear to have been
three feet in diameter, are much flattened, having evidently been subjected
to great pressure. As only a few feet of material now covers these trunks,
the Potomac here must have lost largely by erosion. The locality will be
referred to as “Kankey’s on Neabsco Run.”

Where the Coast Line Railroad crosses Occoquan River a long cut of
considerable depth has been made to form the approach on the south side to
the bridge. This cut shows Potomae sand, with fossiliferous reddish and
oray clay in small irregular patches. Insome places the floor of Azoic slate
is shown, so that here, as well as at Kankey’s, the base of the Potomac is all
that remains. The only fossil worth mentioning that occurs here i8 Jio-
dnites Buchianus. Tt is by no means so abundant as at Kankey's, and in
general the plants are very rare and fragmentary. No collection was made.

The next locality which has afforded specimens is a little south of Tel-
egraph Station. This station is on the Coast Line Railroad, three miles
north of the crossing over Occoquan River. A series of euts made in the
Potomac sand and clay are found between the station and the river. The
only spot in this region at which plant-impressions have been found is in
a cut about one and a half miles south of the station, and towards the river.
The material exposed is Azoic slate, with Potomae sand and clay resting on
it. The clay containing plants is mostly disturbed and colored gray. This
has poor impressions, but in the left-hand side of the cut looking north is ¢
pocket of rather sandy, laminated, and reddish clay, which has afforded a
number of well-preserved impressions. The most important of the plants
here is Dioinites Buchianus. This is the farthest point north at which good
specimens of this fossil have been obtained. Fragments of it occur at Fort
Washington and also at Baltimore, but they are few and small. A number
of ferns, conifers, etc., ocowr here, giving a group of plants much like those
found at Dutch Gap. The locality will be referred to as “ Near Tele-
graph Station.”

White House Bluff is the end of a point which terminates on the Po-
tomae about two miles below Mount Vernon. The bluff begins just below
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White House wharf, and extends several hundred yards down the river.
The material composing it is almost wholly Potomac, of which it shows
fully eighty feet. This is eapped by about fifteen feet of Quaternary. The
lowest portion of the bluff, for fifteen to twenty feet, is a coarse sand, nearly
white in color, and consolidated to a pretty firm rock. Higher the sandy
matter is yellowish gray, or brownish yellow, from oxidation and from the
admixture of some colored elay. Clay layers, balls, and pockets occur on
both horizons.  About sixty feet above water level is a pretty well defined
layer two to four feet thick of mixed sand and disturbed clay. This
seems to be almost pure clay in some places, and may be detected by the
water that issues from the face of the bluff. In a number of places it con-
tains a good many bits of plants, among which some undeterminable coni-
fers and small fragments of Diciniles Buchianus may be seen.

At only one place have well-preserved impressions been found, about
seventy-five yards below the old wharf. Here a large amount of talus
forms a steep slope up to the foot of a perpendicular bank about twenty
feet high. In the base of this bank the bed above described oceurs  The
material is difficult of access and collecting is dangerous, since the bank
aboye threatens to come down upon one working at its base. The clay
presents the usual structural features of the disturbed clays; but its min-
eral character is unusual, and not found in many of the exposures of the
layer in the bluff. It has a light buff color, and is very fine in texture and
plastic; the lumps and masses are so mixed with sand in redeposition and
so much contorted that it is not easy to obtain good specimens. The im-
pressions of leaves are numerous, but the species of plants are few. The
dicotyledon Sapindopsis variabilis, with pinnate leaves, so common at the
two localities near Brooke, gives nearly all the imprints. The state of
preservation of these leaves is similar to that of those seen near Brooke,
the parts of the leaf most commonly found there being most numerous
Lere also. This locality will be referred to as “White House Bluff”

Fragments of plants with some determinable parts occur at Mount
Vernon, on the Potomac River, two miles above White House, and also at
rFﬂl‘t Washington, on the Maryland shore, about three miles east of Mount
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Vernon. No prolonged search has been made at either of these places for
plant-impressions, and it is quite possible that good fossils may be found at
both.  Mount Vernon is noteworthy for showing on the sand of the lower
Potomae a gray laminated argillaceons material similar to that seen in
Federal Hill, Baltimore. The Fort Washington bluff shows at its base
lower Potomae, consisting of sand with pockets of disturbed clay. Over
this comes upper Potomae, composed of the Variegated Clay, or so-called
“iron-ore clay,” so conspicnous in portions of Maryland. Next above we
Liave Eocene with impressions of marine shells; and over all, Quaternary.
The disturbed clay in the top of the lower Potomae shows masses and
particles of various sizes embedded in the sand. Some of the larger par-
ticles retain their original lamination, and in these fragments several spe-
cies of plants may be found. The most important of these are Frenelopsis
ramosissima, Diotnites Buchianus, and an undetermined dicotyledon.

The lower part of the Potomac formation appears at Washington with
the features characterizing it in Virginia. In the clays exposed in the ex-
cavation for the reservoir a few obseure fragments of leaves oceur, being
found in pale reddish elay. In the dark-gray clay, which forms pockets
in the sand eomposing the greater part of the formation here, a good
deal of lignite is found. This seems to be formed by the alteration of
drift-wood which has acenmulated in certain places.

In Virginia the Potomae formation is composed of only one group of
beds, the lower one, which is mostly sand or sandstone, with here and
there sandy clay. In these materials come irregularly subordinate strata
of more or less pure clay, containing the plants found in this formation.
In Maryland the ease is different, for here we find a series of beds overlying
the lower or sandstone member, and underlying the Eocene, which as yet
cannof be separated from the sandstone or sand member by any clearly
defined universally present features. IFor this reason this group is retained
in the Potomac formation, forming its upper member.

The Potomac formation extends from Washington to Baltimore, a dis-
tance of forty miles. In this space the lower or sand member is rarely
seen, for it is too deeply buried under the upper member to bhe visible,
except in the lowest natural depressions and the deepest artificial excava-
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tions. It possesses in Maryland the features which usually distinguish it
in Virginia, except that, so far as seen in Maryland, it is never cemented
together and indurated sufficiently to be called a sandstone. If is an in-
coherent sand of varying character, which has a current-bedded structure,
clay locally replacing the sand in various ways..

In the city of Baltimore, on Covington and Belt streets and in other
places, several feet of laminated gray shale and clay oceur, interbedded
with argillaceous sand. This material shows on Covington street, at the
base of Federal Hill, a thickness for the whole mass varying from six to
twelve feet. This small group of strata, which on the whole is decidedly
argillaceous, rests on the typical sand of the lower Potomac, and forms a
member of this lower formation, whi(ﬂh,‘n‘]thmlgh probably once generally
present, is now in most places removed by erosion. This argillaceous por-
tion of the lower Potomac in several places in the city, and notably on
Covington and Belt streets, has afforded some interesting plants.

On this plant-bearing material, or, in its absence, on the typical sandy
material of the lower Potomac, we find resting everywhere in Maryland the
thick mass of clay and sandy clay above mentioned, which has been called
by Mr. Tyson and Professor Rogers “the Variegated Clays.” Owing to the
common oceurrence of iron ore in this group of strata, it is very commonly
walled the “Iron-ore Clay.” As stated above, this formation, at least for
the present, must be regarded as forming the upper member of the Poto-
mac formation. It will in this memoir be called the “Variegated Clay
Group.”

This group has not been identified in Virginia, but it may possibly be
feebly represented at Mount Vernon and near Alexandria. The southern
limit so far as made out is Fort Washington. [t shows itself in great force
in the vicinity of Baltimore, and has been traced by Mr. W J McGee as far
as the head of Chesapeake Bay, where extensive exposures are shown.

How far it extends into Delaware and New Jersey and what relations
it bears to the plastic clays of the latter State remain to be determined.
.It is separated from the lower Potomae below by an erosion horizon, and
1t is composed certainly in part of the ruins of this group. From the
Eocene also above it is separated by an erosion horizon. So far as the
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evidence goes, the indications are that the variegated clay group is of the
same age as the plastic clays of New Jersey.

While showing considerable variations in mineral character and phys-
ical properties, this group, when unweathered, is mainly composed of an
ash-gray to dark lead-gray plastic clay, often mixed with more or less sand.
Quite commonly much of it is a pure highly plastic clay. In the upper,
and especially the exposed portions, the iron diffused in the elay has become
irregularly oxidized, so that spots, patches, streaks, ete, of red and yellow
colors are mingled with the normal gray. From this feature the names
“Variegated Clays” and “Mottled Clays” have been taken.

This group during a very long period has been worked locally for the
iron present in it. The clay is without bedding or regular structure of
any kind. It is much affected by slickensides, and, in short, has many of
the features seen 4n the disturbed elays of the lower Potomae formation.
It has a great deal of disseminated lignite, mostly in the form of small
fragments. Sometimes the lignite is intimately mixed with the clay, and
if the particles are very small the clay is made black by them. The
lignite, unlike most of that of the lower Potomae, does not seem to have
been formed from the alteration of trees buried during the accumulation
of the elay, but appears to have been already in the form of lignite when
introduced into the clay. When we consgider that the amount of lignite
in the lower Potomac is very large, and note that the Variegated Clay
rests on it and is certainly partly at least made up of the ruins of that
formation, the idea is strongly suggested that the comminuted lignite of
these clays comes from the fragments of the lignite logs so common in
the lower Potomac

What has been said above belongs more properly to the geological
portion of this memoir, but it is necessary to anticipate to this extent in
order to render intelligible what will be said about the probable horizon of
the Baltimore and other Maryland plants, whose exact geologic position has
been left doubtful by their discoverers. Owing to the depth at which the
lower Potomac of Maryland usually occurs, the exposures, so far as found,
are few and limited in extent. Detailed search has not been made in it for
plant-impressions and but few have been found.
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Between Washington and Baltimore lignite is the most important sub-
stance of organie origin found in it. The amount of this seems to be large,
and it oecurs, as in Virginia, in the form of logs changed to lignite in places
where the trees were entombed. The characteristic mode of oceurrence in
such cases is the appearance of the material in the form of entire trunks,
which have lain undisturbed until the present time. This is very different
from the condition in which we find the lignite of the Variegated Clays.
The lignite logs, as in Virginia, are embedded in gray clay. They occur
sometimes scattered in the sand, but cach log has its patch of clay sur-
rounding it. The difference hetween the mode of occurrence of the lignite
of the lower Potomac and that of the Variegated Clays is well shown
near Hanover, a station on the Baltimore and Ohio Railroad about fifteen
miles south of Baltimore. ;

Near Hanover a thick mass of the Variegated (flay covers the lower
Potomac. It forms the hills around the station, while the latter is barely
exposed in the beds of the largest creeks. Carbonate of iron here, and in
many other places, has for a long time been undergoing concentration in
the Variegated Clay, owing to concretionary processes. The result has
been the formation of nodules and crusts of iron, which for nearly one hun-
dred years have been obtained by open cuts. Around Hanover these pits
are numerous and extensive, disclosing well the character and structure of
the clay.  None of them seem to have penetrated throngh the clay to the
lower Potomac sand below. This elay has all the irregular features of dis-
turbed clay, that is, the material looks as if it were made up of the con-
fusedly deposited debris formed by the erosion of older clay beds. The
lignite, which is abundant in some places, oceurs as fragments, large and
small, mixed with the clay. No entire logs remaining in the position in
which the trees were originally entombed have been seen. The material
was probably lignite and not wood when it was buried in the clay.

Near the station there is a considerable creek, which has cut its chan-
nel below the base of the Variegated Clays. In one place the stream has
Just cut down to the top of the lower Potomae sand, so as to expose a few
feet of it. The Variegated Clay is seen to rest on the eroded top of this.
A number of isolated logs of lignite are found here also, much flattened by
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pressure and embedded in clay. Ttis evident that these logs represent
trunks of trees that settled to the bottom in eddies or reaches of water that
remained quiescent just long enough to permit the deposition of a small
amount of clay around the trunks. One of these logs was seen surrounded
by a erust of mareasite about an inch thick, which was partially changed
to limonite. 'This was interesting as suggesting one way in whieh the form
of portions of plants may be retained in limonite. The wood from which
the lignite was produced seems to have been coniferous. Two kinds of
wood may be detected here even by a hasty inspection. One kind is that
which has given rise to nearly all the lignite of the Virginia Potomac ;
the other was seen here for the first time. This has a coarse grain and
opeu texture. The rings of annual growth are thick and dense; they stand
out prominently and are more durable than the material between them.
The lignite from. this kind of wood is the most common form at Hanover.

A recent visit to Baltimore enabled me to examine the Potomac forma-
tion there under favorable conditions. The gray shale of the lower Poto-
mac, which at Federal Hill shows a thickness of two or three feet resting on
the sand, was found to contain a number of plant-impressions.  These in
some cases are specifically identical with plants from the Virginia Potomac;
in others they are nearly allied to Virginia plants, and in general character
this flora seems to be similar to that of the lower Potomac of Virginia.

Professor Uhler assisted me in collecting plants from this locality, and
he informed me that several of them are specifically identical with some
of those formerly collected by him at Baltimore which were sent to New
Orleans. He informed me also that among the fossils sent to the last-named
city were a number that he had collected at Federal Hill, near the locality
now in question, but at a higher level, and that they all differed from the
species obtained by us jointly. This indicates that there are in the vicinity
of Federal Hill at least two fossiliferous horizons.

Unfortunately my investigations in Baltimore do not fix the horizon of
the plants collected by Mr. Meek. None of the recently obtained species
are identical with his, with probably one exception. The rock material of
Meek's specimens differs so much from the shale which furnishes the speci-
mens on Belt and Covington strects as to indicate a difference in horizon.
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It is quite probable that Meek’s specimens come from that higher horizon
which yielded fossils to Professor Uhler, from whose deseription it would
appear that they belong to the lower Potomac flora, as is the case with
Meek's plants.

It is probable, then, that all the plant-impressions found at Baltimore
belong fo the lower member of the Potomac formation, none coming from
the upper one, or the Variegated Clay.

The spot where I obtained the plants belongs to the southeast slope of
Federal ITill, and is situated on Covington street, east side, seventy-five
feet north of Cross street.

Since my visit additional collections have been made by Professor
Uhler and Prof. Lester F. Ward at the Covington-street locality and on
Belt street.  They have been placed in my hands for study, and form a por-
tion of the plants deseribed further on.

The Belt-street locality is on that street, next to and divectly north of
Ellicott’s iron furnace. It is situated two squares southeast of the Coving-
ton-street locality. The fossils at both spots oceur in the clay layers im-
mediately above the sand of the lower Potomae, the lowest rock visible.
At the Belt-street locality Professor Uhler obtained the best specimens of
Celastrophyllum and Achrostichopteris that were found.

The doubt that exists as to the true horizon of the plants formerly
found in Maryland arises from the fact that no one who collected them was
aware of the existence of the lower Potomac under the Variegated Clays
and of the existence of gray clay in the top of the former, or else, if this
fact was known, the difference in the age of the two was not perceived.

All the gray clay along the Baltimore and Olio Railroad between
Washington and Baltimore and at the latter place was supposed to belong
to the Variegated Clay group. The base of this group seems to be formed
of material derived from the erosion of the argillaceous upper portion of the
lower Potomac. There is, then, ng marked difference in the composition
of the uppermost of the lower Potomac and the lowest of the Variegated
Clay system. Tt follows, then, that fossils attributed by former collectors

to the lower portion of the Variegated Clay may really come from the top
of the lower Potomac.
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A great deal of excavation has been carried on in and around Balti-
more, and by this means the character of the formations there has been
well disclosed. Lignite is abundant, showing two very distinct modes of
occurrence. At all horizons in the Variegated Clays, except at what has
been generally supposed to be its base, this material occurs, as at Hanover
station, in fragments mixed irregularly with the elay. But at several
places near the supposed base of the Variegated Clays it has been found in
entire logs, either isolated or aggregated in masses. The material seems to
have been undisturbed since the change of the trees to lignite. 1 have not
seen these lignites, and hence can not undertake to determine positively the
formation in which they are found; but from what I have seen of the mode
of occurrence of the lignite in the lower Potomac and in the Variegated
Clays, 1 feel sure that the undisturbed logs oceur only in the former.

After this discussion, which is largely an anticipation of matter more
proper for the geologic description of the formation, but which is necessary
on account of the doubt attending the true horizon of the first discovered
Maryland plants, we may notice the oceurrence of Tyson’s eycad trunks.

Mr. Tyson has fortunately left in his unpublished notes some record
of the finding of his cycad trunks. By Mr. Tyson and by all others they
have been attributed to the Variegated Clays, but this reference is probably
not correct. He says that on May 5, 1859, he went to Latchford’s ore
mine (near Contee’s) and got fragments of Saurian bones just exhumed.
They oceurred, according to him, near a lignite tree about sixty feet long.
From what was said above this would seem to show that the Saurian bones
were found in the lower Potomac clay and not in the Variegated Clay.
He also states that he went to Dr. Jenkins's place and noted the position
of the cycad trunks to be at or near the base of the lead-colored clays.
This statement is of importance, for the portion ealled by him “lead-col-
ored clays” forms the base of the Variegated Clays. This position makes
it quite probable that the horizon of the trunks is really the upper part of
the lower Potomac.

It should be noted that the trunks arve thoroughly silicified, and it is
possible that they may have been silicified in the lower Potomae sand, and
then on the erosion of this, during the deposition of the clay containing
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them, they may have been introduced into the somewhat later material, I
call attention to this possibility because of the almost universal change of
wood to lignite in the lower Potomac elay. Silicified wood is rare in the
Potomae and oecurs almost without exception in sandy matter.

According to Mr. Tyson’s notes, one of the trunks, but which it is
impossible to say, was obtained from Dr. Jenkins's mine near Contee’s sta-
tion, and the other from Mr. Emack. Tle latter was obtained from his
farm near Beltsville. It does not appear whether this was obtained from
an iron mine or was picked up on the surface. Presumably it was found
occurring like the one obtained from Dr. Jenkins. The use of the plural
by Mr. Tyson seems to imply this, for while both trunks were sent to
him by Dr. Jenkins, only one was found in his mine. The location of
Contee’s station and that of Beltsville are given in the previous mention
of these trunks.

Iu the excavation of the clay for iron various animal fossils have been
found. The ore-pits in the vicinity of Contee’s appear to have yielded
more of these than any others, and they would seem worthy of the notice
of collectors. Unfortunately little attention has been paid to the collec-
tion and preservation of these fossils. Most of the specimens have been
lost, and in the case of the few that have been preserved nothing is known
of the pits yielding them or of the horizon on which they were found.
Some of these fossils are preserved in the Museum of the Maryland
Academy of Sciences. In the main they have not been examined by
scientific experts, and hence, if proved to come from the Variegated Clays,
they can not be used in determining its age. The fact noted by Tyson
that some of them occurred near a large undisturbed lignite tree makes
it not altogether certain that they all occur in the true Variegated
Clays.'

The amount of material obtained from the different plant localities and
worked over is very considerable. The area over which these localities
are distributed is large enough to yield a fair representation of the flora

'Since this was written Professor Marsh has obtained a laree number of Dinosaurian bhones from
this Variegated Clay group in Maryland. He thinks they belong to Jorassie types. Ilis discoveries
make it plain that the first discovered animal fossils come from the Variegated Clays,
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of the time of the deposition of the Potomac material. The peculiar
localization of the plant-remains causes the aggregate of different species
collected at the various places to be unexpectedly large.

It is perhaps proper to say something concerning the plan I have
adopted in depicting these plants, for all the drawings were made by
myself. The principal figures have been made of natural size, and por-
tions have been given enlarged to show details of nervation and other,
significant points. In almost every case the enlargement is two diameters;
in a very few cases, where the parts of the plant were very minute, three
diameters were required. Owing to the great saving in time and labor I
have drawn the principal figures simply in outline, the details omitted
being shown in the enlarged parts. As a rule, I have not attempted to
oive a fae-simile of all the accidental defects and distortions shown in the
specimens figured, but at the same time care has been taken not to intro-
duce anything hypothetical.

It has sometimes happened that in removing fossils from the rock in
quarrying, impressions were exposed that could not be taken up without
breaking them and diminishing the perfection of the specimen. Then
again, in transporting the material and in attempting to split up the rock
and work out the fessil, parts would be broken off or otherwise destroyed.
This was especially liable to happen in friable and tender material, which
at the same time had little or no regular lamination and structure. These
facts justify a partial restoration in drawing some of the impressions, for
the existing specimens do not in all cases fairly represent what has been
seen. In some cases, then, missing portions have been supplied in the
drawings where they have been at one time seen, or where it is clear from
the parts still remaining what was the character of the missing ones.
These figures 1 designate as slightly restored.

In a few cases, by taking different portions of the same plant, it has
been possible to give a restoration of the entire leaf, which would show
what were its probable shape and dimensions. This has been done in the
case of some of the dicotyledons found at Fredericksburg. These were
found mostly in a very fragmentary condition, but the fragments were
sometimes numerous enough to show partially all portions of the leaf.
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These are given simply as restorations of the probable original character
of the leaf,

Many of the ferns of the Potomac formation have features that cause
them to resemble one another, and yet there are differences not easy to
give in words. These differences are perhaps too slight to justify their
separation into distinet species, and yet they are constant and give a facies
to the plants that appears to be worthy of delineation. I have for this
reason thought it best to give figures of these, although it increases the
number of illustrations, The somewhat peculiar grouping of the plants of
some localities, if the connecting links were neglected, would cause certain
local floras to appear to be different from the normal Potomac vegetation
1t seems best in such cases to give figures of some at least of the widely
diffused plants which oceur with the peculiar ones, even when they may
have been figured from other places. .

My thanks are due to Prof. Lester F. Ward for valuable assistance in
collecting the fossils, in the identification of them, and in facilitating the
preparation of this memoir. I am under obligations to Dr. J. S. Newberry
for the loan of the fossils collected by Mr. Meek at Baltimore, and for per-
mission to describe them. Prof P. R. Uhler has aided me much, facilitat-
ing my examinations in Maryland, and affording me the opportunity to
describe Tyson’s eyead trunks. To him I am indebted for the discovery
of the plant locality at Fredericksburg, which is the most important one
in the Potomac area.

LOCATION AND GEOLOGY OF THE POTOMAC BEDS.

In order to make clearer the occurrence and geologic relations of the
plants described in this work, it is necessary to give some account of the
location and the general geology of the Potomae beds. In this place only
8o much will be said as is required for this purpose. A detailed account
of the geology of the formation will be found in a monograph of the U. 8.
Geological Survey, shortly to be published.

LOCATION OF THE POTOMAC BEDS.

In Virginia, the Potomac or Younger Mesozoic forms the greater por-

fion of those beds called by Prof. William B. Rogers, in his annual re-
MON XV——3
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ports on the geology of Virginia, the * Upper Secondary.” But Professor
Rogers under this designation included the strata extending in Hanover
County from the North Amma River to the Chickahominy. This series
belongs almost wholly to the Older Mesozoie, or Rheetic formation. It is
true that in the vicinity of Hanover Junction the Potomae appears in
some places, but it is inconspicuous, '

It is to be understood that in Virginia the Variegated Clays, or upper
member of the Potomac formation, has not been recognized. The Potomac
of this State is the lower member. Only when we cross the Potomae River
coing north i3 a distinetion to be made between lower and upper Potomac.

The Potomac strata show themselves in disconnected areas along a
narrow belt which extends from the Nottoway River twenty miles south of
Petersburg in a northerly direction past the cities of Petersburg, Rich-
mond, I 1'(:(1@1‘icl'<sburg, and Alexandria. This formation continues from
Virginia into the Distriet of Columbia and Maryland, including Baltimore.
The direction of this belt is almost due north and south until Fredericks-
burg is passed. Then it curves around so as to take a northeast course
by Alexandria and Washington to Baltimore. ~ Beyond Baltimore the lower
member has not been identified with certainty, but judging from the char-
acter of the material seen at its last exposures it is not probable that it
ends at that eity. The name Potomac was selected for the formation by
Mr. MeGee on account of its comparatively great development and its typi-
cal character along the Potomac River below Washington.

The belt in which the Potomac areas lie is situated just outside or east
of the terrane of crystalline rocks. This, in Virginia and Maryland, extends
to the head of tide in the prineipal rivers. The Potomac was buried
deeply beneath the more recent deposits which form the coastal and tide-
water region of the Atlantic slope, and hence it appears only where these
have been removed by erosion. We aceordingly find the exposures of this
formation near the junction of the post-Potomae formations with the erys-
talline rocks, and for the most part near the head of tide in the largest
rivers.

The exposures of the formation in the belt above mentioned are so
arranged as to indicate the existence of at least four disconnected areas, all
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of small width. There is, however, good reason to think that this isolation
of the areas is rather apparent than real, and that the formation extends
far to the cast and seaward under the later deposits.

A general account only can be given here of the location and dimen-
sions of the several Potomac areas. In this account I will begin at the
north and proceed southward,

My examination of the distribution of the formation north of the
Potomae River in Maryland and the District of Columbia has not been
sufficiently detailed to enable me to do more than indieate approximatel y
the location of the area in which exposures are found.

I have not made any search for Potomac strata north of Baltimore,
but Mr. MeGee has found the upper member, or the Variegated Clays, as
stated before, in force near the head of Chesapeake Bay.

Prof. William B. Rogers? speaks of the V ariegated Clays which occur
between Washington and Baltimore as extending to Wilmington in Dela-
ware, stating that toward Delaware, from the preponderance of ferru-
ginous coloring, they have been called by Professor Booth the “red clay
formation,” Ilow far they extend in that direction, and what relation
these incoherent beds bear to the phstic elays of New Jersey, are points
that remain to be determined. .

The upper member, the Variegated Clay, is shown greatly developed at
Baltimore and all along the lines of the Baltimore and Ohio and Baltimore
and Potomac Railroads. The eastern limit is to be found several miles cast
of these railroads, the formation being covered in that quarter by a varying
thickness of the Tertiary, by the Quaternary, or by the ruins of these for-
mations,

The western limit lies some miles west of the above-mentioned rail-
roads.  The farthest point south at which the Variegated Clay member has
been certainly identified is Fort Washington. Possibly it may form a
portion of the hills at Mount Vernon, but this member is certainly absent
beyond this point.

As stated before, the lower Potomac has not been identified north of
Baltimore. Between Baltimore and Washington it is evidently generally

FGeology of thie Virginias, p. 712,
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present under the Variegated Clays, but in most cases it is too deeply
buried under the latter to be seen, except in a few spots, where erosion has
been earried deep enough to reach it.

At Baltimore the only exposures seen are within the city limits. Bal- -
timore is evidently near the original shore line of the Potomac waters, for
at this place the Potomac abuts against hills composed of crystalline rock,
and the latter sends tongues into the Potomae terrane.

The Potomac at Baltimore has suffered much and unequally from
erosion. In places the Quaternary alone is found above, resting immedi-
ately on the sands of the lower member. In other places the Variegated
Clay forms the surface, resting on this sand ; and in still others, the typical
sand of the lower member has interposed between it and the Variegated
Clays, fossiliferous, argillaceous sand and laminated elay belonging to the
lower member.

Going south towards Washington, the lower Potomac is covered by
a thick mass of the Variegated Clays. 1t is exposed at Relay Station, nine
miles from Baltimore. At Relay Station also the Potomac must be near
its original western limit, for we find a high bluff of erystalline rock
abutting against-and rising much above it. The hills of erystalline rock
at Relay Station appear never to have been covered by the Potomae.

From Relay Station to Washington the Baltimore and Washington
turnpike runs parallel to the Baltimore and Ohio Railroad and a mile or
more west of it. No exposures of the lower Potomac were seen on this
pike, for this portion is covered by the Variegated Clays. The margin
must lie to the west of this road. That it is present under this clay is
shown by its occurrence at Hanover, about six miles south of Relay
Station. This point is some distance east of the western limit of the for-
mation. These are the only points between Baltimore and Washington
where exposures of the lower Potomae have been seen. No detailed
search, however, for exposures in this interval has been made.

At Washington, both in the city and near it, the lower member may
be seen in a number of places We may, for the sake of distinetion,
call the belt from Baltimore to Washington the Baltimore area. It is,
however, continuous with the Fredericksburg area of Virginia. In the
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vicinity of Washington the lower Potomac is covered by the same for-
mations as at Baltimore. Apparently nowhere north of the Potomac River
does the lower Potomac constitute the surface rock; but it is buried more
or less deeply under later formations.

The case is different in Virginia. Iere, in a belt extending from
Washington to Fredericksburg, it oceupies the surface, being in the
vicinity of the Potomac River alone, covered by Quaternary deposits.
This indicates that in going mnorth of the Potomaec River the lower
member lies at a lower level, or else it has lost more from erosion.

Passing from the District of Columbia into Virginia, we find a con-
nected area of lower Potomac rock, which forms the surface in a narrow
belt that extends to a point five miles south of Fredericksburg, where
the Massaponax River enters the Rappahannock. This may be called the
Fredericksburg area. It is the only region in which the lower Potomac
comes to the surface over an area of considerable extent. Tt forms a belt
on an average three or four miles wide, having its western margin near
the Telegraph road and its eastern near the Potomac River. The Tele-
graph road is a dirt road, which runs from Alexandria to Frederickshurg
and beyond, crossing the principal streams which flow into the Potomac
River near the head of tide in them. The margin of the lower Potomac
keeps, for the most part, about a mile west of this road after Alexandria
is loft,

Since the upper or Variegated Clay member of the formation is ab-
sent in Virginia, the prefix lower may be omitted in giving an account of
the formation in this State; Potomac formation being here equivalent to
lower Potomae. .

Along the Potomac River the principal exposures of the Potomac forma-
tion are to be seen on the Virginia shore and in the high points that make
down to the river between the crecks, Thus we find extensive exposures
at Mount Vernon, White House Point, Freestone Point, Shipping Point,
Cockpit Point, and near the mouth of Acquia Creek. In many places,
however, along the Potomac River, where we would expect to find the for-
mation in question, erosion prior to the deposition of the Quaternary has
cut it away to below water level, so that we find the banks of the river
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composed of Quaternary material. In some places this is wholly com-
posed of the ruins of the Potomac beds, deposited with but little sorting
and modification. In these places it is sometimes difficult to distinguish
the Quaternary from the Potomac. This is the case in High Point, near
the mouth of Occoquan River, where for a long distance the banks of the
Potomae River are formed of Quaternary.  Professor Rogers, in his annual
reports, makes this material Potomac.

The exposures of Potomac beds on the Maryland shore are much
fewer than on the Virginia side. This shore, lying farther east in the direc-
tion of the declination of the beds, contains them at lower level. 'The
formation may be seen barely exposed at Fort Washington, while farther
down the river, at Indian Head, diagonally above Iligh Point and on the
opposite side of the river, a thickness of fully eighty feet is shown.

Along the Pbtomac River on both sides, as everywhere else, the for-
mation has lost greatly by erosion, and the amount thus lost is very
unequal in different places. It is impossible to say when this erosion took
place, but it is clear that much of it occurred prior to the deposition of the
Kocene. The result has been to leave the formation with an exceedingly
irregular surface, and to remove it entirely from considerable areas.

Perhaps the greatest thickness of Potomac exposed at a single locality
is to be found on Aequia Creek, about two miles above the point where the
Atlantic Coast Line Railroad crosses it. Here a high hill shows the forma-
tion rising to the height of one hundred and forty feet above the water.
The character of the material is well exposed by quarries It is mostly a
coarse gritty sand of light color, which is generally congolidated to a pretty
firm sandstone. In some places we find a good many pebbles, and some-
times a curions mixture of these and clay balls with coarse sand. Little
intercalated clay is found here. From Aequia Creck to near Quantico the
Potomae, althongh oceurring a little back from the river, is mostly want-
ing in its banks, Quaternary taking its place. At Quantico and Shipping
Point only about twenty feet is to be seen. Cockpit Point, about two
miles north of this last, shows fully sixty feet of very varying material.

At Freestone Point there is a long deep railroad cut, which shows that
here the Potomac is over one hundred feet thick, composed of heteroge-
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nous matter. Indian Head, a few miles above Indian Point, shows much
the greatest exposure of the Potomac seen on the Maryland side. The
rock here has the same irregular structure and mixture of materials as is to
be seen in the cut at Freestone, but the proportion of light-eolored sand is
much smaller, It is covered here by Eocene, and the Variegated Clay is
wanting. Indeed, as stated before, this group has not been seen anywhere
south of Fort Washington. Gunsen’s Creek is the estuary of the united
creeks Pohick and Accotink.  On its south and north shores near its
mouth are extensive exposures of the Potomae.

On the south side, near Gunsen’s Landing, fully seventy-five feet of
sand and elay appear, having the same eeneral character as in Indian
Head. We see here a graduation of the normal sand of the Potomae into
a greenish sandy clay, which is sometimes mottled with red. The same
thing in a more striking form is seen at Cockpit Point. Some fragments
of lignite, hut no impressions of plants, were scen at Indian Head and
near Gunsen’s Landing.

On the north shore of Gunsen’s Creek, White House Point forms a
high bluff, called White Iouse Bluff, immediately on the river. Here we
may see fully eighty feet of Potomac sand and clay, capped by some ten
feet of Quaternary. This material is sufficiently deseribed in the notice
of the occurrence of the plants at this place. It is strikingly different
from the Potomac shown on the south side of the creck only a short dis-
tance away. We find here a good illustration of the unequal erosion to
which the formation has been subjected.

At the upper and lower ends of the exposure of the Potomac, points
not a half a mile apart, the Quaternary forms the rviver bank to below
water level. It may be seen rising towards the central portion of the bluff
until fully eighty feet of Potomac is exposed beneath it. As no Varie-
gated Clay or Eocene can be detected in this bluff, it wcmld appear that
it was not submerged until Quaternary times, or else these formations
have been removed by erosion.

Two miles above White House the Potomac again appears in the high
shore on which the Mount Vernon mansion is situated. It shows here six
toeight feet of the light-colored grit which forms the lower portion of White
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House Bluff. Over this lies about twenty feet of laminated sandy gray
shale, which appears to correspond to the similarly placed material at
Federal Iill, Baltimore, which has been mentioned as containing plant-
fossils.

Between White House and Mount Vernon the Quaternary occupies
the river bank for most of the way. Fort Washington, on the Maryland
shore, is a little north of east from Mount Vernon and about four miles
distant. This place is interesting as showing in the same vertical exposure
all the formations associated with the Potomac. For a very limited space
the Lower Potomac sand with its included clays may be seen, showing
only a few feet in thickness. Resting upon this, in the order ascending, we
have the Variegated Clay, the Eocene, and the Quaternary. From this
point to Washington, about fourteen miles, the Potomac is mostly cut
away, and the léun.tenmry is along the stream the principal visible rock.

[t will be seen from this account that the most easterly exposures of
the formation in question are confined to the immediate vicinity of the
Potomae River. It is not to be supposed that the eastern limit of these
beds is to be found anywhere near this river. The character of the mate-
rial shown in the most castern localities where the formation is exposed
would lead us to suppose that at these places we are still far from the frue
castern margin of the formation. Strangely enough, we find in some of
the most eastern exposures the maximum thickness of the formation, the
greatest amount of coarse material, and the most irregular strueture.
Indeed, if we were to judge from the lithologic and structural features
alone, we would be inelined to think that the material came from the east
and not from the west.

In this area, as in all others, no strikes and dips can be made out for
the Potomae beds. It is clear that the formation as a whole declines to
the southeast. As from Washington to the mouth of Acquia Creek the
general course of the Potomae River is southwest, the declination of the
formation is nearly at vight angles to its direction, and on the Maryland
side it would be soon carried beneath the plane of erosion. Near the
mouth of Aequia Creek the Potomae River bends due east and enters
more and more deeply the Tertiary terrane. Hence the last exposures of

the Potomac formation on it oceur near the mouth of that creek.
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Tt is not necessary to give descriptions of the Potomac formation as ex-
posed in the central and western portions of the area  The account given
of the strata at the several plant localities will give an idea of its variable
character. It may be stated generally that along the western margin there
is a larger proportion of argillaceous matter than in the eastern outerops.
The clayey matter shows also a greater tendeney to assume various colors,
due to oxide of iron, and much of it is mottled. These features are seen
more especially in the upper portions of the formation.

At Fredericksburg the western margin is found about two miles west
of the town. It bends around so as to strike the Rappahannock near the
mouth of the Massaponax River. Here the Eocene lies above it, and this
is the southern termination of exposures in the Fredericksburg area.

From the mouth of the Massaponax to the vicinity of Hanover June-
tion no Potomac has been seen. Hanover Junction is the point of eross-
ing of the Atlantic Coast Line, and the Chesapeake and Ohio Railroads. Tt
is situated in the triangle formed by the North Anna and the South Anna
Rivers, near their junction. The material exposed in this interval is mainly
a thick mass of sands and sandy clays, very variable in composition and
color. The name Appomattox is proposed for it, from its great develop-
ment in typical form in the vicinity of the Appomattox River. It is
younger than the Miocene, for it rests on the eroded surface of this, but
being without fossils, its exact age can not be fixed. It is probable that no
exposures of the Potomae can be found between the points mentioned
~above, because the erosive power of the streams in the belt where out-
crops may be looked for is not sufficient to remove the thick covering of
superjacent material. The only streams of any size are the upper waters
of the Mattapony. None of these cut through the Eocene.

In the vicinity of Hanover Junction the Potomac shows in several
places a few feet of strata. It has evidently lost much by erogion. In the
cuts on the Atlantic Coast Line Railroad, between the Junetion and Novth
Anna River, a thin remnant may be seen of the usual character, resting on
the eroded surface of the older Mesozoic (Rhetic), and capped by Qua-
ternary and Appomattox. On the North Anna River, a short distance
above its junction with the South Anna, the Potomae sand may be seen
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showing four or five feet under the Eocene. Here, as is commonly the
case in Virginia where the Kocene marine strata rest immediately on the
Potomac sand, a layer of large cobbles is found in the top of the latter.
The area of Potomac here shown may be called the Hanover area.

Between the South Anna River and Richmond is another gap in the
exposures, none being found until Richmond is reached.

Near Ashland, however, on the surface, there is a large quantity of
cobblestone, which seems to be the debris from eroded Potomae. A re-
cent well-boring in Ashland disclosed under the Appomattox, and over the
older Mesozoic, fifty-six feet of material that may belong to the Potomac.
It is highly probable that the formation underlies this interval, but too
deeply buried to be reached by the slight excavating power of the
streams.

At Richmond, owing to the deep erosion of James River, the Potomac
is shown again. It is, however, barely exposed away from the imme-
diate bank of the river, being covered by the Tertiary, both Focene and
Miocene lying above it. Immediately on the river all the Tertiary has
been eut away as far down as Deep Bottom, where it makes its first
appearance in the river bank. At Richmond, and down the James to
Deep Bottom, Quaternary alone is found in the river banks above the
Potomac. The same is true along the Appomattox to near Petersburg,
where the Appomattox formation, with the Tertiary underlying it, comes
above the Potomac. Away from these rivers, in the triangular arca
between them and between Richmond and Petersburg, where we may
expect to find the Potomac, the surface is mostly composed of the Appo-
mattox formation, showing in a few places small patches of Tertiary
exposed beneath it. This area of Potomac may be called the Petershurg
area. Its west margin may be taken as approximately determined by the
Atlantic Coast Line Railroad, which runs between Riclunond and Peters-
burg. Along this margin the Potomac is mostly hidden under its own
ruins and the thick covering of Appomattox material. It is to be seen
exposed only along the James and Appomattox Rivers, and from what
may be seen on these streams the formation is continuous at least as far
south as Petersburg, twenty miles from Richmond.



LOCATION OF POTOMAC BEDS. 43

Along the James from Richmond to Deep Bottom, twenty-one miles
by river below that ecity, the Potomac formation shows itself in the base
of most of the bluffs and high banks, rising to various heights and capped
by Quaternary. Considering the variability of the material, it is here
surprisingly like that found in the Frederickshurg and Baltimore areas.
On the James its greatest thickness is attained in Drury’s Bluff, eight
miles below Richmond. Here about sixty feet of it can be seen. In
Chafin’s Bluff; a little below Drury’s Bluff, for a long distance it shows
a thickness of ten to twenty feet. In the vicinity of Duteh Gap it is
exposed for several miles, reaching its maximum thickness in Trent’s
Reach, where forty feet m ay be seen. _

On the Appomattox it may be found at many places up to Peters-
burg. Its greatest thickness on this stream is found at Point of Rocks.
This is fonr miles above City Point, where the James and the Appomattox
unite. Here fully eighty feet may be seen. It is noteworthy for the
coarseness of the sand which makes up most of the formation, and for the
large size and abundance of the pebbles and cobble-stones found in it.
Some of the latter, composed of Potsdam quartzite, attain the dimensions
of ten or twelve inches. This point, although one of the most eastern
exposures, shows the formation in the Petersburg area at its maximum
of thickness and of coarseness, which, as on the Potomac River, indicates
that the eastern margin of the formation is still far distant. The eastern
limit of exposures in this area may be fixed by a line drawn from a point
on the Appomattox three miles above City Point, in a direction a little
east of north, to Deep Bottom, on the James. Although exposures do not
oceur east of this line, there is good reason to think that the formation
extends far eastward under the Tertiary terrane.

In 1869 an artesian well was sunk at Fortress Monroe to the depth of
907 feet. This well passed throngh the Miocene and Koeene strata, and
at the depth of 835 feet entered a material which differed totally from the
Tertiary, but possessed the peeuliar features of the Potomac formation.
The boring was still in this formation when it was stopped, so that at least
seventy-two feet of this may be found here. Professor Rogers had an
opportunity to study the material from different depths in this well and he
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gives a deseription of it.! Tt is surprising to find here, so far to the east,
the heterogeneous composition, coarse character, and indications of the
action of agitated waters so characteristic of the Potomae formation in its
exposures far to the west. Professor Rogers speaks of a conglomerate of
clay, sand, and pebbles, which reminds us of the features seen in the
erosion horizons of the Potomac Ile mentions eoarse sandy clay with
brownish or reddish blotehes, elay and sand with some coarse pebbles,
reddish mottled clay with quartz pebbles, and other features common in
the Potomac, but found in no other formation under the Eocene of the
Atlantic slope.

Fortress Monroe, at the mouth of James River, is on an air line in the
direction of the declination of the strata, sixty miles distant from the last
exposures seen on the James and the Appomattox. The average declina-
tion of the surface of the Potomae formation is from these data about four-
teen feet to the mile. The strata in this, as in the IFredericksburg area,
sink in a southeast direction. , As no regular dip ean be determined, we can
note only the depression of the surface of the formation taken as a whole.

South of Petersburg no detailed examination has been made in
search of Potomac outerops, and hence too much stress should not be laid
on the apparent absence of them in given places. South of this town,
along the eastern margin of the Azoic rocks, no Potomac has been seen
until the Nottoway River, twenty miles distant, is reached. In this inter-
val the Potomae, if 1)1‘838!’1t,li8 buried under a thick mass of the Appo-
mattox formation, and there ig no stream capable of cutting down through
it. The country or dirt road from Petersburg to Weldon, in North Car-
olina, runs near the margin of the crystalline terrane, and hence outerops
of Potomae, if they exist, would appear near this road. As stated, none
are seen for twenty miles. When we reach the Nottoway the formation
again appears.

At Bolling’s Bridge, where the road above mentioned crosses this
stream, a few feet of typical Potomac sand with elay balls may be seen in
the base of the bank. This is capped by a thin stratum of Focene with
obscure impressions of marine shells. This exposure was apparently not

I GGeology of the Virginias, p. 735,
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seen by Professor Rogers. About four miles higher up the river there is
another outerop of a few feet of Potomac in the base of the river bank.
This was seen by Professor Rogers. In both places the material is a coarse
sand of brownish-gray color, which contains many pebbles, some of which
are three inches in diameter. At the bridge occur balls of dark gray elay
of a foot or-more in diameter, which, as in the areas farther north, are
embedded in the pebbly sand. The two exposures considered alone indi-
cate here an area only four miles long; but the coarse pebbly character of
the sand, taken with the fact that only the top is shown, seems to show that
this, which may be called the Nottoway area, is much more extensive.
The river in cutting down has evidently barely reached the top of the for-
mation.

As the Potomac of the Nottoway area in the most important points
possesses exactly the same features as those of the move northern areas,
there can be little doubt that, if we could trace each of the areas eastward,
we should find them uniting to form one eontinuous terrane extending from
north of Baltimore to the Nottoway. South of the Nottoway unequivoeal
Potomae has not been seen. In portions of Greenville County some of
the Appomattox beds are strikingly like the pebbly sand of the Potomac,
and indeed seem to be composed of the debris of Potomae strata but little
modified. This may explain the annoancement of the existence of the for-
mation in this part of Virginia made by Professor Rogers in his earliest
reports, but not repeated in his later ones.

Until the Roanoke at Weldon is reached the streams do not seem to
have cut down through the Tertiary, and hence they do not reach the
horizon of the Potomae. The Roanoke, however, at Weldon, in North
Carolina, has cut down to the Azoic rock, but it is difficult to find expos-
ures at the level where the Potomac may be looked for. The river in
flood deposits a large amount of mud on its banks and in the channels of
the creeks emptying into it, and this hides everything. Except immedi-
ately on the river a thick covering of the Appomattox formation here, as
everywhere south of the Nottoway, conceals even the Eocene and Miocene
bedg,. At Weldon, near the north end of the railroad bridge, a small
stream, a mere spring branch, flows at a low level into the Roanoke,  Over



46 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

a very small space it has stripped the floor of gneiss of the covering which
conceals it. In contact with the gneiss a layer a few inches thick is found,
sonsisting of coarse sand and gravel, showing some of the characteristic
foatures of the Potomac. It looks like a mere remnant of what was a
formation of some extent, but which in this place has been almost entirely
removed by erosion, and it suggests the idea that the Potomac may be
found as far south as this place. The exposure, however, is too slight to be
taken as anything more than suggestive of probabilities.

If we take the lower Potomac as ending in the vicinity of the Notto-
way, and extending east only as far as Fortress Mouroe, it will still rank
among the more extensive formations of the Atlantic coast region. Streteh-
ing from Baltimore to the Nottoway, its length would be about two hun-
dred miles. This, with an average width of sixty miles, would give twelve
thousand stzluar{-:: miles as the approximate space occupied by the Potomac.

There is good reason to think that the present westernmost exposures
of the Potomac do not determine the original extension of the formation
in that direction. It seems at one time to have been present considerably
farther west than any of the outerops now visible. The formation at
various horizons contains deposits of pebbles and cobble-stones. These are
chiefly composed of quartz, but in some portions rounded stones of various
kinds of crystalline Azoic rocks occur. In the vicinity of Washington
some cobbles and pebbles of Potsdam quartzite may be seen. In the
Petersburg area, especially along the James and Appomattox Rivers, the
Potsdam material is noteworthy for its abundance and the large size of the
stones. :

On the weathered surface of the lower Potomac and on that of the
formations adjacent to its outerops a large amount of gravel and cobble-
stones oceurs of the same nature as the material found in the Potomac.
It would seem that the original home of this surface material was the
lower Potomae, and that the stones were liberated on the erosion of that
formation. Except along the streams which cross from the Potomae into
the Tertiary terrane, these gravels do not pass far into the region occupied
by the Tertiary and later formations. On the rivers they are found
forming the basal portion of the Quaternary, and as this often vests
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directly on the Potomac, it is not always easy to distinguish the Potomac
gravels from the later ones. In this material the Potsdam cobbles are the
most significant, and they are usually easily identified. The Potsdam
gravel is not seen north of Washington, and south of that city it is not
traced farther than Pohick Church, near White Ilouse Point. This
distribution indicates that these stones were brought down the Potomae
River, which crosses for the last time outerops of the Potsdam a little west
of Harper's Ferry. The Potsdam cobbles may be seen throughout the
Petershurg area near the outcrops of the Potomae, and they are found,
as near Washington, over a belt of country extending considerably to
the west of it and within the Azoie terrane. They may be followed also
all along to the west of the Hanover area, and five or six miles to the
north of its termination. Much rounded quartz material is found with
these stones.  In the Azoic terrane they are often found inclosed in Appo-
mattox clays and sands.

The distribution of this coarse, loose material indicates that the
Potomae once extended west of its present exposures over a belt varying
from ten to twenty miles in width.

THE GEOLOGY OF THE POTOMAC BEDS.

So much has been said in the preceding pages concerning the geology
of the formation, that the remarks under this head may be much abbre-
viated. It is very difficult in any brief general account to give a clear
idea of the character of this formation. The want of regular struciure
and the continual, often abrupt, changes in mineral character and physical
features make it necessary to give a separate description of each locality.
Sections at the same locality, taken at intervals of a few yards or even feet,
viry generally in most of their features. It is impossible to take the dip
and strike, and no single bed can be traced over any large area. This
arises from the fact that the characteristic mode of arrangement of the
materials is in irregular poekets, or more commonly in interlocking
lenticular layers. The layers may each continue throughout, containing
the same kind of material, dovetailing between layers of a very different
kind. A layer, on being traced horizontally or vertically, may pass
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gradually or abruptly into something quite different. The individual
layers may be variously constituted, and show in their pars on a minor
seale the variable features discerned in the composition and the grouping
of the layers taken as a whole. Then on various horizons matter pre-
viously deposited seems to have been torn up, transported to varying
distances, and deposited in a confused mauner. These last-named features
mark what, for the sake of distinetion, 1 ecall erosion horizons. They add
much to the irregularity of the formation. When one has before him any
considerable exposure of the lower Potomac he may well hesitate to
attempt an accurate description of it, feeling that this would require an
sxamination of eaech yard of the material.

The layers of sand are often marked by undulating lines across the
direction of their length, forming a marked current bedding. This feature
is conspicuous In the cuts on the narrow-gange railroad west of Freder-
icksbure.  We may often find gravel, coarse sand, and clay pellets
confusedly mixed together. This is to be seen at the top of the quarry
on Acquia Creek on a large seale.  While no regular dip could be made
out from the tracing of individual strata, the formation as a whole sinks
gently to the southeast.

Two prineipal kinds of material make up the lower Potomac beds;
namely, sand and clay. The sand is by far the most abundant. It is the
typical material, while c¢lay occurs in limited local layers, either inclosed in
the sand or veplacing portions of it, owing to the graduation of the sand
into it.

The sand may be loose, or cemented into a pretty firm sandstone,
which has been used as a building stone. This is its nature to a consider-
able extent on Acquia Creek and around Stafford Court House. It is
more generally friable and incoherent, especially in outerops. All the
material near the Potomac River and north of it has this character, but
the larger portion of the sand of all the areas does not form a coherent
rock. The indurated sand or sandstone generally forms irregular masses,
inclosed in the more friable material, or some irregular portion of a friable
stratum may show this induration. The erumbling sandstone or sand is
often quite fine in texture, and has more or less of a light-colored to white
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clay, which serves as a cementing matter, in which the grains of sand are
embeédded. There scems to be some connection between the presence of
this clay and the incoherence of the material, but we find loose sand with
little or none of this clay. This is the material which Professor Rogers
has ealled “feldspathic sand.” I have seen no feldspar, fresh or decayed,
in this material, and the clay, although often quite white and pure, is rarely
the direct product of the decay of feldspar. This argillaceous sand gener-
ally has a white or light gray ecolor.

In some places the amount of the clay thus intimately mixed with the
sand makes up a large proportion of the material, forming from one-fourth
to one-third or more of the bulk. This sort of sand is common around
Fredericksburg, and may also be found in the lower part of the bluff at
White House, as well as in many other places. Strange to say, we may
find this dispersed clay mixed with coarse sand and even with pebbles.
This is the case at White Iouse, for example, and at Point of Rocks near
City Point. The base of the bluff at White House Point to the height of
fifteen or twenty feet is composed of a very coarse white indurated sand,
containing a large amount of diffused white clay, and in places many
quartz pebbles. These are half an inch in diameter and under, and they
are irregularly scattered through the mass of the rock. At Point of Rocks,
on the Appomattox, seventy feet and more of this material is exposed. It
sontaing pockets and irregular courses of large cobbles, most of them of
Potsdam quartzite, some of them attaining the diameter of ten to twelve
inches. Here we find, in one place at least, several masses of the pale red-
dish Potomae clay embedded in this coarse mixture. One of these blocks
was two and one-half feet long and subangular-prismatic in shape. There
is a large amount of this irregularly mixed coarse material and white clay
in Trent's Reach. In one layer here the cobbles of Potsdam and other
material abound, and many of them are eight to ten inches in diameter.

These characters in the sand indicate that it was laid down in agitated
and probably shallow waters, in which there was little or no sorting of the -
materials,

Mica is comparatively rare in all parts of the formation, and is hardly

ever seen in any of the beds of the Frederickshurg area. It is more com-
MON XV——4
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mon in some of the gray clays of the Petersburg area, but it is not there
abundant. This is not what we would expect if we attribute the origin of
the material to the crystalline rocks lying to the west of the Potomae. In
most of these mica forms a large proportion of the rock, as in the granite,
gneiss, mica-schist, hornblende-schist, ete. The sandy matter of the Poto-
mac is by most persons called a sandstone, but it is more properly a sand
in most eases. The gradation in the fineness of the material and the
change in the proportion of clay and sand, as has already been stated, are
not what we should expect if the sediment came from the west, the mate-
rials being coarser and having more sand in the exposures farthest east.

The color of the sand, especially of the lower beds, when they con-
tain much diffused clay, is light gray or white; but this waterial, owing
apparently to the oxidation of diffused pyrite, is sometimes colored yellow-
ish, reddish-brown, ete., the colors being in irregular patches and seams.
This co]olatwn often follm '8, and makes much more distinet the planes of
carrent-bedding.

Towards the upper part of the formation there is a considerable ad-
mixture of colored and impure clays with the sand, which then tends to
assume brownish-gray, yellowish-gray, and other kindred colors. The
colors are in such cases often arranged so as to produce a mottling on a
small scale of gray with other colors, or a blotehing on a large scale.
Towards the western margin of the Fredericksburg area, and especially
between Acquia Creek and Occoquan, there is a large proportion of sandy
clays of various eolors—gray, reddish, yellowish, ete. The colors here are
often arranged irregularly, producing mottling and blotching. These
colored impure clays are in considerable force along the route of the
Atlantic Coast Line Railroad between Alexandria and T elegraph Station,
Possibly some of the Variegated Clay members may be found with these
clays.

Pebbles and cobbles, as will appear from what has already heen said,
are not uncommon in the lower Potomac. They oceur at different hori-
zons within the beds and are common towards the top. V ery generally in
Virginia, where the Eocene rests on the Potomac sand, the upper portion of
the latter is a layer of cobbles packed in sand. This is the case at Rich-
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mond, where a well dug through the Eocene to the top of the Potomac
disclosed a layer of large cobbles, many of them composed of Potsdam
quartzite, and some ten inches in diameter. The same thing may be seen
at Deep Bottom and near Hanover Junction. Indeed, so common is this
feature, that Professor Rogers, in his earliest publications on the geology
of Virginia, called attention to the trenched and eroded character of the
lower Potomae surface upon which the Eocene rested, and to the accumu-
Lation of large stones in places on this surface.

These stones are to be found also generally where the Quaternary
rests on the Potomae, and then they attain their maximum in abundance
and size, deserving sometimes to be called bowlders, since some of the
Potsdam stones are two feet in diameter, while the Azoic masses are occa-
sionally much larger.

The stones within the Potomac beds are generally small, being two to
three inches and under in diameter, but sometimes they attain the diam-
“eter of five to six inches and more. They occur sometimes aggregated
into irregular beds and pockets, then attaining their largest size. The
smaller pebbles are often very abundant, scattered through the general
mass of the rock, and showing no particular relation to the inclosing mate-
vial.  This may be sand, coarse or fine, or it may be clay. This shows
that there was little sorting action in the waters.

As stated before, Potsdam material is not seen in the northern areas
except in the vieinity of Washington, for in the areas north of Fredericks-
burg the inclosed stones are usually quartz or Azoic. In the Peters-
burg area, as before stated, these are accompanied by an abundance of
Potsdam cobbles. No Potsdam stones were seen in the Nottoway area.
The Nottoway River does not cross the Blue Ridge and touch the Pots-
dam terrane, as do the James and the Potomac. The Potsdam (uartzite
is found in place on the western flanks of the Blue Ridge, but not east
of it.

We find these stones in the top of the lower Potomac where the
Variegated Clays rest on the sand, but suflicient exposures of this contact
have not been seen to enable one to say what is generally the case at such
2 junction. It is not an uncommon thing to find plant-impressions in the
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disturbed clay which is frequently associated with these deposits of stones,
The rich plant-layer at Fredericksburg rested on a mass of cobbles. The
plants found on the Telegraph roand near Potomac Run, and those on the
railroad near Brooke, as well as the richest deposit of clay at Duteh Gap,
are all associated with pebbles.

It is worthy of mention that Professor Rogers, noticing the abundanee
and large size of the Potsdam cobbles at Point of Rocks, and knowing
that they must have been brought from the Blue Ridge, speaks of them as
marking a diluvial era of ancient times. At that period many geologists,
and Professor Rogers among them, were disposed to explain the phenom-
ena of the drift of the glacial period by assuming the existence of a
diluvial rush of waters.

The clays found in the lower Potomac arve, as has already heen
stated, merely gubordinate masses occurring occasionally in the sand.
They are important simply from the fact that they contain all the plant-
impressions and nearly all of the undisturbed lignite. Their char-
acter and mode of occurrence have already been given. The original
isolated pure clay layers are usually thin, heing one or two feet thick,
but they may suddenly swell up to considerable dimensions, as at the
lower entrance of Trent’s Reach. They may split up and be lost in the
sand, and they generally disappear Dby thinning out and dovetailing
between sand layers.

The sandy mottled clays formed by the graduation horizontally of a
sand into clay are more considerable in amount. This material may be
greenish or grayish in color, and when traced horizontally it may assume
reddish colors in large masses; or, again, the colors may be intermixed so
as to resemble moitled castile soap. In the vicinity of Fredericksburg
this kind of material replaces large portions of the normal sands, and it
sometimes extends over considerable areas, but without any regularity of
oceurrence.  As illustrating its occurrence, we may take the condition
of things seen at Cockpit Point. ITere the lowest exposed material is a
greenish, gray argillaceous sand. If we follow it, we see it in places be-
coming more nearly a pure elay, but it then soon becomes again sandy,
and is now marked in huge blotches with a brilliant red color. In places
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the entire mass is red. Still farther on it changes to a light gray sand,
which is totally unlike the material in other places. This sort of change
is common in the Fredericksburg area, but was not seen in the Peters-
burg district.

A beautifully white, pure, plastic clay is sometimes found in the form
of balls, embedded in the sand. It was seen, for example, in the lower
part of White ITouse Bluff. It has never been seen in the original or
undisturbed beds.

The layers of isolated plastic clay in their original position some-
times show peculiar features in their arrangement, and illustrate the
iiregularity of the lower Potomac formation. Sometimes, as at Dutch
Gap, we may see in the same vertical exposure several of these layers.
They may be found in the sand inclined at different angles to one another,
and in one case several were seen diverging from a ecommon point like
the outspread fingers of a hand. Of course such layers must be deposited
upon a shifting surface. These layers are sometimes cut off at one end
by coarse sand and gravel. When partially cut away they are frequently
associated with clay balls which have been torn from them.

The isolated clay balls and masses often show peculiar features.
They oceasionally are seen where no trace is left of the bed which fur-
nished them. Some clay masses, four or five feet in diameter, embedded
in coarse sand, may be seen at the plant localify on the railroad near
Acquia Creek, the dark gray elay contrasting strongly with the light
colored sand. In Trent’s Reach, where congiderable cliffs of nearly white
sand occur, we may see a number of large balls of gray clay embedded
in the sand, and displayed on the same horizon for a considerable distance
in the face of the bluff.

The embedding of clay balls in coarse sand is one of the most con-
stant and characteristic features of the lower Potomae. Clay balls thus
inclosed may be seen at all exposures of the formation from Baltimore
to the Nottoway River, and the eclay is strikingly similar in all cases.
Clay balls and irregular deposits of disturbed clay are common in the top
of the lower Potomac sand, associated with the pebbles and cobbles of

that horizon. This clay seems to point to the former existence of an
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argillaceous member in the top of the lower Potomae, like that seen at
Federal Hill, Baltimore, resting on the sand and apparently extending
over a wide area. As this member, from its position, was the portion of
the lower Potomac most exposed to erosion, and as it was soft and easily
destroyed, we might expect to find it preserved less commonly than the
underlying sand.  If the lower Potomac has lost much from erosion, this
member, if it existed, would suffer most. There is good reason to think
that in the long period of time that has elapsed since the deposition of the
lower Potomac it has lost much of its thickness, Allusion has already
been made to the trenched and eroded condition of its surface where, as
in Virginia, it is covered by the Eocene. In Virginia the outerops of the
Potomac occur at very different altitudes, so that it may in some places
stand much higher than the Eocene and younger formations, even when
found in the immediate vicinity. An example of this may be seen at
Point of Rocks, on the Appomattox. Here the Eocene ocers only a mile
away. Itis exposed in a ravine much below the level of the surface of
the Potomac at that point. The two pre-Eoecene ravines near Brooke
have been mentioned. They give another example of a worn surface.
In Maryland, between Relay and Baltimore, where the Variegated Clay
rests on the lower Potomae, much irregularity is shown in the height
of the top of the latter formation. Of course, where the Quaternary
rests on the lower Potomae the greatest variation is shown in the height
of its surface. A striking case is at White House Bluff, where eighty
feet of the formation seen in the point shows on each side Quaternary to
the level of the water. Many other localities on the Potomae River and
elsewhere might be meutioned where the lower Potomac rises high above
the surrounding Quaternary.

While from this extensive erosion of the lower Potomac we would
expect to find the former uppermost portions of it generally missing, we
find in some places remnants which appear to represent it. These have
been already mentioned, being the clay bed near the railroad in the
vicinity of Brooke, the upper argillaceous portion of the lower Potomac
at Mount Vernon, and the plant-bearing argillaceous material oceurring
in the top of the formation at Federal Hill. This latter may, I think, be
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cansidered typical of this portion of the lower Potomae, and for this reason
the section at Baltimore will be given further on. We may, then, with
some probability conclude that the original uppermost portion of the lower
Potomae in most of the areas was more argillaceous than the typical sand
now representing most ecommonly the formation.

1 am thus particular in speaking of this possible uppermost member
for several reasons. 1t seems that, if we ean assume its existence, it may
explain the difference seen in the facies of the flora found at certain points
It has already been stated that the most noteworthy plants found in the
embedded bowlders at Deep Bottom, also those in the disturbed clay at
the 72d mile-post near Brooke, and in the bank near the railroad in the
vicinity of the last locality, are dicotyledons; and that these in many
cases have a younger aspect than the plants found elsewhere, as at Fred-
ericksburg and at Dutch Gap.

At the same time, in the places first named, the dicotyledons out-
number the ferns, eyeads, and conifers, which is not the case at most of the
Potomae plant localities. The material at Deep Bottom containing these
plants, as well as that at the 72d mile-post, looks as if it were the ruins of
this areillaceous upper member. The clay layer in the bank near the
mile-post, but farther down the railroad, looks like an uneroded remnant
of sneh a member, and this is true of the plant-layer at Baltimore. This
latter contains some dicotyledons similar to some of those found near
Brooke, It might, then, be supposed that the younger aspect of the
dicotyledonous plants at these places is due to the fact that they belong to
a flora distinet from that typical of the lower Potomac, and that this
occurs in an independent younger group of beds.

But there are many difficulties in the way of this supposition. The
connecting links are too numerous. Too many plants found in the local
floras having an older facies occur with these. The stratum in White
House Bluff, which contains numerous dicotyledons like those occurring
near Brooke, is not found so placed that we can admit that it belongs to
a group of beds distinet from and younger than the normal lower Poto-
mac sand. It has twenty to thirty feet of this coarse sandy matter above
it, and it is clearly a member of the typical lower Potomac. In all the
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other cases it is impossible to separate the material carrying these dicoty-
ledonous plants from that containing the seemingly older ones. There is
no break between the beds, and the general geological features arve the
same in all.  An attempt will be made in another connection to give the
significance of these apparently younger elements. If any move argilla-
ceous upper member was ever generally present in the lower Potomac
it is synchronous with it, and the two form one unbroken series

A good type of the upper member, whose probable wide extent has
been noticed above, may be found in the southeast slope of Federal ITill,
Baltimore. 'The spot is loeated on Covington street, near Ellicott’s iron
furnace. The exposures seen at the time of my visit (August, 1886) were
necessarily temporary, as they were made in the grading of a street and
in slight excavations formed for the purpose of obtaining sand from the
sandy member of the lower Potomae. Professor Uhler writes that the
aspect of the place has sinee been totally changed. The hill has been dug
away and the pits have been filled up.

I was informed by intelligent persons who had muech experience in
excavating the Patomae beds at Baltimore, and whose business compelled
them to make a close study of the different kinds of rocks found there,
that the features seen in the section given below might be seen at a num-
ber of other points in and near the ecity. In the descending order we
have :

(4) Variegated Clay to the top of the hill.................. Upper Potomae.
(3) Interbedded argillaceous sand and plastic lead-gray clay 6 i

TR R U R I IR e. S S e Lower
(2) Layer of ferruginous sand and ocher 4 to 6 inches ....... .. Potomace.
(1) Current-bedded sand, maximum thickness shown 8 feet. . ... b '

The Variegated Clay (No. 4) has already been described in its gen-

“eral character. Tt descends from the top of the hill to near its base. It

is mostly a tenacious gray clay, quite plastic towards the base, and when
obtained from that horizon it is used for making tiles, ete. It has no bed-
ding and nv cleavage, is much contorted and affected with slickensides,
contrasting strongly in these points with the clay of No. 8. While gray
is the normal color, it is in places variegated in large blotches with red
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and other colors, due to iron oxide. Trregular masses of it are sometimes
sandy. It has often small bits of plants and fragments of lignite, but no
lignitic entire trunks were seen. The bottom of this clay is easily distin-
guished from the top of No. 3 by its peculiar structure. At the same
time the clay of No. 3 is rather more sandy.

No. 3 consists of alternations of gray clay and argillaceous sand,
showing a distinctly bedded arrangement, but much irregularity in the
thickness and other features of the constituent beds. The lower portion
has a predominance of sandy matter, but the elay inereases as we aseend,
and in the top it exceeds the sand in amount. The sandy layers of No. 3
are gray in color and more argillaceous than No. 1. They have many
blotches and streaks of yellowish-brown and reddish colors mingled with
the dingy gray, which is the principal color, and the layers swell up and
thin away in the most irregular manner. At the base of No. 3 and resting
on No. 2 we find in several places two or three feet of a tender ash-gray
shale, with patches and irregular lenticular thin partings of fine sandy
matter. This is the portion that contains the recognizable plant-impres-
sions. Thiz portion, and indeed all the clay of No. 3, is easily distin-
guished from the Variegated Clay by most of the workers in the Baltimore
clays, and the plant-bearing part is called “shelly or slaty clay.” '

No. 2 seems to be simply the upper part of No. 1, which has been
impregnated with iron. It is not universally present, being generally
wanting when formations younger than the Variegated Clay rest on No. 1.

No. 1, at Federal Hill, has clay balls with some pebbles, and it is
stained reddish in some irregularly shaped portions by iron oxide. It is
here very friable, appearing as an incoherent sand. It has very little
diffused white clay or so-called kaolin. It is sought for on account of
the comparatively pure sand that it yields.

The Variegated Clay seems to be a northern formation. As stated
before, the point farthest south at which it has been seen with its charac-
teristic features is Fort Washington. ITere it is much thinner than between
Washington and Baltimore. If it appears in Virginia, it oceurs without
the features which are so conspicuons farther north. It has not been
recognized in that State.



58 THE POTOMAC OR YOUNGER MESOZOIC FTLORA.

This group of clays appears to be greatly developed northeast of
. Baltimore, and from the statement of Professor Rogers, previously quoted,
it extends into Delaware. X

Mr. MeGee has found in this clay formation at the head of Chesa-
peake Bay some poorly preserved plant-impressions, which are nearly all
dicotyledons. These impressions are too few in number and too imperfect
to throw any clear light on the question of the age of the formation. In
the absence of any evidence that shows the Variegated Clay group to be
distinet from and decidedly younger than the lower Potomac formation,
its close association with the latter and the difficulty of separating the
two make it necessary to group them together as forming one series of
beds.

As the Variegated Clay group furnishes none of the plants deseribed
in this memoir, no further description of it is called for.

GEOLOGICAL POSITION AND ORIGIN OF THE LOWER POTOMAC BEDS.

In what will be said under this head the evidence of the fossil plants
will not be used, but the horizon of the lower Potomae will be fixed so
far as it can be done on evidence independent of them.

Throughout most of the area oceupied by the lower Potomac the
base when seen has been found to he composed of the crystalline rocks,
whose age must be placed so far back that they give us no aid in deter-
mining the lower limit of the horizon of the Potomac. But in the vicinity
of Hanover Junction this formation may be seen resting on the eroded
surface of the older Mesozoic, with evidence of a decided break between
them. This older Mesozoic in this part of Virginia, as I have shown in
Monograph U. 8. Geological Survey, No. VI,' is Rheetic in age; at least
the plant-bearing portion of it. If the strata of this formation overlying
the plant-bearing part differ from the rest in age, they are of course
younger.

The striking differences generally found in the lithologie and struet-
ural features of the two formations indicate that the difference in their
ages is considerable, the Potomac being decidedly the younger. Time

'Cont. to the Knowledge of the Older Mesozoic Flora of Virginia.
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enough must have elapsed to permit an almost total change in the geo-
logic conditions under which the two formations were laid down. The
inland bodies of water, in which the older Mesozoic was for the most part
deposited, had been drained off, so that deposition in Potomac times took
place only outside of the erystalline terrane, within which nearly all of the
older Mesozoic is to be found. The older Mesozoic areas and the erystal-
line rocks adjoining them are cut by numerous trap dikes. Not a trace of
these traps can be found in the Potomac beds. The period of igneous
activity which has left so many traces, probably at the end of the Older
Mesozoie time, must have then been over when the Potomac sediments
were accumulating. These facts do not enable us to fix the lower limit of
the Potomac horizon very definitely, but at least we can say that the forma-
tion is considerably younger than the Rhetic.

The upper limit in age can be fixed more nearly. The marine Cre-
taccons of New Jersey and Maryland is wanting in Virginia, as is the
Variegated Clay formation. In this State the oldest formation which rests
upon the Potomac, and whose age is fixed, is the Eocene. Well-exposed
contacts of the Eocene with the older formation may be seen in a number
of places. The greensand marl bed is the oldest portion of the Kocene that
contains any considerable number of fossils. This bed contains, among
others, such shells as Ostrea, Turritella, Pecten, Cytherea, Crucullea.  This hed
in all of the area south of Fredericksburg, and at this place also, vests
directly upon the typical sand of the lower Potomac. This latter, in all
such cases, gives evidence of having lost much from erosion, and its upper-
most portion nearly always contains large cobbles. Towards the northern
part of the State we find under the greensand bed, it is true, a variable
thickness, amounting in some cases to from seventy to ninety feet, of non-
fossiliferous sandy matter. This, however, from the glauconite that it con-
tains and other features, belongs to the Eocene formation. Under it the
lower Potomae still shows marks of great erosion.

The Eoeene is a trne marine formation, laid down under very different
conditions from those attending the deposition of the lower Potomae. The
eastern margin of the continent must have become depressed enough to
permit the sea to oceupy portions that in lower Potomac times showed
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only shallow agitated waters, and an abundant marine fauna flourished
where hitherto no trace of marine organisms has heen found.

Judging, then, from the condition of things in Virginia, we must con-
clude that the Potomac is considerably older than the oldest Tertiary. In
the District of Columbia and in Maryland we have the Variegated Clays
superposed on the lower Potomac. At Relay Station, where the clays rest
on the lower Potomac sands, these last show the same marks of erosion and
the same pebble-bed as in Virginia. where the marine Eoeene occupies a
similar place. At Federal Hill, where we find the Variegated Clays rest-
ing on an argillaceous member interposed hetween them and the sands,
the indications of a lost interval are not so decided, but still they may be
seen. We may then conclude with some degree of assurance that these
Variegated Clays are younger than the lower Potomae, although not yet
clearly separable, as a distinet formation. So far as the evidence goes, it
indicates that the Variegated Clays probably are of the same age as the
plant-bearing South Amboy elays of New Jersey. These have been held
to be nearly of the age of the Cenomanian of Europe. If this is correct,
then from the stratigraphy and general geologic features the lower Poto-
mac beds must be regarded as considerably younger than the Rhetic and
somewhat older than the Cenomanian. There is, at least in the evidence
above given, nothing which opposes the assumption that the age of these
beds is Neocomian.

Lt is proper, in this connection to say something as to the origin of the
lower Potomac beds, or the conditions under which they were laid down;
because, as it happens, they appear to be similar to those attending the
accumulation of a formation which in Europe has a number of plants
closely allied to those of the lower Potomae, In order that the reader
may appreciate the peculiarly irregular character of vthis formation, it may
be well to repeat in a summary the leading features that may be seen in it.
If the exposure of the beds at any locality is considerable, all of these
features might be seen there.

The lower Potomac is usually a mass of sandy matter of varying
coarseness, generally incoherent, and having some light-colored interstitial
clay. It has usually a light gray to white color, but this is very often
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marked irregularly with colors due to oxide of iron. No regular bedding
or structure is found, but we have a series of interlocking lenticular layers,
showing extreme variableness in composition, texture, and strneture, The
arrangement shows mostly current-bedding, and not nncommonly beach-
structure.  Dispersed pebbles and clay balls, also nests and pockets of
pebbles and cobbles and disturbed clay, are frequent. Lenticular sheets,
occasionally partially cut away and sometimes containing plant-remains,
are often 'met with. These are intercalated in the sand in the most irreg-
ular manner, and occur at no fixed horizon, lying sometimes inclined to
one another, as if deposited on a shifting surface.

These features mark the lower Potomac at all its exposures from the
Nottoway River to Baltimore, and, so far as they can be shown in borings,
they appear to be present as far east as Fortress Monroe. Such charac-
ters could be produced oﬁly in deposits accumulating in unquiet and
comparatively shallow shore waters, or in the estuary of a great river.

The entire absence of all marine life shows that the waters must have
been fresh, or at most brackish.

That the deposits accumulated near land, and probably in part at
least in estuary waters, is strongly indicated by the nature and distribu-
tion of the plant-remains. The great quantity of dispersed lignite in the
form of isolated logs and limbs seems to show that the amount of drift
timber must have been large. These trees were probably floated down in
the larger streams.

The areas showing thickly placed logs of lignite, appearing to be
formed out of trees which fell where they grew, seem to point to portions
of the shore or to islands in the estuary which were suddenly submerged.
The delicate ferns and other plants, often preserved in great perfection,
could not have been drifted far or floated long in the agitated waters with-
out being destroyed. They probably grew on islands. -

It seems probable that the James and Potomac Rivers had their
representatives in lower Potomac times in two streams, which in their
course may not have differed essentially from the present rivers.

It we are permitted to assume that at the time of the accumulation of

the lower Potomac sediment two such rivers existed, and, further, that
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they were much larger than their representatives and united to form a
great estuary whose waters extended at least from Petersburg to Balti-
more, we could explain the origin of many of the features of the formation
now in question.

The character and distribution of these beds seem to indicate that the
margin of the continent covered by these estuary waters was subjected to
oscillations of level, so that the shore-line retreated and advanced. If we
assume that this margin was first rapidly depressed and then elevated
without pause, unquiet conditions would prevail throughout the epoch, and
marine life could not be established in the area affected.

The tendency of the action of the waves and river currents would be
to work over deposits recently made and to produce the peculiar effects
due to alternating erosion and gedimentation which are so conspicuous in
the lower Potomac beds. The tendency would also be to work the
deposited matter seawards and to give in that quarter thicker accumula-
tions than those found on the western margin, for this would be submerged
01]1}" tempm‘m‘ﬂy.

If these assumptions be correct, there would be a noteworthy simi-
larity in the conditions attending the formation of the lower Potomac
strata and those of the Wealden of Europe, and it is interesting to note
thav in the plant remains of the lower Potomae there is an important ele-
ment which finds its nearest relations in that formation.
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CRYPTOGAMS.

EQUISETE A,
EQUISETUM L.

None of the Equisete except Equisetum have been found in the flora
of the lower Potomae. Neither of the species of Sehizonewra, which occur
in the flora of the older Mesozoic, or Rhwetic of the Richmond Coal Field,
appears. As compared with the species of Eguisetum of the older Meso-
zoic. thpse of the Potomae formation show a marked change. In the older
Mesozoic the variety of forms, it is true, is small, but the number of indi-
viduals of Equisetum Rogersi is very great, and the specimens are often to
be found filling certain strata in such numbers as to show that the plants
must have grown thickly over large areas, and must have formed the
greater part of the vegetation of the marsh. The great size attained by all
of these individuals and the rarity of their branching show that they
belong to the Triassic and older Jurassic type.

The species of the Potomac strata show decidedly more modern
aspects, and clearly belong in type to the younger Jurassic and Wealden,
showing marked affinity with the species of these periods, especially the
latter. Specimens are rare, and they occur singly, scattered very sparingly
in certain strata. The plants were small and mostly much branched. In
these points they resemble living forms.

EquiseTum VIRGINICUM, 8p. nOv.
Plate I, Figs. 1-6, 8; Plate II, Figs. 1-3, 6, 7, 9.

Stems and branches branch copiously; the diameter ranges from 3™

oes
to 8™ the average being 4™: leneth of internodes, 8™ to 22mm. sheaths
(=] = ? = ] 2
63
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closely appressed, 5™ to 10™™ long; teeth visible on the upper surface of
stems and branches, 5 to 6. They are usually linear, lanceolate, acute,
rarely somewhat obtuse, and approximate.

Locality: Fishing hut above Duteh Gap Canal.

This pretty little Fquisetum has not been found anywhere except at
the single locality given above. At this place it is rare. This species in
general appearance much more nearly approaches living forms than .
Logersi, which is its last predecessor in this region. It is very close to
L. Burchardti Schimper, from the Wealden of Germany, and perhaps
should be identified with that species. It does not, however, show the
swollen sheaths and the wide divergence of the teeth seen in the Wealden
species.  Still, something of both of these features may sometimes be seen.

The most noteworthy features of the Potomac species are the copious
branching and the slight diminution in the size of the successivel y formed
branches. In many cases there is little or no difference in the size of the
stem and the branch which it sends off. The mode of branching seems
to be quite often dichotomous, but this may possibly be the effect of
compression. The specimens ave often partially or wholly decorticated
s0 as to show no teeth, and in most of the specimens the teeth appear,
from maceration, to be narrower and farther apart than they were
originally. '

The unusual forms shown in PL II, Figs. 1-3, appear to be portions
of the main stem, or at least of the primary branches They show six
teeth, while the smaller and much more common forms show five. The
enlarged portion, PL I, Fig. 1% gives what seems to be the normal original
forim of the teeth. They are closely approximate, and have a short acute
tip. PL I, Fig. 1% shows a slightly different form of teeth., They are
blunter and farther apart at the tips. This is perhaps due to distortion
from pressure and partial maceration.

This plant must have attained a considerable height. It has mueh
resemblance to the genus Casuaring in the mode of branching, its copious-
ness, the great length of the branches, and their woody character.



DESCRIPTION OF THE SPECIES. 65

Equisgrum Lyerr: Mantell,
Plate I, Fig. 7; Plate LI, Figs. 4, 5.

Schenk' says of E. Lyelli, from the Wealden of England: “It has a
branching stem, with internodes 2™ long, and is 10™ to 13" in diameter.
The branches are 5™ in diameter. The sheaths are 1* long, and the teeth
are linear and acuminate.”

The Potomae plant in most of these features agrees closely with E.
Lyelli. 'The form given in PL 11, Fig. 4, and the smaller stem in Fig. 5 of
the same plate, are probably branches. The resemblance is especially
close in the long, narrow, and remotely placed teeth. This plant has also
a marked likeness to £, Lusitanicum Meer, from the Jurassic of Portugal?

Localities: The form given in PL I, Fig. 7, comes from Fredericks-
burg, and the others from the fishing hut above Duteh Gap Canal.

Ruzove or Equistrom, sp.?

Plate 11, Fig. 8.

Plate TI, Fig. 8, depicts a fossil which appears to be the rhizome of an
equisetum. It shows no sheaths, is jointed at unequal intervals, and has
on the upper surface three or four narrow prominent ridges. It seems to
be decorticated, and is probably the rhizome of E. Lyell.

Locality: Fredericksburg; only one specimen was found.

Equiserum MARYLANDICUM, sp. nOV.

Plate IT, Itig. 10.

Stems branching copiously; branches long and slender; surface
smooth; branches 1.5™ and less in diameter; internodes 15" or a little
more in length; sheaths slightly swollen, 2™ long; teeth visible on the
branches, three to four in number, very short, oval in shape, and termina-
ting in short acute tips.

Localities: Not rare on Belt and Clovington streets, Baltimore.

Specimens of this little Eyuisetum may be found oceasionally in the
shale, especially of Covington street. They are mostly in the form of

! Die foss, Flor, d, nord westdentsch. Wealdentormation, Cassel, 1371, p. 5.
*Comnare Heer's Contrib. Fl. Foss. Portugal, Lisbonne, 1881, P, VIIT, Figs. 1-6,
MON XV——35

.
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slender decorticated branches, often attached to stems but slightly larger
than the branches, in such a manner as to indicate that the branching was
copious; in this respect reminding one of K. Virginicum. The branches
average in diameter 1™ and under. Considering their slenderness, they
have a remarkably rigid and woody aspect. The length that many of
these impressions attain and their stiff character remind one of Casuarina.

Rumzome or Equiserum, sp.?
Plate CLXX, Fig. 8.

Pl. CLXX, Fig. 8, gives a specimen found at Covington street, Balti-
more. It seems to be the decorticated rhizome of some Equisetum, show-
ing two tubercles. Only one specimen was found.  As L8 Marylandicum
oceurs at this spot, it is probable that this rhizome belongs to it.

,

FILICES,

The ferns form a very important element in the Potomac flora. Not-
withstanding the great variety of forms, with very few exceptions speci-
mens of ferns are rare at all the localities. This comparative scarcity of
individual preserved fossils is no doubt due to the conditions attending the
fossilization, which favored the preservation of other plants in larger pro-
portion. The large number of species, although represented by eompara-
tively few individuals, shows that ferns abounded. There is a curious
mingling of older and more recent aspects in the fern-flora. Taken as a
whole, Jurassic and Wealden types decidedly predominate. The very
large proportion of species belonging to the Cladophiebis and Thyrsopteris
forms gives a marked Jurassic facies to the lora. Many forms are closely
allied to Sphenopteris Mantelli and other Wealden species, so that the Weal-
den element is a large one.  But the numerous species of Aspidium give
modern features a strong representation.

In the ferns, as in most of the other plants of the Potomae, we find
much isolation of the species, forms occurring at a given locality being
commonly restricted to it. In some of the species of Cladophlebis we find
some of the closest approximations made by Potomac forms to those of the
older Mesozoic or Rhactic flora of the Richmond Coal Felds, This latter
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flora is in the Potomac terrane, the one which came next to the Potomac
flora among its predecessors.

CrapornLesis Brong., ex parte,

Saporta' first defined the character of the genus Cladophlebis. He
gives the following deseription: “Frond pinnately divided; pinnules sep-
arate from one another, or slightly united, attached o the rachis by the
entire base.” Schimper® gives a much fuller analysis of the generic char-
acter. He says: “Fronds pinnately divided; pinnm spreading; lobes or
pinnules attached by the entire base, sometimes confluent, rarely slightly
auriculate, acuminate, or obtuse, oceasionally dentate, especially at the
apex, not rarvely subfaleately curved upwards; midnerves pretty strong;
secondary nerves departing at a more or less acute angle, -dichotomous
a little above the base, and repeatedly dichotomous: slender to very
slender.”

In his later work, however, for Zittel's Handbueh der Paleontologie,
he makes no mention of this genus. If we modity Schimper’s deserip-
tion so as to make it read, midnerve strong at base, and towards the sum-
mit dissolving into branches, we have a very accurate description of a
group of ferns that is strongly charvacteristic of the Jurassie, and which is
fully as much entitled to be called a genus as is Sphenopteris or Pecop-
teris.  In my opinion it is necessary to retain the name Cladophilebis for
all fossil plants with the above-deseribed character, and which have no
fructification by which they can be placed in other genera. It does not
seem proper, as some have done, to group under this specific name all
the Jurassic plants of the Cladophichis type, which have more or less
vesemblance to the Pecopteris Whithiensis of Lindley and Hutton and the
dilferent plant given the same name by Brongniart. Pecopteris Whithien-
sis, used by Heer as a specific name for plants widely diffused over the
world in the Jurassic period, is nearly equivalent to the generic name
Cladophlebis.  Again, because certain Jurassic plants of the Cladophilehis
type have in their foliage some of the features of ferns possessing the frue-
tification of Asplenium, Dicksonia, cte., it does not seem proper to group

tPal. Frane., 2d sevies, Viégdtaux, Pl. Jurass., vol. 1, pp. 298,299. 2Traité de Pal. Vég,, vol. 3, p. 503.
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them as Asplenium, Dicksonia, ete., when they have no fruetification and
are found in countries far remote from the supposed fructified forms. For
the reasons given above, the generic name Cladophlebis is retained for Meso-
zoic fossil ferns which possess the character given by Schimper, amended
as suggested.

CLADOPHLEBIS CONSTRICTA, Sp. NOV.

Plate IT, Fig. 11; Plate ILL, Fig.2; Plate VI, Figs. 5, 6, 8-14 ; Plate XXI, Figs. 9, 13; Plate CLXIX, Fig. 2.

Frond bipinnate or tripinnate, arborescent; principal rachis slender;
primary pinne remotely placed, very rapidly becoming shorter in ascend-
ing; ultimate pinne very remotely placed, alternate, in the lower part of
the frond pinnately lobed; in ascending on the frond abraptly passing
first into pinnules with undulate margins and then into those with entire
margins; pinnules mostly very remotely placed, thick and leathery, alter-
nate, at their tips subacute or obtusely rounded, often constricted at base
in shape oblong to ovate; the midnerves of the pinnules towards their
summits split up into branches. The lower lateral nerves are once or
twice forked, the upper ones once forked.

Localities: Fredericksburg; 72d mile-post, near Brooke: Deep Bot-
tom; Covington street, Baltimore. In all these places rave.

I have united in this species a number of forms which differ some-
what in facies, but not enough to form the basis of specific separation.
In P1 XXT, Figs. 9, 13, are given two small fragments coming from Decp
Bottom, being the only specimens found there. They arc thick and
leathery in character, and differ considerably from the fine specimen
given in PL II, Fig. 11, which comes from Frederickshurg. The small
fragment depicted in PL CLXIX, Fig. 2, comes from Covington street,
Baltimore. This also is leathery in character, and is much smaller than
most of the normal forms. The forms given in PL VI, Figs. 3, 12-14, come
from the 72d mile-post, near Brooke. Their texture is very leathery and
thick, and the general character of the pinnules is not exactly that of the
type form, which may be considered as given in Pl II, Fig. 11. Pl VI,
Fig. 9, gives a small fragment from Fredericksburg which in facies is
much like a Gleichenia, and is quite aberrant.
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The smaller forms of this species are somewhat like Pecopteris borealis
Brong., which, as Heer has shown, oceurs in Kome, Greenland.  Pecopteris
liberate Heer in the Jurassic flora of Cape Boheman,' has the pinnules
constricted at base, and is a good deal like some of those found in this
species. But neither one of these species is near enough to the Potomac
plant to be identified without hesitation with it.

The leaf substance of all the specimens of this plant must have been
thick and leathery, for the pinnules and lobes make deep impressions in
the shale, and some of the rounded small pinnules and lobes leave round
pits. The epidermis of the pinnules seems to have been thick and durable,
for the specimens often have a dark brown shining surface. I have, with
a good deal of hesitation, placed in this species some of. the specimens
given in the figures named

Among deseribed fossils, Sehenk’s Alethopteris cycading stands nearest
to the plant now in question. The resemblance is eonsiderable between
the form given in PL VI, Fig. 2, and Schenk’s Foss. Flor. d. nordwest-
deutsch. Wealdenformation, Pl X, Fig. 2.

CLADOPHLEBIS LATIFOLIA, $p. NOV.
Plate IT1, Fig. 1; Plate VI, Fig. 4.

Frond bipinnate or tripinnate; principal rachis slender, with a keel in
the middle; pinnx quite remotely placed; pinnules broad, very obtuse,
with undulate margins; alternate, subauriculate, and rounded oft at base,
attached by the middle of the base, separate and rather remote ; midnerve,
as in the genus generally, strong at base, and towards the summit splitting
up into veins; lower lateral nerves forming copiously branched groups;
those higher are bifurcate, and simply forked, slender, but very distinetly
defined ; leaf-substance thin.

Loeality : Fredericksburg.

This heautiful species was found only at Fredericksburg, and but two
specimens were obtained.

The dimensions and character shown indicate that the plant was prob-
ably arborescent. It is nearly allied to no fossil known to me. It is more

L Plor, Foss, Arctics, vol, 4, Ziivich, 1877, No. 1, p. 30, PL VI, Tig. 2.
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like Pecopteris Haiburnensis, L. and H., from the Oolitic formation of Hai-
burn Wyke, Yorkshire, England, than any other previously deseribed
plant, but is quite distinet from this. It has some resemblance to Newrop-
teris undulato, 1. and IL, Foss. Flor, vol. 2, Pl LXXXIII.

-
7

CraporrLesis VIRGINIERSIS, sp. nov.
Plate 111, Figs. 3-8 ; Plate 1V, Pig. 1,3-6.

Frond bipinnate or tripinnate, arborescent; prineipal rachis very
stout and woody ; rachises of the penultimate and ultimate pinna stout,
rigid, on the under side rounded and prominent, on the upper side ridged
on each margin; ultimate pinnz very long, rather remote, subopposite ;
pinnules alternate to subopposite, at the tips varying from acute to obtuse,
with margins usually very entire, rarvely crenulate to subdentate, in shape
ovate to lanceolate and subfaleate, attached by the greatly widened base,
mostly separate to the base; midnerve stout at base, but soon becoming
attenuated, and some distance below the summit splitting up into veins;
lateral nerves at the base of the pinnules branched several times, in some
cases forming nerve-bundles, in ascending towards the ti ps of the pinnules
less and less subdivided, finally simply furcate and unbranched.

Locality: Fredericksburg.

This splendid plant is perhaps the most common fern at Fredericks-
burg, but it is not abundant there. The specimens are usually quite frag-
mentary, as if they had been transported some distance. From the size
of the rachis shown in Pl III, Fig. 3, the plant must have been arbor-
escent. The rachis of the pinng in all the specimens is strong and rigid.
The under side of the rachis is usually rounded and prominent. On its
upper surface a strong ridge is often seen on each margin, and to this the
pinnae and pinnules are attached. The pinnules of Pl III, Fig. 3, may be
taken as typical for form and dimensions. Sometimes, however, pinnules
may be scen which are quite obtuse at their tips, and in some cases they
occur with marging showing incipient lobing. These come probably from
lower portions of the frond. Possibly in PL IV, Figs. 1, 3, may be de-
noted a smaller species of this type.
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This plant is plainly Jurassic in type, and may be regarded as a sur-
vivor of the Jurassic flora. It is so much like the sterile forms of the plant
from the older Mesozoic or Rhaetic flora of Virginia, first made known by
Bunbury and deseribed by me in Contributions to the Knowledge of the
Older Mesozoic Flora of Virginia,' under the name Acrostichides linnce-
cefolius, that one is tempted to consider it as a descendant of the latter.
Comparison may be made with Pl VII, Fig. 1, and PL VIII, Fig. 1, of
the work cited. It is also in some points much like Aerostichides rhombi-
Jolius, described in the same monograph.

The Potomac plant is strikingly like Brongniart's Pecopleris What-
hiensis, and P, tenuis, and one may well hesitate to separate them. [eer,
in Flor. Foss. Arctica, vol. 4, under the name Aspleniwm, has deseribed
some forms that are very close fo the plant now in question. It does not,
however, seem proper to make the Potomac plant an Asplenium so long as

it shows no fruetification.

JLADOPHLEBIS DENTICULATA, Sp. NOV.

Plate IV, Fig. 2; Plate VII, Fig, 7.

5

Frond bipinnate or tripinnate; rachis of the pinnae rather slender ;
pinnules opposite to alternate, attached by the entire base, oblong to lance-
olate, subfaleate, minutely dentate toward their tips, those in the upper
part of the frond entire; midnerve as in the genus; lateral nerves bifur-
cate or simply forked, and rather slender.

Localities: Fredericksburg; road-side near Potomac Run; very rare.

I have with much hesitation united the plant given in PL 1V, Fig.
2, which comes from Fredericksburg, and that depicted in PL VI, Fig.
7, which was found on the road-side near Potomac Run. The latter dif-
fors from the former in having the pinnules more erect, oblong in shape,
and separate to the base. Then, too, they have their nerves simply forked,
and more Pecopteris-like. The very fragmentary nature of the specimens
does not permit the true nature of the species to be fully made out.

The form given in Pl VII, Fig. 7, may be compared with Pecopteris
denticulata, Heer, as given in Flor. Foss. Arctica, vol. 3, Die Kreideflora

VUL 8. Geol, Snrevay, Mon. No. 6, 1883
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des Arctischen Zone, Pl. XXVI, Fig. 7. The Potomae plant resembles
this a good deal. The form from Fredericksburg given in PL IV, Fig.
2, is much like Newropteris ligata,! L. and IL, but the nerves are more
copiously branched and the pinnules are broader. The Potomac plant is
no doubt nearer this latter than any other described form,

CLADOPHLEBIS FTALCATA, Sp. NOV.
Plate 1V, Fig. 8; Plate V, Figs. 1-6; Plate VI, Fig.7; Plate VIL, Figs.1,2.

Frond bipinnate or tripinnate, arborescent; rachis of the primary
pinne or of the frond stout and rigid ; pinnwe opposite, with a moderately
strong rigid rachis; pinnules mostly opposite, sometimes alternate, falcate,
acute to obtuse, separate to the base, and slightly rounded off on the upper
side, with margins mostly entire, rarely slightly lobed, attached by the
whole of the broad base, varying in size aceording to position on the frond.
The pinnze of ultimate order, in ascending on the frond, pass through pin-
nules that are long and falcate with slightly lobed margins, into those of
smaller size with entire margins; midnerve rigid and continued to near
the summit, with comparatively little diminution in size. The lateral
nerves are bifurcate and go off at an acute angle, and curve outwards to
meet the margin.

Locality: Fredericksburg; not very rare.

This fine plant is one of the most common ferns at Fredericksburg,
It has, more than is usual in the Cladophlebids, the aspect of an Alethop-
teris, and although a good deal larger, is something like the Pecopteris Whit-
biensis of Lindley and Hutton. The Jurassic ferns that have some resem-
blance to this species are numerous, and it is hardly worth while to refer
to all of them, as none of them can with much probability be identified
with it. The forms with larger pinnules may be compared with Pecopteris
insignis, L. and IL,* but, besides other points of difference, the nervation is
essentially distinet.

Heer's Asplenivm spectabile, Flor. Foss, Arctica, Jura. Flor. Ost. Sib.,,
vol. 4, Pl. XXI, Figs. 1, 2, has the nervation of this plant. The Potomae
specimens, with smaller pinnules, resemble more or less a number of

1 Foss. Flora of Great Britain, Pl. LXIX. 2 Ibid., PL CVIL.
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Jurassic ferns from widely separated portions of the globe. Among these
we have Neuropteris vecentior, L. and H., Foss. Flor. of Great Britain, P,
LXVIII, and several of the fossils united by Heer with Asplenium Whithi-
ensis, in his article on the Jura. Flor. Ost. Sib,, Flor. Foss. Arctica, vol. 4,
No. 2, p. 94, Pecopleris Indica of Oldham and Morris, and Nathorst’s figures
of Cladophlebis nebbensis from the Rhamtic of Sweden, resemble in some
points the smaller forms of the Potomac plant. Some of the pinnules of
C. nebbensis show a fine toothing similar to that found on Cladophlebis
denticulata. :

I have with some hesitation grouped under the species €. falcata sev-
eral forms that do not resemble in all respects the more common and typ-
ical specimens of that species, which may be taken as represented in PL V,
Figs. 1, 2. The bluntly terminated pinnules in PL V, Figs. 3, 5, also the
very slightly falcate pinnules and the nerves of PL VII, Fig. 2, show a
departure from the normal form.

(CLADOPHLEBIS PARVA, Sp. NOV.
Plate IV, Fig. 7; Plate VI, Figs. 1-3.

Frond bipinnate or tripinnate; prineipal rachis proportionally very
stout and rigid; pinnwe short, alternate to subopposite; pinnules alternate,
ovate, subfalcate, acute, except in the upper part of the frond, separate to-
the base; midnerve as in the genus; lateral nerves mostly once forked;
leaf-substance thick. '

Locality: Fredericksburg; rare.

In the shape of its pinnules it belongs to the same type as . Virgini-
ensis, but the nerves are not so copiously hranched towards the base of the
pinnules, and do not diminish in the number of branches so rapidly towards
the summit of the pinnules. Tt is much like ladophlebis pseudowhit-
biensis,* but is a smaller plant. It resembles also the upper part of Pecop-
teris dentata, given by Lindley and Hutton in Foss. Flor. of Great Britain,
PL CLXIX. The nerves, however. do not agree with those of that plant.

"This small fern is probably another survivor of the Jurassie, or rather
Rhztic, flora of Virginia.

‘Couh‘ibutﬁ:n{u 1o the_]{;u;wle;:-]g_a of the Older Mesozoic IFlora 701' Virginia: U. 8. Geol. Survey,
Mon, No. 6, 1333, p. 52, PL. XXVII, Fig. 4.




T4 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

CLADOPHLEBIS ACUTA, Sp. Nov.
Plate V, Fig. 7; Plate VII, Fig. t: Plate X, Figs, G,7; Plate XI, Figs. 7,8; Plate CLXVI, Fig. 5.

Frond bipinnate or tripinnate, arborescent; principal rachis stout and
rigid; pinnw with stout rigid rachises go off at an angle of 457 and curve
upwards; pinnules alternate, united at base, faleate, ovate fo oblong,
acuminate; midnerve rather stout and rigid, prolonged to near the summit
of the pinnules; lateral nerves furcate, with hranches subparallel.

Loealities: Hill-side near Potomac Run, rather common; rare -at
fishing hut above Dutch Gap Canal.

This plant has some of the features of the Pecopteris tvpe combined
with those of Cladophlebis. The pinnules show sometimes an inclination
forward along the rachis. In the typical forms, such as Pl. XI, Fig. 8, the
pinnules are unifed at base and decidedly faleate. PL XI, Fig. 7, and
PL YV, Fig: 7, giv;a forms with unusually long and slender pinnules. They
probably represent ultimate pinnge changed in the upper part of the frond
to pinnules. PL X, Fig. 6, differs from the normal forms a good deal, and
hesitatingly I unite it with the species now in question.

Cladophlebis acuta is more like Dunker’s Neuropteris Albertsii from the
Wealden of Germany than any other previously described fossil, and is no
doubt quite near the Wealden species. Schenk, in Foss. Flor. nordwest-
deutsch. Wealdenformation, Pl. VI, Fig. 4, gives a form with the name
Alethopteris Albertsii, which resembles our plant more than do the figures
of Dunker. Heer, in Flor. Foss. Aretiea, vol. 6, Pt. 2, Pls. XVI, XXVIII,
XLVI has given a number of figures of a plant which he identifies with
Dunker’s species, but which he calls Pteris Albertsii, making it a Pteris
without any evidence from fructification. The Potomac fossil is very close
in form to the figure he gives from Unter Atanekerdluk, Pl. XVI, Fig. 6.

CLADOPHLEBIS OBLONGIFOLTA, 8]. NOV.
Plate VII, Figs, 3-5.

Frond bipinnate or tripinnate; arborescent; ultimate pinn:e long and
linear, with rigid and comparatively stout rachises; pinnules alternate,
oblong, very slichtly falcate, in the upper part of the frond with entire

g bty )
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margins, in the lower portions of the plant with erenate margins; mid-
nerve pecopteris-like, rigid, and prolonged to near the summit of the
pinnules; lateral nerves very regularly once forked, with branches sub-
parallel; leaf-substance thick and leathery.

Localities: Frederickshurg, very rare; more common but still rare at
fishing hut above Duteh Gap Canal; found also in the banks of Dutch
Gap Canal, and in the red clay ball occurring in these banks.

This plant is rare at all the loealities where it occurs. It is found in
fragments that are too small to give a good idea of the character of the
frond. That represented in Fig. 5 was found in the red clay ball which
occurs in the right-hand bank of Dutch Gap Canal: To judge from the
size of the rachis in Fig. 5 the plant must have attained very considerable
dimensions. This specimen shows a ridge on each side of the rachis.
This is one of the forms that possess some of the features of Pecopleris
and Alethopteris. It does not bear much resemblance to any previously
deseribed fossil known to me. It seems to be neavest to Pecopteris Whit-
biensis of Lindley and Hutton. It appears also to be like Cladophlebis
Virginiensis of this work, but can not be united with it by transitional
forms.

CLADOPHLEBIS CRENATA, $p. NOY.
Plate IX, Figs.7-0; Plate X, Figs.1, 2; Plate XIIT, Figs. 1-3; Plate XTX, Fig. 1; Plate XX, Fig. 6.

Frond bipinnate or tripinnate; rachis of the primary and secondary
pinne strong and rigid; pinna mostly alternate, ravely opposite, going off
at an angle of 45°, and closely placed; pinnules alternate, obliquely
rounded at base above, and slightly decurrent on the lower side; in shape
ovate-acuminate and faleate; marging with distinet crenate toothing;
midnerve as in genus; lateral nerves of the basal lobes of the pinnules
fasciculate and palmately diverging, those of the upper lobes once or
twice forked.

Localities: Fredericksburg, most common; 72d mile-post, near Brooke;
hill-side near Potomac Run; rarve.

The crenate lobing of the pinnules scems to be a constant feature,
and there does not appear to be any tendency to pass into entire pinnules.



76 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

Most of the specimens figured come from Fredericksburg. Pl IX,
Fig. 2, a form with opposite pinne, comes from the 72d mile-post, near
Brooke. Pl XIII, Fig. 3, comes from the hill-side near Potomac Run.
It has the lobes more rounded than usual. The pinnules are often decur-
rent some distance on the rachis.

This plant is not very near any deseribed fossil known to me. It
may be compared with Cyathea Tehihatchewi, Schmalhausen,® but shows
obvious differences. 1In the shape of the pinnules the species is nearest to
Pecopleris borealis, Brong., as figured by Heer,” from the Kome beds, but
this latter has the nerves single.

CravopHLEBIS, sp.? sp. nov.
Plate X, Figs.5, 8; Plato XX, Fig.7.

Nature of frond and pinne unknown; pinnules alternate, oblong,
acute, slightly faleate, attached by a widened base under a large angle;
midnerve vanishing before attaining the tip of the pinnule; lateral nerves
not seen; leaf-substance thick.

Loealities: Fredericksburg; hill-side near Potomac Run; at both
places very rare.

CLADOPHLEBIS INCLINATA, El). nov.
Plate X, Tigs. 3, 4; Plate XX, Fig. 8,

Frond bipinnate or tripinnate, arborescent (?); pinna of ultimate order,
opposite, short; pinnules, ovate-lanceolate, acute, inclined forward, alter-
nate, attached by the whole of the widened base, separate to the base,
slightly falcate; midnerve of pinnules slender above the base, but con-
tinned to near the apex of the pinnules; lateral nerves onece forked.

Loeality : Near Telegraph Station; not uncommon.

This plant is a good deal like some of the forms of (. acuta, as given
in PL X, Fig. 6, but the pinnules are smaller and not united at the base,
and none of the lateral nerves are more than onece forked. It is so much
like Pteris Albertsis® Heer, found in the flora of the Atané beds, that it is

! Beitr. Jura Flora Russland’s, PL AL, Fig. 3. St Petershurgh, 1879
2Flor, Foss. Are., vol. 6, Pt. 2, Pl, IL, Figs. 9°, 10.
Ibid,, Pl XVI, Figs. 5, 6; PLXXVIII, Figs.1-3; P1. XLVI, Figs, 22-24,
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with much hesitation that I separate them. IHeer thinks that this plant is
Duanker's Newropteris Albertsii, but it seems to be quite different from the
forms figured by either Dunker or Schenk.

CLADOPHLEBIS DISTANS, Sp. NOV.
Plate XIII, Figs. 4, 5.

Frond bipinnate or tripinnate; prineipal rachis stout and rigid ; pinnee
alternate, linear elongate, with rigid strong rachises; pinnules oblong or
ovate, very obtuse, distant; leaf-substance thick and leathery, slightly fal-
cate, alternate, attached by the entire base; midnerve pecopteris-like ; lat-
eral nerves once forked and strong.

Locality: Not very rare in the banks of Duteh Gap Canal; rare at
fishing hut above the canal.

This small fern seems to be quite restricted in its distribution. It is
well characterized by its pinnules, which are small in size, of leathery
texture, and remotely placed.

CrAporHLEBIS, sp.? sp. nov.
Plate XV, Fig,6; Plate XIX, Fig.3.

Frond and pinne unknown; pinnules subopposite, ovate to ovate-
oblong, obtuse, united at the widened base, going off nearly at a right
angle; midnerve as in the genus; lateral nerves once forked, or with one
branch of the basal pair forking again.

Localities: Iill-side near Potomac Run; bank near Brooke; very
rare at both places.

This plant is too rare and found in fragments too small to permit its
character to be made out. It seems, however, to be quite distinct from
any other fern described coming from the Potomae formation,

CLADOPHLEBIS ALATA, $p. IOV.
Plate XIX, Fig, 5.
Frond tripinnatifid, arborescent; prineipal rachis stout and rigid;
pinnie alternate, curving upwards, with strong rigid rachises; pinnules
with thick leaf-substance, opposite or subopposite, in shape linear-lance-
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olate, acute, and falcate, narrowed at the base and decurrent, forming a
strong wing on the rachis, margins cut more or less deeply into ovate-
acute teeth; midnerve slender, prolonged to near the summit of the pin-
nules; lateral nerves fascieulate in each tooth or lobe, forming nerve-
bundles, with mostly four branches.

Locality : Fredericksburg ; very rare.

This fine, well characterized plant is very rare, and, so far as known,
occurs only at Fredericksburg. It seems to have heen a fern of large
size, and was probably arborescent. Some of the Potomac ferns else-
where described, such as Cladophlebis crenata and  Aspidium Eredericks-
burgense, look a good deal like this plant, but the decided narrowing of the
pinnules on both sides at the base and the distinet wing in Cladophichis
alate serve to distinguish it.

Geyler gives"n figure' of his Pecopleris exiliformis, which in general
form looks something like the Potomac species, but the differences are
marked.

CrLADOPHLEBIS, sp.? sp. nov.
Plate XIX, ¥ig. 2.

Frond and pinne unknown; pinnules linear-lanceolate, acute, with
margins cut into ovate-acute lobes and teeth; midnerve as in the genus;
lateral nerves in each lobe or tooth having a midnerve, which sends off on
each side alternately branches that are mostly single, and curve npwards
towards the summit of the tooth.

Locality: Near Telegraph Station.

This plant is too fragmentary to make out its character. It may be
merely a portion of the upper part of the frond of some of the species
deseribed under another name. The so-called pinnules look like pinnee
reduced to pinnules.

CLADOPHLEBIS ROTUNDATA, 8p. NOV.
Plate XX, Figs. 9, 10.

Frond bipinnate or tripinnate, arborescent (¥); principal rachis stout,
rounded, and prominent; pinne short, with a strong rigid rachis; ultimate

1 Foss, Pllanzen Juraformation Japans, Palaontographiea, vol, 24, 1877, PL XXX, Fig, 12,
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pinne, from the lower part of the frond, with alternate, short, broadly
ovate, very obtuse, round-lobed pinnules, those of the upper part of the
frond having the lowest pinnules distinet and more or less round-lobed,
and towards the summit with pinnules passing through such forms as
rotundate, subrhombie, and decurrent to entire and rounded, the latter hav-
ing the tips round-lobed and very obtuse; nerves varying according to the
position and shape of the pinnules, those of the round-lobed pinnules and
of the pinnwe reduced to pinnules flabellately diverging in each lobe, the
branches being either forked or simple. The nerves of the subrhombic
pinnules have a midnerve, which sends off alternately on each side forked
or simple branches. All the nerves are very strongly marked and stout.
The leat-substance is thick and leathery.

Locality: Fredericksburg; rare.

This plant is well characterized by its very strong prominent nerves
and’ by the varying pinnules, which show some of the features of Sphenop-
teris, of Thyrsopleris, and of Cladophlebis, respectively. It seems to be
unique.

CLADOPHLEBIS SPHENOPTEROIDES, Sp. NOV.
Plate XXI, Fig. 4.

Frond bipinnatifid or tripinnatifid; pinnules or uppermost pinnge
ovate-lanceolate, obtuse, narrowed much at base and attached by the nar-
rowly winged base of the rachis or midnerve, lower ones deeply and
obliquely cut into oblong lobes, which are very obtuse and rounded at
their tips, upper ones cut less deeply and into fewer lobes, at the summit
united and forming a termination similar to the lower pinnules or pinna;
nerves flabellately diverging in each lobe, branching several times, very
fine and closely placed, but very distinct.

Locality: Fishing hut above Duteh Gap Canal; very rave.

This plant, although found in small fragments only and very rarely,
is still evidently a distinet species. It should, perhaps, be placed rather in
the Sphenopteris than in the Cladophlebis group of ferns. It is something
like Thyrsopteris prisca,! Bichw., as figured by Heer, but the nerves are

' Flor, Foss, Arctica, vol. 4, No. 2, Beitriige zur Flor. Ost. Sib., PL XVIII, Fig. 8,
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more numerously divided and much finer, and the pinnules are longer and
proportionately more slender in the Potomac plant.

CLADOPHLEBIS PETIOLATA, 8p. NOV.
Plate XXII, Fig. 8.

Frond bipinnate or tripinnate; rachis of primary pinnwe comparatively
stout and rigid; pinnules, or reduced ultimate pinne, alternate, oblong,
acute, somewhat faleate, narrowed to the base into a winged petiole, cut
into ovate subacute teeth; lateral nerves in each tooth composed of a
slender midnerve, which sends out alternately on each side simple nerves.

Locality: Red elay ball in the banks of Duteh Gap Canal; very rare.

This plant is in form a good deal like Thinnfeldia variabilis, from the
72d mile-post, near Brooke. The nerves, however, are fewer, coarser,
and more remote” It seems to be a distinet new species.

CLADOPHLEBIS INEQUILOBA, Sp. NOV.
Plate XXV, Fig, 8,

Frond bipinnate or tripinnate; primary rachis slender; pinnules or
reduced pinnw petiolate, lanceolate-acute, alternate; leaf-substance thick;
basal lobe on the upper side of the pinnules or pinne ovate-obtuse, erect,
and much larger than the other lobes or teeth; the other lobes or teeth of
the pinnules ovate-acute, and directed towards the tip of the pinnules;
pinnules towards the summit of the primary pinne sparingly and acutely
toothed; nerves of the lobes and teeth not seen.

Locality: Fredericksburg; very rare. ‘

This small plant seems to show the upper portion of a primary pinna
in which the ultimate pinne are reduced to lobes and teeth. It seems to
be a distinet species.

CLADOPHLEBIS PACOYPHYLLA, Sp. NOV.

Plate XXV, Fig. 0.

.

Ultimate pinnge linear, with a comparatively stout rachis; pinnules
subopposite, with a dense leathery leaf-substance, ovate-falcate, acute,
remotely placed, separate to the base, free on the upper side, and cut
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away to form a sort of petiole, attached only by the lower portion of the
base; midnerves strong; lateral nerves not seen.

Locality: Fredericksburg; very rare.

This seems to be a very distinet species. It belongs to the Jurassic
type of Cladophlebis. 1t is something like Pecopteris Williamsoni, Brong.,
but is a much smaller form.

CrAporHLERTS, species ? sp. nov.
Plate XXVI, Fig. 15,

Pinnules subfalcate, thick and leathery, separate to the base, attached
by the whole of the widened base; in shape ovate-acute; nerves not seen.
Locality: Fredericksburg. _
The small specimen figured was the only one found. It seems to be
a distinct species.
CLADOPHLEBIS BREVIPENNIS, Sp. NOV.
Plate XXXVI, Fig, 1.

Frond, ? ultimate pinne very short, subopposite, cut to varying depths
into rounded, oval, or elliptical pinnules and lobes; pinnules rounded at
base; nerves strong, rather distant, composed of a midnerve dissolved a
short distance above its base into branches, which are once or twice forked,
and curve strongly outwards to meet the margin of the pinnules and
lobes ; leaf-substance thick.

Locality : Fishing hut above Dutch Gap Canal; very rare,

This plant is something like Cladophchis constricta ; the nerves, how-
ever, curve outward more strongly, and are more copiously branched, and
the ultimate pinnx are much shorter. It is also something like Dunker's
Pecopteris Murchisoni, but the pinnules are rounded and narrowed at base,
and the nerves are more flabellate and spreading.

PECOPTERIS, Brong.

Fronds once or several times pinnate; pinnules mostly entire,
attached by the whole of the base, which is rarely narrowed ; midnerves

extending to the tips of the pinnules; lateral nerves going off on each side
MON XV—6
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of the midnerve in a pinnate manner, and at a varying angle, simple, or
several times forked, not anastomosing.

The genus Pecopteris, based mainly on the nervation and probably
containing many species of distinet ferns, serves simply as a convenient
grouping of plants having a particular facies, and whose generic character
can not be otherwise fixed. There are a number of forms in the Potomac
flora which have the character given above for Pecopteris, and which is
taken from Schimper's description of the genus. The number of ferns,
however, found in the Potomac flora which could be placed in the genus
Pecopteris is far less than that of those which possess the characters of
Cladophiebis and Thyrsopteris. 'This type is rather feebly represented in the
Potomac flora.

Pecorreris VIRGINIENSIS, sp, nov.
Plate VIIL, Figs. 1-7; Plate IX, Figs. 1-6; Plate XXIV, Fig.2; Plate CLXIX, Tig, 3.

Frond bipinnate or tripinnate, arborescent; pinnw alternate, very
long; leaf-substance thick and durable; the principal rachis and that of
the ultimate pinne stout, rigid, with the margins on the upper face raised in
the form of a cord; pinnules elongate-oblong to narrowly linear, opposite
to alternate, much narrowed at the base and separate to the base, cut
away obliquely on the upper side and decurrent slightly on the lower one,
or else united at base to form a wing along the rachis of the pinnee; mar-
gins denticulate to distinctly dentate, straight or more commonly slightly
falcate; midnerve prolonged to near the tips of the pinnules, often rather
slender but distinct; lateral nerves once forked, one of the hranches
usually ending in the tip of the tooth on the margin.

Localities: Red clay ball in the banks of Duteh Gap Canal; fishing
hut above Dutch Gap Canal; Fredericksburg; road-side near Potomac
Run; 72d mile-post, near Brooke; near Telegraph Station; Covington
street, Baltimore.

This is perhaps the most widely diffused of the Potomac plants. At
the locality on the road-side near Potomac Run the fragments are among
the most common. They oceur in such a way in the irregularly deposited
clay as to suggest that the dimensions attained by this fern were great.
The clay was of such a nature at this locality as to render it impossible
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to take out the specimens without reducing their size very considerably.
In PL VITI, Fig. 2, is shown a fragment of what was formerly a portion
of the trond a foot wide and more than a foot long. At all the other
localities it is rare. It is a singular fact that not a trace of this plant is
found at the locality on the hill-side, which is not more than one hundred
and fifty yards distant from that on the road-side. This is true, althongh
ferns are the most common fossils at the first-named place.

This fern is so well characterized, that there is no difficulty in identify-
ing it. Indeed it can usually be detected at a glance. The plant shows
some variation.. Some of the pinnules, especially in those specimens found
at the fishing hut above Dutch Gap Canal and at Baltimore, are very
narrow, elongate, and slightly toothed. We may take Pl VIII, Fig. 6, as
a typical specimen, the teeth being acute; but in Fig. 1 of the same plate
we have a plant from Fredericksburg which has the teeth less deeply cut
and more obtuse. This form somewhat resembles Cladophlebis oblonga.

In most cases, and in typical forms, the pinnules are narrowed at
base, strongly decurrent, and united to form a wing, as in PL VIII, Fig. 4,
from Frederickshurg, and Figs. 2, 6 ,7 of the same plate, coming from the
road-side near Potomac Run. Insuch forms, however, as PL VIII, Fig. 3;
PL IX, Fig. 1, from Frederickshurg, and F ig. b of the same plate, from
the 72d mile-post, as well as Pl IX, Fig. 2, from the fishing hut above
Dutch Gap Canal, the pinnules are separate, not decurrent at base, less
linear, and narrow in form, and less inclined forward. These points may
be due to the fact that the parts which show them come from a portion of
the frond different from that affording the normal forms, or they may be
of sufficient importance to denote a variety of the species.

The form, P1. V111, Fig. 5, from the locality at the 72d mile-post, is
the only specimen which gives the summit of a compound pinna., The
corded margins of the rachis appear only on the upper surface, as in
Pl VIII, Fig. 2, while the lower face is rounded and prominent, as in
Figs. 1, 4, 6 of the same plate. The lateral nerves are typically once
forked only, as in PL VIII, Figs. 2%, 2° but in Pl VIII, Fig. 3, and Pl
IX, Fig. 1, they in the lower teeth form nerve-groups, composed of lateral
nerves which go off alternately from a midnerve.
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This plant is more like Pecopteris denticulala,” Brong., than any other.
The only difference is found in the more slender and elongated pinnules
of the Potomac fossil and in their greater thinness. Pleris frigida,” Meer,
from the Atané beds, resembles the Potomae plant, but it lacks the distinet
toothing found in the latter,

PECOPTERIS STRICTINERVIS, 8p. nOV.
Plate X111, Figs. 6-8; Plate XIX, Fig. %; Plate XX, Fig. 3; Plate XXII, Fig. 13; Plate CLXX, Figs. 5, 6.

Frond bipinnatifid or tripinnatifid; rachises slender; pinnze suboppo-
site to alternate, linear; pinnules united for a considerable distance above
their bases, oblong, usually obtuse and inclined forward, slightly falcate,
those of the lower part of the frond denticulate, of the upper part entire;
leaf-substance thick and obscuring the nerves, which are slender and im-
mersed in it; lateral nerves of the lower pinnules furcate, with the lower
branch ending in the tecth; lateral nerves of the upper pinnules mostly
forked only in the basal ones, most of them simple, all usually parallel
and straight, or nearly so.

Localities: Fredericksburg; Covington street, Baltimore; rave.

This elegant little plant occurs more abundantly at Frederickshurg
than at Baltimore. All the specimens figured, except PL. CLXX, Figs. 5,
6, come from the former place. Still it is not an abundant plant even
there. Pl XIII, Fig. 6, seems to be an abnormal form, which has the
pinnules united higher up than usual and the lateral nerves more commonly
forked and more curving than is usual in the pinnules of this fern, which
have entire margins. Perhaps it would be better to separate this as a
variety with the name var. unite. Pl XIII, Fig. 7, gives a normal form
for the pinnz and pinnules coming from the middle part of the frond.
Fig. 8 of the same plate seems to come from down lower on the frond,
where the toothing is more distinet and the nervation is all forked. PIL
XIX, Fig. 9, is a normal form for the parts belonging to the upper portion
of the frond.

This plant is very much like Pecopteris Browniana, Dunker, of the
Wealden of Germany, as figured by Sehenk in Foss. Flor. Nordw. Weald-

! Hist. Vég., PL. XCVIILI, Figs. 1, 2. tFlor. Foss, Are., vol. 6, Pl. X, Figs, 1-4; PL XI, ete.
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enformation, Plate V, Fig. 2. The Potomac plant is, however, a stronger
form, and the nerves are more commonly single, straight, and parallel than
in the Wealden fern.

PecorTERIS OVATODENTATA, Sp. nOV.
Plate XV, Fig. 8; Plate XXII, Fig. 12; Plate XXIII, Fig. 1.

Frond bipinnate or tripinnate, arborescent; pinnules or reduced pinnae
subopposite, linear acute, separate to the narrowed base, slightly decur-
rent, margins cut distinetly into ovate-subacute teeth; midnerve continued
to the summit of the pinnules or pinne; lateral nerves furcate.

Localities: Fredericksburg; entrance to Trent’s I{eauh; fishing hut
above Dutch Gap Canal; rarve at all localities.

This plant is more common at the Datch Gap localities than at Fred-
ericksburg, but is nowhere abundant. This fossil is found in fragments
too small, and occurs too rarely to permit its true character to be made
out. It is not close to any previously described fossil known to me.

Pecorteris MicroDONTA, Sp. nov.
Plate XIX, Fig.8; Plate XX, Figs. 5, 11.

Frond bipinnate or tripinnate, arborescent?; principal rachis strong
and woody; pinnae of the ultimate order opposite, with a rigid rachis; pin-
nules lanceolate-acute, somewhat faleate, slightly narrowed and decurrent
at base, attached by the lower portion of the base; distinet, with margins
cut into small ovate-acute teeth; midnerve strong at base, lateral nerves
in each tooth simply forked, or in the lowest teeth with the upper branch
again forked.

Localities: Fredericksburg; entrance to Trent's Reach; near Dutch
Gap Canal; at each place rare.

The specimen from the Duteh Gap locality, PL. XX, Fig. 11, has a
somewhat different facies from the Fredericksburg form, Pl XIX, Fig. 8
the pinnules being longer and proportionally narrower. The specimens

b

found indicate that the plant was large and probably arborescent.
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PECOPTERIS CONSTRICTA, $p. NOV.
Plate XX, Figs, 1,2,<.

Frond bipinnate or tripinnate, arborescent ?; rachis of the primary pin-
ne or of the frond stout and rigid; pinnwe alternate, with comparatively
stout and straight rachises; pinnules with a thick and darable leaf sub-
stance, opposite to alternate, narrowed at the base, and attached by the
central portions, those of the lower part of the frond cut deeply into ovate
acute lobes that are directed slightly forward, subfaleate, those of the mid-
dle portion of the frond oblong, acute, subfaleate, with ovate acute teeth,
the basal lower one being inserted in the angle between the main and sec-
ondary rachises ; midnerve distinet but slender, extending to the summit of
the pinnules; upper pinnz narrowly linear, with ovate subfalcate pin-
nules united more or less at base: lateral nerves in each lobe or tooth
composed of a midnerve, which sends off alternately on each side branches,
the lowest one of which on each side is forked; the others are simple.
All the lateral nerves are very strong and prominent.

Locality : Fredericksburg; not uncommon.

This handsome fern is very much like Dunker's Pecopteris Browniana,
and it is even more like Pecopleris strictinervis, it being so close to the
latter that T have hesitated to separate them. The specimen shown in
Fig. 4 seems to be a portion of a compound pinna which comes from the
upper part of a frond where the pinnw have become greatly reduced, and
the large pinnules shown in Fig. 1, coming from the lower portion of the
frond, and in Fig. 2 from the middle part, are reduced to small ovate pin-
nules united at the base, and to ovate teeth. The lateral nerves in the
pinnules and lobes of this specimen are so distinct, that they look like
threads on the surface of the plant.

PECOPTERIS BREVIPENNIS, SP. NOV.
Plate XXI, Figs. 1-3.

Frond bipinnate or tripinnate, arboreséent ?; principal rachis stout
and rigid ; pinnules, or pinnae reduced to pinnules, subopposite to alternate,
oblong, acute to obtuse at the tips, short, very uniform in length, cut into
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ovate or rounded oblong teeth which are subacute to very obtuse; nerves
in each lobe or tooth composed of a midnerve which sends ofl’ on each
side alternately branches which are single and arch upwards towards the
the snmmits of the lobes. -

Loealities: Hill-side near Potomac Run ; fishing hut, above Duteh Gap
(fanal ; rare at both localities. '

As this plant is found only rarely and in fragments, it is possible that
it may be identical with some other of the species described from the Poto-
mac formation.

Prcoprerts socraris, Heer.
Plate XXI, Fig. 7.

Leaf-substance thick and leathery ; principal rachis strong; pinnules,
or pinnze reduced to pinnules, subopposite to alternate, narrowed at the
base, and eut more or less deeply into ovate-acute to obtuse teeth; mid-
nerve of the pinnules, or reduced pinnze, distinet; no lateral nerves in the
lobes and teeth vigible, only a midnerve.

Locality : Bank near Brooke; rare.

This plant is found rarvely and in small fragments. Fig. 7 gives the
largest specimen found. The detached ultimate pinnze given in this figure
agree quite well with the form given by Heer.! The only difference is the
fact that in ITeer’s plant the pinnules, or reduced pinne, are opposite.
This may well be the case with the Potomac plant, for the specimens
found belong to the uppermost and variable portions of the frond, which
often differ fromn the normal forms.

ProoPTERIS ANGUSTIPENNIS, Sp. 1OV,
Plate XXI, Iig. 10

Frond and primary pinne unknown; pinnules, or reduced pinne,
narrowly linear acute, cut obliquely into oblong or ovate-obtuse lobes or
pinnules; the pinnules or lobes containing each a midnerve, sending off on
each side alternately straight, simple branches.

Loeality: Fishing hut above Dutch Gap Canal; very rare.

! Tlor. Foss. Are., vol, 6, Pt 1T, P1, VII, Fig. 4.
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The true character of this plant can not be made out until more and
better specimens are found. It has some resemblance to Pecopteris ovato-
dentato, and may possibly be the same with that fern.

Prcorreris Browniaxa, Dunker.

Plate XXTI, Figs. 10,11; Plate XXIII, Pigs. 2-7; Plate XX VI, Figs. 3,13,
Pecopteris Browwiana, Dunker, Monograph, Pl. VIII, Fig. 7,
Alethoplerie Browniana, Schimper, Traite, 111, p, 503,
Pecopteris Browniona, Schenk, Foss, F'lor. Nordw., Weald,, Pl 'V, Figs, 2, 28,
Alethopteris Browniana, Sehenk, Foss, Flor. Nordw, Weald., Pl XXVT, Figs. 3-5.

Frond tripinnate, arborescent; the rachises of different orders are
oompn.mtive.ly stout and rigid; ultimate pinnwm short, subopposite or oppo-
site, linear, acute; pinnules varying considerably in different parts of the
frond, usually quite small, in shape oblong-obtuse to subacute; separate at
base in the lower” portions of the frond, united slightly in the upper por-
tions, generally separate; in the upper part of the frond the pinnz reduced
to pinnules, either toothed or with entire margins, the former much nar-
rowed at base, forming a sort of petiole.

Localities : Fredericksburg ; Baltimore, among the plants collected by
Meek, and at Covington street; red clay ball in the banks of Dutch Gap
Canal; hill-side near Potomac River; 72d mile-post, near Brooke.

This elegant little plant is one of the most widely diffused ferns of the
Potomac formation. It is at the same time quite well preserved in the
specimens found, hence the different parts can be made out pretty well.
It being thus fully represented, some of the specimens differ somewhat
from the European forms of the Wealden. The drawing, PL XXII, Fig,
11, is from a specimen collected by Mr. Meek. The nerves of this species,
although not strong, are very distinet.

PECOPIERIS PACHYPHYLLA, SP. NOV.
Plate XXVI, Figs. 4,5. .

Frond hipinnate or tripinnate; rachis in pinna of all orders, com-
paratively stout and rigid; ultimate pinnz in the lower part of the frond
linear, in the upper part oblong-lanceolate; all alternate; pinnules very
small, oblong, very obtuse, subopposite, slightly falcate, united at base to
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form a wing, with margins undulate or erenate; leaf-substance very thick
and leathery; nerves composed in each pinnule of a midrib, which extends
to the tip, and sends off alternately on each side into the teeth simple
branches, all sharply defined.

Locality: Fredericksburg; not uncommon.

This little fern, although found only in small fragments, seems to be
very well characterized. It has some of the features of a Thyrsopteris, and
perhaps should be placed in that genus rather than in Pecopteris. It is not
closely allied to any deseribed plant known to me.

SPHENOPTERIS, Brongn.

Herbaceous plants, with fronds ranging from pinnate to tripinnatifid;
pinnules euneate or lobed, lobes dentate or subdivided ; primary nerve
slender, towards the summit often bifid or dissolved into branches ; second-
ary nerves diverging towards their extremities, or prolonged into the lobes
or teeth.

This genus is another of the heterogeneous groups which serve to col-
lect together ferns which may belong to quite distinet genera and species,
but which have in common eertain features not dependent upon the frueti-
fication, and are not otherwise characterized. The number of ferns of the
Sphenopteris type found in the Potomae flora is small. I place provision-
ally in this genus a small number of forms. There are a number of plants
in the Potomac flora, especially those of the type of Sphenopteris Mantelli
Brongn., which have predominantly the character of Thyrsopteris. These I

have placed under this latter genus.

SPHENOPTERIS THYRSOPTEROIDES, §]. NOV,
Plate XXV, Mig. 3; Plate LVIIL, Fig, 5.

Frond unknown; rachis of the prineipal pinnm winged, ultimate pin-
- n@ opposite or alternate, short, and terminating in incised and lobed seg-
ments with aeute tips, broadly winged; pinnules narrowed at the base,
incised into oblong acutely dentate lobes, or cut into oblong acute teeth;
leaf-substance thin; nerves few and distinct; nerves in each pinnule com-
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posed of a midnerve, which sends off very obliquely alternate forked or
simple nerves that go into the lobes and teeth. In each segment there
are several nerves, which diverge flabellately into the teeth.

Localities: Fredericksburg; fishing hut above Dutch Gap Canal;
rare.

This small plant has a well-marked Sphenopteris facies. It is some-
thing like Sphenopteris Williamsonis Brongn. and also resembles somewhat
S. denticulata Brongn., of the Oolite of England, but seems to be distinet
from both of these and a well marked new species.

SPHENOPTERIS ACRODENTATA, 8p. NOV.
Plate XXXTYV, Fig. 4.

Frond tripinnatifid ; secondary pinnz opposite, very short, terminat-
ing in a round-lobed segment which is cuneate at base; ultimate pinnse or
pinnules subopposite, the lower ones cut obliquely in broadly elliptical
lobes or pinnules nearly down to the midrib, lobes and pinnules narrowed
towards their bases, the upper ones reduced to pinnules which are first
lobed and then simple ; pinnules and lobes at their snmmits rounded, very
obtuse, and furnished with very minute teeth; nerves of the rounded lower
pinnules and of the lobes, several times forked and diverging flabellately,
the ultimate branches ending in the teeth.

Localities: Fishing hut above Dutch Gap Canal ; Baltimore, on Cov-
ington street; very rare at both localities.

The specimens figured come from the Duteh Gap loeality. The plant
is more common here than at Baltimore. A small fragment only was
found at the latter place.

SPHEN()PTERIS LATILOBA, 8. nov.
Plate XXXV, Figs. 3-5; Plate XXXV, Figs. 4-9; Plate XXXVII, Fig. 1,

Frond tripinnate, arborescent; prineipal rachis very stout; leaf-sub-
stance thick and “coriaceous ; primary pinne opposite, and having a stout,
rigid rachis, which is often somewhat flexuous; ultimate pinnse remotely
placed, very short, passing towards the summit of the principal pinna or
of the frond through lobed pinnules into entire ones; pinnules remotely
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placed, cuneate at base, those in the lower part of the frond cut more or
less deeply into oblong acute to obtuse lobes, passing towards the tips of
the ultimate pinnse into lobed pinnules like those of the upper part of the
frond, and at the tips into ovate or oblong lobes and teeth. In the upper
part of the frond they are elliptical, three lobed, or entire; all the pinnules
and segments are broad. The ultimate pinne and the pinnules of the
lower part of the frond usually terminate in three lobed segments or in
broad elliptical pinnules. The nerves are copiously branched, diverge
flabellately into the lobes and teeth, and are very distinct and strong.

Localitics: Fishing hut above Dutch Gap Canal, rather common;
Fredericksburg; Deep Bottom ; near Telegraph Station; at all except the
first rave.

This is the most common fern at the fishing hut above Dutch Gap
Canal, and a number of good specimens were found there, although none
of them are of large size. Pl XXXV, Fig. 4, is somewhat different from
the normal forms in showing a keeled principal rachis, and in the narrower
segments of the pinnules. Tt resembles Pl XXXVIL, Fig. 1, the only
specimen found at Deep Bottom. In Pl XXXVI, Figs. 5-8, are given the
normal forms which are most common at the fishing hut locality. None
of the specimens show apparently anything more than fragments of a com-
pound pinna, whicl, in the case of the stoutest forms, may bé a primary
pinna. The rachises of the compound penultimate pinne® are sometimes
swollen at the insertion of the ultimate pinnw. The plant is a very well
characterized one, and ean usually be distinguished at a glance. It is one
of the more widely diffused ferns of the Potomac flora. It is not nearly
allied to any previously described plant known to me.

SpHENOPTERIS MaNTELLI Brongn.
Plate L, Figs. 1,2.

Frond bipinnate or tripinnate; primary pinnee in outline ovate-lance-
olate, acuminate; SG!(:OU(H‘LI‘Y pinnze alternate, al,)proxfrnﬂ.te, erect, fasti-
giate; pinnules alternate and opposite, straight, linear, or linear-cuneate,
at base adnate and decurrent, at the apex acuminate, very entire, the
lower ones often dentate or pinnatifid.
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' This is Heer’s! description. To this he adds that the upper pinnules
have only a midnerve, while the lower ones have from ene to three secon-
dary nerves, which detach themselves at a very acute angle.

The species 8. Mantelli seems to be quite polymorphous, and different
authorities on fossil plants have united with this species a large number of
plants which vary considerably and come from widely separated regions.
There is quite alarge number of closely allied plants in the Potomac
flora which have more or less of the characters of S. Mantelli. These may
be noted as belonging to the type of this species, but it does not seem
advisable to combine them under one species. Most of them have the
characters of Thyrsopteris, and T have described them as belonging to that
genus. It is a fact worthy of mention that there arc in the Potomac flora
several types which resemble described fossils, and under which a number
of allied species may be grouped. Thus we find the type of Sphenopleris
Mantelli, of Neuropteris Albertsii Dunkr., of Pecopleris Browniana, of Cla-
dophlebis (Pecopleris) Whithiensis, ete.

In using the name Splenopteris Manielli, 1 have restricted its applica-
tion to the forms given on Pl L, Figs. 1, 2, which have clearly the char-
acter of the original species. These specimens come from Baltimore, and
are found among the specimens collected by Meek at that place. These
specimens do not have their locality fixed exactly, but it appears probable
that they were obtained from Federal Hill near or on Covington street.
The fragments supposed to be S. Mantelli have the prineipal rachis com-
paratively very stout, with alternate pinnules, which are cut into narrow
linear incurved lobes and teeth, each having a simple slender nerve.
Among Meek’s specimens there is one form given in Fig. 2, which is
smaller than the normal one represented in Fig. 1. In this smaller form
the principal pinne are opposite, and the lobes of the pinnules much more
minute than in the fossil depicted in Fig 1. Probably this plant, with the
‘more slender pinnules and lobes, simply represents a different part of the
frond from that given in Fig. 1, and hence thé difference in dimensions.
The plant is evidently rare at Baltimore, at least on the horizon of the beds
yielding the specimens found on Belt and Covington streets, for no spee-

1 Flor, Foss. du Porvugal, p. 12,

.
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imeng have been found at these localities. It is probable that Meek’s spec-
imens come from a higher level, as the horizon of the Belt and Covington
streets plants is not often exposed, and is shown only in excavations made
near the level of these streets.

SPHENOPTERIS SPATULATA, Sp. NOV.
Plate L, Pig. 4.

Frond unknown; pinnme small, short, alternate, terminated with a
denticulate segment like the uppermost lobes or pinnules; pinnules
minute, lower ones spatulate and tfiple-toot.hed, upper ones spatulate and
obscurely toothed; leaf-substance thick and leathery, nerves not seen.

Locality: Entrance to Trent’s Reach; very rare.

The plant is so rare and fragmentary, that its full character can not he
made out. Tt seems to be a new species, characterized b} its thick leaf-
substance and very minute size.

SPOENOPTERIS PACHYPHYLLA, 5p. NOV.
Plate L, Tig. b.

Frond unknown ; rachis of the penultimate pinnze very thick in pro-
portion to the other dimensions, apparently suceulent; ultimate pinna or
pinnules very short; pinnules or lobes broadly elliptical in outline, cut
obliquely into oblong minutely dentate lobes; leaf-substance thick and
leathery ; nerves not seen.

Locality : Entrance to Trent's Reach; very rare

Although this plant is very rare and {mgment ary, it differs from all
others known to me in the very thick main rachis and the very small seg-

ments into which the pinn ales are cut.

ASPIDIUM, Swartz.

The genus Aspidium seems to be largely represented in the Potomac
flora. The number of species is considerable, and the large number of
individuals belonging to each species seems to indicate that ferns of this
group were among the most common ones. The plants are quite commonly
fructified, the fructification being often very well preserved. The large
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development of this genus infroduces a strong modern element into the
tlora, and it is a noteworthy feature that so many well-characterized species
of this genus occur with numerous forms belonging in type to the Jurassic
flora. e

The tribe of the Aspidieze is rvepresented in the Potomac flora by
forms that belong to the generic types of both Aspidium proper and
Didymochlena.  As with these imperfect specimens the identification ean
not be certainly made with the one genus or the other, it seems best to
place them all provisionally under the principal genus Aspidium. It
should be noted, however, that some of these species way belong not to
the tribe of Aspidiec, but to that of the Davalliec.

Aspoiuy FREDERICESBURGENSE, Sp. nov.
Plate XI, Figs. 1-6; Plato XII, Figs. 1-6; Plate XVI, Fig. 9; Plate XIX, Figs, 6, 7.
'3

Frond bipinnate or tripinnate, arborescent; rachis of the penultimate
pinne very stout and rigid; pinne of the ultimate order mostly alternate,
rarely opposite or subopposite, with rigid and proportionally rather slen-
der rachises, very long, linear; pinnules alternate, oblong or ovate, obtuse,
slightly faleate, and wusually somewhat rounded and narrowed at the
attachment to the rachis, separate, those of the lower pinnge with crenate
margins, those of the upper ones entire, passing in the middle part of
the frond through pinnules with undulate margins; leaf-substance thick
and leathery; midnerve similar to that of Cladophlebis, that is, strong at
base and dissolving into branches at the summit; lateral nerves of the cre-
nate and undulate pinnules in_gr.uups in each tooth, composed of a mid-
nerve which sends off alternate simple branches, or else of forked nerves
with one of the branches forking again; those of the pinnules with
entire marging usually once forked, all quite distinet; sori very large, reni-
form in shape, and distributed in two rows, one on each side of the mid-
nerve, attached to the sunmit of the upper branch of a furcate nerve,

Localities : Fredericksburg; and near Telegraph Station.

This plant is one of the most common ferns at Fredericksburg. All
the specimens figured come from this place, except that in PL XI, Fig. 1,
which comes from near Telegraph Station, where the plant is not rare.
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Tts relative abundanece at Fredericksburg may be due to the fitness of the
plant for preservation, since it has a leathery durable leaf-substance. To
judge from the specimen given in Pl. XII, Fig. 1, the plant must have
attained a very large size, for this specimen is probably merely a com-
pound pinna not of primary rank. Iig. 3 of the same plafe probably
represents a similar part of the frond, but down lower, where the pinnules
show incipient toothing. Fig. 5 of this plate shows pinnules wider than
usual, with slightly nndalate margins. Fig. 6, same plate, probably comes
from the uppermost part of the frond, where the ultimate pinna are
reduced to lobed pinnules.

The ultimate pinnée of the lower part of the frond, as shown in PL X1,
Fig. 8, must have been very long. Fig. 6 of the same plate may Possibly
belong to a different species, but more probably represents a somewhat
abnormal form coming from high up on the frond. Pl XIX, Fig. 7, gives
opposite ultimate pinne, a rare occurrence. The sori in this fern are
proportionally very large.

The plant has no close affinity with any described fossil known to me.
Tt is nearver Aspidium Oerstedi' Heer, than any other.

ASPIDIUM ELLIPTICUM, Sp. nov.
Plate XIIT, Figs. 9, 10,

Frond bipinnate or fripinnate, arborescent; rachis of the principal
pinna stout and rigid; ultimate pinna alternate, short, oblong-lanceolate,
terminating in an elliptical obtuse pinnule or lobe, which is similar to the
pinnules lower down on the pinna; lower pinnules distant, elliptical in
shape, obtuse, attached by the middle of the much narrowed base, or by
the midnerve alone; upper pinnules attached by the entire widened base;
uppermost ones united towards the tip of the pinnze; all very thick and
leathery in texture; lateral nerves not distinet, but apparently simple, and
bearing the sori on their summits; sori pear-shaped or truncate-elliptical,
in two rows, one on c¢ach side of the midnerve; sterile forms not seern.

Loealities: Hill-side near Potomae Run; bank near Brooke; rare.

1 Compare Flor. Poss. Are., vel. 6, part 2, Foss, I'lor. Grinlands, P1, XXXTV.,
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Only the fructified form of this fern was seen. The dchiscence of
the sori seems to be marginal, and there are indications of the escaping
sporangia, as shown in PL XIIL, Fig. 9% which represents a greatly
enlarged sorus. The plant seems to be a distinet new species.

Aspipiom HETEROPHYLLUM, SP. NOV.
Plate X1V, Figs. 1-5; Plate XV, Figs. 1-5.

_ Frond tripinnate, arborescent; rachises of the pinns of various orders,
strong and rigid; prineipal pinne very large, spreading widely; penulti-
mate pinna alternate, in outline elongate-oblong or elliptical, acuminate,
abruptly and greatly narrowed towards the summit, slightly so towards the
base; ulfimate. pinnz linear, acute, quite short, heing longest towards
the middle of the penultimate pinnae, at fivst rapidly shortened towards the
upper part and, then gradually giving the acuminate terminations of
the penultimate pinnx. The basal ultimate pinna on the lower side of the
penultimate pinnze is usually abnormally short and broad, being inserted
in the angle made by the junction of the penultimate pinua with the prin-
cipal rachis,

Towards the summit of the penultimate pinna the ultimate ones pass
through pinne reduced to toothed pinnules into those which finally
become simple pinnules; pinnules varying according to position on the
frond, usually alternate, short, acute to obtuse, slightly falcate-ovate,
attached by a widened base; those from the lower part of the frond with
dentate or undulate margins, those from the middle portions with entire
margins, those from the summit of the pinnwe of the various orders united
to form teeth. The basal pinnule on the lower side of the ultimate pinnse,
inserted in the angle between the ultimate and penultimate rachises and
partly on the latter, differs from the normal pinnules in shape and size,
being heteromorphous and larger than the normal one. It is furnished with
a lobe or tooth on the lower side. In the sterile forms the character of the
pinnules and of the nervation is that of Cladopllebis. The pinnules have
each a midnerve sending off alternately on each side slender but distinet
lateral nerves, simple or onee forked. Fruetified forms have the pinnules
mostly obtuse, while those in the sterile portions are acute; the sori are
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placed on the lower portion of the pinnules in a row on each side of the
midnerve, and extend nearly to the summits of the pinnules. They are
reniform, proportionally large, and inserted in the end of the upper branch
of a forking nerve.

Loecality: Fredericksburg.

This beautiful fern is not very rare at Fredericksburg. It has afforded
the most perfect specimens found of the ferns of the Potomac flora, and a
sufficient number of them has been obtained to give a pretty good idea of
the character of the plant. From the size of some of the specimens we
may conclude that it attained the dimensions of a tree, for all the speeci-
mens seem to be fragments of compound pinne, which were probably not
of primary rank. PL XIV, Fig. 1, seems to show a portion of the upper
part of a compound pinna, and Fig 2 to represent a portion of a penultimate
pinna coming from a part of the frond lower than Fig. 1, and hence
larger. Fig. 8 seems to show the sammit of a compound pinna like Fig. 1,
and the same may be said of Pl XV, Fig. 2. Portions like PL X1V, Fig.
5, and Pl XV, Fig. 4, appear to belong to the lower part of the frond,
where the pinnules begin to show division into teeth.

This plant is not very near any described fern. The sterile portion
reminds one of Cladophlebis parva for this part of the fern belongs to
the type of Cladophlebis. The plant is a little like Aspidium Oerstedi Heer,
but can not be identified with that species.

Aspioiom VIRGINICUM, Sp. NOV.
Plate XV, Tig. 7; Plate XXI, Fig. 14.

“Frond bipinnate or tripinnate; arboreseent?; rachis of the prineipal
pinna stout and rigid ; pinnze of ultimate order reduced to pinnules in the
terminal portions of the penultimate pinne, alternate, linear lanceolate,
passing through pinnately lobed pinnae into pinnules with entire margins;
leaf-substance thick and leathery ; nerves slender, immersed in the leal-
substance, and seen with difficulty ; pinnules of the lower pinna opposite,
separate to the base; attached by the entire base, elongate oblong, sub-
acute, with denticulate margins; sterile form of the frond not seen; sori

comparatively small, reniform, in two rows, one on each side of the mid-
MON XV

7
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nerve of the pinnules, and placed at the summit of the upper branch of a-
forking nerve.

Localities: Road-side near Potomac Run; 72d mile-post, near
Brooke ; rare.

This fern is somzthing like the living species Nephrodium acutum
Hook, and has no near aflinity with any described fossil. As its sterile
form has not been found, its full character can not be made out.

ASPIDIUM ANGUSTIPINNATUM, Sp. NOV.
Plate XV1, Figs. 1,3,8; Plate XVII, Fig. 1; Plate XIX, Fig, 10.

Frond bipinnate or tripinnate, arborescent; in the sterile forms the
principal rachis is stout, straight, and rigid; the ultimate pinne alternate,
with a strong stiff rachis, linear-lanceolate, comparatively short; pinnules
in sterile and fertile forms Pecopteris-like, closely placed, separate to the
base, opposite, rarely subopposite, linear, slightly faleate; leaf-substance
thick ; sterile leaves in the lower part of the frond denticulate, towards
the summit of the compound ultimate pinne united and passing into
lobes; midnerve of sterile and fertile pinnules continuing to the summit
of the pinnules; lateral nerves of the sterile pinnules of the lower and
middle portions of the penultimate pinnw furcate towards the base of the
pinnules and simple towards their tips; in the upper pinnules mostly sim-
ple, in the fertile pinnules furcate, and bearing the sori on the end of the
upper branches.

In the fertile forms the principal rachis is comparatively slender, the
ultimate pinne are opposite and widest towards their middle, and quite
long; the sori are placed on the margin of the pinnules, unlike those of the
preceding species, which have them within the margin. The sori are com-
paratively large, reniform in shape, placed in a row on each side of the
midnerve, and in no case extend to the tips of the pinnules. They diminish
in numbers in passing from the pinnules of the lower part of the ultimate
pinna to those of the upper portion, and disappear a little beyond the mid-
dle portion of the pinns.

Localities: Entrance to Trent's Reach; fishing hut above Dutch Gap
Canal; Fredericksburg; hill-side near Potomac Run.
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The fine specimens depicted in PL. XVII, Fig. 1, and PL XVI, Fig. 3,
come from the entrance to Trent’s Reach. The latter seems to be the
upper part of a compound pinna. The sori are comparatively large.
Nerves occur on all of the pinnules. They are most numerous on the
pinnules near the base of the ultimate pinnse, and are not present at all on
the pinnules towards the end of these pinne. A noteworthy feature of
the fructified pinnules is the fact that the basal ones are shorter and smaller
than those towards the middle of the ultimate pinnwm. In this feature,
and in the opposition of the ultimate pinne, the fertile form differs from
the sterile one. The plant seems to be not near any described form. It is
more like Aspidium Jensent Heer, than any other.

AspIDIoM CYSTOPTEROIDES, Sp. nOV.

Plate XVI, Fig. 2.

Sterile fronds not seen; rachis of ultimate pinnwe slender; pinnules
alternate, attached by the middle portion of the base, crenately toothed,
obtuse; sori rather large, in two rows, one on each side of the midrib,
placed near the margin, on the summit of the uppermost branch of the
nerves ; subglobose inshape, similar to those of Cystopteris, with an inflated
indusium at base; nerves branching palmately in each tooth.

Locality: Fredericksburg.

This pretty fern is very rare at Fredervicksburg. It is much like the
genus Cystopteris of the Aspidewe. 1t does not seem to be nearly allied to
any described fossil.

Aspoiom OrrsTEDI ? Heer.
Plate XIX, Fig. 4.
(See Heer, Flor. Foss, Aretiea, vol, 6, Part 2, Foss, Flor. Gronlands, p. 30; vol. 7, p. 2.)

Pinnules narrowly linear, acute, with minute teeth directed forwards;
nerves simple, parallel and ending in the teeth.

Locality : Near Telegraph Station.

This plant, although found in only one small fragment, is quite distinct
from all others of the Potomac flora. I unite it with ITeer’s plant provision-
ally and with doubt, as the fragment is foo small to give the full character
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of the fern. It may be eompared with that shown in Vol. VII of Heer's
work just cited, Pl. XLVIII, Fig. 11.

ASPIDIUM OBLONGIFOLIUM, sp. nov. {
Plate XXI, Fig. 5.

Pinnules oblong, slightly falcate, acute, dentate; sori in a row on
each side of the midnerve, on the summits of the single lateral nerves,
round to broadly elliptical in shape, comparatively large.

Locality: Road-side near Potomac Run; very rare.

This is an Aspidium of the Didymochlaena type. It may belong to
some of the elsewhere described Potomac forms.

ASPIDIUM PARVIFOLIUM, Sp. DOV.

Plate XXT, Fig. 6; Plate XXIV, Fig. 8; Plate XXV, Fig, 10; Plate XXVI, Figs. 1, 14, 16, 17.

Frond bipinnate to tripinnate; ultimate pinne alternate; pinnules, or
reduced pinnw alternate to opposite, in the sterile portions small, oblong-
lanceolate, acute, with winged rachises, pinnules or reduced pinne of the
lower pinna cut into ovate small lobes, the lowest ones being minutely
toothed, the upper pinnules also minutely toothed ; nerves of the lowest
lobes or teeth composed of a midrib, which sends off on each side, alter-
nately, simple nerves; in the upper lobes and teeth they are furcate; leaf-
substance thin, and usually decurrent; in the fertile portions the pinnules
or reduced pinna are ovate-oblong, obtuse, with ovate-acute lobes, the two
lower being slightly dentate; nerves in the lower lobes simple, and alter-
nately given off on each side of a slender midrib, those in the middle and
upper lobes several times or simply forked; in the sterile forms the basal
upper lobe of the pinnules or reduced pinnz usually larger than the others
and directed upwards parallel with the penultimate rachis; sori subglobose
in the two basal lobes and situated on the summit of tlre midrib and of all
tlie lateral nerves, but in the higher lobes mostly single in each lobe, and
placed on the summit of the upper branch of the lateral nerves.

Localities : Fredericksburg; red clay ball in the banks of the Dutch
Gap Canal; fishing hut above this eanal; rather rare at all places.

- This is an Aspidium of the Polystichum type. It does not seem to
be near any described plant.
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AgPIDIUM PINNATIFIDUM, Sp. 11OV.
Plate XXI, Fig. 15.

Frond unknown; probably bipinnatifid; reduced pinnee or pinnules,
linear, cut pinnately nearly to the rachis into ovate-falcate obtuse lobes or
pinnules ; leaf-substance thick and leathery; sori in a row on each side of
the midrib, elliptical in shape and small, placed on the simple lateral
nerves within the margin of the lobes.

Locality : Bank near Brooke: very rare.

This is another of the Aspidieze of the Didymochleena type. It is not
nearly like any described fossil.

Aspiprum Duskert Schimper, sp.
Plate XXII, Fig. 9; Plate XXV, Figs. 11, 12; Plate XXV, Figs. 2, &, 9, 18; Plate LIV, Figs. 3, 9.

Pecopteris Dunkeri, Sehimper, Traite, vol. 1, p. 539,

Peeapleris polymoerpha, Dunker, Mon., P1, VII, Fig, 5.

Peeopteris Uageri, Dunker, Maon., Pl, IX, Fig. 10,

Pecopteris Dunleeri, Schenk, Foss. Florv., PL. V, Figs. 1%, 17; PL X, Fig. 1.

Frond bipinnate or tripinnate, arborescent; principal rachis stout and
rigid; ultimate pinnee alternate, short, linear-lanceolate; pinnules alternate
or subopposite, short, closely placed, narrowed at the base, cut more or less
deeply into lobes or teeth which are ovate or oblong, obtuse or subacute,
very small, those of the fertile portions of the frond standing nearly per-
pendicular to the rachis and having in each lobe or pinnuale a simple
lateral nerve which bears a sorus on its summit, those of the sterile and.
more common portions more obliquely placed, mostly subacute, with
nerves in each lobe that fork simply in the upper ones, and in the lower
ones are composed of a midnerve with alternate simple branches; leaf-
substance thick; sori very minute, club-shaped or elliptical, visible dis-
tinctly only with the help of a lens, and present only in the pinnules of
the lower part of the pinnse, and mostly found on the lobes towards the
base of these.

Localities: Near Telegraph Station; red clay ball in the banks of
Dutch Gap Canal; Fredericksburg; entrance to Trent’s Reach; fishing
hut above Dutch Gap Canal; rather rare at all localities.
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This very finely cut fern is found most abundantly at the fishing hut
-above Duteh Gap Canal, but is not very common even there. The sori
are so small and the fertile pinnules so leathery that they can be seen
only when the lower surface is uppermost. In PL XXII, Fig. 9 is given
a magnified pinnule with its lower surface nppermost; in Fig. 9° a similar
pinnule with its upper surface uppermost, and showing no sign of sori.
This latter is the common aspect of the plant. This may explain why the
sori were not seen by Dunker and Schenk. It seems to be certainly
Danker’s species. The lobes in most of the specimens seem to be more
closely placed than in Dunker’s plant. It is one of the most widely
diftused ferns of the Potomac flora.

Asriprom DENTATUM, Sp. nov.
. Plate XXV, Figs. 6, 7, 14, 15.

Frond tripinnate; principal rachis comparatively stout and rigid; ulti-
mate pinnae alternate, very short, linear-lanceolate ; pinnules membrana-
ceous, alternate, lower ones separate to the base, upper ones mnited and
reduced to lobes; lower pinnules broadly ovate, acute, narrowed to the
base, and subpetiolate, eut nearly to the midnerve into ovate, acute teeth,
reduced in the upper part of the compound pinn: to ovate, obtuse lobes
and teeth; sori very small, subreniform or globose, placed within the mar-
gin on the summit of the alternate simple lateral nerves; nerves in each
of the pinnules and lobes, composed of a midnerve, with simple alternate
lateral ones on each side; in the uppermost. lobes the nerves become one
or more times forked, without a midnerve.

Localities: Red clay ball in banks of Dutch Gap Canal; hill-side near
Potomae Run; near Telegraph Station; rare in most of the localities.

This pretty little plant is rather abundant at the locality on the Lill-
side near Potomac Run. Forms such as Fig. 15 are quite common here,
but as a rule show no fructification. The fructified specimen, Fig, 14, was
found in the red clay ball in the banks of Dutch Gap Canal. Fig. 15 is a
~good deal like the smaller forms of Thyrsopteris Murrayana (Brongn. sp.)
Heer, but is no doubt a distinet species.
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ASPIDIUM MACROCARPUM, Sp. NOV.
Plate XVII, Fig. 2.

Sterile frond not seen; fertile frond showing only a skeleton imprint;
principal rachis stout and rigid; plant most probably arborescent; rachis
of the ultimate pinne stout and rigid; shape and dimensions of the pin-
nules not disclosed ; apparently large, elongate-oblong, attached by the
entire base, alternate; midnerve rather slender, straight; lateral nerves
simple, and bearing at their summits the sori arranged in a row on each
side of the midrib. The sori are very large, reniform in shape, and seem
to have been situated near the margin of the pinnules. Under a good lens
the sporangia may be seen arranged often in a band near the margin of
the sori.

Locality: Red clay ball in the banks of Duteh Gap Canal; rare.

This plant seems to have been a fine large fern. Tt is seen only as an
imprint on the surface of the fine clay, giving a skeleton of the more dura-
ble parts. The imprints of the sori are very distinet. The sterile form was
not seen. 'This seems to be a species distinct from all described ones.

ASPIDIUM MICROCARPUM, Sp. NOY.
Plate LIX, Figs. 2,12; Plate LX, Pigs. 6,7.

Frond tripinnate; sterile forms have the pinnz of ultimate order
short, subopposite, with pinnules towards the base separate and rather
remote, slightly decurrent, obtuse, oblong and subopposite, but towards the
tips graduating into lobes and teeth which are ovate-obtuse; leaf-sub-
stance thick ; lateral nerves in each pinnule or lobe composed of a mid-
nerve, which on each side sends off alternately branches which fork or are
simple. Fertile portions of the frond have sometimes sterile and fructified
pinnules on the same pinna, but usually the fructified pinnules are on
distinet parts of the frond, and then the specimens found show only the
skeletons of the sori and nerves, the sori by their arrangement giving the
outlines of the pinnules; sori very minute, visible distinctly only with the
help of a strong lens; rounded in shape, and arranged in a row on each
side of the midnerve, placed at the summit of a simple lateral nerve.
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They extend from the base to the summit of the pinnules. The arrange-
ment of the sori indicates that the fructified pinnules in the lower pinnsa
are toothed or lobed, and that towards the summit of the compound pinna
they graduate into lobes and teeth.

Locality: Hill-side near Potomae Run; very abundant.

The fructified forms are the common ones, sterile forms are very rare.
Numerous specimens, such as are depicted in Pl LIX, Fig. 12, and PL
LX, Fig. 7, and smaller ones, may be found here, the pinnules being
reduced to imprints of the sori and prineipal nerves. The plant seems to
be a very well marked new species.

POLYPODIUM, L.

The genus Polypodium, if it exists in the Potomac flora, is not repre-
sented by many~species. The imperfect preservation of the specimens
does not permit the certain determination of the genus, but there are two
species which agree better with this genus than any other, and for this
reason I place them provisionally in it.

Poryronrum FADYENIOIDE, Sp. nOV.
Plate XVI, Figs, 4, 5.

Pinnules narrow and linear, obtuse; fragments of the fertile ones
alone were seen; leaf-substance very thick and leathery ; sori very large,
globose in shape, placed on the ends of strong simple lateral nerves,
which are at their summits expanded into club-shaped receptacles arranged
in a row on each side of the midnerve of the pinnules, a little within the
margin, and extending nearly from the midnerve to the margin,

Loecality: Road-side near Potomac Run; very rare.

The pinnules of this plant seem to have heen narrow and long, very
thick and leathery. The club-shaped summits of the nerves which sup-
ported the sori appear, when the upper surface of the pinnules is presented
upwards, showing through the leaf-substance as elliptical elevations, look-
ing like sori, as shown in I"ig. 5. Figure 4 represents, slightly enlarged, a
fragment of a much longer pinnule with the lower side uppermost, showing
the character of the very large sorl. A granulation is seen with the help
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ot alens over the surface of the sori, as if caused by the sporangia. No
indusinm appears.

This fossil is a good deal like the living Fadyenia prolifera, and the
gpecific name is chosen from this resemblance. It is a little like Nathorstia
angustifolia Heer," but is distinct from that plant.

Povyropium pENTATUM, sp. nov.
Plate XXII, Figs. 4, 5.

Frond bipinnatifid; pinns in the sterile forms of ultimate order, or
pinnules linear-elongate, cut more or less deeply into broad, ovate, slightly
falcate, acute lobes or pinnules; midnerve of the pinnw strong and rigid;
nerves of the lobes or pinne composed of a nerve-bundle formed by a
parent nerve which goes off obliquély and curves outward towards the
outer edge of the lobes, sending off branches only from the upper side;
the branches curved strongly outward, and each twice forked, except the
upper one, which is once forked; fertile pinne or pinnules serrate,
narrowly linear; nerve-bundles in each tooth branching and diverging
flabellately from the insertion, the lower branch forking several times, the
upper one simple and directed obliquely upwards, bearing on its summit
in each tooth an obovate sorus.

Locality: Fredericksburg; very rare.

This seems to be a very distinet species. The lens shows a granula-
tion over the surface of the club-shaped sori which seems to be caused by
the sporangia.

ACROSTICHUM, L.

The genus Acrostichum seems to be represented in the Potomac flora
by the small fragment described below. It also has near allies in the new
genus Acrostichopteris, so abundant at Baltimore.

ACROSTICHUM CRASSIFOLIUM, Sp. NOV.
Plate XVI, Fig. 7.
Frond and pinnze not seen; pinnules very obtuse, thick and leathery
in texture; nerves not seen distinctly; sori small, in three double rows,
each row separated from its fellow by a pretty distinet line, which is

'Flor. Foss. Are., vol. 6, part 1, No. 2, P1, 1, Figs. 1-6.
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apparently a nerve. The entire under surface of the pinnule is covered
by the sori.

Loeality: Fredericksburg.

Only a small fragment of this cwious fern was found, and conse-
quently little can be made out as to its true nature. It seems to be quite
different from all previously deseribed fossils.

ACROSTICHOPTERIS, gen. nov.

Fronds probably creeping, with very long, often flexuous rachises,
which seem to have been more or less succulent; pinnz going off obliquely,
long and apparently slender; ultimate pinne or pinnules subopposite to
alternate, comparatively short, and cut down nearly to the rachis into more
or less cuneate-flabellate pinnules or primary segments. These are divided
generally into cuneate-flabellate segments, which in turn are separated
into oblong segments ending in oblong, or ovate-obtuse, or acute teeth;
pinnules decurrent and forming a wing; nerves slender but distinet,
flabellately diverging, forking dichotomously, and ending in the teeth;
fructification oceurring on the basal segments of the pinnules, in the upper
portions of the frond on the upper one alone, in the lower portions on
the upper and lower ones, the fructified segments close appressed to the
principal rachis. The fructified segments are so modified as to take the
form of leathery, rounded, or elliptical segments, which on the lower side
are covered by the naked sori, and seen from the upper side, especially
when compressed on the clay, look like pods.

This curious genus of ferns seems to be of a composite character
The sterile forms look so much like Buaieropsis that before the fruetified
forms were found, which oceur only at Baltimore, they were taken to be
small forms of that genus.

The genus in the naked sori is like Polypodium, but in most features
stands nearest to Acrostichum, much resembling the seetion Lthipidopteris.
Tn this latter, however, the fructification is borne on separate pinnules. It
we place the fructified pinnules of Rhipidopleris as basal segments on the
sterile ones, we have a form strikingly like Aerostichopteris. This genus
has also some resemblance to Marsilea.
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ACROSTICHOPTERIS LONGIPENNIS, $p. NOV.
Plate CLXX, Fig. 10; Plate CLXXI, Figs. 1, 5, 7.

Fronds with very long, more or less flexnous pinnee, apparently creep-
ing; ultimate pinna or pinnules subopposite to alternate, going off at a
large angle and arching slightly away from the principal rachis, ending in
one or two oblong lobes which have oblong blunt teeth. At base they are
cut into pinnules or segments which are cuneate, fan-shaped, and these in
turn are cut into oblong segments, which end in oblong or ovate-subacute
teeth; the pinnules or segments, in ascending from the base of the ultimate
pinng towards their summits, diminish in the number of segments; nerves
slender but distinet, flabellately diverging and forking dichotomously, the
ultimate branches ending in the teeth; fructification as in the genus, and
oceurring on the basal upper lobe in the upper part of the frond. In the
lower parts of the same they are found on the upper and lower basal lobes;
the fructified lobes rounded or elliptical, and close appressed to the prin-
cipal rachis,

Localities: Abundant at Belt and Covington streets, Baltimore; most
common at the first-named locality.

Pl CLXXI, Fig. 1, seems to represent a sterile form. This comes
from Belt street. Figure 7 of the same plate has both of the basal lobes
fructified. This comes from Covington street. Iigure 5 of the same
plate has only the fructified lobes retained on the principal rachis.

ACROSTICHOPTERIS DENSIFOLIA, §]. IOV,
Plate XCIV, Fig. 4; Plate CLXX, Fig. 11; Plate CLXXI, Figs. 2, 6; Plate CLXXII, Fig. 13.

Prineipal rachis slender; ultimate pinnz or pinnules densely erowded,
often overlapping, very broad in proportion to their length, lower ones
sometimes abnormally short and wide as compared with those higher up,
being broad, fan-shaped in outline; primary segments or pinnules dimin-
ishing towards the ends of the nltimate pinna in the number of segments;
lower pinnules or segments cut into two or three main lobes, narrowly
oblong or ovate, ending in minute teeth; nerves as in generic description;
fructification on the lower basal lobe or on hoth; fructified lobes elliptical
in shape and proportionally very large.
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Localities: It is common on both Belt and Covington streets, Balti-
more, and is rare at the fishing hut above Dutch Gap Canal.

Only the sterile form, Pl. XCIV, Fig. 4, was found at the last-named
locality. Fructified forms are the most common ones at Baltimore, and
the same is true of the preceding species, A. longipennis.

ACROSTICHOPTERIS PARVIFOLIA, Sp. HOV.
Plate XCTV, Figs. 5, 9, 10,12; Plate CLXXI, Tigs. 3, 4; Plate CLXXII, Fig. 1.

Prineipal rachis comparatively very stout and rigid ; ultimate pinna
or pinnules short, remote, small; pinnules or segments of the first order
cut normally into two lateral lobes and one terminal one, the latter largest,
minute; the principal lobes diverge flabellately, each being eut normally
into two oblong lobes, which end either in very short acute triangular teeth,
or in oblong or ovate-obtuse to acute ones; nerves forking dichotomously,
flabellately diverging, the ultimate branches ending in the teeth.

Loealities: Belt and Covington streets, Baltimore ; although rave there,
the most abundant species of the genus at the fishing hut above Duteh
Gap Canal ; rare at the entrance to Trent's Reach.

ACROSTICHOPTERIS PARCELOBATA, Sp. NOv,

Plate XCIV, Figs. 6, 7,11, 14.

Ultimate pinna or pinnules very short, terminating in a three-lobed
segment or pinnule; principal segments or pinnules rapidly diminishing in
ascending in the number of segments or lobes; the lowest pinnules or
principal segments narrow and cuneate at base, as are all, mostly cut
deeply into two unequal lobes, the upper ones being the smaller, both sub-
divided one or more times into strap-shaped laciniz, which end in nar-
rowly oblong obtuse teeth; nerves forking repeatedly in a dichotomous
manner, so that the ultimate branches end in the teeth; fructified forms not
seen.

Loecalities: Fishing hut above Duteh Gap Canal; road-side near Poto-
mae Run; rare.

The one shown in Fig. 11 from the Dutch Gap locality differs some-
what from that in Fig. 6 from the same locality and from that in Fig. 7
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from near Potomac Run, but the difference is not sufficient to separate
them. Figure 14 gives, magnified, a complete leaf corresponding to those
of Fig. 7, but more complete than any found on that specimen.

ACROSTICHOPTERIS CYCLOPTEROIDES, 8p. NOV.
Plate XCIV, Fig. &,

Pinnules rounded, fan-shaped, cyclopteris-like in form, divided to the
base into three principal laciniee, which in turn are subdivided at different
distances from the base into subordinate lobes; laciniz all oblong, diverg-
ing flabellately, the principal ones cuneate at base; they end in obtuse
oblong teeth, which are quite narrow ; nerves obscure, but, as in the gen-
eric description, ‘dividing repeatedly in a dichotomous manner from the
base and diverging flabellately, so that the ultimate branches end in the
teeth; fertile forms not seen.

Locality : Fishing hut above Duteh Gap Canal; rarve.

Several specimens of this plant were found, but they appear only in
the form of detached pinnules, one of the largest of which I have figured.
It has a small bit of the rachis still attached. . This plant shows a number
of detached pinnules lying as if they had fallen from the same plant. It
is more like Buieropsis than any of the species of Aerostichopteris, and in its
fragmentary state, with fructification not shown, it may belong to that
genus of conifers.

ASPLENIUM L.

The genus Asplenium found by Heer so abundant in the Jurassic flora
of Siberia is not determined positively in the Potomac flora. The species
described below—dA. dubium—quite possibly may belong to the tribe of
the Aspidice, being found in the section with oblong sori as in Fadyenia.

ASPLENIUM DUBIUM, Sp. OV,

Plate X, Fig, 9.

Frond bipinnate or tripinnate ; pinnules oblong, subacute, separate to
the base, alternate, nearly at right angles with the rachis; nerves furcate,
bearing the sori on the end of the upper branch, sori elliptical, in a row
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on each side of the midnerve, and not extending to the tips of the pin-
nules.

Locality : Fredericksburg; only one specimen found.

This plant is in too fragmentary a condition to make out its true char-

8 . . . il

acter. The shape of the pinnules is something like that of those of Dun-
ker's Neuwropteris Albertsii. The plant is quite near to Asplenivin argutulum
Heer.!

TIHINNFELDIA Ett. (ex parie).

Fronds bipinnate or tripinnate; pinnules varying much in size and
shape, mostly oblong, ovate-lanceolate, or oblong-obovate, decurrent and
mostly confluent at base, coriaceous; primary nerve of the pinnules dis-
solved before attaining the apex into many dichotomous nerves ; secondary
nerves going off at a very acute angle, diverging in ascending, several
times dichotomous.

The deseription given above for the genus is very nearly that given
by Schimper. There are several species of ferns in the Potomac flora
which would come under the group having these characters. The plants,
however, are not common, except at the 72d mile-post, near Brooke, where
T hinnfeldia variabilis is the most common fern.

THINNFELDIA VARIABILIS, 8p. nOv.
Plate XVI1I, Figs. 3-7; Plate XVIII, Figs. 1-6.

Frond bipinnate or tripinnate; rachises of the pinnm stout, arbores-
cent; pinnules lobed or toothed, with mostly ovate-obtuse lobes or teeth,
short, varying much in size and nature according to position on the frond,
passing in ascending, in the upper part of the pinnw, through toothed and

undulate pinnules into entire ones; lower pinnules attached by the rachis
~alone, and deeply cut into broadly ovate-obtuse lobes; up higher in the
pinnge and on the frond they have ovate teeth and are attached by the
middle of the much-narrowed base, and are slightly decurrent; towards
the top the ultimate pinnw pass into erenately lobed segments and these
into lobed and toothed pinnules, like those lower down; all are acute;

I Flor, Foss. Arc., vol, 4, pt. 2, Beitviige zur Flor, Ostsib., PL. 111, Fig, 7; P1. XIX, Figs. 1-4.
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leaf-substance thick and leathery; midnerve neuropteris-like, and vanish-
ing before attaining the apex of the pinnules; lateral nerves oceur in the
lower portions of the pinnules mostly in nerve groups; all go off very
obliquely and fork usually several times, very fine and closely placed, but
distinet.

Loealities: 72d mile-post, near Brooke, common, and the most abun-
dant fern; road-side near Potomac Run; rare.

All the specimens figured, except that in P1 XVIII, Fig. 6, come from
the 72d mile-post, near Brooke. Strange to say, while the plant is abun-
dant at the 72d mile-post, not a trace of it can be seen at the “bank” near by,
This is a striking illustration of the localization of the species in this flora.

Taken as a whole this Thinnfeldia is unlike any described fossil.
Some of the pinnules in shape remind one of T. rhomboidalis Litt., given
by Schenk.!

THINNFELDIA GRANULATA, $D. DOV.
Plate XXVI, Figs. 10-12; Plate XXVII, Figs. 1-5, 8; Plate CLXIX, Fig, 1,

Frond bipinnate or tripinnate; rachises comparatively stout; leat-
substance thick; pinnules varying in size and shape with their position on
the pinne and frond; in shape they are ovate-elliptical to subrhombic, the
lower ones irregularly eut into oblong to elliptical lobes; the lower surface
of the pinnules has a very fine granulation between the nerves, which can
be seen distinetly only by the help of a lens; nerves closely placed, very
fine but distinet on the under surface of the pinnules, repeatedly branching
and diverging flabellately.

Loealitics : Fishing hut above Dutch Gap Canal, and road-side near
Potomac Run; rare.

The plant oceurs more commonly at the former locality, where several
specimens were found. It is very rare at the locality near Potomac Run.

THINNFPELDIA ROTUNDILOBA, Sp. NOV.
Plate XXVII, Figs. 6, 7,
Frond bipinnate or tripinnate; principal rachis rather stout; pinnules
with thick texture, alternate, broadly ovate in outline, obtuse, cut more or

' FPoss. Flur, der Grenzschichten, Pl XXVIIL, Figs. 4, 5.



112 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

less deeply into subrhombic or broadly elliptical and rounded lobes;
nerves numerous, closely placed, slender but distinet, repeatedly branching
in the lower lobes, and diverging flabellately ; midnerve in the terminal
lobe dissolving in branches some distance below the summit, and in its
lower portion sending off very obliquely nerve bundles or branches which
fork one or more times.

Localities: Fredericksburg; road-side near Potomac Run very rare.

This plant in some of its forms is something like 7. granulata, but it
shows none of the granulations and the pinnules are more obtuse.

STENOPTERIS SAPORTA.

Frond large, bipinnatifid; rachis slender and narrowly winged;
pinnze subopposite; segments of the pinne long, linear, bluntly termi-
nated, showing the same width and structure as the parts to which they
are attached; that is, a slender, narrowly winged midnerve, segnments some-
times forked at their tips. This deseription given by Schimper® agrees
well with one of the Potomac species, and for this reason I place it pro-
visionally in Saporta’s genus,

STENOPTERIS VIRGINICA, Sp. 1IOV.
Plate XXT, Tig. 2.

Frond unknown; lobes of the pinnules or pinnze of ultimate order,
forking at the ends or simple; pinnules and lobes coriaceous, strap-shaped,
subacute, having a single slender nerve,

Locality : 72d mile-post, near Brooke; rare.

This plant agrees with Saporta’s genus Stenopteris, which contains, as
far as certainly made out, only the single species S. desmomera. The
description, however, which makes the midnerve narrowly wi nged does not
apply, as the lamina on each side of that nerve in the Potomac plant are
comparatively wide. Only a single specimen was found at the Brooke
loeality.

{Zittel's Handbueh der Palwountologie, vol. 2, p. 111,
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Axcropreriniuy, Schimper.

Frond simply pinnate; pinnules long, linear, more or less narrowed
towards their ends, rounded at the base or nearly heart-shaped, attached
to the principal rachis by the midnerve alone, which sometimes forms a
disarticulating short pedicel; midnerve strong, lateral nerves going off
obliquely and abruptly, taking a horizontal position or bent somewhat
obliquely upwards, simple and forked.

This deseription given by Schimper! agrees exactly with a number of
species found in the Potomac flora.  Awngiopleridium is a characteristic
Jurassic type, and the number of species of this genus occurring in the
Potomag flora adds decidedly to the Jurassic element otherwise so strongly
represented in this flora.

ANGIOPTERIDIUM AURICULATUM, Sp. NOV.
Plate V11, Figs, 8-11; Plate XXVIII, Fig. 1.

Frond pinnate; pinnules thick and leathery, long linear, subacute,
remotely placed, free to the base, auriculate at base, attached by the mid-
rib alone; auricles of the bases of the pinnules overlapping the upper sur-
face more or less ; midrib of pinnules rather stout and rigid; lateral nerves
often obscurely shown, fasciculate or bifurcate, and towards the tips simply
forked. :

Localities: Fredericksburg; road-side near Potomac Run; rare.

The plant is rare at each locality, but is most common at Fredericks
burg. It is something like Pleris longipennis Heer,” but there is no reason
to think that it is a Pleris. Tt resembles Pecopleris salicifolia,” Oldham and
Morris. The forms figured in Figs. 8, 9, 11 occur at Fredericksburg;
Fig. 10 oceurs at the locality near Potomae Run. This is different from
the others in the great length of the pinnnles and in the fascieulate nerves,
which are bifurcate, with the branches again forking near their tips. The
nerves are ohscure on the upper surface of the pinnules. The main rachis
is stout and keecled on the under surface, as is shown in Fig. 9. On the

L Zittel’s Hand-bool, vol. 2, p. 134.

2Foss. Flor. Are., vol. 6, pt. 2, Pl. X, Figs, 5-13.

“Foss. Flora of the Rajmahal series, Pl. XXVII, Fig. 2.
MON XV—-8
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upper surface the auricles at the base of the pinnules overlap more or less
the surface of the main rachis.

ANGIOPTERIDIUM NERVOSUM, Sp. LOV.
Plate XXIX, Fig. 2.

Frond unknown; pinnules seen only in fragments, but apparently
long, 3.5 wide; midnerve comparatively very slender; leaf-substance
comparatively thin; lateral nerves slender but distinet, going off at an
angle of over 45°, arched backwards slightly for a short distance from the
midrib, and then inelined forward towards the tip of the pinnules; simple
or forking at various distances between the midrib and margin.

Locality: Fredericksburg; rare.

This plant was found in only a few small fragments. The nerves on
the right-hand, half of the figure are distorted by pressure. They are
shown in their normal position in the left-hand half. It is something like
Teoniopteris  Stenoneura Schenk,! and also Twniopteris tenwinervis Brauns,
as given in Figs. 3, 4, of the same plate, but it is larger than either, and
has the nerves more dichotomous than the last. It is also a little like
Teendopteris vittata Brongn. It has nearly the nervation of Aungiopteridium
McClellandi of the Indian flora.

ANGIOPTERIDIUM ELLIPTICUM, Sp. NOV.

| Plate XXIX, Fig. 3.

Frond unknown; pinnules elliptical, length, 37", maximum width
15™; leaf-substance membranaceous; midnerve comparatively very stout ;
lateral nerves slender but very distinet, going off at an acute angle and
then obliquely ascending to the margin, mostly forked at or near the base,
branches simple and nearly parallel.

Locality: Fredericksburg; only one specimen found.

This is a very distinet but unusually small plant. It seems to be
neaver to Stangerites ensis Oldham and Morris, than any other. This has
been made an Angiopteridium by Schimper. Possibly this may be a young
leaf of some of the species described under another name in the Potomae
flora.

! Foss, Tlor, der Grenzschichten, Pl. XXV, Fig, 5.
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ANGIOPTERIDIUM DENSINERVE, Sp. nOv.
Plate XXIX, Fig. 4.

Only a small fragment of a pinnule seen; midnerve slender; lateral
nerves slender, closely placed, going off at an acute angle and maintaining
the same direction to the margin, nearly parallel, forked at the base or
above.

Locality: Fredericksburg.

Only one fragment was found, but this seems to indicate a well-
marked species.

ANGIOPTERIDIUM PACHYPHYLLUM, sp. NOV.
Plate XXIX, Fig. 5.

Frond unknown ; pinnules apparently long and proportionally quite
narrow ; midrib stout and prominent; leaf-substance thick, shining, and
leathery, hiding the lateral nerves on the upper side.

Loecality: Fredericksburg.

Only a fragment of a pinnule was found, so that its length could not
be made out. The specimen probably presents the upper surface of the
leaf uppermost.

ANGIOPTERIDIUM OVATUM, Sp. NOV.
Plate XXIX, Figs. 6, 7.

Frond unknown ; pinnules ovate, broad and rounded at base, truncate
and serrately toothed at the tip; maximum width, 36™"; length, §;
midnerve stout at base and split up into branches at the summit; leaf-
substance membranacecous ; lateral nerves slender but very sharply defined,
remote, going off at an acute angle, arched backward near the base and
forward higher up, forked near the base or above, branches slightly di-
verging, mostly simple, very rarely forked near the margin.

Locality : Fredericksburg.

This is a very rare plant, but a distinctly defined one. The two
specimens figured were so placed as to indicate that they belonged to the
same pinnule, Iig. 7, representing the tip, corresponding to Fig. 6.
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This plant is more like Mucrotaniopteris ovata Schimper, Twniopleris
ovalis Oldham and Morris, from Bindrabun, India, than any other deseribed
fossil.  The apparent stipe in the plant of Oldham and Morris seems to
be simply a portion of the midnerve stripped of the lamina of the pinnule.

ANGIOPTERIDIUM STRICTINERVE, 8pP. DOV.
Plate XXIX, Figs. §, 9.

Frond pinnate; principal rachis stout and rigid; pinnules elongate-
lanceolate; midnerves strong, rounded, and prominent; leaf substance
thick ; lateral nerves closely placed, forked mostly at their insertion,
rarely higher up, sometimes simple, branches simple and parallel, arched
near the base strongly backward and above curved slightly forward, thin
but distinet.

Locality : #redericksburg; rare.

Although rare, this iy the most common species of the genus at
[redericksburg. In the shape of the pinnules and in the course of the
lateral nerves it is something like Oleandridium {tenwinerve Schimper,
Teeniopteris tenwinervis Brauns, as figured by Schenk,' but that is a simple
frond.

ANGIOPTERIDIUM STRICTINERVE, Var. LATIFOLIUM. Sp. DOV.
Plate XXX, Figs. 1, 5.

Frond unknown ; pinnules larger than in the normal 4. strictinerve,
in some ecases, as in Fig. 5, attaining the width of 44™; midrib com-
paratively stout; lateral nerves fine but distinct and sharply defined, often
simple, forking at the base or higher up, branches simple and parallel,
arched backward in the lower portion of the lateral nerves and then
inclined forward.

Locality: Fredericksburg; rare.

This plant is in some points similar to Augiopteridium nervosum,
deseribed elsewhere, but the nerves are finer and more closely placed. In
Fig 1 there are two fragments of pinnules so placed as to indicate that
they belong to the same frond, coming off pinnately from a common

rachis.

' Toss. Flor, der Grenzschichten., P1. XXV, Fig. 3.
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ANGIOPTERIDIUM DENTATUM, Sp. Nov.
Plate XXX, Figs. 6, 7.

Frond pinnate; leaf-substance thin; pinnules oblong-ovate, abruptly
narrowed at their tips, margins finely serrate, sometimes with double teeth;
midnerves strong towards their bases and attenuate towards their summits,
and near the apex splitting up into branches; lateral nerves going off at a
very oblique angle and curving out to meet the margin, simply forked or
several times forking, slender but distinet.

Locality : Frederickshurg; rare.

This plant in the general shape of the pinnules and the nervation is
much like the Neuropterids of the Carboniferous era, and is peculiar in
the fine toothing of the margin. I place it provisionally in the genus
Amngiopteridium, but possibly this and A. evatum should be made a new genus.
This plant seems to be a type between Thinnfeldia and A ngiopteridium.

ASPLENIOPTERIS, gen. nov.

Frond bipinnate or tripinnatifid; pinnules linear-lanceolate, or oblong,
acute to obtuse, lobed or toothed, sori proportionally very large, elongate
to narrowly elliptical, in a row on each side of the midrib, one in each lobe
or tooth, inserted on thick supports or segments, which represent the trans-
formed segments or lobes, placed on the anterior margin of these, and run-
ning down nearly their entive length. Type, Aspleniopteris pinnatifida.

This curious type of fern differs in some respects from all described
fossils. The most noteworthy feature is the contraction of the lobes or
teeth of the pinnules into thick leathery supports which bear the long nar-
row sori on their anterior margins, the general shape and position of the
sori resembling those features in Asplenium. Aspleniopteris pinnatifida may
be taken as the type, that being pretty fully represented in the parts found.
The genus may be compared with Dicksonia clavipes, Heer,! but, unlike
that plant, the sori are long, narrow, and not borne always on the summit
of the modified lobes. The genus seems to be a composite type, uniting
the features of Pleris, Asplenium, and Osmunda, resembling the latter in

L Flor. Foss. Are., vol. 4, pt. 2, Pl II, Fig. 7.
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the reduction of the lobes to mere supports for the sori. The singleness of
the sori in the lobes, their great size, and anterior position form peculiar
features.

ASPLENIOPTERIS PINNATIFIDA, 8p. NOY.

Plate XXII, Figs. 1-3, 6, 7.

Frond tripinnatifid ; rachis of the primary pinna or of the frond very
stout, rigid, and straight; pinne or pinnules alternate, varyving much in
length according to position, with strong rigid rachises: sterile pinnules
linear-lanceolate, subacute, lower ones very long, much diminished in
length in aseending, eut more or less deeply into erenate and rounded
teeth and lobes; lateral nerves in each lobe flabellate diverging, with the
branches forked or simple, nerves very strong and distinet; fertile pinnae or
pinnules very lorig, with strong rigid rachises, linear, subacute ; lobes or
teeth reduced to thick leathery supports, which bear the narrowly elliptical
sori on the anterior face; the sori very long, almost as long as the lobes,
standing one in each lobe, apparently included between the two branches
of a nerve that forks at the insertion.

Locality: IFredericksburg.

This remarkable plant is rare. 1 can not feel sure that the sterile
forms, Figs. 1-3, with rounded lobes belong to the same species with the
form depicted in Figs. 6, 7, possessing narrow subacute fructified lobes,
but the nervation and general character of the segments of the pinnw
indicate that they belong to the same species. The partially fruetified
form Pl. XXII, Fig. 7, has the lobes on the upper side mostly sterile, indi-
cating how they are modified in the development of the sori.

ASPLENIOPTERIS ADIANTIT'OLIA, SP. NOV.
Plate XVI, Fig. 6.

Sterile frond not seen; fertile frond bipinnate or bipinnatifid; pin-
nules or lobes redueed to leathery thick pedicels or, supports, which hear
on their anterior or upper margin narrowly elliptical or oblong sori; sori
proportionally very large.

Loeality : Fredericksburg; very rare.
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This small plant was found in too fragmentary a condition to permit
its full character to be made out. It has some features that resemble those
of Adiantum, especially the terminal position of the elongate sori on the
basal upper lobes and the two terminal segments. The basal upper seg-
ment is much larger than the others, and, unlike them, is subdivided into
several segments, which bear the sori on the tips of the lobes.

GLEICHENIA Swartz.

The genus Gileichenia seems, if present at all in the Potomac flora, to
be very feebly represented. In this respect the Potomac flora differs
areatly from that of nearly the same age described by Heer as coming
from Kome, Greenland.

(tLerenenia Norpenskionpr § Heer.
Plate XXI, Fig. 11.

Frond unknown; pinng linear, narrow : pinnules in the lower part of
the pinna separate to the base, in the upper portion united at base, oblong-
obtuse, minute; nerves of the pinnules distinet, consisting of a midnerve
which sends off alternately lateral nerves, which in the lower part of the
pinnules are forked, but in the upper portion are simple.

Locality : Fishing hut above Dutch Gap Canal; very rare.

This plant is found only in small fragments. In the absence of frue-
tification its identification with Gleichenia is not certain. 1t is very much
like (. Nordenskiildi eer.!

UNDETERMINED FERN, Sp. NOV.
Plate XXI, Fig. 12,
This small fragment is too incomplete to justify a description. It
reminds one of Aspleniwm Dicksowianum Ileer?
Oceurs very rarely at the fishing hut above Duteh Gap Canal.

THYRSOPTERIS Kunze.
Sterile and fertile pinnules dimorphous; sterile frond decompound;
pinnules constricted at base, cut into lobes or teeth; nerves, lateral ones,

¢ Uompare Flor. Foss. Are., vol. 3, pt. 2, PL I, Fig. 1.
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going off obliquely or under an acute angle; fertile pinnw contracted ;
sori globose, paniculate or racemose, inserted on a pediceled involucre,

This deseription, given by Heer! for the genus Thyrsopteris, so far as
the portion pertaining to the sterile frond is concerned, agrees well with a
large number of species in the Potomac flora. These I place provisionally
in the genus ZLhyrsopteris, on account of the great resemblance that the
shape of the pinnules, the lobing, and the nervation show to the sterile
forms of various species determined to be Thyrsopleris by their fructifica-
tion. As, however, no fructification is found in the Potomac species, the
placing of these plants in the genus must be regarded as provisional. It is
quite possible that some of them belong to Aspidium and Dicksonia. The
genus Thyrsopleris seems to be eminently a Jurassic type of fern. ITow-
ever it may prove to be with the fructification of the various species
assigned in this memoir to this genus, it is probable that they are at least
distinct and true species. The great variety and comparative abundance
of these forms show that this type was developed in the Potomac flora to
an unusual degree. They surpass all other types, even that of Cladophle-
bis, and give a decided Jurassic facies to the assemblage of ferns found
in this flora. Even if we can not by fructification determine the affinities
of fossils with living plants, the large development of sterile forms of well-
marked types is of importance in fixing the character of a flora.

It should be noted that a number of the species of Thyrsopteris
described in the following pages show a good many features similar to
those of Sphenopteris Mantelli, as described by Schenk and Heer.

TuyrsopTERIS VIRGINICA, Sp nOV.
Plate XXIV, Fig. 1.

Frond not seen; pinnwx of ultimate order, linear-lanceolate, acute, nar-
rowed to a petioled base, and cut very obliquely into oblong lobes, the
lower of which are obtusely dentate; rachis of ultimate pinnules very
slender; lateral nerves in each lobe flabellate, sending off branches which
in the lower lobes are once or twice divided, in the upper ones forked or
simple, rather remote, very distinet and strong.

"Flor. Foss, Are., vol. 4, pt. 2, p. 28,
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Locality : Hill-side near Potomac Run; very rare.

This plant is not unlike the undetermined plant Pl. XXI, Fig. 12, and
may be the same. The fragments found are too small and rare to permit
its true nature to be made out. It is a little like Heer's plants, Adiantites

fympharwm, and Dicksonia (Asplenium) Johnstrupi.

THYRSOPTERIS BREVIFOLIA, Sp. nov.

Plafe XXTV, Figs. 5, 10,

Frond bipinnate or tripinnate; rachises slender; ultimate pinnze long,
going off at a large angle and slightly curved upwards, linear, alternate;
pinnules all very short in proportion to their width, lower ones separate to
the base, upper ones united to form a narrow wing ; pinnules much nar-
rowed at base, cut obliquely more or less deeply into lobes or teeth accord-
ing to position on the frond; lobes of the lower pinnules cuneiform or nar-
rowed at base, very obtuse, fan-shaped and emarginate; of the upper ones,
oblong or ovate, very obtuse, towards the ends of the pinnwe reduced to
oblong or ovate blunt teeth or lobes; nerves in the lower lobes of the
lower pinnules flabellate, remote, forking once or twice in the upper lobes
of the lower pinnules, and in the upper pinnules single, all quite distinet.

Locality: Red clay ball in the banks of Dutch Gap Canal; rare.

This well characterized and elegant little plant is near to Sphenopteris
dissocialis Phillips, It reminds one also of Sphenopteris hymenophylloides
Brongn.

THYRSOPTERIS DENTATA, Sp. NOV.
Plate XXTV, Figs. 4, 6, 7, 8; Plate XXV, Figs, 1, 2.

Frond bipinnate or tripinnate, arboreseent?; leaf-substance thick;
rachises narrowly winged; compound pinnz terminating in a lobed acute
segment; ultimate pinna or pinnules opposite or subopposite, reduced
towards the ends of the compound pinnez to dentate pinnules, and at the
summit to united lobes; united at hase to form a narrow wing, those of
the lower part of the frond cut deeply into oblong or subquadrate spiny-
toothed lobes or pinnules; those higher up have obliquely cut lobes and
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teeth of varying depth, the basal ones subquadrate or ovate and spiny-
toothed ; the ultimate pinnm or pinnules gradually diminish towards the
ends of the compound pinne; the nervation in the pinnules and lobes
rather variable according to the position of the part, remote, very distinet
and strong ; the lower pinnules and lobes have a midnerve sending off on
‘each side alternate branches either forked or simple, in the upper ones
either once forked or simple. '

Loealities: Fredericksburg; hill-side near Potomac Run; red clay ball
in banks of Duteh Gap Canal; rare.

This handsome plant is characterized by its subquadrate, acutely den-
tate lobes and pinnules, and by the remoteness and strength of the nerves
in them. It is not common at the localities where it is found. It is near
to Phillips’s Sphenopteris affinis.

THYRSOPTERIS NERVOSA, Sp. NOV.
Plate XXV, Tligs. 4, 5, 16; Plate XXXVII, Figs. 2, 4; Plate XXXIX, Fig. 5; Plate XL, Fig. 6.

Frond bipinnate or tripinnate, arborescent; principal rachis flexuous,
rather slender; ultimate pinnze alternate, remote; pinnules alternate ; leaf-
substance thick, very obliquely inserted on the rachis, in shape oblong-
acute, in the lower ones cut rather deeply into subrhombic basal lobes,
which toward the tips of the pinnules pass into ovate or elliptical lobes and
teeth, in the upper ones cut into elliptical acute lobes and teeth; the pin-
nules narrowed at base nearly or quite into a petiole; nerves very distinet,
slender, closely placed, going off from the midnerve very obliquely, diverg-
ing flabellately into each lobe and tooth, deeply forked, forking repeat-
edly, the branches subparallel.

Localities : Fredericksburg; hill-side near Potomac Run; not very
rare.

This is a very fine fern, and although the fragments found are not
large, they evidently belong to plants that must have attained very consid-
erable dimensions. It has some similarvity to Lhyrsopteris prisca Heer.
The fragment shown in PL. XXV, Fig. 16, has longer and narrower lobes
than the normal forms and may be different.
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THYRSOPTERIS RARINERVIS, 8p. NOV.

Plate XXVI, Figs. 6, 7; Plate XLIII, Figs, 4-6; Plate XLIV, Figs. 1. 2, 5; Plate XLIX, Fig, 2; Plate
CLXIX, Figs. 6, 7.

Frond tripinnate, arborescent; principal rachis and that of the penul-
timate pinnae strong, rigid, straight; that of the ultimate pinna rather
slender; penultimate and ultimate pinnwe alternate: ultimate pinnae more
or less distinctly petioled, linear-lanceolate, aente; pinnules diminishing
in size from the bhase to the tips of the ultimate pinnse, passing from
toothed pinnules separate nearly to the base, through entire pinnules more
fully united, to lobes at the summit of the pinnz; pinnules linear to
narrowly elliptical, acute, obliquely placed, decurrent, and united at base
to form a wing of varying width, thick and leathery, narrowed at base,
those of the lower portion of the frond and of the pinnze minutely dentate;
towards the summit of the compound pinna the ultimate pinne reduced
to lobed and toothed pinnules; nerves of the pinnules of the normal kind,
composed of a distinet midnerve, which sends off alternately into each lobe
or tooth a single nerve.

Localities: Fredericksburg; 72d mile-post, near Brooke; White House
Bluff; entrance to Trent's Reach.

This fine plant is pretty widely distributed, and at White Ilouse Bluff
it is by far the most common fern. The forms depicted in Pl. CLXIX,
Figs. 6, 7, come from this place, and are plainly but small portions of
what were once large fragments. The plant is not common at the entrance
to Trent's Reach. Pl XLIV, Fig. 2,
men found here. Fig. 1 of the same plate, and PL XLIX, Fig. 2, give

gives, slightly restored, a fine speci-

two very good specimens which come from Fredericksburg, The first
named seems to be the upper part of the compound pinna depicted in the
last-named figure. The principal rachis seems to have been keeled or
ridged on the under side.

This plant is one of the Sphenopteris Mantelli type, and perhaps by
some would be united with that species, but it is more robust, and the
pinnules are more like those of the Thyrsopleris type. It looks in some
points a good deal like Sphenopteris longifolia, Dunker (Mon. Weald., Pl VIII,
Fig. 4), which Schenk unites with S. Gapperti. Tt however differs from S.
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Gepperti in tho leathery texture of the pinnules and in other points. In
the cutting of some of the pinnules there is a good deal of likeness to
T. elegans, Kunze, the living species and the sole survivor. It may also be
compared with Asplenium Dicksonionum Teer! It resembles more than
any other described fossil Thyrsopleris elongata Geyler.?

TryrsoPTERIS BREVIPENNIS, 8p. nOV.

Plate XXXIV, Fig. 3; Plate XXXVI, Fig. 2; Plate XXXVII, Figs. 3, 9; Plate XXXVITI, Fig. 13
Plate XL1, Fig. 4.

Frond tripinnate; leaf-substance thin; penultimate pinnew mostly
opposite, shorf; rachises slender, terminated by an obtusely lobed seg-
ment; lower ultimate pinna pinnate, with basal pinnules three lobed,
passing towards their tips abruptly through entive pinnules into lobes more
or less united, short; towards the upper part of the frond and compound
pinnz the ultimate pinnze pass rapidly into pinnules and lobes that are
more or less united; nerves departing in groups or nerve-bundles into
each lobe or tooth, flabellately diverging, and branching several times,
slender but rather distinet.

Localities: Red clay ball in banks of Duteh Gap Canal; fishing hut
above Dutch Gap Canal; Baltimore, collected by Meek; Deep Bottom.

This plant in facies is more like a Sphenopteris than any of the species
united under Thyrsopteris, and this feature is dependent in part on the
shortness of the ultimate pinnz and the abrupt passage from lobed pinnules
to united lobes. It is comparatively abundant among the plants collected
by Meek at Baltimore, but is rare at the other localitics. There are a
number of these species with Sphenopteris facies found in the Potomae
" flora which differ sufficiently to forbid their union in one species. They
may be noted as Thyrsopterids with a Sphenopteris facies.

THYRSOPTERIS ALATA, Sp. nov.
Plate XXXVI, Fig. 2.

Frond unknown, probably tripinnate; principal rachis narrowly
winged, very slender, somewhat flexuous; ultimate pinne alternate, short,

L Flor, Foss. Are., vol. 8, No. 2, PL. T, Figs, 1-5.
2Foss, Pll. Juraform, Japaus Palwontographiea, vol. 24, 1877, Pl. XXX, Fig, 5; Pl XXXI, Pigs. 4,5,



DESCRIPTION OF THE SPECIES. 125

with 2 winged rachis; lower pinnules with oblong lobes rounded at the
ends, cut very obliquely and more or less deeply, passing towards the
tips of the ultimate pinnz into oblong-obtuse lobes all minutely toothed
on the summits or terminal margins; nerves distinet, diverging flabellately
in each lobe and forking several times; the midnerve of the pinnules
splitting up towards its summit.

Loecality : Till-side near Potomac Run; rarve.

This plant in the position of the toothing resembles Sphenopteris
aerodentata, but the lobes are narrower and the rachises winged, characters
not found in that species.

THYRSOPTERIS DIVARICATA, Sp. NOV.
Plate XXXVII, Figs. 5-8; Plate CLXX, Yig. L.

Frond tripinnate; principal rachis slender, slightly flexuous; ultimate
pinnz remote, alternate, short; penultimate pinna terminating usuaily in
a three-lobed segment; pinnules of the lower part of the frond and com-
pound pinnie cut more or less deeply and quite obliquely into oblong or
ovate lobes, the two basal lobes being cut down nearly to the midnerve,
often with three teeth, diverging more or less widely. Towards the tip of
the ultimate pinne and the summit of the frond the pinnules pass through
toothed elliptical pinnules into simple pinnules and lobes; midnerve of the
pinnules splits up at the tip into branches; nerves go off obliguely into
each lobe or tooth, composed in the lower ones of a midnerve, which gends
off alternately on each side branches forked or simple, composed in the
upper ones of forking and simple nerves.

Localities: Fishing hut above Dutch Gap Canal; Fredericksburg;
red elay ball in banks of Dutch Gap Canal; rather rare.

This plant is noteworthy for the peculiar divergence of the two lowest
lobes in the pinnules and the extreme slenderness of the primary rachis. 1t
is not common, and appears not to be nearly allied to any deseribed fossil.

TuyrgoprERIs MEEKIANA, sp. nOv.
Plate XXXVIII, Figs. 2-4, 3; Plate L, Figs. 7, 8; Plate LI, Fig. 3.

Frond tripinnate, arborescent; pinnwm and pinnules much erowded ;

rachises, especially the principal ones, as a rule, very stout; ultimate
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pinne alternate or subopposite, short, and in the lower portion of the frond
spreading; pinnules in the basal portion of the ultimate pinne, in the
lower part of the frond, cut deeply and obliquely into subacute, elliptical,
or subrhombic lobes, passing in the upper part of the ultimate pinne and
of the frond through round-lobed pinnules into entirve elliptical and acute
ones, and finally into lobes of the same shape; nerves in each lobe flab-
ellately diverging, composed of a midnerve which sends off alternately on
each side branches either forked or simple.

Localities: Baltimore, collected by Professor Meek; Fredericksburg ;
fishing hut above Dutch Gap Canal; one small fragment from Covington
street, Baltimore ; rare at most localities, but one of the most common
ferns in Meek’s collection made at Baltimore.

This is a Potomae Thyrsopterid of the Sphenopleris type. In some
features it is liké certain Potomac plants described under other names.
In lobing it is somewhat like Thyrsopteris brevipenwis, but the facies is
quite different, the rachis is stouter, the lobes and pinnze are more acute,
elongate, and crowded.

TovrsoPTERTS MEEKIANA, var. ANGUSTILOBA, 8p. nov.

Plate XXXVITI, Figs. 5-7,9; Plate XLIIIL, Fig. 8; Plate XLIV, Fig. 3; Plate XLVII, Tig. 4; Plate
XLVIIIL, Fig. 1; Plate LIV, Figs. 2, 11; Plate LV, Fig. 1; Plate LYI, Figs. 1, 3,

Frond tripinnatifid, arborescent?; rachises comparativel y slender;
pinnze and pinnules subopposite to alternate; pinnules of the lower parts
of the compound pinnz cut deeply and very obliquely into narrowly ellip-
tical acute lobes or teeth; pinnules of the upper portions passing through
those with elliptical or ovate teeth into entire ones; nerves as in 7. Meeki-
ana, but less spreading and not so copiously branched.

Localities: Baltimore, common in the plants collected by Meek,
occurring on the same pieces of shale with 7. Meekiana, and almost as
abundant as that species; fishing hut above Dutch Gap Canal; Fredericks-
burg; 72d mile-post, near Brooke.

This plant has the same general character as 1. Meekiana, but is
more slender than that and has the pinnules and pinne less crowded. As
these features appear to be constant, this form seems entitled to he considered
as a variety.
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THYRSOPTERIS CRENATA, Sp. IOV.
Plate XXXIX, Figs. 1, 2.

Frond tripinnate, arborescent; pinna and pinnules opposite; lower
penultimate pinnz without pinnules or pinna near the insertion on the
main rachis: leaf-substance of the pinnules thick and leathery; pinnee of
the lower portion of the compound pinna passing towards the summit of
the compound pinnw into crenately toothed and finally into entire pin-
nules; lower and basal pinnules crenately toothed, oblong fo subquadrate
in form, separate to the much narrowed base; upper pinnules entive, ellip-
tical to subrhombie, slightly decurrent, united more and more in ascend-
ing; nerves of the crenately toothed pinnules composed of a midnerve
which dissolves into branches towards its summit, sending off very
obliquely and alternately on each side mnerve-bundles curving strongly
outwards to enter the teeth, and several times subdivided, in the upper
entire pinnules composed of a midnerve sending off obliquely and alter-
nately lateral branches curved outwards and forked one or more times,
or gimple towards the tips of the pinnules; all lateral nerves strong.

Locality: Fredericksburg ; rather rare.

This fine plant seems to have no near affinity with any described
fossil. The rachises ave strong, rounded, and prominent.

THYRSOPTERIS INSIGNIS, Sp. NOV.
Plate XXXIX, Fig. 4; Plate XL, Fig. 1; Plate XLI, Fig. 6; Plate XLII, Figs. 1,2, 4; Plate XLIIT,
Figs. 1, 3.

Frond tripinnate, very large, arborescent; leaf-substance of the pin-
nules thick and coriaceous ; rachises strongly winged, sometimes a little
flexuous; pinnze of the first order very long and spreading ; ultimate
pinnze in the lower part of the frond very remote, subopposite to alter-
nate; pinnules quite variable, according to position on the frond and com-
pound pinnw, and always rather remotely and very obliquely placed,
alternate to opposite, and decurrent; in the lower part of the frond as in
Pl XXXIX, Fig. 4, and Pl XL, Fig. 1; oblong-lanceolate to narrowly
elliptical, acute, cut more or less deeply in the basal pinnules and very
obliquely into oblong or ovate acute lobes, those towards the tips of the
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ultimate pinne becoming entire and narrowly elliptical. In this portion of
the frond there is a distinet midnerve in each pinnule, which at its summit
splits into branches, while it sends off alternately and obliquely on each
side lateral nerves into the lobes. These in the basal lobes have a mid-
nerve which sends off’ alternately on each side simple nerves, and in those
up higher they fork once or twice; pinnules of the middle portion of the
frond and compound pinnz (see Pl XLII, Fig. 2) are remote, linear, acute,
and deeurrent to form a wing, cut into acute short teeth; midnerve and
lateral nerves of these rather slender but distinet; lateral nerves of each
tooth forking deeply, one branch ending in the tip of the teeth; pinnules of
the upper part of the frond and compound pinnwe (see Pl XLII, Figs. 1,
4) reduced to narrowly oblong lobes and teeth. The ultimate pinnee also,
in passing to the upper portions or tips of the compound pinnz, pass into
lobed and toothed pinnules similar to those down lower. The compound
pinnize most probably end abruptly with a terminal pinnule like those
lower down. (See PlL. XLIII, Fig. 1.)

Loealities: Fredericksburg; road-side near Potomac Run; rather
abundant at the former place, rare at the latter.

The variability of this splendid plant causes it in one or another of
its forms to approach several that are deseribed under other names. It
belongs to the Sphenopteris Mantelli type of Thyrsopteris, but the thick
leaf-substance, remoteness of the pinnge and pinnules, the strong wing,
and the once forking lateral nerves distinguish it. In Pl XLIII, Fig. 1,
the tip of a compound pinna is shown, and it has abruptly terminating it
a pinnule similar to those lower down. Itis a good deal like T. éinsignis,
var. angustipennis, as shown in Pl. XLIII, Fig. 3, but this latter does not
have the rachises winged. Among described fossils we find Aspidium
Johnstrupi, Heer,' something like the plant now in question.

 THYRSOPTERIS INSIGNIS, var. ANGUSTIPENNIS, Sp. OV,
Plate XLII, Fig. 3; Plate XLIII, Fig. 2.

Frond bipinnate or tripinnate, arborescent; rachises stout and promi-
nent; leaf-substance thick and leathery ; ultimate pinnze alternate ; pinnules

i Compare Flor. Foss, Are., vol. 3, No. 2, L I, IPigs. 6, 7,
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alternate, linear, acute, narrowed to a long, slender, wedge-shaped base, and
attached by the midnerve alone; pinnules cut more or less deeply and
obliquely into oblong or narrowly ovate, acute, diverging teeth; midnerve
slender; lateral nerves simple, one in each lobe or tooth, slender.

Locality : Fredericksburg; rare.

This plant belongs to the Sphenopteris Mantelli type, and is strikingly
like T. insignis. The rachis, however, is not winged, and the pinnules are
narrowed to a longer and more slender base. This plant is not uncommon
at Fredericksburg, and is sometimes found with pinnules even more slender
than those depicted. They cover with a confused heap some fragments of
the rock.

THYRSOPTERIS DENSIT'OLIA, sp. NOV.
Plate XXXIX, Fig. 3; Plate XL, Figs. 2-5; Plate LI, Fig. 5.

Frond tripinnate, arborescent; leaf-substance thick and coriaceous;
prineipal rachis strong, keeled on the under side; pinne of ultimate order
alternate, short, linear-lanceolate, acute; pinnules crowded, obliquely
placed, short, subacute to obtuse, much narrowed at base, and decurrent
in the basal ones to form a partial wing, those higher up united more and
more, and passing through entire pinnules into more or less united lobes:
lower or basal pinnules cut very obliquely more or less deeply into sub-
acute to obtuse teeth; nerves very slender and seen with difficulty, com-
posed in the pinnules of a midnerve which sends off obliquely and alter-
nately into the teeth lateral merves, which are once or twice forked and
curve outward.

Loecalities: Fredericksburg; 72d mile-post, near Brooke; not un-
common. '

This plant is near Thyrsopleris insignis, but the pinnules do not form
a continnous wing, and they are, as a rule, shorter and broader than those
of the latter. The pinnules are more crowded, and the nerves differ much.
This plant has some resemblance to the Wealden fossil Sphenopteris
Gapperti Dunker.

MON XV

9
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THYRSOPTERIS CRASSINERVIS, Sp. NOV.

Plate XLI, Figs. 1-3.

Frond bipinnate or tripinnate; rachises all slender; ultimate pinnae
opposite or subopposite, short, subacute; penultimate pinnae very long;
upper basal pinnule of the ultimate pinnee heteromorphous, much larger
than the others, cut more or less deeply into three obtuse lobes or teeth;
pinnules mostly elliptieal or subrhombic, lower ones separate to the base,
upper ones more and more united and passing into ovate lobes; leaf-
substance thick; nerves very strong, standing out like threads; midnerve
of the pinnules splitting up into branches at the summit, sending off alter-
nately on each side lateral nerves which branch once or twice, and in the
lobes of the heteromorphous pinnule sending off a flabellately diverging
nerve-bundle, the branches of which mostly fork near their ends.

Locality : Fredericksburg ; rather rare.

This belongs to the Sphenopteris type of Thyrsopteris, and resembles
in some respects several of that type, but. it is distinguished by its strong
nerves and heteromorphous upper basal pinnule.

THYRSOPTERIS DECURRENS, Sp. NOV.

Plate XLIII, Fig. 7; Plate XLVI, Figs. 2, 4; Plate XLIX, Figs, 5-7.

Frond tripinnate, arborescent, of large size?; principal rachis some-
what flexuous; rachises of all orders winged; pinnules decurrent, rather
remote, varying in shape according to position and consequent lobing
from oblong to linear-acute, diminishing much in size and depth of lobing
in ascending towards the summits of the compound pinnge, much narrowed
at base and going oft obliquely ; the lower pinnules deeply and obliquely
cut into narrow, oblong, obtuse lobes, upper ones narrowly oblong to
linear, with acute, elliptical, shallow teeth; nerves in each lobe or tooth
distinet, in those of the lower parts of the pinne deeply forked, in those
of the upper parts simple, all very oblique and approximately parallel.

Localities: Red clay ball in banks of Duteh Gap Canal; Fredericks-
burg; 72d mile-post, near Brooke; hill-side near Potomac Run; fishing-
hut above Dutch Gap Canal; in all places rather rare,
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This is one of the most widely diffused of the Potomac ferns. In
that respect it differs from most of the ferns of this formation, for they are
usually much isolated in occurrence. It does not secem to be nearly allied
to any known fossil.

THYRSOPTERIS ANGUSTIFOLIA, Sp. NIOV.
Plate XLIV, Fig. 4; Plate XLV, Fig. 8; Plate XLVIII, Fig. 2; Plate XLIX; Figs. 3, 4; Plate LV,
Fig. 2; Plate LVIII, Tig. 8.

Frond tripinnate, arborescent; pinnules and lobes narrowly oblong to
acute; pinne and pinnules usually much crowded ; ultimate pinnae and
pinnules alternate, diminishing in passing towards the ends of the com-
pound pinnze into pinnules and lobes; pinnules and lobes narrow, obliquely
cut, in shape narrowly oblong to linear, lower pinnules separate to base,
and furnished with narrowly elliptical acuie lobes and acute tecth, passing
in ascending into more and more fully united narrowly elliptical teeth;
nerves in each lobe of the upper pinnules forked, with the upper branch
forking again or single in some cases. In the lower pinnules the lobes have
a midrib with alternate simple branches going off on each side; midrib and
lateral nerves of the pinnules all slender.

Localities : Entrance to Trent’s Reach; fishing-hut above Duteh Gap
Canal; 72d mile-post, near Brooke; hill-side near DPotomac Run; not
common anywhere.

This is a widely diffused fern. It is distinguished by the narrowness
of its lobes and pinnules and the absence of a wing on the rachises. It
belongs to the Sphenopteris Gapperti type of Thyrsopteris. Some of the
specimens sent from Professor Uhler’s collection, gotten at Baltimore, to
New Orleans, and thus lost, were similar to this plant, and hence it
probably occurs at Baltimore.

THYRSOPTERIS MICROPHIYLLA, Sp. NIOV.
Plate XLV, Figs. 1, 2, 4, 5.
Frond tripinnate, large, arborescent; principal rachis strong; penult-

imate pinnz alternate, with strong rigid rachises comparatively short, ter-
minated abruptly by an ultimate pinna similar to those lower down on the
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compound pinna; ultimate pinna of the upper part of the frond (see Fig.
2) reduced to acute, elongate, elliptical lobes and teeth; the ultimate pinnee
subopposite to alternate, obliquely placed, linear-lanceolate, subacute, with
slender midribs terminated by an elliptical subacute lobe, attached to the
principal rachis by a much narrowed base, composed of the midnerve with
a narrow wing; pinnules small, linear-oblong to elongate-elliptical, acute
to obtuse, basal ones separate nearly to the midnerve, those of the ultimate
pinnz slightly notched into acute teeth; pinnules towards the tip of the
ultimate pinnz and higher on the frond without the teeth and more united
at base; nerves in the basal pinnules composed each of a slender midnerve,
which sends off on each side alternate simple nerves which go one to each
“tooth; in the lobes and simple pinnules higher on the frond, the nerves once
or twice forked or simple; usually the second forking oceurs in the upper
branch of the forking nerves and is found in the lower pinnules of the frond
on the ultimate pinne. .

Localities : Fredericksburg, not uncommon; hill-side near Potomac
Run; rare.

This fine plant belongs to the Sphenopteris Mantelli type of Thyrsop-
teris, and is in some of its forms like 1. rarinervis and T. angustifolia. It
is not winged, however. All the specimens figured except the small one
(Fig. 5) come from Fredericksburg.

THYRSOPTERTS PACHYRACHIS, 8. NOV.
Plate XLVI, Figs, 3, 5; Plate XLVII, IMigs. 1, 2; Plate XLIX, Fig. 1,

Frond tripinnate, large, arborescent; pinnx and pinnules usually
crowded; rachises very stout, round, and prominent; ultimate pinnse op-
posite to alternate, lanceolate in outline, rather short; pinnules passing
rapidly into lobes and teeth towards the upper part of the frond and
compound pinnz; lower pinnules narrowed to the base, oblong or sub-
quadrate, acute, cut more or less deeply and very obliquely into narrowly
elliptic acute teeth. In the upper parts the pinnules become narrowly
elliptie, toothed, and united by decurrent bases, or pass into very obliquely
placed teeth of the same shape. The ultimate pinn® pass into pinnules
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in the upper part of the compound pinnz. The nerves arve fine but dis-
tinct, closely placed, deeply forked, flabellately diverging in each lobe and
tooth, consisting of a slender midnerve, which sends off very obliquely
deeply forked or simple branches.

Localities: Fredericksburg; road-side near Potomac Run; near Tel-
egraph Station; fishing-hut above Dutch Gap (lanal ; rare everywhere.

This fine plant belongs to the Sphenopteris longifolia type of Wealden
ferns, Its facies is one highly characteristic of the Potomac ferns, includ-
ing more forms than auy other. It is not closely allied to any described
fossil known to me.

THYRSOPTERIS ELLIPTICA, S]. OV.

Plate XXIV, Fig. 3; Plate XLVI, Fig. 13 Plate L, Figs. 6, 9 Plate LI, Figs. 4, 6,7; Plate LIV, Fig,
6: Plate LV, Fig. 4; Plate LI, Figs. 6, 7; Plate LVIL, Fig. 6; Plate LVIIL, Fig. 2.

Frond quadripinnate, large, spreading, and arborescent; rachises
strongly winged, keeled on the under side: principal rachis very stout, and
often more or less flexuous; leaf-subtance of the pinnules thick ; arrange-
ment of the ultimate pinnze various. The plant shows a tendency to a pal-
mate mode of subdivision of the principal rachis (see PL LVI, Fig. 6);
compound pinng abruptly terminated by penultimate pinnwe like those
down lower (sece Pl LI, Fig. 6); ultimate pinne erowded, quite short;
lower pinnules of the ultimate pinnz, in the lower part of the frond ecut
more or less deeply and obliquely into narrowly oblong to elliptieal
obtuse lobes or rounded teeth, separate to the wing of the rachis, obliquely
placed, mueh narrowed at the base, elliptical or ovate in shape; pinnules
in ascending towards the summit of the frond and ends of the compound
pinng pass into entire elliptical pinnules, and these, united more and more,
pass into lobes and teeth; midnerve of the lobed pinnules splitting at the
summit and sending off down lower alternately into the lobes branches
which fork once or twice; branches in the upper pinnules either once
forked or simple.

Localities: Fredericksburg, not uncommon; ved clay ball in banks
of Dutch Gap Canal; rare.

This plant is not very close to any previously deseribed fossil.
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THYRSOPTERIS DISTANS, sp. nOV.
Plate XLVIT, Fig. 3; Plate LIV, Fig, 8,

Frond tripinnate, large, arborescent ; rachises strong, narrowly winged;
pinnae and pinnules very remotely placed; penultimate pinna subopposite,
with ultimate pinne abraptly and irregularly diminished in length and
size; ultimate pinnze linear-lanceolate, passing above into lobed, toothed,
or entire pinnules; basal pinnules of the lowermost ultimate pinne nar-
rowly oblong, acute, denticulate, passing towards the tips of the ultimate
pinnge rapidly into narrowly oblong, acute lobes and teeth; nerves in the
pinnules and lobes, composed of a midnerve which sends off obliquely
and alternately on each side branches, which are forked in the lower ones,
simple above, fine, closely placed, but distinet.

Locality : 72d mile-post, near Brooke; not uncommon.

This plant belongs to the Sphenopteris Gepperti type. The principal
rachis is very strong. It is probable that in this and all the specimens of
Thyrsopteris, Cladophlebis, Pecopteris, ete., the principal rachises are portions
simply of compound pinnw. In the descriptions, when plants are given as
bipinnate, tripinnate, ete., it is meant that the frond is probably at least
divided to the extent named. This plant seems to be not very near any
other described fossil.

THYRSOPTERIS ANGUSTILOBA, Sp. nov.
Plate XLVIII, Tigs. 3-5; Plate LV, Fig. 3.

Frond tripinnate; rachises distinctly winged; pinnules and lobes,
especially the latter, very narrow; penultimate pinne alternate, rapidly
diminished in ascending towards the summit of the compound pinnz into
ultimate pinue and pinnules, and finally into lobes; ultimate pinna sub-
opposite, elosely placed, decurrent to form a wing, the lower ones cut
obliquely and more or less deeply into narrowly oblong or elliptical
pinnules towards their bases, but towards their*ends these pass into lobes
and teeth of the same form, narrowed to a subpetiolate base; higher on -
the compound pinna they change rapidly through toothed pinnules into
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entire ones, and finally into lobes and teeth; nerves in the pinnules and
lobes, forked deeply in the basal ones, in the upper ones simple, all very
oblique, fine, but distinct.

Localities: Fredericksburg ; fishing-hut above Dutch Gap Canal;
entrance to Trent’s Reach; White House Bluff.

This plant is quite widely diffused. It is comparatively abundant at
White [ouse Bluff, where a number of poorly preserved specimens oceur,
evidently in some cases being fragments of large portions of the frond.
It is also not very rare at the entrance to Trent’s Reach. In other places
it is very uncommon. The general aspect of this plant is much like that
of Thyrsopteris angustifolia, but the distinetly winged rachis compels me to
separate them. It belongs to the Sphenopteris Mantelli type.

e
THYRROPTERIS PACHOYPHOYLLA, Sp. NIOV.

Plate I, Fig. 3.

Frond and pinnge unknown ; ultimate pinnze terminated by a broadly
fan-shaped pinnule, which is toothed on the terminal margin; pinnules not
fully shown, only those near the tip of the ultimate pinnw seen, alternate,
elliptical, acute, furnished with ovate teeth; leaf-substance thick; nerves
not seern. '

Locality : Road-side near Potomac Run.

Only one small specimen was found, but the plant seems to be a
distinet new species, not near to any described fossil.

THYRSOPTERIS PECOPTEROIDES, ). LOV.
Plate LI, Fig, 1.

Rachis of the penultimate pinne stout; ultimate pinn closely placed,
opposite or subopposite, short, linear-acute; pinnules minute, passing to
lobes towards the ends of the ultimate pinne, subrhombic to ovate, decur-
rent to form a wing, lower ones slightly toothed; leaf-substance thick;
nerves in the pinnules composed of a midnerve, which goes off’ obliquely
and is turned strongly outward, and sends off alternately on each side
branches which are forked or simple.

Locality : Fredericksburg; rare.
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. This, although found only in one or two small fragments, seems to be
quite a distinet new species. It looks more like some of the Gleichenie
from the Lower Cretaceous of Greenland than any other plant.

THYRSOPTERIS PINNATIFIDA, Sp. DOV,
Plate LI, Fig. 2; Plate LIV, Tigs. 4, 5, 7; Plate LVII, Fig. 7.

Frond tripinnatifid, arborescent; rachises slender; ultimate pinna
alternate; primary pimuee towards the summit suddenly changing from
penultimate pinna to ultimate ones (see Pl. LVII, Fig. 7); ultimate pinna
short, closely placed, terminating in acute oval lobes, obliquely inserted,
alternate, changing in passing to the summits of the prineipal pinna and of
- the penultimate ones into lobed pinnules and finally into entire pinnules,
much narrowed at base, and attached by the narrowly winged midnerve,
cut down nearly fo the midnerve in their basal portions into narrowly
oblong or elliptic-acute pinnules; towards their ends and higher on the
compound pinnze the pinnules graduate into lobes and teeth; pinnules and
lobes minute; nerves in the pinnules of the lower parts forked deeply,
with the upper branch forking again; in the lobes higher simply forked.

Locality : Fredericksburg.

This elegant little plant is not very rare at Fredericksburg. It is
noteworthy for the very regular and elegant shape of the pinnules and
lobes and for their minute size.

THYRSOPTERIS HETEROMORPHA, Sp. OV,
Plate LII, Fig. 1.

Frond apparently palmately branching, with the primary pinue radi-
ating from the top of the common stipe; ultimate pinnwe of the central
compound pinna passing abraptly in ascending into obtusely lobed pinnules,
and at the top changing into entire elliptical pinnules; ultimate pinnee
closely crowded, short, and obliquely inserted, passing in ascending into
lobed and finally into entive pinnules, those of the upper side of the penult-
imate pinnwe larger and more deeply cut than those of the lower side, those
towards the base of the penultimate pinnse cut into elliptical subacute
pinnules and lobes, which are narrowed at base and obliquely placed, the
pinnules of the upper side being sometimes crenately toothed; leaf-sub-
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stance leathery and thick; nerves very strong, causing the leaflets some-
times to look as if they were corded. In the crenate pinnules (Fig. 1*) the
nerves consist of a midnerve which splits up towards the summit and sends
ofl' at base two nerve-bundles ; thesg diverge flabellatel y into the teeth, with
the branches simple and forked ; higher the lateral nerves fork deeply,
with the upper branch forking again; the entire pinnules (Fig. 1°) have
branches diverging alternately from a midnerve, curving outward and once
or twice forked.

Loeality : Fredericksburg; rather rare.

This plant belongs to the Sphenopteris Gapperti type. It seems to be
a well-characterized new species of a strongly defined Wealden type.

THYRSOPTERIS VARIANS, sp. nov.
Plate LI, Figs. 2-4; Plate LITI, Figs. 1-3; Plate LIV, Fig. 10; Plate LVII, Fig. 2.

Frond tripinnate or quadripinnate, large and spreading; leaf-substance
thick and leathery ; rachises of the penultimate pinnz often partially or
fully winged; ultimate pinna varying in size and shape with their posi-
tion on the frond, tending to pass in ascending towards the ends of the
penultimate pinnag rapidly through lobed into entire pinnules. Principal
rachis generally stout and prominent, often flexuous; ultimate pinnze on
the upper side of the penultimate pinna sometimes much larger than those
on the lower side, especially the basal upper one; ultimate pinnwme of the
lower part of the frond and compound pinnae furnished with remote, ellip-
tical, oblong, or subrhombie pinnules, which pass in ascending into lobes
and teeth of the same nature. In the pinnules of the lowest portions the
nerves are composed of a midnerve which sends off flabellately diverging
branches, which are forked or simple ; in the lobes and teeth of the upper
portions they consist of a midnerve which branches several times, begin-
ning near the base, the branches diverging flabellately, or of a lateral nerve
in each lobe which forks once or twice.

Locality: Fredericksburg; not rare.

A number of good specimens of this plant were obtained. 1 have,
with a good deal of hesitation, united under this species a number of forms
which differ somewhat in aspect, but there seems to be such a transition
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from one to the other as to forbid their separation. Plate LI1I, Fig. 2,
shows no wing on the rachis of the ultimate pinna, but shows a feature
common in this species, viz: the ultimate pinne on the upper side of the
penultimate vachis are larger than those on the lower side. In Fig. 3, of
the same plate, the rachis is not winged, and the ultimate pinnae do not
show the marked disparity in size often seen; Fig. 4% of the same plate,
shows the ultimate pinnz or pinnules decurrent, and forming a partial
wing to the rachis. The nerves in the lobes or pinnules of this form are
more numerous and deeply forked than in Fig. 2. In PL LIII, Fig. 1, the
penultimate rachis is winged, and the pinnules, here reduced to lobes,
have remote, sparingly branched, strong nerves. The ultimate pinnze do
not differ much in size. 1In Fig. 2, of the same plate, we have a surprising
difference in the size of the ultimate pinnee on opposite sides of the penulti-
mate rachis. In Fig. 3, of this plate, the usual disparity of the ultimate
pinnee is seen, and the pinnules differ from the normal ones markedly
in the nerves, which are fine, closely placed, deeply forked, and com-
paratively numerous. In PL LIV, Fig. 10, the basal upper pinnule is
decidedly longer than the rest, and directed upwards parallel with the
penultimate rachis, which is strongly winged. This is probably the upper
portion of a compound pinna. This fern seems to be not closely allied to
any described fossil, and to have been a large plant.

THYRSOPTERIS RHOMBIFOLIA, SP. NOV.
Plate LII, Tig. 5; Plate LIV, Tig. 1.

Frond apparently palmately divided; plant slender; principal rachises
slender, rounded, and prominent ; ultimate pinnee short, distant, opposite,
pinnules remote ; leaf-substance thick, upper basal pinnule larger than the
rest, more copiously and deeply lobed; pinnules subrhombie to rhombie in
shape, slightly curved forward, acute, rarely obtuse; nerves very distinet,
composed in the pinnules of a midnerve which sends off alternately and
very obliquely on each gide forked or simple nerves, and which at its snm-
mit dissolves into branches. In the heteromorphous basal upper pinnule a
nerve-bundle goes off fabellately diverging into the basal lobes, the
branches of which are simple.
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Localities: Fredericksburg; fishing-hut above Dutch Gap Canal;
rare,

Plate LIV, Fig. 1, depicting a specimen from the last-mentioned local-
ity, differs from the more common Fredericksburg forms in having the
penultimate rachis keeled, perhaps because the under side is shown. It
gives the summit of a primary pinna.

This pretty little fern seems to form a well-marked new species.

THYRSOPTERIS HETEROLOBA, Sp. TIOV.
Plate LIII, Fig. 4.

Frond ftripinnate; rachises strongly winged; principal rachis flex-
uous; penultimate pinna alternate, with a strong rigid rachis; ultimate pin-
nw alternate, short, attached by the narrowly winged rachis which forms a
sort of petiole, cut obliquely into oblong, obtuse, or spatulate pinnules or
lobes to varying depth, according to the position on the pinne; upper
basal pinnules always larger than the lower pinnules, furnished with three
shallow, very obtuse lobes; towards the summit of the ultimate pinnae and
of the frond the pinnules pass to obtuse lobes; nerves in each pinnule and
lobe fine, closely placed, flabellately diverging, with simple or forking
branches.

Locality : Fredericksburg; rarve.

This seems to be a very distinct new species, and it is very rare. It
is somewhat like 7. varians.

ToyYRSOPTERIS BELLA, 8p. nOV.

Plate LILI, Fig. 5; Plate TV, Figs. 6, 7; Plate LVI, Figs. 2, 5; Plate LVII, Figs. 1, 5; Plate LVIII,
Fig. 4.

Frond quadripinnate, spreading, arborescent ? ; rachises comparatively
very slender; primary rachis somewhat flexuous; penultimate pinnae
alternate or opposite, long, closely placed, passing towards the summit of
the principal pinnwe into ultimate pinne; ultimate pinne short, opposite
to alternate, terminating in a three-lobed segment, usually closely placed,
oblong-lanceolate in form, passing above into lobed and simple pinnules;
pinnules passing in ascending into simple ones, and finally into lobes,
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lower ones cut obliquely into oblong or elliptical lobes or teeth, basal ones
sometimes blunt-lobed, greatly narrowed at base, all minute; leaf-substance
thin; nerves in the lobes or teeth slender but distinet, composed in the
pinnules of a midnerve with obliquely placed, alternate forking or simple
branches on each side, and in the lobes and teeth of lateral nerves, which
fork once or twice and go off very obliquely.

Localities: Fredericksburg; entrance to Trent’s Reach; White House
Blutt; fishing-hut above Dutch Gap Canal; rare.

This elegant little plant is one of the more widely diffused ferns. It
is noteworthy for the minuteness of the pinnules and lobes. It scems to

be a well-marked new species.

THYRSOPTERIS MICROLOBA, Sp. NOV.
Plate LVIIL Fig. 4.

Frond arborescent, tripinnate; principal rachis proportionally very
stout, rigid, and prominent; penultimate pinnw alternate, closely placed,
much narrowed at the base, decurrent; lower pinnules of the ultimate
pinnze elliptical, narrowed at base, slightly and obtusely toothed, minute,
the upper basal pinnule larger than the rest and more deeply toothed;
pinnules on the upper side generally larger than those on the lower, and
showing a toothing up higher towards the tips of the ultimate pinna;
pinnules towards the ends of the ultimate pinnae passing into lobes and
teeth; leaf-substance rather thick; nerves in the lower pinnules pinnate
from a midnerve, with branches forked and simple, those of the lobes up
higher forked or simple.

Loeality : Fishing-hut above Dutch Gap Canal ; rare.

This is a plant with very minute pinnules and lobes, which has the
penultimate rachises not winged, and which thus differs from the variety
alata.

THYRSOPTERIS MICROLOBA, Var. ALATA, sp. NOV.
Plate LY, Fig. b; Plate LVI1II, Fig. 1.

This differs from 7. microloba mainly in the presence of a wing on
the rachises of the penultimate pinnge, the smaller size of the prineipal
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rachis, and in the proportionally larger size of the pinnules and lobes.
PL LV, Fig. 5, appears to represent the upper portion of a compound
pinna, corresponding to the upper portion of the fragment represented in
Pl LVTII, Fig. 4, where the pinnules are reduced to lobes and the ultimate
pinna to pinnules.

Localities : Fredericksburg; above Duteh Gap Canal, near the fish-
ing-hut.

The plant is not common anywhere, but is most abundant in thin
shale partings in the bank a little above the spot at the fishing-hut, where
so many plants were collected. It does not oceur, strange to say, at this
last-named spot, which is only a few yards distant. The fine specimen,
PL LV, Fig. 5, was found at the Dutch Gap loeality.

THYRSOPTERIS NANA, Sp. NOV.
Plate LVI, Figs. 4, 8.

Frond very small, tripinnate; rachises slender; ultimate lower pinnee
or pinnules very minute, short, rather remotely placed, much narrowed at
the base, subrhombic in shape, cut very obliquely nearly to the midnerve
into very small elliptical or oblong pinnules or lobes, which are mostly
obtusely rounded at the ends, rarely subacute, the lower ones diverging
considerably ; the ultimate pinne terminate in a three-lobed segment; the
ultimate pinne pass towards the ends of the penultimate pinna and of
the prineipal pinna into pinnules, which have a wedge-shaped base, and
are eut deeply into three lobes, the lower pair diverging strongly; nerves
of the pinnules and lobes fine but distinct, closely placed, those of the
pinnules in the lower portion of the pinnwxe flabellately diverging from a
short basal nerve, mostly simple in the lobes, once or twice forking, and
without the basal nerve.

Localities: Fredericksburg; fishing-hut above Dutech Gap Canal;
quite rare.

This is a very small plant, which seems quite distinet from all other
deseribed fossils.
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THYRSOPTERIS INEQUIPINNATA, Sp. TIOV.
Plate LYII, Figs. 3, 8.

Frond tripinnatifid ; rachises slender; ultimate pinns opposite or sub-
opposite, of unequal length on opposite sides of the penultimate rachis,
rather remote, graduating above through lobed and dentate into entire pin-
nules, the latter being at the summit of the compound rachis and becoming
more remote in the upper part; pinnules opposite, elliptical, much narrowed
at the base, passing towards the summit of the ultimate and primary
pinng into entire ones, the lower ones cut into shallow, elliptical, subacute
tecth; nerves fine, in the pinnules composed of a midnerve which in the
toothed lower pinnules sends off very obliquely and alternately flabellate
nerve-bundles with forking or simple branches, and splits up into branches
at its summit; in the entire pinnules it gives off in like manner lateral
nerves that are forked or simple.

Locality : Fishing-hut above Dutch Gap Canal; rare.

The marked ineguality in the length of the ultimate pinnze on opposite
sides of the principal rachis is the most noteworthy feature of this small
plant. 1t seems to be unique.

TriyrsorTERIS HETEROPHYLLA, SP. NOV.
Plate LVIIL, Fig. 3.

Frond probably tripinnate ; rachises slender; penultimate pinnee alter-
nate, short, closely placed, terminating in a three-lobed segment, with
broadly winged rachis; pinnules remote, those on the upper side larger
and less obliquely placed than those on the lower side, much narrowed at
base, and decurrent to form a broad wing, cut more or less deeply into
ovate teeth, elliptical to subrhombic in shape; leaf-substance thick; nerves
distinet, pinnately departing from a slender midnerve, simple, one in each
tooth.

Locality: Fredericksburg; very rare.

Although only a small fragment was found, this plant seems to be a
distinct species. It is much like Thyrsopteris Maakiana® Heer.

!Compare Flor. Foss. Are., vol. 4, Part 11, Beitriige zar Jura Flor., ete., P1. T, Fig. 18,
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THYRSOPTERIS OBTUSBILOBA, SP. 1OV
Plate LVIIL, Figs. 7, 10.

Frond tripinnatifid; pinnee of ultimate order and pinnules subopposite,
remotely placed, short; pinnules narrowly oblong, obtuse, passing above
into entire ones, lower ones cut to varying depths into oblong, very obtuse
lobes; lateral nerves very strong, in the lower lobes given off pinnately
on each side of a midnerve which splits up at the summit; the lateral
nerves forked or simple, in the upper lobes flabellate and forking once or
twice.

Loealities: Red clay ball in the banks of Dutch Gap Canal; hill-side
near Potomae Run; rare.

This plant has the facies of a Cladophlebis. 1t seems to be a distinct
new species.

THYRSOPTERIS SPHENOPTEROIDES, Sp. NOV.

Plate LVIIIL, Fig. 6.

Frond bipinnate or tripinnate ; ultimate pinnze winged; leaf-substance
thick ; pinnules small, much narrowed at base, almost petioled, distant,
elliptical or subrhombic in shape, acute; lower ones cut into diverging
ovate-acute lobes, upper ones entire; nerves strong, composed in each pin-
nule of a midnerve which splits up towards the summit and sends off pin-
nately into the lobes and teeth lateral nerves which fork usually once.

Locality: Hill-side near Potomae Run ; very rare.

This seems to be nearly allied to no previously described species.

THYRSOPTERIS SQUARROSA, Sp. 1OV.
Plate LIX, Fig. 3.

Frond tripinnatifid; primary rachis stout, somewhat flexuous; ulti-
mate pinna alternate, winged, closely placed; pinnules crowded, much
narrowed at base, short'in outline, triangular, cut more or less deeply into
lobes which spread widely from the midnerve, standing almost at right
angles with it, the lobes more or less elub-shaped or spatulate in form, the
basal ones being obtusely three-lobed ; the pinnules are broadest at base,

and stand nearly at rvight angles with the midrib: nerves strong, com-
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posed Th the lower lobes of a flabellately diverging nerve-bundle, the
branches of which are forked or simple; in the upper ones composed of
forking nerves. .

Localities : ITill-side near Potomac¢ Run; mnear Telegraph Station ;
(uite rare.

This seems to be a well-marked distinet species with a Sphenopteris
facies.

THYRSOPTERIS RHOMBILOBA, Sp. DOV.
Plate LIX, Figs. 6, 7; Plate LX; Fig, 8.

Frond tripinnate, arborescent; principal rachis stout; ultimate pinna
alternate, linear-lanceolate in outline, terminating in an acute lobed seg-
ment : pinnules closely placed, alternate, oblong or subrhombie, acute,
passing above iito united lobes, cut more or less deeply into subrhombie
lobes, much narrowed at base, decurrent to form a wing on the penultimate
rachis; nerves of the pinnules composed of a midnerve which splits up at
the top and sends off pinnately into the lower lobes nerve-bundles which
diverge flabellately in the lobes, the branches being simple, or forked in
the lower lobes ; in the upper lobes the lateral nerves fork once or twice.

Loecality : Hill-side near Potomace Run ; not uncommon.

The penultimate pinnee of this plant in the upper parts of the com-
pound pinnwe are reduced to pinnules, as is shown in Pl LX, Fig. 8, and
in the lower portions of the frond, as in P’L. LIX, Fig. 6, they seem to pass
into ultimate pinnwe. These do not have the rachis to which they are
attached winged. The plant seems to be a distinet new species.

THYRSOPTERIS RETUSA, 8P. nOV.
Plate LIX, Fig. 10.

Frond tripinnate; principal rachis stout; pinnze alternate; ultimate
pinnge short, lanceolate in shape, rachis winged, terminating in a lobed
segment formed of united and reduced pinnules; pinnules towards the ends
of the ultimate pinna passing into lobes and teeth ; those of the lower por-
tion of the ultimate pinng much narrowed at base, united by decurrence
to form a wing, oblong, terminating in three acute teeth, cut into retuse
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lobes; lateral nerves of the pinnules few and remote, going pinnately on
each side of the midrib into the lobes, and forking once or twice, all
strong.

Locality : Hill-side near Potomac Run; rare.

This small plant reminds one of Zhyrsopteris squarrosa, but appears to
be a well-marked distinet species, not nearly allied to any described fossil.

UNDETERMINED J'ERN IN CIRCINATE VERNATION. sp. ?
Plate LIX, Fig. 5.

Small, circinate fern fronds, similar to the form depicted in Fig, 5, are
quite common in the shale on the hill-side near Potomac Run. They
oceur mostly in the form of small fragments. This locality is noteworthy
for the great number of specimens of a comparatively small number of
species of ferns that it affords. It is eminently a fern locality, being the
only place where the specimens of that family surpass in numbers all
others put together.

OSMUNDA, L.

The genus Osmunda is not represented in the Potomac by many spe-
cies, but the number of individuals, of at least one of the species, is con-
siderable.

OSMUNDA SPHENOPTEROIDES, Sp. NOV.

Plate XXV, Fig, 13.

Frond most probably bipinnatifid, spreading; rachises slender; sterile
and fertile pinnules on the same pinna; lower pinnules of the ultimate
pinne fertile, the upper ones sterile, occasionally some of the hasal lobes
of the upper pinnules fructified ; pinnules alternate, remote, especially the
fertile ones ; fertile piimul@s much reduced in size, oblong in form, with
bluntly rounded lobes, which are covered with sori ; sterile pinnules short,
cut more or less deeply into oblong, elliptical, subacute lobes, obliquely
placed, narrowed at base to a sort of petiole; nerves fine, but distinet,
branching flabellately in each lobe or tooth, departing from a more or less
pronounced midnerve, the branches sometimes forked, but more commonly
simple.

MON XV——10



146 THE POTOMAC OR YOUNGER MESOZOIC FLORA.

Loeality: Red clay ball in the banks of Duteh Gap Canal; rare.

This is a well marked species. lts rarity may be only apparent. The
plants found in the red clay ball form a peculiar assemblage, a number of
them, as in this case, being found nowhere else. The amount of material
in this ball was small, and owing to this, we can not say whether or not
the plants found in it were actually rare in the stratum represented by this
ball, and from which it was torn. It would seem that this ball belonged to
a fossiliferous layer, not now to be seen in place in the exposures about
Dutech Gap. No doubt many originally rich fossiliferous layers have been
destroyed in the local erosions to which the formation was from time to
time in the course of its deposition subjected. :

The plant is possibly composite in nature, and not a sharply differen-
tiated Osmunda, but as it contains more of the features of this genus than
any other, I have placed it there. The sori are very small, being fine dots.
The exact details of their structure could not be made out.

OsmunpA DICKSONIOIDES, Sp. nOV.

Plate XLI, Fig. 5; Plate LVIIL Fig. 9; Plate LIX, Figs. 1,4, 8, 9, 11; Plate LX, Figs. 2, 4, 5, 93
Plate LXI, Figs, 1, 2.

Sterile frond large, arborescent, tripinnate; rachises stout, especially
the principal ones; ultimate pinnee subopposite to alternate, closely placed,
linear-lanceolate, acute, ending with pinnules reduced to united teeth and
passing towards the summits of the compound pinnw into pinnules; pin-
nules or reduced pinnge alternate, closely placed, oblong to ovate, passing
above towards the tips of the compound and ultimate pinnze through oblong
or ovate lobed or toothed pinnules into entire ones, and finally into united
teeth, ovate-acute in form. The lower pinnules or reduced pinnz are much
narrowed at base, cut more or less deeply into ovate, elliptical, subquad-
rate, acute lobes and teeth, the lobes, especially the basal ones, being often
toothed ; the nerves in each lobe composed of a midnerve sending off
obliquely and alternately branches either forked or simple; reduced in the
teeth of the upper pinnules and of the terminal portions of the lower ones
to forked or simple lateral nerves in each lobe or tooth; the fertile frond
distinet from the sterile one; the pinnules of the former much reduced in
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size, very thick and leathery, apparently consisting of a midrib, which has
on each side a narrow thickened lamina, bearing on the margins large fruit-
masses rounded in form.

Locality : Hill-side near Potomac Run,

The fertile forms are very rare at this loeality, but the sterile ones are
very abundant, and much the most common of the specimens found here.
The form depicted in PL. LX, Fig. 5, I regard as the fructified form of the
fern which is deseribed above, and which shows so many well-preserved
sterile specimens. As, however, the sterile and the fructified forms were
not found connected together, the union can not be taken as certainly
authorized. Unfortunately the fructification is not well enough preserved
to render its details clear. Iig. 5 gives the appearance as seen in natural
size with the unaided eye. Fig. 5* gives the appearance under a lens.
The apparent fruit-masses look like rounded masses of naked sori or
sporangia. The entire fruetified pinnules are so much thickened and so
poorly preserved, that nothing but the rounded shape and granular appear-
ance of the fruit-masses can be made out. Each mass of fruit seems to
represent a contracted and modified pinnule or lobe. The metamorphosis
of the pinnules reminds one of Osmunde more than of any other living
genus, and I place the plant provisionally in this genus. Possibly this
may be a new genus, composite in character, which has some of the
features of Thyrsopteris and Osmunda, for there is an indication of a cup-
shaped grouping in the fruit dots. It is strange that no specimen of this
plant was found on the road-side near by.

OsMuNpa DICKSONIOIDES, Var. LATIPENNIS, 8p. DOV.
Plate LX, Figs, 1, 3; Plate LXT, Fig. 3.

Frond tripinnatifid, large, arborescent; rachises proportionally slender;
pinnze and pinnules alternate ; rachises of the ultimate pinne narrowly
winged ; pinnules with membranaceous leaf-substance, short, oblong in
shape, and acute, attached by the middle point of the narrowed bhase, cut
more or less deép]y into rounded, subgquadrate, or broadly oval lobes, the
lower ones of which have shallow, subacute teeth; fructified form not
seen. Nerves in each lobe remote, strong, composed of a nerve-bundle
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which diverges flabellately from a more or less pronounced midnerve, the
branches usually once forked, rarely bifurcate.

Loecality : Hill-side near Potomac Run; comparatively rare.

This plant is much more rare than the type species, and, although
evidently nearly allied to it, has the nerves more widely diverging and
remote, a more regular dentation, a winged rachis in the ultimate pinnee,
and wider, more rounded lobes. The pinnules also are decidedly broader
in proportion to their length.

SAGENOPTERIS, Pr.

The Jurassic genus Sagenopteris is represented in the Potomae flora
by several well-characterized species. None of these, however, seem to
be very abundant, and the genus furnishes a very small element to the
flora.

SAGENOPTERIS LATIFOLIA, Sp. NOV.

Plate XXVII, Fig. 10.

Frond unknown; pinnules apparently subquadrilateral, narrowed
gradually to the base and rapidly to the summit; midnerve in the lower
part of the pinnule strong, in the upper part dissolving into branches ;
lateral nerves going off very obliquely, branching near the midrib, turning
outward, and then by repeated branching and anastomosis forming long,
rather regular, elliptical to rhombic meshes, which fill the lamina.

Locality : Near Telegraph Station,

Only two fragments of this plant were found. As, however, no
detailed exhaustive search was made at this locality, and the amount of
material was small, the rarity may be apparent rather than real. The
shape of the pinnules is nearer that of S. rhoifolia of the Rhetic than that
of any other species of the genus known, but the anastomosis is more
copious than that of the Rhetic species. In copiousness of anastomosis
and in the shape of the meshes it is nearer S. Mantelli Schenk, of the
Wealden. It scems to lie between these two species. In the figure the
margin on the right-hand side appears to represent the original border of
the leaf, but the other parts have been torn away.
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SAGENOPTERIS ELLIPTICA, 8p. NOV.
Plate XXVII, Figs. 9, 11-17.

Frond with five pinnules at the summit of a strong stipe, the right and
left outermost pinnules smaller than the inner ones; pinnules narrowed
gradually to a slender wedge-shaped base, and attached by a short petiole,
elongate-elliptical in outline and acute to acuminate at the tips, rarely sub-
quadrate in outline; midnerve strong at base, dissolving towards the
summit into branches; lateral nerves leaving at an acute angle, curving
out to meet the margin, repeatedly branching and anastomosing, so as to
form meshes, which are quite irregular in size and shape; meshes elongate-
oblong or irregular subrhombie, some much larger than the others; between
the nerves on the lower side of most of the pinnules numerous rounded
or oblong minute elevations or dots occur, which can be seen distinetly
only with the help of a lens; these appear to be the fructification.

Localities: Road-side near Potomac Runj; Kankey's; Covington
street, Baltimore.

At each of the two last-named localities a small fragment only was
found. It is most abundant at the Potomac Run loeality, from which all the
specimens figured come, but it is not very common even here. No speci-
men was found at the other or hill-side locality, only a few hundred feet
away. The dots look much like fructification, and I have no doubt that
this is their character. This would place the plant in the Dictyopteris
group of Polypodium. Tt would seem from this that Sugenopteris is a fern
and not a rhizocarp, as Schimper finally held it to be. Although this
species has five pinnules at the summit of the stipe, it seems to be clearly
a Sagenopleris.

This plant, in the general shape of the pinnules and the character of the
midnerve, reminds one strongly of the Nearopterids of the Coal Measures.
The shape of some of the pinnules, as in Fig. 16, is strikingly like that
given by Brongniart in his Histoire for Glossopteris Phillipsii (Pl LXI bis,
Fig. 5), which he makes a Sagenopteris. The pinnules in some specimens
are much like those of Sagenopteris rhoifolia’ The plant is decidedly

"Compare Schenk: Foss, Flor. der Grenzschichten, Pl XTI, Fig. 4.
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Jurassic in type. In Fig. 14, the lowest pinnule on the right-hand side
belongs to the left hand, and forms the outermost one on that side. It has,
by displacement and pressure, been turned to one side and doubled back
under the summniit of the stipe, so as to lie alongside of the outermost one of
the right-hand side of that frond.

SAGENOPTERIS VIRGINIENSIS, Sp. NIOV.
Plate CXXXVIIL, Fig. 13; Plate CXXXIX, Fig. 1.

Frond unknown; shape of pinnules not seen, probably broadly ellip-
tical or oval; stipe or petiole of pinnules apparently long; midnerve toward
the base very strong, dissolving in branches towards the apex; areolation
very distinet, formed by lateral nerves which go off obliquely and curve
outwards to meet the margin, forking repeatedly, and anastomosing to form
meshes that are irregular in size and shape, being mostly elongate, oblong,
or subrbombie.

o2

Plate CXXXVIII, Fig. 13, seems to represent the upper part of the
specimen figured in Pl CXXXIX, Fig. 1. The lamina of the leaf in the
lower part of this specimen has been torn away, leaving the midrib bave.

Locality: Fredericksbhurg; very rare.

This appears to be a very large species of the genus.
SCLEROPTERIS, Saporta.

Frond bipinnate or tripinnate, coriaceous; pinne pinnately parted,
pinnules or segments more or less constricted at base, decurrent on the
lower side, and forming a narrow wing to the rachis, entire, or incised and
lobed on the anterior margin ; nervation immersed, formed of a few nerves
branching flabellately from a common nerve at the base, diverging flabel-
lately by repeated branching to fill the limb.

The above is very nearly Saporta’s diagnosis of the genus Seleropteris
established by him. I modify the nervation only so as to include the
forms described in the next following pages, which clearly belong to this
genus. As to the nervation, Saporta says, in Paléontologie Francaise,
Plantes Jurassiques, vol. 1, page 365, that the nerves come out obliquely
from the back side of the pinnules. This is not the case in all specimens,
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even of those placed by him in the genus, as in Pl. XLV, Fig. 2, given
by him of Phillips's Sphenopleris lanceolate, which he makes Scleropteris
Phillipsii.  Saporta shows quite satisfactorily that Brongniart’s genus
Pachypteris, which has for its type P. ovata, was established under the
mistaken idea that the specimen furnishing the type had in the pinnules
only a midnerve. It is identical with Phillips’s Newropteris levigata. This
Saporta makes a Seleropleris with the name 5. kevigata.

Zigno, however, takes this plant as belonging to his genus Dichopleris,
hecause it appears to have the nerves, several in number and parallel, pro-
ceeding obliquely from the rachis. DBut an inspection of Zigno’s figure
shows that this idea of the nervation arises from the fact that he has not
drawn the true point of insertion of the lateral nerves, which is farther
within the apparent rachis, and at this point the nerves most probably
unite. Zigno has taken the margin of the wing for that of the rachis.
According to this, Pachypleris ought not to be considered as a genus.
Brongniart's Pachypleris ovata would be Scleropteris levigata Sap., while
Saporta makes Brongniart’s Pachypteris lanceolata, and Phillips's Sphenopfe-
ris lanceolatn, Seleropteris Phillipsti.

SCLEROPTERIS ELLIPTICA, Sp. DOV,
Plate XXVIII, Figs. 2, 4, 6; Plate XXIX, Tig. 1.

I'rond hipinnate or tripinnate, arboreseent; principal rachis stout and
woody ; ultimate rachises rather slender, straight, and winged; ultimate
pinn alternate, linear, terminating abruptly in a pinnule like those lower
on the pinnge; pinnules or segments thick and leathery, narrowly elliptical,
acute, opposite, narrowed at base into a sort of petiole, decurrent to form a
narrow wing; nerves immersed in the thick leaf-substance, inconspicuous,
diverging flabellately from a short common or mother nerve which does
not extend beyond the base of the pinnules, branches once or twice forked
or simple.

Localities : Fredericksburg; lignite deposit near Potomae Run; fish-
ing-hut above Dutch Gap Canal; Kankey's; near Telegraph Station.

The plant is not very rare at Fredericksburg. The two fine specimens
figured in Pl. XXIX, Fig. 1, and Pl XXVIII, Fig. 6, come from that
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locality. The leaf-substance of this plant is so thick and the epidermis so
well preserved that on drying the leaves curl up and peel off from the
stone like paper, so that it is difficult to preserve the specimens. The
nerves are seen with difficulty, but still they were clearly made out. Plate
XXVIIIL, Fig. 6, gives a portion lower on the frond than the part figured
in Pl. XXIX, Fig. 1. Plate XXVIII, Fig. 2, gives a small form from
Fredericksburg with unusually remote pinnules.

All the features of this plant, except the nerves, agree exactly with
those given by Brongniart for Pachypteris lanceolata, and the resemblance to
Phillips’s Sphenopleris lanceolata is striking.

This Potomae plant was evidently a large one. In this and the other
species of the genus found in the Potomac beds there is no tendency to
the lobing of the pinnules given by Saporta as existing on the anterior
margin of some species.

SCLEROPTERIS ELLIPTICA, Var. LONGIFOLIA, Sp. NOV.
Plate XXVIII, Fig. 7.

Frond and pinne not seen; pinnules linear-elliptical, alternate or
opposite, oblong-subacute, gradually narrowed towards the base, very
long, decurrent, forming a narrow wing; leaf-substance leathery; nerves
comparatively fine, closely placed, forking from a common nerve at the
base, diverging slightly, branches deeply once or twice forked, with the
ultimate branches parallel.

Locality : Fredericksburg; very rare.

This is probably only a vaviety of Scleropteris elliptica, but the differ-
ences are considerable. The figure gives the summit of an ultimate pinna,
which ends in a pinnule larger than those immediately below it on the
pinna. It is noteworthy that the pinnules diminish very rapidly in passing
towards the tip of the pinna.

SCLEROPTERIS VIRGINICA, Sp. NOV.
Plate XXVIII, Figs. 3, 5.
Frond bipinnate or tripinnate; rachises comparatively stout; primary
pinnze or those of the frond terminated by an ultimate pinnule like those
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immealately below it on the principal rachis; ultimate pinnze opposite,
terminated by a lobed tip, the pinnules of the lower portion having here
passed into more or less united lobes; pinnules small, opposite, thick, and
leathery, elongate-elliptical, acute, narrowed gradually to the base and
inserted by a sort of petiole, decurrent to form a narrow wing; nerves
incongpicuous from immersion, branching from a common point or a very
short nerve at the base of the petiole, diverging slightly, the secondary
branches forking once or twice.

Loeality : Red clay ball in banks of Dutch Gap Canal; rare.

This is a much smaller form than S. elliptica, and more like S. Pomeli
Saporta, being, however, somewhat larger than that.

SCLEROPTERIS DENTATA, Sp. NOY.

Plate LXIII, Figs. 3, 4.

Frond bipinnate ? ; rachises slender, those of the ultimate pinnm
winged ; pinnules with leathery leaf-substance, oblong to elliptical, acute,
greatly narrowed at base, and decwrrent to form a wing; lower pin-
nules cut very obliquely into ovate-acute lobes, which pass in the pin-
nules higher on the frond and towards the tips of the ultimate pinnze into
. triangular and shallow acute teeth; the ultimate pinna (Fig. 3) terminate
with an oblong pinnule, which has at its summit three teeth; nerves of
the pinnules composed of a slender midnerve, which sends off alternately
into cach lobe or tooth a deeply forked lateral nerve, somefimes having
one of the hranches forking again.

Locality : Frederickshurg; quite rare.

This fern shows a eurious blending of the features of Seleropteris and
Clenopteris, standing midway between them.. Perhaps it would be better
to make it a new genus.

CTENOPTERIS, Brong.

Frond bipinnate or tripinnate ; pinna broadly linear-lanceolate, pin-
nate, and pinnatifid; pinnules attached by the entire base, slightly decur-
rent, lower ones separate, upper ones slightly united at base, slightly curved
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forward ; leaf-substance thick, margins entire or with spinous teeth; nerves
several, arising from the rachis either separately, or from a common point,
or from a short parent nerve, branching one or more times, branches turned
slightly outward, or with a central nerve that sends off on each side
branches that diverge flabellately.

The forms from the Potomac flora that I have placed in the genus
Ctenopteris, with the amended deseription given above, differ somewhat from
the typical form on which Brongniart founded the genus, viz, Clenopteris
cycadea Brong., and the species of Saporta, C. grandis, hut stand very
near to the latter.

These Potomae species apparently are composite in type and unite
some of the features proper to several genera of ferns. They have, how-
ever, so many of the characters of Ctenopleris that it seems proper to place
them in that genus.

Perhaps the differences shown when they are ecompared with the
typical ctenopterids are due to modifications produced in the genus as time
passed, for we must remember that Ctenopteris eyycadea and C. grandis are
Liassic fossils, while the Potomac forms are much younger. The diverg-
ences are of such a nature as to suggest this relationship, for the chief
ones consist of a greater complexity produced by the differentiation of the
nerves, which tends to produce a midnerve, and by the development of
teeth on the margins of the pinnules or segments

Although from the general character of these plants I regard them as
ferns, still, so long as they show no fructification, it is quite possible that
they may be cycads. Schimper! well says that the tripinnate eharacter of
the leaf of the genus does not necessarily exclude it from the cycads, for
the cycad genus Bowenia has bipinnate leaves. Bowenia resembles the
Potomac plants more strongly than the forms on which Brongniart founded
the genus, for this eycad has leaflets cut away obliquely in front and
nerves which diverge from a common point at the base of the pinnules,
features found in the Potomac plants; and, what is more significant, some
of the pinnules of Bowenia have at least one spinous tooth, much like
those of the Potomac plants.

L Zittel's Handbueh der Palmontol,, vol. 2, Liferung I, p. 123,
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Saporta calls attention to the resemblance of the Jurassic ctenopterids
to the odontopterids of the Carboniferous, and says that there is much
difficulty in giving any good distinetion between Ctenopteris and Zigno's
genus Dichopteris from the Oolite. He thinks it possible that Dichopteris
may represent Clenopleris in the Oolite, the main difference being that
Dichopteris has its pinnules narrowed at base. Saporta also remarks that
Seleropteris is near to Clenopteris, 'The Potomac plants bring these genera
still nearer, supplying connecting links, for we find some with the charac-
ters of each of these genera predominating, and they gradnate into one
another. They show that the features relied upon to distinguish Selerop-
teris, Ctenopteris, and Dichopteris have in the main but little value.
Scleropteris may remain a distinet genus, but, as has been suggested, there
seems to be no good reason why Dichopteris should not be united to
Clenopteris ; for, as Saporta says, the bifurcation of the frond of the former
may have been accidental. If we omit the slight union of the pinnules
at base and the absence of teeth, the resemblance between the nervation
of Dichopteris Visianica," its shape, and the attachment of the pinnules, and
these features in some of the Potomac ctenopterids is most striking. We
have the same slight forward curvature of the pinnules, the oblique cutting
away in front, the slight decurrence below, and the same mode of insertion
of the nerves. The nerves differ only in the more copious branching of
the central ones of the Potomac plants.

[eer® gives figures of plants which he places in his eycadean genus
Clenidium. These, and more especially the species C. dentatum, resemble
in some points the Potomac plants; but in Heer's plants the cycadean feat-
ures predominate, and they certainly belong to a genus distinet from that
of the Potomac fossils. Phillips's Odontopteris Leckenbyi Zigno (Geol. of
Yorkshire, p. 218) may also be compared with these plants. The species
Ctenopteris Itieri® Sap. seems to belong to a type quite different from €.
grandis and C. eycadea, having the nervation only in common. C. Itieri
is much more fern-like than the two latter.

1Zigno: Flor, Foss, Torm. Ouliticw, Pl. XII.
2Flor. Foss. da Portugal, Pl XVI.
*Pal. Frangaise, Plantes Jur., vol. 1, Atlas, PL. XLIV, Figs. 1, 3.
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The Potomae fossils give more of the frond than the species hitherto
known, and thus add a good deal to our knowledge of this curious genus.
Unfortunately no trace of fructification was seen.

CTENOPTERIS INSIGNIS, Sp. NOV.
Plate LXT, Figs. 4, 5; Plate LXII, Fig. 1; Plate LXIII, Figs. 1, 2.

Frond large, arborescent, bipinnate or tripinnate; principal rachis
very strong, striate; ultimate pinnze with strong rigid rachises, alternate,
terminating in a lobed segment, the pinnules passing into lobes more or
less united towards the ends of the ultimate pinnse; pinnules thick and
leathery, those of the lower and middle portions of the pinnwe attached by
the entire base, slightly deecurrent, separate, eut away obliquely above,
alternate to subopposite, gradually diminishing towards the summit of the
pinnz in size and dépth of toothing, not sensibly narrowed at base, oblong-
acute, curved slightly forward, terminating in a large ovate to subtriangu-
lar acute tooth. The pinnules usually show two deute or spinous teeth on
each side, a couple near the base, and a second couple near or at the sum-
mit of the pinnule, the associated members of the couples being opposite
or subopposite. Sometimes there is an additional tooth on the posterior
margin below the upper one, and sometimes the terminal tooth is enlarged
to an oblong lobe (see Pl LXI, Fig. 4), which is slightly notched; nerves
several, departing separately from the principal rachis along the entire
width of the base of the pinnule, the outermost ones once forking and
curving outwards, the inner ones forking deeply several times and slightly
diverging flabellately, the ultimate branches nearly or quite parallel, long,
and slender.

Localities: Fredericksburg; road-side near Potomac Run.

This splendid plant is not uncommon at the first-named locality, and
is found in small bits only at Potomac¢ Run. All the specimens figured
come from Fredericksburg. The specimens show a black, glossy plant-
matter, which peels off like paper from the stone, and indicates that the epi-
dermis was dense and durable. A thick coriaceous epidermis covered the
main rachis and all parts of the plant. The nerves are not usually dis-
tinetly seen, being obscured by the thick epidermis. The form given in
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PL LXI, Fig. 4, differs from the typical forms in having the termination of
the pinnules an oblong lobe, which is slightly notched or toothed. Figure
5 of the same plate appears to be the summit of an ultimate pinna, differing
in the trilobate terminal pinnule from the normal termination, as shown in
Pl. LXILI, Fig. 1, where the lobes gradually diminish in size towards the
suminit.
CTENOPTERIS VIRGINIENSIS, Sp. NOV.
Plate LXII, Fig, 4; Plate LXV, Fig. 1; Plate LXVI, Fig. 4,

Frond bipinnate or tripinnate, probably arborescent; rachises stout,
strongly ridged or keeled; ultimate pinna subopposite; leaf-substance
thick; pinnules comparatively short and broad in proportion to their
length, opposite or alternate, slightly decurrent, distinet to the base or
slightly united, attached by the entire base, rounded obliquely on the
upper side at base, slightly curved forwards, posterior margin nearly
always free from teeth, terminating in a friangular tooth, with an acute
tooth on each side of this at the summit of the pinnule, and with an acute
or spinous tooth about midway on the anterior margin; nerves proceeding
from a common point on the rachis of the ultimate pinnze, branching sev-
eral times and diverging slightly, the ultimate branches long and nearly
parallel. '

Locality: Fredericksburg; rather rare.

This plant has a very stout principal rachis, but the species is decid-
edly smaller than C. insignis, and shows some important points of differ-
ence from it. On nearly all the pinnules there are no teeth on the poste-
rior margin of the pinnules, and only one on the anterior margin. The
most important difference is in the nerves. They form two principal
nerve-bundles, which depart from a common point and not from the entire
base of the pinnule. Thus they show a tendency to form a midnerve with-
out actually developing one. In this feature there is an approach to the
Seleropteris type.

CTENOPTERIS MINOR, Sp. NOV.
Plate LXVII, Fig. 3.

Fronds small, arborescent, bipinnate or tripinnate; principal rachis

strong, rigid; ultimate pinne with rachises strong towards the base and
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much attenuated towards the summit, alternate to subopposite, and termi-
nating in a slender toothed or lobed segment; pinnules small, separate in
the lower part of the ultimate pinnwe, but united at base in the upper part
of the same, attached by a base slightly narrowed and decurrent, cut away
obliquely on the upper side of the base, inclined forwards, alternate to
opposite. Towards the summit of the ultimate pi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>