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INTRODUCTION

General Remarks

Comparatively little is known and but little has been recorded

islands and groups of islands have been published. The fossil

faunas, especially the mollusca, have been studied and utilized

quite extensively in the interpretation of the stratigraphy, but

the paleobotanical remains have received relatively little atten-

tion. Until the past two or three years, in fact, no systematic

descriptions or illustrations of the fossil floras had been published,

except in connection with a few species of coralline algae and

certain specimens of silicified wood; but the specific and generic

identifications of many of the latter do not appear to be satis-

factory or conclusive, and certain others are unaccompanied by
adequate descriptive text or illustrations. In recent years,

however, remains of leaves and fruit, collected on several of the

islands by various parties, have been subjected to critical exam-
ination, and it is largely on the study of this material that the

present contribution is based. The islands on which fossil plant

remains of one kind or another have been collected and examined
now include Antigua, Saint Bartholomew, Anguilla, Martinique,

Trinidad, Curacao, Porto Rico, Hispaniola, Jamaica, and Cuba,

each of which will be separately discussed. 1

red, and the fossil flor



Historical Review

Probably the earliest references to and descriptions of fossil

plant remains from any part of the West Indies were in connec-

tion with the fossil woods of Antigua. In the early part of the

eighteenth century Scheuchzer l listed a specimen of this material

{op. cit., p. 102) as "Lithoxylon ex Insula Antego . . . Lignum
fossile"; but the record is now merely of historical interest and

is of no scientific value.

About a century later, in an unsigned article on "Petrified

wood from Antigua," 2 the statement may be found that "we are

under obligation to Mr. Pelatiah Perit of New York, for a collec-

tion of specimens of silicious petrefactions of wood from Antigua

. . . the specimens are principally the holzstein of Werner.

. . . According to the information of Mr. Perit they are scattered

over the surface of the island . . . with a profusion hardly less

than that which Horneman observed of the same mineral during

his travels over the eastern part of the great African desert. . .
."

Shortly after this a paper by Nugent 3 was published, under

the title "A sketch of the geology of the Island of Antigua,"

in which he mentions a stratified rock at Monk's Hill, and re-

marks: that "the conglomerate character of this rock is derived

from its having imbedded and incorporated with it, numerous

fragments of all sizes of petrified wood . . . and other substances

. . . the quantity and variety of the substances included,

especially of petrified wood, is most astonishing. The siliceous

woods are all apparently of the tropical kinds, and those of the

palm tribe are among the most common ... I have found,

several times, petrified, the bulbous part of the cocoanut palm,

where it emerges from the ground, and with the radicles which

lace it thereto. One of the most remarkable specimens of fossil

taceous age of the rocks in which the fossil plant remains were found. Published

formation or group names will be used in connection with the several plant-bearing

deposits, whenever necessary to identify them stratigraphically, but it should be

recognized that the Eocene, Oligocene, Miocene or Pliocene age of certain of the

formations can not be regarded as definitely settled.

1 Scheuchzer, J. J. Herbarium diluvianum, ed. 2. Leyden, 1723.

' Amer. Journ. Sci., vol. 1, pp. 56-57. 1818. [Probably by the editor, Benja-

min SillimanJ

' Nugent, Nicholas. Geol. Soc. London, Trans, vol. 5, pp. 459~47S- 1821.



wood I met with in the pasture near Paynter's estate, the trunk

of a tree about twelve feet in length and as many inches in diam-

eter, rent crosswise asunder, but all the parts lying contiguous

In 1831 Witham * listed and figured six specimens of fossil

wood from Antigua (op. cit., pp. 39-40, pi. 6, figs. 11-16), but

without naming them and with only very meager descriptions.

Figure 11 was described as "Fossil silicified dicotyledonous

wood . . . the structure greatly resembles that of the mahogany
. . ."; figures 12 and 13 were merely designated as "dicoty-

ledonous"; figure 14 as "probably dicotyledonous"; 2 and fig-

ures 15 and 16 as "monocotyledonous."

In 1834 Nicol 3 referred briefly to the Antigua fossil wood as

follows (loc. cit., p. 155): "I have examined upwards of a

hundred specimens of fossil wood, from the tertiary formation

of the island of Antigua. . . . The specimens . . . were chiefly

dicotyledons, the rest monocotyledons."

The first specific descriptions of this material were by Unger,4

about 1 83 5-1 840, who described five species of fossil palms,

based upon the characters of the wood structure in certain

specimens, viz.:

Fasciculites antiguensis n. sp., p. LVIII, pi. 2, figs. 5-7.

Fasciculites withami n. sp., p. LVIII. (= Witham's figs. 15, 16,

op. cit.)

Fasciculites palmacites (Sprengel) Cotta, p. LIX, pi. 3, fig. 6.

Palmacites crassipes n. sp., p. LX.
Flabellaria antiguensis n. sp., p. LXIII, pi. 2, figs. 2-4.

Fossil leaves as well as wood were mentioned by Hovey ' in

his "Geology of Antigua," a number of which he determined as

identical with existing tropical genera and species. Following is

an abstract of his observations in connection with the fossil flora:

1 Witham, Henry. Observations on fossil vegetables, etc. London, 183 1.

fossiliura, p. 228. 1845) as Hauera americana, a new genus and species, which

he included in the Thymelaeaceae.
3 Nicol, William. Observations on the structure of recent and fossil coniferae.

Edinburgh New Philos. Journ, vol. 16, pp. 137-158, pis. 2-4; pp. 310-314. pi- 5-

r. Journ. Sci., vol. 35, pp. 75-85. 1839.
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On page 79 he refers to a clay formation and says that "with

the exception of some petrified leaves found near its junction

with the trap at Drew's Hill, I could not ascertain that any

organic remains had been discovered in it. These leaves belong

to trees of the dicotyledonous class. Dr. Nicholson l thinks he

recognizes among them those of Ficus partusa and a species of

Melastoma." Mention is also made of the occurrence of both

animal and plant remains in the vicinity of Constitution Hill

and, on page 81, he says: "But the most striking feature of all

is the perfect preservation of the form and structure of the

petrified substances, even of such as in a living state are most

delicate. For example, the opening leaves of the banana . . .

have been converted into silex and perfectly preserved. I saw

myself the petrified pod of a tamarind, so entire in its shape

and all its parts, that no one could mistake it. . . . But the

most interesting class of fossils is the silicified wood—the ordinary

trees and shrubs of the climate still retaining their individual

structures, but converted into the choicest mineral substances.

. . . Among these may be particularly specified . . . the loblolly

(Pisonia subcordata). The cocoanut, also, is often very beauti-

ful .. . the most of these fossils, I do not doubt, are relics of

shrubs and trees identical with those now growing upon the

island, though some others are probably extinct."

In 1840 Stokes 2 incidentally referred to a specimen of fossil

wood from Antigua, in connection with a description of a speci-

men of fossil wood from Germany, as follows (loc. cit., p. 208):

"Mr. Robert Brown, to Whom I had the pleasure of showing

this specimen from Germany . . . reminded me of one of

silicified wood from Antigua . . . represented in the accom-

panying drawing (PL XVII)." The entire specimen is shown,

natural size, in figure 1 on the plate cited, and a portion, magnified

ten times, in figure 2; but the author does not give any hint or

suggestion as to its probable or possible botanical affinities.

1 Nicholson, Thomas. Antigua almanac and register. [Cited by Lester F.

Ward in his " Geographical distribution of fossil plants," p. 819 (U. S. Geol. Survey,

Eighth Ann. Rept. 1886-87), but without pagination or date of publication.

I have not seen Nicholson's article. The date of publication, as far as I have

2 Stokes, Charles. Notice respecting a piece of recent wood partly petrified by

carbonate of lime, with some remarks on fossil woods. Geol. Soc. London, Trans.



(264 )

At about this same period specimens of fossil invertebrates

from Jamaica, and silicified wood from Antigua, were mentioned

briefly by Merian 1
; but in regard to the latter he merely remarked

that "der grosste Theil sind Holzer verschiedener Art, im
verkieselten Zustande."

The most extensive and critical studies of the fossil woods were

by Felix. 2 These were first published in 1882 as a dissertation

for a doctorate, in connection with the Faculty of Philosophy of

the University of Leipzig. In this publication, on pages 63-78,

under the heading "Holzer aus Antigua," he described the

following eleven new species:

Taenioxylon varians, p. 64.

Taenioxylon irregulare, p. 65.

Helicotoxylon speciosum, p. 66, fig. 1.

Helicotoxylon tenerum, p. 67.

Cassioxylon anomalum, p. 69.

Anacardioxylon spondiaeforme, p. 70.

Ebenoxylon diospyroides, p. 71, fig. 3.

Schmideliopsis zirkelii, p. 72.

Zittelia elegans, p. 73, fig. 2.

Palmoxylon kuntzii, p. JJ.

Palmoxylon molle, p. 7J, fig. 4.

He also, on page 76, renamed Fasciculites antiguensis Unger, 5

and listed it as Palmoxylon antiguense (Unger).

His second paper, published in 1883, included additional

descriptions and further discussion of the Antigua fossil woods.

A complete list, with comments, is as follows:

Taenioxylon varians Felix, p. 10, pi. 1, figs. 3, 4.

Taenioxylon irregulare Felix, p. 11, pi. 1, figs. 1, 2.

Taenioxylon multiradiatum* p. 11, pi. 1, figs. 10, 11; pi. 2,

fig. 10.

This genus is referred to the Leguminosae; and, in regard to

the species last listed, he remarks: "Diese Art is wahrscheinlich

ein Papilionaceen Holz."

1 Merian, Peter. Naturf. Gesellsch. Basel, Ber. u. d. Verh. vol. 6, Aug. 1842-

July 1844, p. 64. 1844.
2 Felix, Johannes, (a) Studien iiber fossile Holzer. Pamph., pp. 1-83, figs.

1-4 on plate not numbered. Leipzig, 1882. (b) Die fossilen Holzer Westindiens.

Samml. paleont. abhandl., ser. 1, no. I, pp. 1-29, pis. 1-5. Cassel, 1883.

> Unger, Franz. De palmis fossilibus, op. cit., p. LVIII, pi. 2, figs. 5-7.
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Zittelia elegans Felix, p. 14, pi. 2, f. 1, 2.

This genus is included, tentatively, in the Leguminosae.

Cassioxylon anomalum Felix, p. 15, pi. 2, figs. 3, 5.

It is possible that the specimen upon which this species was

based may not have come from Antigua. The author states

{loc. cit., p. 15) that "der Fundort fur dieses Holz . . . ist zwar

auf der Etikette nicht angegeben, ich glaube es jedoch seinem

ganzen ausseren Habitus nach fur ein Holz von Antigua halten

zu mussen." The species is compared with the existing species,

Cassia speciosa.

Schmideliopsis zirkelii Felix, p. 16, pi. 2, figs. 6, 8.

This species is compared with the existing species, Schmidelia

haemorrhoea, and is relegated, tentatively, to the Sapindaceae.

Anacardioxylon spondiaeforme Felix, p. 16, pi. 2, figs. 7, 9.

This species is compared with the existing species, Spondias

Ebenoxylon diospyroides Felix, p. 17, pi. 4, fig. 6.

This species is compared with the existing species, Diospyros

discolor and D. virginiana.

Helicotoxylon speciosum Felix, p. 18, pi. 3, figs. 2, 8.

Helicotoxylon tenerum Felix, p. 19, pi. 3, figs. 1, 6.

The botanical affinities of this genus are stated to be, probably,

with the lianes of the tropics ("Schlingpflanzen" or " Serjania

Arten") and referable to the Sapindaceae. He also cites (p. 20)

Unger's Hauera americana (see the present paper, footnote 2, p.

262) and its possible near relationship to Helicotoxylon.

Palmoxylon antiguense (Unger) Felix, p. 22, pi. 4, fig. 5.

Palmoxylon kuntzii Felix, p. 22, pi. 4, fig. 5.

Palmoxylon molle Felix, p. 23, pi. 2, fig. 11.

Palmoxylon quenstedti* p. 25, pi. 4, fig. 4.

Palmoxylon tenerum Felix, p. 29, pi. 4, fig. I. (= Fasciculites

palmacites (Stenzel) Cotta, Die Dendrolithen, etc., pp. 49-50,

pi. 9, figs. 1, 2. Dresden, 1832.)

Rhizopalmoxylon* p. 27.

No species is described under this genus, which is designated

as representing "Wurzeln von Palmen."

The names starred (*) represent new descriptions.

In conclusion the author discusses the possible Upper Cre-

taceous, but more probably Tertiary age of the species, and

remarks upon their close relationship to the existing flora of
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the region as evidence that there was little or no difference in

climatic conditions between those times and the present.

In 1897 Stenzel 1 described and figured two new species of

fossil monocotyledones from the island. The first one, Pal-

moxylon iriarteum, based upon a specimen of wood in the State

Museum at Stockholm, he compared with the existing palm

genus Iriartes. In regard to the second one, Rhizocaulon antig-

uense, he remarked that Herr Leuckart of Chemnitz "hatte es

vor etwa 20 Jahren aus der bergakademischen Niederlage in

Freiberg erhalten, von dem inzwischen verstorbenen Verwalter

derselben, Wapler, als Hornstein von der Insel Antigua bezeich-

net." He also discussed its taxonomic position and determined

it to be a monocotyledone, related to either the Palmaceae, the

Cyperaceae, or the Juncaceae, but did not suggest any definite

relationship with any existing genus.

Incidentally it may not be out of place to here record a list

of twelve specimens of fossil woods from the island, included in

the paleobotanical collections of The New York Botanical

Garden, that are designated by the following common names:

black willow, guava, manchinil, tamarind, loblolly, breadfruit,

mango, ailanthus, red cedar, banana, cabbage palm and needle-

eyed cocoa palm. The date of collection and the name of the

collector are not given, nor by whom the specimens were identified

and named; but accompanying them is a label, worded as

follows: "The series of silicified woods numbered 1, 2, 3, &c,
and marked in ink on the specimen with the name of some

recent wood, as 'Guava,' 'Mangrove,' &c, are from Antigua,

W. I. The names given them are quite unreliable." [Signed]

"J. S. Newberry."

The latest contribution to the fossil flora of this and certain

of the neighboring islands was by Howe, 2 who described and

figured several species of fossil calcareous algae which he stated

(loc. cit., p. 11) were "collected in February and March 1914,

1 Stenzel, Gustave. (a) Palmozylon iriarteum n. sp., ein fossiles Palmenholz

aus Antigua. K. Svensk. Vetensk.-Akad., Handl. (Beih.) vol. 22, sec. 3, no. II,

pp. 1-18, pis. I, 2. 1897. (b) Rhizocaulon antiguense n. sp. K. Mineral-

Geol. u. Praehist. Mus. Dresden, Mitteil. no. 13, art. 2, pp. 21-24, pi- 3, figs. 22-29.

1897.
2 Howe, M. A. Tertiary calcareous algae from
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by Dr. T. W. Vaughan, in the Eocene St. Bartholomew limestone

of the island of St. Bartholomew, the middle Oligocene Antigua
formation of the island of Antigua, and the upper Oligocene

Anguilla formation of the island of Anguilla."

Following is a list of the species from Antigua:

Archaeolithothamnium affine n. sp., p. n, pi. 4, fig. 1; pi. 5.

Lithothamnium concretum n. sp., p. 12, pi. 1, fig. 2; pi. 2.

Lithophyllum (?) molare, n. sp., p. 15, pi. 4, figs. 2-4.

Lithoporella melobesioides (Foslie) Foslie, p. 16.

Saint Bartholomew

Two species of coralline algae, from the " Eocene St. Barthol-

omew limestone" of this island, previously mentioned, were

described and figured by Howe x in 1919, viz.:

Lithophyllum homogeneum n. sp., p. 14, pi. 1, fig. 1; pi. 3.

Lithoporella melobesioides (Foslie) Foslie, p. 16, pi. 6, fig. 1.

As far as I am aware, these are the only species of fossil plants

recorded from the island.

Anguilla

One species of calcareous alga, from the "upper Oligocene

Anguilla formation" of this island, previously mentioned, was

listed and figured by Howe 2 in 1919, viz.:

Lithoporella melobesioides (Foslie) Foslie, p. 16, pi. 6, fig. 2.

It represents the only paleobotanical record in c

the island, as far as I have been able t

Martinique

Coralline algae, all probably of Miocene age, are apparently

the only fossil plant remains recorded from this island. Giraud, 3

in 1902, incidentally noted the occurrence of fragments of

Lithothamnium, associated with other marine organisms, in

calcareous volcanic tuffs, stating that the fragments were partic-

ularly abundant in the rocks in the vicinity of Caravelle; and

subsequently Lemoine 4 described and figured thirteen new

species, as follows:

1 Howe, M. A. Tertiary calcareous algae, etc., he. cit.

2 Ho^ e, M. A.

ud, Jean.

Acad. S(

Tertiar

Sur \"i

:i. [Paris

7 calcareous al]

ige des format

], Comp. Renei. Hebdon

miques anciennes de la Mar-

1. Seances, vol. 135, pp. 1377-

oine, Ma,dame Pa ul [Marie Duj;

III. Corallin,

ardin-Bau,

acees foss

netz]. Contribution a l'etude

iles de la Martinique. Soc.
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Lithoihamnium douvillei, p. 258, figs. 1-3.

Lithothamnium caravellense, p. 259, figs. 4, 5.

Lithothamnium peleense, p. 260, fig. 6; p. 268, fig. 16.

Lithothamnium lacroixii, p. 269, figs. 17, 18.

Lithophyllum giraudi, p. 261, fig. 7; p. 271.

Lithophyllum prelichenoides, p. 262, figs. 8, 9; p. 271, fig. 19.

Lithophyllum premoluccense, p. 272, figs. 20, 21.

Lithophyllum martinicense, p. 264, figs. 10, 11.

Lithophyllum {Dermatolithon) preprototypum, p. 265, fig. 12.

Lithophyllum {Dermatolithon) dublancqui, p. 274, fig. 22.

Corallina cossmanni, p. 265, figs. 13, 14.

Arthrocardia mangini, p. 266, fig. 15.

Amphiroa prefragilissima, p. 275, fig. 23.

Trinidad

In Wall & Sawkins' > report on the geology of Trinidad there

chapter (Appendix K, pp. 166-178) by Hermann Criiger,

nial Botanist, with the heading "On some of the vegetable

Is occurring in Trinidad," in which the author mentions

ys, some of which had undergone a considerable change by

heat (Porcellanitic shales), 2 while others were not altered in that

manner. They contained a great number of impressions of

le indefinite descriptions of these leaves are given, such as

ge grass or Cyperaceae "; "a large leaf, generally 4 inches

long by z\ to 3 inches width;" "a narrower leaf, 3^ to 4 inches,

by 2 inches;" but in no instance is the description sufficiently

definite for identification.

In discussing the silicified woods he says: "The appearance of

is wood is very peculiar, and it is not represented by any of

e woods of the present creation, as far as I know them, although

me, even of this country, make a near approach, such as a few

;uminosae; some species of morus, as far as I know them,

1 Wall, G. P., & Sawkins, J. G. Report on the geology of Trinidad; or Part I

the West Indian Survey. Mem. Geol. Survey [Great Britain and Ireland].

> Note.—These are evidently the deposits mentioned on page 49 (op. cit.), viz.:

:rata which will be named Porcellanite occur especially at Erin, Points Cedros

I Rouge, part of Point Brea, to a small extent at Moruga, and adjaecnt to the

;e seam of coal at Punta Paloma (Caroni Series)." The baking of the shales,

I their alteration into porcellanite by the combustion of included or associated
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Napoleona, some Chrysobalaneae, and a Pr oteacea, and Rhopala

montana, known to carpenters under the name of aguatapana or

beef oak."

His concluding remarks are interes ting—almost prophetic,

viz.: 'They have been coriaceous leaves . As these deposits

belong to the T ertiary epoch, since w hie 1 the conditions in-

fluencing vegetat on generally have to a 11a ppearance not mate-

rially changed, we must come to the nclusion that these

leaves being principally of the coriaceous and indicate a vege-

tation of a truly tropical character. ... I must express my
regret that I have not been able to identify more of the specimens

with living plants, or their parts. A little more might have

been done in a place where access to museums and scientific

libraries can be had, and comparisons instituted with what has

been written and collected on the same subject."

Incidentally he also mentions specimens of silicified wood,

lignite, "wood apparently in a state of decay," "asphaltum

mixed with woody matter," etc. The localities where the red

shale with leaf impressions were found are given as "Erin and

La Brea"—evidently signifying regional distribution rather than

Geological data are discussed by the authors on pages 35-52,

from which the following information may be gleaned. The red

shale or porcellanite is mentioned as belonging to the "Caroni

or carbonaceous series" of the "Newer Parian Group "; and,

further, that "these various strata [Newer Parian group] seem

sufficiently related to one another by fossiliferous contents to

form one group, of which the organic remains present a certain

analogy with the Miocene fauna."

The sequence and correlation of the strata are as follows:

Moruga or arenaceous series.



In 1899 Harrison & Jukes-Brown l described and discussed the

geology of the island and designated the Moruga series of Wall

& Sawkins as Pliocene in age. Their final correlation was as

follows:

("Pleistocene

Moruga series "j and

[Pliocene

Naparina marls Miocene

Sn Fernando beds [of Guppy ]1
J

g

[Eocene
Nariv;

In 1920 a trip was made to the island by Doctor Britton 2 and

party, during which the red porcellanite shale was examined, in

a quarry near the village of Siparia, in Saint Patrick County, in

connection with which Doctor Britton remarked (he. cit., p. 112):

". . . it is the argillaceous shale porcellanite, quite hard, and

contains enormous quantities of fossil leaf impressions and other

plant remains. This plant bed is of great extent and thickness.

It is exposed in this quarry to a depth of at least sixty feet and

is packed with leaf-impressions nearly throughout. Here must

certainly exist the key to the ancestry of a large part of the

Trinidad flora and the paleontological information to be obtained

from an intensive study of the fossils would be of high scientific

importance."

A second trip was made the following year, 3 and on this as

well as on the previous occasion specimens of fossil plants were

collected. The larger number of these were from the quarry at

Siparia, and a smaller collection was from arenaceous beds at

Moruga, in Victoria County. The several collections have been

subjected to critical examination, and a number of selected

specimens may be found described and depicted in the descriptive

part of the present contribution. The species represented belong,

without question, to existing tropical genera, and in many
instances they can not be differentiated, on surficial characters

1 Harrison, J. B., & Jukes-Brown, A. J. The oceanic deposits of Trinidad

(British West Indies). Geol. Soc. London, Quart. Journ. vol. 55, pp. 177-189-

1899.
2 Britton, N. L. A botanical expedition to Trinidad. New York Bot. Gard.,

Journ. vol. 21, pp. 101-118. 1920.
3 See Britton, N. L., New York Bot. Gard., Journ. vol. 22, pp. 93-102. 1921.
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alone, from existing species. They apparently can not be older

than Miocene, and may be as recent as Pliocene in age.1

A recently published contribution to the fossil flora of the

island was by Howe, 2 in 1922, in which the following two new
species of calcareous algae are described and figured:

Lithothamnium fennyi, p. 1, pi. 1, figs. 1-3; pi. 2.

Matchepoorie quarry.

Lithophyllum trinitense, p. 2, pi. 3, figs. 1, 2; pi. 4.

Gasparillo quarry.

Both are regarded as lower Miocene in age.

The most recent published contribution to the fossil flora of

the island was by Berry 3
, in which may be found described and

figured (loc. cit. p. 103, fig. 1) a fossil flower under the name
Lecythidoanthus kugleri gen. et sp. nov., supposed to belong in

the Lecythidaceae. The specimen upon which the species was
based is described as having been collected by Dr. H. Kugler

in "the naturally burnt clay known as porcellanite so common
in the Island of Trinidad, probably of late Miocene age." It

may be assumed that the type locality was at or in the vicinity

of Siparia.

Coralline algae are, apparently, the only fossil plant remains

recorded from this island. In 1888 Martin 4 described and

figured a new species {op. cit., p. 26, pi. 2, figs. 22-25) under

>f^Noti.—Professor Gilbert van Insgen of Princeton University, wl10 was one of

the party on the second trip, supplii

"Porcellanite from the Siparia quarry, 3 miles southwest from Siiparia village,

April 7, 1921. Strike N. 40° W., dip 40 E. Abundant eviden(:e of baking.

Collected numerous pieces with leaf i icified wood."

"Plant-bearing clayey sands, in bluff just north of Moruga, on south shore,

March 19, 1921. Clay beds altern;ite with sand and lignitic sand in thin seams.

The dip is about 70 S. Faults are jnumerous and clean cut, with no breccia zones.

Several layers hold abundant fossil leaves; but matrix is mostly t00 friable for

preservation. Collected from the 1better preserved lots and treate:d them with

2 Howe, M. A. Two new Lithe-thamnieae, calcareous algae, fr<3m the lower

Miocene of Trinidad, British West '.Indies. U.' S. Nat. Mus., Proc. \'ol. 62, art. 7,

pp. 1-3, pis. 1-4. 1922.
3 Berry, E. W., A fossil flower ifrom the Miocene of Trinidad.

Sci., vol. 7, pp. 103-108, text figs. 1, 2. Feb. 1914.

i Martin, Karl. Bericht iiber e ine Reise nach Niederlandisch West-Indien,

etc., pt. 2, Geol. Leiden, 1888.
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the name Lithothamnium curasavicum, from rocks described as

Cretaceous in age; and Kloos, 1 in the following year, in a discus-

sion of the contents of certain calcareous sandstones, mentioned

(loc. cit., p. 82) "cylindrischen aeste von Kalkalgen (Litho-

Porto Rico

As far as I have been able to ascertain, no fossil plant remains

were collected on or recorded from Porto Rico previous to 1913,

when a scientific survey of the island was inaugurated under the

joint support of the New York Academy of Sciences and the

Porto Rican Government, with the cooperation of the American

Museum of Natural History, Columbia University, and The
New York Botanical Garden. A series of seven reports, on

various features of the survey, has been published,2 besides

several preliminary papers, notes, etc.

References to fossil plant remains are very few, and one of the

earliest was by Hodge,3 in a paper presented at a meeting of the

Section of Geology and Mineralogy of the New York Academy
of Sciences, May 15, 1916, in which he remarked (loc. cit., p. 278)

that "across the northeastern portion of the area is a broad

belt of rock. . . . The presence of Cladophyllia furcifera [a

species of coral] in a bed of limestone and of fossil leaves in an

adjacent hematite bed point, according to Dr. Edward W. Berry

and Dr. Frank H. Knowlton, to the Comanchic [Lower Cre-

taceous] age of these beds."

In a subsequent paper by the same author 4 the subject was
treated in a somewhat more extended manner. In discussing

an unconformity between two series of sedimentary rocks—the

Barranquitas-Cayey and the Sierra de Cayey—he remarked (loc.

cit., pp. 192-193) that "a short distance below this unconformable

contact two calyxes of a coral were found in a limestone which

1 Kloos, J. H. Untersuchungen uber Gesteine und Mineralien aus West-Indien.

Samml. Geol. Reichsm. Leiden, ser. 2, vol. I, no. 3, pp. 1-110, pis. 1-3. 1889.
2 New York Academy of Sciences. Scientific Survey of Porto Rico and the

3 Hodge, E. T. Geology of the Coamo-Gus
tary's abstract]. New York Acad. Sci., Annals '

1 Hodge, E. T. Geology of the Coamo-Gua
Sci. Scientific survey of Porto Rico and the Vir;



have been identified as Cladophyllia furcifera. ... Its presence

here should indicate that the rocks are at least of Comanche age.

Below the limestone occurs a thin bed of bog iron ore and in it

were some leaves. Dr. Edward W. Berry and Dr. F. H. Knowl-

ton identified these leaves as follows:

Nelsonia [Nilssonia], an old Mesozoic order of cycads.

Protorhipis, a fern with the same range as above.

Another species of Mesozoic fern.

A dicotyledon.

"The above authorities stated that these plants were not

critical for the Comanche, but that they tended to support the

evidence of the corals—at least they indicate Mesozoic age."

Fossil coralline algae, represented by thalli of Lithothamnium,

are mentioned as constituents of the Coamo Springs limestone,

and two specimens are shown in cross section (loc. cit., p. 155,

fig. 15; p. 156, fig. 16).

During the prosecution of the survey in 1916 Hubbard : was

engaged in geological work in the Lares District, where he made
collections of fossil plant remains at several localities, especially

in the vicinity of Lares, on the Guajataca and the Collazo River.

The specimens from the localities on the latter river were in the

San Sebastian or Collazo shales, and those from the river first

mentioned were in the Lares limestone. The best preserved of

these specimens have been figured and may be found described

in the descriptive part of the present paper.

Those who have studied the stratigraphical relations of the

plant-bearing beds in the field are not entirely agreed as to the

exact age of the beds. The San Sebastian shales have been

regarded as ranging from the upper Eocene to the Middle

Oligocene, and the Lares limestone, which overlies the latter,

as slightly younger. Numerous correlation tables may be found

in the publications cited. For ready reference, however, the

following sequence of formation, series, and group names is here



Santa Isabel formation

San Juan formation

Los Puertos limestone
j

Quebradillas limestone 1

Cibao limestone |

San Sebastian, or Collazo, c

or U. Eocene?)

Rio Descalabrado series

Coamo Springs formation

Rio Jueyes series

Arecibo group or formation,

and Pepino formation.

(Oligocene?)

r Lares shales. (Oligocene

1—
Guayama series _

"1

Sierra de Cayey series J

Barranquitas-Cayey series]

Rio de la Plata series
J

= L. Cretaceous?

= L. Cretaceous (Comanche?)

HlSPANIOLA 1

Republic of Santo Domingo

In 1871, 1873, and 1881, Gabb 2 published the results of his

geological investigations during the years 1 868-1 871 in the

Dominican Republic.

1 This island is more generally known either as Santo Domingo or as Haiti,

or else by both; but the use of either one for the island as a whole, especially on

labels and in descriptive text, is liable to lead to misinterpretation, and more or

less confusion of locality in connection with the two republics between which the

island is divided. There is also a town of Santo Domingo in the Dominican

Republic and another of the same name in Cuba, and the island of Dominica-

one of the Leeward Islands of the British West Indies. It has, therefore, been

deemed advisable to designate the island as a whole by its original name, Hispaniola

—the Latinized equivalent of the old Spanish name, Espafiola—and to limit the

use of the names Santo Domingo and Haiti to the two political divisions of the
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In the American Journal of Science (Joe. cit., p. 254) he discusses

the Tertiary strata and says: "They consist of conglomerates,

sandstones, gray, blue, brown, and white shales, argillaceous and

pure limestones, the rocks being enumerated in an ascending

series from the conglomerates upward. . . . There have been

enough fossils found in all the beds, from base to top, to settle

the question, that no line of demarkation of age can be drawn in

the series. The species have not been sufficiently studied, by
me, to enable me to express a positive opinion as to the part of

the Tertiary group to which they belong. Messrs. Geo. Sowerby

and J. Carrick Moore (Quart. Jour. Geol. Soc, London, 1849,

p. 129) consider them, for good reasons given, to be Miocene,

in which opinion I am inclined to concur; while Mr. T. A.

Conrad, whose acquaintance with the American Tertiaries is

greater than that of any other person, says they are Oligocene."

In the Proceedings of the American Philosophical Society 1 (loc.

cit., p. 571), in the secretary's abstract of Gabb's remarks at

the meeting held November 15, 1872, it is stated that "the San

Domingo Miocene holds 217 extinct and 97 living forms (mol-

lusca)," and that "vertebrate remains (Carcharodon, Megalodon

and other well-known Miocene species) also occur with them."

Subsequently, in the Transactions of the same society (loc. cit.)

his previous publications were elaborated and extended, and

were included in a final report on the subject. From this report

the following items are abstracted:

On page 97 he says: "Shortly after the appearance of the

joint paper by Moore and Sowerby, Mr. Conrad published a

short note, having more particular reference to the Vicksburg

deposit in Mississippi, asserting that he found an 'analogy,' and

even adding 'whether all the forms in this group in St. Domingo

are synchronous remains to be proved.' . . . He claims to have

identified three species as occurring in the two regions. . . .

My own comparison of specimens completely disproves this.

Mississippiensis. . . ." 2

1 On the topography and geology of Santo Domingo. Amer. Philos. Soc, Proc.

1871-72, vol. 12, pp. 571-573- 1873. Idem, Trans, vol. 15, u. ser., art. 4, pp.

49-259, with geological map. 1881.

2 Note.—This is, without doubt, a misprint for Fusus mississippiensis Conrad—

a Tertiary molluscan species of the region. The name Ficus mississippiensis

19
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On page 97 he mentions an installment of fossils, sent by

Mr. Hencken to London in 1849, in which was included "dicoty-

ledonous wood." On page 99 is given the following correlation

table, of Robert Etheridge:

Middle Tertiary series of Santo Domingo

Middle Tertiary series of Cuba Later or Upper
Middle Tertiary series of Cumana r Miocene.
Caroni series of Trinidad

Miocene series of Jamaica

Chert formation of Antigua 1

Anguilla beds j- Older or Lower Miocene.

San Fernando beds, Trinidad
j

On pages 149-150 he describes conglomerate rocks at the Ango-

stura [narrows] of the Yaqui del Norte River, near Santiago,

and says that they are "made up of rounded pebbles, broken

shells and containing much fossilized wood, sometimes showing

tubes of teredos."

The author's references to fossil plant remains were in every

instance very brief and casual. He collected a few specimens of

fossil leaves, however, which were apparently sent to Dr. J. S.

Newberry, at that time Professor of Geology and Paleontology

at Columbia College, as I infer from the recent discovery of a

small collection, now in the Museum of The New York Botanical

Garden, accompanied by a label in Professor Newberry's hand-

writing, which reads: "Fossil Plants, Miocene (with 33 per ct.

living species of molluscs & inch Carcharodon and Megalodon).

Cibao Valley, St. Domingo. Gabb." A comparison of the

wording of this label with the abstract of Gabb's remarks

previously quoted leaves but little doubt that these specimens

represent material collected by Gabb. The collection includes

Conrad has, however, been cited occasionally, in connection with paleobotanical

records, and more or less confusion has resulted in consequence. The obvious

error should not be perpetuated, and should be corrected wherever feasible. The

synonymy of the latter binomial is as follows:

Ficus mississippiensis (Lesquereux) Berry, U. S. Geol. Survey, Prof. Paper

Lesquereux, Amer. Philo's. Soc, Trans, vol. 13, art. 14, p. 418, pi. 19, fig. 2. 1867.

Not Ficus mississippiensis Conrad, fide Gabb, Amer. Philos. Soc, Trans, vol. 15,

n. ser., art. 4, p. 97. 1881. = error for Fusus mississippiensis Conrad. A. H.
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only seven specimens, but they are fairly well preserved, in a

matrix of indurated yellowish-gray clay, and all are described

and figured in the descriptive part of the present paper.

It was not until nearly half a century later that anything

appears to have been published, or recorded, in relation to the

fossil flora. In 1917 Maury * incidentally referred to the presence

of fossil plant remains at Los Quernados, on the Rio Gurabo.

In a description of the geological section at this locality (loc.

cit.) the following item is included: "Flora of Zone B. The
top of Zone B contains wood and leaves of the Myrtle, Laurel

and Mimosa families. Professor E. W. Berry was so kind as to

identify them generically for me. . . . The genera represented

are Eugenia, Nectandra and Inga"; and these specimens are

again referred to by the same author in a subsequent publication,2

as follows: "Looking back to early Miocene times we may
picture to ourselves an arm of the sea running east and west in

the northern part of Santo Domingo and occupying what is now
the valley of the Rio Yaqui. . . . Lignitic beds, gravels, and

clays were being deposited. . . . Members of the Myrtle, Laurel,

and Mimosa families grew upon the neighboring shores, with a

number of woods of new species not known from elsewhere."

In 1919 a geological reconnaissance of Santo Domingo was

made by Vaughan and others,3 and during its prosecution fossil

plants were collected at several localities. These were submitted

to and were described by Professor Berry 4 of Johns Hopkins

University, by whom ten new species were described and figured

and three specimens were identified generically, as follows:

Poacites sp., p. 118.

Pisonia conditi, p. 119, pi. 21, fig. 1.

Inga sanchezensis, p. 120, pi. 21, fig. 11.

Inga sp., p. 117.

1 Maury, Carlotta J. Santo Domingo type sections and fossils, part 2, stratig-

raphy. Amer. Paleontol., Bull. vol. 5, no. 30, p. 435 (19)- W7-
2 Maury, Carlotta J. Santo Domingo paleontological explorations. Journ.

Geol., vol. 26, no. 3, pp. 226-227. 1918.

3 Vaughan, T. W., Cooke, Wythe, Condit, D. D., Ross, C. P., Woodring, W. P.,

and Calkins, F. C. A geological reconnaissance of the Dominican Republic.

Geol. Survey Dominican Republic, Mem., vol. I. Prepared by the U. S. Geol.

Survey, Washington, 1921.

4 Berry, E. W. Tertiary fossil plants from the Dominican Republic. U.S.

Nat. Mus., Proc. vol. 59, pp. 117-127, pi. 21. 1921.
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Pithecolobium samanensis, p. 120, pi. 21, fig. 2.

Sophora cookei, p. 121, pi. 21, fig. 12.

Sapindus hispaniolana, p. 122, pi. 21, fig. 3.

Calyptranthes domingensis, p. 122, pi. 21, figs. 9, 10.

Bucida sanchezensis, p. 123, pi. 21, fig. 8.

Melastomites domingensis, p. 124, pi. 21, fig. 7.

Melastomites sp., pp. 117, 124.

Bumelia reclinatafolia, p. 125, pi. 21, fig. 4.

Guettarda cookei, p. 125, pi. 21, figs. 5, 6.

In the introduction the author briefly discusses the strati-

graphic relations of the flora, and remarks, on page 117: "The
number of forms identified is . . . much too small ... to give

a correct idea of the botanical facies or of the geological age

beyond the obvious facts that they indicate a tropical habitat

and a Tertiary age."

In the memoir by Vaughan and others, previously mentioned,

Berry's identifications are included in tables of distribution,

stratigraphic discussions, etc. The plant-bearing beds in the

vicinity of Sanchez, Province of Samana, from which all but two

of the specimens described by Berry were collected, are designated

(loc. cit., pp. 76 and 165) as "Miocene or Pliocene," and are

included in the Yaqui Group as defined by Cooke on pages 65-66.

One of the two excepted specimens {Melastomites sp.), collected

on the Gurabo River, about si miles from Gurabo Adentro, in

the Province of Monte Cristi, is listed as referable to the Cercado

Formation of the Yaqui Group, and the other one (Sophora

cookei Berry), collected on the San Juan River, in the vicinity

of Los Bancos, Azua Province, is listed, on page 109, as occurring

in beds of Middle Oligocene age.

Exactly where the specimens collected by Gabb were found

was, apparently, not recorded, otherwise than by the general

designation "Cibao Valley"; but the lithological characters of

the matrix indicate that it is similar to that in which the specimens

from the vicinity of Sanchez are contained, which is described as

a yellowish sandy clay, and this locality is within the topographic

limits of the Cibao Valley region. It appears probable, there-

fore, that Gabb's specimens came from beds on the north shore

of Samana bay, in the vicinity of Sanchez.

The stratigraphic relations of the plant-bearing beds, according

to tentative expressions of opinion by those who have studied

them, may be tabulated as follows:



o Mao clay

g Mao Adentro limesto

tx> Gurabo formation

v

3 a Cercado formation

£ Baitoa formation

v Bulla conglomerate
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Bluff on Samana Bay, about

miles east of Sanchez, Provin

of Samana. (Late Tertiary

Pleistocene, fide Berry.)

Cut in clay near pier at Sanchez.

Beach, 400 feet east 1

locality.

Rio Gurabo, about 55 miles up from

Gurabo Adentro, Province of

Monte Cristi. (Cercado forma-

tion, fide Vaughan et al.)

Rio Gurabo in the vicinity of Los

Quernados. (Early Miocene, fide

Maury.)

Rio San Juan, about 1 mile west

of Los Bancos, Province of Azua.

(Middle Oligocene, fide Vaughan

et al.)

Republic of Haiti

The geological investigations by Vaughan and others in the

Dominican Republic were extended into the Republic of Haiti.

Fossil plant remains were collected at a number of localities,

some of which collections yielded specimens that were sufficiently

well preserved to be differentiated and described. These were

made the subject of a paper by Berry, 1 in which the following

seven new species were described.

Chara woodringi, p. 3, text figs. la-c.

Gymnogramme woodringi, p. 4, pi. 1, figs. 1-4.

Simaruba haitensis, p. 6, pi. 1, fig. 8.

Mespilodaphne hispaniolana, p. 7, pi. 1, fig. n.
Mimusops praeparvifolia, p. 8, pi. 1, fig. 10.

Chrysophyllum cahobasensis, p. 8, pi. 1, fig. 9.

Bumelia cuneatafolia, p. 9, pi. 1, figs. 6, 7.

Incidentally he also identified two previously described species

(Pisonia conditi Berry, and Guettarda cookei Berry) from the

Dominican Republic, and mentions "fragments of dicotyledonous

leaves, probably representing the genus Ficus . . . fragments of

1 Berry, E. W. Tertiary fossil plants from the Republic of Haiti. U. S. Nat.

Mus., Proc. vol. 62, art. 14, pp. 1-10, pi. I and figs. I, 2 in text. 1922.
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what appear to be a species of Terminalia, a palm ray, and

fragments of six or eight species of dicotyledons," and "fragments

of lauraceous leaves suggesting the genus Nectandra. . .
."

Fossil plant remains were collected at a number of localities,

and in beds regarded, respectively, as Cretaceous, Tertiary

(Eocene and Miocene), and Pleistocene in age; but all of the

specimens that were described and identified were referred by

Berry to the Miocene ("Artibonite group"), apparently equiva-

lent to the Maissade beds of Jones 1
{loc. cit., p. 744).

In a report on the geology of Jamaica by Sawkins and others,2

in 1869, there are a few incidental references to fossil plant

remains, in connection with a geological section depicted on the

first of two unnumbered plates at the end of the volume. On
this plate, opposite the designation "Eocene. Black shale" is

the legend "greenish brown & black laminated Shale, inter-

stratified with thin beds of fine grained Sandstone, contain. g.

fossil stems and some Lignite"; and opposite "Eocene. Trap-

pean series" is "variegated & mottled Clay & friable Conglom-

erate contain.g. Agates and silicified Wood." This is the only

reference that I have been able to obtain in relation to the fossil

flora of the island.

Cuba

The earliest references to fossil plant remains in Cuba were,

apparently, in two papers by Felix,3 in 1882 and 1883.

In the publication first cited, on page 78, under the heading

"Holz aus Cuba," he listed Palmoxylon cottae [= Fasciculites

cottae Unger]; but in the publication last cited (p. 24, pi. 5,

fig. 2) he described and figured a new species, Palmoxylon

integrum, which he stated was based upon the same specimen

that he originally identified as P. cottae. The species Palmoxylon

integrum Felix should, therefore, be substituted for P. cottae

(Unger) Felix as an element in the fossil flora of Cuba.

As far as I am aware only two other contributions to the

fossil flora of Cuba were subsequently published. Specimens of

• Jones, W. F. A geological reconnaissance in Haiti. Journ. Geol., vol. 26,

pp. 728-752. 1918.

2 Sawkins, J. G., and others. Reports on the geology of Jamaica; or Part II

of the West Indian Survey. 1869.

3 Felix, Johannes. Loc. cit., see the present paper, p. 264.



fossil wood were collected in the Province of Camaguey (Puerto

Principe) and were discussed by Galtes 1 in 191 1. All were

identified as and were referred to living species, natives of

the island.

The unique method employed in the study of the material and

in the identifications of the species is described on pages 193-195,

under the caption " Clasificacion y Description de los Fosiles,"

a free translation of which is as follows

:

2

"Great are the difficulties which present themselves when one

attempts to distribute in their respective groups those organisms

which lack the principal characters which contribute the funda-

mentals of the classification of phytology. Trunks and branches,

and in some cases a few roots is all that I have been able to find

among the numerous examples which have been encountered on

the Chorrillo. The leaves, flowers and fruits so necessary for

verifying the desired classification either do not exist in that

locality, or at the time that we were there we did not have the

good fortune to find them.

"With my desire to know and classify the fossils that I had
found I acquired many examples of the trunks of various [living]

plants of varying sizes and ages and compared the colors with

those of the fossils and the texture, whether compact or fibrous;

the bark, when it existed, and other particulars, not forgetting

those that sometimes pass without alteration from the living to

the fossil plant. In other cases there exist those characters which

have been more or less modified, increasing the difficulties of

recognition which in some cases I have been able to discern in

spite of the alterations.

"Being perplexed one day over certain specimens, the idea

occurred to me to test the specific gravity, as a guide in this

investigation. My reasoning was as follows: Although all the

fossils found on the Chorrillo are silicified, in the substitution of

the organic by the siliceous molecule they should preserve among
themselves the same relation that they had in each [living]

species, which differ in relative density and hence in specific

gravity; but this difference, in general, would be less than when

>s fosiles vegetales encontrados en el Chorrillo

» de la Facultad Letras y Ciencias,

debted to Mrs. N. L. (Elizabeth G.) Britton for the translation.
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silicified. I then searched for the specific gravity of various

known [fossil] woods which were well known, such as the Arabo

[Erythroxylum], the Ebano [Diospyros] and the Dagame [Caly-

eophyllum], finding in each case a different specific gravity, and

that it is greater or less according to density of the respective

wood or timber, although the relative proportions are not the

same. The numbers that I found for the preceding species are as

follows:

Arabo — 2.61

1

Ebano -2.562

Dagame — 2.500

Numbers which are inferior to that of silica which, as is well

known, is 2.65. I have a table of the specific gravities of various

[living] Cuban woods, compiled by Dr. Eugenio de Coloma, and

I find that the specific weights of the species above numerated

are respectively 1.53, 1.20, and 0.90, numbers which are not

proportionate to those which I found in the fossil specimens,

but which bear a certain relation to each other. I later deter-

mined the specific weights of all the specimens that I had in the

collection and, on reflecting on my results, which as will be seen

are not as satisfactory as I hoped, I am persuaded that the

relation cannot be perfect, as in verifying Epigenia 1 I found

that the plant varied in diverse circumstances which modified

the disposition of the mineral molecules and produced, in con-

sequence, an alteration more or less evident in the specific weight.

"If it had been possible for me to make a microscopic exam-

ination of the fossils, perhaps the data which this would have

supplied, in combination with the microscopic studies which are

being made of plant fibres, it would have facilitated a more inti-

mate and perfect knowledge of the true place of each of the

fossils in a paleophytologic classification than the one that I

have presented. But I lack the means to be able to verify them.

"These observations will indicate to men of science that in un-

dertaking this work I have not ignored, nor for one moment failed

to recognize, the difficulties with which I have had to battle, and
I am very far from having the presumption to believe that I

have ascertained it all! My work is simply one stone, perhaps

the least important, in the vast edifice of the phytopaleontology

» Eipgcnia (?). Not found in dictionary. E. G. B.



field of Cuba!

"I have followed the classification of De Candolle, dividing

all the fossils into Dicots and Monocots, and have not found any
Acotyledons!

"The Dicotyledons are divided into four classes:

Talamifloras.

Calicifloras.

A tabulated list of the species identified, with their common
names, is given on page 209. The number of species is 57,

included in 49 genera and 25 families. Fifty-one of the species

belong to the Dicotyledonae and six to the Monocotyledonae.

The list of species, 'with certain orthographic interpolations, is

as follows:

Curatella americana

Capparis jamaicensis

Casearia ramiflora

Casearia alba

Casearia spinescens

Eritrophilum oboxatum [= "Arabo." Erythroxylum obovatum]

Ibiscus taliascens [ = Hibiscus tiliaceus]

Pavonia spinifex

Carolinea princeps

Guazuma tomentosa

Sapindus saponaria

Ratonia apetala

Guaria trichiloides [ = Guarea trichilioides]

Trichilia spondioides

Swietonia mahogoni [= Sivietenia mahogani]

Xantoxillum juglandifolium [= Zanthoxylum juglandifolium]

Xantoxillum caribeum [ = Zanthoxylum caribaeum]

Spondia graveolens [= Spondias graveolens]

Rhus metopium

Belaria mucronata [= Belairia mucronata]

Copaifera himenefolia [ = C. hymenaefolia]

Lisiloma sabicu [ = Lysiloma sabicu]



Lonchocarpus latifolius

Andira inermis

Bucida angustifolia

Bucida capitata

Chicharrona intermedia [= Chicharronia intermedia]

Calophillum candidisimum [= "Dagame." Calycopi

didissimum]

Gonipa americana [ = Genipa americana]

Mimusops balata

Sideroxilon salicifolia [ = Sideroxylon salicifolium]

Sideroxilon palidum [= S. pallidum]

Sideroxilon masticodendron [= S. mastichodendron]

Brumelia nigra [ = Bumelia nigra]

Diospiros tetrasperma [= "Ebano." Diospyros tetras

Comeraria latifolia [= Cameraria latifolia]

Jacaranda cerulea [= J. caerulea]

Tecona penthaphila [= Tecoma pentaphylla]

Cordia rolundifolia

Cordia gerancastus [= C. geraschanthus]

Erhetia tinifolia [= Ehretia tinifolia]

Borreria calofila [= Bourreria calophylla]

Dripetes glauca [ = Drypetes glauca]

Excecaria lucida [ = Excoecaria lucida]

Croton lucidus

Dafnosis guacacoa [
= Daphnopsis guacacoa]

Cecropia obtusa

Celtis trinervia

Moms tintorea [
= M. tinctoria]

Oreodoxa regia

Colpotrinax wrightii [ = Colpothrinax wrightii]

Cocos nucifera

Cocos crispa

Sabal umbraculifera [= S. umbraculijerum]

Copernicia wrightii

Any comment upon or criticism of the probable accuracy or

inaccuracy of the identifications would not be in place here.

A careful examination of the individual specimens upon which

the identifications were based would be necessary in order to



ascertain facts upon which to form an opinion of any value on
the subject.

In Maza & Roig's 1 Flora of Cuba, pages 11-15, there is a

section with the heading "Flora Fosil," in which Galtes' tabu-

lation is quoted in full, with many corrections, and this is suc-

ceeded by the concluding paragraph of the section, of which the

following free translation also has been kindly supplied by Mrs.

Britton:

"Furthermore, Maza has determined a fossil seed of one of

the Leguminosae, Mucuna wens DC, or 'Ox-eye,' found near

Havana, in a calcareous madreporic formation called ''Bazar

limestone] as well as other plant fossils, which were not deter-

mined. But the question is—were they really fossils, were they

correctly determined, and to what era do they belong? In this

as in so many other things there is much to be done in Cuba."

In 1918 Padres Leon and Roca collected specimens of fossil

leaves at two localities in the Province of Santa Clara and at

one in Matanzas, in calcareous tufa, fine indurated clay, and

soft incoherent sandstone—all apparently representing deposits

of very recent geologic age. The specimens were sent to The
New York Botanical Garden, and such of them as were identi-

fiable may be found described and figured in the descriptive

part of the present paper.

DESCRIPTIONS OF SPECIES

MONOCOTYLEDONAE

Family Palmae (Arecaceae)

Genus Palmophyllum Conwentz

Palmophyllum sp.

Plate 9, Figure 1

This specimen almost certainly represents a fragment of a

palm leaf, but to attempt, definitely, to identify it with any

existing genus, or with any described fossil species, would not be

warranted, in view of its meagre and imperfectly preserved

characters. The nervation is obscurely defined, apparently con-

sisting of a series of relatively strong, parallel nerves, with finer

ones in between; and, it is possible that a midrib is represented

iMaza, M. G, & Roig, J. T. Flora de Cuba. Rep. Cuba, Secretaria Agric,



by the left hand outline of our figure, but this is not a certainty.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Palmophyllum sp. (fragment of petiole) ?

Plate 9, Figure 2

This specimen apparently represents a fragment of a finely

striated, monocotyledonous petiole, or stem, or organ of some
such nature; and as it was found associated with the leaf frag-

ment last described I have ventured to include it, tentatively,

in the same genus.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Genus Palmocarpon Lesquereux

Palmocarpon bactrioides n. sp.

Plate 1, Figure 4

Fruits represented by two rounded, irregularly ellipsoidal,

nut-like organisms, each about 1.75 centimeters in length by
1.25 centimeters in maximum width, attached at their bases to

a common support, partly encompassed by a disrupted, distorted

annulus, and marked surficially by fine longitudinal striations

and intermediate elongated reticulations.

Apparently this specimen represents two contiguous fruits of a

palm, closely resembling those of the existing genus Bactris—
especially the species B. acanthophylla Mart.—with the soft,

outer integument or exocarp removed, exposing the hard, nut-

like endocarp within. The portion of our specimen that I have

designated as an "annulus" I infer to represent the remains or

the impression of the original exocarp.

Somewhat similar fossil fruits, from the Tertiary of Chile,

were described and figured by Engelhardt, 1 under the name
Carpolithes guilielmoides, which he compared with the fruit of

the existing species Guilielma [Bactris] speciosa Karst.; but this

comparison does not appear to be as impressive or quite as

satisfactory as is the comparison made in connection with our

specimen.

Another fossil species that simulates ours somewhat more

closely, from the Tertiary (Fort Union group) of Dakota, was

1 Engelhardt, Hermann, tfber tertiarpflanzen von Chile. Senckenb. Naturi.

Gesellsch., Abh. vol. 16, no. 4, p. 686, pi. i, figs. sa^c. 1891.
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described and figured by Newberry x under the name Carpolithes

lineatus, but without any comment in regard to its probably

botanical affinities*

Other fossil species that appear to be more or less similar to

ours are Palmocarpon corrugatum Lesquereux 2 and P. (?) globosum

Lesquereux, 3 from lower and middle Tertiary horizons, respec-

tively, in Colorado. The latter species he compared, tentatively,

with "Carpites lineatus?, Newby." [= Carpolithes lineatus New-
berry, previously mentioned], under which name he had described

and figured certain specimens from the Eocene Tertiary of

Wyoming.4 In none of these figures, however, are the surface

markings depicted as clearly as they appear on our specimen

—

especially in connection with the fine reticulations.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Palmocarpon acrocomioides n. sp.

Plate 13, Figure 4

This specimen apparently represents what was, originally, a

spheroidal fruit of some kind, with a hard, brittle exterior. In

the process of fossilization it was flattened and the exterior was
cracked and broken, so that the specimen now presents the

appearance of an oblate spheroid, about 3.4 centimeters in

diameter, surficially traversed in all directions by fine broken

lines that join and cross each other and form a meshwork over

the surface that simulates an irregular, brecciated pavement.

That the specimen represents a palm fruit appears to be a

reasonable inference, and it may be more or less satisfactorily

compared with fruit of certain species in the existing genus

Acrocomia—A. aculeata Lodd for example—which, when sub-

jected to pressure, so as to become flattened and fractured,

presents a very close resemblance to the fossil.

Specimens that are more or less suggestive of ours, from a

probable lower Tertiary horizon in Colorado, were described

» Newberry, J. S. The later extinct floras of North America. U. S. Geol.

Survey, Mon. vol. 35, p. 138, pi. 40, fig- 1. 1898.

2 Lesquereux, Leo. U. S. Geol. Survey Terr., Rept. vol. 7 (Tertiary flora),

p. 121, pi. II, figs. 10, II [especially the latter figure]. 1878.

' Idem, vol. 8 (Cretaceous and Tertiary floras), p. 144, pi. 24, fig. 3- 1883.

4 U. S. Geol. Surv. Terr., Rept. vol. 7 (Tertiary flora), p. 302, pi. 6o, figs. I in
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and figured by Lesquereux l under the name Palmocarpon

truncatum var. major. Both the species and the variety appear to

differ from our specimen mostly in the smaller size of their fruit.

Also other similar specimens, from the Miocene Tertiary of

Switzerland, were described and figured by Heer 2 under the

name Palmacites martii.

Locality and collector: Hispaniola. Cibao valley, Santo Do-

mingo. Gabb, 1868.

Family Musaceae

Genus Musophyllum Goeppert

Musophyllum trinitense n. sp.

Plate 1, Figure 2

Leaf of unknown shape and dimensions, but apparently not
less than 2 decimeters in length by 1.5 decimeters in maximum
width; nervation simply pinnate, consisting of a prominent
midrib and a double series of fine, parallel secondary nerves,

obscurely differentiated in thickness, the relatively coarser ones

about 3-4 millimeters distant from each other, the others in

between, all diverging from the midrib at obtuse angles in the
lower part of the leaf and at more acute angles in the upper
part, curving slightly upward and approaching each other

This specimen, although fragmentary, has so close a superficial

resemblance to leaves of the existing genus Musa that I would

have but little hesitation in so referring it were it not for the

doubt that is generally entertained, and the uncertainty that

obtains, in regard to the New World nativity of the genus.

That our specimen belongs in the Musaceae, however, appears

to be reasonably certain, and the generic name accepted for it

may be taken to imply inclusion in the Musaceae, but not

necessarily in the genus Musa. Similar fossil remains, from
Tertiary horizons elsewhere, have been described under the fossil

genus Musophyllum,3 and others under Zingiberites* and it is

'Lesquereux, Leo. U. S. Geol. Survey Terr., Rept. vol. 7 (Tertiary flora),

p. 120, pi. 11, figs. 6-9. 1878.
2 Heer, Oswald. Flora Tertiaria Helvetiae, vol. I, p. 97, pi. 41, figs. 2-4. 1855

.

3 Musophyllum axonensis Watelet. Description des plantes fossiles du bassin

de Paris, text p. 75, atlas p. 8, pi. 17, figs. I, 2. 1866.

M. complication Lesquereux. U. S. Geol. Survey Terr., Rept. vol. 7 (Tertiary

flora), p. 96, pi. 15, figs. 1-6. 1878.
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more or less difficult to differentiate between them. The re-

semblance between leaves of certain existing genera in the

Musaceae, Zingiberaceae, and Marantaceae is very close, and in

many herbarium specimens it is exceedingly difficult to identify

the genus, or even the family, from the leaves alone. The
critical characters of the secondary nervation, which are essential

for identification and differentiation, vary considerably, according

to the age of the leaves, and these characters are more obscurely

defined in the fossils than in the leaves of existing plants, so

that positive identification can not be expected, especially in

connection with specimens that are fragmentary and show
merely an indication of their original form and dimensions.

This phase of the subject was discussed by Berry, 1 in connection

with a specimen similar to ours, from the Tertiary of Venezuela

(loc. cit., pp. 560-562, text fig. 1), which he referred to Muso-
phyllum elegans Engelhardt,2 from the Tertiary of Colombia, but

changed the generic name to Heliconia and remarked {loc. cit.):

"Aside from the actual resemblance between these fossil Amer-

ican forms and the existing Heliconias, it seems to me that

general considerations point to the conclusion that the genus

Musa was never present in the Western Hemisphere [in Tertiary

time], despite the fact that it flourishes so greatly under culti-

vation in the American Tropics at the present time." Engelhardt,

also, was evidently in doubt in regard to the generic affinities of

his specimens, and discussed them in the following words {loc.

cit., pp. 25-26): "Die Stiicke entstammen jedenfals einer Art

der Gattung Heliconia L., welche Sudamerika eigenthumlich ist,

wenigstens liefs sich aus der Nervatur trotz vieler Vergleich-

ungen nicht nachwiesen, ob sie zu dieser oder zu Musa L. zu

rechnen sei, weshalb ich mich der provisorischen Bezeichnung

bediente."

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

1 Berry, E. W. Tertiary fossil plants from Venezuela. U. S. Nat. Mus.,

Proc. vol. 59, PP- 553-579, pk. 107-109 and text figs. 1-4. 1921.

Uber neue Tertiarpflanzen Sud-Amerikas. Senckenb.
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MUSOPHYLLUM Sp.

Plate 14, Figure 2

This specimen apparently belongs to the same genus, and
possibly to the same species, as the one last described; but it is

too imperfect a fragment for satisfactory comparison.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.

Plate 1, Figure 3

Foliaceous organ of unknown shape and dimensions

,

parallel, consisting of a series of relatively conspicuous nerves,

about 3 millimeters distant from each other, and a series of finer,

obscurely defined intermediate nerves, parallel with the latter,

both series connected by a system of fine, irregularly disposed,

closely spaced cross-nervation.

Fragmentary remains of similar appearance to our specimen,

from Tertiary horizons both in the Old World and in America,

have been described under the genus Typha; 1 others under the

genera Sparganium 2 and Cyperus; s and, more recently, under

the fossil genus Pontederites. i The latter, at least, I am inclined

to regard as possibly morphologically identical with our specimen,

but not as related to Pontederia. In Knowlton's figure, if my
interpretation is correct, the apical part of the specimen is

represented, and in ours a portion of the basal or median part.

It is impossible, however, by reason of the fragmentary nature

of the latter to determine if, in its entirety, it was elongated and

grass-like, or if it was laterally expanded; but a relatively broad

foliaceous organ appears to be indicated, and the absence of any
indication of a midrib is significant.

1 Typha latisiima Al. Braun. Heer, Flora

pi. 43, figs la-7; P>.44,

flo:

Lesquei

ras), p.

reux, U. S

141, pl- 23

i. Ue

*SpaT« im V

6b . 1852.

• Cyper.

Etc.

us braunicmus
fig . 6; pi. 27, figs- 4
th<: latter figure]. 1 8S9.

C. chav,mnesi He<
• Pontecierites hes

Weber. Paleontographica, vol. 2, p. 157, pl. 18, fij

Heer. Flora tertiaria Helvetiae, vol. 1, p. 72, f

1855. Idem, vol. 2, p. 163, pl. 147, figs. 8, 9 [esp<

Idem, vol. 1, p. 72, pl. 22, fig. 7; pl. 28, figs, ia-li.

Knowlton. Revision of the flora of the Green

U. S. Geol. Survery, Prof. Paper 131-F, p. 154, pl. 36, fig- 6.
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If it would be justifiable to infer that the genus Musa was an

element in the Tertiary flora of America, I would feel strongly

inclined to consider our specimen as representing the fragmentary

remains of a floral bract referable to that genus. The characters

of the nervation in our specimen appear to resemble those of a

bract of Musa more closely than they do those of any other

foliaceous parts of plants with which I have sought to compare

it
1

; although somewhat suggestive comparisons were made in

connection with certain palm leaves (Scheelea insignis Karst.,

from the island of Tobago), and with leaves of Diplasia karatae-

folia L. C. Rich., a cyperaceous species native on the island of

Trinidad, both of which possess the characteristic cross nervation,

but not as well defined as in connection with the bract of Musa.

In the circumstances I have deemed it best to list our specimen

merely as representing fragmentary remains of an unidentified

monocotyledone, pending the possible future discovery of a

specimen or specimens sufficiently well preserved for the identi-

fication of its systematic position and morphologic nature.

DICOTYLEDONAE

Family Moraceae

Ficus porcellanaria n. sp.

Plate 2, Figure I

Leaf of unknown shape and dimensions, apparently somewhat
inequilateral, with a broadly cuneate base and entire, somewhat
wavy or sinuous margin; nervation pinnate, camptodrome; mid-
rib bent or curved; secondary nerves irregularly spaced and dis-

posed, leaving the midrib at approximately right angles or with a

short, abrupt curve, thence extending almost straight for a greater
or lesser distance, ultimately curving upward and connecting near
the margin through a series of irregular loops that coalesce and
form a continuous pseudo-marginal nerve; occasional minor
intermediate secondary nerves extend from the midrib and soon
become merged with the tertiary cross nervation from the major
secondaries, forming an irregular meshwork of coarse and fine

polygonal areolae.

a photograph of the upper part of a floral bract of '.Musa cavendishi Lamb, taken

from a specimen in the herbarium of The New York Botanical Garden, collected
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This leaf does not appear to be comparable with any described

fossil species, but it has the characteristic nervation, throughout,

of that of several existing species of Ficus, such as F. velutina

Willd., F. mitrophora Warb., etc., and I have but little hesitation

in referring it to that genus.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Ficus pseudoeggersii n. sp.

Plate 5, Figure 5; Plate 14, Figure 11

Leaf obovate in shape, apparently slightly unsymmetrical, 8.75
centimeters in length by 5.75 centimeters in maximum width,
rounded above to a broad, blunt apex and curved below to a

cuneate base, petiolate; margin entire; midrib curved, thickened
below and terminating in a conspicuously thick petiole 1. 1 centi-

meter in length; nervation pinnate, camptodrome; secondary
nerves 9 or 10 on each side, irregularly alternate, leaving the mid-
rib at obtuse angles of divergence, the lower two or three, espe-

side of the midrib, curved downward, the
straighter and ultimately curving slightly

>ruptly in the vicinity of the margin, form-
s of angular connecting loops, with nervilles extending

from the angles toward the margin.

These leaves simulate certain of the leaves of the existing

species Ficus eggersii Warb. so closely as to be almost indis-

tinguishable from them; and they are also suggestive of leaves

of F. eugeniaefolia (Liebm.) Helms. Unfortunately the finer,

tertiary nervation is not visible, otherwise more critical and

satisfactory comparison might be possible.

Locality and collectors: Trinidad- Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921, (PI. 5, Fig. 5.) Cuba. Cayajana River,

Santa Clara. Bro. Leon and Fr. Roca, Aug. 7, 1918, (PL 14,

Fig. n.)

Ficus comparabilis n. sp.

Plate 4, Figures 2a, 2b; Plate 3, Figures la, lb, 2; (Plate 5,

Figures 2-4?)

Leaves obovate to obovate-elliptical in shape, varying in size

from 7 to 10.5 centimeters in length by 5 to 7.5 centimeters in

maximum width; apex cuneate-apiculate or obtuse and emar-

ginate; base bluntly cuneate; margins entire; nervation pinnate,

camptodrome; secondary nerves irregularly disposed and spaced,

subtending angles of various degrees, generally obtuse, with the

upper

.

upward, all bending a
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midrib, the lower ones mostly at more obtuse angles than the
upper ones and occasionally bent abruptly upward close to the
midrib, all extending almost straight for a greater or lesser

distance, ultimately curving upward and connecting in a series

of rounded and angular loops that coalesce and form a continuous
pseudo-marginal nerve with tertiary nervilles extending toward
the margin; occasional minor intermediate secondary nerves

extend from the midrib and merge with the tertiary cross nerva-

tion at various angles, forming an irregular network of coarse

and fine polygonal areolae.

This species is represented by a large number of specimens in

the collection from Trinidad. They resemble very closely certain

of the leaf forms of the existing species Ficus velutina Willd.,

and certain specimens are also so suggestive of the two species

last described that it is difficult to differentiate them. It is

quite possible, in view of the great variability in the size and

shape of leaves in many species of the genus, that our three

species may merely represent various leaf forms of a single

specific type. The fragmentary specimens represented by

figures 2-4, on plate 5, are included, with question, in the

species.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921, (PI. 3, Figs. la, b, 2; PI. 4, Figs. 2a, b.)

Bluff just north of Moruga. Van Ingen, March 19, 1921, (PL

5, Figs. 2-4.)

Ficus domingensis n. sp.

Plate 13, Figure 6

Leaf of unknown shape and dimensions, broadly cordate at

base, with entire margin; midrib coarse in its basal part; nerva-

tion pinnate, camptodrome; lower secondaries irregularly dis-

posed and spaced, subtending approximately right angles with

the midrib, looped and jointed toward their extremities, with

tertiary nerves extending outward from the loops and joining

so as to form irregular marginal areolae.

This specimen is too fragmentary to serve as a basis for a

complete diagnosis and description of the leaf that it represents;

but the characters are sufficiently well preserved to identify it

with the genus Ficus, and to provide a suggestive comparison

with the existing F combsii Warb., F. mitrophora Warb., etc.

Locality and collector: Hispaniola. Cibao Valley, Santo

Domingo. Gabb, 1868.



Ficus pseudonitida n. sp.

Plate 15, Figure 6

Leaf oval-elliptical in outline, tapering to base and apex, 5.25
centimeters in length by 2.3 centimeters in width approximately
across the middle; margin entire; nervation pinnate; secondary
nerves leaving the midrib at angles of approximately 40 , fine,

subparallel, consisting of a relatively conspicuous series distant

about 3 millimeters from each other, with finer ones between,
all merging together toward their extremities and connected
by cross nervation, forming irregular polygonal reticulations

and terminating in an obscurely defined, wavy, marginal

This leaf is so closely comparable with those of the existing

Ficus nitida Thunb. as to be almost indistinguishable. The
apex in our specimen is missing, however, hence no comparison

of this feature is feasible; but the outline and the characters of

the nervation are, apparently, identical.

Locality and collector: Cuba. Finca "Flores de San Juan,"

near Jatibouico River, Santa Clara. Rafael Garteiz, Feb. 1918.

Ficus sp.

Plate 13, Figure 2

A fragment of the upper portion of a leaf, that was originally,

apparently, linear-lanceolate in shape. The margin is entire;

nervation pinnate, camptodrome; secondary nerves subtending
obtuse angles with the midrib, irregularly spaced, extending al-

most straight, or somewhat flexed, to the marginal region, where
they connect with each other in a series of angular loops with

fine tertiary nervilles extending from the angles toward the

This specimen is too fragmentary for either adequate de-

scription or satisfactory comparison. It apparently was similar,

however, to the type of leaf represented by the existing species

Ficus lancifolia Hook. & Arn. (= F. donnell-smithii Standley ?),

and by F. wilcoxensis Berry l from the Eocene Tertiary of

Tennessee.

Locality and collector: Hispaniola. Cibao valley, Santo Do-

mingo. Gabb, 1868.
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Genus Coussapoa Aublet

Coussapoa vaningeni n. sp.

Plate 6, Figure i

Leaf ovate-lanceolate in outline, narrowly wedge-shaped at

the apex, broadly wedge-shaped at the base, petiolate, 6 centi-

meters in length exclusive of the 1.2 centimeter petiole, 3.4
centimeters in maximum width; margin entire; nervation simply

pinnate; secondary nerves 9 or 10 on each side, irregularly

alternate or occasionally subopposite, uniform and subparallel

throughout, leaving the midrib at angles of approximately 45 ,

and extending, almost straight, close to the margin, where they
bend abruptly upward and join each other, forming an obscurely

defined marginal nerve; tertiary nervation fine, crowded, uni-

form, approximately perpendicular to the secondaries throughout.

There can be but little doubt in regard to the generic affinities

of this specimen, and it is suggestive of certain of the smaller

leaves of the existing species, Coussapoa latifolia Aubl.

A subpalmate species of the genus, from the Tertiary of

Venezuela, was described and figured by Berry, 1 under the name
Coussapoa villosioides (loc. cit., pp. 563-566, pi. 108, figs. 1-4,

text fig. 2), in which the characteristic nervation of the genus is

well shown in the restoration of the leaf represented in the text

figure above cited.

The specific name given to our specimen is in honor of the

collector, Prof. Gilbert van Ingen.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Family Polygonaceae

Genus Coccoloba Linnaeus

Coccoloba simulans n. sp.

Plate 15, Figures 3, 4

in length by 2.75 to 5 centimeters in maximum width, tapering

above to a cuneate apex and rounded below to a broad, curved
or subcordate base; margins entire; nervation pinnate, camp-
todrome; midrib straight; secondary nerves irregularly spaced

and disposed, subtending rather uniform angles of about 45 to

50 with the midrib, mostly straight, occasionally forked toward

Berry, E. W. Tertiary fossil plants from Venezuela. U. S. Nat. Mus.,

Proc. vol. 59, pp. 553-579, pis- 107-109 and text figs. 1-4. 1921.
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their extremities, curved upward and becoming irregularly

camptodrome in the marginal region.

These two leaves do not appear to possess any character,

other than that of size, by which they may be differentiated,

and I have ventured, therefore, to include both under the same
specific name. The larger specimen, represented by our Figure

3, may be compared with leaves of the existing Coccoloba lauri-

folia Jacq., and C. pyrifolia Desf ., and the smaller one, represented

by Figure 4, with C. krugii Lindau and C. refiexa Lindau. In

each of these species there is a wide diversity in the shape and

size of the leaves, and our two specimens do not differ from each

other to the same extent as, in many instances, may be seen on

a single bush or individual branch of either of the species above

Locality and collectors: Cuba. Cayajana River, Santa Clara.

Bro. Leon and Fr. Roca, Aug. 7, 1918.

Coccoloba(?) sp.

Plate 9, Figure 8

Leaf of unknown shape and dimensions, but apparently
broadly ovate and approximately 11 centimeters in length by
10 centimeters in maximum width; midrib stout, flexuous;

secondary nerves coarse, irregularly disposed and spaced, sub-

tending angles of 40 to 45 with the midrib, flexed, curved
slightly upward and bent abruptly upward toward their ex-

I infer that this fragmentary specimen represents the distorted

remains of a large leaf similar in shape to certain of those of

existing species such as Coccoloba cruegerii Griseb., but, by reason

of the base of the leaf being broken off, it is impossible to deter-

mine what were the original characters of the basal nervation.

The coarseness of the secondary nerves, and the manner in

which they bend abruptly upward at their extremities, however,

are points of mutual resemblance, and the absence of any trace

of tertiary cross nervation in our specimen also leads to the

inference that it was probably fine and uniform, such as obtains

in many of the leaves of the genus to which I have tentatively

Locality and collectors: Porto Rico. Guajataca River, south

bank, about one fourth mile north of Lares ("Collazo shales,

uppermost of the series")- Reeds, Hubbard, and Hill, 1915.
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Family Anonaceae

Genus Anona Linnaeus

Plate 9) Figure 3

Anona saraviana Berry. Miocene plants from southern Mexico.

U. S. Nat. Mus., Proc. vol. 62, art. 19, p. 8, pi. 3, fig. 2. 1923.

I have referred this fragmentary specimen, tentatively, to the

species described and figured by Berry {loc. cit.) from the Miocene

of Mexico, although his generic identification does not appear

to be altogether conclusive.

Locality and collector: Porto Rico. Guajataca River, south

bank, about one fourth mile north of Lares ("Collazo shales,

uppermost of the series"). Reeds, Hubbard, and Hill, 1915.

Family Lauraceae

Genus Nectandra Roxburgh

Nectandra pseudoantillana n. sp.

Plate 15, Figures 1, 2

Leaves relatively long and narrow, apparently elongated

ellipsoidal in shape and approximately 11 to 12 centimeters in

length by 3.25 centimeters in maximum width; base narrowly
wedge-shaped; margin entire; nervation simply pinnate, camp-
todrome; secondary nerves irregularly spaced and disposed,

subtending angles of about 40° with the midrib, ascending,

slightly curved or flexed, thinning toward their extremities, and
ultimately coalescing through a series of successively finer and
finer loops and cross nervilles; tertiary nervation forming a net-

work of relatively coarse and fine polygonal areolae through-

These specimens evidently represent lauraceous leaves, and

they may be more or less satisfactorily compared with leaves of

existing species in any one of several different genera, but

especially in the genus Nectandra as now differentiated and

recognized. Leaves that appear to be almost indistinguishable

from our specimens, in all of their discernible characters, may be

found on specimens of N. antillana Meissn., N. coriacea (Sw.)

Griseb., N. cuspidata Nees, N. membranacea (Sw.) Griseb.,

JV. pallida Nees, and N. rectinervia Meissn., each of which shows

more or less variation in leaf form.
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A fossil species from the Miocene Tertiary of Peru, that

resembles ours somewhat closely, and is probably generically

identical, was described and figured by Berry l under the name
Mespilodaphne tumbezensis.

Incidentally it is of interest to note that certain of the leaves

of Nectandra antillana with which our specimens were most
satisfactorily compared were collected from plants growing in

the same general locality as that where the fossil specimens

Locality and collectors: Cuba. Cayajana River, Santa Clara.

Bro. Leon and Fr. Roca, Aug. 7, 191 8.

Genus Ocotea Aublet

Ocotea pseudomartinicensis n. sp.

Plate 7

Leaf elliptical in shape, 16 centimeters in length by 7 centi-

meters in maximum width, curved slightly outward and cuneate
at the base, curved rather abruptly inward and cuneate-acu-
minate at the apex; margin entire, slightly undulate; nervation
simply pinnate, camptodrome; secondary nerves irregularly

disposed, leaving the midrib at angles of approximately 45°,
curving upward, thinning toward their extremities and ultimately
coalescing in a series of successively smaller and smaller loops
close to the margin; occasional minor secondary nerves, irreg-

ularly disposed and spaced, connect and merge into the tertiary

cross nervation and form a broken, irregular network of quad-
rangular and polygonal areolae throughout.

This specimen is so closely similar to the leaves of certain

existing species of Ocotea as to be practically impossible of

differentiation, as far as the obvious surficial characters are

concerned. In particular it may be compared with 0. martini-

censis Mez, and 0. macrophylla (Meisn.) Mez.

It is also strikingly suggestive of the two leaves described and

figured by Berry,2 from the Miocene Tertiary of Costa Rica and

Mexico, respectively, that he referred to Nectandra areolata

Engelhardt, 3 a Tertiary species from the Miocene of Colombia.

1 Berry, E. W. Miocene fossil plants from northern Peru. U. S. Nat. Mus.,

Proc. vol. 55, p. 291, pi. 15, fig. 3. 1919.

2 Berry, E. W. Tertiary fossil plants from Costa Rica. U. S. Nat. Mus.,

Proc. vol. 59, p. 177, pl- 27. 1921. Miocene plants from southern Mexico.

Idem, vol. 62, p. 19, pl. 4, fig- 3- i°23-

> Engelhardt, Hermann. Uber neue Tertiarpflanzen Siid-Amerikas. Senckenb.

Naturf. Gesellsch., Abh. vol. 19, p. 29, pl. 6, figs. I, 2. 1895.
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The fossil species that appears to simulate ours most closely,

however, is Persea macrophylloides Engelhardt, 1 from the Miocene

Tertiary of Chile and Colombia. Comparison with the figure

last cited, in fact, may be seen to show such identity of characters

that the two figures might be interchangeable in illustrating

either species, except for a slight difference in size. I am inclined

to believe that the two may eventually be determined to be

specifically identical.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Genus Aniba Aublet

Aniba portoricensis n. sp.

Plate 9, Figures 4, 5

Leaves apparently narrowly obovate or oblanceolate in shape,

about 9 to 10 centimeters in length by 3 centimenters in maximum
width, narrowed below to a long, attenuated base; margins
entire, irregularly curved or sinuous; nervation pinnate, camp-
todrome; secondary nerves irregularly spaced, mostly opposite,

especially the lower ones, subtending various angles with the

midrib, mostly flexed, curved toward their extremities, the curves

following the contour of the adjacent margin and ultimately

becoming comptodrome.

These fragmentary remains might be more or less satisfactorily

compared with any one of a dozen or more existing lauraceous

species in the genera Mespilodaphne, Oreoda-phne, Ocotea, Ampelo-

daphne, Aniba, etc. The reference to the genus Aniba is,

therefore, to be regarded as representing their family rather than

their definite generic relationship.

Locality and collectors: Porto Rico. Guajataca River, south

bank, about one fourth mile north of town of Lares ("Collazo

shales, uppermost of the series"). Reeds, Hubbard, and Hill,

I9I5-

Genus Laurophyllum Goeppert

Laurophyllum dubiosum n. sp.

Plate 12, Figures 1-3

Leaves ovate-ellipsoidal in shape, varying in size from 6 to 8

centimeters in length by 2.75 to 3.25 centimeters in maximum

1 Engelhardt, Hermann. Uber Tertiarpflanzen von Chile. Senckenb. Naturf.

Gesellsch, Abh. vol. 16, no. 4, p. 650, pi. $, fig- 3- 1891. tfber neue Tertiar-
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width, tapering below to a more or less curved, cuneate base,

and above to an apiculate apex; nervation pinnate; secondary

nerves irregularly spaced and disposed, the lower ones leaving

the midrib at acute angles of divergence, the upper ones at more
obtuse angles, all curving upward toward their extremities.

I have referred these leaves to the comprehensive fossil genus

Laurophyllum with the idea of indicating their probable rela-

tionship to the Lauraceae. They are too indefinite in their

characters, however, to attempt identification with any living

genus, although they may be compared, in a general way, with

many leaf forms of species included in the genera Acrodiclidium,

Mespilodaphne, etc.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Family Leguminosae

Genus Inga Linnaeus

Inga pseudonobilis n. sp.

Plate 5, Figure 6; Plate 10, Figure 7

Leaf or leaflet of unknown shape and dimensions, but appar-
ently oblong-elliptical and approximately 12 centimeters in length

by 4 centimeters in maximum width at about the middle, tapering

to an acute, wedge-shaped, slightly inequilateral base; margin
entire; nervation pinnate, camptodrome; secondary nerves
subtending acute angles with the midrib, ascending, curving up-
ward and extending close to the margin, ultimately coalescing

and connecting through the almost straight tertiary cross

These fragmentary specimens, as far as their characters are

preserved, may be compared with the existing South American

species, Inga bourgoni DC. and /. nobilis Willd.

Locality and collector: Trinidad. Bluff just north of Moruga.

Van Ingen, March 19, 1921, (PI. 5, Fig. 6.) Porto Rico. Col-

lazo River, at base of second falls below Carretera bridge.

Hubbard, 1915, (PI. 10, Fig. 7.)

Inga (?) sp.

Plate 12, Figure 5
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sideration, except for its striking similarity to the apical portion

of a leaf from the Tertiary of Santo Domingo, described and
figured by Berry * under the name Inga sanchezensis (see Plate

12, Figure 6, introduced for comparison). I have, therefore,

referred our specimen, tentatively, to the same genus.

Locality and collector: Porto Rico. Collazo River near base

of second falls below Carretera bridge. Hubbard, June 9, 1915

(no. 83 a).

Genus Pithecolobium Martius

Pithecolobium pseudotrapezifolium n. sp.

Plate 10, Figure 8

Leaflet irregularly rounded-trapezoidal in shape, inequilateral,

4.75 centimeters in length, including the 3 millimeter petiole,

by 2.75 centimeters in maximum width; apex wedge-shaped,
blunt; base inequilaterally cuneate, tapering on one side, rounded
on the other; margin entire; midrib curved; nervation pinnate-

reticulate; secondary nerves fine, numerous, leaving the midrib
at angles of about 45 , more or less flexed, curving upward and
forming with the tertiary cross nervation a series of somewhat
elongated, reticulated areolae.

This well-defined leaflet is difficult to differentiate, as far as

its surficial characters are concerned, from those of the existing

species, Pithecolobium glomeratum Benth. and P. trapezifolium

Benth., as depicted by Ettingshausen 2 in his "Blatt-Skelete,"

under the genus Inga. It is also very similar to Pithecolobium

tenuifolium Engelhardt, 3 a Tertiary species from Colombia,

which he compared {Joe. cit.) with P. glomeratum Benth. Appar-

ently the only discernible difference between Engelhardt's species

and ours is that the latter is of larger dimensions. It is evident

that the two must be regarded as closely allied if not specifically

Porto Rico. Collazo River, near base

rretera bridge. Hubbard, June 9, 1915.

» Ettingshausc

. vol. 59

:n, Cor
,, p. 120, pi.21, tig

n. Die\ Bl'att-sk

;, pi. 90, fig. k3; pi. 9 d p. 226
3 Engelhardt,: ,n. ttbern

turf. Gesellscr.1, Abh. vol. 19, p. 31. pi-

:

j, fig. 21.



Pithecolobium vexativum n. sp.

Platen, Figure 4

Leaflet inequilateral, curved on one side, longitudinally trun-
cate at the base and rounded above on the opposite side, about
6 centimeters in length by 2.4 centimeters in maximum width,
asymmetrically cuneate at the base; midrib curved; nervation
pinnate, camptodrome; secondary nerves fine, leaving the midrib
at acute angles of divergence on the convex side, and at obtuse
angles on the concave side, all curving upward and becoming
camptodrome in the marginal region; minor intermediate
secondaries obscurely defined.

This specimen appears to represent one of the terminal leaflets

of a leguminous plant similar to the existing species Pithecolobium

ligustrinum (Jacq.) Klotz.; although a more perfect specimen

might show apical characters that would indicate some other

generic relationship.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, 1915.

Genus Cassia Linnaeus

Cassia sipariensis n. sp.

Plate 1, Figure 1

Leaflet lanceolate in shape, 3.5 centimeters in length by 1.2

centimeters in maximum width, tapering above to a narrow,
acuminate apex and below to a rounded cuneate base; margin
entire; nervation pinnate, reticulate-camptodrome; midrib

straight; secondary nerves numerous, fine, leaving the midrib

at angles of about 45°, curved and flexed toward their extremities

and merged with the tertiary cross nervation, forming a retic-

ulated network of irregular sized, polygonal areolae.

This leaflet may be compared with those of several existing

species of Cassia, such as C. leptocarpa Benth., C. occidentalis L.,

and C. spectabilis DC, and it is also similar to certain leaves

that have been described and figured under the fossil genus

Podogonium, such as P. americanum Lesquereux, 1 from lower

Tertiary horizons in our western States, and other species from

the Miocene Tertiary of the Old World, of which P. knorrii

Heer 2
is a very good example.

1 Lesquereux, Leo. U. S. Geol. Survey Terr., Rept. vol. 7 (Tertiary flora),

p. 298, pi. 59, fig. s; pi. 63, fig. 2; pi. 65, fig. 6. 1878.

2 Heer, Oswald. Flora tertiaria Helvetiae, vol. 3, p. 114, pi. 134, fig. 24; pi.



Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Cassia(?) dubiosa n. sp.

Plate 10, Figure 4

Leaflet ellipsoidal in shape, slightly inequilateral, tapering on
one side and rounded on the other to a cuneate base; margin
entire; midrib straight; nervation pinnate; secondary nerves

fine, leaving the midrib at angles of about 40 , ascending and
curving upward toward their extremities.

The systematic position of this specimen has not been satis-

factorily determined. The apex is missing and the nervation is

obscurely defined and incomplete. It is assumed to belong in

the Leguminosae largely because of its asymmetry, which is

quite obvious, especially in connection with the base. It might,

perhaps, be more consistent, under the circumstances, to refer

the specimen to the comprehensive fossil genus Leguminosites,

but it appears to be sufficiently like leaflets of certain existing

species of Cassia to justify at least provisional reference to the

genus. Other fossil leaves of similar appearance have also been

referred to the genus, such as C. glenni Berry, 1 from the Eocene

Tertiary of Tennessee—especially the specimen represented by
his figure 18 (Joe. cit.).

Locality and collector: Porto Rico. Collazo River, near the

base of second falls below Carretera bridge. Hubbard, June 9,

I9IS '

r qGenus sophora Linnaeus

Sophora(?) suspecta n. sp.

Plate 10, Figure 3

Leaflet inequilateral, about 3 centimeters in length by 1.3

centimeter in maximum width, tapering above to a curved,
blunt apex; margin entire; midrib curved; nervation pinnate;
secondary nerves fine, leaving the midrib at angles of approxi-
mately 50 , at first almost straight, then curving upward.
Although the base of this specimen is lacking, and the nervation

is obscurely defined, there can be but little doubt that it repre-

sents the leaflet of some species belonging to the Leguminosae;

and as it compares more or less closely with those of the existing

1 Berry, E. W. The lower Eocer

U. S. Geol. Survey, Prof. Paper 91, p.
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•species Sophora affinis T. & G. I have ventured to include it,

tentatively, in that genus.

A fossil species that appears to resemble it very closely is

Sophora paleolobifolia Berry, 1 from the Eocene Tertiary of

Tennessee; and comparisons might also be made with certain

fossil species referred to the existing genus Pithecolobium, and to

the comprehensive fossil genus Leguminosites; but any such

comparisons would be of little value in view of the incompleteness

of our specimen.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Genus Dalbergia Linnaeus

Dalbergia gabbi n. sp.

Plate 13, Figure 5

Leaf ovoid-ellipsoidal in shape, slightly inequilateral, 4.75
centimeters in length, including the 4 millimeter petiole, by 2.8

centimeters in maximum width; margin entire; midrib straight;

nervation pinnate, reticulate; secondary nerves fine, numerous,
consisting of a major series with nerves of minor rank disposed

between, all leaving the midrib at obtuse angles of divergence,

irregularly flexed or angled toward their extremities and con-

nected by tertiary cross nervation, forming a reticulated network
of polygonal areolae.

This leaf is almost certainly referable to the Leguminosae and

may be compared with certain of the broad, rounded leaf forms

of the existing species, Dalbergia variabilis Vogel.

Locality and collector: Hispaniola. Cibao valley, Santo Do-

mingo. Gabb, 1868.

Family Meliaceae

Genus Swietenia Jacquin

Plate 13, Figure 1

Leaf of unknown shape and dimensions, inequilateral, curved,

cuneate at the base, petiolate; petiole 7 millimeters in length;

margin entire; midrib curved;
_
nervation pinnate; secondary

nerves prominent, irregularly disposed and spaced, ascending,

1 Berry, E. W. The lower Eocene floras of southeastern North America.

U. S. Geol. Survey, Prof. Paper 91, p. 243, pi. 52, fig. I. 1916.
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those on the convex side of the midrib subtending angles more
acute than those on the concave side.

This fragmentary specimen is referred to the genus Swietenia

on account of its general characters as revealed and indicated.

It may be compared with leaflets of the existing S. mahogoni L.;

but it is unfortunate that the fragmentary nature of the specimen

is such that either adequate description or satisfactory comparison

is alike impossible.

Locality and collector: Hispaniola. Cibao valley, Santo Do-

mingo. Gabb, 1868.

Ilex pseudoi

Plate 14, Figures 6, 7

Leaves apparently obovate in shape, about 2.75 centimeters in

length by 1.75 centimeter in maximum width, abruptly narrowed
to an elongated base; margins entire; nervation pinnate;

midrib straight; secondary nerves leaving the midrib at angles

of about 45 , irregularly disposed and spaced, occasionally

subopposite, especially the lower ones, the latter closer together

than those above.

These specimens are suggestive of certain of the short, broad

leaf forms of the existing Ilex cassine L., but their condition is

too fragmentary for any more definite comparison.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.

Ilex pseudomyrtifolia n. sp.

Plate 14, Figure 8

Leaf apparently oblanceolate or spatulate in shape, inequi-

lateral, 2.75 centimeters in length by .9 centimeter in maximum
width, tapering to a narrow, elongated base; margin entire;

I have referred this small leaf, with some hesitation, to the

genus Ilex. The apex is missing and the nervation is imperfectly

preserved and obscurely defined; but it may be compared with

numerous leaf forms of the existing /. myrtifolia Walt.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.



Family Sapindaceae

Genus Sapindus Linnaeus

Sapindus obesus n. sp.

Plate 10, Figures i, 2

Leaves or leaflets inequilateral, about 7.5 centimeters in length
by 3.25 centimeters in maximum width, broadly subfalcate in

shape, bulging on the convex side, more or less flattened on the
concave side, tapering above to an attenuated apex and below to
an inequilateral, curved, wedge-shaped base; margin entire;

nervation simply pinnate; midrib curved and slightly flexed

toward the apex; secondary nerves irregularly spaced and
disposed, ascending, curving upward toward the margin and
subtending various, mostly acute angles with the midrib.

These two specimens compare satisfactorily with leaflets that

are characteristic of several Sapindaceous genera, and they

simulate very closely those of certain existing species of Sapindus;

but whether or not both of our specimens should be referred to

one and the same species may, perhaps, be regarded as an

open question.

They may also be compared with Sapindus acuminatus

Engelhardt, 1 from the Tertiary of Chile, from which they appear

to differ mostly in their greater width. Interesting comparisons

may also be made with S. caudatus Lesquereux 2 and S. obtusi-

folius Lesquereux,' from Eocene Tertiary horizons in the western

United States. Our specimens appear to be intermediate in

shape between the three species mentioned; but they all differ

between themselves but little more than do the leaflets on many
individual trees of certain existing species.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 191

5

(no. 83 a).

Family Rhamnaceae

Genus Zizyphus Linnaeus

Zizyphus sp.

Plate 14, Figure 5

A fragmentary piece of the upper part of a leaf of unknown
shape and dimensions, apparently ellipsoidal, with an acuminate

1 Engelhardt, Hermann. Ober Tertiarpflanzen von Chile. Senckenb. Naturf.

Gesellsch., Abh. vol. 16, no. 4, p. 670, pi. 9, fig. 10. 1891.

« Lesquereux, Leo. U. S. Geol. Survey Terr., Rept. vol. 7 (Tertiary flora),

p. 264, pi. 48, fig. 6. 1878.

' Idem, p. 266, pi. 49, figs. 8-11.
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two aerodrome, lateral primaries, and numerous fine, curved and
flexed, secondary nerves, one series connecting the midrib and
lateral primaries, another series branching from the outer sides

of the lateral primaries, curving upward, ultimately connecting
and forming a wavy, pseudo-marginal nerve.

Although only a piece of the leaf represented by this specimen

is preserved, it includes enough of the nervation to identify it,

with reasonable certainty, as a species of Zizyphus; but the

absence of the basal and apical parts makes any satisfactory

comparison or any complete description impossible.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 191 8.

Family Guttiferae (Clusiaceae)

Genus Clusia Linnaeus

Clusia vera n. sp.

Plate 6, Figures 2, 3

Leaves broadly spatulate in outline, about 10 centimenters in

length by 8 centimenters in maximum width; margin entire;

midrib conspicuously thin distally, expanded proximally; nerva-
tion simply pinnate; secondary nerves fine, parallel, apparently
uniform in rank, about 1.75 to 2 millimeters distant from each
other, leaving the midrib at obtuse angles of divergence, the
proximal ones almost straight, the distal ones slightly curved
upward, all terminating in an obscurely crenulated marginal or

paryphodrome nerve.

These specimens are so closely similar to leaves of certain

existing species of Clusia (C. alba Jacq., C. grandiflora Splitz.,

C. palmacida Rich., etc.) that it is practically impossible to

differentiate between them. The secondary nervation is some-

what obscurely defined and it is difficult to determine, with

certainty, if all of the nerves are equal in rank, but apparently

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.
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Family Flacourtiaceae

Genus Samyda Linnaeus

Samyda matanzensis n. sp.

Plate 14, Figure 1

Leaf linear-oblong in shape, about 6 centmeters in length by
1.5 centimenters in width, terminating below in a rounded
cuneate base, petiolate; petiole 6 millimeters in length; margin
entire at the base, becoming obscurely and ultimately finely

dentate above; nervation pinnate, craspedodrome, the ultimate
branches of the secondary nerves terminating in the marginal
dentitions.

This leaf is closely similar to those of the existing species

Samyda grandifiora Griseb., with certain specimens of which it

might well be regarded as specifically identical.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.

Family Myrtaceae

Genus Myrcia DeCandolle

Myrcia pseudorostrata n. sp.

Plate 8, Figure 6a

Leaf apparently linear-lanceolate in shape, about 8

in length, exclusive of the I centimeter petiole, by 2.2

secondary nerves all of equal rank, fine, almost straight, parallel

with each other, equally spaced at a distance of about I millimeter

apart, subtending angles of about 85 with the midrib; tertiary

nervation obscure, forming fine reticulations in connection with
the secondaries.

The imperfect condition of this specimen makes accurate

comparison with either existing or fossil species impossible. It

is apparently, however, a species of Myrcia, of the same general

type as any one of several existing narrow leaved species, such

as M. rostrata DC, and is closely similar to M. reticulato-venosa

Engelhardt, 1 from the Tertiary of Chile, which he compared

with the existing M. corcovadensis Berg.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

i Engelhardt, Hermann. Uber Tertiarpflanzen von Chile. Senckenb. Naturf.

Gesellsch., Abh. vol. 16, no. 4, p. 680, pi. 8, fig. 1. 1891.
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Myrcia eugenioides n. sp.

Plate 9, Figures 6, 7

Leaves ovate-lanceolate in shape, petiolate, coriaceous in

texture, varying in size from 3 to 4 centimeters in length by 1.25

to 1.75 centimeter in maximum width, tapering above to a long,

acuminate apex and below to a curved, wedge-shaped base;

margins entire; midrib straight above, slightly bent or curved
in the lower part and terminating in a petiole about 2.5 milli-

meters in length; nervation, exclusive of the midrib, not dis-

cernible.

It is always unsatisfactory to attempt to identify fossil leaf

specimens from the shape alone; but in this instance there

appears to be but little doubt that we are dealing with leaves

that are referable to the Myrtaceae, and they may be compared

with those of the existing species Myrcia sylvatica DC, and

Eugenia procera Poir., in each of which there is considerable

variation in the shape and size of the leaves. Our Figure 6 is

also suggestive of a leaf from the Tertiary of the Republic of

Santo Domingo, described and figured by Berry 1 under the

name Sapindus hispaniolana, which appears to differ from our

Figure 6 merely in its more attenuated apex.

Locality and collector: Porto Rico. Collazo River, near base of

second falls below Carretera Bridge. Hubbard, June 9, 1915.

Genus Eugenia Linnaeus

Eugenia comparabilis n. sp.

Plate 8, Figures 2-5, 6b

Leaves oblong-ellipsoidal in shape, occasionally distally curved
or turned to one side, 5 to 6 centimeters in length by 2.25 to

2.50 centimeters in maximum width, tapering or rather abruptly
contracted to a blunt, apiculate apex, rounded below to a curved,
cuneate base; margins entire, and flexed or contorted in connec-
tion with the distally curved leaves; midrib straight, or flexed,

and curved at the apex in connection with the distally curved
leaves; nervation pinnate, camptodrome; secondary nerves fine,

irregularly disposed and spaced, consisting of a well-defined
major series and numerous intermediate minor nerves, all leaving
the midrib at obtuse angles of divergence, subparallel, straight
for a greater or less distance proximally, flexed and curved
abruptly upward distally, ultimately connected in a series of

1 Berry, E. W. Tertiary plants from the Dominican Republic. U. S. Nat.

Mus., Proc. vol. 59, p. 122, pi. 21, fig. 3. 1921.
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angular loops that form a continuous pseudomarginal nerve,
with nervilles extending from the angles toward the margin;
tertiary cross nervation merged with the intermediate second-
aries forming an irregular, reticulated network of polygonal

I have inferred that our Figures 5 and 6b represent contorted

specimens, and that Figures 2-4 represent normal specimens of

the species. They may be compared with any one of a dozen

existing species in the genera Myrcia and Eugenia, such as

M. phaeoclada Berg., M. selloana Berg., E. coffeifolia DC, and

E. forameoides Rich.

They are also more or less suggestive of the fossil species

Myrcia (Cryptomyrcia) nitens Engelhardt, 1 from the Tertiary of

Chile.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Genus Psidium Linnaeus

Psidium ? sp.

Plate 12, Figure 4

A fragmentary lower part of a leaf of unknown shape and
dimensions that, apparently, was coriaceous in texture, and
oblong or oblong-elliptical in shape, with a rounded, cuneate
base; margin entire; nervation pinnate; secondary nerves
prominent, 'spaced irregularly at distances of about 5 to 6 milli-

meters from each other, opposite, subopposite or alternate in

disposal, leaving the midrib at obtuse angles of divergence,

curving upward distally.

This leaf is manifestly too fragmentary for satisfactory generic

identification. I have, however, referred it tentatively to the

genus Psidium, on account of its general resemblance to basal

portions of leaves of the existing species P. guajava L. and

P- pomiferum L.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9,

1915.



Family Myrsinaci

Genus Geissanthus Hooker

Geissanthus brittoni n. sp.

Plat e 2, Figures 2,
. 3

from 6.5 centhnters
6';™

l°eng?h

' 3 inequilateral,

s in length by 4 centimeters

in maximum width, tapering below to a long, narrow base and
abruptly contracted above to a short, apiculate apex; margin

irregularly disposed, subtending angles of approximately 6o° with
the midrib on the broader side of the leaf and about 40° on the

narrower side, all curving upward toward their extremities,

merging with the tertiary nervation in the marginal region, and
forming a series of loops and polygonal areolae that diminish in

size successively upward; minor secondary nerves, extending
from the midrib, merge with the tertiary cross nervation and form
a reticulated network of polygonal areolae throughout.

These specimens may be compared with the existing species

Geissanthus bangii Rusby, G. boliviana Britton, and Peikia

(Cybianthus) psychotriaefolia Rusby. As far as I am aware no

fossil species has been heretofore referred to either of these

genera, although several species have been recognized in other

genera of the Myrsinaceae.

I take great, pleasure in naming the species for Dr. N. L.

Britton to whose initiative we-are indebted for having brought

the material to light.

Locality and collector: Trinidad. Porcelhmit;e quarry, Siparia.

Van Ingen, April 7, 1921.

Genus Icacorea Auble

Icacorea prisca n. sp.

Plate 11, Figure 5

Leaf ovate-ellipsoidal in shape, about 11 cen ers in length

by 4 centimeters in maximum width, nairro\ved t a slightly

asymmetrical, elongated base; margin entin
secondary nerves relatively fine, numerc the
leaving the midrib at acute angles of divergent:e, th
at angles of about 8o°.

It is with some hesitation that this innperfect specimen is

referred to the genus Icacorea; but it may be compared, more or
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less satisfactorily, with the existing species /. (Ardisia) latipes

Mart. The characters of the nervation, however, are too

obscurely defined for critical comparison.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Genus Stylogyne A. DeCandolle

Stylogyne? fragmenta n. sp.

Plate 10, Figure 6

Fragmentary remains of what was apparently a leaf about 11

centimeters in length by about 5 centimeters in maximum width,
broadest above the middle, slightly inequilateral, with a curved,
cuneate base, concave on one side, convex on the other; margin
entire; nervation pinnate, camptodrome-reticulate; secondary
nerves flexed or wavy angled, irregularly spaced, subtending
angles of approximately 6o° with the midrib, curving upward
toward their extremities and ascending in the marginal region,

where they apparently coalesce; obscurely defined minor
secondaries occur between the major ones and merge with the
tertiary cross nervation, forming a reticulated network of

irregular, polygonal areolae throughout.

The correct systematic position of this fragment must be

regarded as uncertain. It apparently belongs in the Myrsi-

naceae, and I have referred it, provisionally, to the genus Stylogyne

on account of its general resemblance to leaves of the existing

S. lateriflora (Sw.) Mez., as far as similar portions can be com-

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Family Sapotaceae

Genus Bumelia Swartz

Bumelia reclinatafolia Berry

Plate 14, Figure 9

Bumelia reclinatafolia Berry. Tertiary fossil plants from the

Dominican Republic. U. S. Nat. Mus., Proc. vol. 59, p. 125,

pi. 21, fig. 4. 1921-

There can be but little doubt that our specimen is identical

with the leaf from the Tertiary of the Republic of Santo Domingo,

described and figured under the above name by Berry {loc. cit.),
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which he compared with the existing Bumelia reclinata Vent,

and B. anguslifolia Nutt.; although it might be compared almost

equally well with leaves of existing species in the genus Maytenus,

as represented by M. elaeodendroid.es Griseb. and M. phyllan-

thoides Benth. In the absence of any traces of secondary

nervation, however, the differentiation between leaves of the

several species in the genera mentioned is practically impossible.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.

Genus Mimusops Linnaeus

Mimusops leonii n. sp.

Plate 14, Figure 10

Leaf oblong-ovate in shape, 6.5 centimeters in length by 3.25

rounded and slightly retuse at the apex; margin entire; nervation

pinnate; secondary nerves leaving the midrib at obtuse angles,

the lower ones at right angles, numerous, fine, irregularly dis-

posed, subparallel, almost straight.

This specimen may be compared with certain leaves of the

existing species Mimusops surinamensis Miq. I take pleasure

in naming it for Bro. Leon, to whom we are indebted for much

of our information in regard to the fossil flora of Cuba.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.

Bro. Leon and Fr. Roca, July 1918.

Mimusops jumuriensis n. sp.

Plate 14, Figures 3, 4

Leaves roughly oblong in shape, about 4 centimeters in length

by 2 centimeters in maximum width, rounded-truncate at the

base; margins entire; nervation pinnate; secondary nerves
leaving the midrib almost at right angles, numerous, fine,

Although more or less fragmentary, these specimens appear to

be referable to leaves of certain species of the genus Mimusops,

and they may be compared with those of the existing M. parvi-

folia (Nutt.) Radlk. They are also highly suggestive of M.
praeparvifolia Berry, 1 from the Tertiary of the Republic of Haiti,

which species he compared, also, with M. parvifolia. I am
1 Berry, E. W. Tertiary fossil plants from the Republic of Haiti. U. S.

Nat. Mus., Proc. vol. 62, art. 14, p. 8, pi. I, fig. 10. 1922.
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inclined to believe that the Haitian and Cuban specimens may
be specifically identical with each other; but our specimens are

too fragmentary for definite identification.

Locality and collectors: Cuba. Abra del Jumuri, Matanzas.
Bro. Leon and Fr. Roca, July 1918.

Family Apocynaceae

Genus Plumiera Linnaeus

Plumiera alia n. sp.

Plate 5, Figure 1

Leaf of unknown shape and dimensions, but apparently
narrowly oblong in outline and about 3.5 centimeters in maximum
width, with a rounded base; margin entire; nervation simply
pinnate; secondary nerves uniform, straight, parallel, evenly
spaced at about 5 millimeters distance from each other, sub-
tending angles of approximately 90° with the midrib.

Although this specimen is fragmentary, the peculiar and
characteristic secondary nervation leaves but little doubt that it

represents the genus to which it is here referred. Existing species

with which it may be most closely compared are Plumiera

sericifolia Wright, and P. emarginata Griseb., both of them
native in the West Indies.

Locality and collector: Trinidad. Bluff just north of Moruga.
Van Ingen, March 19, 1921.

Plumiera evidens n. sp.

Plate 10, Figure 5

Leaf of unknown shape and dimensions, but apparently
narrowly lanceolate in outline and about 3 centimeters in maxi-
mum width; margin entire; nervation simply pinnate; secondary
nerves alternate, rather uniformly spaced at distances of approx-
imately 7.5 millimeters from each other, subtending obtuse
angles of about 8o° with the midrib, extending straight, and
parallel with each other, to about 3 to 4 millimeters from the
margin, thence bending abruptly upward and connecting in a

series of flattened angular loops that coalesce and form an
irregular, submarginal nerve.

This fragmentary specimen may be compared with the leaves

of any one of several existing species of Plumiera, more especially

with P. rubra L., P. bracteata A. DC, and P. succuba Spruce.

In its entirety it was, apparently, relatively long and narrow in
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shape, and similar in general appearance to Apocynophyllum

mexicanum Berry, 1 from an horizon in southern Mexico, tenta-

tively assumed to be of Miocene Tertiary age. It differs from

P trinitensis, the species last described, in its more upright and

more widely spaced secondaries.

Locality and collector: Porto Rico. Collazo River, near base

of second falls below Carretera bridge. Hubbard, June 9, 1915.

Genus Hancornia Gomez

Hancornia pseudopubescens n. sp.

Platen, Figure/

Leaf of unknown shape and dimensions, apparently oblong or

oblong-elliptical, and approximately 8 centimeters in length by 4

pinnate; secondary nerves fine, numerous, consisting of a major
and a minor series, between which it is often difficult to differ-

less flexed or angled, slightly curved upward or almost straight,

connected by tertiary cross nervation at the angles, forming
elongated and short polygonal areolae that give the appearance
of a reticulated network, especially in the marginal region.

This fragmentary specimen compares very satisfactorily, in

shape and in the character of the nervation, with the median

parts of leaves of the existing species Hancornia speciosa Gomez
and H. pubescens Nees & Mart.

Locality and collector: Porto Rico. Collazo River, at base of

second falls below Carretera bridge (" Collazo shales, lowermost

of the series"). Hubbard, 1915.

Hancornia minor n. sp.

Plate n, Figure 6

Leaf of unknown shape and dimensions, apparently linear

oblong-elliptical, and approximately 6 centimeters in length by
2 centimeters in maximum width; margin entire; nervation
pinnate; secondary nerves numerous, fine, apparently of major
and minor rank, leaving the midrib almost at right angles of

divergence, slightly flexed or angled or almost straight, parallel

with each other, connected at the angles by tertiary cross

This fragment may, possibly, be merely a narrow leaf form of

Hancornia pseudopubescens, the species last described, and it may
1 Berry, E. W. Miocene plants from Southern Mexico. U. S. Nat. Mus.,

Proc. vol. 62, art. 19, pi. 23, pi. 4, fig. 2. 1923.
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be compared with narrow leaf forms of the existing species

H. pubescens Nees & Mart., and H. speciosa Gomez.
Locality and collector: Porto Rico. Collazo River, at base of

second falls below Carretera bridge (" Collazo shales, lowermost

of the series"). Hubbard, 1915.

Genus Aspidosperma Martius & Zuccarini

Aspidosperma collazoense n. sp.

Plate 11, Figures 1, 2

Leaves narrowly oblong-elliptical-falcate in shape, about 8

centimeters in length by 2.8 centimeters in maximum width,
narrowed below to a blunt base; margin entire; midrib curved;
nervation pinnate; secondary nerves numerous, of unequal rank,

irregularly disposed and spaced, leaving the midrib at obtuse
angles in the lower part of the leaf and at somewhat more acute
angles above, proceeding almost straight and subparallel to

within a short distance of the margin, where they apparently
become camptodrome and merge more or less into the tertiary

These specimens may be more or less satisfactorily compared

with leaves of the existing species Aspidosperma polyneuron

Muell.

Locality and collector: Porto Rico. Collazo River, at base of

second falls below Carretera bridge. Hubbard, June 9, 191 5.

Genus Cameraria Linnaeus

Cameraria (?) incerta n. sp.

Plate 8, Figure 1

Leaf elliptical-obovate in shape, 3.8 centimeters in length by
2.75 centimeters in maximum width; margin entire; nervation

pinnate; midrib straight; secondary nerves numerous, fine,

straight, parallel, subtending angles of about 8o° with the midrib.

I have referred this specimen, tentatively, to the genus

Cameraria on account of its general resemblance to the existing

species, C. latifolia Jacq. Unfortunately the extremities of base

and apex in our specimen are lacking, but the indications are that

each was acute. The nervation is too obscurely defined for

accurate or satisfactory comparison, but it is strongly suggestive

of the Apocynaceae. It might also be compared with leaves of

Aspidospermum discolor A. DC. and A. dispermum Muell.



Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

Genus Apocynophyllum Unger

Apocynophyllum pseudowillughbya n. sp.

Plate 11, Figure 3

Leaf ellipsoidal in shape, about 6 centimeters in length by 3.25
centimeters in maximum width, curved to the base, abruptly
narrowed to the apex; margin entire; nervation pinnate;

secondary nerves fine, numerous, subtending almost right angles

with the midrib.

This leaf, although fragmentary, has the general shape and

the characters of nervation that suggest relationship with the

Apocynaceae; and it may be compared with the existing species

Willughbya scandens Willd., as far as its visible and indicated

original characters are concerned.

Locality and collector: Porto Rico. Collazo River, at base of

second falls below Carretera bridge. (" Collazo shales, lowermost

of the series"). Hubbard, 1915.

Apocynophyllum sp.

Plate 13, Figure 3

A fragmentary specimen of what was, apparently, a relatively

long and narrow leaf, with numerous fine, parallel secondary
nerves subtending angles of about 50 to 6o° with the midrib,
and obscurely defined tertiary nervation.

I have assumed, from the general characters of the nervation,

that this fragmentary specimen belongs in the Apocynaceae, and

have referred it to the comprehensive fossil genus Apocyno-

phyllum. It may be compared with A. tabellarum (Lesquereux)

Berry, 1 from the Eocene Tertiary of Tennessee, and with certain

narrow-leaved species of the existing genus Aspidosperma.

Locality and collector: Hispaniola. Cibao valley, Santo Do-

mingo. Gabb, 1868.

'Berry, E. W. The lower Eoce

U. S. Geol. Survey, Prof. Paper 91, p. 3



Family Bignon:

Bignonia sensibilis n. sp.

Plate 15, Figure 5

Leaf of unknown shape and dimensions, narrowed below to a

broadly rounded, truncate-cuneate base; margin entire; nerva-
tion pinnate subpalmate; two lowest secondaries opposite,

subbasilar, ascending, branched from the under or outer side;

upper secondaries irregularly spaced, alternate, subtending obtuse
angles with the midrib, curving upward; tertiary nervation
more or less irregularly disposed, bent, flexed, or almost straight,

subtending obtuse angles with the midrib and secondaries.

This is almost too imperfect a specimen for satisfactory

comparison, but it resembles so closely certain existing species of

Bignonia and allied genera that I feel justified in referring it to

that genus, regarded in its broadest sense. It may be compared

with Arrabidaea obovata DC, an existing Bolivian species of the

Bignoniaceae, and with the fossil species Bignonia grandifolia

Engelhardt, 1 from the Tertiary of Chile.

Locality and collectors: Cuba. Cayajana River, Santa Clara.

Bro. Leon and Fr. Roca, Aug. 7, 1918.

Genus Crescentia Linnaeus

Crescentia [?] cucurbitinoides Berry

Plate 8, Figure 7; Plate 4, Figure 1

Crescentia cucurbitinoides Berry. Miocene plants from southern

Mexico. U. S. Nat. Mus., Proc. vol. 62, art. 19, p. 24, pi. 5,

fig. 2. 1923.^

in general shape, 10 to II centimeters in length by 3.5 to 7
centimeters in maximum width, rounded above, narrowed below
to an acute, wedge-shaped base; margins entire; midrib rela-

tively stout, curved; nervation pinnate, camptodrome; second-

ary nerves about ten on each side, irregularly spaced and disposed,

subtending angles of about 50° with the midrib, soon curving

upward, thinning out and coalescing in a series of small loops

close to the margin; tertiary nervation poorly defined, the cross

nervilles almost straight, or slightly curved or flexed.
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These leaves are apparently specifically identical with Cres-

centia cucurbitinoides Berry {loc. cit.), from the Miocene Tertiary

of Southern Mexico—at least I can not discern any character

which might serve to differentiate them. The species was

referred to the genus Crescentia by Berry, through comparison

with C. cucurbitina L.; but there are several other genera with

which it might be about as satisfactorily compared, and I have

therefore questioned its unqualified reference to the genus

Crescentia.

Locality and collector: Trinidad. Porcellanite quarry, Siparia.

Van Ingen, April 7, 1921.

BOTANICAL DISCUSSION

The flora described in the preceding pages is exclusively

angiosperm and is composed of fifty-four species—using that

term in its broadest sense—included in eighteen families and

thirty or more genera.

The Monocotyledonae include seven species, of which four are

referred to the Arecaceae, two to the Musaceae, and one is not

identified, except as a monocotyledone of undetermined generic

and family relationship.

The Dicotyledonae include forty-nine species, grouped under

sixteen families and thirty-four genera; but the number of the

latter might be slightly reduced by the relegation of certain ones

to synonymy.

The Choripetalae number thirty-six species, included in twenty-

five genera and thirteen families. The two families most exten-

sively represented are the Leguminosae, with eight species

included in five genera, and the Moraceae, with seven species

included in two genera. The largest genus is Ficus with six

species.

The Gamopetalae number thirteen species, included in nine

genera and three families, of which the Apocynaceae, with eight

species included in five genera, is the largest. None of the

genera includes more than two species.

Not a trace of the Gymnospermae, the Pteridophyta, or any

of the lower classes of plants was found in any of the collections
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interest to note that it is essentially an American flora, identical

generically and closely similar specifically with that which exists

in the West Indian region at the present time.

In the Monocotyledonae the fossil palm remains indicate rela-

tionship with the genera Acrocomia, Baciris, and, possibly, Sabal,

which are exclusively of New World distribution, and all are

native in the West Indies. The natural distribution of the genus

Musa in our existing flora is exclusively Old World, although it

was recorded as in cultivation in the earliest descriptions of the

West Indian region; and what were described as silicified remains

of banana leaves, apparently of Tertiary age, were recorded from

the Island of Antigua by Sylvester Hovey (see the present

paper, p. 263). The generic identification of these remains,

however, lacks satisfactory confirmation, and it would seem

advisable, in the circumstances, to regard the genus Muso-
phyllum, to which certain fossil species are referred, as repre-

senting merely relationship with the Musaceae rather than actual

identity with the genus Musa, as previously suggested and dis-

cussed in our descriptive text on pages 288 and 289.

If the Dicotyledonae are analysed generically it may be seen

that of the thirty-four genera represented in our collections

eleven are of cosmopolitan distribution, that is, they are common
to both the Old World and the New. These genera are Ficus,

Anona, Cassia, Sophora, Dalbergia, Ilex, Sapindus, Zizyphus,

Eugenia, Stylogyne, and Mimusops. All of the others, including

Cussapoa, Coccoloba, Nectandra, Inga, Swietenia, Clusia, Samyda,

Myrcia, Geissanthus, Icacorea, Bumelia, Hancornia, Plumiera,

Cameraria, .Aspidosperma, Bignonia, and Crescentia are exclu-

sively American in their distribution.

We may infer, therefore, that the West Indian Tertiary flora,

in its generic elements, was identical with the existing flora of the

same region, and that a majority of its specific elements were so

closely similar to certain existing species of the islands and the

adjacent mainland of North America, Mexico, Central America,

and South America that it is almost impossible to differentiate

between them; and some of these would be regarded as speci-

fically identical if such identification could be considered as

justified, based upon surficial leaf characters alone.

Evidently the flora of the region has undergone very little

change or modification during the entire period of time that has


